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"ON TARGET a//y /%

OW do American bomber crews get
on their targets so accurately?

They’re trained flyers. Born fighters, too.
But they also have a number of amazing
instruments that work from take-off to
landing to help make every mission
a BUucCCess,

Two of them are the Gyro Horizon Indi-
cator and the Directional Gyro Indicator,
designed by Sperry and built by Sperry
and Fisher Body. These help to keep “on
target” in precision bombing, and on a
true course in blind or night flying.

Another is the Air Position Indicator
designed by Bendix and built by Bendix
and Fisher Body. This gives the navi-
gator, virtually at a glance, the latitude
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and longitude of his plane.

Fisher Body has built more than 400,000
of these instruments with the skills and
techniques inherent in the Fisher Body
organization,

Tanks, big guns, bomber assemblies or
flight instruments—the “Body by Fisher™
emblem stands for the same fine crafts-
manship in war as it does in peace.
Every Sunday Alternoon
GENERAL MOTORS SYMPHONY OF THE AIR
___ NBC Network
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no wonder! Here's what happens:

. Chassia lubricant can rapidly grow old
on the job. Time and the effects of oxidation can gum it up or dry
it out to the point where it’s useless as a lubricant. Then your car
no longer rides smoothly — a sure sign of the onset of wear. And

Proper lubrication permirs inde.
pendent vertical motion of wheel
riding a road irregularicy.

Improper lubrication tends to bind
es, causing wheel and chas-
sis to move vertically as a unit.

You can avoid the danger of prematurely
worn bearings by having your car chassis
lubricated with Marfak because this Texaco

!

Dried-out lubricant
caked on portions of a
bearing will cause un-

A clogpged bearing can
not take in fresh lo-
bricant. Unless it is

cleared, the bearing will  even wear, chattering
bind and eventually and eventual destruc-
freeze. tion of the bearing,

lubricant has an exceptionally long life span.
The drying of lubricants also results in
clogged bearings that resist the injection of
fresh lubricant, or bearings that remain
partially caked with dried-out lubricant, as
illustrated at the left.
However, Marfak chassis lubricant is scien-
tifically designed to remain fresh over long
periods, to resist oxidation, and to stick to
the job. You can feel its cushioning effect
as you drive — assurance that your car chas-
sis is protected against wear. Marfak is both
cohesive and adhesive; that is, it clings to
bearing surfaces and, in addition, resists any
tendency to wash out, jar out or squeeze out.
Protect and economize by changing to
Marfak today! It will help keep your car
on the road! THE TEXAS COMPANY

Den't miss the TEXACD STAR THEATRE on Sunday nights with JAMES MELTON
gnd famous guest stars. See your newspaper for time ond station.
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JULY, 1945

Thi=s One

LHK6-SBL-U

[T

NQ8




DUPLICATING A GERMAN VACUUM TUBE [LEERIIYA

Just behind the battlefront, a telephone system |

lay dead. The retreating enemy, hoping to return,
had not blown it up, but had taken with them its
vacuum tubes. To put it back to work, the General
ordered 1000 new tubes — spot delivery.

A sample tube was flown back to the United
States and brought to Bell Telephone Laboratories.
It was of German design, different from any Ameri-
can tube in both dimensions and characteristics.
Could it be duplicated soon? The job looked feasible.
Within three days, try-out models were on their way
to Europe. Three weeks later, Western Electric Com-
pany had made and delivered every tube. They were
plugged in; vital communications sprang to life.

Vacuum tubes are an old story for Bell Labora-
tories scientists, Back in 1912 they made the first
effective high vacuum tube. Three years later, they
demonstrated the practical possibilities of tubes by
making the first radio talk across the Atlantic, point-
ing the way to radio broadcasting. Since then, they
have developed and utilized the vacuum tube wher-
ever it promiszes better telephone communication —
there are more than a million in your Bell Telephone
System.

Today, Bell Telephone Laboratories is solving
many of the toughest tube problems faced by the
Armed Forces. When the war is over, it goes back to
its regular job — keeping American telephone service
the best in the world.

BELL TELEPHONE LABORATORIES

Exploring and invenling, devising and perfecting for our Armed Forces al
war, and for conlinued improvements and economies in telephone service.
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Next Month

VACATIIDN trips .to our famed
national parks will be few this
summer, but we thought you might
enjoy a report on the activities of
veteran rangers (over 38) who are
guardians of some 11 million
square miles of wilderness, Aside
from fighting fires and other rou-
tine jobs, the rangers are busy
planning for postwar mechaniza-
tion. Motor sleds, walkie-talkies,
jeeps, “snoplanes” and parachutes
for “smoke jumpers” will help pre-
serve our 27 national parks with-
out taming their wild beauty.

HEN our California corre-

spondent wrote that he had
seen a rocket attack on a Jap war-
ship near Death Valley we were
somewhat concerned until he re-
vealed it was at the Navy's desert
proving ground for rockets. The
“warship” was an armor plate tar-
get. An outstanding August fea-
ture explains why the Navy is
spending $100,000,000 a month on
rockets.

“ A LL aboard for the Backyard
Express!” That's the ery of
“live steam” enthusiasts of the
model railroad fraternity. They
have built more than 1,000 minia-
ture locomotives which are chug-
ging realistically about backyards
pulling engineer and passengers.
This fascinating outdoor hobby is
the subject of an August article.

IESELS marched off to war

last year to the tune of 35 mil-
lion horsepower in trucks, tanks,
ships and subs. “Diesels to the
Front"” tells how wartime improve-
ments put this engine in 1-A and
promise a postwar rating of A-1.

FERRY pilots can fly 20 to 30
different tvpes of planes from
Cubs to four-engine bombers. An
August feature, “Ride "Em, Ferry
Filot,” tells the story of the most
versatile flyers of World War IL

JULY, 1945

Volume 84 JULY, 1945 Mumber 1
Managing Editor. ... Roderick M. Grant
Assistant Managing Editer......oo Wayne Whittaker
Shop Motes and Crafts Editor. ... ccsssssssssnsnnd E. R. Hoan
Rodio ond Electranics Editor....... D Frank L. Brittin

Art Director Frank Beatty
Associote Editers: James R. Ward « Paul F. Healy « William E. Tayler

In This Issue

When the Railroads Say—"Let’s Go!” 1
Our Wallop on Wings - - - - 10
Ships Against the Sea .- - . . 18
Wood and Glue Form a New Team 27
Oil for the Tanks in China - - - 33
Digging the Mushrooms of War - 44
Land of Mystery - - - - - - 50
Fishless Fishing Is Fun - - - 60
Riding the Gas Bag Patrol - - 65
Boats From Rope- - - - . . 72
Talking Over Waves - - - = 76
“Big Mo”’ Calls Her Shots 82

For the Craftsman

Tricks of Fixing Electric Clocks - 89
Craftwork in Plastics - - - - - 100
Boomerangs Are Fun - - - - 108

300 Pounds of Fish Per Acre - - 118
Auto Jack Adjusts Saw Depth - - 123
The “"How”’ of Hand Filing - - 130

Radio and Electronics - - - . 141

Other items, and manufacturers of available products
described, are listed on pages 8A and 10A

Milliahed monihly by POPULAR MECHANICS COMPANY, 200 East Ontario B
Chicago 11, 111, _ Windsor, dr., president; Poul H. Dunakin, viee president mn
fEner manager: 1, F. Windsor, vice president and secretary-treasurer; Clover L.
rlins, nd\-rnl.lhlz mnnlip.-r. Hingle copy kn the Unlbed Stalés, 35 cénts] sibecrip-
tion rales in United Staies nnd possesslons, snd countries of the Fan-American
Postal Unbon, 1 year, 82.50; 3 years, t-ll..‘lnl:h' ] ;nn. 54,00, Hingle in
Canmta, 50 cents; subseription rates, 1 year, 83.00; 3 yeard, 85.50; 3 ycars, §7.50.
To all pther countries ndd $1.08 a year over United Statos raway rw-b
lH:E.I you plan to move, notify us at least GO days in AES EE u will mot
A5 &N iESUE. Give bol e . Entered as Second Closs Matier:
Septombar 15, 1000, at the Post Ofice 88 Chicago, Tiiinois, under Act of March 3,
187H. Entered as Second Class Matier at ost Dept, Canadi,
Copyright 1845, Popular Mechanlcs Company, Copyright rlldﬂ' Aloraationa
Copyright Unisn, I Fights reserved under Pam American Copyright Unlon. Printed
. e he linited Btates ol America.

3A



Bird’s Eye View . . «

UsT looking at the outside, as Defoe’s little
feathered home-builders are, can't pos-
sibly convey any idea of the comforts and
advantages which are being perfected for
your postwar home!

® ® Many new features that will save
hours of tiresome housework are among the
advancements in functional design, planned
by Defoe's Housing Division for homes of
tomorrow, large and small. These scientifi-

HOUSING DIVISION-DEFOE SHIFBUILDING CO,,

cally planned Defoe home-units will offer
not only beauty and individuality of design
but also the financial advantages made pos-
sible by modern mass producrion methods.

® @ And remember that today, while
you're investing in War Bonds to do your
part in winning final Victory . . . you're also
steadily adding to the nest-egg that will help
to finance your furure home, when you're
ready to buy or build it!

COrR. 1945 DEFOE SHIFBUILDING S

BACK THE ATTACK i
—BUY WAR BONDS

tations mow
Award won by Defos wor

WIrtrer Five While Star Renswal
%- desprata the urs

BAY CITY, MICHIGAN
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UNTIL THE WHOLE JOB IS DONE

IT takes ships and planes and
guns and men .. .and
millions of items of precision
equipment, not one of which
must fail.

It needs precision optical
equifmment.. eyes that seek out

the enemy, find him, range
him, help to destroy him,
This need, for all operations
in this war, is still tremendous.
Universal CameraCorporation,
furnishing such instruments
for the armed forces continu-
ously since Pearl Harbor, now

makes binoculars in quantities
hitherto thought impossible,
as well as other vitally im-
portant high-precision optical
instruments.

Universal will continue to
devote its efforts and facilitics
wholeheartedly to the manu-
facture of these instruments as
long as needed. But when the
war job is done, the preduction
of hundreds of new Universal
Cameras, Photographic and
Home Movie Equipment items
will begin immediately.

[fuversar [amera [Breoranion

MEW TOAT

Wartims Monufocturers of Preciion Intiruments For the Armed Forces

Peocatima Manufacturers of Mercury = Cinémaster= Corsair Comeras ond Phetegraphic Equipment

JULY, 1945

WAR RECORD

15“ +» o« Started War Work
(before Peari Harbor)

1942 e« Over B0% Essential
War Work

1543 « s » Over 9% Essential
War Work (Army-Navy "E"
March 13)

1!“ s« Over 99% Essential
War Werk

Tﬂﬂl\' 2 as Over 99% of our

facilities are devoted to pro-
ducing essential precision
instruments for tha Armed
Forces, and will continue te bo
whila the need exists.

You'll still have to walt for the
wonderful now phote ana home
mevieequipment we promised you

SA



Designed to Cut, 4
Cut Fast auq

* Whether you use snips or sell
" them...cutting ability is their
prime virtue. Crescent Snips are
well known for their fast, easy cul-
ting. They should be because they
were designed for that purpose alone.
Special methods of grinding are used
to assure absolute uniformity with the
master pattern. Balance and proper
leverage are alse part of Crescent Eniﬁﬁ
appeal to experienced mechanics . . .
they *fleel™ right as well as cut right.

Crescent Snips.. . . like other -famous
Creseent Tools . . . have been "ol Lo the
wars,” but some day seon we hope,
they'll be back in the hauds of good
mechanics and readily available over
the counters of good hardware dealers
everywhere.

' CRESCEMT TOOL COMPANY, JAMESTOWMN, M.¥Y.

== CRESCENT TOOLS
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What’s the DIFFERENCE between them 2

WHICH ONE ARE YOU?

That chap on the next street or in the corner
office whose income is twice yours, whose wife has
the clothes and household conveniences your wife
dreams about, who has the job and authority you'd
give your eyeteeth to have: how much does he
differ in knowledge and ability from you?

Surprisingly little; so little, in fact that you'd be
amazed if you investigated thoroughly.

But that little is all important. He knows what is
behind his job—the why, what and how—and he
knows how to tie in his work with other phases of
the business and factory. He knows, too, how to man-
age others, an ability which business rewards highly.

You don't—except in very special circumstances
—pget that knowledge and ability by day-to-day
experience. You get it by study of principles and
methods, from the boiled-down experience of others
—and by becoming skilled in the application of
those methods to actual problems.

Fortunately for ambitious men and women,
LaSalle has, for 37 vears, specialized in gathering,

A SALLE

"EXTENSION UNIVERSITY

a Covespondence Tnslitution

JULY, 1945

organizing and teaching these success elements.
Working with over a million student members,
LaSalle has perfected simple and practical spare-
time training which has just one aim, to help its
members become more able and successful,

Do you really want larger success? If you do you
will use the coupon below to find out what this
training is like and how it can help you quickly and
at moderate cost. Don’t delay. The coming of
peace will bring sharp job problems and unusual
opportunities to millions—the man or woman who
prepares now will win the real rewards. Mail the
coupon today.,

LASALLE EXTENSION UNIVERSITY
A Correspondence Institution

Dept. T64-R « 417 5. Dearborn 8t. « Chicago 5, IIL

If you can help me win bigger success, T want to know it.
Semnd mie vour free 48-page booklet on the business field
I have checked below and full details about your
home-study training.

O Accounting

O Law: LL.B. Degree
O Traffic Management [] Bookkeeping
O Business English 0 Salesmanship
0O G.P.A. Coaching O Foremanship
O Business Management O Stenotypy

0O Imdustrial Management
O Business Correspondence

BI5GB
F i e TR o P R D SR L e Y | EETL et
Sirewl Addrass. . i ceiaEemam—a S o

City, Zone and Stele. .. __ .. ...__




DONT WAIT untit its too

late . . . ADD PYROIL NOW!

Yes, there is such a thing
as adding Pyroil too late. Pyroil cannot help re-
cover the wear that has already taken place. It can-
not restore life to vour car that is already lost.
But it ean very definitely add length of service to
a car that still has service to give. It can reduoce
wear due to friction by preventing oil from draining
off piston and eylinder walls. It can prevent corro-
gion. It can reduce carbon formation, free away
sludges and gums. Pyroil eleans your motor. Pyroil
keeps vour motor clean. Pyroil lubricates your
motor. Ask your gas station attendant to add Pyroil.

Manufactured and Guar-
anteed by Prroil Company,
W. V. Kidder, Founder, 57
Pyroil Building, La Crosse,
Wisconsin.

PYROIL adds
life to your car!

'—P'r ROIL COMPANY

57 Pyroil Bullding, LaCrosss, Wisconsin

}
I want my ear to lnst and run properly. Pleoss tell me mors I
nbout Pyrodl and how it can sccomplish this for me.

| |
INu.ml.- ........................................ |
R R i b R R A R e R T e R }
Lfffti:;;:;;;;ﬁi;;::;j
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WHERE-TO-BUY-IT INDEX

Manufacturer's name and address appear in parenlheses direct]
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T!‘&i:ﬁ *3 essential fo advancement
mn any field—and it's
important to have it on record.

International Corre.spandence Schools’
sound and practical training goes

on record—and counts in the

record. I C. 8. regularly

reports the progress of its students

to their employers, regularly

receives letters expressing
appreciation for this service.

A typical employer communication
notes: “I have every I. C. 5.

report on my men filed wrth their
personal records, the records

which help to determine any action
taken in regard to those men."'*

YOU want your record to show you

have #rained for promotion.

YOU want your employer to know

that you have prepared yourself

for larger responsibilities, Then

act now to obtain that training.

I. C. 8. Courses cover more than 400

business and technical subjects.

T]]E mupﬂn I:][‘ings fu.“. ;nfﬂrmt;ﬂﬂ.
*Nome furnished on rogues

BOX 5543-K, SCRANTOMN 9, PENNA,
Without eost or cblization, pleass send me full particulars sbout the course Before which T have marked X:
Alr Conditioning and Electrical Courses Ship Drafting [ Textile Dealgning
Plumbing Courses [ Elestrical Dreafting Bhipg Fitting 0 Weolen Manuinoturing
Air Conditloning E Elettrical Enginocelng O Shop Praction Bual a
[ eating (] Plumbing £l Power Houso Electria 1 Steel AEl} Workeen Academic C
Refrigeration [ Steass Fittlag Praet] ricisn ool Diesigning 4
¢h¢min Courses O Prastical Telephony O Welding, Gas and Elsstria Emmﬂ?& O .Ek:‘r::m
neoring O Telegruph Enginevring Radic Courses [ Business Correspondenes
DChe mistry, A.ml.runul Internal Combustion [ Electronio [} Busineas Management
Cﬁnm..tnr Engines Courses O Eadio, General [} Certified Public Aceousting
Chamistry, l’”l Iron & Ehb!:'l [ Auto Technicisn [J Aviation ﬂ Tradio Operating O College
E':mtﬂun Ted [ Plastioa [J Dimel-Eleciria [ Badio Barvicing O Commatek
uﬂu O Diesel Engines [ Oas Engines Rallroad Coursas [0 Cost Accounting
lt:‘:i'nll .Enninmlnn Archi= Machanioal Courses_ O Air Braks [ Cnr Tnspestor O Federal Tax
tectural and M| ‘l‘ll Courses [] Aeronautical Enginesring O Locomotive Enginner [0 Firat Year
E Aschiteotural Dn.tt.l.q: O Airplane Drafiiag [ Locomotive Fireman [ Foremanship
Jm:hltntur-l O Flight Engineer O Eailrond Section Foreman O French
Bnﬂﬁi‘?mnm [I Fnlu:n:dr:r Wark O G Fnglish
E mld.m.: Entim eat Treatment of Metals Steam Engineering Courses [ fiigh Bcheal
Civil Lu.inunugmﬁl Coal Mining E Industrial Engineering O Ballerssaki 5 [ Higher Mnthematios
EI Bunl.mt:n and Industrial Metallusgy L Combuation el O IHustrati
1-Jr echanical Drafting O Engine Running O Moter Traffio
E ﬂ. Machanlesl E ring E Marins Enmu“ﬁu O Postal Sorvies
Rndmn: leu-:-huhl Plueprints Mald-Lofs Wor Bteam Electric [ Snleamnnabip
O Sandia B‘m‘lnﬂm‘l Patternmali 0 Bteam Enginns O Bporedarial .
I:Iﬂlmt.un'l Tilmg HReading Bhe e Ir ] Taxtlla Coursss 0 Bign Latiering ﬂ:&:—n—h
Biriotural E o m‘mbﬁltl.‘ ?Dral'ti.nl O Cotton Manufscluring O Btenagraphy
Burveying and Mapping O Eheet-Metal Warkar O Bayon Weaviag O Traffic Mansgamant
Nama, 49= Homa Addresa.
Present Working
L4 11 S PO I S —— Stata... = Poai o, Flours =M o, .M,
Campgdion resldenis pend coupon fo Irll-;'nurimal L grregpondence Schools Conadian, Lid., Montread, ﬂ'ﬂnm
Britieh resldents send eoupon fo I ©, 8., 71 Eingaway, Londen, . 0. 2, a‘.-.nphmd'
DISCOUNT TO DISCHARGED VETERANS—SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES

JULY, 1945
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{Continued from page 84)
Dirt removed from tire with wallpaper cleaner.............. 118
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M anchor for small boa
Delachable skillei handies !ur use over camphfire
Keeping fish fresh on leng trip

ELECTRICAL

Cement repairs broken eleciric heating :.]untn‘l
Bim fester for shord cirenils. ... .c.cvvinnne
Chain aids in installing ceiling Bxfures. ... .oo0040
Reels of elecirico wire moved on push “.'Iﬂ
'I:IIJ.IIT1 finshlight as continnily tester...... wa Al
Bench jig for molor repoirs. . ... .. ccoiivscimsissssnsianans

ARM
('Hunu sludge l!"rom cht“*]....,l...l;‘ ....................... };;
of § prevenis grain s ng In bin spout...............
:nnul:iﬂi‘l-hnﬂ for u:u ullh_r ................... 137
r-pu elps remove hayrac .
Diriver for

Opening chain-stitched sacks.......
HAND TOOD
Becaring hammer head on Iuhdlu... ----------- &0
Jig for winding small coil springs........ccoirieniaciaiiaans {3
Repairing worn expansive bils. ... ......cccccvceniascaacans 124
Cold chisels from old sockel-serew Wrenehes. . ......cov0nin 127
Multiple socket-serew WreBoh .......ocooiserrannacnivannnan,
Drilling metal with wood-bit brace.....
Simple thread-cleaning tool. ............
Magnet removes shavings from lathe. .
Flexible beam compass carried In pocke
Fingerbholes Improve tap-and-die case...

= HOUSEHOLD

Reouring pad tr e T
Safe way Lo Sel MOUSELIBDIE. covcosrscsssssnsssannsssnnsasss A1l
Mufling telephone bells.......covamsnsrisssessasasnnancaon. bl

H o 114
lh;u ring sprun L L e e g
I" ‘ nerl:dm ....... PO « . 125
i!l'n llllﬂl from glass cut 118
POWER TOOL!

Tool mandrel from old gemerator..
Laihe swings oui of way in workshop.
Mount permiis quick removal of motor

Increasing Il, a! small jointer. . oo 110
Quick- -chlhn lnthe dog speeds rr\ndlu:l-lnli “of bushings. . Az
Eevel block rimplifies drilling poeket holes. .. o . oore o 125
Adjustable center Tor taper barmimg. .. o convvvcnniinraaccass 124
Giilde Tor selfing Iathe doal. ... .. .o iiiiiiiniisisnccins 128
Condensed milk wsed as labricant for brass eotling.......... 137

READID AND ELECTRONICS
Two-wiy FM mobile radieo installations in taxicabs... . .....
FPhono-radie cembination assembled for o child’s room. . 14
Focket model wire Tecorder. ... .ocowciasforneisiinsnsrains

EFORTE AND IE{!EEJITIGH
nnls courd

Anchor chaln hﬂ‘ﬂl diver o]m baat
Tongs and rack for painting goll balls

STORE AND SHOP

Concenled tape holds slgms. ..... ... ccvnciinminnanesrnnisaan o
Ehnwﬂu long work ﬂamptd Im bench vise. .............c0. 114
Chart alds grocery cusiemer jo making purchases. . vans. 128
Tenlillm protecis exhaust-fan molor. . ......oc0uiues ..139
Bafety on line shafls protect belta. .. .......... .. 140
Ine ng Hie of Moor MOP. ......cccoviiniiannaniannins .. 14
TOYS AND NDV!'J.TIE.'E
Bimple way to el five-pointed siar.. . m
PWE toy slis down when It stops. .. .. 99
ing paper masks for wall plagues............ .. 112
Mald for casting candles made In empiy milk cartom......... 122
WOODWORKING
Wooden candelabrom with hammered-metal finish......... .. 107
Clamping for holding long Work.......cccccavssanncriana. 107
Useful articles made from serap wood. ....oocieecirionnanes 110
Gluing without elamps.........ccvcviinsss 8 P P el 177
MISOELLANEOUS
Adjastable rope support for Aagpode. . . ........ocoivnooaas. a3

Attaching sereen-door hook fo metal. ..., ... .. ... coiooas 2q
4 g Ao gl e il i e e G
m pa or rem
Tmm'h hﬂ;ﬂ serves as lravel HE v .
Bmall endless belis made from inner tobe

Making shelves withont brackets............... sasnmE L1017
ﬂlﬂ!:]l? lnﬁl.l.ii I-'l:rginuru-l.r umﬂcuw Cemer A R R H;
ng the er for your n
Loose-leaf note Bas BEFONE COVET. .00 nuaniasisoniosioee: 1T

t uses do you suggesi for nnﬂ'nl war commodities?, ., . 127

Wha
“Grips" increase wses of gheet-metal serews............ »
Ill‘-ﬂ‘bﬂ to bevel faf belts for splicing. .. coovivissnsinnsas

TMPORTANT NOTIOE
1t is the Intentlon of this ma Eulmtnl:ruﬂ ita readers with
lniunn-'unn regarding the latest developmentz In the mechanieal
aris. 'We take giu-rru]:lumlhﬂitr as to w‘hetmrr the dluﬂmltru Eon=

tained In our mrticles are covered m ents and advise readers
to lumuut,e t.'l:d.: u.uluut. be!nu bﬂ or lelllu[nl.uar of
OCESS0S dnt:l.'l. In order

qurlu u-muw lnr ntem niringement.
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AUDELS REFRIGERATION &
AIR CONDITIONING GUIDE.....54

Wew [rom Cover to Cover—1250 Dages, iull) Lilus, Covering
basle principles, servicing, operatlon & repalr of household, com-
mercial & Indusirial refrigeration & alr conditioning. A gold
mine of essentinl importont fecis for engioeers, servicemen, useri.

AUDELS CARPENTERS & BUILDERS
GUIDES—4 Vols, .......o0000ee0. .56

A practical fllizstrated trade assistant on modern eonstroction for
carpenters, joiners, Dailders, mechanles and all woodworkers. 4
vols,, 160D pages, 2700 ilustrations, Aexible covess, Pocket glze.
Each velumn pold separately §1.50 o vol,

AUDELS AUTOMOBILE GUIDE.....$4

A practical gquick resdy reference book for auto mechanics, servico
men, operatord & owperd. Exploing theory, construction & sorvle=
fng of moderm mator ears, trucks, buses & auto type Diesel en-
glmea, 1540 poges, [olly Llustrated. 55 chapters. Indexed. A
plundard beok for mechanicd, New fuid drive coversd

AUDELS DIESEL ENGINE MANUAL .52

A practical, conclse treatise with questions and pnswoers on the
theory, ration nnd mnlntfnnrum of modern diesel engines in-
cluding Generpl Blolors 2 oycle Diosel, 184 paged, Cully @llus.,
flexible binding, pocket glze, ANl detplls plainly browght out, thiz
book I8 of extreme valug to englneors, operators & §tudenty.

AUDELS WIRING DIAGRAMS..... .51

t:gl:l ‘l*ltd. Elluaﬂn:‘d. Gi;ﬂ. ]pr:l.'tlul:i lalu.-u an htn;lm:._ud: elog=

rieal apparatus. It shows elearly how o wire apparatus for prac-

tically all flelds of electrieity, Each dl i3 lote & self- )

e i el ot ettt flaeram s wonivee 5 AN AUDEL GUIDE IS A GOOD FRIEND!

AUDELS PLUMBERS & STEAMFITTE 5 Use the brains and experience of others in these Guides of the
GUIDES=4 Vols Trades, Save time ond money with right methods, short culs,

A Practiea] Trade Assistant & H:-m"riiv Raforence. Teplatas tn p aln lobor saving idens. CHECK MOWI You can look over any Avdel

Innpguags & by clear lustratic ki linrt i I B = N 5 pa
tﬂ:{l F:ﬁ:wtp]ﬂ of |||uIJe:nrlrll]:r!l-:hlll:lgigp!-:;?:lrf “Illryr':lmﬁ:ln;n !I:I:l.Elnu Gu'de in your hﬂﬂ'lﬂ.- 51‘“"" lh# En'? Purmenh. 'f “ﬂ“hﬂl'

Pipe Filting and Ajr Conditioning. 4 Vols,—=1470 Poged=—=]a42
Dingrams. TPocket size, Eoch Vol Sold Separately $1.50 o vol [JFS W SN SN NN C I.l'l' HERErswwwmwns

Alprsyeyeras worees  IM AL ORDER

A ey i 1 et G s, el & § THEO. AUDEL & CO., 49 W. 23 St New York 10,N.Y.
AUDELS SHEETMETAL Please mail me for 7 days’ free examination the

PATTERN LAYOUTS..............54 B books marked {X) below. I agree to mail $1in 7
Trovelope Saperts for Sheet Metal Workers, Layout Men & ' da:,,g on each book or set ordered, and to further

Mochanics, & Practical Encyclopedia<in 10 Sections, size T x 10 5 4
% 3—1125 Pagoe—sd00 Lagouts—1 500- Tilustrations. 1001 Key i mail $1 a month on each book or set ordered until

Facts, Fully indexed for ready referenss in nnswering sour lovout ¥ L.
rolilems. Cavers all phases of sheet metal work ineluding Pattern 1 ha"."ﬂ Pald PUNHBSE 'prme.

HIIWRIGHT

SER)

utting, Fattern Development & Shop DProcedurs. ' If I am not satisfied with GuidesIwill return them.
7 Audels REFRIGERATION & Air Conditioning Guide §4.
AHDELESP#Hq%ﬁEERASNﬁ% ..$2 [ Audels PUMPS. HYDRAULICS &AIR COMPRESSORS 4.
For Mechanies & Bullders, Covers all typed of blue peint ¢ O Audels WELDERS GUID . . P
ineluding ship & olrplane. 876 pages, fully [Mustrated. O Audels BLUE PRINT n“‘nl"ﬂ

[l Audels SHEET METAL WORKERS H ¥ Book
0 Audels SHEET METAL PATTERN Ll\’ﬂ TS ,
Audels AIRCRAFT WORKER p
Audels MATHEMATICS and CALCULATIONS .
Audels MACHINISTS & TOOLMAKERS Hln:lrm
Audels DIESEL ENGINE MANUAL . . . .,

AUDELS NEW MACHINIST &
TOOLMAKERS HANDY BOOK... .84

Covers mincern mnﬂllm shop practice in all ite branched. 5 prac-
tical hooks in 1. New from cover to cover. Tells how to set up &
eperato lathes, serow and milling machines, ahapers, drill prosses

-

erFPrrer PRPPPANPE P FANPNEFEPE

d all otk hlns tools. 1600 fully i1l d, 3 1 -
PO R 2T g AR meckte bt 1 1 11
Jics Priak Soacing & How S Uiew. B-Calialsos & Marns Audels MARINE ENGINEERS H-nd';r Book . . .
Blide Rule. 60 chapters, Easy to read and understand, A shop Audels SHIPFITTERS Han TR
companlon that answors your quea:lum Gueths MECHANICAL DRA IN.G nuum: e
AUDELS MATHEMATICS & Rugers MILLWRIGHTS and Mechanics Guide °

L1 an B H
CALCULATIONS ﬁgEEﬂECﬂHﬁEIﬁSﬁg Audels CARPENTERS and nuuum'Eum.. {dwold.) |
Trractical mathempiics [rom beginning, I_lr:u. to figure ;:Jql-rn._l tly. :::}: aﬁg;&n:“:n:::"‘n‘ﬂﬁtmnr'rﬂ':? M"'}

Eaay, correct methods eovering o complete :el.:lﬂl. TIL & Indexed.

AUDELS HANDY BOOK O
PRACTICAL ELECTHICIT‘I" ..... $4

For maintenancs enginesrs, electricians & pll -ctn;"ncg! warkers,
1440 Iages, 2600 Illus, Covera important electrical infmmn!lrm
in handy form—Including Marine Wiring, Hadin Principles,

PAINTER and DECORATOR
udels GARDEMERS & GROWERS I:I,III:E! {‘ Wll-!
udelg E!GE:H‘EE.RE' ;ml :‘I'uhamc:‘fuwﬂ

"ﬁl‘ an com . .
Addets Aaraers oo Practitsl EMCIREERING |
awkins Aids to ENGINEERS EXAMINATION .

il;

Welding. Indexed. A Key to a practical understanding of electricity. Audals wl EIHG DIAGRAMS
AUDELS RADIOMANS GUIDE...... %4 Audels H Book of PRACTICAL ELECTRICITY .
A key to the proctleal undorstanding of radio Incloding Frequency Audels E‘LEE RICAL 'uw- CALCULATIONS .

Aadalation, Televislon, ote., Alreraft & Marine Radin, For radio awkins ELECTRICAL Guides at .ﬂ. aach . &
udels ELECTROMIC DEVICES . . . . .
udels ELECTRIC Dictionary o8 & & @
udels RADIOMANS GUIDE

udels NEW ELECTRIC LIBRARY at $1.50"a Volume

Vels. I, i1, 111, IV, V, VI, VII, VIIL, 1X, X, X1, XL

enginesrs, servicemen, nrl.u.l!eurl 772 pages, 400 Tliustrations &
Dlu.l:ﬂl‘ﬂ! Photod. Revlew Questlons & Answers, Helerence Index,
Authentie, clear. conelse.

AUDELS ELECTRONIC DEVICES... .S2

Tolls What Yoo Want (o Koow About Electric Eve. Easily TUnders
stond. Covers photn-electrle cells & their appllieations, Amplifiers,
fllumination, frequencies, woltage, photoesll, fubes, Ohm's Low,
wiring diagrams, ete,

AUDELS WELDERS GUIDE..... eao- ST Waddress ..

A conelas, practlenl text an operation & maintenance of a'I'I welding
machines for all mechanles, Over 400 pages, {llustrated Covers all
methods of electrie and acetylene welding including airplane work. I T TN I R I oo s el e i kg
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SECRETS ENTRUSTED
TO A FEW

HERE are some l:h.ings that can not be
generally told — things yor orght to

&now, Great truths are d ous to some
—but factors for personal power and ac-
complisbment in the hands of those who
understand them. Behind the tales of the
miracles and mysteries of the ancients, lie
centuries of their secret probing into
nature’s laws——their amazing discoveries
of the bidden processes of man's mind, and
themastery of lafe’s problems, Onceshrouded
in mystery to avoid their destruction by
mass fear and ignorance, these facts re-
main a useful herieage for the thousands
of men and women who privately use
them in their homes today.

THIS FREE BOOK

The Rosicrucians (not a religious organ-
ization), an age-old brotherhood of
learning, have preserved this secret
wisdom in their archives for centuries.
They now invite you to share the practical
belpfulness of their teachings. Write today
for a free copy of the book, “The Mastery
of Life." thﬁin its pages may lie 2 new
life of opportunity for you. Address
Scribe M.R.H.

9%é¢ ROSICRUCIANS

(AMORC)

San Jose California, TU.S.A.

12A°

Say vou saw it in Popular Mechanics!

STUDY AT HOME

With A Chartered Educational Institution

Men with specialized training win higher positions, insure
larger earnings, and are bigger successes in business and
public life. DEwriunlm NOW greater than ever before
Zend for our Catalog.

ARTS aAano SCIENCES

Courses in Philosophy ; Edueation - Letters ; Poblic Health :
Medicnl Jurisprodence : Psychology ; Soeciology ; Physics ;
Chemistry ; Plastics : Geology ; Political Science ; Theology :
Business and Commerce; Accounting ; Mathematics ; Stas
tistics ; Agriculture,

ENGINEERING -

Courses in Electrical, Civil, Mechanieal, Drafting, Archi-
tectural, Steam, Aeronautical, Hadie, Stroctural, Mining,
Industrial, Highway, Petroleum, Marine, Chemieal, Diuj.
Automobile and Air Conditioning Engineering.

Complete Professional Law Course includes 20 Hornbook
Eeries college grade texthooks. Courses alss in Commereinl
Law, Patent Law and Medical Jurisprodence,

MelCinley- Roesevelt Incorporated, 4610- K, Sheridan Rd., Chicago 40, 1L

MODEL RAILROADING

World's Meosi Fascing ting Hobby for Men
‘We would like to send you a FREE 32-page booklel, Jp
“Your Model Railroad,” which tells ail about [his abgerb-

Ing habby, Plan now for a posiwar railroad ol POl GwhA

in atlic, basemant o epare room. Just dend ws a pastal

card asking lor FREE bookliel. SORRY. We can't urgs |/
¥ou Row 18 subscribe to the MODEL RAILROADER #
magazine because ol paper resirictions bul we would

be glad 1o list you as an immediate postwar subscriber

MODEL RAILROADER MAGAIIME
Dept. M, Milwaukee 3, Wisconsin

DON'T WAIT UNTIL THE WAR IS OVER!

Since 1929 Cal-fAero Technical Institule has been spe-

iring in meodern, esive traning jor Aeronaubi-
cal Engineers and Master Aviation Mechanics. Prepare
new for your Aviation Career. BE READY] Opportuni-

ties are great today and will be greater in
temerrow's Age af Flight DISCHARGED
VETERANS—Write us about Aviation Train-
ing as provided under “G. L Bill of Rights.”

B

CAL~ AECRO
TECHMICAL (Y INSTITUTE

MADE T MOTILLY FEIE, SIHEN K93

i (ELHRAL AL FMnIRRETL

GRAMD CENTRAL AIRPORT

GLENDALE 1, CALIFORMIA
|LO% AMGELES COUMTY )

MAIL THIS COUPON TODAY!

Col-Awre Tachnical Imtitute, Grond Central Alrport, Glendols 1,
Calitermia, Send mfermatien sad iHustrated cotalegur on Avigton
Training. FREE ... without ebBpgetion . . . Dapt. PM-T

Hame Birth Dete—
Strext.

City.

POPULAR MECHANICS



e You Build These and Many Other
Hatlonal Radio Institute Hﬂn circlﬁts “‘iul H“s l s“pp‘r

Our 31st Year of Trainl I want to give every man who's intorested in
Men for I-:rm In ;HE Radio, sither professionally or as a hobby, » copy
of Lesson, “ﬂﬂtdnﬁ Acgualnted with Recelver
Servicing”' —ahsolutely FREE! It's & tnlm‘hi:

ol

illustrated book, “*Win Rich Rewards in Radio,™
FREE. It describes many fascinating jobs in
Th ese ME“ Mﬂ.t‘llﬂ“l gm‘ N.R.I. ttrljm you at lome in
spara_time, how wt practical experience

with S Kirs O RADIG PARTS Taand:
REAple n will show you w) 1]
535 to 545 a ensy=to=grasp lossons of the N.R.I. Course have
Weak In Own paved tho way to good pay for hundreds of other
Shop meti: I will send it to you without obligation.

*Previous o en- MATL THE COUPON]

§ Doling ot 2"  Futurs for Trained Men is Bright in Rodio,

I
|
= 1 . Study jt—k it— it—wi
| I Trﬂ I nEd i:'l:ljﬁtl.un! .and. 'n'll.hai&tp i n!;? my Gd-page,

1 i'rfd: iﬁ fﬁ’-‘f:'é Television, Electronics
-1 The Radlo Repair business la booming NOW.
ptore.  Now I 0B~ Therp is good money fixing Radios in :.l:nf: spare

| erate my own repalr shop, 800 Hme or own full time business. And ned
eften clear 333 o 545 A% Radio Technicians also find wide-open annm_—lu:i-
—FREDERICK BELL, ties in Police, Aviation and Marine Radis, ia
Qolf Ave,, Bt. Johos, NeW-  Brondessting, Radic Manufacturing, Publia Ad-

foundland. dress work, ste. Think of the boom comlng when
$800 a Year Iln new Hadios can be made! And think of even
Spare Time !Hlihr ﬂl!hbrl::nllﬂhl whan Tet-ﬂalon.l FM, Elea- SUPER-
| ::ﬁfw:;:'b ig M"-Wﬂ :HI"II:?‘S.E offered to the public! Cet lato HEEE{EE}‘"‘E
radio work. I Muony Beginners Soon Maoke $5, 510 MEASURING
eEETI omey ¥ bowve)
| SEweg oy ih 1@ Wesk EXTRA in Spare Time INSTRUMENT = (ipove) Treselec
ting. M fits @ day youo enroll tart sendi EXTRA
| Tor the 1ast twelve MONEY JOB SHEETS to help you maks EXTRA sharve) ot bulld mluir-fes: e
months were $800,"—ERWIN  money fixing Radlos in spare time whila lonrning. early aurae. or, Li. £e,
P. BOETTCHER, Marinetts, You LEARN Radio principles from my ansy-to- Vacuum tube mul- diode - detector -
Wisconsin. i Leasons — PRACTICE what you learn hy timeter, measures a.v.e mﬂgv audio
uilding real Radio Clreuits with the six kits of AC., ]j.l:',, RF stage. rings in
Chiof Englnoer 'E:El:.n xi-'trhl ::;ﬂ;;-ﬂﬁes ':;-:E; gu:;?é;d . l.: volts, D.C. cur- local and distant
| In Radlo Station good full time Radic job. : rents, resistance, stations.

"When I signed
Eﬂwﬁbﬂﬁ.&.k‘l Find OELWM M.R.1. Can Da for YO
- MAIL COUPON for Sample L and FREE
dio experience. I  g4-page book. It's packed with facts about op-
am now Chisl En- ortunities for you. Read the details about my
minear for Elation 'ourss. Hesd letters from mon T tralned, telling
and have  what they are doing, earning. Just cou-
supervised installation of new  PON in an envelops or paste it on a penny postal.
m::arn ?mlf::{&hjlagig —J. E. SMITH, President, Dept. 5GP,
IENMINGER, 4781 Meridian  Motionol Radie Institute, Ploneer Home

Street, Philadelphia, Penna. Study Rodio Schoel, Washington 9, D. C.

A. M SIGNAL
GENERATOR
(left) build it
yoursell. Provi

amplitude - mod=
ulated signals lor
test and experi-
mental purposes.

&4 PAGE BDOX

VYN N ) Goop For Borw s o FREE
ELECTRONICS = Mr. L E. Smith, President, Dept. 5GP ]
NATIONAL RADIO INSTITUTE, Washington 9, D. C. '
FREQUENCT = Mail l?nll!:ltFP‘tE‘Fl u-il?ﬁrtl?ﬂjﬂum. lslmulq_l.-uss_tm and fid- ]
Mnnu LATIGN ' ﬂ:ﬁ‘cﬂ-u. IPI':E] Bﬂnwr“.LE Iﬂ]ﬂ!ﬂl;. r‘ 2 e E:‘I} Al :
My up-to-date Course 1 ]

includes training in [

these new develop- = H
ments. B O DA State_ FR L . =
Y T T P |
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Increasing your hold on your job
and giving yourself a chance

for advancement

Few men deliberatoly plan to
wark 'pcru:l:ll.-qnlr i M*i[lrn-

provernent.
ﬂll.l.l-nlllh' 'I.rlﬂ H'mﬁilll?ll'.- if “:
doesn’t or ignore

L T
the nil.u.nl.l.nn ‘Iurt it is possibie
1o pay  attention o self-dme
Hmwmm with considerahis

ope of success. A notlceablo
degren of nr:lu-.u.ccmnp:. is prac-
tlcally aeured ane who
will make an ]nl:t‘ ligent amd
perststent effort. Thoasandds of
men have I'lhl'H.".I this for then-
selvoE, Wit

The Croft Library of
Practical Electricity

The Croft Library 15 a compleie elocirien] eduecator, It i8 foupnded on
practice—un 20 years of shiri-sleeve experience—on work a8 it 18 sctu-
ally Ii1|'\:'l'li- It 18 jammed from cover Lo cover with the kind of hard-
headed focts Wil Wantk. Written so thot the beginner can easily gndess
atand I, ¥et Ro sound, so thorough, teat it is the deily gulde of 58,000
highly paid electrical workers o nEineers. O 1ells you the things
you need (o know aboUl BEWHors, Eeneralors, armabines, commulaines
transformers. clrenits, #witchbhoards, distribuilon systema—al rr"l'.l'tlll.l.
fachinery of every type—wiring for 1ight and power—wiring of finlabed
bulldings—underwriters and munlcipal n'rmln'mcntl--l.limmnar.lon in
its v ;-hau-.--im- most improved methods of lighting Inmps—

lamp effects, oo —how fo do a complete job, from planning it, o

No II“IIII:IEI down—easy payments

FIIl in and mall the coupon sttached and wa will sond vou the entire
Rl ?If siven volumes for in daye' examinoilon on approval. Wo take
€ risk=you gssune no obligation. If you decide 1o ke: the bopks,

send ?_I':DI:ID uﬂ Lid4) I:Ill‘:as and the b\.n]am:'vn At the r-|1.| of §3.00 a month.
_ counan N0V nnd [ r!m |m¢ & :rm-_L srialf, AL Pl

r rl:l:ll‘.l'lﬂ' "H.-l. HDGK Gﬂl " 330 W I:nd St., Now York 18, M. Y.

e for ten days’ examination on approval the Croft Library
of l"m:llcu] Eleciricity,

I T wals. If sailsfactary 1 willl seid ou'
I 53,00 in 10 dnys and §3.00 monthly untl the price of 218,00 I8 I
paid. If mal wanted, I will retom thc books postpald, (To inssme
prompt shipment write plainly and fill in all |ines.) I
| Bome Addross. .. c.ovuvusiiiniirriraniiiin I
IO M BB L ik b W s e b e e e e S AR B S I
Iﬂummm' ........ R AT 1 o T e A
lmt:!nn. ....... e A (el .........P"H'?--L'sl

LEARNING MUSIC
WITHOUT A TEACHER

~—this easy way

VER 750,000 students have
m'lrulbud for this homé etudy
method.,

Many didn't know one
note Irom anotiber—yet they started
in learning simple tunes by note,
For this wonderful method makes
it ensy a8 A-B-C to learn muslie st
home, without —expensive “Erl':al.a
lessons, Mo tedious stody w
tice. Ewvery step Is right before yo
eves In print and plctures, ou
can’t Wrong. Soon you  are
actually playing popular pleces oo
your favorite instrument.

FREE Print and
Picture Sample

Ber how enally you may learn to :p].u.w
your fmvorite instroment in

time st home at amazingly low u:-ql.
~The munay % Mall eoupon today. Address: T. B
inl.l.rdll;l uulhm:m 1 do ""ri Behool of Music,
ot & cosree for o0 sl 5 fon ﬁ-#“%-‘.‘.’ﬁf'“{‘u_“l‘:"}?ﬁ Ty
Haeron Bay, l’.ur.-rl-u Canaida. Yk, ]
o ——————— —— ————— — ———— — s =
U, 8. Sechool of Musie, 77 Brunswick Bldg., New York 10, N. Y.
Please sendd me FREE Print and Picture Bample and Tlustrated Book-

let. I am interested in the jostrument checked below.
Plano Pians MAceordion Tenor Banjo

witar Saxophone Madarn Elementary Harmeony
Vialin Trumpet, Gornet Other Instrument
Name i

{Please Print)

Street._.... : :
Cliy,. UL R O AR e B .

- lduur pupils ndmis on riguil.  Pldturis by joraffarionidad sodeli.

* SAVE WASTE PAPER *

Parks Offers Information
On How To Prepare For
Your Career In Aviation

Write for Parks' 64-page illustrated cataloc
describing how to prepare for your epper-
tunities in Aviation.

For the past 1B years Parks graduates in
Aviation Maintenance, Operalions, and Aero-
nautical Engineering have continued to as-
sume positions of Leadership in the Industry.

Parks training is on the college level leading
to an accredited Bachelor of Science Degree.

You will find the answer to your questions of
Aeronautical Career preparation by writing
the College Registrar. He will send you, with-
out charge, information of value to your
future. Write today!

PARKS AIR COLLEGE

PM-75 . East 5t. Louis, lllinois

DRAFTING

More good jobs now in Drafting. Learn AT HOME
in spare time (or ot our Chicnpgn School). Senmd
postcard for FREE TRIAL LESSON and see how
eany to learn and get a good joh.

CHICAGD TECHNICAL COLLEGE

H-208 Tech Bidg,, 2000 t.- Mich. Ave.
Chicsgo 16, 1.
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Inside Trade Information Onz ?n

few to use the pterl square—Tlow to fle and set
saws—How to build [arnitore=How to e &
mitre bex=—=How to ase ths chalk line—How to use
rubes pnd sealea—How to make jointe=Carpentern
srithmétic=Solving mensuration problems—Ess
timating strengih of timbers—How to set girders
#od ailla=—How 13 [ramme houses and roals—How Lo
erfimnte costs=—kHow to baild hoases, barne, gar-
eges, bungalows, ete—Hew 1o read and draw
plans—Drawing up specifioations—How to ex-
cavate—How to use seitings 12, 13 and 17 on the
#tenl square—How to build hoisis and soafloldp—
ekylighis— How 1o busld staire=—How to put on
inferior trim=—How to hang doori=—How to lath=—
Boors—How %o palnt

THED. AUDEL & C©D., 45 W, 2ird Sk, Mew York City

AMadl Audgls Cerpanten gnd Builders Guides, 4 vole, on 7 duve’ ires trial, I LK,
1 will pembt $1 ko 7 daye, and §i mesthly ustil 80 b pasd, Otbsrwiss I will returm
ghem. No obligailon unless I sm englebed
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INVENTORS

NOW Is the Time to

| : 4d:13:
PATENT and SELL Your Invention
Wow, more than ever before, ia the right time to patent your inven- : n p v

tion. Why? Beeause manufscturers everywhere presently engaged -

in war production are looking ahead to the future by boying up

patent rights now, so they will have new and attractive items to

make and sell for civilian consumption as sson as the war is over. s i

This i= what happened during and after the last war. Hence, the A o Al
amart thing for you to do is to look ahead to the future too. Protect N pA R i ny - R
your invention and yourself by applying for a patent now. & <} EHT E["ﬂ . J

L) ¥

2 FOR 1 EI'

Patent Guide Shows What To Do | | g MR

Our “Patent Guide for the Inventor” answers many important e NET (LT
questiona concerning Patents that inventors constantly ask. It tells e - i 5 :
what facts, details, drawings, sketches, ete, are necessary to apply
for n Patent; how to protect your invention through dated and wit-
niessed disclosure; how to do this AT ONCE to safegusrd your
rights; how Patent Office Records can be checked to determine
whether the invention is probably patentable before filing fees need
be paid; discusees costs involved and a practical way these can be
paid as the application progresses, It tells how some inventors se=-
cured financial backing ; how many simple inventions have proved
large commercial successes; how Patents covering improvements
also can he profitably utilized and marketed; tells countless other

facts of interest.
The Patent Laws were snaeted for your benefit—to give you protec-
tion for the features of your invention which are Patentable. But
these features must be legally and concisely set forth in the form of 'Ve 7
Siplajms.” This phase of the procedure is so complex that the Patent :
Office advises the Inventor to engage a competent Registered Patent .
Attorney. We maintain s large staff—carefully trained registered fc ﬂﬂ!(’ﬂ'
patent att&miis—-;xpert d;nft;m::s_—-unfrienmd t;:ucﬂl;ers—tn :
serve you. We have been serving inventors for more than 20 years. M
ovemenl's

Take First Step Now ' ,
With the Patent Guide you will receive nlso Free a “Record E LAR E " EE A, u B R l E N
of %m\r%nt?n“d :Dml‘ whmh‘ walll_ernaliil:f vou at ﬂuln-c.e to
establish the dalte of ¥our inventiom, ore you e your
Patent applieation. This step costs you nothing yet may be & HARVEV B- Jﬂtu Bs n H
TION {8 IMPORTANT. Delay can be costly. Mail the = |
pon in an envelope, or paste it on & penny posteard Nau'-}:'. I CLARENCE A. O'BRIEN & HARVEY B. JACOBSON I

| Registersd Putent Altorneys befors the Usited Stales Patent Offics

Why You Need Expert Assistance

wital to vour suceess. Hemember—in Patent Matters, AC-

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 51-G Adams Building, Washington 4, D. C. ,'
|

Please send me your 43-P “Patent Gui

“Worthy of your Trust’’ | In'\rent,n_:ur""and Four Epa:i:ﬁ; p::p;ﬁdﬂudﬁieiu:dtﬁ;
[ W . Registared Palsat Alioraeys | ggmt::?ma. form FREE. This request does not |
gi 12149 51.G Adams Building | |
Washington 4, D, C. | Name l
FREE BOOK |
| Address I
INMEDIATELY MAIL COUPON TODAY! | ois st I

ke = ==e (Please write ar print plainly) ===l

JULY, 1945 15A



I’ll SHI]W YOU HOW T0 SUGGEED.RADIO

f & RADIO SERVICE A GOOD JOB IN RADIO & RADIO-ELECTRONIC
i;._ ‘ BUSINESS OF YOURE OWN TELEVISION BROADCASTING SERVICE EMNGIMNEER

F. L. Sprayberry, one
of the country’s fore.
imail Radie Teachers

'\ NOW! YOU CAN PREPARE AT HOME IN SPARE
TIME FOR AMAZING OPPORTUNITIES AHEAD IN

- RADIO * ELEGTHOHIGS * TELEVISIO

The offe
P
hig ch
derful
ing field of B
CLUDING
Frequency Aol |
h dusatrial Electronics. B
' - NOW'S the tl
% Oppeoriumiti
y  treme
gxpericnes is neo
The Spravbesry O

entire course in ¥ tim
It

i 1'.|'I not

ZF
Along
£ 3 il re-
ceive rl'}' £ BUSINESS
BUILDERS which will show you
how Lo meke some #pice profita
while learning.

Prepares You for a Business of
Your Own or Good Raodio Job

Elve you the -.'r--.l-l.
4

ary. By traioing wi

| SUPPLY A
“%| FULL RADIO SET

for practical Easy

LEARNING
JUST OUT! FREE!

“"How to Read Radico Diagrams
a-ul Ermbnh"

UFEa

:-I arts rFight .ll_ ihe 1:-r1

SPRAYBERRY TRAIHING GI\I"ES YOU BOTH
TECHNICAL KHDWLEDGE—SK!LLED HANDS

Tesl F'
penslve

Read What Graduote Says
"One Job Hets About 526.00"

“l'll'li I fixed 7 rodios; alfl

wtowhich 18 not only ex-
RO,

EF
my RodicEles-

w'l pamcniin
I ! ik job  op ;-I
SPRAYBERRY ACADEMY OF RADIO i 2 of your awn. it 1
F. L. Spriybirry, Presldent F v
et A b Y E Iil Show You o Mew, Fast Way ¥venordnlo,
Ploaso risnk » MAKE MONEY in to Test Radio Setz Without I
DRADIO, ELECT B100, Y and YHOW 'Jl.-[ .M.fg Equipment DDH T PUT lT GFFI
REALF RADIT DIAGRAM: HOL= I The ¥Ery Rais Fadin Parta T = Get the facts rII-:-"II. Lol ' 1
Bl madEa . b vap TS E 5 i 1| "
vy wirin
Addevas, F l ||!m1?l:~'-
] F il
| e P R o B P e .« Etate
(Ml i plain envel [ OF BALE O IR BeslELR) 1
Fuzy s sl ]
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HOWA97-Lb.WEAKLING

e WORLD'S MOST PERFECTLY DEVELOPED MAN

R
Anj'f

50 THtH =AND ALWAYS TIRED !

SO CHARLES ATLAS SPENT
MONTH AFTER MONTH
SEARCHING FOR A WAY
TO DEVELOP HIS BODY.
AND FINALLY HE
DISCOVERED HIS
AMAZING METHOD--

DYNAMIC TENSION !

I Can Make YOU a New Man, Too,
in Only 15 Minutes a Day!

If you're the way I USED to be—if you
are skinny and feel only helf-olive—if the
better jobs pass you hy—if you ean't make
the “‘grade’” physioally in the serviee—il
you're mshamed 1o strip for sports or &
awim=—and f you want a HE-RMAN'S
bod y—then'give me just 15 minutes o day!
I'tl PROVE sou ean have s buoild you'll he
PROUD of! “Dynamic Temsion” will do
if fw_g-u tn] That's bow | changed my

-&. into sach periect proportions

th.lt-iu.mnlu:- smalptors nnd n.rtanr.-u- hinve paid

pasn for them., My hady won me the

m]a 'Wnrld a Most Perfectly Dreveloped

Man." And now [ can give you solid,

beantiful, USEFUL muscle wherever YO0
want itl

“Pyngmfe Tanslon' Does It]

In unl:r 156 mimutea n day, ""Dymomic

wragton” can balge up your chest, broaden

your hack, LGl out your arms and legs. Be-
fore you Tenow it, this easy, NATURAL
methad will make a New Man! In
fact, | OUARANTEE you'll stary seeing
resulrs in the first 7 linq.ul

JULY, 1945

CHARLES,YOU POOR BOY ! YOU STAY

I'M GOING TO FIND
{ SOME WAY TO

GE? A BUILD LIKE §
AT

RUN ALONG KID! WE NEED
A HUSKY HE-MA
' 'I'I-II J-::E

Boy ! DYNAMIC TENSION
Sll RE GAVE ME A REAL BUILD
‘ FAi'I‘! MANEW MAN !

CHARLES ATLAS wiN% THE TITLE.
THIS CONTEST WAS g ~.,I.,|,
FOR AMERICA"S J-l\

“MOST PERFECT L‘F I
DEVELOPED MAN®

MADISON SQU:.RE h

GARDEN,NEW YORK |2 “"ﬁ"fm- l

(Ut
(it

—achual pheto of the
man whe holds fAy
Hita, ""The World's
Mast Perfectly Dae
redopstd Mian™

r : e A ——
' CHARLES ATLAS, Dept. 87,

T give you no gpadeets or contrapiions bo
fool with, YWou simply otilize the UNDE-
VELOGPED musele-power in your own
l'.md-n\.m bady — nlmost unmn.rm.nuﬂly
every miniate o tha duy—uw brhd-

e e e BUILD MUSLE o
'I- ITALITY. And :t-: B BASY—INY SECPEL,
“ikmamiz Tension,” does the trick!

FREE BEOOK

Thousanda of fellows in every branch
aof the eerviee saa well as eivilinns have
e ehange

115 East 33rd St.. Wow York 10, M. Y.

I want the prood that yoor system of ™ D;uun:mk

usad oy “f‘”"“”"‘ Temaion™ Tengion™ will help make & pow mon of me—giva ‘

themselves into real HE-
MEM! Read what they say
=ppe how they loaked he-
fore and sfter=——in my hook
—_f'ru Tall= -l'l rI.hml.l‘. ! D
namiz  Tenaion,” shows nee
tunl photos of men 1've tarmad
from puny waaklings into
Atlhs Champions, . And I can
do the sama Tor YOI, Mail
the coupon MEW!  Address me
personally: CHARLES ATLAS,
Dept. 57, II& Enst 23rd St
Mew York 10, N, ¥,

me & bealihy, busky body and big museolnr
development. Hend me your lrea book, “Everlnst-
ing Health nnd Strength.

{Flessn print or wnte plainiy)
TR < i iy B B A R l

LiP) | Ry 1) B B TR P el Btata. .
|:r Check here if under 18 for Boaklet 1|_
S e G et B IR R G
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INVENTORS

T Y LEARN HOW TO
Y/ 7%« W' PROTECT and SELL

MODERN BUSINESS WANTS INVENTIONS
Practical and novel inventions are in hig demand today.
The opportunity for quick money is enticing, Sales
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 firat atep toward inventive suc-
cess always is—and always has been—the applieation for
invention Record @ U. 3. Patent. There is no other way to protect your

invention in aceordance with the laws of this country,
Know How Surcessful o)
Inventors Protect and MAKE THIS RECORD NOW 17 vou have an inven.

tion, and wish to secare it for the Tllrl'lzrﬂ. act at nnre_1 Have it dated
= 2 now and recorded in our office. We will send vou this FREE Invention

SE" ThElr IHUE"h“"! Record Form for the purpose. Fill out the Invention Record Form fully
describing the nature of your imnvention. Make a shetch of its majn
features. Mail it to us and we will record the date it was recelved in

muﬁﬂ?ﬁnﬁfpii'uj'ﬁ# ﬂ“‘%‘ﬂ'&“’pﬂ&"ﬂ our office. The earlier the date the better vour chance of combating

Finance and Sell Your Inventlon™ and learn . . . rival inventors who may lay claim to your :ide}f ]ateriﬂ{]o;:'t delay a
o E single minute in foking  this impoertant step, our whele futura maoy
Hg ?mﬁn?;a!:tfg:fe M i pales 152, ot dl!:l';fltli wpon it. Mail the coupon for our FREE Invention Record
How to save steps in gelling patent action, Blank and New FREE Book today !
Hnwtln ltartph:n'anuu.xi Ep lication for presemn- 5
tation to the Faten ice, r
How you may potent on improvemen! on HOW WE SERVE YOU AS
something in use now. REGISTERED PATENT ATTORNEYS
How to cbtain funds to patent and promote
your invention. The U. 5. Patent Office strongly recommends—unless the inventor Is
How to find a buyer or backer for your in- familiar with such matters—that he employ the services of & Hegistered
wventicn, Fatent Attorney in the preparation of his Patent Application. We are
How ta protect Tnurseli in mu:l:in.g I'UTCIIT]F Registered FPatent Attorners fully qualified to represent yoo at the
agreements. FPatent Office. We have had long experience in study-

ing hundreds of types of inventions, This gives ud the
ability te judge your invention and to deseribe it mes
eurately and convineingly in technical langunge. It
gives us the perception to center arguments upon
those details of your invention which, in our judg=

McMORROW & BERMAN

k £
= REGISTERED PATENT ATTORNEYS B ek o e Jocked upon most faverably by the
135-C ATLANTIC BUILDING, WASHINGTON 4, D. C.

g Mail the coupon today for ocur new FREE Book,
= Sond me your new FREE book, “How to Frotect, Firsnce and B “How to Proteet, Finance and Sell Your Invention,™
. Sell Your Invention™ —and “Invention Record™ form at once, and our FREE Invention Record Froom avba this
= ! understand that this request does not obligate me. -] step will pave the way to future security for you

i) and your family. Aet Todav!
W owame.............. S T —— i
_Ine— - —— B McMORROW & BERMAN
[ ] A e L] Registered Patent Attorneys
Moy, ......... R e STATE.......oc.\.. B 135.C Adantic Building, Washington 4, D.C.
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MOVE WITH THE TIMES!

Study Traffic Management the I. C. §. Way

SHIPMENTS move only because they have been
planned. The same is true of careers.

If you're employed in transportation—or in-
terested in getting into it—you can route your-
gelf to success by mastering Traffic Management.
Famous International Correspondence Schools
Courses, prepared by outstanding authorities,
show you the way.

The I,C.8. Traffic Management Course is
for all those interested in acquiring a broad

understanding of the transportation picture.
This course covers: Railroad and Water-borne
Traffic, Express Traffic and Parcel Post, Motor
Traffic, Legal Aspects of Traffic, Packing and
Control of Traffic Activities.

The I1.C.5. Motor Traffic Management Course
has been arranged for employees of trucking
companies who may feel that they do not have
the time to complete the broader course. The
Railroad Rate Clerk’'s Course is specially de-
signed for railroad employees.

Mail the coupon and move with the times!

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5544-K, SCRANTOM 9, PENMA.
Without cost or obligation, pleass send me full particulars about the course Before which T have marked X:

O Air Conditioning Elecirical Courses

Britigh residenta send conpon fe 1.

Business and Chemistry Courses O Powasr Mouse Electric O Bhop Proctice
Academic Courses [ Chemical Enginsering O Practical Eloctrician ] Stoat Mill Waorkers
[ Acecunting O Advertising [ Chemintry', Analytical 0 Practical Telephony O Tool Designing
U Arithmetic  [J Bookkeeping [ Chemistry, Industrial O Telegraph Enginecring O Weliding, Gos and Eleotrin
[ Hmlmu- Garrnw.mlenw O Clsenistry, Mig. Iron & Stesl Internal Combustion Radioe Courses
oB Managamant O Fetroleum ery Oparstoc’s Engines Courts O Electronica
Ll Certified Publle Accqunting tics 0 Auto Technician O Aviation D Hadio. General
[ Lollaws Frapaoboc O Pulp and Papar Making 00 Dieasl-Elsctrio 0 Radin Operating
[ Coat Accounting Civll Englinasring, Archites- O Dviesel Engines [ Gus Enginea O Badio Servicing
O Federal Tax tural and Mining Courses Machanlcal Courses _:-_;I 'B"::: &“F"I
O Firat Year College O Architestural Drafting O Asronsutical Engineering E i # [ Car Inapsctor
B G, B Fiet oot O ﬁ""."é“““é’.“umu & irniang Draineg B Lonomative Firsten
g’ il ding &
E Higher Mathematics B Clvil Engineering & Coal Mining ] Foundry Work 0O Bsilroad Section Fareman
ﬂluﬂr-i.lu O Motor Teaiis O Contracting and Buoilding O Heat Tr-utmml. of Matals Steam Engineering Courses
Earvies [ Highway Enginsering O Induasirial Engineesing O Bollermaking )
|::| BlJu.rumhln O Becretarial [ Lamber Diealer O Industrinl Metallurgy 0 Combuation Engineering
[] Bign Lettering O Reading Structural Blusprints [ Mechanical Deafting O Engine Ronning
O Spanish O Brenography [ Sanitary Engineering 0 Mechanical Englnsoring 0 Murine Engineering
O Trafhe Managsmant [ Btrustoral Dresfiing O Mald-Loft War O Bteam Electrio
Nr Conditaningand it SR, e, e
arveying Apping o aeprinks axtile [T T
Fumbing Courmss O Shest-M nuﬁ!fm‘uu O Cotton Manulfacturing

O Heating O Plumbi [0 Electrical Deafting
O Esfrigeration O Steam h!-l‘.IM O Electrical Eogineering

Presemt
IR e mesad g am g sin aimn pimita st a s BT 1S 21T, 2 L — 1 [ L]

Cungdirn residents send eoupen fa Twiernaifonal lf"'nrrr:pum?rurr ﬂrhm!u l,""ann'ri'i-'m

DISCOUNT TO DISCHARGED UHEHAHS—SPECIAL TUIT‘IDH RATES FOR MEMBERS OF THE ARMED FORCES

[ Bayon Weaving
[ Textils Designing

O Bhest-AMatal Worker
[ Bhip Dirafting

O Ship Fitting O Woolen Manulacturing
T R L e e it Pl i e S o w8 e Pk
Working
= HaNrE.. NE TN T | — Y |
J'..l'd' Mnm.freu]' l"'rm-lr]'-'.'.

78 Kimgricap, Lendon, W, 0. 2, Eﬂpl'u:nd'

JULY, 1945
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That idea of yours may provide one of the devices
that manufacturerswant. Don’tforget, the auto-
mobile was once an idea on paper. Today, motor-
ists want new simple devices. According to The
New York Times, December 31, 1944, “a recent
investigation by The Society of Automotive En-
gineers, as to new features wanted by motorists,
n:‘l.r:alcd a surprising number of minor devices,

‘interesting because of their simplicity’.”

STEPS YOU TAKE...

Mail this coupon today. It will bring you
2 free books that explain “Patent Protection®
and the steps you must take. Don't neglect
taking this first step. You'll then know what
to do and how to go about protecting your
invention . . . how to finance inventions. Other
valuable data is shown . . . such as 115 impor-
tant mechanieal movements that may be just
what you need to complete or improve your
invention. SO—ACT NOW,

STEPS EVANG TAKES...

Thousands of inventors have been helped by the
Victor J. Evans & Co., staff of Registered Patent
Attorneys, searchers, draftsmen and specifica-
tion writers. They search the records, male
drawings from your sketch, draw up the specifi-
cations in proper form and submit completed
papers to the United
States Patent Office
for you. They further
check progressandre-
port each step to you.

@® BUT YOU must
ACT FIRST ...

MAIL COUPON TODAY

Efr'ﬂ“u"s"'& Co.

Registered Paotent Attornoys for MNearly 50 Years
930-H Merlin Building, Washington &, D. C.
Pleage send me your books—'"Patent Protection™ and

“When and How to Sell Your Invention® = plso important '
“Evidenca of Invention™ form, without cost or obligation.

}
|
§
e
!
1
i

CELy mid Bladse o vv sasevsvnanasins s s snbrasain
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KEEP YOUR EYE ON THE
EAD!

JOB AHEAD!

Il others are getting prometions
and you are not, don't diseount
your ability, ‘There iz an easily
applied remedy that will bring you
to the attention of the top men in
your plant.

How to acquire this ability i the
subject of o 48 pape beokiet that is
yours for the asking.

It tells how natural ability can be

combined with a knowledge of shop
- » plus training in the art of
[ peaple. These talonts win
key pasitions In industry.

Write to Louis 8. Vesburgh

LINCOLN EXTENSION INSTITUTE, INC.

1401 B West T5th 5t. Cleveland 2, Ohlo

HIGH SCHOOL s wome

'l!l'ﬂlt \I’D!]f'pﬂ!ﬂ positions demand high school I:mh-‘lln
ar rqui\-n.lcnt FOU can't advance 1o

abilities in any trade, business ur pm-
foamion. l.l.' AlEVar Your nlf\c however You're situated, IT
I5M'T NECESSARY TO STRUGGLE UNDER THAT HAMDI-
CAP, 1.C.5., famous for more than 50 yu @nables you
to start your own hi’:h ﬂhmﬂ in your own home. 'Il"ﬂu n
in a class by yoursel in your
high scheql education ot aw I Inrnl:r nur nnl! .iu.ll.
tive textsl Hapid for fres

Ditwi it I‘:mmullmu S:iuh. II: 555K, ﬂmml Fl.

LEARN ~2xivc CARTOONING

MAKING
IN SPARE TIME == by Easy Picturs Chart Maethod
Eumr E1m%lil1ﬂl urmud that nna h-ﬂwl traln craators of
ﬂra- eckie st Cur 'H'atr in-
nli- Winkje, F"hr Pl!!-rl FrodiGirange As 1If Seems, "’
‘T ‘wl!ma-u:rl and many others. while lenrn-

T
log. Send 10c for Picture Chort (0o test your abliity),
snd full detnlls, (State age)

Landon Scheol of Cartooning, Dot 4567, Philadeiphia il iPa,

*1 DO IT YOURSELF AT HOME
N\ @rite for the Voice Bosk -FREE]

Kimball Mall Bldy. Chicage &, Wi

Studin 935-8

AT HOME. Btlonur mﬂdern and f-r[u'hmln-;n-

tem of inst et ou ean learn En.rr, af
(hg MATCH REPAIRING' TRAOE

18]

positlon or start ln business after mu:r:mlerung

ooty Yoo

e in defnan ¥

w‘rﬂ saluries, Fo douilara iF"HT Ly l-'h!l

stonsin snm of Wateh Hepalring

750 Morth Milwaukes St, Milwaukes 2, Wis,

STUDY AT HOME for FPEREONAL ‘BUCGCESS
wnil LARGER EARN INGS. 35 yearn expert instraes
tior——aver 106,000 stadents earolled, L.L.B, Degres
awprded, All texts furnished. Easy payments, Semd
for FREE BOOE—"Law and Exscutive Guidance, "

AMERICAN EXTENSION SCHOOL OF LAW
Depk. 55-M, 848 M. Michigan Awe., Chicage 11,111,

EY-MEN:: FRE

THE PLASTEX Indusiry neods manufpcturers on small
wcple and  for bif production of Lamp ond Cloeck
titands, Art Goods ond Novelties in Plastex and Marble
imitation. Experience innecessary, Lag material makes
rvtullr i Itur@ aellers, Rubber moulds furnishod rm'

Hmall anvestment beix el
l.1.|rrru T!El-‘ll"q"| nhaln gtore orders now bBeing placed, ,|||1-|
nitious men have chance for real proaperity.  Our Free
pooklet will Interost and boneht Wodl,

PLASTEX INDUSTRIES, Duepl. P, 1045 Washingten fve., Bew York, 0T,
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AGCEPT THIS AMAZING

BOUND VOLUME AS MY
GIFT TO You! .

Here's one of the greatest “get acquainted™
offers ever made, This book of 150 Electrical
Shop Prints and Wiring Diagrams Is YOURS=
absolutely FREE. I'T'S an uutrmhtig =-—you pay
nothing to get it and nothing to keep it.

This book ia “chuckfull" of valuable charts, diagrams, wiring
methods and instructions forreading and using wiring shop prints.
You'll find its pages packed with the kind of op-to-the-minute elecs
trical information. .F!i"ll l?eihnnl}ilrhlt?;iare‘ilnrl'::iise Efith ‘fuue.'l{plmtifn-
tory information. .. they have all becn develo and prétested in the

big Coyne Training Sho WANT YOU TO HAVE THIS BOOK . C. Lewds
AS MY GIFT AND HE B ALLYOU HAVETO DO TOGET IT:

EXAMINE MY NEW 7 VOLUME SET

Get This Book of 150 Shop Prints Free!
Tu get _ﬂmr FREE copy of this Shop Print book all you have to dois to let me send
m{ CF te new T volome set of electrical books — COYNE PRACTICAL .hPP
ECTRICITY for 7 ﬂ-l.!‘ﬂ- FREE examination. Here's a set of books written for
inner'’ or “oldtimer"" in electrical work who is anxions to get ahead.
Thia 7 velume set eovers everything electrical from house wiring to advanced DO & AC

motors and eguipment. Thousands of “show how' dingrams and photos—tha very
latest information written in easy tn underat.und. language,

1=
\'—""EI

1 A leader in electrieity today must “know his stufl.,” The day of the “one operation™
mkcl’lﬁt';'c;ﬂ:ﬁx ician is going fast—to succeed from now on you most KNOW MANY BRANCHES.
E e eyeieme SEND NO MONEY!
telep i ¥ The new T volume set of practical electrical books is so NEW, so DIFFERENT and so
YoL.2 Wit"-ﬂﬁ.f“ UNIQUE that you have to see the set to really appreciate how much it can mean to you
Light, Pow and your future. Sohers'swhat I'll do—1'll send you the complete set of 7 volumes
Fluomnt J"-"-"’B-m“ {pictured below ) at my risk, postpaid for 7 days FREE Examination. 1'll alsa

Haunéhﬂ send you the Mew Pn%ru, Book f}f]'u‘,;"-ln

wp Prints & Motor Dingrams as my FREE gift to
gm TOKEEP REGARDLESS OF {H HETHER OR NOT YOU DECIDE TOQ

EEP THE 7 VOLUME SET CO YNh PRACTICAL APPLIE DLLE‘E l‘RlLITY.
Eeep ALL the books 7
If not 100% pleased with theT

n,mﬁ— Farm

EEE“‘ pages.
YOL.3 D.C. o

and Controls, i installas

tion an volume set just retorn it and

ti&:l:n?f;::c‘e. e Euu i:::e?nutlhinﬂ. If you

pagesf. eep 2 ¢ Volumes Youl Can

ing— 020 rm} for them at the special

VYOL.4 A.C. Motors ow rotes shown here in the
and Controls — Eilec- coupon at right.

=00 g,
b T Coupon Is Not An Order!
YOL. 5 mding and JUST A REQUEST TO SEE

Repair—250 papes. THE BEDOKS FREE [ ] E-D%Fm.h.ﬁm:. lec “MMH!-HLI
ra- I want to make one peint .
VoL Eﬁr:"cﬁicﬁﬁun‘ cemy oU ARE N EuE B Smdmed hfﬂgté;‘g%miﬂiﬁ tfmﬁg q&
pebii e | SOOI | ki boead i Rl Tt
Irn ﬂﬂmr Nturr. the 7 Book set in 7 days and oWE :rm
T Antomotive, COUFON, You are merely ask- noth Lo

%[!lal;al and Battery ing to see the books free for 7 i 300 18 pad a1 m‘mL?thﬂ“f.‘lé‘“& ‘guf e, You
5 e 7y Ol Dt | S EiSh H 2 lee t Dmicin i

COYNE “icncn oo E

I 'poul:'nl.n ensh price of §15.78
(7o snvedl ljﬂr dallvﬂummu T-dlny axamination peivi-
ooy
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FﬂWER IGNITION
TUNE-UP

1|anrc t!'~-|11 i
dustry, ag
ern living dependi on
power and tronsporta-
tion! TOF FPAY. A
BUSINESE OF YOUR
OWN 1= open to vou if
you  éan meet® today's
demands, Great strides
have been made during
the wanr—mnew engines,
motors, powar ﬂ.l_nbllﬂ-—-
mgEh compression, V=
draulic *steering, electric
brokes, new fuels—hun-
drods  of new  develops
ments that demand EX-
PERT engineering, construction, maointenonce and re-
poir. Fit yourself for thizs GREAT NEW FIELD
quickly with

SHOP METHOD
HOME TRAINING

Fill out and mail the coupon below. Learn how, with-
out neglecting your present oceupation—in the armed serv-
jee or war work—you can prepare for the new econditions
and opportunities all around you. Millions of motors, power
plants—diesel, internal combustion, jet pmpulﬂun—un the
seq, in the air, on the highways ond railroods and in indus-
try—need expert handling right now and in the near future.
Thia new gpeed-up training is sound, fundamental and com-
pléete—straight from the exper imental, resenrch nnd testing
shops of the great Mational Schools, Nowhere else i3 such
training availoble. Only National has
the shops, the equipment and the au-
thorizetion for instruction of many ad-
vanced technical devices.

SATISFY YOURSELF

Seo what this means
to YOUl. Study the FREE
LESSON we send you
and ses how ensy it is to
train this aure way, Read
wnfulli every page of
the book. Then make up
your own mind., Me
salesman will call. Fill
out and mall the coupon
balowl

NATIONAL SCHOOLS

LOS AMOELES 37, Callk- I57T, 15403 ; " A
MAIL OPPORTUNITY cc:-umn : 1
=Nq1:uHAL SCHOOLS, Dept. D-5 Paste this on |

4000 5. Figeeraa Street a post card or '
1 Los Angeles 37, Calif. mail in envelope. |

I send me your DIESEL AND MODERN MOTORS book toge ther 1
with o sample lesson FREE, I understand I may kesp Inﬂl

r before in-

Gel these
TWO BOOKS

} use this information without obligation. I
k. 2 1

'T\"ﬂi ------------------------------------- Age. LR I

i 1

| Address .. .c.0 s e ey LR R l

I i

Icn:.r ................................ Slatl. o cmaans I

I Include your zone number, '

[y = -

* SAVE WASTE PAPER -
22A

ture, mod- |

I0ir's Resmlls you wand, you can ged action guickly with tkis practical hnL
Mover before hat a more helpful book bBeen printed for those planning
a business of their own. Cathered ia this large (lfustrated wolume are
ghe farmuias, sh, facts and seerely that have coniributed so
largely to Ame a great indestrial progress, Capitalize an Ehis (ne
farmation for making moak oonbiivibie product wilhoul sparis
ious kpowledge of chemistry, Start
table indepondence.

thi=
i

lsere. o 0
which e anly

T res i a - a r ¥
10 i
21000 EORMULAS, R, oEAs

et

F‘rnnnru lnr ‘After-
ly recommended for
e and War Works
L & profitab e
ur 1I||:| r own,

Complete
Buul'. Dnly

Worth More

ALSO INCLUDED!

F
1"|II|| (2, Hoaches, o0e. Bl oppsne

I rasa ke Shl mant—8afe Delivery Guarank il:'d k4 N ‘.'I! postpaid, t:::.rl-ad.a.
ar Foreign, 25 U. 5. Funds. (C.0.D. shipmonis U. 5. A. omly.)

ADAMS BHDWN COMPANY Books of Applied Sclunce
Dept. 307 Chestnut Hill &7, Mossachusetts, U, 5. A,

a2 75 MOUNT BIRDS

Animals, Heads, Fishes, Pets; to TAN,
Be a Taxidermist. Profit and FUN.

Hunters, save vourvaluable TROPHIES,
Mloaan T du-.h-.. squirrels, averrihing,. Learn t-ﬁ
AN for lantkar and fuss. 'I-'lnur'.dfr'u HDEB
ave = HOME MUSEUM.--—BIG PROFITS
meunting for others, IH'H'ISTH:HTE MHOW,

3 MOW abeolutcly FREE. Write TODAY. ﬁ_'r‘,i
Send l"ﬂlt-ll TODAY for FREE BOOK. State AGE.
N.W. SCHOOL ﬂF TAXIDERMY, Dept. 337E, llmaha. Neh.,

BE AN ARTIST!

Trained Artists are Capable of
Earning 530, %50, 575 a week

Use Youir Spare Time ts Prepare for a
Pralitable Art Carcerl COMMERCIAL ART,
DESIGNING and CARTOOMING—al! i
3¢, N [fgs
r¥—we tanch
have profited
L O ART OUT-
Full Information in
l E Art for Pleasire &
r."l-v. all about Dur course, servies,
what our graduates =ay—and commercial
opporiunities for you in Art.

hoame ST

|._|__r Ty

i WASHINGTON SCHOOL OF ART 1

Studio 127P, 1115 15th St., N.W., Wash. 5, I
I Hoad) 1 e Bsgallet aml fill particalare abouit I
T LT R L R o T g A, . o T T R I
| aAddress e P P G e e ]
T R S e R 3 . N L I
el s B
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-D &
0 Enxas\‘-:“‘ ﬂﬁmuﬂmﬁ;" 1ES Cash in . the big oppertunites for pood pas, which the Radio:
i Electronics Industry offers now and after the war! starte
WAKE ¥ of RADIO PARTS Jio m:lnl.'f}m"r \ Today towards & bright and profitable future in this fast-moving
you KITS A ol
| oF 8 B Puild m‘f‘t‘p e, ORPE ina | billion d'ﬂlz}' field, Frepere now 1o St E,'é““ﬁ“m‘i Your ewik
peits Eho forgs or for ane of the many tions in F2 i, cnst io,
Tl “IIEE': r“;.;,hirﬁ f‘:ﬁ::; I'I Eleﬂmmu,ﬂnmmummrzzj Maotion Picture Sound, ete.
petric EYE T, pulilic ne |
ond Coosite & gq MictoPREL | DEFOREST OFFERS YOU
Systeml 14 work OOk feal Radl | THE MODERN “A-B-C"” WAY
wnib o B s . O i 2 2 = i ;
er fnact ﬁge'r“"-"m times | No other Radio-Electronics training provides all three important,
and ﬂb"‘-m;rmg,ml“‘“”w" . basic A-B-C Training Aids st home, With DeForest's you use
!"-"“""w T {A) 8 big kits of Radio FParts and Assemblics to make 133 fascinat-
Tk S \ c, ' I', ing, l'mzlpl'HI[r rxlgeerinwnts._ (1)] ﬂﬂr"‘.‘ua'::rumaﬁm lzg‘l;ﬁﬂrn:f: ﬁxhh?:}
e under supervision of Dir, : *"Fat
chn_ Fﬂ:“ \ ﬁﬂl{iﬂ." and im’ﬁltl:-l: u{!tha ﬂudiﬁnd'l'uhe. Eg} Use of & genuine
e¥ry 18mm. Movie Projector and specin repared trainin
‘ H x |l lt_“ttdl \ -ﬁ]Iﬂlr{l:l hielp you learn R.uiih-Ehctmhm l'unr]'.u.n!',lentn].l the e
5 o L B0, well=i) “Eﬂ the | way—proved fuster, easier, more understandable. DeForest’s offers
You l"l prepate nnw De | all this PLUS effective Employment Serrice which helps you get
le l;";:‘.n u; IJ'I"!:J Radioy | started in this fust moving, epportunity indutry of the future!
gu il “ Fol adion '_ﬁihb. \
Foretls ¢ of A jmpot= | MAIL COUPDN FOR COMPLETE INFORMATION
% 3 3 ﬂm 1
'“:ﬂ,,;mu  over | Let ua skow you bow DEFORFST'S TRAINING ean bhelp YOU prepare for o
a 3 charis e | Geood-Fa lpg or Business of Your Own Ses how YOU can learn Radio-Elee-
T s L e T e S ey e A
.E':;_:lrd. ;:udﬂ'd{ -:ul"t "y 1 dermm_l'ﬂ mah! ﬂrl'orf,-.;{':m Aining can 5
,m.drn%l’.?:* bl I_P“d,pu_ﬂfl""& Lielp YOU it mn it hms helped others  year
o ST WY, | b2 g M e e 1 o
fr!';]““‘h"?‘z;hff:;-h _'_._p ’;501 “Victuey for Yeul" and Equipment tﬁdu
- i"w menis -
e £ =

L ey, ] g

G “LEARN-BY-SEEING"
MOVIES AT HOME

Tudmbotale, i e T e e

, enatir o Enderstand rirual method of
o lEslfucton—

¥you GET THE USE

No Other
Home

Pravides This Owt-
Handing Advantage.

TRAINING F LMS

SEE RADIO CIRCUITS IN ACTION=—
ELECTEONS ON THE MARCH!

JULY, 1945

DEFOREST'S TRAINING INCLUDES INSTRUC-
TION M MOTION PICTURE FOUMD EQUIP-
MEMT. FM RADIO AND TELEVISION . . .
RESIDEMTIAL TRAINING IN OUR MODERM
CHICAGD LABORATORIES ALSD AVAILABLE
— ASK U5 FOR INFORMATION!

| E.B, DeVry, President
t DePOREST'S TRAINING, INC,
t 2535-41 North Ashland Avenue, Dept PM-BT
Chicago 14, llinois, U.5.A.
Please send me vour “VICTORY FOR YOU*
| BOOK snd EQUIPMENT FOLDER

i Name.

l Address

ity P Stade.
O “_ull-!-rr il check bere Lor special O If a veteran of Weeld Was I1,
inlormetion, check b,
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SO IT NEEDS

FIXING

By 8. T. CHRISTENSEN
the “Fir-it Man”

“WE:LL, I guess I'm the fellow to see, for
I've repaired thousands of refrigera-
tors (home and commercial both), vacuum
cleaners, radios, washing machines, irons,
fans, lamps, mangles, motors, ete. In fact,
many of my customers call me their “elec-
trical appliance doctor.” And, “doctoring,” I
might add, has pald me a good substantial
income for quite a few years. Funny, in a
way, how I pot started. Always liked to
tinker and by experimenting around I found
that most electrical appliances had many
things in common. That, regardless of what
the appliance was used for, or who the man-
ufacturer was, the basic principles were
much the same. From fixing my own appli=-
ances to fixing friends’ and then for strang-
ers at a fee, seems now to have been but a
small step.

What to Charge?

At first, I let the owner decide the charge
and, frankly, I was amazed at what I earned
r hour. But then, when one figures what
itial costs are involved in buying most
electrical appliances, one can readily see
that spending extra dollars for repairs is
well worth while. Before long I was making
more in my spare time repairing than from
my regular job. The result ... I went into

business for self. When war came, busi-
ness boomed, for new appliances were not
available.

For a while, repair parts (needed on some

jobs) were a little difficult to get. But that
situation seems to have adjusted itself for
many repair parts have today the high pri-
ority rating of AA2, After all, we must pro-
vide for the health and well-being of our
civilian population.

The Future Offers

Friends ask me about my future. And, I
think I've got a grand one. Age is no handi-
cap in repairing. I have in my files enthusi-
astic letters from repairmen ranging in age
from 18 to 79 years. After the war, we're
bound to see hundreds of new products on
the market . . . products that the average
person never dreamt of, These new products
and our old appliances are all going to need
at some time or other “fixing.” Well, T'll
still be the fellow to do it. The field open for
appliance repairmen is unlimited. I don't
worry at all about too much competition.

If You Are Ambitious

To the contrary, I've prepared a complete
course, chuck full of simple, easy to under-
stand photos and drawings and written in
the same non-technical language as this
article. I know the course is good, because
I have hundreds of men all over the country
writing to me telling me how the course has
helped swell their pockets with cash. If you
too want to pre[Pam now for your future, I
sug%;ast you read the next page and send me
the handy coupon.”

Advertisement
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BIG MONEY
INDEPENDENCE

A PROFITABLE
LIFETIME
BUSINESS
OF
your own/

PREPARE NOW FOR THE FUTURE

If now in war work, start your home appliance repalr business NOW in vour
spure time and be aet witﬁ a business of your own when the war is over.
You don't need elabornte fixtures or expensive eguipment to be a successful
vepairman, Operate from your garage, basement, vacant store, ete. Work as
many hours as you wish—the home applisnce repairman is his own bosa. It ia
a profitable cccupation for on many types of repairs it I3 not unusual for a
repairman to charge on the bagis of $6.00 to $6.00 per hour. Don't gamble with
your future—Ilearn a trade that will always support you. Remember, as long
as electrical appliances are used, there will be a need for electricnl appliance
repairmen.

If you are at all mechanically inclined—ecan hold and use tools—then you have
all of the gqualificationa required for becoming a big money earning home
applianee repairman. It does not matter if you have not had a great deal of
schooling or had preoviows experience along these lines —WE WILL TEACH
YOU. Age should be no barrier—mnor ghould any minor physieal handicap.

New Course Tells All

Profusely illustrated, our new course showa youn in simple, easy to understand
language and drawings how to make each repair on reflrigerntors, vacuoum
cleaners, washing machines, motors, cte. Explains and gives you a working
knowledge of electricity, welding, nickel plating. ete. Shows you how to build
the power tools you need and how to solicit and keep business eoming te vou.
Mot a theory course but an honest o goodness course written by and used by
repairmen the country over. Price of course i go low that the savings on your
own houschold appliance repairs will quickly pay for it. Act now! Mail the
handy coupon below today.

——————Read What Our Students Say About Course

1 really believe your course
the best investment & me-
chunically minded man can
make.—Claude E.. Allen, In-
dianapolis, Ind,

1 have received your Course
in Applisnce Repairing and [
miust I sm well plea

. 1 am only sorry
1 did not have sald Course
mome years ago. 1 have learned
so much more through this
eouree 1 would not part with
jt,—=Charles Schwarz, Harmil-
ton, Chio.

City

MHame. .. ..o

The Course in Appliance
Barvicing arrived » few
doys ngo. Want to take
ol a few minates of my
viluable time to let you
know that this is Jjust
what I have been looking
far ever sinee 1 opened up
my¥ Fix-It shop. 1 must
ndmit that you told
truth when you sabd that
it contains quite a hit
more information than I
bargained for. — P. I
Bretl, Bebring, Dhio,

GET STARTED TODAY-—MAIL

r------- i ————— - ---—1

CHRISTY SUPPLY CO.
2835 M. Central Ave., Dept. D-2303
Chicagae 34, Iliinols
Please send me free illustrated literature about
Americea’s Fasteat Growing Industry — ELECT!

CAL APFLIAMCE REPAIRI

NG,

I am o mechanie for the
Western Union Telegraph
Co. Three davs after re-
celviig the lessomns o re=
frigeration 1 e the
exact cost of the course.
m——enry 8. Lee, Washing-
ton, D C.
I work dey times at the
shipyard and after 4:00
5 1 operate from my
cellar and garage. 1 aver-
age 210,00 to 216,00
elear every day.—Walter
Hanhy, Brockton, Mass.

THIS COUPON

Hl-

State......cn
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BIG BUILDING BOOKS

EXAMINATION
SEND NO MONEY

Learn to draw plans, estimate, be a live-wire boilder, do remodel-
ing, take contracting jobs, These B practical, profusely llustrated
books cover subjects that will help you to get more work and
make more money, Architectural design and drawing, estimsting,
aleel aguare, roof framing, construction, painting and decorating,
heating, alr-conditioning, concrete forms and many other sob-

Jecie are included. v UP-TO-DATE
BETTER JOBS — BETTER PA EDITION

Keep busy now at good pay, and be prepared
for niu;-r -war bullding boom. Big opportunitiea Theso books are

nre plways for MEN WHO KNOW HOW. These the most up-lo.
baooks supply qulc}; ennily understood training &,‘;E:ﬂgfjgﬂ‘:
and handy, permanent referonce ioformatioh  jjaned on  Chose

thot helps solve building problemsa. many subjoects,

Coupon Brings Elght Big Books For Eu_.nﬂa:a_!lln_t
AMERICAN TECHNICAL SOCIETY Vocational Publishers since 1808
Dept. QRIS Drewel at SBth Strect Chicage 37, 1.

¥ou may shlp =& ibs Dp-io-Dais ediilsn of your slghi bie hooks, =Buslding,
Estimating azel Contmacting,’ without any obligmiies w buy. [ nnl!c&i! tha dullnrx
charges nqi'r. nad ‘Ir fullrl -H.Iﬂ-‘l in ten daye, T will peod o af b
?ml:r §1.00 n month, until the total price of oply #5450 s truld. I nm nM'D-I:ILHI

n any way unless [ beap |:h| [

DRI 05 o0 R TR R Ry

T T T T

.................. P e e B I o
Please attach o letier stating your afpe, sccupation, employor’s name
and  adldbreas, :nd 1:|~|a-|; af #L JeARL OnC BUsIness man as a reference,
Mon in serviee, slso please give home address,

Make Your Own Post War Plans NOW!
Get Started QUICK in

DRAFTING ¢

I Will Train You Until You Get .
« GOOD PAY JOB'-EJMI&

Plan now for a better job and mors pay  Previous Experience
58 Amerlca changes over to peace-time Mot Meeded

raduction. Drafting s the field — now I traln oo ithrough
lgger than over belobs, fd emiitless thou- Practical jobhs  and
wanels of drafismen and designers mast coma Eive - youar l"ltl#t‘l'ﬁm
first—hefore new production can begin, Gef 25 a referonce to n‘n-
into Drafting. Engincer Dobs will In you  Pplayers when ypou

at home in your spare ilme, You'll get ex- COMNG Wﬂihlﬂl!!lt I-DE-I'
erivnee o @efin] work—ihe same Kipd af of previoos experience

vkl g will oo for the best paying firma, o  highee  oducation
ol will be trained umtil {uu are competent, shounld noft hold  you
l-ls'rbrrl-vMHL and are actuslly holding o posi- ] W coab—a
'II|=|1 that ﬂ\:ltl h‘rliﬂ.ﬂ“rlilﬂlh’.‘ﬁhh; |1:|.I ?n 1I_-I'\I'M'l=11-l‘\||!|n' TEI:JI-H I
ThisCE STV, e L r odetalls, deained
- s i o Tilustrated ook
WORKING TOOLS FURNISHED and @il detadls, Mo
maloamon will  eall,
Give your nge to ged

Bent when you reply.

Professional I=|uLn1mc|1t-|. drIW'lrl-'E
table and other tr'h_nls included

Enginecr Dobe, Div. 17, Libortywvilla, 111, l
I Bend me the Vitsl Facts on Deafticg aod Indusicdal Designing,. I

l.'l'ml-E FREE BOOK snd gdvertised lEst of positions for Draftsmen I
ond Designers wanted.

ABTsasaaannn

I5F|=T|!-..-r1r.r1-..-...-....................

JAddresn ... 0ocavinnrnsnnns

i
|
1
I
i
| g R s e P P R -1 1 PR |

26A

h“@

(W MUSIC #4
’ o [V B LESSONS g

' CUHI‘[ETE EUHSEHH.\\TURT HOME STUDY COU

years of successful training in Plaoo, ¥ialin, Comet, Tn
HWFMM Clarinet, Gultar, Mandolin—Yoloo, Troining and H-I-[.:h
ng, Choral Conducting, Publie School Musie—FHisbo
Harmaony, Advanced Composition, ArFanEing. 'I'|u- nnh.- r'r;uh- uﬁ-ﬁl
schodl teaching all coorses leading (0 degres, Bachelor of Music.

MAIL i:lll.l!"ﬂll NOW
UNIVERSITY EXTENSION CONSERVATORY " <itsifiasi

Bend catalogue and illustrated Iosson fOF « o6 @ oe o s as s s o0 COOTEN

MNEM o o o oo snssannsssssass FEdErEsEAERESEFESRERA TR R

BEFBOL : oo v s s msisassainsasmanmsssnemasansassansssasasssn

OIS, BHEB oy s s s snssasisssnsnomonsnsmansnnesens innsdssss

Natlonwide opportunl-
ties, pound postwar career walt-
ing for trained photographers. N.Y.IL
graduntes winning sucecess from coast

1 t. 8 A i -
nwﬂilﬂllllﬂlﬁ study. Write today for FREE catalog:
NEW YORK INSTITUTE OF PHOTOGRAPHY

Dopl. 49 10 West 33 St Hew York 1, N. Y.

N

P, A.'s earm §2,000 to 570,000 m year.
'Iu'i'- train you thorely Bt home in tm.r-!
& Gf axecolive accounting posit
uniler Supery I-n--1'|
rite for frea

fartas Rl IIH
. mERming

FPreviras sxperisnce unnmeseamry, Fersonnl tra
Timrament couynsnl p Ip.
[: feasbon That Pa

l'lt University, 41 f.:'m. Dearborn 5t
A Corraspandence Institution Dept. 764-H  Chicago 5, lil.

JUST OUT! NEW FROM COVER TO COVER
AUDELS

| REFRIGERATION

and AIR CONDITIONING GUIDE

| 4 Books in Ome! Covering:

/ Basio prinsiples, Berviclng)
¥ Operation, Repale of »
I—Housefold T sfrigeration
2—HpeolalRefrigeration Unltg

a—Commireipl &
Industrial Refrigeration
&—Alr Conditioning Byatema
lA polfl mine of essential
Important facts for G-
RE, BERVICEMEN &

i,

aod Boak 13 a Cood Frieodi
Hera you have ab your e’
ends a Complete Library In
'IIII‘\'E VOLUME, the uprm--
nary Jata v i e lonk=
A fioer e MECY 'I.'{\.'l "\T'IT‘F!,
BYBTEMS & MA ] NEH,

1 EFRICERA ‘.\.‘ u:lnf
reespn, Lookers W Il.hl.'r Coal-

ora, Ouick breesing & Alp
{nnﬂmnning Byst I-m

12 ages, 48 o tera all
Fully !I[Lb-rrrlrrdd“u exed fop
Ready Relerence,

ANSWERS YOUR QUESTIONS

Get This Information tor Yoursel,

54 mﬁnupanTndmﬁhﬂm
EHIPLITI'I . Pl\' DHI.T ll .l. HIIH"I'II i—
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WIN

Here is

LEARN BY DOING

u

POSTWAR
SUCCESS’

TELEVISION
ELECTRONICS

Own Your Own Business. Win and
Hold a Big Job in Industry...
Cash In on the War Developments
in One of the Greatest and Best
Established Fields in the World . . .
Learn Radio by the

SHOP METHOD HOME TRAINING

OF THIS GREAT NATIONAL TECHNICAL TRADE SCHOOL

the modern m'u.cl.h:al way to
E:ll:ld of Electrond

P
at Nat

the fundamental tralnlng yow need to succeed in the vast now
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you too, w win SUCCESS, The 01! Electronics is here. Americans dom the
convenience, the service, the Iu that- Hadio and Rnd.tnn-i-ca will bring l.h-aru.

s Think wiw.t this means to ‘l!'l} Lz joub wnitlnf for YOU wherever
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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 ‘facte on machines and methods you need to ad-
vanee in machine shop work, Take advantage of the other
man’s experiencs as found in books, to solve your problems,
increase your efficiency, wi

The AMERICAN
MACHINISTS’ LIBRARY

B velumes—1368 pages—2516 lllustrations
(A combined home-study course and reference library)

Tn:u library of machine ashop practice was written for practical men®

ﬁlvaa you the best methods for every kind of machine shop work.

iI|.|i| expinins lothes, drills, and ofther machine tools and thelr

l}pc-rm: on, autemntic screw machings, speeds and feeds, gear design
and production jigs and Gxtures, pll.ll.rll. nocd die work, metal

ing, ete., ote, Plainly written—completely {llustrated—the best kind

of help to the muchine shop man who wants to advance s

Mo money down—special FFI!I—.‘I]‘ payments.

EXAMINA TIDN GGUPE}N

l McGRAW-HILL BOOK C€0., 330 W. 42nd !I.. H. Y. 18 I
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Spara Time Training/
for your Post-War future
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LIQUID MARBLE

Make beautiful artificial Marble alabs. Pour from li&&!‘d
gtate, Glazed or unglazed. This Marble may be mot
veined, multi-colored or left in its originel snow-white
state. The color is actually & part of the Marble, does
not fade or wear away. Liquid Marble is unsurpassed
on kitchen or bathroom walls. Easy to make and install.
PLASTIC FLOORING. May be made in any color or
eambination of colora. Givea a lifetime of wear. Dust-
proof, Soundproef, Verminproof. Resilient to the tread.
Lay out aclid from wall to wall or in pattern design of
various shaped blocks, FLEXIBLE MOLDS for plaster
casting. Make your own molds for few cents each.
£1.00 in raw materials will make up to $26.00 worth of
finished goods. (Send mo money.) We furnish names of
buyers. Write now for free information, and get in on
busy senson just atarting.

COMPO-TEX, Box 78-S, ST. LOUIS, MO. 1
DRAW CARTOONS

BIG MONEY/

EASY s« s « PLEASANT WORKI!
Let CHAS. H. KUHH, with 25 years ocival expe-
rience in drowing o duTlr newipaper cartoon,
teach you how lo create, draw sall yourwaork,
Beimckaka b 52 complete lessony—one sent eoch week., Pre=

oniysis oo " Meswlensl criticism on every lossen. Write loday,

KUHN Stl'lﬂﬂl. OF CARTOONING

430 MURPHY BUILDING Dept. M INDIANAPOLIS 4, INDIANA
PSTUDY AT HOME

I.mll tralned men win
or p-u-i{hn.u and bi
podn in  business

3
More Ability: More Prestige: More Money

sy by itep, Yoo gsn tralp st hems
D LL. B, o i sl
We furni

all text
'|Fr"||1. ir
‘Evidenc EE,
LASALLE EXTENSION unwenslrn 417 Enul.hm
A Correspondence Institution Depk 764-L Chicago &, .

DRAFTING =

TO SUCCEss!

Inrger responsibilities, & Feal career (n-

of just a Jﬂb—l-'hi“ are o 'I.H the train
drafisman. [C.5. makes the way PR
traiping open to up mnd ynu"ﬁ ﬂn that nearly
lnurinu Iin engineering and Il

:E“ﬁtlxrﬂlminmrl the drafi 1 hﬂl
Blarted by writing. for the 1.C.5. fres bookiet Bead o
it teday! IL can the most important act of your life.

Intermational Corespendents Schedls, Ban 5505 M. Scramtam 8, Pa,
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b ] -I|r|||L Wrile ‘Wn:.

THE 'rll'l'IIH."FN SCHODOL OF PENMANSHIF
M441 Redue Building, Kansas City, Mo,
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EDED
GOOD JOBS * GOOD PAY

GOOD FUTURE

Through spare time home study you ean qualify for o
starting job in electrical work and prepare for bigger pay
promotions. Or if now employed in this field you ean ae-
uire know-how which can win you a bigger, better job,
t's not difficult to master principles of equipment used in
g:nemtln.g. transmiszion and use of electricity. Begin now.

nd name and address today for FREE information.

AMERICAN SCHOOL, oept. EEB4S, Drexel Ave, at EBth St., Chicage 37 I
Nume -n - - - - - - - msaa :
Y o et S04 B 8 pamim e b o e p e e e e B ST (R l
Oty BEEl® oo o nasssnsansansa R R e ....]

— e —————— —— —— —— | — — — — — — ]
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You'tL really enjoy learning plastics this new, inter-
esting way! For you'll actually make beautiful, useful

astics articles during your home study training with
ics Industries Technical Institute.

NOW'S YOUR OPPORTUNITY—Yes, the ex-
citing age of plastics is here! Demands of war have
caused phenomenal growth in the plastics industry—
creating exceptional opportunities for those who know
plastics. If you are a person with an eye to the future,
you won't remain on the outside looking in — you'll
want a choice position in the growing, expanding plas-
tics field —or a plastics business of your own.

WE SUPPLY MATERIALS— For your interesting
and practical work with plastics, we supply handsome,
colorful, transparent rods, sheets and mﬁes of plastics
from which you make useful, attractive creations. You
saw, cement, machine, buff, form, dye, decorate, cast
and laminate various types of plastics. You also design

your own plastics articles—develop your own ideas—
express your originality. Earn money while learning,

A COMPLETE COURSE—This practical training
in plastics fabrication is only one part of the Plastics
Institute home smdy course. In addition, you learn
about the many types of plastics, their manufacture,
chamcteristics,dpmperrjes and uses—intensive coverage

of molding and mold design—_testing and cost analysis
—everything to prepare you for your place in plastics.

START YOUR FUTURE TODAY—Mail the cou-
pon below now ! We will send you an interesting, illus-
trated free booklet with valuable information about
plastics. We'll tell you how, at small cost, you can pre-
pare for a future in this important industry while carry-
ing on your present work. Don't put it off. Clip the
coupon and mail it today!

VETERANS: ASK ABOUT 6.1. TRAINING

Plphm-fp 122 E. 42nd St., New York 17—Dept. PMS-7, 221 M. La Salle, Chicage 1—Dept. PMS-7, 1601 5. Westorn, Los Angeles 6

| Plastics Industries Technical Institute
221 M. La Salle 51., Dept. pii5-7, Chicage 1

Mail in Envelope or
paste on penny postcard

Gentlemnen : Please send me the bookler ""World of Plastics™ and information
l on your training program. | vnderstand there is absolutely no obligarion.

SPECIAL RATES FOR SERVICE MEN

I Mo D s e g Ooeupation........cccoveevemmeserenas
Shraad e e e e FREE BOOKLET
I iy sina i T tr | IHERee. | | TR e Send For tt Today!?
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BUS DRIVER SELLS
8 STORIES

“Smce reporting the sale of my first
attempt at @ magazine article, I have
sold three others. Also four fealure
gtorieas were accepted by the loeal
newspapar. The eredit in all yours,
When you consider that I'm o driver
for the local bus company, pou can
readily see my fime s well taken
up"'—Herman R. Bach, Dox 118,
Pacifie Grove, Cal,

Don’t

Why
You Write?

I’s much simpler than you think!

SD many people with the “germ” of writing
in them simply can't get started. They suf-

fer from inertia. Or they set up imaginary
barriers to taking the first step.

Many are convinced the field iz confined to
persons gifted with a genius for writing.

Few vealize that the great bulk of commercial writing is
done by so-called “onknowns.” Mot only do these thouannda
of men and women produce moat of the fietion published,
but eountlesa articles on business affairs, home and shop
crafta, local, elub and church activitles, gardening, home-
making, ete., ns well

Soech material iz in econstant demand, Every week thou-
sands of checks for 326, #5650 and 3100 go out to writers
whose latent abllity was perhaps no greater than yours,

The Practical Method

Hewapuper work demonstrates that the way to learn to
write is by writing! Newspaper copy desk editors waste
no time on t.he-nr]ea or ancient classics, The story is the
thing. Every ecopy "cub’” goes through the eourse of prae-
tien] eriticism—a training that turns out more sueeessful
puthors than any other experience.

That is why Newspaper Institute of Amerien hases jts
writing instruction on the Copy Desk Method. It starts and
lkeeps you writing in your own homs, on vour own time.
And upon the very same Kind of actual assignmenta given
daily to metropelithin reporters. Thus
you learn by doing, not by studying the
individual styles of model authors.

Each week your work is analyzed con=
struetively by practicanl writers. Gradu- NOTICE TO
ally they help to clarify wour own | CANADIANS

digtinetive style. Writing soon becomes
casy, absorbing, Profitable, too, as you
pain the “professional™ touch that gets
your material accepted by editors.
Above all, vou can see constant progress
week by week as your faults are eor-
rected and your writing ability grows.

Have You Natural Ability?

Qur Writing Aptitude Test will re-
venl whether or not you have natural
talent for writing. It will analyze your
powetrs of observation, your imagina-
tion and dramatic instinct. Youw'll en-
joy taking thia test. There is no cost

Newspaper In-
stitute's opora-
tions in Canada
ave boan nps
proved by the
Forelgn Ex-s
change Control
Hanrd, and to fa-
cilitate all finan-
cinl trananes
tions, a special
permit has boen
asgigned Lo their
aceount with
The Canadian

or obligation. Simply mall the eoupon | Bank of Com-
below, today. MNewspaper Institute of “r:‘ffe" Mimbs

Amerien, One Park Avenoe, New York

16, M. ¥. (Founded 1925)

T
Newspaper Institute of America,
One Park Avenue, New York 16, N. Y.

Send me, without eost or obligation, vour
Writing Aptitude Teat and forther infor-
mation-about writing for profit as promised in
Popular Mechanies, July.

Address...

(All mma::nnrl-.m |" ﬂl-ull.lluul.l || \un hﬂlt‘ﬂ:mln 'ﬂ-i I l..III i I1 J'DIJ I '?J L H] i

Copyright 1945 Newspaper Institute of America

Say pou s it in Popular Mechanice!
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Get into Good Paying
AUW BODY s/ FEN BER Wﬂﬂl(

Erg DEMAND in Auto Body and Fender work.
Start fraining now spare time at home for good
pay work now and postwar, Practical shop
experience included. U.E.L Training covera
N metal work, welding, painting, ete. FPlace-
ment service—orwe will show you how tostart
" own shop, Behind U.ELLTRAININGisa
\1 large national organization founded 1927,

i S Write today for Free Focta—No obligation
Vi TEes ® UTILITIES ENGINEERING INSTITUTE
1

314 BELDEN AVENUE, DEPT. 175X, CHICAGO 14, ILLINDIS

PRINTING PAYS BIG

itk your fulure secure. re for a COMPLETE

highi id sition or a rll'lril ﬂuhi af r
Y B dents throughout thy worid arg COURSE ONLY

enthusiastic in thelr praise of our tralmning
p-mgrl.;rl and the personal I.hl'nlﬂirl qh-nn 514"5ﬂ
sach student, !ulh name CASH

literature and
wiil cail. Depk. Hix. '.Pf.'f TERMS AVAILADLE

International School ﬂf Pﬂntlng, Troy, 0.

Free Book

&;,g.liﬂi'{“.lﬂﬂl, l."l".l.l.ﬁ.. rl:“.g‘ﬂ
e s

Corres dence Courses In lﬂ'ﬁ' AS

RADIO ond ELECTRICAL ENGINEERING B 4

ELECTRICAL !Hﬂlﬂll!lﬂﬂ Oet good grasp of wide elees
Awid, Lt W unur-mg:.muh:ln Theory made ENSY.

P
clun,  Tultsen
lwd badly,
1l len': 1hE
EERING !C‘H DDL. Box 03

ICI(ING"

Every operator
and mechanio
nondsa ATUDELS
AUTO GUIDE,

This book saves
time, money aod
worty. Highly en-
dorsed. It pra-
gants the whaolg
sobject of Auto
mechanios:
1—Basia

prineiples
3—Constructlon
3—Operation
4—Hervice
5—Repalr
Handy Siza,
Easily

i eratond,

NE“" FLUID DRIVE, H\'DRAUI.IG SHIFT
AND DIESEL ENGINES FULLY COVERED

1500 pages—1540 Il inside wiews of
all service jobs,

FREE b T

-, b
TS, Lincaln, Nebhir,

Over lustrations

modern cars, trucks and buses with instructions

5 ASK TO SLE IT1—To Get This Assistance for Yourself Simply
Flll in and Mall Coupon TodEy.

COMPLETE e PAY Y ONLY $1.A MONTH e

AUDEL, Publishers, 49 West 23rd BI'.“ 'L"‘" v York
ﬁ.‘ﬂ "ﬁéq"n"uu o TraneU ST s 1s pand ileere
I e e s o o e e o i - A S B
R
DECHPIIOR - - e e e = == P ——————— R Y
BTV S B cm o o o o e i p— ]
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,h.m:!_,!‘ﬂ“i-h
Gaudine
Enghra
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DO ANY JOB EASIER! MAKE MORE MONEY!

“« BIC OPPORTUNITY FIELDS

Here is the HELP YOU NEED . . .

SHEET METAL LAYOUT

Mokes sheet metal luyout work so simple that
manyome oan  learn. rir is mew simplified
maethod in Sheet Metnl Layout and get into the
easigst, clepnost nnd best paying part of all
shest metal work, 143 jo worked out in
drawings nnd carefully explained., Gives stand-
ard for all sheet metal fittings. $3.00,

PLUMBING—PIPE FITTING

EW are interested in any phase of plumbing
pipefitting work and want to reach the top
this great business this ia the book you
need. Includes practical, simplified instruction
—materinls and tools—proper procedure for
every job—d486 actual working job sheets. For
students, apprentices and experienced plumb-
ing men. Tx10%: inches. [llustrations and
dingrams. $3.50.

DYKE'S AUTO BOOK

World's Greatest Book on Autos
HMEW 20th EDITIOM

Moew Material on Transmissions, Trucks, Trac-
tors, Diesels, Aircraft and Auts Engines

If
REl
in

Wow with milllons of cars needi repairs and
thatisabds af won nesded to do the work, you
need the famous DYKE Auto W muere than

over before. Brand new Z0th Edition covers al]
Flnciples, construction, repair. sdjustments,
esting, troubles and remedios of all cars. Over
u half mmillion copies of 20 editions of Dyhe's
have boen sold. Gives specifications of obd and
pewer oars, World's biEgest boak waluo,
This blg . @ complote aute l-ﬁlﬂu'r i ane
valumie, has 148 E00 |lustrations
and diagrams=weighs & lbs.—equal ©o 4 ordi-
nary boaoks, $6.00,

AIRPLANE DRAWING

An ideal book for studentis and mechanics nlike
for post-war airceaft jobs. No previous expori-
ence in pirplane work or mechanical drawing or
drafting necessary, Book begins with general
information on the anirplane and elementary
drawlng principles, describes every part of the
plane numr}tnr throughout the lessons and the
drawing problems, 24 lessons, L0 drawing
plates. 8lh x11 inches. %1.50.

AIRPLANE WELDING

Al matal alrplane bullding oMers big opportunities
aftor the war.

Mew 2nd edition of this famous book by J. B,
Johnaon, Materinls Divieion, Wright Field., The
authoritntive and practical boeok on Alrplanae
welding snd moterials brought right up to date,
420 pages, 193 pictures. $3.50.

BAILEY'S HANDBOOK

For Stationary Engineers and Firemen
World famous handbook of universal questions
and gnswers for Stationary, Marine and DIESEL
ongingers and firemen, Prepares for any Heoense
examinntion, Indispensable for promotions and
better pay. Pocket size, $2.00,

JULY, 1945

Now and After the War!

Used by Army, Navy, 200
Schools and Big Firms

Got ready to meet keener job com-
petition, now nnd when wertime
joha sre over, Gel into one of these
big opportunity flelds, Big money
and many other advantages await
you if you prepare now, Here (= the
help you nesd—EAS Yo U 10 Ke—
AT LOW COST—in these famois
Fay-Haising hooks. Muke your se-
lection mow.

REFRIGERATION

NEW PRINTING

1000 Pages, 408 Pictures— 17 Disgrams in
Colers Makes All Refrigerator Servics Moimle
nance, Repairs Simple & A, B, €,

o mew refrigerntors belng made.  Owners will
pay big for eompeient servies which will be
needied more and more. Get MODERN GAS AND
ELECTRIC REFRIGERATION, the non-technleal
guide to all types of refrigerntors and get your
phare of this new profi. This ook will help

you make money amywhere, Price $85.00.

AIRCRAFT SHEET METAL

The ATRCRAFT SHEET METAL WOHKERS MAN-
&) lide and referenee of Poquiremenis,
apecifications, formmlan, abandands, srmbole, ood
numbers, alloys. tools and tool usage as Tequl

in aircenft shoet metnl work. 1o bs the aothentis,
suthoritative help you need for goosl pay jobs in
post-war alreradEwork. 51 fall page projects, $2.50.

DYKE'S CARBURETORS

The standard guide for & generation. New cdition
COVETS me (RS-, eOMprReRsion, Ignition, car-
Burvbion, fuel pidhp valves, sic, Use this book bo
specialize In this big feld. It is & gold mine of
practical, usable, money-making information, 244
pages, 540 illustrations. S3.00.

AIR NAVIGATION

The Practical Bosk for Post-Whr Flysrs

Alr Mavigation and Meéleoralogy.'" should be in
the hamids of every fiyer and every otler man who
has Been “ielhipg™ e take to the alrn  Simple,
nofsteelniesl, no mathematical problems. Gives all
téchiical Words and térms, maps, charis, the prin-
ex of alr mavigntlon, weathes forecastinge, 'ﬁﬂ

i
w ANd use flving instraments. 9308 pages;
wﬁlm“nllmm 3,00, s

WELDING PRACTICE

430 Pages, 2TT lllus. Practical and Mon-Technical

Mewest and best ool on all tvpes of welding and

hent treatment of melals, erltu'n recrirrizod

specialists In training men for production jobs.

Prﬂnllﬂl!. !IHE HM-T.ch'nlil.}. .I':m-m eweryihing
v n know, Prep o

jou x ' as repare for besl pay joba now,

GOODHEART-WILLCOX CO., Inc

2000 S. Michigan Ave. Daopt. 17 Chicags 18, NI,
SEND WNO MONEY/S

GOODHEART-WILLCOX CO., 2009 5. Michigan Awve., Dept. 17, Chicago 16, L

Bond lwoks cheched. CoD, T will pay postman, plus fow cents charges.  If net satiefsctory
I will retumn books in 5§ days and you will refund money paid.  (Outside U5, or possessions

remit withh order. )

O Dyke's Autp Book......36.00 [0 SheetMetal Layout $3.00 0 Bailey's Handboak.$2.00

O Dyke's Carburetor Book.$3.00 [0 Modern Welding . .$4.08 { Airplane Drawing. .5i.50

O Aireraft Sheot Metal. . .. $2.50 [ Airplane Welding, .53.50 [0 Alr Mavigation. ., .53.00
O Gas & Electric Refrigeration . $5.00 0O Flumbing, Fipe Filting. ... .$3.50

If remittance sceompanles onber woe will poy 0]l postage charpes Under aame rolurn privileges,

i
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Lo ELECTRICITY
12 WEEKS TRAINING

ON REAL MOTORS, GENERATORS,ETC.

Trained Electrical men are needed now. It's not
how young you are, or how old you are. The ques-
tion is, have YOU the training to hold a good war-

time job today—and a good job with a real future,
after the war.

COYNE TRAINING is easy, practical.
Located in Chicago, heart of vast war industries.
Coyne has behind it 45 years of experience in
traming successful men. Mail coupon now!

“I.eam-h¥-llam g” in the Great Coyne Shgﬁ

Get ready for a big future the quick Coyne Way
actual work on full-size electrical equipment, not
by correspondence. Learn house-wiring, motors, power
plants, ewitchboards, auto electricity, ete. Be an “All
Round Eleetrical Man'"—for big opportunities,

Train First—Pay Later

‘ru}' Fa} Tuition=After-Gradu-
an' " plan nnahh.u ol o @et
tralning first, pay for
your tuition in m paymenta
after graduation. 1f you need
rart ~time work to hrlp de=

ray expenses whils hera, 1'11
help you get it

We have facllities for
men with physical dis-
abiliries. 1f you have a
physical disabilicy of any
kind check coupon be-
low for detalls.

Lack ?: E;gﬂ;iﬂn“ INDUSTRIAL
o r
G P e hEII:_rEF ;l'“l'i?r ﬁIE d‘e:
ence. Others have had experi= Mo extri

ence in one or two hranches bot

realize they. need -‘II--mund cost for

training for the better jo valuabla

5o whetheér or not you cILra

had electrical experlence training

you need Coyne tralning. Inthisbig

Get My Free Book! Asid of

Let me seod you my big i.l.l‘l.lB-' mrlunnl.— e | -
wrated book showing fww Eloxt fjlf P f 5

Fﬂ' Eet the tratnlna ml

Electrical ]ob It'a
FR]: +—no obligation—mno
salesman w . Send the

coupon today 1
H. C. LEWIS, Pres.
COYNE “iifis™
Dept. 85 73, Chicago 13, .
- -
H. C. LEWI :
COYNE E.LEI:IMLAL *scroor
5o 5. Faulina St., Dept. B§-71, { ‘hicago 12, 111,
Send me your Free HBook. T FECI
INDUSTRIAL Bl RCTRONICS FRAT R g0y, STRCIAL
cost, aod your “FPay-Tuition-after-Graduation™ oller,
Send Physical Disability detalls,

~ REFRIGERATION

BECOME A prst d
ol AIR CONDITIONING

Mow, not *"next weil,"" ia the tme to gtart raming
for m top-pay job In this vital fisld, A deastho shortage
of trained service sxperts sxists. Muny thonsands
more witl be nesded for blg post-war expsnaben
cnuped by new indastrinl wees. Traln HOW to get

Millions of Older
Units Heed Expert
Sarvice, Blg -

-
:
-
the practical
the-War Expansion 2 your phck of best jobs. We will give you
Will Creats Even 3 treining you need. For  years we trained men snd
PpOTTn *  swomen for the Army and Mary only, in fine-precialen
W s methods must be
* mircraft instrament work, Sa our B
Approved for : right. Common schualleg la all yom nesd., Our unigue
Veterans“G.L" % system makes everythlng sasy to grasp. You cmn
=8= % yruin at homs asd In our big Chicago shepe. Writs
Training % for full facts TODAY, withoat obligation.
H

INDUSTRIAL TRAINING INSTITUTE
2150 Lawrsnce Avancg, pept. P18, Chicago 25, lllincls

“How to Make Money
With Simple Cartoons”’

A book everyone who likes lo draw should have.
It is free; no obligations. Simply address

TOONI ’ CHANGE
e RER, - Pleasant Hill, Ohio

~STATE COLLEGE

B. S. Degree in 27 Months

: Distinguished for toohnieal 2% -year courses in
Eiri] mi?culml"h i'-lw.'I*.ljl-nlvt:lﬂB Imiuﬂﬂﬁ:ﬁ:
[H5|HE|’:R|HQ eronautical Englneering; Husiness M
tration, Mmmn“m‘. and Beeretarin]l Bolence,
EX-SERVICE MEN can complets work here in shoriest possible time. -
Bpeclal Prep. Dep't. Also HEFRFSHFR COTMAES, 36-Week Courses
In Burveyving, Drmafting, Low tfuition. Low llving o0sie. l"ormmliim
student body. 62Zmd year. Enter June, Bept., Jan., March. ' Catalog.

475 College Ave. ﬁNGDLA, INDIANA

MECHANICAL ""ciiseneme

PAYS!
This is the maching age.

d back of every machine—
neers w‘hu dm:n!d it, the 'u'-in.pq.

. far thﬂli" | |ldlrgnn'bbu

ﬁ.ﬂ ‘the Wiy Lo succesd] These Schools, f-ll'nl.l'ul far mltll'lil
n S0 yea b rses

Dept. 97

sk u'r i:uﬂl afl aimur_ any E ﬂln enoehanical I;.ruiuri
Mechan Elg'-ﬂlﬂf Bl » = « Mec i
Drawing . hop Prfnﬂ 'Wﬂg “far Troe =

I.EAR'H MEA'I' CI.I'I'T!HE

cam-!.n 'p'rue-

—In Spare Time

Qot Into the wital meat indostey,
tical Hoems Tralnlng based on 35 yes
instruction  mathods usesd at  Malional’ l

lm‘“-'-‘l
pesident school. Prepares you for '|=|-Eltﬂ! poy s
Meat Cutter, Supervisor, markel mamns mora
HWMVEY [0 your own store.  Go ps rapfil I-'l- {_E'-‘ll'
upnm Hme permits. Diploma. Start NQ to Tl

i— spare hasms into money,  Hend for FREE
¥

:lllnﬂlu today. HMNo oblignibons.
Mational Scheal of Meat Cutting, Imc., Depk

& Gix Your Owsn ————

"AI.ARM CLOCKS

i\l home  eourse. Jlaﬁl- out. - Makes

n'l:nhnfj:l }-o.!»hy—gunﬁu:hie tgo.  Suve monay by

ai FOUF oW rﬂminnsi ot hurla-i- 1% r
hmu I'-r] e now only 81,00, Dwtails FII EE.

'\“ THIEE ll.'l'l'El.H"l" STORE, Genoa 3, Ilincls

U-59, Toledo &, Ohio

Wanderful, new devies, guldes your hand: cormects your writing in a
firiw o) 1< g improvement io three houre. No fallures, Cemplets
euliine FREE. Write ., J. Ozment, Dept. 34, 85t. Louls, Mo,
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SUCCESS
PROGRAM 'i

'I'HE only way you can GUARANTEE vourself a good living, come good
times or bad, is to KNOW MORE than the average job-seeker about
something important in the business world . . . something employers will
pay you well for, or that you can use to set up a prosperous, independent
Business of Your Own. ¢ ® ® Here are listed just a few of the present and
FPost-War OPPORTUNITIES available to you. Here's your chance to
choose the kind of occupation, trade or profession you'd like to master—
here's that all-important practical information yourequire, =ee Just mail
coupon for big FREE 100-page Successa-Catalog showing thousands of
ways to better your condition and IMPROVE and ENRICH YOUR LIFE.

Real Eslale Wa&%&t’&a&ﬁ’

SUCCESS... be a professional man for & Harpy Foture of promeriive borveity;

: for m Happy I‘n:r.u.rL of p I]'\-u:=r|.t3.- FEEII:I!'I.I'.Y.
Fractieal troining on how to run o profitable Beal Estate Bosinesa i ?"md:::::.:;‘ﬁ.' “! uohm L*t._.]?::ﬁﬁ_]gr%:
of your own, [lustrated self-study lessons on farm and subarban F A t-time work ot home. Practical Courso
progerties, downtown ofserat Gain a werking knowledge of 3 H-n'nbLua'r, el self-instroction
MRrtERgen, ]:l:rl:l.n;i'ﬂhnlh:n. tech , Bppraisuls, property managre- d 3 Lrn.l.mnq- in Amerienn nnd 8 "]

ment, commercial leasin nbra gte. Heal estate ja the foun- X
datiah of all wealth] RUSH COUPON BELOW for NEW facts you v elaoks, Bpeclulpestion malarm einz
should know about your futures in real estate, There's no oblipgutien, e i ‘i_ FJH-'J' Napire

Wntehmn H.tn;r is hrl.-|:|c'

-
- or =raft Instrument Work
f ”r HEEHIEERATIBN : : and other pclentifie precizion jobs, Fast-

Brand New Streamlined Course forguick Dol prowing feld . i apportunity  Mail
training. Authoritative step-by-step instrue- mumnbi'or FREE information TUDAY.
tion on servicing household refrigerators 4 « «
how to install, operata, repair,  Easy-to-
follow pi]l],,Lr‘lt.u\(I directions on troubles
a]muimg. arts replacement, testing.

PRACTICAL UP-TO-DATE COURSE
ze unita, lockera, How to pick locks, de-code, make muater-keys,
5 sonditioning aystems, X ropair, install porvice, ete, New, self-instroe=
A_n:u_r_1'1g'lav.r prizal Fresdetails, ses sovupon, tion lessons for every isrl.nrh T, hul:ne-ub\. TVEr oy
enrpenter, mechanle, Sarvies st atfonoparator, @
fix-it ahop, hardware dealer, oF gunsmith, =
53 Easy lllgs:t{ra‘t.a:i Lessons
Batmiaction guaranteed or
Lat this Practical, Low-Priced coarse got you 4 o o !

: started in the nuto re air trade, Good mechon- money b rite now — no obligation!
i jon rmnkea big mo KO and h n proaf fiu-
_-..,-5 tyrel Self-traini R  Bhow you exsctly what
todo nnd Lo to do st It tenches servicing
F on all makes ofears . adjustments, tune: J i g /SELF-INSTRUCTION COURSE teachesyon
\\ lq_ ups, ete, Glearly written and illustrated "r " [ the Eml‘i:nl side of radio, . . adjestment, operation,

-

by expert engineors. Batisfoetion oro re

fand. Mail coupon now for FREE detalls, le-ahooting. No provious knowledge necessary.

I_am:u elear {llostrations, disgrame, charts, ete,
Inlumlln% Steady Work! St up o radia re-

~ Heedlolisrg : pair shop of your own—or prepara for booming
! " indostrial electronies. This gseful, howstosdos=
ES]'I mn"s r | ; % it eonrse hrings woo all th ndnmentals fn-

‘-,ril.u]i:l:lj: I:n.'I.LtI'."'rI‘.I.I.tii.'.'l..ﬂ""\ =g Liomne, pro=

There's o grent future ifz tha building ; F 4 ; % blemz, anawers. Seeletl ate, tnulm
trades Tor trained mon, Up-to-dateles- . | L bolow will bring you n]l‘rnfn-:nuum;

Hnﬂnlh\wtﬂphmr barild, remodel houses, d . '-mllwm-.l: Mzl it intodey. No oblipation.
instroctions ; stairb n;.r.stm*'lsqu:.m

For fall i ormation PREE. Use conpon. NS o @l sl Lo INVENT #oeor o INVENT
.o 7 MECHANICAL DRAWING, DESIGHNING, BLUE-
MAII.IIH[IHI BUSIHESS

PRINT READING — Practical course for the wide-
YOUR BIG OPPORTUNITY!

awoke practical men. IDEAR. . . how to get them,
--11."RHI|'| coures on proved, tested, ap-to- date,

develop them, protect them and promete them!
Expert information on how to turn yoor imagina-
proi talle methods, Amazing treasure -houso
of best mndl order plans and prae-

tion into money, Plos illostrated self- study lespons

on basie 'D"IL‘\T|1I.I.I"|1IH'|I overnerts andd |in.1|rf-' Mail
e coaopon below for FREE details, No ub]u._..muﬂ

ticen, How to stort yoor mail order

budihead on m imoall one-mon feabe

how to ke t growlng maore ||.n|j

.--- O .
- I 100-page hook il thi I
mare pEalit I‘.l!l."!nl.ln_ b e r_lrluhtl:l . FREE Iﬂo page nu el ma’ t ,3 nuw
P L J“EE;n’EE‘JgL”r';I & g MELSON CO., DEPT. 8G02, 321 5. WABASH AVE., CHICAGO 4, ILL.
s : g Fleaze nond me—Fres, withoot obligation—illostrated Suecess-Cotolog contiinin
1 information about the subject (subjocts) 1 ve checked below, Mo dalemun will enil,

I
]
"
3 Witeh and Clock Ropairin [.-tn:kﬁl"l[th” .
{ : —lll"r‘llcﬂtul Hadio *-r'ﬂnm:u.g 2 _'! Renl Estnte i :
S | Mail Order Business, | Curpentry. ]r'\.: st m:n-q ’
INSURE YOUR FUTURE — Mail This [:-ol.rpnn Nu!" ¥ on ]
O this conpon check the subjeete that interest NAME

Dur world - famous cop: np]lr(d Buecess - l_.um_-_'.g ‘win N L
ng eamplete details, F .00 oost, noobligetion, W .00 §
NELSON C 321 SOUTH WABASH AVENUE - -

= Dept. BGO2, CHICAGD 4, ILL. s, o R BOME._.. _ BTATE. ____ ________

s e e E i T LR 0 1 d i 1 1 B F 3 0 0 0 & &8 0 3 1 899 7 3 3 &8 F 0 49 ||
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“P’ll show YOU

how to make yourself

COMMANDO - TOUGH

. . . in double-
quick time

says Jeorge 9. Jowetl
WORLD'S GREATEST BODY BUILDER

Let me prove to YOU that you can put inches of dynamic muscles
on your armal Add inches to your chest] Broaden your shoulders
nnd power-pack the rest of your body, I can do for you what I've
done for thoossnds the world over, including many officers and
men now in the U. 8. ond British Armed Foroes!

GIVE ME 10 MINUTES A DAY!
I’ll Show You My Secrets Of Body Building

I'll help you learn the “Progresslve Power Method" through which T
rebailt myself from & physical wreck o the holder of morr strength
recands than any other lving athlete or teacher! No matter how skinny
or flabby you nre; you can learn my methads right in your own ham,
Through my proved secrets I show you how 0 develop your power,
inside and out, until YOU are fully =atisfied that Fou are the man you
want to e, “The Jewoll Syatem™ pays . F. Kolly, Phyelcal Dicector,
Atlantic City, *'ls the greatest in the world]"™

SEND NOW FOR JOWETT'S PHOTO BOOK OF
FAMOUS STRONG MEN and FOLIO of INSIDE SECRETS

Jowett's widely kmown Pholo Book of Strong Men has gulded thos
mands of wonklings to muscular power. Packed with photos of miracle
men of might and muscle who started probably weaker and smallor
than you are. Contsins the story of Jowett, the thrilling adventare in
the achlevement of Power that has inspired thousands like you. This
emaeing book will be sent to you FREE] Alse Jewekt's Follo of World
Famous Secreis—iclls you howto gain strength -

@nd how 16 use your strength to ostonish your
friends sl win success, Hoth FREE for lim-
it tlme while they last. So Resh Coupon,
before It is too Latc!

JOWETT INGTITUTE OF PHYSICAL CULTURE
230 Fifth Ave., Dept. BEE-B, New York 1, M. Y.

JOWETT'S PHOTO BOOK OF BU,-H l
FAMOUS STRONG MEN AND EE '
FOLIO OF IMSIDE SECRETS

Jowett Institute of Physical Culture

230 Fifth Ave.; Dept. BEE-0, New York 1, N, Y.

George F. Jowett:—Your offer sounds good to me. Rush me your

Photo Book of Strong Men and Inside Secrets, both FREE.

AR s 50a o 8m b o im0 B .

(Fleaso Print Plainly. Incledo Zoas No.) Aw
ADDRESS. . % . .- . - -
A

Ger InTo PLASTICS

Start
Your Own

BE YOUR OWN EBOS55
Small Capital = Werk at Home

Cet into mew Plastles business.
Start in your own home. Small
Capitnl needed. As you increase
vour knowledge and skill, you can
grow with this Big Industry. This
opportunity s yours today « « « B0
et :mnes now in what may mean
n Big paying Plastica business of
yOUuF Own — OF prepare Il.'.il_ past=
war Plastics employment, This New
educatiopal plan  Eglves you the
sound fundamental knowledge plus
the practleal troining you need to
be 8 success in Plazties. Tho ace
tual practicnl work consists of
working with many different types
of Plastics materials — teaching
you in your own home; fabrication,
shaping, forming, finishing, cement-
ing methods, mold making, cnsting.
compounding, 'd..s'elnz, elo. For fwll
Information se this ad with your
name and addross Im an envelope or

Beptan” * P e
PLASTICS TECH Cicveiands. “Oiic
Learne RADI0 Easter. Faster

“THE MYSTERY OF RADIO™
simplifies training procedure, by oul-
lining T-R-F and superheferodyna prin-
ciples. EXPLAINS the net work of elr-
cuits (One at a time) of an AC-DC
five tube superheterodyne system.

ORDER this practical training aid, \H'TH'!"
out risk, [f not fully satisfied, retu
within 3 days for refund. Only $1. P.P.
Send M.O., Bill or Check.

CASTING

"icture Theatre Puslness offers blg
fes for traimesl men, Got Into a faseinating

th & peace time future, Train at home in
spare time. Froe catzlog. Estoblished 17 years.

| THEATRE INSTITUTE, fomima
I"15-|- in o ] r.-§- a, [ ; -|] T

s toshay, MORTON MANUFACTURING COMPANY.

3531 Morth Leamington Avenue, Chicags dd, Ilineis

iy and oasily t
o s THERES '
el MONEY
3 N H
yen HOW ta CRI_RH.T'E CRIGINAL s z s;

Elmira,

and INVENTIONS . ...
WANTED . ..

nsiitds buyern
This

Eiﬁ%ﬂ%ﬁlﬂ t'm g may BEL Lourss coniaing
76 hessons l.n: mw;ﬁlut s Adl joc ijn!r...-.-.-.-. B
Bend nawd and addreie faor free deiadla,

RAYE BURNS SCHOOL, Dept. M, Box 3583, CLEVELAND, OHIO

ANALYZE HANDWRITING

Quulify for Certified Grapbo-Analyst Degree,
Eum up to 2100 weekly, up to §1 hourly
gpare time, §n new unctowded profesalon

.« o Graduates in employment and oredit
flelds, police deporiments. courts, and in
private practice as Personal Problem and
Vacational Counselors. 5,000 word test lesson
and ilusteated GRAPHO-AMALYST Free

ADDRESS A.1.G.A., INC., REIN JOPLIN, MO.

POPULAR MECHANICS



WHICH OF THESE Ssoizanizis
INTERESTS 2w MOST?

® Today, choose the job you want—and prepare for it. Or if you are already
engaged in the work you like best, start tralning now for quicker promotion.
Acquire the knowledge that will help you to get ahead faster, make more money
-and have greater securlty.

American School, founded in 1897 as an educational institution not for projit, can
help you to reach your goal

il feadions selinrdll CHECK, CLIP AND MAIL COUPON NOW

vears. Check the coupon at
right, add your name and ad-
dress and mall it at once. The
school will send you detalls on
itg training plan and outline

ﬁﬂfﬁlﬂlﬂﬁzﬂlﬂﬂl}hﬂwh GBa5, Drexel at Bith, Chicago 37, 1.
iRl & nion, asa send FREE and tpuld, bullet d detalls
of the Subjects checked. gt s i

O PLASTICS ENG'R Accounting and D 1

O Refrigeration M C.P.A. ¢ & !::frzel:f::dd“[?-;::g:
O Architecture 0 Bookkecping 0 Radio

of study prepared by special- I ppractical Flunbing [ Dicsel Enginecring 5 AlL Confianing
ists, There is no charge, no L Ascomotlv OSurvesing & Tope- = O Mechanion! Eng.
obligation, so send the coupon [ Aviation Drafitng [ Steet Mecal Patetrn B Tool Moiagement

O Aviation Draftin O Better Foremanship
O Buslness Mignment. [] Elecirical Engla'ring [ Machine Shop
O Rallway Tralnlag O Electronics, Industr. Operations

ﬂMERICﬂN SCHDDL F L T TR IC RN SRR s 1" 12 " 1. |, . DUERRNIR

immediately.

MEEFERE. ot i anare e e e e e it o, e
Dept. GB45, Drexel at S&th Street, Chicago 37 .I EHNH‘SMH ................ ML ........
GATEWAY BOOKS

Become a ES-TATE

HELP YOU a.hé"
REAL Specialist 'M "

BIE OPPORTUNITIES! [J.5. Hoosing Administration Survey eeveals 12,600,000
hoemes needed.  Vast populacion shifes, govt. loans to veterans, widespread
urge to ""buy something ceal,™ higher incomes—mesn rremendouns real estare

cxpansion. Prepare MOW to cash In on big profis. Learn in spare cime 2t Hobbies are fun and worth extra money ! Gateway

heme. No need to quir present job. Stare "on the side”—then build up full best sellers on every trade and craft give authori-

time business as yoar own boss; pleasant ourside work, your own working howrs. tative information . . . help make you n skilled crafts
Write for FREE BOOK man! Check your numbers, elip and mail coupon, but

Our practical home-study course prepases you for this money-making, gend no money! Pay postman |

hig fu::.:e business. Mo previows expericnce teeded. Free book describes

cowrse—tells how you can quickly learn to make excellent income. Weite 1. Carpon Craft Problema, B. Practieal Electricity and

NOW for FREE BOOK. No cost; po obligarion; no salesman will call. g?f.::?ﬁ“knrﬁgrfrmfnmgf‘"?ﬁ{ House Wiring, Ewcellent for

SCHOOL OF REAL ESTATE TRAINING, lac., Depe. 117, 126 Pediond pentry craft in detail.  S3.00 DOME Pepalr werk, 200 paged

with 227 illestrations. $1.50
1., Sramboed, Conn. 2. Modern Homooraft, 240

paivs of ideds for moderm fur. 6. Machine Shap Proctics, 408
niture and how to make L pages and (llestrations  eovers
:?“:(ﬂ'"‘ drawings. Fully i11U8:  jup 51 phases of moekling shop
i $3.00  neratiane. 23,00
ome i £ AFF
of i ot £ BT

——— 3. Refrigeration Service Marn-
" FREE wal, 204 pages on domestic, 7. Cyelepedia of Palnting and

- commercial refrigeration 1y Decorating. Methods, materisl
The Arf of Wriling homes, markets, soda fountaink  for hame, workshop. Covers all
Sal ol Shories milk depots. $2.00  qypes, 2RR illustrations, $3.00
afable
—y—

You, Loo,
1o write
riicles, BETIHLE, E

Write todny.

ALMER IMSTITUTE OF AUTHORSHIP

4. Plumbin Inatallation and bao £ Ty
Repair, 200 pages on how to B. Free i gt Fq t!'ud-r:
r..t-..-”r lea faucets, elogwed 00d craft of money making
Lol

-Fl'

Iwta, obrulie, traps, sowers, books , . . sk for it . . . abegs
52,00 Jutely FREE.
6362 Hollywood Bivd., Hellywood 28, Cal,, Dept. €¥75 'l — -
The Gateway Book Ca. S D - T T
Dept. PM-F, 33 Horth State, s | & | T |FREE
Chicago 2, 1. -

No C.0.D."s ouishde of U & A, Please séfd baaks T checked,
1 will pay postman.  Any book not savsloetory con be retwrsed
in O days and you will rofund my money.

of 5 | AR ek SR Fonw. ... T T T e

aikF Ak Likrl
illicothe, Ma,

.:?”.” ynu”a'u-u.' i in Popular Mechanical
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MOTOR HISTORY
OF AMERICA

D Luixe tl.ﬂl.h I:I.uum.'ﬁ '54 fela]

I“ﬂWEH and SPEED

o pREeRl 200 1llusirs-
World's -rr|rnt fa Oul

Eoscrihed.
Postoaid
Motoreycling Manual
140 pages, 120 illustrations, Cavers

The !la.dnrrl Steam Car

180 pages, 120 (llustrations. evory phose of motorcyecls 'l"?ll-"l!lﬂ-
Interesting, practieal m.r.-uﬂ% wnd Tainen e, mlﬂ'ﬂ‘ Ui [4]+]

and authentic,. Postpaid

Motor Eﬂ'lnlu-nh 1 and 2

250 early cars shown, You'll ehuckle
with glee ns you review this parade of

Meam  aulomobiles, Compl

information, sarly and latest
makes, models, both U, and
for Bollers, enpines, borm-

tra demerinod, Hlustinted, Artl

cles by Stanleys, early steam  early gos, steam aod clectric cam an
ads. How to drive ond core for muwrr;rl'ou Historlcal, edwcationa
?tmmt tumnl:i]t Unusual, in= ;mumf? ..l. r...'; AXYE 'I"‘IMB Mn
orF mative nEne .d!tll:-rl 1 and 2, eac ﬁ
....... FE*W‘ different, Postpald, $

Dmlﬂ ‘Cloth Bound £3.00 Ba Lise Cloth lnund 52,50 sach.
CLYMER MOTORS, 2125 W. Pico, Los Angeles 6, Calif.
MAIL THE COUPON NOW
Clymer Motors, Dept. PM, 2128 W. Pice, Los Angeles &, Calif.
Send following order, OT enclase 8...

O Dime enclosed for America's most complete Motor Book Catalog.

Al ress

HUNTING and FISHING

iz a monthly magazine crammed
full of hunting, fishing, camping,
dog and beating stories and pice
tures, invaluable information about
guns, fishing tackle, game law
changes, best places to fish and
bunt—eountless idess that will
- add more fun to your days afield.
Special Trial Offer
Send 25c in stamps or coin and
we will send you Hunting & Fishe-
ing for six months.

HUNTING & FISHIHG
MAGATLIN

HUNTEIING
“FISHING |

P_,_I_dg., Boston, me:hmuﬁ:

EASILY-““ EXPERTLY
PAINTED«~~LETTER PATTERNS
MANY SZES & STy 0\ JOHN F, RAHN

ITE FOR FOLDER Y % 132031 . Centel Ave.
CHICAGD 51, ILL.

SIGN

AN D

SHOWCARDS

- [0 8end COD (Check which) ll

L -. < —
Bﬂs‘nﬁs YOU CAN MAKE
MORE MONEY from POUL-
TRY. Proper management means profita
ANY season, for life. Get latest solen-
tife methods that avold losses and mia-
takea, Our famous system of Homae
Btudy Training haa helped thousands to
puccess, HExtra profite from the start.
FREE Catalog; describes courses, meth-
ods, service. Write today to Dept. 50-2.

MATIONAL POULTRY [NSTITUTE, Adams Center, N. ¥,

homa in
spare time.
Earn axira
whilalearn-

CASH IN on Blg Cartocn Aarked
TOONIETE OQUICKLY with our NEW,
METHOD., XNo experlence nECEERATY. P
succeaaiul cartoonlsta lrll, 2 H5 post |:l.1|ll

FACTION G TARANTEED, P fa 1
PLATE and Interestlng lliersiure FRE |".

I5TS BUREAU
KIJIIJ'NAL ARTISTS A o e

PLASTIGS !

Flastica can be the nexh great industry 1 £ @ expanding ns
l-rll'ﬂ.r and lnrnl;r na the aitomotive, radio and avistion
usinesses, 6 It t§ an important industry and s grow-

ihl- ane, With 1. C, B. training, you can take sdvantage of
muw opportunitiss in Plastics todny. At the samae time,

ars for the vast possibilities of tomorrow. Write for
klet containing full information! Do it rght nowl

Ilmnﬂuui Cormespondance Schoals, Bax 5545-K, Sor

RVS B: Porutar«#MAGIC|

Entertain For Fun Or Profitl

Make magie your heblby. Rush 25 for copyt ﬂf
Tri

BECOME CAR-
¥ ¥

Dent. A-3,

YOU caAN ADVANCE IN

=102 Magbe cka' This amazing book tells
cw to do ensy tricks with coins, cards, elga=
rettos, witohes, mind-reading, ete. FREE—with

your arder, our catabog of low-priced professional
magical Apparaius,

D.ROBBINS ECO., DI#FH'I.HEM?E‘H"-H

'HOW TO GET A BIG PAY JOB m
Roal.

T e el I'1I.H T |I1 l:"FlI'l'lll"| D“‘TI
Wl 113

orOKErREE, o
make fart

Ty, | MODERN Eu AL
I..:lnu Hanlu. Dept. B-7, 100 East
L n-:u.rl

;. FRACTIC
Ell agro 11,

| I[MeRipmaOr L

fo B13% a

ine. and tool aes
todny for facia om

TECHMOLOGY,

Muachlane or

Box 356, Gresaville, Ohia

Electrical Trumlng ui Bliss

NOW OPEN TO VETERANS AND CIVILIANS AFTER 3 YEARS OF WAR TRAINING

sive laboratory

cuit tracing:
industrial e

ing meets

B

Intensive 8 months residence course in i'un-
damentals of fdustrial electrical en
ing, including radio and electronics.

practice in electrical
surements; testing power equipment; dr-
wiring techniques; radio and
cctronics; use of machine tools;
M oLor mnstmctmn draftmg.
industry's requirements for e:ngi.-

ELECTRICAL SCHOOL

A TECHNICAL INSTITUTE

neering aides, laboratory assistants;
ating, pradu;tim and maintenance
cians; customers’ engineers; draftsmen,
Graduates hold rﬁpouﬂhie technical and
executive  positions  in  communications,
power and munul’antunng. Modern buildings,
dormitories, dinin '|'| campus., Moderats
cost.  53rd year 13 9. C:.t:dca

117 Takoma Ave., W

i-
.ﬂe-.n-
mea~

Basic train-

POPULAR MECHANICS



FREMCH, GERMAMN or ITALIAN
The way you [cnrned English . , ., by

listening to it ken, in your home!
LANGUAGE ONE record  course

makes any language a8 easy as learning
@ tune on your phonograph.

FREE 7-DAY TRIAL!
For Booklet write LANGUAGE PHCINE
Dept. 34, 354 Fourth Avenue, N, Y. 1

WELD ERS ‘JETEHIHS—I:k about G. L Triinlng

day or start your owh buisi.

moup to BI3 2
Hs. Learn “c:h:uu.t: ly actunl shop work,
- hl:lllrht A Imdluj[ T r_||'

15 hu:nhllxut‘d 1E0E,
thoors of shops, 0 Eradun
for “Welding Facts."' e

tes, Write
GREER SHOP TRAINING, Dept. 375, 2017 5. Wabash Ave., Chicago

Woodworkers — Machinizts — Artists — Painters —
Hobbyists . - . TIPS ON HOW TO GET AHEAD

'I'HE HI.TF_H{H IDL'H{ GIZI Diept. F"[:]|

A2 M. Siate Fi, thu:iuni LI

M PHOTOERAPIY it ormee

Prepara in spars tims. Practicsl

P e Cye B s Jo
American Schoal of thll:r-h 1315 5. Wickigan Ave., Depl. 1358, I:H:lu 5,10,

STAMMER?

This new 128-page book, “'Btammering, Tts Cause
and Correction.’ describies thie Bogue Unit Aletliod
for sclentific correctlon of stammering |:|:|1.-|! siut=
tering—successful for 44 years. Ben]. N. Bogue,
Dept. 1826, Circle Tower; Indimnapslis 4, Ind.

REFRIGERATION

Ropair and adjust all refrigemtors. Now manual tells how, Charts nnd
pletures to holp you. Price only $1.00, postpaid. Money back gunrs
antee. Suprome Publications, # 5. Kedzle Avie, Chicaga 12, Tilinois,

ARTISTS MAKE MONEY

Find out your ability, Send name, age, cccupation and

R e
A . (Formerly eril  Behools)
7135 Art instruction Bullding, Minneapolls, Minnesota

SE].L COUNTER CARD PRODUCTS

1nn. tl‘-“ﬂ l%tludu L}:EI:E;;I:LE
“::I;:Je::rqn.lliy mﬁ.;’ uv.l;':l:
Werkd's Prodmels Ca., Depl. 10- K, Spancer, lnd.

Inventions Wanted

Patented or Unpatented

Inventions can now be safely sold without patent-
ing expense. If wou have n practical, useful idea
for sale, either unpatented or patented, write

Chartered Institute of American Inventors
Dept. 4, 631 Pa. Ave., N. W. Washington, D. C.

JULY, 1945

DRRFTSMEN’
- NEEDED

PREPARE NOW fora
BETTER JOB
AND GREATER

OPPORTUNITIES

g I you ace ambltlous to hold
i B better fol, maoke more money mincd
have greater opportunities to get abesd,

start mow to become o draftsman, Or If you are now
omployed In routlneg drafiing work and want o better job—
8 i real draftsman, on more Important work, ot bgger pay,
atart now to gqualily for that job.

Learn at Home in Spare Time

Ameriran Seloo] has helped thousands to reach higher goals,
and ean help pou, Owr practical, up-to~late tralning plan can
provide the know-how that fita men for responsible jobs and
opens opportanities, Begin draftaman tralnine now, Cheek, fill
fo nod mall the coupon below [or FRER Information—iodag.

AMERICAN SCHOOL, Depl. DDB4S, Drazal Ave. ol 58th 5L, Chicage 37, L

Centlemen: Send me FREE Information coverlng speclal
training in subjects checked below. No obligntion on fny part.
o Dr:ﬂ'lnﬂ and Design |:.| Elmrlcﬂ Eullnﬂrlni

for Men and Women wael Englneering
O Cost Aceounting for MIg. D Hig‘n School Course
O Architectureand Building [ Plastics
O Auromotive Engineering [0 Mechanical Engineering
O Business Management 01 Aviation 0O Radio
O Railway Tralning 0 Shipbuilding

Name, ...

i B R A o e S

Address. . ..

ELECTRICITY ﬂ

® AUDELS HANDY BOOK OF ELECTRICITY

Far Eng;lrl.mra., EBlectricians, Students and all ineer.
Hg‘;;n\' eated in E]n:c[ru_n]. A quick, ﬂmphﬁ:rl, ready
i el FTuCtIon
W el o iy e
- [ un.dtmnnd A peliable aue
| thovicy and a handy helper
that answers your questions,
@ INSIDE TRADE
INFORMATION ON

The Rules and Laws of Electrice
ity~Waintenance of Machinery-
A.C. and D. C. Motors~Ammar
ture Winding mnd Lr==W"ir=
ing Diagrama ~House Lighting =
Poarer Wiring ~Cable Splicing~
MctnlnﬂnmnuaTnmfmm
levators » Electric Cranes =
'Rm.l.!.ra} s~Bells ~Sign Flashers~

Telephone~Ignition~Radio Prine
ciples = Refri tlm-'A:r Cone
ditioning-Oil Burners=Air Come
s~ Welding, and many
Mo A m:;xu 5
ol i
1340 PAGES T:\ tlliﬂﬁls?agacgfur reelf, simply
2600 JILLYS.  Gllin and mail the COUPOM belovar.
0 ImEEEEEE
T A L R e N e
Lricity® ' far icnml‘.'nl.ﬂun BR 1w
jou,§L.in 7 days, then $1 montlly um i e
i - AdAress
READ FOR § o>
PROFIT! I Refer FM
3TA



|INVENTUBS
Do Yot Delay.

Have you cver been startled by secing a sue-
cessful article on the market, and exclaimed—
“Why, I invented THAT 5 years ago—I didn’t
think it valuable enoungh to Patent!™

The Patent Laws were intended for the Pro-
tection of the Inventor, and the Inventor who
slumbers on his Rights may wake up to find
someone else reaping the reward that could
have been his.

Write NOW for Information and Record of
Invention form FREE., RANDOLPH &
BEAVERS, Registered Patent Attorneys, Co-
lumbian Bldg., Washington, I, C.

PERSONALIZED SERVICE — REGISTERED PATEMT ATTORNEYS

RANDOLPH & BEAVERS
11-D Columblan Bldg., Washington, D. €.

memdd me full F!J'tl.{'u!il‘ﬂ on Patents, fees, etc.,

Flen and
“RFCII}.IED of INVENTION" form— FRELE.

NMMB o s s s s sarerabssmsannassbntagestassbasnisnis .
BIM##l sssvvesssnsnanssmnamsinannsasnnansanssnnananmn
CIty s cnvnsnrnmsnnsrnrarrrssnanna BBk, . ccsrsnanaaas

INVESTIGATE the big
opportunities in these ropidly grow-

ing fields. .. Diessl, Electricity, Reftig-

eration, Air Conditioning and Rodie.

Under the G. I. Bill of Rights you are en-

titled fo this troining free, plus sustenance while
attending school. For complete informafion. .. write

"lm scnwls 1651 5 GRAMD

ST.LOUIS 4, M0.
Alw-.yl. w'r't'lvu FOUr nameé .nd full l&ﬂruln v:l.ﬂlr]r ﬂﬂi
answeriag advertisements.

ATENTS

AND TRADE MARKS
C.A.SNOW & CO.

Registered Potent Attorneys Since 878
Write for Free Book and “Cerlificalion of lnvestion” Tarm

427 SHOW BUILDING, WASHINGTON 1, D. C.

(i

é

—
S
e

York — Bond Bidg., DeoL. 75-A, Washingion, D. C.

TENTS Protect Your Idea: &y

gecuring FREE my “PROOF

OF INVENTION" tald!r Exceptional Personal
Service. Excellent References, Established 1906,
E. E. VROOMAN, 871 Woodward Bidg.,, WASH,, D. ©.
SHORT CUT

mmnm-urL Lenrn

CODE SPEED ::.%"

Radio Operstor, Thousands of men needed, Iulcnﬂlr interesting
work—good pay., Learn AL bome oF wherever you are, quilckly, easily
with the famous Candler Specd System. Book of partl Free,
CAMNDLER SYSTEM £0., Deph. 5-H, Box 538, Benverl, Colo., U, S. A,

Open Your Own Eleetrie
Appliance Repair Shop

Be your own bosal Thousands of electric appliances need
#érvice and repairs constantly. Every neighborhood a
fertile field. Our complete [llustrated eourse trains you at
home in appliance repair, house wiring, motor repairs, ete,
Sond for FREE BOOKLET.

PACIFIC TRAINING SCHOOL

f?ﬂ}_!l'u't Ploo Dept. AP-T Loa Amgeles 8, Sallr,

TECHNICAL DRAFTING
and TOOL ENGINEERING

Techaical Drawing,Productionlllustration,Machine Sketehing,
Shop Mathematics, Machine Design, and Shop Practics. .. Tool
Moking and Decign, Dies, Machine Shop, Lathes, Blue Prints, ete.
Special C.1. Counsalor * Davs, ﬁ'uunlﬂ.‘,
and Part Time ® Men and Womon.,

ALLIED E{:HUHL OF MECHANICAL TRADES &775,.% s, ™!
—_—0u

igan

chlmr_ul 8B, lirols

r Ohen Modern Seven Story Bullding'™)
A SIMPLIFIED ART ANATOMY OF THE HUMAN FIGURE
ONLY 51 POSTRAID

biv Chorles Carlson. O of the
i informe I amd pros

The book Uiey re talking aboull
for b« wien

F I x TYPEWH‘ITEHS

Hamy I|'.-|:....- [ ..nu---
Ewarnped. [lsalil oF Age pa b

WEDER l'I"'I'F'E'I"l.'Fl'ITEIi‘ M[r-i'l \hll:i SCHOOL

Dex 369, Gsborn,. Ohia

MAYBE YOU RE NURSING” A _#/:lliore Dollar o —

What is it— that invention you've
been working on....a useful device?
A new process? A gadget? Whatever
it is, you naturally are eager to
perfect it and put it on the market.

This may be your opportunity of a life-
time, because we are looking for new items
to produce — and your idea may be the
very thing we can use. Get in touch with
us AT ONCE. You'll be fully protected.

OSCAR F. CARLSON COMPANY

2600 W.

IRVING PARK ROAD

. CHICAGO 18, ILLINOIS

Manvfacturers of Standard Equipment for Army and Navy Aircraft

38A
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MAKE MONEY CASTING noi%e

FREE FACTS SENT

Make hundreds
of FPlaster Casta, quick, easy.
Sall output to stores, novelty shops, eio. Enors
mous profits. Mo experlence. Very little eapi-
tal meeded. Start in basement, garage or works
shop. Complete, gimple instruotions ANFONn gan
follow: Btart now while merchaots are begging
for merchandise 1o gell. Ruosh,

PLASTIC ARTS STUDIDS, m.R.5, Dept27, Munche, lnd

CHEMISTRY:erumere

".l."h.!n‘s J.'u:- Ilrnlt o l.hl thmhl:’u ¢ha11-|:f.'s for advancement:
rERmCce. Jﬂll‘!hlillu devalop
fnia’ a1||:|l. nm'r ind.ult.rllrl. Elt.u.bl.llhnd ndustries ruly ofL
Isborstories, I1.C.5. teaining . |1 . thorough
opens this great fiold tn nstrsction rmi_:ltm
Iﬁwlllw wrltton by ru,::;-d: qh'mlﬂl nhg—hmﬂ.. annsul
L] mmuum:luu: those big experts sre EAS
TAMND. Our hil.:nu have expinined all tcﬂ'l.rl.l.cll
alearly, dun]r person of ordinary intelligenca
malke rup1 p'm gress. You have ambition, Wae
Band now for froe Dooklet]

Internatlisnal :muuum Sehoals, Bax S545- -K, Strantan 9, Pa.

UNDER ARREST!

Help Bring Crooks to Justlce Through Sclentific

CRIME DETECTION!

T havre taughs fhmua:.-q- thin sxcliing, profitablae, f»ﬂi“" pro-
T Lt = toar fn your ewn homs. BLper
rinting, Firearms Ideu.JI:ulInn_ Folioa F"llulul'-!ﬁﬁ 3 hH‘rM Bave
fen Aleibods thormugkly, gquickly. st smell cost of all Amnars
mn Burmmos of [démti cation emplor [ A, 5. stisdesia of praduasies,
su ean prepare yeu for this Imm-tl.ml work, durizg spare tims.
Weile today, stating age. tor “Blue Book of Crime"

I'HﬂIE DF APPLIED SCIENGE, 1820 Sumayside Ave., Depl, 135-B, Chizapn, ILL.

H!

is tho amazing book b;lraJ‘ . th-l-l Bo, H, an

dandraf®. balds Lhlaning an hadr. Mach os-
Ble In II-lI ki Soate fl' r.m e, ll-* 14
sm, Debiunkes hair fads,—

AI CAN BE SAVED
“GIVE YOUR HAIR A CHANCE"

: 04
—Hnwnl .|1-‘ Falil,

A Esiniriar. Book of 3
E“’ur.:'.'-.ufi -.,'{.?n.-‘:-. B etariad Beyiess. Pracs || 0 Homn flais
tonl, —Selensa Neua Leifer, Bond only §2.00 today for A Bouce

nl thll .lﬂhﬂh“t lﬂ.’iltl.“:llﬂl'l. on how to

ﬂ
IJ'DMFIIIM 3 t refundif ot bl oMM W KINGLG B

BRKDNER P Pu‘aumu £, mﬂ 933} um. 30, Cambridge lz.ﬁm.-

Do vyou want

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

(Fuchas dccounting, Architeciures, Nuriing, '
Teaching, Social Work, Osteopafhy, Hea Culiures,
Cptometry, Embalming, cnwpm o, Af el

.. 0r get an Office Position?

Tﬂ' %ﬂ anywhers, ¥ou practically MTUBT ﬂnl.ﬁh High Behool
You can complete our simplifled High Sehool Course

ll1 SPARE time ut home, as FAST as your o and abilities
permtl. Eguivalent to resident school work—prepares you for
college, pre-professionnl exsminations, 1:-|.1:afJI !nm:str:.l
Btandard texts furnished. Diplema,. Credit for H aubjects
alrendy completed. Single srbjeeta if dealred. Low tu.iuun Ay
terms. Amerlcan School, Chicago, est. 1807—endorsed by edung-
tors. Floish your high sehool edicstion XOW, Write TODAY |

RHigh School Course

Finish in 2 Years

B American Scheol, Dept. HB4E, Drexel Ave. at G8th St., Chicago 37, [IL

Gentlemen: Bend me FREE informatlon covering apoc'iul train-
B ing in subjects checked balow. No obligntion on my part

i O High School Course 0 Mesel E:u.l.lneerln
H E n&}:;tmt . untlr:;ndl'or MtF O Drf::tﬁni ar;;t Design
erfure a | r IEvem WOy
B O Auvtomotive Engineering " O Plastics
§ O Buosiness Management O Private Smmar;;
O Electrical Engineerin Mechanical Engloneerin
1 B (m] [
m| ec., and GGas Refrigeration Aviation
El G m| O
1 5 air Conditioning ulesmunshin
i 8
]
|
1
1

O Rallway Training hipbuilding

Come to 30

COYNE

for a great
futurein

ELECTRONICS

“I.eam-l:y Doing” on Real Radio Apparatus!

a t Pe time fu-
ppighy Akt e e
leﬂmnlunnw. yoe "LEARN
Y DOING™ training covers latest
developments in this ficld, Prepare
quickly, easily, Fascinll ng well paid
n malntena y installa=
tlnn and servicing Elec~
tronlc equipment.
TELEVISION

If you have an all-around Radio-
Electronic training, there are

at opportunities for you.
remend ion in Radilo-
i nl'.'ﬂ.l! EXpana Ml‘ld'\lti-

tion and Tﬂevlnlun pmd.ktl:d after
z.hc war—a world of new opportun-

ties, Get ready for 8 Peace time
future and o b NOW with
practical Coyae

Many Branches If You
Have All-around Training

Why be satisfied with n TRIToW, Do-

E‘ttlt{ehllne ’;h |.n. a

rtumities

sty for “’_“Qé*#nwm a

i ==

"r‘u".’éé'ah“‘w* ‘é‘r‘.?;'a the bl oba
for trained Radio-Electronics

I’LL FINANCE
YOUR TRAINING!

£ k ﬁ nﬂl
F&f hﬂéﬂm Euu:u t.ull!l:lu Iﬁ
EASY MONTHLY PAYMENTS

E‘ nnTlNr.} GBPJLYS AFTER

al hel ol [t h-EE
D ¥ | 5
m-: t,?:rnhe:l_p !?:Lug:-

while training i! gnu meed i,

and glve you Lifetima
¥oe gradua

SEND FOR FREE BOOK

FlﬂJ illuatrated with big pictures of

opa—iacta nbuu t ynu r futare.

.-:il coupon tow. Mo ob tn:u:l
o ealesman will eall. Act

Hnm-mmh?é'nmsmu
COYNE ELECTRICAL SCHOOL
500 S. Paulina St., Dept.85-3H, Chicagoi2
We have facilities for

Eﬁﬁ&’i‘ﬁ%’ﬁ"&i‘.&'ﬁh#

of any kind check coupon
b-du# for detalis.

-----u---------------l---i
H. €. LEWIS, Pres., Radio-Clectronics Divislon, COYNE ELECTRICAL
SCHOOL, 500 5, Paulina 5t., Dept. 85-3H, Chicags 12, llinois

Send FREE BOOK,"“¥our Futurs in Radbo-Electroales’ ' aad detalln of
oaay “-Pay-After-Gradostisn® plan. [] Send phosical dlssbility detalls.

,.._______....-.
:
@

CITY,

®  SAVE WASTE PAPER o
39A




WORLDPS

WANT AD

CLASMIFIED

Mfertluruntl in this section 50 Hnll

word, ur_h insertlon, minimum 10 wnrd- payable in advance

0 be Inseried under proper cll.l.lil'.lﬂ.l-iﬂn in Augusi issue, copy shenld be in our office July 3rd

Angusi ssue on sale Augusi lsi

F. W. Johnsen, Manager, Classifled Advertising

Popular Mechanics Magazine, 200 East Ontario Bireet, Chicago 11, Nlinois

AUTOMOBILES, MIDGET CARS

AUTD BUFFLIES AND EQUIFMENT

PROFESSIONAL Midget racer, motors
scooter, midget ear and midget motorcyele,
Plans and specifications for all these con-
tained in new illlustrated handbook, 25e,
I?I:a iiat ual:d. motors, motorscooters, Bervi-
?“ ud.e& trenl Midwest, 2043

___._....,

HOREELEES .!I-H.‘ 1395 lzxue reprint
Amerieca's firat automobile publication, 78
illustrations gasoline, kerosene, electris,
steam and spring engines, Lisls entries,
map Amerlea’'s first automobile race. See
balloon tires used Afty years ago, Histori-
cal, lut.hent.i{r educatlonal, amusing. Post-
paid $2.00. Cfrmr.u. 2125 W, Pleo, Los An-
geles 6, Calif.

CUBSTOMIZE Your antomobile. Illus-
trated, new restyling !.dm mntrununm

ustlum specific 1
aemt whrgl.

SUEE
:t e methods, .
33-E, Arcadia, Callforn:
MOTOR Books., Most complete automo-
bile, molorcyele aelt{:um In Americs, His-
Lorical, k-nhn.lul racd 1'.1.% Bend dime for
126 W, Pleo, Los

book ont
Angeles 8, Ilt.

World's greatest endur-

New I:-:lﬂl:]ﬂ “Balt ﬂ?: the &rth;

world's recard even

hl.at«:rnt:nl Bonneville, Utah salt flats, Pine

iustrations, famous’ drivers, racers. Bpea-

Ifications Jenkins' famous monster “Mor-

mon Meteor.' Postpald $1.50. Deluxe cloth

bound edition &2, C!ymm, 2135 W.

AB
anm driver.

Pico, Los Angeles 6,
BUILD Midget racer frl:lm castofl partal
Plans, specifications, construction  Infor-

mation, $1.04, , -
g i ﬂ'{l Motor Bupply, Box 1683-C3,

PﬂWER .a.:nd speed] World's moat fa-
mous motor book. 110 large pages. 200 il-
lustrations racing automoblles, motorey-
eles, pirplanes. World's speed record cha
y world famous speed klngs Cobb,
mmn. Campbell, Bonneville record de-

tails, photos Britiah racers. Describes
came, compression, valves, superchargers,
internations] recing teams, Cerman Aubo-
nion, Italinn, Freneh, British rl.cer.!
iflcations, -drawings, $2.00 postpad Eiﬁ
mers, 3135 W. Pleo, Los .lmut'lu !_':n.llf

BEE Cmr advertisements onder H{:t.m--
cycles classifeation. Clymers, 1125 W, Plco,
Los Angeles 6, Callf,

BTEAM Automobiles! Bend 25c for lters
ature listing names 80 different makes
steamers ance manulnetured, Ilustrations,
descriptions, specifications, Btanley, White,
Doble, Lane, Foss sleamers,
gines, mlso photos famous
“Whistling Blly'" and worlds
holder Bitanley Racer. Interesting, educa-
tlonal, anclent steamer history. 0 CATE
for sale, Etfm:rs, 2126 W. Pleo, Loa An-
Eeles @, Calif,

FLOYD Clymer's Historicn] Molor Berap-
book. This humorous, educstional, histeri-
cal scrapbock lllustrates, deseribes hun-
dreds antique and early automobiles, mo-
toreycles. HReo, Oldsmohile, Hupmoblle,
Metk, Orient, I{nu: Winton. Carter, Max-
well, E-M-F, l'.'{el!d.er Ford and Buick,
alr-toaled Chevralet Btanley, White, oth-
or steamers, electrles. Unusual and sleam
motorcyeles. is the scrapbook Time
ll-llrrn-:l.nn suid 15 & *'must.” Editlons one
and two now avallable but entirely differ-
ent books, Puostpald $1.50 ench, deluxe edi-
tlon $3.50. We mall overseas any time
withaut request and pay tage. Delivery
“‘,13.’:‘;“"“" Gl?mem, 2136 W. Pico, Los

&UTDWBILE Racing book, fifth edl-
ton, well lustrated, Instructions on
bullding bodies, frames, engines, Ford A
and B conversions, Plans, AAA Tules,

specifications, Roadster racing, Indinpap-
ﬂ]JS I.‘-'-I.l-'a. $1. ﬂﬁqpml.‘pl.id $1.30 00D, Ra

disonville, Cinecl d
'n n-!-nn

ACE Motor conditioner—vaporizing lu-
bricant. Power, fuel economy, Dollar,
Ace Products, Wilkes-Barre,

DUAL Muffars,
Plewsing tone, steel pack
pressure, increases er.
install. Dreluxe 00, Glve car model.
Clymers, 2126 W. Pleo, Los Angeles 8, Cal

AMAZING New Moto-Vator injects wa-
ter-vopor inte motor t like newest
i 0% gas: kBl B

prevents car -
Creases rjnﬁi':ll.minnt,u carbon and
valve jJo Mot & gadget. Sensational
performance keeps motor llke new, Won-
derful postwar possibilities. No invest-
ment. One low price includes license to
install Moto-Vator in Iwr locallty. Send
¢ for booklet giving complete details
Dept, M, BX Laboratories, PO, Boax 37,
Middle Village, Long Istand, Hew YﬁEI..

GARAGE Doors, oll types, nlIH‘I

from duhbonrd ushbutton, S!ln:pl

pendable. nls !m:lagn&ll'a o
nble tvenl'l.lhqra +Bulld Your-
selr™

£1.00, mund:.hl-_ mﬁuﬁu—-

Kaytor Lab's,
UNIVERBITIES Mrl l)ﬂl corporation
teats prove Whirlgas Turbinator, l-a. in
creases milenge and horsepower.
parr. Bavings crlm as 40%. Wrench im-tllh
utes, ve auto make, year, John
Hnnleg 5718 Loraine, Detrel 8. Mich,
FABSENOER Oar_roliners $3.50. Dis-
count to dealers. Allled Rubber Co,, Esat
ﬂl:-. L-w:ll ni,

MOTORISTS Nesded to makes gos
n.ﬂnﬁmt Up to 307 savings. For trial
test offer write vur.u matle Carburetor Co.,
gﬂr-un State Btreet, Wauwatosa,

ulars.

EXTRA Miles. 50 for each gal. gas used.
Proven method. Hundreds users.

TIREE, Tubes, whesls, for industrial
trucks, earts, wheelbAFFOWS, BCOOTEES
midgel cars, conster WAgOnA. Na.tl.nn.ail;
known makes, nﬂ.r.-!!ne nu.n.l.l.ts. Bizes B
to 1B o.d in 2, 4, tires, sepa-
rate inner tubes, h.e:a.!.’;.' ri1|1.:' demountable
wheels, Also caster lorks, strulght and
swivel . Free illustrated cirenlar and
prices. Jahant Co., 826 East Exchange
Streat. Akron 6, Ohla,

WE OCarry moto-scoot parts for Li.um
and Brigge-Stratton motors. for
folder on mew Amsco cenlr!iunl clulch
usable ¢n most moto-scooters. American
Moto-Seoot Company, 1323 Carroll
A\lenue EILEI:‘IIL‘I 1L B

mer's Motoreyeling Manual,
:IH pa. Iﬁ% iMustrations. Complete in-
ormation, specifications, descriptions dog-
I‘-M mur.nrt:yclm. Engines, tranamisslona,
earburetors, square four, two pision ain-
a‘-h Ell:nll: wvalve engines, overhead cam-
ater-cooled motorcycles, spring
fmmu. hrdrnuli: forks, side-cars, : ding
Instructions, Two cycle engines and pow-
er bicycles described, illustrated. Just out,
$2.00 postpaid, ﬂ]i‘mﬂ‘l. 2125 W. Pico,
Los Angeles 6, Calif,

HARLEY Duvidaon parts, accesaories,
supplies, expert service, Bend $2.26 for
army motorcyele instruction book and bule-
leting ar 10 for bulleting only, Enubh's,
Bl Fonddulae Ave., Milwankee 8, Wis,

“FLOYD Clymer's Historical Motor Berap-
boak §1.50 pestpaid, This ks the book Time
Magnzing sald 1s & “'muost.” 250 early mo-

cg:tus. sautomobiles illustrated., de-

Her our ndvertisements under Au-

annhiLH. U:Irm.ur:. 2135 W. Pico, Los An-
geles 8, Calif,

TIRES And industrial wheels, sultable
for scooters, wheelbarrows, farm  equip-
ment, &te. Al sizes. Elcycles and ncces-
pories, Largest mssortment in Americn,
Bend dime for lUst. Cyele Transport Com-
Chicago 5.

racing. Bend dime for
. 2125 W, Pico, Los

your car ine m-l.!'cl,r Elmﬁl!ﬂﬂi Eﬁm*. 1341 Bo. Michigan Ave.,
grams 81,60, Geller, ris, Calif. llinn R
GABDOLINE H-I.'Fh:l.l’. l:n:ntﬂ fAow carbure- MB'I'DR Book=, Most complets aulomo=
tor throttle. Instructions $1.00, Walert bile, motorcycle selection in America. His-
Company, 3439 N. 10th 8t, Milwvaukeo §, torical, techmnical,
Wiscansin. book catalog. Clymers
BAVE Gas. Up to 50 miles from cach | Angeles 6, Calif.
L.  Complete guarsnteed Instructions MODERN Motorcyele Mechanles™ man-

1.040, R:m:r Hul.ns. Sloux Falls, So. Dak.
Enr sy wndey dobe
e cation TMELS, g
Flco, Los Angeles 6, Calif.

OPERATE OCars, 't.rl.l.r.‘.k.s,
tors, with wood or eoal 1% cosh of gas-
oline, Extensively us !.1:|. Europe. Com-
El-eto detalled Instructions $1.00. W. AL

roas, Lone Rock, Wis.

INVENTION Uses kerosens to run mo-
tors. Circular on plans. Rush name.
Houston Maupin, ".l."ipp City 58, Ohlo,

HAVING Oar trouble? New, used. guar-
anteed muto, truck BLYE MOoney.

tracbors, M-

Transmisslon specialls Describe needs;
lm.medltu regé_y Victory, 2439'% GHinmi=
£on, Chicago

FMTING Outfts for auto parts, Cons
nect to B battery. No tenks used, Free
particulars and ﬂ:ruui,a. Gunmetal Oo.,
Ave, J. Deerlur,

HANDEE MufMers, see our advertisement
on page 184 of this lzsye,

AUTO TRAILERS

TUILD ¥our ewn traller] Bave money!
Have every feature vod wWant! Plans for
house, Spart, CAMp and wtility trailers,
Catalog describing O models 10s 150 in
Canada_and overseas. Jim Dandy, Box
125-A, Wausai, Wisconsin,

Hurcmmtm.us BICYCLES, MOTOR-
COOTERS AND BUPPLIES

ual, enlarged. revised, second edition, 560
Flg:‘-ﬂ 300 {lfustrations. The most up-tos
and nmm:ll-ue motorcyele book pub-
Extensively covers design, operat-
111:. mniumnanoe. and reconditioning,
Harley-Davidson, Indian mnd Hnna‘u
mukes. “'A no motorcyelist can afford
to be withoul." Immediate deliveries.
Price $3.00, Nicholson Brothers, Motorey=
cle Engincers, Baskatoon, Cannda.
CONVERT Bicycle into motorblke, Com-
ﬁ"’"" Mustrated Instructlons 50c. L. D,
Whits City, Kans,

MOTORCYCLE Parts, new and uaed,
LLIt 10e. Ballak, 811 M. 0th, 8t Louis 1,

HGTGRHG‘DO"I‘I‘.‘H& I:I U‘n. mn'lnfb.luu
$40 up; motors §6 up. Earu
Muaflorder only, Send MH: In:r ig war-bar-
E.mn :nt,a.]aru.z Number Eight, listing hun-

bargains in motorscodters, molor=

cycles, midget cars, ete, (35¢ by Arst class
mail}. Hidgt: Motors Directory, Athens, O,

TPARTS, Accessories, plstons, chaln Har-
ley Davidson motorcycles. MeCann's, P.O.
Box 114, El Paco, Texas.

MOTORBIEE Blueprints weldin
essary with engines, maovies, lists S0c,
dime. Blandard Nnv!icral: Auu.:nt., Ind’.

MOTORBIEE Eit includes all parts to
make motorbllke, less bike and motor,
$15.00. Send card for detalls. Variety En-
terprise. F.0. Box 134, Evansville. Ind.

lII'II'IW'

H'U'ILD Ameriea's_lowest priced motor-
Beoater l-:prndat!rr Complete plana, speci-
fications, §1.00. Big list used motors, ete,,
included fres| Motor Bupply, Box 1882 C.E,
Toledo, Ohie,

40A POPULAR MECHANICS

BEND I5s For samplete motlarbike plans
and parts lst, Hmrgtle Bervies, 1304 In-
diapnn, New Albany,

ELECTRIC Motorbike bullt from your
bieycle. £1.00 brings instructlons-specifi-
cations. Mowery, Box 984, Lancaster, Pa.

MOTORBIEE And motor manual. Con-
talne motorblke and scooter plans. Motor
tune up informatien. $1.00. Varlety En-

Trlut. Posf OfMioe Box 134, Evansville,




BOYS! Repair r uw'.u. bike. *gg'c'lu BUILD Your own a.c. welder. Prefabri-
Ropalr Manoal™ Kil.uu-ur. cated kits. Pluns, instructions, uulu;;
byville, I1I. 28c. Fraxee, Box EME . 8an Franecisco 1,

ENGLISH 'Humcﬁh.nf ELECTRID Weldara large and am-'l.IL
teresting, educatlo nrﬂﬁn mnhnrmr- Hods all sizes. Welding helmets, electrode
cles. Racing, new advertlse- holders, etc. Also general toold, Free price
ments. &bc .mmPJ.u Clymers, 2135 | list. ﬁhm We I.r.x 2E35 N, Central
w. :F'Il:lﬂ. Los Angeles ﬂ‘ {hltl'. Ave, Dept. W-1, Chicago 34.

OTORCYCLISTE, Reb'ullt. ArmAatuTes, BUILD Sma madilll'!l. or large d.
Ha.r:lera—m all mpdels, Sent ¢.o.d. | &.c arcwelder, Plans H uu ench. Wr_lﬂun
£5.00 exchange, Armature Winding Ca., [:11.13] ABR-3432, Chicago

408 Grier Ave., Elizabeth, New Jetaay,

BUILD Beooters, Lrallers con=
versions. Large manual 81, ‘o0 Tiinstrated
1]53 Pl Milwaukes 1. Win.

cdllxm?:‘:?uu u-u-ufm size S0c.

.Toh.u Callett, ey, Texas
.I.‘I"I.H.TII:]N
Cub 3500 Ljq T g
S50’ Lmai“‘“” s Toee parte
!.n.c]uﬂm.t. Mational,

g-u?rnﬁhﬁﬁ—cﬂ Tal :gn, Ohio.

T HICHOLAB-BEASLEY Hﬂl:l.unln.nt ilﬁl]
airplane motors §456 up with
Bend 150 for war-bargmin r-atn]ncuu Illb
ing hundreds of buys in airplanes,
crackups, salvage, rs :u:l.‘j‘wh:rn,
some probably near 3n-u. {35¢ by Orat clnas
malld. Tsed Alreraft Direttory, Athens, Q.

FLYING Flea, plans $1.00. Lightplane

manuals, bluanrl.nu Hiustrated eireular
20c. Craftsmann Books, Baox 1153-P1,
.:b;l:ll:nutc: 1, Wisconsin.

ELECTRICAL SUPPLIES, EQUIFMENT

BROKEN—Burned out elecirien] henting
clements uulc:kjmﬁn!ted e (ew LmAz-
ing Hichr slmply overlap ends
and turn on current. Family size $1.00
bill. Hatisfaction guaranteed. Armstrong
HIE, B81-X. Minneapolis, Minn.

MACHINERY, TOOLS AND SUFPFLIES

PLAN_ Your twar workshop now
around Lewls mills, shapers, drill presses
and other mein] and woodworking toolai—
and save up to B0 of usunl cost by eom-

leting them yoursell. Plain or seml-fin-

ed castings furnished with all materi-
als and eonstruction blueprints, Send 10g
to cover cost of mailing q.L'u.Iu dncnhlnr
23 items., Lewis Machine Tu‘;ﬁ L0
Box 116, Station A, Dept, M- E-I. Ll:u Ane
les 31, Californin,

FULL 8lze, cut to shape bont patterns,
hlu rints. Ui - 38 feef,  Illustrated

d &8 Boat' aﬁlh&:. 10z (eoln), *“‘How
tu- Eulid Boats™ §1.00, Cleveland
Boat Blueprinia Co., Dapt. A-06, " Cltve:

BOAT Designers are highly pald profes=
slonals. Complets sourse by mail. Ca
Westiawn, Montvilie, ;. J; T U0

ATHLETIC 'EI:IU'IP'HEHT BODY
BUILDING COURS

HAND-BALANCING Easily ]euneﬂ! W.
Power, 823 W. Vine, Kalamazoo, H.Lr_i:.

BOXING, Ju- JLt.au 1.
.:'ilusuph Dryer, 1853 Wu.l::fhgtau, t:lhlus

BA.R-EELLE Enﬂ:isu uquipmnt
booklet,

Gﬂum‘l hﬁl‘ flers!
Good B Co., EEEI-PLE w;mn Rd..
Bt._Louis {(9), Mo,

BPFORTING EDDDE GUNS, FISHING
TACKLE, ETC,

METAL Tool mh:l]:u:t bench, governme
NEE&:, brnm:l nuw solid mafle top, 2T
attachment
A L
Bt. St Louls 1, Moo o oo

ORIV EE‘SALTMJ.B Immedinte shipment.
A dandy 10-plece aet; Ridgid pipewronch,
channellock pliers, adjustable wrench,
CoeTee pliers, diagonal eutters, ballpein
hammer, plastic screwdriver, wike I
p]icru hacksaw and blade, cold chisel—

9.85, Romit with order today. Universal
uu-] Company, 1527 Grand PM, Kansas
City, Missouri, Price list and orderbiank
Ires, Write now for denlers quoantity dis-
counts. Remember: We have {f—onn Enk
{t—or [t isn't made.

" 400 VALUABLE New .springuh o |;||-.|:|5,
numnirmm slzes, tm mr-g grér_an tlﬁl.'lll Tr.‘ch
completer assortmen -
niea, Box 246-A. West Hartford, Conn

Ry nxzhm l.nd Delco e;léucttrmll: light
g:l Canal, Lebl.mm Pen AT .

WE Buy and sell m:.'thh"éi
New or used. Estes, Box 155
Branch, Loulsville 7, Ky,

ELECTRIC Pencll: Writes-engraves all
metels §1.00 pwa_ﬁjd. Eail:r Mig., 4515-H
Caoltnge Grove,

W—Rﬂﬂﬂmji’ﬂllf own electrical l-'ﬂrl‘l
ances with Chanite Belf-welding Electrical
Heating Element Flux. Instructions deliv-
ered, price §1.00, Chanite Sales Company,
#14 Bouth Ml.m, Fort Worth, Texas.

R TR SR T e
aluminum fan bla half Inch bore, £3.50,
.M.I welded guard to fit blade $3 prepald,

moator.  Ted

Rl:gmmnu-‘; E‘Je% :l-nc:rlr:m eld, Til.

BATTERIES, GENERATORS., ETC.

BOYER BHatterles, Brighter lights, more
er. B year gua.:i.r.l‘.ee Complete ].lgh.t—-
plants, a.c. and d.c. Boyer Batiery

Co,, 121 Canal, Lebanon, Penna.

EDISON Batteries, Utht Fower. Fil!-
teen year life. Five year guarantes.
Ehe ilmt.mi: plants. Fres literature. Bm
311 Yonkers Avenue, Yon-
km Hew Ym."l:

WELDING, BOLDERING, PLATING

ELECTRIC Welder guaranteed § months,
Penetrates 18 nutve metal ar mo back.
$3.05 complete. 110 volts ag-de. Vielory
welder complete, less jar, wire. $1.05,
Essay Mig. Co., H. N. Quiney 69, Mass.

WELDING, Cutting, aircroft welding
and de.cr!nr equipment, Electric are

wolders, Superfor Oxy-Acetylens Co,
Hamilton, Ohla,

ARC Welders wanted by the theusands.
Lenrn with 516 page lessons manual. Over
600  hows=to-do=it photos.  $3L00  opy.
Monev-back guarantee. Hobartweld, Box
M-T54, Troy, Ohio

T BLIGHTLY guod ara weolders, HRecom-

me=nded by R.E.A. Guaranieed. TForney
Mig. Co., Port Collins, Cala

eleatrieal,
Matthews

PERFECT Welding, brazing, mtﬂerin‘
with tested, lght-work “"‘Buper-Weldet."

Hesinors beoais  eRperts. ".“E,?.fm With
noers

this slm e-t-n-uperata autfl im-
ﬂmﬂmml_ﬁ Operates ac-de., 110 wolts,

Plugs in anywhere. Complete with metal-
lic are, fame toreh, mask, supplies, Quar-
enteed, 5 days’ free examination.
§19.85. Bave 1%. send check with order.
Bupsr-Welder Mig. Co., Dept. A, 3 E
20 Bt., Mow Yark ¥

ACETYLENE Welding outfits like new;

arcwelders, deetylens generators, Eagle

Welding, Dept, PRI, Chi-

cago 40, Tl

5085 Broadway,

ELECTRICO Weldera, lorge and small
Rods all sizes, Welding helmets, elecirade
holders, ete, Alao Fr_m' toals. Free price
Ust, Christy Welding, 2835 N. Central
Ave., Dept, M-1, Chicago 34.

DIAMOND Emery wheel dresser 51,50,
Manulscturing small lot. Specialty Ma-
chine, 2831 Mitchell, Racine, Wis.

NU-WAY Speed reducnr—F'or electrie
Peet, “Fusor T S0, "B
Luke. 1a. sl

BAW Mandrels $2.50 to 81250, Growler
£5.00. Bench grind 15.00. Catalog
Prazes, BEM E-'ES'E- S?n‘]"mndanu 1 i

STEEL Beam trammals for droftamen,
en:imers mechnnies, Circular free, Clale

ny, Box 826, Blythebourne Station,
clyn, N. Y.

DR-ILL Grinder—Grinds drills to factory
RCCUTacy. perd  with direct reading
gcales. Clrcle cutters. New toaol nder,
Lowest Il:t'a Fres ]‘.ll:rnmra. Lory;
a11-B En-st Alst. Hansas Clty 3

CONCRETE Bullding DM muhinm
s Mot e S S s
ton Ave., St Louls 11 Mo,

ENGINES, MOTORS, DYNAMOS

WINDING Dats, lUsting 225 motors, sin-
Eh: and three Ehuu §1.00. Motor Data
a.. Bax T031, Hansas City 3, Mo,

BIG Pay Jobs Complete
welding lessons mn books. B16

EES. lessons. £2.00 copy. Money-

ck guaraniee. Hobariweld, Box T55-M,
Troy, Ohio.

MODEL ines, castings, supplles; cat=
alogue, 26c, Tuxless welding rod al’m ]n
25¢. Howardeo, A3, 2417 W. Ashland, O
cago 14,

MOTORS,- Bmall § volt de. reversibla
2000 r.pm. 27 diameter, short shaft ex-
tension, suitable i-:lr cperating models and
Enﬂz\ei-: mtpn. §1.25. althers, 247

rie, Milwankes,

NEW Eaohler ﬂ:ul:-rl:u pinnu 115 woits
g0, 1500 WOEE to 10 F. Bchmalts,
215 Wyoming Ave., Em.u:atnn Penna,

BOATS, OUTEOARD MOTORS, ETC.

LEARN The rules of the road and code
flags the easy way. Send T5e for pack of
eards lllustrating each. Specify ch de-
sired. Used by navy and merchant marine,
ﬂnb]!.‘q? a_rnd HNoble, 72 5th Avenue, New York

TEN Plyvwood boat plans &0c.  Catalog
bont building plans 10e. The Rudder, 15
Murray Sireel, New York.

USED QOulboard motor parts, Outhosrd
Ex{:hln? 1104 Remsen Ave,, BHrooklyn,

in wuldlni
erence

INBOARD Marine molors,
fitlings, converslons, Charl
Coldwater, Blchigan.,

pmg.-,llera

FIEHING HRHod varnish—PFinest pre-war
quality warnish moade of pure Bakalite
reﬂn D-'nd Ching wood oil, Iis waterproof,

I}-& finksh will give lastin prqtpo—
ﬁucrgu: rods, cree! pllu:z efa:
lm 1y or generous aupply End.u.r Gd.
P.0. Box 485, Berkeley, Calif,

"TLIFE Belts and rubber boats—i(Dual Lile
preserver belta) (seconds), Ideal for sporis-
mﬂn. Uses Bparklet eartridges or inflate

guth, Without cartridges, new, .E
'UEI:d $1.96. Mae West life vests, us
Egl.nhle with repalr kit §2.85, Nn.- ;u ﬂﬁ.
ﬂﬁlc rubber boats, Write for circu-
lar, rl Ort, Dept. PM-5, York, Penna,

FISHING Fod halder, grl.pes like \dw rX=
clusive patented features, ceiling price
B e e apebad Sustan.

e, [H WAD iar,
Haight, San Francisco.

BEND 10c For list 100 used guns, Pray-
geth's, Willmar, Minnesoto. bt

USED Guns, bought, sold, exchanged.
Howe Fur Company, Coopers

List slamp,
Mills, Muaine.
2000 BARGAINS, Firearms, war relies,
binoculars, Enm]? E0c. Emith Firenrms,
Runnemede, New Jersoy,
AMMUNITION Aveilable to gualified
urchasers.  List 10c. New Re!ajn.g rifle,
ang rifle antomatic. Money  ordes
$66.30. Rudolph's, 4F.I.v|:|'.|:|i-[:i'|:|.J h’.ﬂ-l‘lﬁﬂ:&.
GUONE Refinished like new by faciary

methods, a8 used by lending n menn-
facturers. Send for elrcolar, iddletown
Mein]l Finishing Company. 45 River Road.

Middleiown, Connecticul,

BURE Shat. Channel entfish ball., For-
mula and Instroetions $1.00, John Coile,
272 Oakwood Ave, Newark, Ohla,

15 ILLUSTRATED Irearms catalog
for collectors and shooters. Price 5Sie,
House of Guns, Alpine PL. Arlington, . J.

BOWS—Arrows for recreatlon, hunting,
fishing, Beautiful archery instroetion
o R
Bervice, 617 South State. Chicago. s il
FIELD GmSEBmeEMIIﬂPEE.

TELESCOPES, Microscopes, cameras, bi-
noculars; b:rurhll: sold, mml.red_ Lista 10e,
Bpecify instrumont wan FRasmussen
and Reece, 41 Markel, Amslerdam, N, Y.
escopes,  walchea,

T BINOCULARS, Teles
nu;r. ull trade. Paul Schweer, Donneil-

RE.AL 11 Power telescopes Unite
2309-F Lawrence, MMWP “\- e

LENSES P‘rum upl‘.l{:ll r.l;a.it.!.ea Hob
salvage. Hot Pk, Higheat
optical pr_-rl'e:un:n_ anhfnr like this ever
oifered before, FPractlon original cost.
Bend for new optical catalog, 10 ecents.
Ross, 66 W, Brondway, New York Olty.

ANTIQUES, RELICS, INDIAN GOODS,
CURIDS

SHELLS, Ten differont $1.00 post=
Fu.ilt Catelogue 5o, Tim West, 6431 Bu-
Houston 12, Texos,

AMCIENT Relies, world varlety desicable
materis]l Tlustrated eatalogue 25e. Mu-
gﬂm Buppllea, 8801 Oshkesh, Chicago 31,

OEM Cutters. Beautiful agatized wood.
Assorted colors, twe pounds $1.00, L, Man=
ning, Hettinger, M. Dalk.

INDIAN Bpear 25c; 15 good arrows £1:
Mustroted lst bc. Byron Trover, Lo Fone-
taine. Ind.

ARBOWHEAD And lists, Indlnn relica,
16c. Willinms, 21215 Pine, Green Bay, 'Wis.
JULY, 1945 41A



BWORDS, HEaplers, vﬂllgl:lau'.sl1 I5tols
armor, ilustrated catal limberﬁ
, BED-A Lexington .M'e laletw York,

DDGEL. FPETE, BIRDS, RABBITS

RAISE Olant Chinchills yabbits, Valoa-
ble fur. Delicious meat. Easily raisad.
Pleasant pastime, Large profit. Froo book-
Iet shows nmaging profita from small in-
vestment. Willow . RI5C, Sellers-
¥ille, Fenna.

“ENGLISH And Boston Buil pupples.
Catalogue mc mll:npr Eennels, Jack+
son Center,

812,00 nf;ﬁﬂml] d.nsﬂl‘l I‘l-hb:l‘li wmi wa

supply g bits and bu
ulars free. House of .ﬁ-lliﬂl.‘ﬂ ﬂ-;lr:l.nzﬁrld.
&, Illinods,

RAISE Moneymaking rabbits.
Wool £10 pound. Plenly markets, FPartic-
plars free. White's Rabbitry, Marion, O,
THMETAL Dog tags. Your name, mildress,
e cap, b SR i P
B'r!l Mendota, TIL

RAIBE Guinea pl Make money ab
homo. Big dzmlng B Frem booklst. Tay=
lors Goinea Pig Farm, Hapevilie, Georgla,

“BTANDARD Rabbit meﬂ Milton, P
3 yenrn §1.00, sample dime,

ANGORA Rabbits—Woal brings $10.00
Eﬂ.l nd! Book “Angora Care-Management'™

115 l.'..h.ll'lf §1.00, Self-gleaning n:i-
{for ail rabbits), plans, 5

ifcations £1.00, Automatic i'e-e:ler anz
£1.00. All three 32.50. U.a.t,u Fe B:ud
Angoras free, O teads, Dept. 15-A, Ed-
wardsville, Illinols.

$—RAIBE Giant Chinchilla rabbits, Wil-
low Farm, R150, Bellersville, Penna.

A LIVING With rabbits and eavies. Mar-

kets walting, Magazine 10e. Book describ-
1n¢ h.':nl:y cods and mae 35c. Book

and n& ({monthly) ane year G0,
Mdml Block, Dept. 2, Fearl Rliver,

PDI.NT Free meai—maise dellcioes do-
mestic rabbits, Emn.:lliﬁw:u necded. Ready
market. Lm'sut- ﬂi in the industry
tells you_ how, l:m' yenr, Bemnd dime
Tor HNPIHP $ Bmall Stock Mag-
pzine, Lamoni 2, Towa,

SHEPHERDS, Collles, terriers, airdales,
trained - dogs. ‘Edmond Stone, Chariton,

RJII-EE Your own meil—also make mon-
Booklet

hlrdf‘mm uscatine, :mdlmu. A0

PUPPIES And supplies: also pedigreed

Flemish Giant meat k‘hbhfl-'l and supplies;

;mft. do you need? Roynl Kennels, Chazy,

FARMS, FARM LANDS, REAL ESTATE

WEST'S Bummer catalogue. Hundreds
farm bargains and business opportunities

FREE Catalog, farm hIII:iliI:I.H-. T mid-
west states, Many fully equipped for con-
venlent guick start, hfn.nx ctures. H-w
cial service to help you locate guickly, If
You state requlrements,

neral location

nited Farm Agency, T-MP South Dear-
born, Chicago 3, il

OZARK Farm bargaini. 5 (o b000 gcres,

Frank, Mountain View, Mo,

FOULTREY AND FARM SUPPLIES

RAISE anbarn the new way., Write for
tra-l information explaining how to maks
o $3000.00 ln your own ncksi.r Ad-
ﬁ“uuﬂul Turkey Institute, Dept. 3.
cnlum Kansas.

ENOW How to ralse unirrr tor profit.
Read Mortheastern Foul Every is-
sus packed with helpful hintn and Wﬂt‘.‘ﬂ-
cal suggestions, Latest artleles on breed-
ing, feeding, and management. Read na-
tionally, Bubseribe now. 1 year 8bc; 3

:u.rq. 1.00, Mortheastern uujl.n':mm.
d Boylston Bt., Boston 16, Miss

FROFITABLE DE‘[.'U['!:.TIDN:E

ELECTRIC Clocks are every w'hu:mtyou
h-ul:ldtnp homes, parking lots,
url Repairs Increasing. Lr CARY
learn eourse with pletures and drarlnnn.
ir these clocks. Elec-
ept. A, P.O. Bax 23560,

A cu.:..*f Inclined men — OwWn
and o ra.:e T:neral applinnoe repair shop.
Cample tl ustrated course ows  you

refrigeratlon, motor Te-

pair, hn-w to get business, ete., all phases

covered. Free literature, Christy Supply,

Dept. 454, 2835 N. Central Ave., Chicago.

T BABY Shoes preserved. Complele in=

E;..t;lilcnnm M. ‘Watson, Ballefontaine,
[

WELDING Pays. I.tlrn with 1942 trado
schoal u:ﬂ. :nu.nua.l. 516 pages, «D'rur Im

Ewu thumeld no:u"is T:w', Dh.'ln.

“TATTOOING' '—Plessurel Profitl De-
ﬁl‘f 3c. Bteele, 628-0 1Tih, Los Angeles,

“BOOKS, PERIODICALS, FICTUR
h POSTCARDE i

RADIO Book ca Crik soon;
complete catalog of Ip books mnd man=
uals for beginners and experienced radio
Ern.man for ﬁrﬂ 'I'r:acn:unrﬁ:er EHD
ent Co. T,
170 Nassau 8t., New York "

T MAGAZINES—Busi fens, vor.abim:ml di-
veralon, Proflb by knplrag pasted on con-
ditlons, developments cpportunities in

r lifie through magasines devoted to it,

ﬂtn now for fres price-list, Current sin-

o coples only—over 200 flelds, Commer-

ntnl Ennar!m& Publishing Company, 340
h Ritter, Indianapolia 1, Indiana,

‘I-I'ICTDRY Gardeners. Read leading
books on home gardening, Write for free
t:ut.n—kmilianmlllﬂsu.c. Dunbar, New Bruns-

BMALL Investment—Big opportunities!
All technical, homecraft, gmmes, ap
farming, langusges, muosie, pholography,
occultism, uunln:r. ete, Free literature,

ﬁu. bject.  Modern Technical Book

[ “L MMO, B West 42pd Street,
New York 18,

FOR Eniu Boxes beautiful all-cccasion
cards, o postage. BSunshine Shop,

mrueth_ ‘I‘en.uuacr:.

E-‘L‘-"E Money by writing for our lists of
:ul cut-rate books, m mE:uaut less than
af oﬂslm! rice. P . Box 32,
I‘lunh!nz New ¥
REBINDING: "W'a bind manﬂm old
i hymnals. Heckman Hind-
ery, Dept. D, Morth Manchesier, Indiana,
WE Can supply you with almost any
E&uuzt or ph{'rtnmaph rauur:.d %Ig.umﬂnfrtnge
erheck (Book Dealers), P. -
troit 31, Mich.
MAKE T0 Life's 'gl'lm.a. Write: Book=
master, Box 588-B, Btillwater, Oklahoms,

EWRITER  Hepalrmen  urgen BACK Issues ma nes supplied. Reed-
nuTEcEl. Earn $40 to 350 weekly & o ,E: more, 841 Intervels Avenus, New Yark,
easy to learn home stu courss | M. Y. 2l
tﬂ.dteu how to ropalr typewriters, Write MONEY-MAEKING And aelf-h hoolks,
for free Information. Houston writer | Buy t‘htm.nﬁt ong tua. D iree,
l-'bapllr Service, P.O. Box 5IST0C, tom, | Johnston, Bt..
XS, TifMn, Ohlo,
FE&.RH All abput mink ranching. B'-E'ﬂﬂ MODERN Steam onr H-DD. Floyd C
25¢ for booklet, The Year on I'MIS mﬁbﬂrl I Motor Scrapbooks §1,
Ranch. John l..ud.wlg’, Mohnton, E'ennl.. hl Bea our tnrﬂ'u.tr_mmm um
HnKE #2300 Tn m B Mﬂ iles ﬂﬂ
time in d ra.hlna: our | 3125 W. Ploo, Los Angeles ' Gat:
el meat on hlr ra. ks, :Ifarent—;l;.a.lu:

Efforts Industry, Owalonns, Hl::m.
T A LOCOMOTIVE Enginter or rallroad

on how to obtain thess pcuittnm blc. The
Student Rallroader, Box A53, Elmhurst, 11,

" $40.00 WEEBELY Made growing mush-
Dom

in Penna., New York, New Jersey, Ohio, rooms, fresh, dried. inion patonk
Delaware and Maryland, Free West's | 331583, Free spawn. North Ameriean,
Farm Agency, HE, Pittzburgh 1 TImA. 188F “.t‘l:mm!t Toronto, Cansda.

160 Amm—mru—am WI:I" ﬂnw: BIG Money, thrills, Iﬂ'l'l‘-’nml'!—'t-rﬂp-
hardwood timber, 5,000 locusts house, Eln; wila gnimals, Encrmous Emm
woll apr!ns:. 2 miles 'ui:lh.:l:. ﬂﬂr m uni= Ellld! 50 ﬂmm, poatpald. Aer=
vnaitym ﬂwck nnge.P Imhﬁ*nwnrtfn o, PN
more 0 price. BoL, IET), :FMNT Brushless t.uru Inatmur
Comia, Ark. Freo details.  Weldler, '331 Wellest

WISCONSIN, HLnnmh water front- A.nﬂlttﬁ California,

lml'l'lm 3805-A Bo. Hope, Los Angeles 3 :“gpurmg = ur nal
1, Callr m. Bimpli M hwma eher

GD‘I.I'ERHMIENT Land $1.00 acre up, In- I'rlb!r m '.I!El 268,
formation 8l] states 25 cents, MNational Olggr
Tax Serviee, 1037A Majestie Bldg , Detrodt, mm pnuujn' ocoupation, campl

OZARE Farma, ranches, resorfs, Lisg
!r\ee Farm Finders, Lonsdals, Arkansas,

QZARK.E Ciuplde, Lonsd ATEANSAS,
Magazine “h.omm:etm:l.q sportsmen,
Frar. $1. trl:l

s&_ MONTHLY B
; price $175.00. li‘reu linL Bn: mfr-.

Gl.rl.hn!n Mao,

HOMESITES &D—Lﬂw terms, [:In:IJ.fm--
nin’s finest gar £t On Morr
wooded Ihﬂrﬂ-. Wnnd.eﬂul fishing,
Ing, boating Fertlle zall, &
Free ltaratn ‘“”m‘éﬁ“iﬁ“‘“ oy

@ TA re. n
Hollywood Blvd,, Hollywood 23, Callf,

BTROUT'S Farm ﬂtMlmr thin

ever| 132 es—1,283 bargaina In 25
states {rom to Florlda, weﬂ to Cal-
ifornia and m prices.

Oregon. Rock-botto
Free. Birout Realty, 205-FP 4th Ave., New
York 10, . Y.

GOOD Farms—Ranches ‘Washington,
ﬁﬂf“ﬂeﬂm&ﬁ Idl-hﬂ... Oregon. N-ngitlh
mAtSE, w:-m”m literatura "

&t "paui

typical farms. Ep%h.{gh;

Haw, 119 Northerm
1, Minn.

42A POPULAR MECHANICS

M—-u-aae beginner's book an
thna hE'u blueprints mn-darn equipment
ght pages lteratu ctures
Prospector, Box !‘lﬂlll Daitch
Flatk, Enlif

MUSHROOMS Grown; boxes, barrels,
Instructions Soe. Bpwn §1.00, Gordan,
Ma wu:l.inm.. wmnjp Manitoba,
ING., Exceptional post-
Wi um Free booklet, Home Cit
rw{fea, E-a 1273, Bpringh

LI:A.R ma_carvtnz Instructions 26c,
Earving Kraft, Box 211, Clovis, New Mex.
HO‘I!.[EWOREEEE Make, sell. sh
elties, flas. instroctions,
1,00, r'I‘Ilempla. H-!.alth 8., 8t Poters-
TE.
ANNOUNCING H study course
commercinl hlkm? FPractical bla:lr. trlin-
ing. CGood fleld for those with aptitude,

Nearly d on proof, Send for fres
booklet, “Opportunities in the Baking In-
dustry.™ ational

Baking School, 1315
Michigan Ave., Dept. 3431, Chicago 5, IIL

LOOKEMITHING—FProfitable business or

MAGAZINES—
Excrl, 21“ .Ti.l:hum: n, Chicage 13
" MEN And women nm:umu to prepars rm-
larger earnings. Goet pnwer!uf
tion for nchiuvl rl and hnalna:u
suceess, Stam d.uhlls. J. Bcholtens,
Hm‘lmn.

"mm PDET—W.!LR Jobs _Abroad'—

Bouth dia. Bur Ja-
pan, H.ml cahla. whmm and
whare to a l];’ Puubwar 'IJ 'B. participa-
tion im world reconstruction and trade de-
man thousands of American-trained
mechanics, sales ans, engl-
nears, foremen, Iaborers and business rep-
resentn trade necded.

15, M0-waord

rig
piled from business, professienal and gove
ernment sources—Iilats over 200 hig B.
firms with forelgn Intqruu. gives fob in-
Iumlr.i.on. enlary bra

BEAUTIEUL nulnraa,_ﬁ alrplane
plctures, 8x10. Details reu. He‘lurpaar-
ﬁeln Store, 205-A, O Bt., Rock Bp :

WRITER'S Instruction books, World's
largest collection. List free. Humanlty
Press, 230 West 43nd 8t., New York 18.

TAILORED Hao mm-—-tha modern plan
book, Ad under Miscellaneous heading.

LOVE Horses? Fres 1ist 44 horse mal;m
zines. Magazine Mart-FPM, Plant City,

WHO Pul the tack on the deacon’s seat

or iried to make n rooster lay eges? “‘Sam
From HNeberkganook.” An excellont short
sl,ur for 25 tmts. El:ﬂ Sehlegel, Publish-
nnaburg,
J'a RATIDNAL 1i"I!.'ﬂlll' of Life §1.00. Benja-
min Seibert, Urbana. Ohio.

T MAGAZINES {:Bankdntaa':—fml , dio=
meatle, arta, Books, booklets, fpr=
tlons, ete. Catalog 10c {remndedII Cleer-
one's, BE3 First Ave., New York 17, N, ¥.

LIBERATOR, Humorous and Informa-
tive medium for writers and SWappers,
Bample dime. Coin only. Liberator, 905
Sth Avenue, Moline, Illinoks,




CONCLUSIVE Proof of earth’s concav-

Lty, 235 %mm 11720

CHINESE Physicians secreis, 165
rare illustrations, unpublished tr tE‘m-

t:rct aris, ﬁr:u!il-r g, §1.00, l:larﬂ.l.ng
Metro EMUM Log Angeles,

fl.I}F'1=I'.!.'I':E:l'1|'l::l Eﬁou are in Bﬁtﬁ“ A beauti-
teards cents, !
nd.drl;: stamp and return, I will remail
them in Boston, Healy, § Gorham St
w“%—ﬂrﬁ
PIGE'I.'ERE E'ictlnu nds. #x10,
ta barroom, workshop. Free

E]t. Barry Eﬂﬂ. nu. Bn: T4, Bunnyside 4,

ng Island, N,
MAGIC 'rmcm FUZZLES,

JORKEE NOVELTIES

i1 ] TR.IIEIEE Yoo can dol Douglas® fa-
mous catalog of 500 tricks, now only 1Dc.

.n.mﬂltm 8 Ia.'nlur. ﬂE‘r‘l‘lﬂ!"m:l.t m for

arlor, rofess l:-n.a. ama-
ﬁ: D H‘.;gca‘ﬂgup. Box 2T, Dal-
las, r:uu

EARN Money In any crowd. Call npmes
of strangers, tell unspoken questions, Pro=

fessional course mind rea , EPiTit Writ-
ing, ete, $l. Henderson, Box 341, San
Bernardino, Calif.

TRICKY Match box, It lurns around!
It stands up! and it opens, moat weird,
uncanny maogic no'.'e]t.!.r trick, complete,
r to do. 25c. o Bhop, 2443-M,
Eensinglon Ave., I"h.ll elphia, Penna,

VEST Pocket nneunr wsnd chess sek, Ev-
:?'aplww needs one.  Excellent gift. Fold-

26c coin. Gross, Sibley, Il
T VENTRILOWUISM,. _ Complele  courso
onlr 1‘- LeSueur, 77 Wellesley, Toronto,

WG-RL 'S8 Most amazing Ly
like wildfire. Cosis 2e, rultﬂﬂqﬂ- ?f
Geo, “'Tdea' Glllu'pin Galax, V

MANYT Dﬂ-twtf In#m hesd and Lin-

for jllustra coin value book, dxf, Guar-
teed buring and prices. 39 venrs
in l%ruunﬂa-. e, Box §, Le A

OLD Mopney wanted, Will fifty dol=
Inrs for nickel of 1913 with
(no buffalo). We E'fnm ums for
nll rure coing, Send 4c for large coin fold=
#r, May mean much profit to yoi. Numis=
mitic Oo., Dept. 20, Fort Worth, Texns,

I MME Have Just the scarce U. B. coins
you want, Send me list "Hunt mi by
mail." Willam H. Eenworthy, Waterville,

Maine,

WE Buy Indian pennies, Lincoln pen-
nles nnd old rare coins. Highest =]
paid. Indian pennies worth up to $15.00
each, Lincoln pennies up to l;:n. ench,
Oiher rare coing £5.00 1o S2000.00 each,
Bend I5c today for mew 1945 price cata-
logue of all wanted U. B. coins. American
Rare Coin Co., Dept. L, Transportation
Blde.. Chicaxo 5,

INDIAN Head penny  with list  10e
Charles Banker, Salina, Kansas,

“GET Profit and pleasure in collectin
old coins. Send 1dc for 56-] F ilustra
coln catalog. You'll be de ﬁaﬂ with It
Send for it now. B, M;n.:: Miehl, 370 Mehl
Bldg.. Fort Worth, Tex Largest TaTe
cEtn ‘establishment’ in U 8. Established

YCWTS,

EKEEPF Your collection going! Stamps of
the Month Club offers new s atlf
clgn countries at low cost. Monthly pac o
els and bulletin listing all new l.-p;m
erln I'ur hul.lr,un l.nli information. Elm

Bial Pledmont Road,
H.E'.. Al[nntu. HL‘OTI! R,

AMAZING: Offer] Assortment each of
el stetioe, Froe. i S eamp:
U. 5. commemoratives and numeorous oth-
;?cnrﬁs. H:m.l:tll.IIJ!I"I--L'I:‘r é'lli mﬂﬂ“%‘m?
ﬂfm&aﬁﬁ?’mﬂm ':fr]fm%ﬁi‘cqﬁ

als—ie, T=-A
J!.'I-'l:l'rl:ll:l. Rmc'i‘fu

T BPANISH W WM:f-lnr seb, six  beautiful
mint stamps, 3¢ to ﬁpmvﬂ npplicants,
gli:hm 2643 N.W. 2Ind Court, Minmi,

DOLLAR'S Worth for a dime! Eup:rinr
ot mta.'ln.:ln.g over one dollar—only
cents to ]i!pruvnl applicants. Thiem,

IHI'J‘& Et.. Paul. Rochestor Il M. ¥.
ALL Large pictorials approvail
Eolsdeny, 11lc Bridge, E-usl:ltt: Park, M. J.
FOREIGN Pictorial approvals, Brn::d-
g;ﬂ.lmlﬂ 3rd Ave, B II% lis 4,

COLLECTORS List 3o
88-20 Cooper Ave.,

Al Bbamg‘ l':rn.,
Glendale 27, N
QTRTIN, Bog, o1 Qo Yo
il cn'n

Bristo lﬂllﬂi.l'l-l;u:ﬂnr-.“mi

QUICK Bervice; reasonable prices. Unit-
od Hiates catalog 10c. catalog
mr, Ben's Coin N]}J‘Lflﬁt'! T2 West Wash-

ington, Chicegs 2

FREE! Forelgn coln, banknote and coln
colleators l]]u!trn.ted tatal.n: to a.nm-u'rl.t
service applicants. ‘Tat-

Bend 3c
hnm Coineo, EEflnrﬂ#Id-ﬂﬁ Hd-s.'l-

11 INrEHEE'I‘lNI:I Worthwhila © meu,
£1.00. Don't miss this] Stine, Kingshigh-
way, Edwardsville, T1L = N

28 DIFP. Mint Russian 4c with approv-
als, Fred Mattle, No. 1610 Albert 8t., New
Castle, Pemng.

U. 5. 520 stn e to roval buye
P, Wlmllnltswmhi:u P‘ﬂl.'lgpnl. i

STAMF COLLECTING

NEW Vanish and utaln 250, FREE[ Complele Bolknn ul mu.il set with
Sterling Magic. 3 Join B b avals. Beaman, Glenburnie 1, Md.

Minds! Mratlrs' rﬂur Irtendes WOW! §10.00 Worth of mn—mlar 1|

.Muw:r uns| questions. ‘Tell 'perreu:t. 500 foreign stamps, unsorted and unplcked,

Md;a. ETH eir rll.i.mu o
@ one can learn easily. l:rnmp
!.uust.ru."lid mind reading course 31, u-u

The Arch : t. 3 Fed-
eral Bireet, B-u:t.m"‘% p i

“"BE A maglician, Lar rn[ﬁstnm.l ma
ic catalogue of latest st'}r
0-109 North Dearborn, Chien

mn MAGIO Horge races
log. Hundreds of fast ul’lm o or QHLqu
postpald.  Diverso, 810 North Water,
waukes, Wis.

MAGIO Is funl El'_'ﬂ-d 2,00 for npparatus
to perform 10 differen mmrﬁw cks.
Bu&mmnﬁs mm"ﬂn“fén ) with ﬁr
wd“ hm L1} ﬂhmn‘ .
uu-' wm 4ind Bt., New York,

Magic k.lt. af 10 tricks
#!M m& &1 mxpoa Lateat cata-
ﬂﬁuﬂ I!
Co., t.. New Orleans 18,

1's ‘.H'.Bm Hovelty

$10.00 PROFESSIONAL Txick asoori-
ment $3.00. Magic anishe
ing key Boe. :ﬁmﬁg e My
Lindhorst Magle Den, 613 F3, St.

“CARD Tricks Exposed” 31.00. “Coin
Tricks Exposed” $1.00. P.C. Box 211, Terro
Haute, Indions

NEW Twin =2le, TanwallEng
mystifyving: fun nreer I!IM ﬂﬁﬂ‘. J"}'
Wall Ewﬂhﬂttﬁ 3821 T.

84 CARD Tricks and our I,I.tu.t utl.'[o:
of magic hit'ek’lnanulrs%%n.nmll Bqul.raﬂﬂum-—
- w
B\ DL, D 0T Bredry,

MYETERIOUS Wew pastime with the
nnseen. Amuosing, entertalning, mystify-
ing: fun for or ald, Four
own; full directlons, one dollar bill, Rap-
atap, Box 878, Inglewood, Calif,

tenring tr'f Prfgm ‘E.[ﬂﬂerm: nnﬁ 'F:EF
gthtt:;'e 25e, Valkly, Box

AMAZER Everyone. Answer unspoken
questions, P.mmi a.l “ng  assistant'*
mindmdlnq $1.00, E:ﬁlul Enter=
prises 11-P, I.uﬂﬂ:'tn

JHAOIC, s s, Lo X
Eux 871, Bt. Louis 1 IT

COINS, TOKENS, CURRENCY

COMMEMORATIVE l'i-, Calumbus,
Stone Mountaln Texas, Oleveland, $1.50

just ms received from church misgions, oth-
er sources, Afrlea, So, Ameriea, Ausfralia
Chinn, Phillpplaes, Duteh Indies, and
other countries, des few commemo-
ratives airmalls, and stamps cataloging
ugl c or more cach! Biggest value in
stampdom-—and you ml;hi d samething
really valuablel Price only 10c Lo serlous
up roval applicants! Money back If not

ghied. Jamestown Stamp Co,, Dept.
ﬂﬂ, Jamestown, New York,

T LIBERAL Offer, Thick packet with Sey-
chel]ea F”rll.'I U. 8. commemoratives, Tete,

nl, o, Puerto Rico, Phil-

ip'pl.neu-. aud. multitude others. Everything
only 10e to roval lgel cants, Burmas-
Laos Angeles 13,

fer. 11875 Wes
callf,

114 DIFFERENT Stamps from far away
counfries _including airmail and Pree
Fighting French to ap:rm'ml aﬁghmnta
for loc. Reich Btamp Co.,

Chicago 40. Depi. M

COMPLETE “Un.'ltea Btates™ catalog
with 1000 flustratlions] Send 10c for mail-
ing. Harris & Oo,, 137 Trensit Building,
Boston, Mass.

TOOE! 500 Mixed, absolutely unsorted,
unpicked, Canadian stamps—only 10e to
serious approval applicants| l‘uu‘flen
both ways! Included may be some I':&.l
fin re old as well as lf-é iBAues, com-
m:mmf_lrﬂ. alrmalils] A — A

o’ |.| m-l-ls: what a umru le affer th
is. it today! Bpeeial Tates to

atnnm club memh-um Melvin Gh‘tn. 915-F8
'Hr}rant Ave., New York 58,

. Fnutlan All differen I
IEL‘I-—HM: 200-—&1.00, zm—un n-uE:"&
50 'l.mt'irl'_l tl[H.'l, :Bux 245,
Schenectady. N, T,

WHAT ane you to offer? A collection?
A “shos ko'’ accumulation? Anvthing in
stamps. We u tly need them. Bpot
cnsh Id, Cos olitan Btamp Co,, 1257
| way, Dept. 9-E, New Yorl

BEMOKY Mountain commemorative ahul..
lnrgest U. B. stamp issued, and 31 T.

enoes, ete. Catalogs 'I'M—TG approval l,p-

RARE Hawmil No, rovals.
Milihiser, 7724 Abbott, Pt I'it.tshu_@. Penna.,

50 DIFFERENT Europs o, A rwa.l

npplicants, thdam' Stamps, 1435 67
.'P ce, Chicaro 3

" FREE 15 T.Trumlni' to approval appli-
ﬂn'lﬁ.!t_?, Kotowskl, 5864 Staubin, Detroit

1,000 xed, many nlee ple-
torials ,E l]I:l 2, nnn sa 75, Check, money=-
order. Biehl, Ap.u.r{auu 2887, Mexlee, D.

12 U, B, commeims., [fee. Approvil ap
plicants, W, ._l__i._qme Marlon, Iowa,

60 DIFFERENT UT. 8., 10c. ¥ Fricelist free,
B'-eidm'bu T, Cassopolis, | Mich.

Lun Island! With order for
t. all different Jn:aaph Block,
In Mnr]uth Ave., Raspburg, 6, Md
U. B. on _paper :ll-c. Jem
Etu.mps mgﬁem 'i"

BRITISH and South Ametica
o approval. Theo, Btevens, Box 3705,
Eercheval Station, Detrolt 15, Mich,

AFPROVALS—Double  discount.  Elee
Sbamog“cn 1404 M. Boeworth, Chicago 22,

""UNITED Giatos Stamps, COMMemora-
%ﬁm. ﬂ.rllly issues, revennes. Box 488,
noeapalis
LIBERIAN Triangle set 10c with ap-
provils. Vargo Btamps, Racine, Wis.
EI'A.HP Collector's outht, album, etc.,
.ﬂgprmlll: awumpmr. Bost Btamps,
:I'IH
:II.H:I DIFFER-RHT Pur:lﬁn na.mpa nnd
Mexiean banknote Hagle,
1101 Marion, Rtnﬂng Fennn,
FREE! "Wesatern Hemlsphers pm:k:t..
Postage 3c. Owens, BDE Welsh, Bay City,
Michigan.

Iﬁmﬂ;m ut !’!mlm.ueu'_l

ullding, B
{:j_ul' iehigan., - o
BRITISH Emplrel
inzuintum., Burma,
& -r
Nmszau_Bireet. gj

LARGE U. 5. mmamm:lrﬂ 35 dif-
te:mt 16c, Hendersom, 962-M Tind St.,

7 TOW FPriced United States approvals.
Etem’r 1166 Downing, Denver 3, Colorndo,
DEALERS—Whalsaals list, Poe Pmr.aie ETH

55 different Inclod-
pruu Gwallor, Tas=-
u:;-ra Lyman, B5

licants for Be. Curhl. tamp Company, Prnn]r, Bl Qu.emhem, Baltimors 16,
loncester. Mass, i

g alfection Afty different mint un- ‘.FREE'I '.Elrll.lah E‘m et [T
e ?:nmmnmuqea 1921-19:9“1::1.13 B, Willlams, 606 wmh‘ hich,

with wyour reguest for approvals,
runm.- Stamp Company, Albany 7, M. Y.

UNITED Etates approvals complete cov-

“POUND Buag un.plnl:eﬂ. ﬂtamp mixture
containing  thousan &1 Longacre
Hhop, 100 W, 43nd Eh Mew ‘j"m'i: Gl_t;l

e, ﬂ.nenunu atiractive prices. Sem- SEVEN Alrmail #lnmlz.'l g tnmﬁ'lu
ench, Illustra cats g, 152, Morman j:me Stamps, Hox 436, Coconut Grove, | buyers. Wineholt 5
Ehultz, Balt Lake 9, Uta Florida. Penna,
WORLD Coins, large [temized descri ONE, Two, four, five dollar T. B.
tive list 10c. Ha olz, Box 9014A, | stamps free to ap) al aoplicants. Unit- 43 A

Pittsburgh 34, Pennsylvania,

ed Etamp Service, Box 1789, Miami 10, Fla.
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SCARCE Papua coropation—3de. Ap- |
gruuls. Utechts, 1143-C North Eeelzr. |
hicago &1,

MEXICO—Packets, Mixtures. Btamps
mint or used. Price list free. Diener, Box
111, Mexico,

e

20 DIFFERENL I‘.BI.'J.]; Turkey stal
glven to approval “;:m cants sending
stamp. Premioms wit urchases. Bmhd~
weln Stamp Company, 187 West 33 Street,
Bayonne, N, J.

INTERNATIONAL Junior album has

lace for McMeil's approvals, 433 W, Wash-
'E_:gtun. Phoenix, Arizona.

WORLD Wide npprmm Senl On request,
references please. Junn Alexis, Box 141,
Racine, Wisconsln.

FENMNY Approvals, that satisly  Neil
Gronberg. Box 64d1-P, Philadelphia 43,
Penfia. e :

86 CACHETED Envelope 25¢ with ap-
provals, Large pictorial stamp packet lde,
Hergel, 244 Balley, Buffalo, New York.

FRESHLY Mounted approvals for col-
lectors using Seoil’s International Junior
Album, Fhoenlx Stamp, Dept, 3M, 120 W,
44th, New York,

PINE Foreign approvals for Internation=
ml Junior Albums. Vogel, 5174 Lakeshore,
Port Huron, Michigan.

EXCHANGE Your duplicate stamps. Do-
talls free. ©. Bishop, Houte 8. Ealamazoo
A, Michigan.

DESIRABLE New Falkland i-sLa.nI:l d.ucn
pendency stamp, MacArthur smmr
Austrulia, Abyssinian wild elephant issue,
plus host of others [rom New Caledonia
Inde-China, Russia, Cuba, Wallis
Futuna, Duteh Indles, China, Philippines,
ete.. only 5S¢ to approval applicants. Big
dime packet list free! AMothoen Stamp
‘ELn-i:e. Ing,, Dept. 38, Loawrenoe, BMoass,

FREGHLY Mounted approvals for col-
Iectors using Scoltt’s_International Junlor
albiam, Wiaschim, 55 Nagle Ave., New
'u;rrh; a4,

EPHGI.H.L—-—-.‘urmnl]&. 19 different, in-
cluding zeppelin, triangles, Latin-America,
be with approvals, Continental Co., {Dept.
B), Box G06. New Rochelle, New York,

HSCARCE 1680 . 5. —Huerey local ear-
rier stamp lLsted at 15¢, Also Costa Rica
Mo, 65 llated at 40e, Eoth sent free to ap-

oval buyers sending 3o nBl [-"Il.dun

lamps, 1717=-M Idaho, e

TURKS Calcos. Grenada, Smhellea,

Dominiea, Caymans; evervthing 3c with
approvals, Viking, 130{Z) Clinton B8t..
Brooklyn. M. ¥.

ZOWIE-E-E! A barrel of fun for only
o dime. G00 Ummd States—absolutely un-

cked nnd unsorfed—just as  recelved
rom chiifeh missions. Many varietles, in-
clu lu. e commemaoratives, alrmails,
high minations up to $5.000 Stamp-
dom’s h package of fun—and ¥ou
might ﬂl‘l-d something really wvaluable!
Price only 10c to serious approval service

plicants. Money back if not delighted.
Pe '8 Largest diamond and trian-
20 different coun

iV charl
anly 3¢ to 6 buyers. ‘We ‘n =

]::Rultrn.tm bargnin lists with each order.
MIystic Ett,l.mp Company. Department 80,
[ n, New York,
wnt&ml'ga free stamp m stampg
fighting Free Prench "0 statave from
tries, pictorials, alrmalls
blg bargain Be With approvals Capita
Btamps. Dept, 2, Little kE, Ark
118 D Stamps :m!-:dmn COTEL=
s, alrmail -

only 3¢ to approv
er Stamp Co., Milwaukee !.

FREE! Leeward Is. man Is., Turks
and Calcas plus 1] dlﬂr:rmt mint Gieo, VI
t:umunum ur atnm to approvael

seTvice H e tage.
Tathum r,u.mp-un Enrmnld a0, Eu

HOBBIES AND COLLECTIONS

EXCHANGE Match covers, stamps, etc.
Baolected lists, sw ra. 8¢ {coln). Hob-
bies, Bin:!li Ft. Wayne, Ind.

“"OENUINE Obsidian atm:.ea—f:uk ?u_
lshed, many uses. 35 each. OCé&
I-‘nunta.ln_.h_vu;un Hollywood, California.

345 BHELLS $1.00. Free book. Vlﬂ.tt-j'.
Box 14200, Sarasota, Fla.

MINERAL Bets, Select speclmens, 13
varisties guartz §2.00. 13 aores $3.00. 30
minerals $2.00 postpald. Kenneth Knapp,
Montrose, Calif,

WHITTLER'E — 20 Patterna,
tinms, I.-Iu!t& Enife, wood, 8100, *0Old
"ﬁ"h.lr.l’l-e!" 1402 Charles, LaCrasss, Wis,

EXCHANGE Duplicates. Swappers ev-
erywhere, List l'r::l. Box mu-u. Denver
1, Colorada,

WANTED: Old roite cards. Write
Charles Broy, East Bangor, na,

FOOL'E Gold—From famous gold eamp,
I0e per eampla, Also mineral npeﬂmen.a
from famous local mines. Martin's Snap
Bhop, 6 Harrison Ave., Leadville, Colo.

H'E.'W—-lﬁ Dlﬂlrtnt “mateh covers lﬂ:
Box 202, Rochester 1, M. Y. ;e

JEW‘ELR‘? Ebnnm n:mu'rnd i’rl:lm rings,
ete., assoried §2.40; G0 large omes
§2.40, L-nrwu s, _Box 311, St Louls 1, Mo,

RADIO Control—the hobby of tamoroow,
Bend 25 cents for Instruction Manusl to
Radio Conilrel Headguarters, Box 2314,
Dieal, New Jersey., Ho stampa,

COLLECTOR Wants antique guns, brass
powder flasks. Fred Braucher, Canfleld, O

instrug-
i}

PHOTO FINISHING

DO You want tlmmfmm T ﬂ.’lmi‘
Elght wide-margin deckl
em d contact pcrlnta ? ta
16 expasures I-Dn—crzditn for fnflures. FPrea

enlargement coupon with each roll. For
prints of unuwsual guality, try Spesdway
Fhoto Service, P.0, Box T8, Indianapoalis

8, Indisna.

BE b P'E.T_H'I‘E-. All emlarged to nenrl:_lr post=
card size, from your roll or negative, 25c.
Willard Et-u.dlm, Box 35354, Cleveland 18,
Ohlo,

AT Last! Roll develoged, all your smap-
shota hand-colored ms beautiful as most
actual colored ph.u:llgﬂ:rnfhg d5e. Hand col-
ored reprints do 2 for 43c. Nation-
al Photo Art Company. Janesville 36, Wis,

BENBATIONAL Introductory offer! Send

snapshot or negative, this and 3e.
We'll send you & huuutl.n:l‘g“:!" on-
largement | .

Eodak roll developed with
16 arantecd deckled- ed.f velox fade-
roa !m:ntn or B double-size prints, 25el
I%pul:l-n | From your negetives, 18 regular=
ze or B double=gize reprints, 35¢! Cone
rolls—30 exp, i5mm. developed, va-
ml:d enlarged to x4, §1.00] 18 exp,

mal.lers detalin on request, Aﬁerlmn Stu=

dlos, DEDL 118, LaOrosss,
ROLL De'l.ltlﬂp-!ﬂ. and beautiful en-
ctige—Nigh glom, ATy B tarets ”‘*"E*ﬁ
EXPOSUEE TO
eoln, 12 ex, 350—16 ex. 50—36 ex. H[I
R+ rint enlargemenis 3¢ each,
Photos, 04-3 Astor Ste., Boston 23, Mum

IE BEAUTIFUL Deckeledm prints nml
enlarging coupon with each roll developed
25¢, Dwiphoto pm, Weatherford,

[ E-'-‘E’QEU'H-E R-tﬂ-l-l ﬂl‘-"\'ﬂ ] ind: en-
larged mammoth prints. 3e.
Thrifty Photos, B-ulﬂ Enulh Ela.te Calif,

COLLECT ﬂolorful army patehes. Lat-

est pleture book and catalogue unh’ 16a,

i a Mart, 'm3 Bmﬂ.ﬂm ark
CAMERAS AND PHOTO SUPPLIES

THERMOPLASTIO Phato kit,
makes 13 pings, complete §1.00. Beack Man-
ufacturing, 224 Thirteenth, Huontington
Beach, Californla,

WAR-BARGAIN Used cameras. Candid
carnern §4.68, Kudn-k ﬂ.l:ﬂ.'l. Gmﬂu $27.50,
enlarger §16.00, CAMETAE—

teat list and duﬂrlpﬂm Use%hc;l.mnra

Directory, Box 1031-M, Canton

CANDID Camers. Build r'difr'ﬁ_ﬁ. Kit
of parts $3.00. E

sy plan [ree,
Hollyveam Company, Box i'r'E-LE. La Jalln,
[& arnia,

USED Photo equipment. Dlmmn'
Advance Distributors, Box Labn—
non., Penna.

60 PRIZE Winnin huto;rlﬁm—hrna
chure, WJ.l.hwccﬂm Ilblt; El

GLOEBSY Contack pr‘lnt.! 3¢ each from
any aize roll flm nenl.i'l.lu e-::apt. 35mm,
Photo Prints, 138 Maple Ave,, H.B.l‘,‘ldm-
feld, N. J.

PROFESBBIONAL Bx10 Enlargemeénts,
any photo 50c. Ol eolored $1.50. Arden
Btudios, Pranklin Park, Tllinols.

OIL Coloring photographs can o [ng-
cinating hobby or profitable uﬂe.l.ln& Tor
thoss with artlstic talent. Learn at home,

fled method. SBond for free
ational Phulu Gnlnrlnl: Behml
1&15 H.‘I.r_h!nn Dept. A, Chicago 5 ‘ﬂ]
100 MINIATURES " w. :I.-‘i.“' '"' m
. [returned), Bl::nm
or stationery, etc. Lang, urndu.lt.
Ohicago.

FINER Finishing apa-ujm 250,

ENLARGEMENTS, Eight 5x7 from
abtive, £1.00, Bilx 5x7 from pholo, §1
Robert Renshaw, Jr., P.O. Box 478,
ter, FPenma.

posure rolls developed wi
ench o one enlarged
tive. Genuine nationall
Ename

]
1808. Moen Photo ﬁl:&. 453 Moen Bldg..

th two pr
nt of each nega-

LaCrosse, 'Wis

were made . 2780 Jerome .Mt.
Bronx B8, N. ¥.

.'El.ll..'E.'E- Bava: War time proves Bass
leadership. Amazing ulau.tlun of fineat
still new and

cameras—Lelea, Contax,
used still lva.tlnhla, 1l.'!"rl’c.« for quotations.
Batizfaction gua.rmbmd or ymr money
remnd.cd hu; om, sells * trades
'l:‘TI'I. e pmt?ld ar 100 pa hwk *radil-

& Mews raphy " Jack Price,

o the minute !.u!umtlnn. Basz Cam-
ers. Company, Dept. AQ, 179 W. Madison
Bt,, Chicago, Illinols.

lections. Ha
Wis.
FREE! The Stamp Finder! Bend
for the big new edition, fully illostrated,
enabling you instantly to identify all dif-

ficult stamps! Also fAne packet stranige,
fnscinating stamps fr Emma-ﬁuugu.
vina, kionaco, Patiala, sto., in-

eludf hi ani
m‘f'nﬁ“.' “ﬂf" r:u'?n n.pprmru.! applicants

inclming 3c arcelon Stamp

Company. Box 80 gmugalnis Maine.

FREE! Glmdinn Hh. roval
VI, ﬂ-eorge V. coronation,

athers, to roval appllcants,

Box 11a-u.

visit,
ubiles,

[N

ﬂﬂ.ﬂﬂl Gpot cash .l:rr [t
binooulars, mrvm or & "“’Jﬁ‘mm-
tors, BSend f dur.rl

Mr !ﬂ :'urx

wirz for mum
ﬁ:r mrum hmurlblu denl-

in 251: I‘.‘ﬂ d far 100 page book ""Mil-
“:ﬂ & Nﬁm phyP ﬁ.‘mrx Pﬁu
Up to the minute uru:l.tdm:_
ern Oompany, 170 West Hmﬂam Btmt.
Chicago, Hlinois.

ENLARGERS—Build own.  Kit of
Ell'l'.l- §6.00, Frea I8, Ul‘ﬂl'-'!l“
m "

ﬁinamu: Box 25l-P, Bouth Pasad

outh Orange. M. J.

CANADA 100 Different 25c—approvals
all countries. Lists, Vietoria Stamp Ca..
London. 4. Canada,

DANDY 'Dplted States n mn.Is Write

immediate Sullivan, t Arcade,
8t, Paul. M n‘nmt.l

VICTORY F‘m#!t !ruu—InnItth gtam
from Tangenyikes, Britizsh 1] Ial 15

animal, scarce .H.'h!‘hEBl‘I. COTONE

Victorian, alrmail, map stamps, 'ﬂth big
umtuguc--all free, E:nﬂ 3¢ for postade.
tamp Company, Dept. PM, Toronto,

Canfca.

‘44A POPULAR MECHANICS

PHOTOORAPHY For plessure or p-NI-'l.t.
Learn at home. Practical Iﬂ.air.: l.'rv.:l'ndns
Long established school. Write for book-
let. American School of P'l‘l.ntmﬁslh.&'. 1315
Michigan, Dept, 3431, Chicago &

OIL Coloring photogr un be n [as-
I'J.n.ntln{ Mbt_f or proffable Idd:ll.hl.' far
those with artatie talent.

E_]I:Il:d. method, Etl:l.d
gl Phote Oocloring Schoal,
lxln M.Ldunn Dept. 3431, Chicago 5, TIL

BIGGI‘-H"I' ti 00 Value in 35 mm. finish-
36 expoeure fine graln 115xd1s
margln

n.'puum T0e: 16 ex-
pmu'e .mll.ln E&e § exposure reloads Be.
Erdnl thi.l nd with $2.00 and we

Il send fAve 38 ums Fres
maflers. B expas rolls beautiful,
decktled contaet n:nhh with nmhmed wide
ma e, Mailbag Film Bervice, Box
B440A. Chiengo 80,

BEAUTIPUL Doubls-gize lﬁtu ’rﬂ.li
?‘lﬂh :ﬁmmlelﬂ and ﬂnhﬂ‘l ves, 3

o All work gua
Overnight serviea, Roll d.ﬂalu i.nd. 8
plotures J0o.

Rnll 13 pictures 45c.

pletures G0e.  Enlargemonts un ﬂ'ubI-l
t pnrh'l.l.t pl.pe:' MT—JN itlﬂ—ﬂlﬂ.
:I!rl:m nny E Pacifle

Elltﬁllp Hmiu x 8 Bl.n Franclsca,
BATISFACTION Or your money back.
ure roll comple finiahed with 2
gﬂug ench alst:lil."c

or jumbo size

a old rellable finishers.
Plonesr Fhut.n Co., Box 13M, Wichita,
K anEaE.

PHOTOGRAPHY For plessure or profit,
Learn at home. Practical basic tralning.
Long established school. Write for -
let. American School of Phutnrnph:r, 1316

o &,

wchln.n Dept, 3453, Eh].l:l.ﬂ:
%ﬂ'ﬂ nt!
deckle-ed in -.uﬁ
tnr free mﬂ d :I.Hi urm-ll
Bri ml-arn ntt ‘5&‘.'. e Fhato,
Box T91D, Bos

HAVE You a_camera? Bend ten cents
for recent number of our big magazine
showing how bo make better pletures mod
£irfl monsy. American
Camera House. Boston., hass.

HOLLYWOOD at.-ra llt‘l‘-'ﬁf " Eenll
better prints.”” Eight emuurz roll n'rel-
oped, sixteen prints—25c. Other astound-
1rLsnn|!rers Hollytints, P-1330, Hollywood,

fornin.



MOTION PICTURES AND SQUND
EQUIFMENT

B-16MM. Sllent-sound movie films start-
lf.:f at 67c. Discounts up to 507%. R.enta.l.a
es, exchanges. Catalogue T
films, accessories, umpnrennlem CAMEra
film, Two dc uu.m.pa Reed, 313 75 Bureet,
Hrooklyn B, M.
EE] MLLIHETER Bound flms for sale,
{_ﬁ:mw for lists. Meriz Films, Springflield,

R.O.A, 16mm, sound projector complete
£200.00. John Black, ﬂhnw-a.u.a Wia, ?

AMER-A-CINE Camern ﬂlm. indoar,
outdoor, est prices, Movies, filters.
PI‘Eﬁ l:n.hl , Amerionn Art Berviee T,

, Station O, New York 11.

BMM =10MM. Bilent-sound film. Com-
Ell.'hr rental library. All latest subjects.

talogue, (snmple film 10c). Garden
Fllm, HIT est Gfth, New York 10,

1 BUY. Sell. swap, rent sof, 8 &
16mm, films, List free. Harvey Irls, Box
539, Brockton, Muass. e

#-16-36MM, Bllent-sound,  Features,

shorts, many others. Catalogue fres—sam-
fe 10c. We buy and sell Paramount
lm Bervice, Monmouth, Iiinois
'RESH Movie camera fillms, n.mhmsand.m'.
--ﬂn Quincy Street, Brooklyn, N, ¥.
HHM Sound westerns, features, shorts,
C. Rogers, Box 36, East Atlanis, Georgla,
UNUBUAL Eparkling mmib—ﬂnmediu
travel, newsreels, sports, and eﬂutp-
ment. Bample fllm and cu.talng
Audet, Hox 6520-BO, Philadelphia 38, Pa,

m{-lﬁHH I.l'P-I'In Frrm {.‘-ﬂ-f-ﬂlﬂmﬂ'
(sample fAlm 10¢), quxw;{_ Exchange,
1693 Unlon 8t,, Brooklyn, N,

MOVIE P:ajtttm bought and sold. List
10, United, 3309-D Lawrenee, Toledo, O.

BEND Stamp for ldmm., Smm. cata-
legue, Sterling's, 670 Northampton,
Easten, Pennsylvania,

DIBCOUNT, New films, 8mm., e
sound, silent. Lists stamp, Poormoan,
135-P Haven, Behuylkill Haven, Penna.

BPECIAL 8mm., 16mm., flms reasonable,

Ids.t. n-m::l::ﬁ 10e. Eddings, 615 Eleventh,
HENII: Amatenrs! Our elub members

are entitled to see film subjects free each

month. Write for . Home

Club anl: PME, 4215 W, 41st Ave., Den-

ver i,g

KD.D&CHRDHE Tra 1.:i,, na.muur mm"iu.
Descriptive ca tnloE ]prlaj
I‘.I.un length *“Waikikl Hul,a.“ [

1. 'BU ‘frwl{f 18mm. Irlﬂ

111 ﬁlnr Prudul:um

H!-F Elmilra,

EXCHANGE Lihra.r.'r ¥our Bmm.=16mm.
also sound films, shorts or features, ex-
changed. Advise what you have and your
requirements, We'll buy your Olms for
caal. Multiprises, Box 1135, Waterbury BB,

T BUY, Bell, trade used l6mm, silent
ﬂlﬁ Hunter, 29 John, Rensselaer, New
S IOTIROT YTt T i Tist,
25c. Art Slide Co., M-I, Cantan, Ohin,

“BAsS Eufs Leadership in Lbe cine fleld
Is apparen war tmes, ready—
your cholee of 8 mm. and lﬂmm_aum
ratus, Write for quotations. Your old
equipment 15 worth real money In trade
—deuribt lease, Or we buy for cash and

t a re:tipl:.. 'Write w
trades ‘em. Ba.tl.a!l.cunn gunﬁnt&d

F IMOnEy re'iund.ed 35: t|:|ldd Im‘ 1I:HII

me bock '.'i?s

hr" by .'m.{:k I?rlr.'u 'I'J:p to the mlnuh: En-

ormation. Bass Camera Company. Dept,
170 W, Madizon St Chicagps, Illindis.

BPECTAL Movie film, 8mm., 25 fest
double-Weston 8, §2.00. Super double X,
Pan indoor 60, outdoor 16

50, Bupcr
0 Teet Weston 6. $4.00. Fres develapd
i Estan & developing,
Exhibitors Film Exechamn

g=, 630 Bth Ave.,
Hew ant 15, M. ¥,
MUSIC AND MUSICAL INSTRUMENTS

PLAY Professional plano right away.
New patented Play-At-Omce sheet music
at your muslc counter or send §1.00 for 3
complete pleces, Agents-dealers wanted,
r-back guarantes, Reyboard Muaic
OPM N, Michigan Ave., Chicago 11,

=

.

PL.U!IBTEI-—QulL'tEr improve technigqus,

slghtreadl accuracy, memorizing, V-

!l‘:t through mental-muscular n-
Frea boo Broadwell Studlos,

]}e;:L 4500, Covina, Calif.

BONGWRITERS! oOutstanding, ethical
offer, Hibbeler, C5, 2167 N, Avers, Chi-
CAgO.

|

ACCORDIONS. New and used at whaols-

i e, S VP B, Y o
rom_faetory, rineipi,
Wabash, Chicago.

NEW Bongs and lyrics wanted for popu-
lar radlo program and professional promo-

n._ Free #uminl ‘Transradio Mu-
sie, Ine. P, 1650 Broadway, New
Fork. qﬁmum of B.ALL)

WRITE Musio o your songs with ©Com-
pos-a-Tune.” Bave dollars, free circular
A-1 Music Publishers, 580 Filth Avenue,
Hew Yaork.

BONGWRITERS: Bend m for exam-
Ination. Free rhyming dictiomary. Eliot
Wright, Box 3861-Z, Fortland, Oregom.

BEFORE Bending rnur poem to be ot
bu musln. know your compaser. Free fold-

Moquin, 5333 La Cresta Court,
Ho]]rwmd 38, Callf.

SONCGWRITERS: Royalty cantract I‘t‘EvE
Write for detalls. Puritan Publishing l:!l:l,1
3431 8. Dearborn St., Chicago, IiL

ACCORDIONS, . AJJ. &lzes and makes, Buy
direct. Bpecial discount. Free catalog.
Metro Accordion Company, 31 B. Cleero
Ave., Chicago 44.

BONGWRITERS, Hollywood musie
agents now reviewing original materinl for
radio presentation. Agents eontract of-
fered for pongs an . Bubmit your ma-
terial now, Tor eonsiderntion, Studio Cen-
ter Musie' Company, 1717 M. Vine Bt.,
Hollywood 28, Californis.

TBONGWRITERS: Compise Your own
musle. New lnventlion shows how, Recar-
mended by professionals, $3.00 post
ﬁit&ulur on request, Gray, Woodelifl

A MUSIC ‘H-]:IEE‘. ta (e first 50 musiclans
answering this ady, Euarl Schlegel, Box
207, Pennsburg, Penna,

SONGWRITERB=—Get the [ncts frst

Wrile today [or free booklst “Cetting
Ahead in Songwriting.™ EN‘I[ Eﬂ"l‘iﬂe,
331-C West 44th, MNew York,

wSD Eo vanit, Bro sapiogticy
eil, Mas .
Alexandrin, Los Angeles, Oallf,

WRITE Scngs. Big m repu
ton, Write for J.nmrm:&ni.nf Bm‘dﬁ

Fub Co.. 201 N. Hoyne Ave., Ohicago,

RADIOS AND SUFPLIES
HEAD Phones: Latest . lght welght,
L?E tuning annn

finest quality, with plug for

radio, adapl.able for pse In making stal
zets, Sligh used pots, without
bands £1.95 With leather covered E L=
able head bands $2.50, New sets, without
head bands $1.75. Mew sets with leather

covered adjustable head bands and rubber
covers. Add 25¢ for mad . aend mnneg
order. Quantity lmited, artment A
Nico Supply Company, 40 N. 17th 8t
Fhiladel 30, Penna,

FOXHOLE Radio: Amazing Serviceman's
astime gift, batteryless, tubeless, school=
oF thrill, made andwhere, anyvbody. Easy
distance-getting Instructions, §1.00. Gadg-
ets, Box 28, Dept. 306, Jackson Heights,

~ HEADSETS, Pinest guallty, complate
with headband, cord an ug. Adaptable
for nse with erystnl or other type radios,
Esmln;nfuﬁﬁ Ii ]t.].:.rH“d ;imz? Sw' ng
Hiigh L15

charges 35e extra, Arnold Radio, mpd%ai:!
town, Penna,

FM Can now be heard on old radios!
Very simple sdaptor! Send posteard for

free data'! Topieal Emprise Corporation,
1527 Highland, Bax 42, Loulsville 4, Ky.

" RADIO Code kit I':I'E red by U, 8.
ernment te teach e T phnnn-
graph records, Used h nrmy. Now avall-
able to amatears, $36,.00 complete. Moble
;nd!‘ Mowle, 72 5th Avenue, New York 11,
" REVISED Plans 18 Jong distance :r}:ﬂtﬂl
sets, Including “Radiobuilder’ —:15.1
ummrles 2610-C 18th Ave., San Prancisco

156,
__TIEELESE Hadio made with ra
bladea! Complets plans, 35c. New Rﬁﬁ
Lohrville, Towa.

SONGWRITER'S Book—"Your Future™
Guide Rhymer—2ic. Varloty, Box 14208,
Sarasota, Florido,

TMUSIO  Arranged. Eunzn he:!..
Frank Wildt, Muslc Publisher, E:Inm
Pennsylvania.

EIDNGWRITERE Collaborate with na-
tlonally famous composer of “Boots and
Baddles,”” Send poems for free examina-
tion. Oet free instructive booklet. Holly-
wood Harmony House, 126 th La Brea,
Studio M-5, Angeles, California,

WSER et o Sl
ana ¥ UlAr COmpOosers.

BONOWRITERS—Send for hna
mediate examination a.nd. free book, *“You
Future in Songwriting.'' Radio City H“-
glr: .ﬁlr:;demm 6T Broadway, New York

LYRIC Writers, For outstanding malo-
dies write Danford Hn]l. Composer, 13568
Gireenlenf, Chicago, TI1

BONG Poems wanted, for musical set-
tings. Bend pocms for free cxamination.
Write for I'rn- instructive booklet outlin-
lng uEurtunl.tlﬂ, United Music Corpora-

Indinna,

TUTHE Com Bongwriter.” A new
home study mpteru of Instruetion—mwords,
music and arrangement, Blmple, practieal,
Bl page book, £1.00, postpaid. M.O. Purl-
tan Publishing Co., Dept. APM, 33 Bo
Dearborn Bt.. Chicago . TiL

BONG Writer's attention! The amazing
demand :tm'tg nnoglph records, accelerat-
ed by moro than 3 uke boxes and the
h larized warrnnis your immediate

consideration. "We are offeri =TTy
'h'rll‘-erﬂ- the rare opportunity of having es-
tablished composers nn[lnbnrnt,a on appeal-
ing material recelved this month. Recala
Hecords, Box 98TP. Hollywood 28, Callf.

POEME Wanted. To be set to musle.
Send your song poem today for free exam-
ination by netionally famous hit compaser

of “Dream n Little Dream of Me' Our
h:'.:eﬂeit:rp Ek‘nu“# m.cut llhrrll lﬁrn#i“

klet. 8 reeula.nd Retnrd:r: 1'Jl:lc
Hollywood 28, Cmli

PLAY Bwing mann! Bend 10e for In-
etructlon bulletin.  Christensen Studios,

751 Kimball Hall, Chicago 4, TIL

PGE‘ME Wanted for musical setting.
for immediate considerstion.
F;I\rl: r Music Mnasters, 630 Beacon

Buﬂdln_t Boston,

SONGWRITERS! Musie compased, ar-
ranged. Billy Hannon, 8703 N, Oshkash,
Chicago 31.

BONOGWRITERS—8end poem for immu=
diate examination and :n:u rhyming dic-
tionary, Richard Brothers, 24 Woods
Bullding, Chicago,

YOUR Mew [ree cataJ.OE
dionic's Catalo ta hnﬁ bn-gen
e S St b Bt
& onie
ment Dept, TD, 1T0 Nassau St., New
York 7. N ¥ S
T BUBSTITUTION Instructons cove
200 critical tubes, ineludi SOLA, 128A
ll.ﬂu. Ycllﬂurd Jones, 171 Dudlay, Utica

BUILD Your own radio:—No experience
necessary with our simple instruetions,
Complete kit with tubes £10.75. Details,
Quentin R.nd.iu Supply, 1105 Quentin Rd.,
HBrooklyn, N, ¥.

BUILD Latest, El:ll‘l-'lnﬂ_d crysinl sek,
Instructions, Amorose  Radio, R-d,
Hungury Hoad, R:I.{:hmnnd Virginia,

BUILD Radio, Complete kit with tubes
£10.85. Details, Radio, 4182 Avenge "4
Brooklyn, N. Y.

PREPARE NWow for tremendous oppor-
tunitles in new felds of radlo after the
war. Tralning for federal licenses. Write
for particulars. Ameriean Radla Insti-
tul:t- IDJ. W. 83rd St.. New York 213, N, Y.

Elnlpll:. tubulnss. batteryless
dlat-nct l.' crystel radios. Orystal

d {llus instructions 2%c postpald,
m.h.-n F--iz'l' Clinton, MMissouri,

RADIO Bervies men and mﬂmmben

pend for our giant radle on Bave
dollars. United Radio Co. t l Hew-
ark. M. J.

BUSINESS OFFORTUNITIES

BTART Home business making statu
plaques, novelties, garden furniture, artl-
ficial marble Aooring, liguid marble, Hn:ba

our own flexible maolds, Amnazing profits,
older free. 'C-‘J.'u-l‘.-lﬂ: Publishers, PMT,
Glencoe, Tllina

‘IH'VENTDR.'! At.t.enunn' Aggressive Loy
manufacturer employing over 100 mta-uta
ed in patented or patentable mechanical
devices. Product must be beyond the idea
stage, Clear sketches and wrllun descrip-
tion required, Your rights will be scrupu-
lously respected. Write Box 133, Realserv-
ice, 110 West 34th Bt., New Yark.

BIG Earnings In r own homel Men
and women, learn pleasant, sclentific den-
tal-plastics art in spare time by mail: I'IL‘Fl
course easy to learn, gives you professiona
s-l!lnd:l:n[F fuasinating free materials

ree guidance In ull‘.ina up wrur
dental-plastics business: [%

to Ward Luens, Prsid.unt cnl! or I'I-

o Ang
45A .

:u.:‘pl-suu Bas 4784,

JULY, 1945




GIANT Chinchilla rabbits. Veluable fur,
Dwlicious mr;a‘.. Easily raised. Plemsan i

time, Tremendous demand. Emall in-
ﬁtmﬁ?ﬂ, Large profit. 'Willow Farm,
hi18, Sellersvilie, Penna,

EELL By malll Mail order house gu
300,000 §7 orders with Gardner letter, Oth-
ors report fmd results I write :Il:tl-l:m
enmprigns, for clients throughout mer-
ﬁﬂmﬂumm xgur s:ulh:nr pl‘nhil:m l’ﬂl‘

8, Buggestions,
ﬁlme} Gardner ﬂdw:rtd:lh Etr'rr“ an

S4th 5., ﬂnmﬂ: City 3,

INTERESTED In madl m.'lier or hig
malls? We will print your pame and ad-
dress on 1,000 labels, nnd send them to
1,000 different mail order denlers, for 25c.
You will be flooded with mail, Anderson
Cooperative Bystems, Drawer EB,
Dept. 13, St. Louis 3, Missouri,

SELL TUitra-blue stock store mnd religi-
ous signs, 'J'":lll"‘—a!'c ullmd..‘:i SLmp :i
ultra-biue signs 21.00 nm. [

W, :Elrnmiw-_'.r Dept. 243, New York E:IIE

MAIL Merchandising r:nu.rnL- .muwa. pracw
tienl, proven, moneymaking methods,
npcni literature plus two premiom offers
free, Buckeyve Bervice, 63-FPM Washington
Avenue, Tillin, Ohio.

BELL Genuine leather stool covers res-
taurants, taverns. National Distribatoers,
Pnrua.nﬂ 2, Oregon.

TREALTY Business, how buy, sell,
!a.fnu. arll.ea all u.ntle.u: ui salesman-

'i ]t:l.?: : 1. s ]nl.'rtlculn.ra. Mell
Bpecialties, Ingleside,

MECHANIOALLY Inclined men — Own
and operate general applisnce repalr shop,
Complete, [Hustrated course you
how. W:J.di::g, rztrlg-n.tlm:.. motor re-
palr, how to get business, all
covered. Free lterature. ﬂhﬂ'str upply,
Dept. 154, 2835 NH. Central Ave, Chicago.

SELL Christmas cards, l'.'llsl.bla:.? slgms,

Icr,um calendars, books, greeting cards.
ts! OQuick =ales! Oatalog freel

BI?W. HNm’Lh Wells, Chicago.

THIE Will solve, once and for all your
match and gift prnhl:m with the assur-
ance to cheerfully refund your §2.00, If my
No. 30 standard nrmy u cartridge pock-
et :Jig-nmm lighter, does not mmEnelbulr
sati in appearance, custom Workman-
ship nn.d 'pnu:lmu.hdll.la Everybody TEDI'EIEIB
ngain and again uaranieed for life.
James Corubla, 306 Ocean Avenue, Lake-
wood, New Jnms

$12.00 POUND, Angora rabblt wool, we
supply good Tabbits and buy wool. Partic=
ulars free. House of Angora, Springfield 5,
Illingis

IMPROVE Your job or business. Read
the *“inside™ trade magnrines, Profit by
knowing ““how” and “where." Lists free
Dunbar, New Brunswick 3, N, J,

ll.&KE Hoap at home. Mo machinery.
table. Iqt:fnl:ur: free.

Rldge (s0.1 sz
NEW, Ermtinﬂlh nuine storm-prool
clgarette li t:r. ¢m oying the charcoal
lo, r uses no fuid of
oy ‘I?m],_ El out of order and s
guaranteed l'm- . Every demonstration
AT !uve ‘1 0 mln, with 50 profit.
Btorm- Company, 136 Lox-

ington .Pa'rmuu ?‘E" Fork,
MY Sparetime mall order businesz grew
into over $100 wee profit. I'll tem.a:h
you! Preface lesson free, James Btone,
401 MeLain Bldg., Wheeling, W. Vo,
MAIL Order Deginners| Free! Interesi-

Ing money- Ii'mk.lnEﬁL1 “start you' ideas—lit-
emtur: Parke hnmunu. 40 Polace
. Quebes, Canmdn

LE.H..'H'.H How to rnabu lots of extra cash
a-ulllnf “information’ by maill Write to-
or free details. FPosteards welcome,
Hillard Hn‘th:l';}' B80T Justiee Sireet,
Elmburst 1, H.
T BELF-CONFIDENCE Wins fipancial in-
dependence, Start your own business, Acg-
ensy. Information free, Oakwood
Pub ng Ca,, Mitchell Bldg., Rocky Riv-
er 16, Ohio. X
SIGHNS Made easily, Instructions and
ten sets modern alphabets, numerals pat-
terns up to B in., §1.00. Samples 20 cents
with catal of many ndditionnl [ncome
plans. Co= erutive l!m: 638, Chicago,
TYPEWRITER J-ni Originol
course, simplified hnme ud,r Weber
: euh:.ru:: Behool, Box 269,

HELLCRAFT Art & fascinating, -
able business or hobby. Completa
ners' Bhellcreft assortment, containing
:ﬁhelh.‘ﬁnggmnﬂﬁ.mmd simple Iltn?uEun-
DTS i it nn nlar=
mation, 10¢. P?i'eptung'n dm&u: Laba.,
Box 15623, Lakelangd, Florida.

BELECTED Opportunities for mnk:l.nz
exXira imnmhaspélr:mﬁ:fnucﬁm. FPar P Y
ulars free 1 L ANy,

Box 23 Eta.tmu:l. L, glew York, B’!Ii

ﬂ Lim:.er! ""RtpﬂJ.rl
teries.” At home. Easy m Write Bat-
teryman, B0l South Avenue, Grand Junc-
tion, Colo,

MAKE Flexible Maolds, Statua
Ar ble

IH‘U’HTIGJI.TE Mall urdtr selling. Dime
brings helpful bl-page mail irade monthly
describing  successful  plans,  formulas,
Young Publications, Eent 15, Ohio,

BTART Your own business, full or part
time, Experience not essential.  Detalls
free. Business Plans Fm.ndﬂ.tlw. P.O. Box

56-A, New York 10, N. Y.

H ']' P"I.T]Z‘S Yll:lll in lfetime l;ll.l!.inetﬂ
Write Midwest Drug Co., Dept. 4, Colum=-

bus 15, Ohio.

Hl]ﬂ WEEE Pmaibll. Btart with §0
ln a{:nm time. M%tsht ﬁmul'ntl‘.urlns"
mea:.-. Witiamsville 31, N

ESTABLIEH Lifetime ma.i:l m'dlrr busi=
ness from your home. No canvassing.
Btamp for particulars or send dollar i
for complete ns nnd start immedintely,
Cnse, Box 172, Seatlle, Washinglon,

LOOKING For something new? Manu-
!anr.urlrbg lltnna.. formulas, mail order

ell I'A enta, W'htl‘&. how,
. mell, Dﬂ.a-l 1de, l}nmgl lm
§1.00, Lavana Book Se L11A H-t.
Bouth Bt., Nocona, Texas.

ETART Your own business now, Oeb
ready for bl post war earnings. Take
subscriptions tu leading magazines In your
spare tlme, Dnmpiete su%& and detalls
fres,  Write Ameri aders Bervice,
Gwynedd, Penna,

OFPERATE Popular “'dollar-p-week""
bw]tl:n:;h!nt ilfrviut R;umw!m_-. ge

are time, terature fres, Ells,
Elml.fe North Caralina,

OFERATE Home maill order hunil.wsn.
Permanent, prmuhl:, J‘: established
now. Church, Bl4 Zdth 8L, Billings,
Montana,

T BUILD Profitable real estate business,
spare time, PFree particulars. Olark, Box
43, N, Bpringlield, Vi

GET Ready for own postwar business
meking Venetinn thnd& Tustrated in=
struction book $1.00. Elwert, 6800 North
Ashinnd, Chicago 26.

RAISE Wﬂt‘ﬂiﬂ. e:aeugm
Details, ‘stamp .1 AT

BEND For “Money Grows on Trees,'" It's
free. Lightning Speeds, Btreatar, Tiiinels,
OFERATE Frofitable ecredit-collection
agency business;
ally um“rdn fntm'ns rl.i.' liternture free,
Wrlte uf:. E‘:t:mlun Bervice, De-
pariment 101 Angeles 385,
EEE:EE'ERB General ledger a.nd
tax report experience. Operate
nent, profitable accounting servies for t-'he
er business, Part or Iull time, Bim-
1.|.l'I:d method,  Write now! L. ﬂ.. Bell,
1400 West 25th Birest, Cleveland 13, Ohlo,
“PROFITABLE Mall order nppocrhmltl
‘Fa.ﬂ&a.r Bervice, 332 Washington, Eubﬂken.

MAKE And mold a:enulnu- lastics, For E
IMustrated work-sheots e n methods,
processes.  Authenfle-simplified. $1. Frea
circular. Plastics Dgul:. H3TB ‘Tracy,
Kansas City 4, Mo,

“MORE Mon seCurity,
Write aum 136 4. M. Harvey, Cnk on: Park, 111

BELL By mail, wholesale, Envelopes,
dmm.d.

!l’aum t mﬂt.l_'n u?‘:m.dupur
rapna o ca
Omaha E Bervice, ]Jept Hl
lﬁ! mli!umll Dmn n 3, Neb.
“A OOLDEN portu.nit.r.r for men and
women_ lookin t war future.
:n.'md.u DF‘

TIOATE—Co-Operative mail i]
motlon service for profitable epportunities,

tunity.
ELARDOEE

Russell Johnson, Clarksfleld, Minnesota,
GUARANTEED Income! Grind lawn

mowers,

§3.50 Investment] Mowers, Janes=
wille, Wis,

LAPBING This month 339 moneymaking
patents. Buy pletons Monthly Bulletin,
1.00. Subscri L00. Confidential in-
éllg'munn. Station N, Box 63, New York

BTART Mallorder 'hmi.uhnp—mmu:l.tnl:
furnished; publisher cooperation
brings booklet, excinsive setup, na.mplm
exciting ideas, General Publications, Oa-
sining, N, Y.

HECOME An "Artritionist Aasseur'™
First improvement over Bwedish
in 100 years! Results unbelievablel
Ewle;rluzen. 0136M, Station 8. Leos Ans

Eeies
“OIL-DRILLING Offers unlimited op-
tunities. Prepare, know -ulhmlutdw
s procedures alty sales

Fnl.l:t:il:;a.! secrets,  Walun n!bnnut.'lm
Lynch's, Caddo 1, Okl

BTART Exceptionally pﬁ:iﬁﬁiﬁie home
rug-upholstery cleaning and mothproofing
business, no machinery, fres instructions
ghowling how, Torrey, 05 Pederal, Boston.

3,000 ‘.I'E.!'LR- Bideline casy, nventing
simple i teed cash

lems markets.
Hendricksomn, Mt!-' . Wis,
“HOW To Make Bi le Molds and Plas-
tor Plagues.'" Profitable business or hob-
| Booklet 25e, Plnkterﬂ‘ﬂll l40E E.
rd Bireet, Cleveland Ohio,
You E:a.n make a nﬁd living Imm;-
own hom No canvasslng. Details fres.
Btuk nnmu Box 211, Danville, Illinols.

T COLORGLAZED Concrete p-'m#r!’ made
s b Jee Dy ot Bawie
E!Er_s loars, T nI:ement- "leaksecaling.
QOther m.onermnh:lnz
detalls free. Men only.
teries Company, Pergus Falls, Minnesota.

ETART Profitable business, astounding
new epecialty, women rave about it, per-
tieulars free, campalgn literature supplied.
Willlams, 664 Bank, Johnstown, Penna,

TAILORED Homes — the modern plan
book, Ad under Miseellaneous heading.

AMAZE Others, add columns Instantly.
Add faster than ndding machine, Free de-
t.hallll' Math Institute, Box 833, Mobile 4,

WANT To make §100.00 weekly? Do
foolin. Details and 64 page booklet of val-
uable moneymaking Information that can

mean |mmediate eash and your future in-
dependence. 25c l.'pl.ld Write today.
ggjr. Wilkin, 1348-M H. High, Hillsboro,
0.
T POSTAGE Stamp _machines—Porm ¥
own route. Mew 15946 models selling 1o l'l:ul
3c slamps, §20.00 complele, Avernge praflt
58,00 mon! peT maching, No car or ex-
;:'rl.:nm! necessary, Bervice In spare time.

'ree ilustrated e, Parkway, 30468
Tioga, Baltimore 15 rland.

BICG Money m E.nlls’!'md Btyle t--
tery, bird baths, wells,
[:Illl'l' d.ua l.EL

l.mu:u-mt:t. New meth
Dolor with chemicals, water:

bling, colored glaze effects, Dd.m
samples, pictures, literature. Hulls'wwd
COementeraft, 8337 Wundn rland Ave., Hal=

lywood 40, Callfornia,
$—RAIBE Giant Ghtrmhl:l]u rlbbits Wil=
low Parm, B 154, Bellersville, Penna,
Money at hu:uHe selling by mall
Particulars free. Carl Ellsworth, Box 346,
Bea Breess 20 M.

PLASTIC Houses—Bulld elfl Re-
surface old bull I W erful building
material, Write lelzing Service, Ed-

wardsyille, Tlinois,
nt home! Thou=

KE Extra_money
sands dol Booklet “How to Sell by Mafl ™
Eem how, Sample 35c, Wall, 143-A M.

HOW And w obtain eapital.
Ba-rvqm Inined. Partlculars free. Btar
L] apnkoneta, Ohio
EXTRAORDINARY Mallorder tu-
nities. Literature free. Hudson tier

Bhop, Box 122-A, mturdnm H. Y.

DIME Brings
nes; rnﬂuhla m

ma mkers, Gul;-
ler huul nm. Rendln:

MAKE Real ey with my_ cireulars.
If yoo don't III rul‘nud cost of circulars
plus postage you spend maili 250, $1.00,
An n:l::lumw overyone b rzmt. Sales,
036 Wash, Blvd., Arlington,

l‘nﬂt.l

REE Literature. Home
I'lﬂ:b. M‘e—

F
J. B B Djll.rib'l.ltkll 5
nue, Mew York 10,

EARN H-:m w{th Hxﬁlt ikl
COLTSE, 3 w

Gearge O
LeRaoy, H!chlgnn
umpacrm I-'I!nt.!- ¥our [ﬂ.lll\e [
factary. No equipment, capital necessary,
Chemist, 1828 ED‘LH. Hen Wia,

46A POPULAR MECHANICS

“schemes’’

ﬂl 0 REPOR Ull:l:l
nce, Ohio,

“Bchemer™ H:wuln:, A
-l‘lth year, $1.00; 3 months, Z5e

mzﬁra—*m muall our ut.mtuu Good
El‘ﬂﬂh Home business. Maywodd, 1133
rmdwu:.r Mew York.

“TURN Yaur retime into cash, Litern-
ture iree. Pfeiffer & Jamison, Box 4888,
Washin 8, D. 0.

MAIL Order business :n‘urm shows you
how to make money, or fulltime.
Teaches professional m o:rliar technique
—nob penny- wﬁnl'r.:h.mEF emes., New sue-
cess catalog freel rite—Nelson Com-
pany, Dept. 4-02, Chicago 4.



YOU Too can learn how to make, mold
or cast real plastics,. Send stomped en-

GROW Dwarfed trees. Instructions 25e.
MecGuire, P.O. Box 638, Dept. G, Seattle

velope Box 408, Gainesville, Texas. 11, Wash.

LIQUID Marble —Colorful, piazed| Mold, EARN Money at home, “Cash in, Book-
brush, spray! ﬂnmmlunn oars, rubber- let,”” tells how, 25¢, P. O Schlotk, 131
lastlc molds. Particulars free, Marbleis- Prospect Bt., Itocu\-ulu, Conn,

ing Service, Eq Edwartﬂ.ue g

Ra JING Canaries '.l‘ good_ profits,
Valuable bird book—'"1ta Core, Breeding
and TIII:I:IJII.E‘_' IIW A.mu;lutn

Cilll!‘&f 2818 E.Bla.t.td Chica
L IQUID  Marble; snow- W‘h.ll.e miltl=-
calored. Qlazed, Un nglazed, = Comipcaltion

flooring., Lifetime wWed Mo
rlorities. Flexibla mulds. %Iumr cast-
n det into the big money now. Full

nrm.l.l:lu'n {ven free. Write Compo-Tex,

Box T86-R. 5t. Lowls, Mo

TOET_into mall ul]!:ur. Prepare for fu-
ture. Btart sideline bus now. Bplen-
did epportunities, Interesting, profitable
proposltions 1mmedlnt.elr. pble. Prog-
ressive Magazine tells how! Prne details
and premitm offer. Bheboygan Publishing
Q.. Sheboygnn, Wisconsin

121‘ WAYS "rq make money, In home of

business af your own. Full partie-
gllu: “fres. Elite Co,, 214 Grand Bt. Hew
ork.

BRUSH ?J-ll:tlls’ DL‘I tAts connect to & bat-
tery. No tanks necessary. OCood paying
business lt home ulaun.i an rts, bath-
room fixtures, bicyeles, reflectors, silver-
ing rrors. . Ho shop or experience re-

nired. Outfits Turnished, Free bookleg.

unmetal Co,, Ave. H, Decatur, IiL

MONEYMAKING OFFORTUNITIES
HELPF Win the war flrat! Then man
rou’ll like sflverlng mirrors, reflectors!
aking sparkling chipped glass name-
lates, t}umtugjﬂces Bprinkle, Flater,
ﬂo. Marion, Indiana,

ANICALLY Inclined men — OWn

u.m;l oﬂernu’ﬂmeral appliance repalr shop.

ustrated course shows you

nnI' Welding, mina:n'nﬂﬂn.. maotor ru-u
pmr how _to get husl.nm. luav

literature, -::hrim upply,

bup: . 11564, 20356 N. Central Ave., Chicago.

EARN Huﬁy evenings, co and du-

plicating comie cartoons for vertisers.

Adservics., Argyle, Wis
MONEY Made easily. Be independent.
Go atn:m;a or nickel brings particalars,
Act n Bargain Specialty Company, Box

HS Hndﬂtb\. alifornia.
200 CORRECT Names and addresses of
fnes, ad-sheets, ste., plus
guntic mail—250, Anderson Cooperative
EB, Depl. 13,

e

DDLLARE Uﬂilmlteﬂ. earned ﬂ.l hn‘me
Free, booklet, ""Reclpe for Buccess.'” Biar
Enterprise System, P.O. Bu: 4204, Houth
SBiation, Denver, Calarad

TBELL ramm by ma.u 00 mome-bullt
brooder plan. Your profit $1.00. Details
free, Chick Brooding Bervice, Box 355G,
Centreville, Missizsippl.

e Independent, atart
g neas at home. Literatura dmﬂh-
over BE “money-making
loe. Foucher & Bon, 1%1! Detrolt Bt.
D!trdt . Mich.

BDOEREEFEHE — Interested in morg
spare time—detalls fres, Journeay,

WANT Finnnoial lndapendence‘i'

:IﬂﬂE rth, Orange, Texas,
MONSTER Mail, mBERLIne, l.iﬁﬁ'uem
f.'lrcul,a.r.n opportunities, 20e,

Teaple, Decatur, Indians,

ested monoymakers, G4
}mle book, 2ic postpald, Business secrots,
ol . Bnd wholesale supply sources.
Ko ads, Money back il dissotisfied. Write
today, now. M. B. Lloyd, Box 135, Mitchel

Fileld, N, ¥
;15 00 HOUR “'I'nlbming ' Particulars,
17¢h, Los Angeles.

Steele, 6N

T've
hEl;.lEd Tlimmd.s Dr. Tibolt, 25M, Phila-
delphin 20,

MANUFACTURE Fast repeat, large prof-
it products, Kohen, 506 W, i&th\[:n.lmpln 1.

200 WAYS To muke money 25g, Success,
Box 912-F, Birmingham, Ala,

“POR OCash without canvassing write
Poulsen & Company, Slon 2, Illinois,

T MAMMOTH Mall, irade magaaine, nov-
elty—l0e. Harvey Steele, Maumee, Ohlo.
OVER Ten thousand ml:lﬂ-E].'l:llB.kJ '
rlulu Bnmple and clireular, 25c. Batis-
aotion gunranteed, Holmes, 482-PM Easg
24th Avenus, Vancouver, Connda.
TWENTY Mm:mr—mnxtn plastic formu=
las, secret processes and mold-making
t{: Price, $1.00 postpald. Palmer Cao,,
tion A, Berkeley 2, Callfornia.
1500 000 ﬂRTIU'LEE Wholesale, Suppl
source catalog, directory 10e, Htuﬂwds
Bunnyside-FM, Indianapolis 44, Indinnu,
EIANT Blg mail! Hundreds of money
making propositions, home work offers,
mnludlniuis.l.: magnzine, all for o dimo
Oarden Publishers, uurd.mv:lllc 11,

memthmu Tabbits, Wil-
low Farm, R 158, Sellaraville, Penng,

MAKTE Plaster Plagues, Statunry, Liguid

Marble. Instructions, formulas, $1.00.
Ideal Bervice, 178-A, Park Ridge, TIL
YAATL, Order ‘W‘nrld ' Duistanding

mall order magazine, Sample eapy 10,
Martin's, Box 2414P, Bridgeport B, Cenn.

I MAEE Big money in the mail-order
husan Yuu na.n do the sm.e u.t h.m e

Harvey |

LUMINOUS Paints, ready-mixed, flve
colors phosphorescent §1.00. Flve colors
Muorescent §1,00. Each color covers six lo
ten square Inches. Card showing the ten
colors on inch squares 25c. Catalog of elec-
troscopes, spectroscopes, radium int,
0. V. lanmps, eto., free with above, Colo-
log alone 10c. Hammer Laboratories, Den-
ver 7, Colorado.

" FRER Oatalog.Chomisiry, mineralo
blalogy, l}ﬂﬂtﬂ Tracey Lobaratories, Ev-
anaton, Illinoks.

A.MATED'R. Srientisty” Mogazine, Naorth
Ever n-L, Memphis 4, Tennesses: copy
15e. Year !l 0.

T HEW 32 Page l:‘hznﬂ!:nl lﬁpﬂmt!u order
boolk. Complete line of chemicn] gloss-
ware, apparatus and chemicals, Send 0o
for this book. Btandard Selenee Bupply
Co., 1232 N. Paulina Bt., Chieago.

—EPECTROSCOPE For quick ehemicdl
analysis $3.50, Euotting Bons, Comphball,

Californin,
LABORATORY Bur.l llea at whnlg.}e

prices: Chemistry, . physlcs,
m.ln:u.'.l.u.L loe, le.i.ﬁmtl EI:‘-I:N‘.-'I.H Cao,, 2204
W. Horth Ave., Chicago. Established 1908,

FORMULAS, PLANS, ETC.
NOW Avallable! 10,000 formulas, red=

Eﬂ trade secrets for maoking numerous
ucts, Over 000 poges chuck full of

mm:l.-ur—m ideazs. Businesa opportuni-
ties galore! Bhows how to make artlcles
of all kinds. Edited by expert chemists.

Hlustrated. Rellable. Authentie. Easy to
read and understand, Start your own man-
ulncturing business! Extral! 50 one-ingro-
dient formulas, All fast selling products,
Simple to make, Bi anln. Large profits,
Label copy. Source ly. Rr-u-i money=

£2.95 3|.|-m-l.j:IJ D. U.8.A,
uranﬂpgﬁupi;‘w Cmnpm}rﬂ 1;:54 Writ;.
Kenosha, Wisconsin,

REAL Manufacturing formulas, Lisis
fres, Cummings, Chemist, Gordon Ave,,
Byracuse, M. Y.

BREATY Making. Easy guatantesd melh-
od, Send 25c for recipe, Write M, Sharon,
484 No. 50 Bt., M.ll:wn'uhea 9, Wia,

RELIABLE ;Fnrmu]al:':‘ 924 page lllus-
trated book. 10,000 sclentific formulos,
reci mrut& instructions for most any

nct. Counfless profitable business op-

portunities, Including D.D.T. new insectl-
-‘-lﬂﬂ t.hu ellminates ﬂluﬂ-. mmqiu!

Neas, rodaches, ﬂc.

Eﬂ! :matpnld {o.0/d . 8. l:mh.r] Pnrel:n

delivered. Adams Brown Company,

T kel you Bow. I:ﬁl Box 5. Olen: | S LOMINOOS Pome e
u. = "L US_ Paint,” rmllver!n: mir-
shaw Pa- Fit uﬁ“—"-’ ms. 500 other formulas, i’l . Boap-

“‘FAEIDUE nrtunlu' Cntllm: * ¢o nﬂg ﬂl:I l'mmu:la:}n}-_ 00, Tdeal Berv-
l0e. P.O. Box 5, Ban DMego 13, Calif,

FUBLIEH Your own axlne. Hand- EAKE H F‘un:r famous formu-
same 53 _page format, well edited, [llus- | las'’ Fost sollors, $1.00 with catalog of
l;nted. ﬁ-‘mt. low ms §1.00 month. Brings | money makers. o=-0perative, D'n

rut e, profits. 10c brings sample, Chicago,

h.t ational. Ord. Nebr.

LB&RN Metaseienca, Hemarkable drug-
henling, No manipulation. No ap
ratns, Unballevahle gimplicity and resg 1.5
Irexpensive correspondence course. Write
Metasclence, De Land, Florida.

“THOUSANDS Of alarm clocks need P
]:urlniedJErrJn' stores swamped. Our

course teaches you how to re-

pair thusa clocks. HNecessary and
supplies furnished with course. Alarm
Clock Repair B-ch"-lﬂ:, Dept. B, P.O, Box
1683, Houston, Texas.

TY Manufacturing offors op
tunity in every communily to start 'Dﬂlﬂf--

ghle business, Large arders walting, no
expensive aqu.l ment nesded, No priori-
ties, Big ts. Write today. Plastex
Produc 127 Glument- Bt., San Francisco
18, Colifornia,

THOUSBANDS Artlcles wholezale, “Sup-
ply Euurm Dlrer,to:r::" 1be. Ideal Service,
L7, Park Park Ee

T LEARN Tl:tulc lLtl.d neckiie ting,
Easy, Work brings exceptional prices,
Taught by prominent artist. Just off press.
Price $1.50, Fenwicks' Service, 1008 Park
Place, Brooklyn, New York.

GREETING Cards. Whelesals
Bample 10c, 14 assorted $1.00. Boo
pariem, 327 W. Oenesee, Buffalo, N.

BACKYARD Moneymakers. Tniqu
Some good for a Iurtlma. §1.04. Dctall:
free, Macklyn, 600, Pittsburgh 12,
Fenna.

INDEPENDEKRCE And your own busi-
nﬂﬁﬂnﬂ?ﬂlnﬁl_, Little %r:&n ggmtlf
Ranerva, Onkland, Nebrasia,

1500 NEW HNames of mall-order oppor-
tunity seekers. All 1445 Inguiries from our

own ads. §L00. Om E‘uwlaﬂa Harvice,
Dept. 87, 4721 Ounlifornia, Omaha 3, Neb,

rices,
Em=
Y.

EARN Money at home! Thousands dol
"Home Worker Magazine” tells how,
Bample, 25¢, Bizemore, Box 7. 4817 North
Koatner, Chicago.

LICK Mhur*'l'l: layofls! Btart own bus-

ICELESS lce—Colder, clenner, cheaper,
Dufly. €83, Covington, Ky.

LINE Oas machines, 30¢ roies,

AR
plans $1. Ideal Spec., Lakewood 5, R. I
FORMULAS: 18 Proven meneymaking
formulns $1.00, (Mot stock-formula cata-
logue stufl), real unusual offers, List free,
arvel Loborataries, 5620 No, Maplewood,

Chicago.
FORMULAS — Latest. best. Analvala,
L1be:1l-1.|re free. Belfort, Enginsering

iness: home, office. Bookiet describing | Bullding. Chieags.
o Teetd ﬂf 127 Tested Fl Irea,
c”ﬂ %a.“in Grand Bt New Sork, AGENTS WANTED

I'I.A_STICE- AGENTE—8all - mechanies, deep-etched

FLASTICS: Learn to make and mold

nuine synthetis realn and plastics. $1.00.
gfalph Quisler, 420 d Ave. Bo., Wii-
consin Rapids, Wis.

PLASTICS in a Wutshell." Complete
outline, Includes instructions for starting
rofitable plastice fabricating business.

1.00. Plasties Information, [FEN
Htlmlﬂrd. T

ONE Percent pald on sales, Plastie come-
dding,. Want contacts with
hing change to plastle
Whittler Plastics, 309 Gregory Ave., Whit-
tier, Oalif.

Box

CHEMISTRY

THE House of Winn, the home of sup-
les for amateur chemists, See Winn's
ew Tden ehemical kits and a.pg:;s.ms out-
fits for home erimentin
retail catalog. tablished 1931, John H.
Winn, Dept. 507, 124 W, 21 8L, New York,

CHEMICALS And apparatus for Indus-
trial, analytical, nnd frl'rnlu lnbaratories,
Complete supp) !I:r'l.' oo for c.nrreu.uund-
ance school stu
Daept, M-43, ‘Biulnﬂunl
ML, Hopa AVe., Rﬂﬂ!ﬂ‘t!r

ply Co., 11
. New York

oxtra neourate stninless steel pocket rules
with clips—the handy tool that evervbody

nepds — 67, pradunied in G4ths, ﬂﬂnd:
16ths with decimal enulvalent table on re-
verse, Bilg nwnuhmir Elmﬂt- maker—aells
for Tie to £1.00, for one sample
wﬁﬁﬂ!nrﬂmdﬂenm nted on eard.
Mark Specialty Co., 560 Templa Euﬂdin.a,
Rochester 4, New York.

AH..ll ZING year round Ll.nﬁ
gl:rthur. gll. foremast frew

slon assortm friends, fellow wm'k.urn.
church m's;u.nlm.tinna. Latest vogue de-
slgns. Unsurpassed value, Costs yvou Slc
up. ﬂt? l.'gut. selling boxes, Up hapm:l:l
pro Tperience UNNeCRSSATY. [
ofler. uust aunplc assortment on ep-
proval, ney plan, Bluebird Stu-
dioa, De-pt IE:EI Flichburg, Mass,

§l BTARTS You in business, Bell deluxe
five Iu]ld tsl'?s, mﬂﬂ:.& woal Int:ﬁ;.k dl]nlta
you only &7 per BIL, ¥OU OEETL
Bend $1.00 for aneclnl introductory
two five fold Catalog cr.rnplrl-u Ilnu

{ren, Phﬂip 5 Neckwenr, 20 West 22nd Bt.,
Dapt, E-20, New ¥ork 10,
JULY, 1945 4TA



BILVER P!lt:l.tl.t lguid. Simply rub-on
with a cloth, Like a h d.w:u:
at home or in m%
sl:lwrpllhﬂ. £s,  O0e :rub'hl.n
penume 1000 fime pure si ?:rp!lhr
:un.iu.h, rub-on_ mathod, nat n
process, Renewa silverplated '.ahtmr: a
other silvered articles like new. Fills in
scratches, covers up worn and Drassy spots.
Lasting finish, won't come off. Also silver-
plates onto brass, copper, bronze, =inc,
nickel-silver, German-sliver, and some
piher metals, Over 100 other uses in fac-
store, mfre and home. 1]:t:ﬁlhmr dt];
verware, jewelry, m rumants,
antigues, l!l'l goods; clean up and refinish
automobile nickel, chromium, light reflec-
tors, heirlooms, and such things. Removes
rust and corrosion at frst rubbing. Bales
distributors wanted, to sell to jobbers, re-
tall deslers, ngents, salesmen, gtc. Wo are
producers, manufaotur laboratories,
nnd we supply to distributors. Details
free, MNuProcess Products Laboratories,
Dept, 148, Aurora, Illinols.

ATTENTION, Plichmen—We have thim-
bles that we ¢an furnish you AL one Cent
cach: also mssorted blotters at one-halfl
cent each, Pencils with the tip and eras-
ers, only one cent each. Banders Mg, Co.,
Nashville, Tenn,

START Your own business on our capi-
tal. Always your own boss. Hundreds av-
1:1'1.“ §2, 'Ptl"n 5,000 u&ﬂl nlum sen.g
alter ar, & KL & D A AT
on -c:n?;it. 200 hmgtwnen-mti 3 Salling

erience Unnecessary Lo atart. Wonder-
ful epportunity to own pleasant, nmﬂm‘nla
business hacked by world wide indus
write Rawlelgh Co., Dept G-TU-PPM,
Freeport., Lllinois.

B0c FROFIT Each §l1 sale] Scll perma-
nent :rnl:lth:rmnﬂng sojution. lay
n.unla E% LT UNNECESSATF=—We tell
you_how. Kinford Co., Wayne 3, Penna,
TPLEASIE'ITAE Wlndgw I;EI.nEIT E&rnmt llmn

BE per dozen, Hample pos "
Frank Eisinger, 766 Fox 86, New ‘fan- &b,

YOUR Opporiunity to make big mons :-r
Frepare now for best sales season  just
shesd, Voluntary repent orders. Supplies
furnlshed., Wholesale cotnlog freel Tibe
MeGregor Magnzine Agency, Deplk, PMAG,

$3 FIRE Exuuguhh:r qul.r.t sales,
wholesale or direct; 1 H.f “Pu‘e-
Klller,” 108 N. Franklin, ﬂymu 4, N, Y.
IJ. 'I'R.T.l!.L Order, 10075 E‘H:IHL Big
ﬁr -at-once sheet mu-

g:ln BADPM Michigan Ave., Chicago 11,

T FREE, Mexican mrinl:lt:lm Biggest
line. Larger profits, “Commercial,'" Apar-
tado Postnl 0318, Mesxico,

“ELECTRIC Ironing cords with Indicator
light. Irom-S8co-Ezee Company, Mt Wash-
ington, Ohig,

600,000 ARTICLES Wholesale. Direc-
tory, 10c 2nuuu-ma.lnl.. Grace Service, Mill-

Georgia,

edgeville

WHOLESALE Sources. 500,000 articles.

Prea directory. Maywoode, 1133 Eroad-
[

“MJ'.I'I.. Order Trade Directaory™ tells you
where to buy wholesale. 25c 1945
edition. Box 603-FM, Canton 1, Ohlo.

GOLD Lacquersd window sign letters.
Beautiful :I.arn SiEES—pEnny Free
samples. 841 Halsted, Chicngo.

EKCELLEIFT Elddniiuu for printing saies-
men. Decalecomnnia name plates in small
quantities, Also, I!'hB-HI money applying

BAmples,

Initln].'a. on  automobi Fres
“Raleo," X-184, Emtﬂl:l. [IH‘.I MInEs.

PLATING Qutflts mr AULOpArts, refiec-

*ﬁur&"‘crunnmt Egt.tzr pa“n tanks

ﬂtmmugl Co., Ave. N, Decatur Ill.
MAGLC clemer and ltnmlr;

Hatter than & ! pru-'ﬂtl-l
Bample fres. :B-ultuu B0OT Irv Park,

Ohlengo,

Pklg:nmw-m{ “l!.nd. BEIJ: mn.c%tramu:,
ma voars, loilons AMPoas, 2 p
ucis, labels, botiles furnished, Qualeo,
E-20020 Rusetl Detralt.

ELITE Collection contalns 127 lnns far
glarting own businesss; home. . -
periptive booklet fres. Elite Co., 214
Grand St New York.

HIGH-GRADE SALESMEN

5100 UP Weekly e.aslls earned with our
lnrge line essential maintenance materials
for schools, Iactories, farmers, ather large
uscrs, Write P.O. Boox 1341, Dallas, Texas,

Mount Maorris, THinois,

LUMINOUS Paint. (Shines in dark)
FProfitable seller to millions of people,
Rush name for free sample. Lile-Saver,
B0, Baybrook, Connecticut,

MAGIO Races—At tauch of lighted cig-
arette, =six horses are off! Watch them
run! 5!1 maces in malling earton—&§1.0d.

Agents' commisslon—40%—In dozen lols.
Order direct from this ad. or send I0e for

le envelope (5 ra.m! and complets
detﬁh_ Pines, Box 32, Flushing 25. N. ¥.

TEVERYDAY Cards, Make $5.00 mm ev=
ory ten $1.00 assortments you sell. Also
mqﬂu cards and conversation notea,
E‘I usual demand, Send for samples today.
qu.n;'! P, Ellis, D*pt. PM, Pitman, N. J.

TBEUNEADORA Eliminates mu., nil
traces of skunk odors! HNothing lke It
Whirlwind seller (o farmers, trappers,

neral slores, breeders, etc. BIg profita.

end §1.00 for sample on money back
prantes or write Sparhawk. Bparkill,
ew York.

B‘[U- Profits taking subseriptions [er all
ngazines, Agents’ confidentinl eatalog
:Ijs.: ng over 2500 perlodicals and complete
starting supplies Iree. Pines Sobseription
Agency, Flushing, New York
CHRISTMAS Cards. Earn blg money.
Take orders golore from friends, 235 ex-
ulsit: folders with name $1.25. Free sam-
u. 10 designa.  America's fastest selling
1 Ohristmas folder box, Costs G0c. Sells
£1.040. uc:st- samples today. Bunshine
Et:tt’, Dept. E, 115 Fulton Bt., Myw York

AGENTS, Eve
h{' 16 honor sorol
g1, snmple af wholesale 0o
ticulars, Condon, Box 157, per Darhy,
Penna,

ENVELOPES, Tags, bags, boxes. Dig de-
mand, Bteady r\epuﬁ profits. Build :.'w.r
own b‘ul!.ueu. Omaha Envel tew,
Dept. 68, 4721 Gnlﬂlfucrnln Omaha 3, Neh,

BALESMAH Calling on farmers, hun-
dreds of leads, commission. Eagle Weld-
ing. 5085 Broadway, Chicago 40, TIL

T youna, oid. handicapped, earn money
at home. Mo t-qui!:mmr. needed, Write J,
Oranese, 241 W. 110th Bt.. Chieago 28, IIL

MAKE Big profit sclling Vi-T-0d1 for
hair and J'll:lﬂ’i Write today, WVI-T-0ll,
1650 Amsterdam Avenue, New York 32,

SHERPEWOOL_Auto wash mitts, long
wool two sides. Hanson's Chamods, Glov-
eraville, M. Y.

48A POPULAR MECHANICS

one wants beautiful 13
of loved ones. Retall
repald. Far-

EDULATIGN’.I-L AND INSTRCC‘I'I'IIN

“HOW To break and Train Horses"—A
book every farmer and horseman should
have. It ia fres; no obligation. Simply
nddrm Beery School of Horsemanship,

E uD‘i Pleasant Hill, Ohlo. I

1-ACODUNTANTE,

uur income operate a profitable hml—

t.egaln: service spare or full time, Text-

and particulnrs §2 Tax-Saver Sys-

£ _D. Ft. Worth, Tex.

wsmmﬂ—mectric are. Learn profit-

able trads ickly through aclual prac-

tles, Individunl “welder Inetructions ot

f Yl u‘Eﬂ “‘?-‘&'Jﬁi& I:ngrln Ble,
res, uable

Behool, Box M-TH2,

Troy.

Q0D Jobs and a sound postwar !Ilt'um
maut you in hotel mnd iml?tuum:l.l

Men mnd wumun—ﬂl 3u—nnd l!
I1-paid positions tha er color, excite-
g ml.na duties

ent, ever-new and
ge.:.ﬂutrd,mnmg business In hote r.luhu
institutions, means even greater riia-

nitles. Lewls School recelving for
managers, ossistant managers, stewards,
hostesses, purchasing agents, and BS other
types of Important positions. ‘These are
nob temporary jobs, but

tlons in Bn essen

ome, n EDATe
Placement Bureau he
D ikeant ou will "maks H,

Fuarantecs B Lo ;
Truinin[ Bﬂ:mﬂ. '.Eln-um DP-368,

MAKE Up to wock ns tl‘ﬂﬁ-ﬁd
actical mnnr’%m“rg I.th:lﬂ',l' M- home,
ooklet free. Dhln:n of Hursing,

Dept. K-7, Chicngo.
IMPORTANT Intl:l':lunt Ininmunn o

subaistence farmi 26¢ rhmgﬂ eoin,
Mﬂi‘fa.n? 3 Longlel-

refundable, D. H'..
low Dr.. Jackson 7. Mich

BTUDY At home, We teach 300 low cost
vocational courses. inclu real estnte,

ANYONE Can learn slide rule, Mo math
needed with “Practieal Slde Hule Man-
ual.” Send 5100 Lo Box 2203, Dweirolt 31,
Michigan.

VOCATIONAL Advice. Prepare for the
future, Have a vocational an and
know in 'h‘l'l.l.l business you are most lik
Lo sucoeed, nd §lo for q.uﬁuumminr n
E'!]}ll.ﬂﬂ.l.ll:fl] nf our service, Money rel. .;l-

if not satisfied. Vocational leanr;
.Bm.'nw,_ .0, Box 1105, Kansas City, Mo,
Asleap? Tl ipeaﬂ it Dr.

'mmltr 35M, Fhiladelphia oo

REMEMBER Without r.!l'u:t. Five lm:m
memory course 50 cents, mghw Mid
Publications, Box A-366, Lincaln 1, Ne

HOW To be 'll!lll‘-h?. bulld finuncial uu&

amuk Tully explained §1.00,
. Passcal Boy ce, Box

I:Il. Pmlnd'u:hm b, Penna. =~ =0
“ﬁgﬁmImmﬂnﬁ% Lnﬂxa'plnk.'lnt.

g, o prepal Lock
smith, Canadian, Texas,

E!-I.ARAETER Rl!ld.l.ng intereating hob-
by, read people llke a book §1.00, Amase
your friends. F‘rthlrtleula.u Peraonal
Barvice, Box 131, ladelphia 5, Penhi.

HOW To be wealthy carefully explained]
Write Box 2501-F, ﬁ Anl::as: 5

MEDICAL Laboratory technicians in
cat demand, We train ¥ou in your spare
me, in your own bome. You cin prac-
tice while sl.ujﬂll}f Write for Iree cala-
logue, Imper echnical Institate, Box
BT3-E. Austin. Texms,
18 Your job duli? Find the occupation
m.ust. pleasant for you. Your work need not
be drudgery. Let us help you become a suc-
cess, Proven vocationnl] testing, Sincere,
raonal attention. Write for Information,
FROnTE] [rommﬂlnl Bervice, 10854 Mo-
nadnock Bullding, San Franclsco 5, Calif.

Yor)

SECRET Investigntion. Experience un-
nefessery. Investigators Frleilpra Trag,
DBEE_EE Wagner, B 1325 est BSth, Now

HORSEMEN—Iearn to traln and galt,
‘Teach tricks. Pree book, Animal Lovers
Azsoclation, K-111, Tarzana. Calif.

TUSED Educational books on all subjects
so0ld, rented, also bought mnd exchanged,
Mn‘n.erbi{:t guarantes, Write today for
fres “.tal.ug and detalls. Lee Mountain,
Pisganh, Alnbama.

REFRIGERATION — Alr conditioning.
Mechanically-minded men! Are u_in-
temﬁl:cd in the kind of work which offers

“go-geiting” man 4 real chanco to make
hc: way—=evenn own his own business?
Then write teday for h‘en facts about re-
{rigeration and alr condit , and how

you can start now Lo get a ng foon-
datlon for this fleld Eour spare time;
how you cam get the af training
which for 18 years has h 50 MAnY

U.E.LL_men “make the grade’” inm a bi

, Dtilitles Englneering Institute
ABW, 1314 W, Bel Ave,, Chicago 14, Til.
EUOD ) Oaed” -instruction educa-

tional books on l.ll subjects bought. sold,
rented, exchanged. BHatisfactlon mn-
teed, %ul.u Inl'm‘mntiun n.nd rf'
l]luutuhd u:gn:lu
Company, mL 2-02, f.‘lh.'lc

AU‘TD Body and fender work. In:hldlnu
metal work, welding and spray Ing.
Look imto it! One of the most
branehes of lrr_mzndnm
fering chances rm- gond
business. Traln | s{u te for
froe fncts, I:I'tl.litin L. Drpt 14X, 1318
W, Belden Ave.,

FLAYS H-‘TOHTEB MHU!{-"RIHB

W'R-I'I'E Artloles, stories, Complets as-
sistance, Commission exelusively. utn-
rop, Junotion Oity, Kanses

NEW Writers needed L;dr:gg;l{: idé:nlf in
., mAgnzines a
ﬂmﬁnnth to “*break inta™ fascinat-
ing writing Neld, May bring you up to
§5.00 per hour spare time, Ence Un-
necesSary. Write today for free details,
Ho obligation. Postea 1l do. Comfort
Writer's Bervice, 210-F South Seventh St.,
2, Bt. Louis, Mo.

ADVERTISING AGENCIES,
WERITERS, FOR ADVERTISERS

CREATIVE - Ad-writers earn ﬁ
£30, 000 vearly. Fascinating carcer, ‘Pro-
{eszional home course shows how, Ad-
Labs, Box 971, Jacksonville, Fla.

I WRITE Letters and nds that get re-
gults, that's the kind you want. J. R.
'%an. GE08 Ogontz Ave., P 1

. Peana,

Free bulletin, State subject  wanted. ADVERTISE: 24 Words, 149 newsnapers,

DeVoto Schools, 35 Vicente, n Francisco $6.50, Lists Iree, Advertising Bureau,

16, Calif. 4515-C Cottage Grove, Chicago 15,
BPEAE QGerman floently. Advanced TNCH Displny adv. B0 magazines yr, 234,

pourse, §2.00. Stuart Covington, Colum-
bus, Miss,

Wood's Popular Bervices, Atlantio City,
(N, I}



ADVERTIEE Profitably: 520,00 reaches
5, 004,000 El.lnﬂ.l&' newspaper readers with

24-word er, magazine, mail-
tng-list ra tcbwu Tree Chicege Advertis-
ing Agency, 30-PA W. Jackson, Chicago 4.
ADVERTISE: 24 Words $14.15 in 19
daily p of Alabame. Also, o complete
press elip service of me ‘state. Ala.
Adv, & Cli| l:u gnc_\r. 214 Ex-
M Bi Iabama.,

Haw Ta ﬂ 0. Chogd-
u.u, 31' Oardner, \ru.najm -
4 WORDS In BD I'BEI’.HI_H H..ﬂll H, J.
Darnell, 730 Havs, Jackson, Tennesges,

INCH, B8 icate nes 3 months
$4.00, ﬁmﬂumm.

ew York.

speeches, . written or re-
written, #3. n"wmglir'ﬂ us what you
wank to say. say It effectively for

Pay on d:rli'rm Iludlu:r Bunn, 128
inglan Ave. Mew York,
ADS Placed in out of town newspapers

magneines. Low rates. Catalo

free, Ideas thaot pay, Baker Mv:r I;E

%‘en:&, BUCCRREOTS .ﬁnlr
Madison, Chicago 2.

B

400  §lpx8le  LETTERHEADS 1125.
Mango, 355 Bouth 30th, Newark 3, M.

100 8lgxll I.E'ITERHEADB [ Hi n-
:‘ﬁd 192 n,w

ark Bt., ﬂhica:n 1,
wiﬂﬂ B‘&ﬂl LETTE R-EI.ILDE And lﬂﬂ [T

lopes, §1 Benneville, 907
West Rm‘lu':ltw 40, Penna.
WAME And ted 150 marm

d.dru.n
5 m:melupm, tl.!ﬂ pastpal
Michel, Box T8, Btation F, Mew York City.

GUMMED Labels, nuu.m:u.w ete. Lisk
free, Box PM-135, Ep].n'.r
QUALITY Pr.l:l.tdns. wuh m Su.t:u
requirements.  Printing ﬂcﬁ 5.
Vermont Ave,, Los Angeles 4 dﬂ.l.tnrni&
1000 3x4 ATTRACTIVE Eh:l:p Inbels
EH Rirzo, 3061 'W. Forest, Detrolt 8.

TALITY Printing at lowest cost. Bam-
E\l‘ﬂ price llst, fres, Adams, 30 West
aslington, Chicago 2.
100 TYPED Posal card sales messages
duplicated $1.00, SBend cards, Reed Print-
ing, 124 W, 4th, Los Angeles 13,

500 %x33; FOUR Line gummed slickers,
25c. Moritz Printery, Eg:mu Mich,

FREE—New Advertisers Rate Guide, 44
E.ren_ Inelndes everything. Lowest rates.

Bmwn Advurt:lslnz Agency., Mer-

E.!.BTDDHIN‘G, cumnr.:u:. ART,
SIGN PAINTING, ETC.

CHALKE Talks, Laugh Bﬂududns S:g-

Il. D Ga‘l‘.'l.l 10e.
foountat, Oshiosh, Wisconsi

LEARH 'I'u drlm‘ fu aces. Write,
Funny !“lm Hodl:l m{uw

EMBOSSED And cards.,
Spadn, 10 Loxington, qﬂﬂhunﬂeld 8, Conn.
BUSINESS, Personal ut.stinners'. nm.ce
.{ncbt;r: Inrn;a prh:lt,reﬂ.E Hu.IELtiuttI:nl ed::
vin, Emy r n -0
Eiﬁnd famnla - n:h v teard brings
Eﬂm EBamp. PH.n Company,

Eunice, We‘nut&r Oroves 18, Mo,

rgnscmu.. ﬂtmmw : 15 Estimates
gin on Lﬁ# &p ting, E & F
ntlnl Co,, Ti4 B, 136 &t, Cleveland 8,

ree—23
lmd'ﬂ;{erm IE..!H.‘J:I.BH ].I]:lll.q.k.unl'
ures o [EDAT| nation
known I.IHSI. J lle
of 25¢ | m ‘.'Z?l.‘l.1
Georgla EL. IM!mmﬂs 4, Ind

BUBINESS SERVICE

CHICAGO Mall forwarded. Confidential,
25¢ per ftem. Blair Service, 4530 Sheridan,

EFECIAL BERVICES
CHICAGO Eand' and personul servs
Ices perform erson, 431N Meade,
Chicago 34

PIJ'RUE AHI.N'G Agent will represent yoiu

"Fm.-k_ 'W'rlta Commercial Service

N I: th Avenue, MNew York 17,
ur

“TMAIL Service, Itecelves, TOTWRIGS 5, 15C
L:It;:; Warren Harding, BD: 1148, Junemu,

FRODUCTS Review. New things
and sell and vital trade data. {.‘w‘{r 21!1:.
Chaffese & Clifton, Research, 3
ington, Chicago §.

1 1]01] Bond letterheads,
or envelopes, $4. 25 Both $7.85, Richard-
son, W, ng. FPenna,

Lists,

MMEOGRM"H.[HG—[E:M.
iu'rmulnu.. instruetions. Low prices

Lems Letter Shop, 8710 Etlnum I:lﬂtrull- 8,
“FPRINTING OUTFITS um SUPFLIES

PRINT At home. 10¢ will bring a com-

lete catal of presses, tga'pu nnd supplies.
Etwu-‘t hi: Company, Columbia 8t.,

IHBJ'I:PENEIVE Home-made printing
press, Details free, Novelty Shop, Downs-
ville, Louisiann.

PA Protect your idea by secur-
centional um:i.‘“":‘d”“" Sitabiished
o o

]986 ‘I.I'mumnn,. B71 Woodard Bldg.,
Wa.shlngh;,

ATENTS--Trl.d: marks, Preliminary
mdvice, book and disclosure form free. Por-
sonnl serviee, Leving L. Hw(.‘-‘:.t.h.rn.n., 316
McLachlen HBld ashington 1, D. .
Registered Patedt m. Lorney,

INVENTORE—Befo

;Imtlun to lm':mu unﬂ Iur i'm'm l‘im

and Mmm* Foes
Bant Iree, Lancosiser
Hegistered Potent  Attorne

Ind. instruc
-ﬂIl'I'll“ k Romﬁs.?'l...

B ing, Washington b, D

PATENT Frotection. writ,& for
mation. Fees. Record of inventi
Ra.l:uiu]ﬂrh & Heavers, 21-0
Bldg., Washington, D, O.

HINVENTOR'S Eﬁ"“
mufmenu, frea; vizes

inventions, Frank W
ll i.'BII.'LI Btreet, Noew Yorlk,

C. A. BHNOW & Co., M-427 Bnow Bldg.
Washington 1, D. ©. Registered patent
atbormeys, Esuh‘:hh-d. 1876, Literature

ailed on request.

FOR _INVENTORS

PATENT Your idea! Write lmrn-:d-l-n
for two fr:c Mustrated books,
Protection'' and ‘“When How tn Bell
an Invention.™ 84 pages waluable in-
formation for inventors. Mo obligation.
.a.-:ﬂm: Vietar J. Evn.uu: d: Co., 933-H
Merlin Bldg.. Washington 6, D. ©.

INYENTORS: Learn nw—wllhw.t. g

Hgation—how to tech and sell
vention. Write mﬁrm ""Recard

infor=
Free,
bian

o P
Lpclares

oi Inven-
tion™ form and complete instructions for
:u disclosure and establishing dl-ba af
our invention, We also send our
ree “Patent Oulde for the l'.m'mtm "
containing complete Information about
Eﬂ.‘t.tl:lli- procedure and how to sell Inven-
iving lllustrations of many sue-
cesafil inventions; over 150 buasic n:eﬂ.mn
leal movements, We pssure you
confidential serviee, Delays may
rous, WwWrite today for r fres © Pa.lent-
d:"' and “"Hecord of Invention' form.
A, O'Brlen & I-[n.nrn:' J
lat,ere-d Patent Attorneys, 51A-G Adams
ding, Washington, D. .

FRESSER, cutters, nn.per EUp-
plics.  Bargnin :{mliutm orders
peeoptable, Levinson, Box HI, ow ¥ ‘L'm'k 8.

CUTS, Bample and catalog, dime. Soden,
Box 581, Des Moines, Towa.

PRINTING Equipment, and sup-
pllupkfaer.}?] sl‘.tamipdfur d.eﬁ ar dll:u.e Tor
coimy ustrated supp Kalsey
Inc.. X-11. Meriden, Conn.

PATENT ATTORNEYS

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

PRINT Your own postal cards, er, ar
mt.hln% on_ “Printomatic Se aedin
Rotary Postal Oard Btencil Duplll::l.mr
only g).ﬁl} with $135 worth of supplies,
stenells, ink, eto. Literature free. Lts-
burgh Typewriter Supply, 336-RA Fourth
Ave,, Pittsburgh 22, Penna.

Typewriters, mimeagraph, multi-
preases, msgruaa applinnses. Dixie-
E‘ﬂh King, M

TYPEWRITERS, Hooven Automatic and
Regular: Columbia meurnm. cash reg-
isters, paper eutter, mul phs, address-
egraphs, dupligraphs, folding and adding
machines, Bhaw H‘l‘r Co., Galesburg,
Kansas,

E_“BER BTAMPS, OFFICE EUFPFLIES

NAME, Address 5 and pad, Tic. Lee=
Vull Press, Box 1242 ndJa.nl. lis 6, Ind.

BERVICEMEN'S Kit contalns stamp,
Indelible ink and pad. Furnish all ki
rtobber stamps. Send for eatalog. Excello
Sales, Box . Bhreveport, Lonislang.

"2 LINES 36c; aiun.uuru s: 50; pads 35,
Sla.mprlh Wauwatoss,
rnm'mm MULTIGR H‘Iﬂ'ﬂ
GRAFHING, GUMMED LABELS
BTATIONERY, 200 Sheets, Blixaly, 100
envelopes, Hammermill bend, Insignias,
ﬁ.m. postpaid, Samoset Press, Plymauth,

MIMEOQ-

USINESS Cards 8L embozsed

g'nun l.and 500 stickers 4-line 250,
ﬂ“tum $5.00 order. Ploneer-Poly-
loneer Bldg.. LGE Angeles 13 Calif,

LE.'I'I'ERHEADS ENNTOus
H—.I..] order 250, amu]ler Pn ting, H:.'lm:l.e

1“ 814x11 Good bond
1= -.d.l l.ml 150 825 envelopes. 500 of
each £5.75 tpaid. Mero Products, Box
344, Punxsutawney, Penng.

INVENTORS: Learn now—without ob-
ligation—how to protect and sell your in-
vention. Write for free *'Record of Inven-

" form and complete information for
making disclosure and establishing date af
fl:l‘lil.'r fnvention. 'We also send our new free

‘Patont Guide Ecu' the Inventor," contain-

ing eamplete information abeut patent

rocedure and W to sell Inventions: glv-

ng Hlustrations of many auceessful Inven-

Hona; over 150 basie mechanieal moves
ments. We assure you prompt, confiden-
tial service, Delays may be dangerous.
Write today for your free “Patent Quide™
n1:|.d “Hecord of Invention' form. Clar-

nee A. O'Brion & Harvey Jacobson, Reg
!1I¢h¢ﬂ. Patent Atlorne .s. B1B-G, Adnm
Bullding, Washingten, D, ©.

TINVENTORS—First t.hinn come first.
Your frst move toward securing a patent
on your invention is uquiﬁn: 11 infor=
mation on what to two books
“Patent Protection™ am:! “'W'.I:l!'n and How

Bell Your Invention' contain this in-
ormation and other helpful data. Get
them imme er with our
“Evidence of Invention™ form. They eost

u nothing, you assume no ubll:l.ﬂm:_

rile now to Victor J. E'-'nm tt;
fatered Palent Al'.l'.ocrr:eys -n !.[n-
Bullding, Washington @,

INVENTORE—Take st Lo Prio=
tect your invention. DEITEE:TIE an rw:p
Oet new “*ProLect, Flnan:e and
Sell Your Invention™ and “Invention Ree-
ord" form. Preliminary information free.
Reasonable fees, Consclentious counsel.

Bl?" payment plan. Learn how to protect
i Bell 3'01“‘
& Berman, Patent Attorneys,

nvention. Write us today.
Eﬂ Ml-.ntlu Building, Washington 4,

FPATENTS. Prompiness assured, Wilfred
E. Lawsaon, 1524 Strest, N.W., Wash-
ington 5, D, Q.

'H']-I.hT Bhould you invent? Our free
ook tells you what today’s inventive mar=
ket wants—how to put down. patent. and
sell your ldeas. Beores of letters in mil.‘
flles attest tD the modern deémand for in-

ventions—o long experlence as Reglis-
tered E'l.h:nt- Attarneys ril:l h:]:p you. Ciet
our free book, “How Lo P t, Finance
and Your Invcnum" Alio gpecial
document free, “Invention Hecord"™ on
which to sketch and degeribe your lnven-
tion, Write today, No obligation.
row Berman, Patent Attorneys, 1341
Atlantic Bullding, Washington 4, D. G_.'_

INVENTORS: You can now mako ¥
own natunl.a.hdlir.r searches without diu-

closk idens to anyone. Write Ray-
mond Emit.h 302 Bn\nd Building, Wash=
ington, D, C. (Former U. 5. Paterit Office
employes }

SELL Your invention direct to manulae-
turer, says sSuccessful invenlor, Postwar
producis are in demand. If your idea has
merit, industry 15 looking for you. We list
all manufmcturers in United Btates, any
classification. Avernge list §3.00, Gef ac-
tlon, results. Inventors Gulde Service,
Josoph Woods, Director, 1245 Vicente, Ban
Franciseo 16, Colilornia,

FI;IT Tour patents to work. ble
of 22 yra. exper, in pats. licens-
%nr desires items for development. Pre-
ers ldess adaptable lcensing exclusive
basis, Wil buy outright or take exclusive
franch.lae_ Can develop special machinery
if necmarg Bobmit patent or dmawings.
Explain cts, competitive products
and 'baais ‘l‘" do business, Paxson, Fidel-
ity B!ﬂ! Benton Harbor, Michigan,

GOT A hot idea, or a new gadget? Follo
100 manufacturers anslous o buy inven-
tlons, a1l kinds, $1.00. Alired Novak, 2560
Loop, Cleveland 13, Ohlo.

INVENTORS, Manufacturers! We have
inventive ideas for new post war mdu.ch;
Detalls of 10 new, orlginal, an' , pitt=

entable and unpatentable ldeas ﬁﬂﬂ- post

pid $1.00. Address Research Burcau of
nyen Ardmore, SE, Gmnd
Rapids, Mich.

WE Locate buyers merltorions patented,
unpatented Inventions, If will sell, reply
immediately, Deseriptive booklet, refer-
enﬂu free. Invention Reporter, 5A-11108

Bo. Longwood Drive, Chicago.

PATENTE QObtalned;
formation, recording farms 1
World Bullding, New York.

selling service, in=-
ires, le].urer,

JULY, 1945 49A



INVENTIONS Pay :ml:| when ak.I.IlIu'lhr
developed for commercial useo, a
tected as developed. We do both nonﬂgm
tially. Searches, reports, sales ald. Thir-

ty ¥ears up-lurln::lcl:.b c:;"-u ] :'r:ﬂfnmb'{t
ges. Dwevelopmen & nt Engl=
meers, 132 Nassau 8t., New Yark City,

1 SELL Patents. Established in 1900,
Charles A, Boott, TREPM OGarson Ave.,
Rochester, M, ¥,

ENTORS: New mill.t.a::.r and com-

gently needed by
manulncturers, for particulars,
mm.rurag Institute, Dept. 4-A, Washing-

RANDOLDH & Heavers: Reglatered Pat-
ent Attormeys, 11-E Columbian Buollding,
Was D. C In order to protect
your invention and reap the reward that
should be yours, patent your Invention
without d:llﬁr nnd at the sams time have
mu‘h toanction. Write 1ot Information

and recerd form today.
For practical ideas and Inventions,

Mr. Ball AH-9441 Fleasant. DhJ.EE
INVENTIONS WANTED

IRVENTIONEB Weanted: Mechanical,
Preferably patented. All types considered
for manufacture and sale. Royaliy or
cash, Hu C. Robbins and mbes,
P.O. Box Troy, Ohio,

TINVENTORE—The Lion Mamuiacturin
Corporation of Chica, n. hk:h.'lr A
concern employing 1,
ested in inventlons for th
nifiliated mp nnies, Our
patented or patentable electriu.]. ar me-
chanieal devices for t-war development
in the following fields: Radio ond televl-
Elon, soond o recording, houschold ap-
pliances, vending machines, coin operated
smusement devices, in foct almost any-

g of meial or plastie, We invite In-
venters to send us details concerning their
ﬂ-l«tl‘ltd inventions. If your lnvention is

tented, tell us In & general way
I:ll:mt. you have to offer, If we are Inter-
ested, we shall inform you how m rmn-
municate details without

ghts. Lion Manufacturin ?

&, LaSalle 8t., Dept. AB, Chicago II

WILL Manufacture and merchandise
practical invention on rovalty., Prefer me-
chanical device in automotive or appliance
fleld, Murphy P‘rudlmr.a-. 510 Boulevard
Bldg,. Dctnﬂt 2, Bfick
Pru{:ticn.l Inventions. Inven=
¢, #38-BI Palace Bullding,
Hartford 3, Connecticut.

INVENTORS: We seek for our clients
spocialized practienl mechanieal eoquip-
ment, preferably patented, in nireraft, au-
tomotive, househald appliannee, and boild-
ing trade felds to manofacture and sell,
Royalty basis or any other mutual ar-
rangement. We represent omly fally
ru ble ‘concerns. Hugh

Associates, Business E‘nﬂ.nee

ns

n.1:|.d
“OASH FdF_ﬁlumhlnf %

tions. Chica E:p:cluti' Ml'a: o, !H'I-

Lawrence, Ch TNinad

WANTED—Patented, un tmle:l inven-
tllmu having profit bilities, all kinda,
will aell, reply immediately., Descrip-
l‘-‘l\'t booklet, references, [ree. Tnvention
g-!hmrler. §B-11106 Bo. Longwood Drive,
fengo,

" IRVENTORS! Have you good patentable
_Igu"fwtl.'_ite Mr. Metzler, 11 West 43nd,
oW

MANUFACTURER Wants sensible me-
chanical device or idea with ?uic'k. snles
]ml‘nlllﬂd In low-priced feld. Write
Matt, 1412-D Great Northern Bullding,
Chicago 4.

INVENTORS: Have you o sound, pracs
ﬂr:.t invention for sale, patented or un-
tented? If 5o, write Ghartered Institute

ﬁf .ﬁml.‘-t'lﬂt'i II'I'I-'EI'IMI-‘!. Dept, 4-D, Wash-
ington, D.

MODELS AND MODEL SUFFLIES

MODEL Engine catalpg, rallroad s
lies, 250 refunded. Bimonsen, A
reenview, Chicago 13.

BUILD The famous P.T. boat. Most an-
thentie model kit on market. 130 preclsion
tis, ready Lo assembla, Mo toals needed.
Deseriptive folder free. Creative Crafts,
Bok A, Winnetka, Illinals,

SHIP Model kits and fttings. Complete
line Fisher model yacht uqni?mmt. All
Boncher, Fisher, Marine M and Idoal
tl.t:a, fttings and blusprints at standard

rices., Moat complete stock in New Eng-

Bend 10c for
& Co, ., Ine., ZH Siste St., Boston, Mass,

WORI..D B Largest selectlon model en-
gine castings and :1.1.--1951'.|.|1.ﬁ‘a Ilustrated
catalogue 10e. Miller Mo, B, 6ith Ave-

nue, Belle Plaine, lowa.
RADIO Control for your model. Send 20
cents for instruction manual Radio
Control Headgquarters, Box 214, Deal, New
Jersoy. No stamps.

TMODEL Hallroaders: Polk's 198 E;H
“H.O." catalog pm[ulﬂr I:Ilultuhd
equipment, acooessories, eto.
aquiz gnme featurs, inr a5e, :I.'E[l.l.n.d.l.

with order, Polk’s, Mation's Leading Hob=
by Houwse, §14-P 5th h Ave., New York City 1.

formative ca HO Qo _ga
E?m“:nn . Walthera, 247 Erle, H.I.lwnu‘tu.

%w%n s, B10 East T'?t.t o g

" BTEAM Engine castings s, nlr-
cuiar I0e, Anton Bohabey, ﬂt?m
Rahway, New Jersey.

P.T. r.a.hl.u t:nlJ.uur

T "
speedboat. Free clrcular. All 8 . 200
Lincoln Ave., Chicago 14.
MANUFACTURING

MINIATURE Screw machine uch
Mechanical devices. P‘Wd
Model Products, 2414 NH. Monroe, Pl!m'ii
Tlinals,

2000 OR More mer.al stampings mant-
factured as low as 3 &u Mr:h. thd. nmpm
or sketch to Pr Products
Box 898, Glondale, Cll'l-fnrnlﬂ-

PATTERNS—Full size lor rocking horse,
swan rocker, doll stroller, cradie and b-w‘
whﬁelhrruw §L.00 past d. Lincoln’
Shop, Parmington,
CHDEE-BOW le—-l’lr.hm sloe, Tar-

g _game hunting—strong
necurate, silent. E‘ "ﬁ". Moore, Box
388, Quiney, Illinoﬁs.

ACOTION Toy. enlous, ﬂl!Il.l'!!Il Ru;m
4 minutes unﬂerlinr.fan power. Blueprints
§L0. Bulld this amazing toy and ofher
unusual Alte motlon toys from scrap mate-
FAE tree: AIie Products Company, Pass-
dena 20, California o

T WHITTLER'E — 2’0 Patterns, ln.st:‘m:-
ftlons, X-acto kEnile, wood. §1. io1d
Whittler," 1402 Charles, Lkmnﬂu Wi,

PLABTIOE—Becret !nrmulu., Instruc-
tions, Perfect castings at home, No
ment or experience, &1, Torrey, 85

eril, Boaton.
WATER Prool gum plywood, 14526 up to
0 8g. It

T2 in. long, some al;ni'hl. defects,
third zone, Rexrvoat Wooderalt,

il ll.'l:l}

rdwood. Twenty nr!n: 1.00.

EE_MJELEM_E.”EL
28 LAWN Ornament patterns ﬂ:. Dl‘-'hu'r
tterns; 15° =20 high: Duteh girl, Dutel
Bov. pirate. bull terrier, Mexican girl,
Hﬂlﬂ-n. o dwarl, HI‘IWH. flower girl,
10¢ each; 3 for 35e. ovelty
All 62 full slze mlt-em!- §1.00 post-
E'I.rnthr.r. Box 383-HG Belington,

EDUE&TIONAL Matehing unit blocks
for your childl—Make them wyourself, 2I5¢
in eoin for plans. Jonathan ucts, Box
#3153 West Adams Station, Los Angeles 18,

GRI.PIHZEH Bulld and sell lawn
chairs, Detail ng $1.00. We tell yono
how we build, how and where we sell
The Wooderalt Bhop, Danby, Vermont,

Cc3 And plywood kit. The most
sensational kit ever offered to craftamen)
Contalns one und assorted Plexiglas;
Bakelite rod; 10 sguare feel assorted wi-
‘terproof aireraft wood: floating art cols
ors; plastle eement: red, biue, yellow plas-
He dyes: Franklin gloe; working ~
complets  Instructions. Bend no maney|
Fay tman only £5.00 and charges on ar-
rival. Batlsfaction guaranteed. Carmen
Hronson, 1658 East Third Street, Hmnt-
Vernon, N. Y.

DOGE Slay away from

tterns

Dawg-Glone,
P‘RECIE-IGH Manufacturing, models Protect shitbs and fowers, Packed in
tooly, Inventions. alty Machine, 2831 | Frotect St B Ung Lnywhers Hu
11, Racing mans not aware of odoer, Moneybask guar-
MODELS—Bm lu manufncturing. antes, Four tubes £1.00 ald. Bingles
Metals, plastics, ote. Milburn, Burlington, 258, Jl..i-ﬂ'u- 4836 N. Wash. Hlvd., Arling-
Hentucky. ton, Vi,
HOME CRAFTEMEN r&ﬁ?g‘?ﬁi‘ﬁ—‘ﬂgwuml 0 rior l-ll'-
PLEXIGLAS And Lucite—The amazing | - i ﬂ,m e
crystal-clear plasties, Saw, drill, bead or ﬁ”‘ e e sl “En‘”L
twist them into hundreds articles that are | Bonsonabisl Gomplete m"f‘“
beautifully differemt! Special eae-pound Bronsan, 1658 East Third St., Sount Ver-
ﬂmrlmmt uﬁclndinﬁm&% nrf:ljl;et :Hf ‘1‘
& e true —
> 35 nds $18, Bakelite,
Hﬁrﬂn g™ m.ll-!r'l :qu Lumiﬂth Et.h lhae‘u.. Tods, tubes
Jm:hul} 15" §2.50; 3/16" &2 1" §3.00. | and strl 5. Fine assortment of standard
1.00. . blue, Eﬂ- slzes, U%maum dyes and other p‘LutIr:u
lmu' u:hfbu each, Bend no money! plies, ton! Complete lists 10e, Ca

ny

uunn“ mt and char on gnli\'aﬂf.
an tesd. Carmen-Bronson,

“ ? .ﬁ:;;l ':[Ejfuﬂmt. Mount Vernon,

““BUILD Your own 207 Candsaw,
performance t,n

:m Alta ?r
a0, California.
35 TOY Patterns §1.040.
trucks, ambulance, tnnt. trlctm'.. locoin
tive, carts 1;:1:.11 cunumnm
Products, $07 Birch, Eau mﬂre Wis

Circus ‘Fﬂl'ﬂﬂlu

CASH Fur inventions,

tented, unpat-
ented. Mr. Ball. A-D4d l’luul.nl‘, cm-
caEn.

PATENTS FOR SALE

PATENT. Welded iron pipe device makes
[T man pIn.r:infn insulation board

m:.i‘ plywood Contractor and
:meﬁtﬂﬂi {-‘hu. McPherson, Ed-

p:a.r

w househald and ofce
ﬂ’cﬁ' item. hhm metal or plastic. Low
P

feld, . :I-I. R, Eing, R-1-Girard, O,
PATENT I sale.  Interchangeable
house number.

A. resent & past
-a.r ltum Gus J Eﬁﬂ'ﬂ gm Bellvie Ave,,
mstings, Nebraska.

50A POPULAR MECHANICS

las, alternate in th complete
mixing directions, $1.00. Kenson FPlastic
Products, 864 South La Brea, Los Angeles
36, Californin,

" CERAMIC Jewelry ins,
nr nsorews, for ceramic mﬂf wnnd.wnrg
‘-].m a.na sen shell assemblars.

s Badge Co., 1007 Pilbort
Bt.. lluiﬂph.u. Penna,

TAPES And cords I!ur venetlan blinds,
Installation Inatructions furnished. Vene-
tian Blind Supply Go., 1612 Parwell, Chl-
cago 26

MYRTLEWOOD Turu.'lnﬁ] blocks—Prices
on request, Box 7146, Multnomah, Oregon.

Eu
Br?:nﬂnn. 1668 Enst Third Street, Hlnnl
Vernon, N, ¥,

EXCLUSIVEI
slgna t'mrluuu sizes) §2.00.
508, Annapolis, Ma

BULLDOZER, Power ahmn] earthmover,
Build these and other toys, the Earthmov-
or Line of original d.ulin in wood. Prints
and specifica of sot §1.00. Write i'm'
mfm'matlnn 0N power nw', drill press and

other items of sh hmn v%w;;-

nun you can_ make.
East Lansing, Mich,
LUCITE Dye. Nina brilliant colors, Col-
or obtained by dipping for ome minute.
Three sample 4 oZ bottlas—red, yellow,
blue—s51.00. Oraft Bervice, 387 veTsity
Avenue, Rochester T, N. ¥,

MAKE 8hell Jewelry, Shell, metal and
tic parts for manufactu at home,

{llustrated eatalogue and detalled in-

tions, Florida SBupply House, Braden-

tom, Fla,

100 Heraldio poattern de-
IHH, F'.0. Box

MAKE IT YOURSELF

FLUORESBCENT Lights. How to make
¥our own 20 watt 1f for less than §1.00
each, Material aval oie, EuUAr-

anteed, detalled mtl'ucun?f ls.l.. B
m.ir. OF WAT 5 Checks , Bpecial
Bales, Box 1086, Muncie, Indiana.
mnnntl,tu’ Hﬁu:.a ‘!rmlj-lﬂﬁm hﬁuuhnld re=
r. Drawings, information on con-
ntrmn operation §l.o0m,
Payne, Box 176, Wllln-nhl.m Hu.u..




Iunm Illus-
hwelzer, R.F.D.

m ﬂﬁ?glﬂ.‘mﬂﬂ Liaiks C'I'Il.'l.‘ﬂ La,
TIME Moter:

ri bell, ahrta 1'l.|i:I-lJ1
turms off window lihts

EpT or whesls, Gl:!.'lh Hiu!l-l'l !.'lﬂ“ﬂ'
L0 MA| PIB.I:IB £1.00, ;Il.l1:|r'1.l']:llf.1 I5 Hill-
top Drive, San Diego 3, Callf.

BUILD Concrete block machine from old

‘iso block forma. Sel blocks. bulld nome.

I‘:en dotails, Horne, 206 W. Wilder, Tam-
3, Fla.

FYRLEES Victory Kooker! Cooks with=-
out fuel of any kind; perfectly safe; easy
to bulld; non-priority materia Used for
cooking and canning over two years by
inventor, a World War 2 voteran. Money-
back arantee.  Lllustrated plans 5;..111:.
Max Gchweizer, R.F.D. 4, Rome, N, ¥,

"REFRIGERATION BSBervice Manual,'”
domestic, commercial trpm l:ltlllllﬂl[:-ﬂﬂl:l

ra.ld.uu., ln.st.aua.rlun. trou

Ia:s:mr:nt\. re-

rltnd' pl.gns.. $2.00,

z unrantee. Technical

Bmk En.. Dept, IMMC, 55 Wﬁit 42nd St.,
New York

MAEE Your own electric Ium for your
home, Model $32.00, W, G, nebraker,
a0, hﬂmurl.

FOR _SALE—MISCELLANEQUS

CLOSING Out at hall price—Depression
reverted, 4= er, Dime-a-Look, used bi-
nocular ines. Gel revenue from ob-
nwmtlm towers or paints by installing
thess mochine in conspicuous ;llll!'ﬁ ‘Then
walch the dimes roll in. §60.00 cach, f.0.b.
Tacome. e Tor iﬂiﬂfﬂl-luﬂl'l Motors
Credlt Co,, 1118 Rust Bidg,, Tacoma 2,

BOXER Gilu-anlu-d iron boxes 277 long,
E‘.i deep x 415 wl 50c. Samples 80c.
n boxes 13"‘135":1.“, 25c. Samples

POSTWAR Home p]ann].nl: i:l:. 17" xaa™
Inyout sheets for floor plans u]g!.u;
:andﬁhuuac ideas,  Purniture I:l.ltd:lLlI'.'E.

sl

‘our
f an f secapbook.
Reﬂ Lion Press, Golf 2, Illinois.
ENGINEERS—Of fire tube bollers: Olean
your fues Lhornuﬁly for the summer
shut-down, Be em to the bare metal
—but don' !: hrml your buck in the process.
Be up to date. Do the job gquickly und ras=
1ly with & Thor Flue Shaver. Order now

Eﬁ-,ﬁ,&ﬁﬁm‘.ﬁm Edmonston, Md. | {5r jmmediate use and have on hand for
TWO In cne bilifeld. Oenuine isather ‘ regular punchi noxt fall. Free litera-
£3.00. Marvin Revels, 67 Franklin S8t ture, Gn:de: we Shaver Go., Dept. B,
Gpringfield. Mnoss. 1101 Holley . Cmk Park, Il
OLD Fashioned Arkansas eane flshing MIRACLE Ar:-h laatie, t
Rnlkca Whaolesale only. Bob Pace, Combs, made, Unbeliem-th;lpyu?mp umu “i“.-.é’,.“f
rk,

'_‘ﬁmnrﬂqm“\e]htme_bhﬂren ;:ﬁmer
arita, plans, su [} riEkE,
4120 Bheridan, Lincaln & ‘])'? br.

WEED Bomething? not send for
our lst of new and used ltems tinplate
and scale, Dealers for Gargraves trackage
and new custom built scale freights, 3Je
gtamp for each gauge wanted, Trilor Hobe
brist, R.F.D. 260, Naorth Dartmouth, 'IEB.EI.'L

BEND gl Receive 15 used good w nches

repald,  Max's Heﬂhu.nir.n.l Ewru. lﬁl] o6

berty Ave, Jamaics

SPECIAL — Men's mLstwn.tt:h strn
eniine leather,

lack or tam, To¢ each pasipald.
&r combination wallet and puss case, tan
or black, $1.00 esch poetpaid, lerward

skruetible, Imprﬂ:lun materinl froe, Arah-
eraft Company West 184 5t., New
York City 33, H.

TAILORED ]-urmns plan  book. Sixty
plans ane-story houses with your selection
of exteriors styled Colonial, atEa
Bpnnish, Moderne makmﬁmhund‘r at
cnm‘hlnntinml Price pare for ra-
tlionlng—plan now! P,
Brandelz “Bldg., Dmi.ha. 2. Mebr,
REP — Btoves, furnaces,
bailers, grates, bowls, linings, Magi-
produx, Royal Oak, Hl:h13u.n.

PLABTIC Articles moulded according to
specifications. Please send stamped return
envelope, Meler, 10 Dixie Rosd, R.F.D.,
Washington, B, I

"RECEIVE HIJL]..;' Monermaking offers,

money order Lenther Specialties, 1840 | opporiunities, ogs, M listed 10z,
6008 _Harney, Bt. Louis Gladstone St., Philadelphla 45, Penna. Tdenl Berviee, 107, Park H',l.ﬁH 11l
RADIO Buutml equipmn!-. Contral ARMY Engineers ughUng level, all met- MAKE Yuur own Plastoplate printing
els, doors, by rad Er.nd 35 | al, brand mew, $1.50 each. Publlc Sport E us,-.r process.  Adayservice,
cents for mutm-nﬂnn mm:l.unl Radio | Bh aps, 13 B. 1fth Bt., Philadelphln 2, Pa, ggle ansin,
Control Headquarters, Box 214, Deal. Hew GET

Jersey. Mo stanmps.
WATCHES, OLD GOLD, JEWELRY, BHTO,

WATCH Repniring easy learned by our
'Ilbm-: study course. Watch repairers are

in demand and are among the highest paid
eraftamen today, Write for [ree Informo-
tion. Houston Chronometer & Watch Co,,
P.0. Box 53670, Houston 12, Texas

CLOCES, Eleatric and Ijllri:nt woiind,
serviced and repafred by leensed clock-
makers, in chime, and
coo-o00 Bervice. Write or send ws [nsured
mail your clock troubles, Electrie Clock
Bervice, Box 1086, Muncle, Indiana,

GENUINE Diamonds, out-of-pawn low
Etm. m';nnd.:r.!m values, Unredeemed

p-uwm' nable us to

ofTer buulm.ﬁﬁg rices fmr less than

Erim ree for Inspection,

ﬁmﬂ. Bena. hig free list showing

at startling rices,

. :ﬂutler. Prealdent, FPrudential

I-oﬁn Associntion, 133-8G N Clark Bt.,
Chicago 2,

WATCH Construetlon, repair, sdjust-
ment. All inclusive “prostleal course™ for
heqme and professionals,
m Hnm:y back guaranteo.
Book Co Dopt

C, 65 West
4gnd Btre B-tresr. Rew Vork

" GUARANTEED ‘Wlhch l-nd clock 1o

ing. Prompt service, Ml to
Ti‘:ﬂ.ﬂ fﬂlﬂpwuﬂﬁthuﬁl.. mﬂgﬂ IIL

nu.a and seml-precious, all
Ernui from world wide sources, Deal
L nu overhead, save money. Catalog

1 Ca,, Roule T, Balem, Oregon,
WATCH And clock “pﬂirhnz-—d:umntm
]lﬂr:!-ltll course In modern horology. 68
Nustrated self-instruction lessons,  Just
outl price. Information Iree. Write
HNelson Company, Dept. 8-02-2, Chicago 4.

BTAINLESS Btesl watch bands, $1.00

plun 15c mailing. Won't tarnish. Simple

truction. Selfon, 4319 Osage Ave.,
P‘hiln.d.u:lphti 4, Penna.

— RAZORR, BLADES, SHARPENTNG

TREW D!.mu'rm% Mysto magle rasor blade
eharpens guaranteed blades $1.00
postpald. Newkirk, 3060 N. 20th, Ennsas
City 3. Kansas,

WANTED—MISCELLANEOTUS

WATCHES Wanted—Broken ar usable—
all kinds, even Ingersolls, Highest prices
pald for Jewelry, rings, spectacles, alarm
clocks, razors, of n‘r:rjt, lighters. ﬂ-ld
teeth, ete. Cash malled promptly. Lowe's,
I-Iullnnd- Bldg., 8t Louis 1, Mo,

MERCURY (Quicksllver) — Cadmium,
blsmuth, tungsten, molybdenum, cobalt,
vanadium, rite for quotations stating
lﬂlﬂ-‘l’l'l“:i'. Tou'll receive guaranteed prices.

Emlufﬂﬂﬂ Products Co,, 35th and
!-El:lb_ﬁ:r; Em.. Philadelphia, Pinna, Estabs

INVENTOR Has interesting n f
helicopter, patented, Want l:np!lll built
model_and corporation. Apostolesco, 358
West 28 5t.. s

New York
WANTED—Two Cenernl Eleeirie home

worksh 'i h.p. matar, saw table and
stand. ©. . Haorels, Orapge, Mass,

TO Manufumtn small devices, Mail
2%e with sample, Box 200, Streator, IIL

Frep con-

RUURY—Hﬁhﬁt- ;r:rh:-:s.
talners, ‘Write, Wholesale Terminal, Nor-
Wd. Mnssachusetis

List of 230 neighborhood names,
51.00. Vicla Cozine, Maonorville, N, ¥,
MEDICAL Lu.bonlury technicianz in
E‘;&t demand. We train :rm.l In your spare
e, in your own home, You can prig-
tice while studylng. Write for free cata-
logue. Imperial Technleal Institute, Box
973-d, Austin, Texas.
~OPEN, Teat locks & pass keys §1.00.
Matlonal Service, 3224 Union Ave,, Brook-
Iyn 11, M. ¥,
E:E:E: FYour name In lights on Brosdway,

starring personal earafiee]  Home
town's "asnsation!" hotograph amazes
friends! 35¢; four $1. Rlckarby, 403-M

West 115, New York 35

NEW Toys In wood or steel wanted. Let
us be your distributor, or manufacturer,
Bend samples to Clty Machine Co,, 868 E,
Tallmadge Avenne, Akronm, Ohlo,

T HICOTINE Stained fingera? Use Tut=
Tut crystals, Amazing. §SL00. :Eum,p.:
25¢. Slegel, Box 28, Jackson Helghts, N. ¥

RECEIVE Mails, mnneymum:'?ﬂ:ﬁﬁ
nities, m’fleu MAEAFINES, YOUr nmame in
several ling ].lsls, 3lEbt:. Rogowskl, 3415

FPERSONAL

BEE Your name in newspaper headlines,
Btartle your friends, Fun ore. Free
details, tI.l.1-l|'.¢ Horne, Box 3 Back Bay
Annex, Boston 17, Masa

MOVIE Slars Iutﬂt hEﬂut&I“l interest-
h:g motual  photos,  guaranteed. for
81,00, samples e, O, P. Meycers, Box 246,
Glendale, California.

PER'E-ﬂNALIZ\EI:I Penecils. Anr im I-‘ll'ﬂ:.

id, mot over 40 letters. £I

$1.00, grozs £3.80 dellverﬂl Pl!m:ll
Muarket, 811-15th St Knoxville 16, Tenn,

FOOL Vour friends! Pretend vistting
California, 3 postcard views 20c (10—80c
caln or stamps. You write message. ad-
dress, return, I remall from San Francis-
¢, Letters malled 15¢. Ira Smith, 153
Liberty. Ban Franclsce 10, Californis.

CHAROING Jobs postwar? Find what
're best fitted for. Free Information.
%ﬂunﬂl Clinie, Box 85, Highland Park,

u

PCH;)T Bufferers. Fibre metn]l arch sup=-

Tﬂ'ﬂ..'d:ﬂﬂ BHDmB’ BUFFPLIES

nndu mnd 21. Jmf bon Eu.
%ﬂ Frh Moberly, Box
a5, ﬂ'wemhum

B0 QUALITY Clgnrs 13 35. £3.85, £4.85.
Continents]l Cigars, Corning, N. Y.

HAVANA Cigars]! Belling directly fnb\_

ports. Ouarantecd, Send $1.00 and shoa
lze. Blalr, 4520 Sherldan, 40, Chleago.
MEXICAN Law practice, A. B. Flota,
Box 340, Juarez, Mexico.
MISCELLANEOUS
HARD To get wallets $2,95, Genuine

ather, s];lpn;r all around wallets, with

purse, picture holders, twoway
g%gh in hlm:-k. ar brown. We mall c.o.d,
Gold initinls free

Broadway, New ¥
T FOUNTAIN Pona. self-filling, Venus-
d,  satisfaction

3 Iridium-tip
aranteed, §1.00 postpaid, Direct Bnles,
ny, Chicago 9, T
BOOKS. List free. Gowdy, 11 Prince-
ton 5t., East Boston 28, Mass,

“BQUARE Dante im’hmétim
sets. §1.00, Rayburm, Lonsdale, Arkansus.
“FPRE- HIETORIC Myth, Punny adventure
books 26c: 13 books §1. None alike.
Gclm:lc “DE hnc:.‘l'. fres. Wood, 821 Jockson,

M:E:KICAN Jumnl.r.z beans,  Dozen 25e,
hundred $1.00, thous .00, Mexican
Products Co., 126 N, Main, Tulsa I, Olln,

LIIE Hwn%?lns? Yilassified Bwap D=

Alr-Age, Box B033p, Chi-
EIE

PH.E.‘TEND Visiting New York, Miami,
Montresl, Souvenir, evidence: Z5c. Haller,
436 New York Ave., Brooklym 35, N. Y.
Details, samples 10c. Agents wanted.

BOYB—Girls, write for free gift. David
Berg, 050 Churehill, Bndup-u-r. a9, Euun_

TATTOOING OCutfits,
Write Ziels Etu:dlo. I’:II;BEI Lula;r..
Rockford, limols.

MEXIOAN-AZTEC Peatherwork lru
feal bird pleture cards, mm::;la !IEu. E
letin free, Mexican Produc
Main, Tulsa 3. Okla,

GOOD ""Used™ self-lmstruction eduoca-
tional books on nll subjocts bought, sold,
rented, exch Batisfaction arans

d. Complete information snd

Pag VAN, . Send today, tee £=
= T Luha, Eufmﬁ;m.r,'ﬁh ﬁgmﬂ Ca,, Euxrl.-i! Miustrated rgain catalog free. w:?“
FOR THE HOME Salem, Mass, Helson Compony, Dept 2-02-3,
ALL-METAL Door knock 82,00 ench COMPLETE Bhoe ghine kit, (polish In=
postpaid. O'Malley Brathers, 135 Summit | cluded) 39 postpnid,  Essential Products | JULY, 1945 51 A
Clintomn, Ca.

Mass.

. Willinmaburg 1, Mo,



Get In at the Start—and Grow

Plastics is a new indostry which the nation’s war
neads §s forcing to guick maturity.  Already
| Plastica are indispensable in practically every
branch of the Service—Aircraft, Ordnance, Chem-
ical, Marine, Signnl Corps, ete. Opportunities T
Nearly everything, from homes to clothing, from
gadgets to tools, will be affected by Flasties.

Spare Time Training Now Ready

The time to get started is now. You can prepare
at home, in your spare time, to take your place
in an infant industry that even now ia leaping
into prominence. A new, practical training plan
is mow ready to help you realize your ambitions
and buoild your future security. Aect now. Don't
delay. Mail this coupon today.

AMERICAN SCHOOL, Dapt. PRAS ‘
Briwel Awe, at SEh 8¢, Chicage 37, 1l

Bend me FREE information covering special tralning ia
subjects checked below. Ko obligation on my part.
OFlastics OCost Accounting for Mig,
COElectrical Engineering DAutomotive Enqénmlnl,
ODveafting and Design CArchitecture & Building
for Men and Women I:IShipbu‘.ldlnt
ODiese]l Engineering Business Management
g\iﬁhlnlrll anlnwrlni I:IHFP: School Course
Aviation Iway Training

sl |

o Name. L
ﬁ.a.ddrru .........

Learn this
Profitable

Profession

IN 90 DAYS

START YOUR OWN
REFRIGERATION
REPAIR SHOP!

Exceptional epportunity for men of all ages up to B0
who like to work with tools. Learn to be a service
mechanic in REFRIGERATION. Our practieal,
thorough home training is casy to grasp in your spare
hours with a common school education. Learn how to
start your own busziness with £50.00 worth of tools

in parage, basement or small shop. Or
FREE | take s well paid jobin this active field.
Booklet | @ Write for FREE BOOKLET today.

MECHANICS TRAINING SCHOOL
ATOL1 West Pico Dept, P-T Los Angeles &, Callf.

PRE-RADAR TRAINING

Prepare before Induction or enlistment for T. 8. Navy Radio
Techniclan iralning offered only to qualified men. 12-week course
in math, electricity, radio; begine July 9. 4,000 Navy men re-
celved pre-radar training here. Write—stats age, education.

BLISS Sretnicht. ichoor. Wy

POSTWAR OPPORTUNITY
M E H IN A NEW INDUSTRY
wANTED ® A limited number of men will ba as-
“ Ow ! in Job, write 63 today. A posteard Wil oo

cepted for tealning in this new, fast grow-
Write COMMERCIAL, Dept. TM, 203 W. JACKSON, I‘:HII‘J.EI] ]

ing muolti-million dollar, nation wide in-
dustry, If you are mechanleally inelinsd -.n-d

Learn BAKING At Home
Baking 1a one of Ameriea’a high Industries in wages.

Thorough basle home coursé
gound foundation. If you have aptitude, write for
BOOKLET, t Commercl

S Opportunitieain

W Raking."\( Dy

Mational Baking $chool, 1315 Mich. Ave., Deptd35-8, Chicagoe 5

Eighr Basic Voice Lessons

‘ oo ®= = = Train your volee at home. 8 basie lea-
BOOS O §1.00. Simple and easy; completely illos-
trated.

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 £30 In
a slngle duy giving scientific Bwedish Massage and Hydro-Therapy
trestments. There [8 big demand from tars, hospliala, saca-
torlume and cluba. Gradvates earn large full time Incomes from
thede or In private praciice in thelr own offices. Otbers maks pood
ipube? from lome tresiments glven ln spare time. Learn this in-
Lleresting, money-moking profession in your own home, threugh our
hame gtudy eourse, Hame Instructors as In our
nationally kmown resident schosl. Yew ean win
mi! independenca and prepare for foture seeurlly

!;l by quallfying for your Diplema. Course can

be completed In 3 to 4 monthse. Many earn
while they learn. Begln ysur training at onee

Anatomy Charts & Booklet FREE

Enroll now and we will include, at no exira cost,
many needed supplles, Tit yoursell te belp meet
Erow Ly dpman for massage now amd afier the
war. Send the eoupen at onca for complete detzils,
Anatomy Charts and 32-Page Illlustrated Beoklet,
FREE, postpaid.

— —— — e S E— ——— —— I — — — — —
THE COLLEGE OF SWEDISH MASSAGE

Dept. 564H, 100 East Ohle St., Chicago 11, Nlinsis

Please gend me FREEE pnd pestpald, Anatomy Charls, 31-page

1 refunded if not satizsfactory.
VOICE STUDIO, Sulte 810, Kimball Hall Bldg., Chlcago 4, llllncls

Become a Doctor of PSYCHOLOGY

Win the degres of Pall. Teach the secret of contentment, h&ﬂ:hmu.
Holve mental worrles. Experipneo the revelation of tru rtered
eollege.  Individusl help, . Write for FREE beok. CGOLLEGE OF
UNIVERSAL TRUTH, 5163-B North Clark St., Chieage.

BTUDY AT HOME for PERSONAL SUCCESS
and LARGER EARNINCGS, 38 yearsexpert Instrus
tiog=—aver 108, K students snrollsd. LL B, Degrea
awarded, All texts furnlshed. Easy payments, Send
fer FREE BOOK—"Law and Executive linldancs. "

AMERICAN EXTENSION SCHOOL OF LAW
Pepk 55-M, 848 W. Michigan Awe,, Chicago 13, 11l

LEAR PORTRAIT PAINTING

AT HOME

s (ood portrait painters who ean
PRODUCE LIKEMESSEE earn bhig
money., Prices today are high ; sales
made before painting begina. We
STUART teseh students to paint true like-
STUDIOS, nesses. Write for free booklet.
121 Menument Circle, Room 675, Indianapolis 9, Ind.
Please send me fres book and outline of lessons.

Booklet pnd complete deralls on Home Tralalng. Name......
PR s ccssms st s e o120 —
City o1 ¢ —
F L
I Blata ® SAV’E WASTE PAPER ]

22A

POPULAR MECHANICS



SHORT WARTIME COURSES

YOUR COUNTREY NEEDE YOUR HELP in war ledustrise
aiid armed e, Thouseds of feehnleall v Lruined man wanend

Abr Hlld'll.lwlll'r-, ﬂ:lﬂ'llll'-tlin alding, Ebectricity,
Radio, Electron r-g anid ﬁ“h’“* Ineering.
Prepars NOW for I.hﬂf and boiver job opporbunities k= rigal
fduskFles. Exrti While Yei Laarn. Weils for FREE fllustrated
book om Shect Wertima D’mrlﬂl. Mimtion field thas mterests
FOU N0

MILWAUKEE SCHOOL OF ENGINEERING
P M. T45 M. lri.H-imp' hi! E. Siats, Mlhnt“ Wis.

e S
% DANCE 'I”

Don't be s wallflower! Be popular. With these
2 books even a child can learn by following
the illustrated charts that show you how to
teach yoursell the latest il.f"‘lp:a.. quickly and
ensily Lo dance. Fox Trot, Waltz, Rhumba,
[ Swing Stepa and many others. Send a $1 bill

and we'll ship the 2 books prepaid in plain
wrapper. MONEY-BACK GUARANTEE.
BULKDL, Dept. DATS

Learn theory and fundamentals at home—in
Ieun gpare time. Then aequire actual experience
pu]’]ic and practice. Send for FREE booklet

“FPower of Effective Speech.”

Bow 382, G PO NewYark |

Morth American School, Dept, 133-5,
1315 S. Michigan Ave.. Chicage 5, lEnois

. MAGIC LIQUID

Prints Photos

p,pr,. 380 mnﬂllol Ky,

FIBHE ARHE AND LEGS!

Light, correctly flited, strong and com=
fortable. Natoural appearancs.
Braces for nll deformities.
Beientific design. Fair Terms,

BIJI:HB'I'ETH MEDCALF G10-3rd Av. 8., Minneapalis, I'[1nn.

Live This Wuf The Ilest of Yoq; llfe

.}'I]' “H ".'r E -"\-II'?I'I.I-
frar

Wi Il1 "l.l.'l"tl'\.HlZ.l\. Boe 2 1.
RAD |o :Nnmsmmr firo
e e el g i
eduentionnl. Catalog
VALPARAISO ‘I‘EEHHIHI. INSTITUTE, Depl. D, Valgaraiso, Ind.
Engines, Instruments,
ACADEMY OF AERONAUTICS, INC. Radio Navigation, ete.,
2300 West Flagler St., Miami 35, Fla.

teing, Elecirunios, '|.l utd
silent to 3 vonrs' -_.-..Ih;,n:- ridio work., All c\]:n—ﬁarl law, Co-
PAN AMERICAN [wachAircraft Drafting,
better and for less.

Be the ELECTRICIAN

il
who Knows the answers!”
- 'EET THESE 2 GREAT BOOKS NOW

Electrlclans Handbunk
Fnts the Pucket qv “:T' EWﬂFacts

Truuble Shnntmg Hanual

[.'.II.H‘I' SITE—§ Bﬂ-&l{& IH ﬂHE
H al

"' il - r||||- ey -kl
012 p; 834 x 113 .lr'-tlu.r-
55 cash, $5.95 on cas 3

! li {. LEWIS. President. COYNE FT R'T'TRII.";'I.L .":.CI-II‘JL‘ILI
iling St., Dopl. BS-RS, Chicage 12, Mlinols

1 *’5";"- horor both bookachecied be- vecial Faymest Pl | 2

ow for 7 davs examin i

dava I'l either retum them or pay Dsﬂh-e-ck h.ergtl!}'h.l I

i ﬂmﬁ#ﬁg Lo the plan I select aa ouk= want both booka, Lf =
COVNE TROUBLE SHOOTING |you decide to '&H H

I MANUAL,1 vol. 612 pages, $8.00 cash | HE™ g"""“m";!“ 3

Ior ’ﬁsﬂrﬁﬁ da snnumi,} per month ;"" ig":“]! u‘:‘:“ :

it 5

= O COYNE H ECTRICIANS HAND s :"]3';; ald ar you] §

ld.;:.u Lr!l vol. 400 puges, $2.75 alter 7 AT e O% conte, =

[ ]

BNAME. it iienrramrns e nranes AGE........ I

b ADDRESS.....oiveniiiinnneessiisieesesnnresesnnas.

| BES RM EMPLOYED BY. . ...onieesvssnennsnanansersnnnss :

I cash price shown) chech here. Same 7 days tria
I back guprantes,

B e e o e s g e i e e i e
Say wou saw it in Popular Mechanica/

“The Book They're
Talking About®

“ART ANATOMY<.
|GURE DRAWING

5

1 [ If you want ong or both books sent €0, D, (}-qupa?fo.n
A b“l’l

For the amatour and professional lrlllt.-
Containg over 350 illustrations

and netes, giving detailed l!u&; 51 :

af eviery par
de U.E.A.

lHI IH ACTION. Duts
end $1.25. Prica ﬂnlr

MALIOR BOOK CO.,
72-04 Juna Bt.. F

Forest Hilis "H"v York

100 pages of usable
Designs in @ach book

Huro are the bocks that svery Enginest, Designar. Drans-
man and Welder sbould bave bo stismulate hls posi-war
duaige idias. 100 deaigna In eack volums thal have bean
tried cod provem is voricua jadusisies by people ihal
knew the advanioges ol are weldiag. A Eettsr produwct
&l lowesr eonl thea are waldlng=—"FRACTICAL DESIGH
FOR ARC WELDING™ will bring ikis fact kome o you
Crder yours today]

eﬁrf_ #agﬂﬂ 7 sromhers co., 3;1

Box M-751, Troy.Ohio M

=g off PhE By Eorpear Fudiders of dec Woldara®

JULY, 1945

.‘t.,gl Evary Design Plate it From
i‘ﬂ.—-“naﬂ Heilreafan Th
n..z!.-qr.uﬂr &y 3

.-.Hq HAre H-gag g




ihis one- -time
kling Who
wf:mg amanof

CHT
s,

in 2 maiter
of weeks!

"“
Here's

PICTURE PROGF

that Progressive Power

tan make Y2/ too,

ovgh: Harine
in 10 minutes a day in your own home
says George F Jowelt, worlds record holder
for strength and greatest molder of men®

Let me pover pack your body as I have for Bud Wolfe shown
above and for thousands of other men and boys, Many of them
came to me ashamed of thelr puny, skinny, sceawny bodies, buot
finlshed with me glorying in their new found might, power and
muscle, prowd of thelr bodiea; bigger, huskler, vitnl, new menl!
I want i give you great whip cords of muoscle! I want to put
wteel o your spine; armor plate your mideid¥, make s bareel of your
Fhest and mold wvour legs of solld conerete, Just glvo me s chande ot
thnt haody yours—it's your most prized posscsslon.  Learn how &

l'|ﬂ:-r|r||.|l Bif body packed with power, strength and vitalite will

bring you what YoL wWkinl—aLns e, ds, the admiration of men amd

rien
women. HBe prouad of & big, husky body ot the beach, in Lhé gy oF
ovenl b your street clothes,

MuscuLAr Macic for Your Arms, Chest, Back, Legs and Grip

In m foew minuies a day, in 8 short time, Il muscle-mold your
1711 give
1

whole body, adding lonches and poatds of meot and might.
you pulsing power, staming and strength, v lity
£ and cndurance. I 1 can't do for you whil
I've slons for thousands, 1 don't want & cont of
FOUEF [Oaey,

Rush Coupon for these Amazing, Quick Actlon
Proven Strength Courses [in Book form )

Now Only 25¢ g,

Formerly 55.00
ALL 5 for One Dollar!

Put nny one of them or nll of them to ooy
test aod if vou're mot osatisEfel, let o me Kaew
and 1"l retam your 111nnlr'§'. Mg act ot onee,
I cAn't gpunraniee Lo heep ihis offer open. Aail
coapon ol

Teodny
Jawatt Instltute of Physical Cultura
230 Filth Ave,, Dept. BEE-A, New York 1, BT,

JOWETT'S PHOTO BOOK OF Eﬂfu l

FAMOUS STRONG MEN AND ff.,
FOLIO OF INSIDE SECRETS

Jowett Institute of Physical Culture

230 Fifth Ave., Dept. REB-A, Mew York 1, M.Y.

George F. Jowetli Your propasition Jooks good

B0
to me.  Send by return mall, prepald, the courses checked below, for
which T enclose { 3. Inclwide FREE book of FPHOTOS and FOLICO,

C ANl B eoursen for, ... .. .81 0 Molding Mighty Legs . .. 258
C hnlding n Mighty Arm. . 23c O siolding o Mighty Grip. 25082
C Molding n Mighty Bock . - $5c O Molding m Mighty Chest, 252
[ Send all § C.0.D, (81 plus positage.) No orders Jess than Bl

sk Colh I,
AMNE s sorpmsandn s asannnaa s saamagsprannsinnn BH0. e 0
B (Flosse Priot I"hlhlu' TI.II!]'I.I.llvE Lone N} b
ADDRESR. . counmnedsibibdrid bame s bbdinioasnansnmananins

MA

EXECUTIVE
TRAINING!

"Forging Alead in Busines"'=famous

G4-page, fact-packed book — carries
a message of viml importance to
every man who wants to make more
maoney, get a better joband improve
his station in life,

Wr:tl: fuhrour FREE copy, faday/

Alexande ilton Institute, Dept.
286, 71 West 23rd 5., New York
10, M. Y. In Canada: 54 Wellington

St West, Toronto 1, Ont.
HOW TO BECOME EX-

JIU-JITSU 0% kop Heatdh, Have

Fun. Teaching 35 years. Send 10cfor samplelesson,
MODERM SCHOOL JIU-JITSU, Dept. WW, 5 W. E2nd St., N.¥.C. 19
rwers! Too, the equipment that

RADIO,
has made Hadle communieatlon
posaible is functioning new im
ather rewarding flelds, Electron
tu in. Industry promise »
and YOU!
— ard Elecironles Course. Wrlle
far booklet, plek yowr Coursa.

whole new World of Electronics,
International Correspomdence Schoaks, Bax 5545-K, Scrantond, Pa.

'Tnma are big rowards In the
eommEublcatione e for the
Radio mam who has the an-

. B. hag a variety of Radie
Courses and o grent new stand-

l

— = =

Il
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EOOKS ON APPROVAL

SEND NO MONEY.

It Ir .I the eoidpon
f Six ]

.II"|| I"'.II"'\.'L"‘I"'-
MAKE GOOD MONEY NOW
HOLD A PERMANENT JOB

buulm will :Iml:l yoo get and hold an
\mmportant joh, or give vou & chones to
o into buosiness for I)r.ll:re-l:l[ now or
ater. ARy man wlm inlf tries (o Im-
prove himaelf can lenrm auto servicing
and repalring by this gquick roference
method. Use the JIFF 1|: INDEX to find
easily understood answer to any auio
woblem, These wonder books prepared
w eleven of Amarlen’s grent nutomolils
enginoers. Mnony hundreds of vnlonhle
lllostrations, Send the coupon TODAY.

A year's condulting priviloges with
i | irk
o, ote . iiading | OUr GREINGors Row Eivon  with
- Illul T“ﬂﬂ-lﬂll-.l Pomeii- thess books without oxtra charge.
H r:_—"fl.;'ﬂ”;,'ﬁ.&ﬁ'nuf""“' Voeational P‘II:H'MJI-BH Sinca 1884
-t s s s —— - —
AMERICAW TECHMICAL SOCIETY, Do I‘.. Aﬂl.ﬂ
Droxel Ave. st S8tk Si.. Chicagd ir- (8
T would like to exmmine your ﬂlil"-’lﬂhlﬂ-‘l. Set of Auto Books, I will
pay the dellvery charoes s, but If I choose I may reiurn_ihem
express collect. X7 ofter 14 IF‘- RERD I prefer to kedp them, T will

CAN YOU FI‘K IT?

T hiesa wander l.mcnku tell
'5'!' 3 HiEp [F+
almait ra nlu mu:.
n-.1j|.t|.||:|:||-u|u W
a car at I'I1I.'HIrI11I-IP1
t'ﬂlll.'ll.‘ﬂ'l:jl'. including lats
cal | MpFovements in car
desiEn gnd  oneration.
Euging troublées and how
io  correct them  well
covored.

G BlO VOLUMES
ZANG nages, 000 JII:LI'II-

b-ml-:l you B3 mnd pay the alance at ihe foio of anly B0 r maonih miil
q4,80 has been pald, Pleass ioclude -:umlullll:l: Eurvice ms offered

lla-uu*.
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anad of &l leasl ono bosicess man &8 reference.  Men In servics, olso
wplease @ive home sidress.
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TERRIFIC BARCAINS -

77/IN WAR SURPLUS NN\

ENSES~-PRISMS

All Itams Finaly Ground and Polished but Edges Siightly Chipped or Other
Slight Imparfections which We Guarantee Wil Mot Interfore with Their Usa,
Come Neatly Packod and Marked,

You Can Easlly Make Telescopes, Magnifiers, Photographle Gadgets and
Hundreds of Experiments with these Low Cost Lenses.

To transléte millimeter moasvromonts: 25.4 mm. eqguals one Inch.

W

.TANK PRISMS

M0-46-45 dogree priems of huge size—>524" long, 215" wide,
finely ground and polished. Used to build a Periscope . . . #x=
cellent also for experimen:s, classroom demonstrations at high
atllu-u'ls. colleges, camera clubs, astronomy clubs, Some of our
ingenious cusvomers have umd theae Priama to moke comers
storeo attachmonts, photometer cube, TRoge finder, ectc. Nor-
mally, these Prisma would retall from about $324 to $30 cach.
Stock #+3004-H . . . SILVERED TANK PRISM—Price 32.00
each Postpald. Tlustrated Booklet on Prisma included FREE.
FOUR SILVERED TANK PRISMS—Spoclal—=57.00 Postpaid . . .
Tlﬂl_is is ths most sensationnl bargain we have ever beon abla to
offer.

PORRO PRISM SET FROM ARMY'S § POWER BINOCULAR.
Consists of 2 Porro Prisms to make an erecting system for a

Telesron,
Stock - 3010-H L5300 Postpald

MISCELLANEQUS ITEMS

[

Stock No. Item Price
A006-H Porro Abbe Prism . ... .... R - T T
F0LB-H Pentogon Prism. « o o o 6 0 e v o v v ns saassas + «75 wach
2024-H 10 Pieces Clreular A-1 Plate Glass
(Diam. 31 mm.—for making Filter}..,... .28
1003-H 2 Reducing Lenses . .. coaecomu s . T ]
3001-H Lens Surface Priem...........0. 0. .. .2.00 cach
B03-H No. L Sabla Hair Lattering Brosh. .. .. .. ..1.00 dazan
30Z21-H Amici Roof Prism (Srd Grade) . .. .. ... 2 28 each
A0085-H Hent Absorbing Glass 4" 26" . ... .0c 00 35 anch
A010-H Heat Absorbing Glass 2% x E" fieb s s s10 mach
2020-H 40 mm. Neg. Lens, Crosa Lines.......... .25 asch
3020-H Right Angle Prism 48 mm., wide {3red g'rlu!a[ 35 cach
523-H Six Threaded Metal Reticle Cells. . .. ... .. 25
23-H  First Surface Aluominized Mirror, Diam, 134" .25 each
1027-H PFPerfect Plano-Convex Lens, Dlam. 12.5 mmas.,
Fl. O MMS. . v v v sernnrrannainenniias 30 nach
&2d=-H Noeotral Roy Filter size 423" x 205" . ..... .28
2022-H Round Wedge 85 mm. Didm.. .. . .. ... ..5.00 cach
3036-H Roof Prism—~80 degree . . . face 155" wide . 3.00 each
22-H Inclinometer——Aircraft TFPR ot s vanet s on oS mmch
704-H Lens Cleaning Tl-nnue. one ream (450 sheeta)
L e T B T
G002-H Fducational Set, 1 'blnnk nmt 1 ﬂnln!lr‘d
Porro Prism (3rd Grade) . ... sceees 0. o25 sok
1003-H 60 Power Microscope Lens Set. ......... .TO
1028-H & Powegr Moonted Magnifier. . . ... o000 002 35 sach

{ Minimum order—51.00)

FERFECT ACHROMATIC TELESCOPE OBJECTIVE LEMS
Dimm, 137 inches, F.L. 20 inches.
Stock HB0BL-H .. .... 00000 25ss24++-.%55.00 Postpald

SPECIALS IN LENS SETS

Big 10-Page Project and Idea Booklet with all sets,

Set £ 1-H *“Our Advertising Special’’—15 lenses for $1.
Postpald, plos 10-page [den booklet. For copylng UI.TIM
CLORE=UP SHOTS, macrophotography, axperimental op:.rcu mag-
nif¥ing and for making o two power 1716 Telephoto Lens, *'Duam-
my Camera,” Kodachrome Viewer, DETACHAB HEHJ"K. YVIEW-
FINDER for 35 mm. cameras, stereoscopic viewer, ground g].us
and enlarging focusing nids, TELESCOPES, low power Micros
acopes and for many other uses.

Set #18-H “The Experimentér's Dream' —=~&2 Lenses, Prisms
and Optical Items, and Mew S0-Page Book, “Fun with Chipped
Edgs Lonses." %15.00 Postpald. The variety of Lenses ond
Priams in this s&t will enable you Lo conduet countless experis
ments, bulld & great variety of Optical Equipment. A sensational

LT}
NEW 50-PAGE IDEA BOOK, “FUN WITH

CHIPPED EDGE LEMSES"

Containg wide variety of projecis and fully covers the fascinating
uses of all Lenses in sets listed above . . . only 21,00 Postpaid.
MFG. FOR NAVY'S T POWER BINOCULARS . . . KELLMER EYE-
PIECE LENSES , . . ¥ou con use in Telescopes, Binooulars, Micro-
scopes, ete, [Mam, of eye lens 18 mm. Diam. of field lens
26 mm, Eye achromat already cemented,

Stock #G6108-H.............. ST %1.00 Postpald
B MM. MOVIE PROJECTING LEMS SET—Conaists of 2 Achro-
ifatie Lenies, diam. 15 mm. and o F.L. when eombined of approx.

ofie inch, BEach lens has the new magteslim Auoride low pe-
flection conting.
Brock HA0L1-M.. ... ... . .0:cvonrenarssns £1.40 Postpald

RETICLE SET . . . Five nssorted, finely engraved Raoticles from
U, 5. Guasighte, An unuveusl group . . o jost like thoso essisting
oitf gunners Lo train sights on Tokyo. Worth geveral dollars ench,
Stock F203A5-H......... ve e eenncne s <5100 Postpald
RAW OPTICAL GLASS , . ., An exceptional opportunity to secure
n lnrge vorlety of Opileal Plocea both Crown and Fling glass
{seconds) in varyving stages of processing. Many prism blanks.
Stock 3£ 703-H 8 Ibs. {minlmum weight) . .. ..55.00 Postpald
Stock FHT02-H 105 Iba. . ... .. g £1.00 Postpald
MAGNIFIER SET . . . § Magnifving Lensex . . . Powers from 1 to
10, Various dinm, for many uses, Fres Booklet on Home-made
magnifiers Ineluded,

Steck #1028-H..............v000:04...52.00 Postpald

TANK PERISCOPE

Complete 5¢t Mounted Components

Huave fun] Make a real Periscope. Use it to see over the heads
of crowds, to see under waler, to ses out windews without your=
snlf being seen, nod mony other uses where observation by “re=
mote control™ is required. Originally constructed for 1. 5. Army
Tanks, set consistsa of 2 fine Poriscope mirmors mountsd in metal
nod plastic. Only plywood body !:ra.m-n ia required to finish this
-n:nnptlnnsl Perizco Sat waighsa "'.-; lThs, Overall length
615", width 235", Would normally retail at 540 to $50.

Stock #TW-H........ v 4 au s 53,00 Complete Set Postpald
({Two Sets (four unite}. .. .........5pecial 86.560 Postpaid)

Order by Set or Stock No.—Satisfaction Guaranteed

EDMUND SALVAGE COMPANY, P. 0. AUDUBON, NEW JERSEY
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| /magine-a ONE POUND Work Horse

James Wart established the term “horsepower™ as
the work output of a strong truck horse, weighing
perhaps 2,000 pounds or more. A Cyclone 18,
roughly equal in weight, is capable of 2,200 horse-
power. If the truck horse were as efficient as the
Cyclone, he would weigh exactly one pound.

All aircraft engines must have a low ratio of

weight to power. If engines are heavy, the loads
carried aloft are small. Lighter engines mean larger
payloads. Of all aircraft engines, the champion is
the Cyclone 9, the only service engine weighing
less than a pound per horsepower,

SEND FOR “ENGINOLOGY"
only 25¢

100 poges of Emgineg Information
Learn more ahour aviation’s sodrce
Enginology explains super-
char zing, combustion and -'.-m;nln-r piin-
ciples in non-techni al terms | -.L-i_.'ll..':'..~
theie relagon to planes and propellers.
Just send 2% cents in U5, con 105

Wright Aeronautical Corporation
Dept, PM, Patersan 3, How Jarsey

S6A

Cyclone weigh one pound each. On the horse, this
metal is jusc dead weight, for protection. A Cy-
clone uses this pound of metal, in high-grade alloy
form, to develop the energy of a 2,000-pound horse.

&09 HP AUTOMOBILE: The motor of a popular
modern car weighs 609 pounds, delivers 90 HP.
If it were built o Cyclone design, it would mrn
up 609 HP for that weight. Most automobile en-

ﬁln:s weigh from 6 to 10 dmes as much per
orsepower as Cyclones,

WRIGHT

AIRCRAFT ENGINES

OIvISs0m OF

CURTISS WRIGHT

FIRST IN FLIGHTY
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WHEN 'l‘llF llAlLll()Al)S SAY -“LFT’S li‘-ﬂ 5

By William E. Taylor

"l"'HERE‘S a great day coming when the $64
travel question won't be “Is This Trip Neces-
sary?" but rather, “Let's Go—And How?"
Keenly aware that competition from air lines,
buses and waterways is going to be even tougher
than before the war, the railroads don't intend to
be left at the post when the travel barriers come
down. They rely on the new concept of railroad-
ing—comfort for the ordinary passenger—to keep
sparkling new cars filled with =atisfied riders.
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Stendardized equipment of streamliners speeds their servicing in special yards built by the North Western

The research departments aren't missing
a trick in their quest for the last word in
cars and locomotives. Streamlined trans-
portation was just swinging into high speed
when the war knocked everything out of
the window except the movement of fight-
ing men and materiel—leaving civilians to
scramble for what space was left.

Considering the tremendous increase in
traffic, the shortage of labor and difficulties
in replacing equipment, everyone agrees
that 51& railroads are doing a grand war-
time job. But the railroads haven't forgot-
ten that their permanent passenger busi-
ness is built on swift, safe, comfortable and
economical tr ortation for the people.
Comes peace and the Trail Blazers, Chal-
lengers, Pacemakers, Silver Meteors and
the rest will have to move over and make
room for a vast fleet of new streamliners
providing luxury travel at coach rates,

A new development is the Vista Dome
Car, originated, strangely enough, by the

General Motors Styling Section. From a
glass-enclosed dome in the roof of the car,
passengers will have an unobstructed view
of thﬁ mimtryside ﬁ*nmﬂfall glsaides m
overhead. New es 8,

for bombers, and lower roofs of modern
cars combine to make the dome practical.

To build a Vista Dome Car the floor of
the middle section of a coach is lowered
slightly, and the dome eonstructed over
the depression. This permits two seat lev-
els, making the ride more attractive and
adding to the capacity of the car. The Bur-
lington Lines already have remodeled a
coach to provide a dome accommodating
24 passengers and have put it into service
to test riders' reactions.

The dome car is only one of many revao-
lutionary conveniences embodied in Gen-
eral Motors designs for passenger cars of
every tydpe. from day coach to deluxe sleep-
ing and lounging accommodations. Al-
though the Electro-Motive Division of GM

Seats of Triple-Deck sleeper are transformed of night into separate berth sections, each with ewn lavatory
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is a pioneer in manufac-
ture of Diesel locomo-
tives, GM has not built
any railroad cars.

But regular railroad car
manufacturers have not
been idle. Pullman-
Standard is pouring out a
flood of plans for both the
low-cost and deluxe trav-
el markets—"Triple-Deck
sleepers, Duplex-Room-
ette cars, Day-Nite and
Threedex coaches, elub-
cinema car, diagonal-seat
diner and even a junior
club ecar, a children's
playvhousze on wheels,

The plavhouze will be
20 feet long, about a
fourth of a car's length,
and will he eomhbined
with other accommoda-
tions. There'll be a curv-
ing slide entered through
a concealed stairway, a
marionette show, minia-
ture piano, blackboard,
desk and chairs, and loads
of toys. “Kneeling” sofas,
parallel with the win-
dows, will let the kiddies
press their noses against

JULY, 1945

Polarcid windews as
in Hollywood Cor of
City of Los Angeles
will keep out glare

At long lost, upper
berth riders get a
luggoge rack, at left

Curving slide end a

blackboard feature
the junior club car

A i3
|||I"':ﬁ




Designed for high speed passenger and freight service, New York Central Niagora develops 6,000 horsepower

the window panes and gaze out to their
hearts’ content.

Chaise-longue sleeping comfort is prom-
ised for the Day-Nite coach, with an extra
degree of recline for the seats. An uphol-
stered leg rest will pull down from the back
of the seat ahead to provide a full-length
sleeping surface for the overnight passen-
ger. Window drapes on hinged rods will
swing out at right angles to the wall to be-
come night curtains separating each pair
of seats. There'll be individual spot-type

lights and three private dressing rooms for
women and three for men in each car.
Already in experimental service, the
Triple-Deck sleeper provides 42 berths,
compared with the 14 upper and 14 lower
of the conventional sleeper. Marked re-
ductions in berth fares are foreseen with
the coach-sleeper. Its seats in the daytime
are all on one side of the car, somewhat in
continental fashion. Each triple tier .of
berths forms a seetion at night, all berths

running crosswise. Each section has its

own lavatory facilities.
The streamlined, light-
weight diagonal diner is
expected to speed service
by removing obstructions
which cause delay in con-
ventional diners. Vibra-
tionless tables are placed
diagonally and seats set at
a 45-degree angle. Tables

|
I

e = for two as well as four are
am— provided. Other features
N are Eut-ra},é light.fE bath}:

_— ing the surface of eac
| — 8+ table, intercar telephone

E =~ communiecations and tri-

=—®_l angular wall shelves for

S . water bottles, creamers
and sugar bowls. Each
person will be able to take
or leave his seat without
disturbing his neighbor.

Dancing and movies
will be a double feature
in the club-cinema car.
The forward end is an ul-
tramodern elub ear dur-
ing the day and a night
club after dark, the rear a

. luxurious lounge in the
daytime and a movie
theater at night.

Destined to bring pri-
Passengers get thrill waiching
speedometer in observation car

Chicago & North Western photo
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vate, single-bed, air-con-
ditioned rooms to lower
berth fare levels is the
Duplex-Roomette sleep-
er. By an ingenious inter-
locking arrangement, one
car provides 24 accommo-
dations. Pullman plans to
introduce many of these
cars after victory. Only
one was built just before
the war and has been in
constant use since—with
the addition of 106 im-
provements and refine-
ments that were devised
in the course of operation.
Contrast this attention
with prewar days, when
the only improvement of-
ten was a coat of paint!

Commuters haven't been forgotten, ei-
ther, with the Threedex coach designed for
seating 112 persons on three levels and
with the added provision of game room
facilities at either end of the car.

Perhaps some of yvour postwar traveling
will be in the Ultraliner, which its designer,
the American Car and Foundry Company,
calls “a great forward step in luxurious
mass transportation.” Plastics, polished
metals and sleek woods predominate in
fittings. More space and greater comfort
are emphasized in the individual reclining
seat coach. A glass-partitioned smoking
room features the chair car, while the diner
offers alcoves for seclusion. A sweeping
expanse of windows, the observation car is
designed to give the effect of a solarium.
Fluorescent lighting eases strain on pas-
sengers’ eyes and will be widely used in
postwar cars.

Engineers and designers agree generally
that weight of car structures is about at a
minimum consistent with safety and that
further weight reductions will come
through use of plastics and lighter metals
for fittings and equipment. Cortlandt T.
Hill, president of the Pacific Railway
Eqguipment Company, expresses some pro-
vocative thoughts on modern railway

Soft aoction coil springs of truck, right, extend up
into sides of pendulum car for “banking” on curves

Leg rest released from seat chead by button provides Doy-Mite comfort

equipment. A grandson of James J. Hill,
creator of the Northwest's railroad empire,
he has railroading in his blood.

“In attempting to improve the ride, rail-
roads have made a common error,” Mr. Hill
told the writer. “They have spent much
money on improving rails and roadbed and
on luxurious car equipment. But they
mount that costly eguipment on what
amounts to an 1870 truck. For an easy ride

{Continued to page 160)
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Iron Horse Smooths Own Tires Right on Track

To avoid wasting valu-
able time in repair shops,
the Southern Pacific Rail-
road lets a locomotive
smooth the worn-down,
out-of-round tires on its
own driving wheels right
on the track. The iron
horse is pulled back and

Above, tire cutting tool replaces the broke shoes.
Coble tows engine on 800-foot siding, above right

forth on a well-ballasted, 800-foot tangent
track set on a slight grade. Cutting tools
replace the brake shoes and shape the tires
while the locomotive is in motion. The flat
tire can be reshaped in about 14 passes. A
winding engine with drums and a 1%%-inch
cable does the towing; by pulling the loco-
motive against the grade, it has a much
steadier pull than it would on level track.
Several wheels can be cut at the same time
and they do not have to be removed, turned
down on a giant lathe and reinstalled as
they did with the former method.

Elecmcally Heated Clamp Seals Packages After Air Is Sucked Out

i

Vaporproof packages bound for
the battlefronts are sealed in a
jiffy with a vacuum cleaner and a
heated seizsors clamp. First the
vacuum cleaner draws all the air
out of the package. Then a vise-
like clamp which is equipped with
electric heating elements on both
sides is pressed on the open edges
of the specially processed bag,
sealing it effectively in a few sec-
onds. The hand-soldering method
formerly used tock from five to
10 minutes.

By using a thermocouple made
of wires only 5,/1000 inch in diam-
eter, General Electrie research
laboratories have discovered that
the lighted end of a cigarette reg-
isters between 1,200 and 1,325 de-
grees F., which is slightly above
the melting point of aluminum or
magnesium.
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There's a lot of reading
matter involved in opera-
tion of a B-29 Superfor-
tress, so much that the
Boeing Aireraft Company
has added decal making
to the complex process of
building the giant bomb-
er. Each plane bears 2,700
decals, or decalcomania
transfers, consisting of di-
agrams, instructional pro-
cedures and other advice ranging from “No
Smoking” in the bomb bays to “Danger—
Air Operated Doors” on the bomb doors.
In making a decal, the finishing shop pre-
ga.res a paste-up layout from an engineer’s

lueprint. To obtain sharper images, the
layout is a trifle more than five times the
size of the desired decal. The layout then

Superfort’s 2,700 Decals Tell All Rules for Crew

Above left, finishing touch to
rescue docal, Above, decal lay-
out compared to finished decal.
Left, final decal-making steps

is photographed by a six-
ton camera in the photo
template department.
Contaet prints are made
from the resulting nega-
tive, the same size as the
finished decal. Images of
the prints are transferred
to a silk screen through a sensitized gelatin
paper. Containing as many as 40 small im-
ages, the silk sereens are laid over special
decal paper and three or more coats of lac-
guer are applied. The finished decals then
are trimmed to proper size. The Boeing
shop has turned out 17,000 decals in a day
through this process.

Plane Engine Parts Are Canned for Overseas Shipment

Airplane engine ecylinders are being
shipped overseas in cans which guard
against moisture, dust and breakage, re-
ports the Air Technical Service Command.
First the eylinder is placed on a
steel disk which forms the bottom
of the “ean.” Another disk is placed

Left to right, parts of steal drum, plane
cylinder in place, and “ean” ready to ship
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on top of the cylinder. Bolts keep the part
from moving. The side piece of the steel
drum then is fixed in place and its steel
cover hermetically sealed.




Portable Drum Grinder Plugs Into Light Socket

Operating from an elec-
tric light socket, a port-
able brake drum lathe is
versatile enough to md
drums for motoreye
well as Flying FnrtressEs
The lathe has 10 cutting
speeds with rheostat con-
trol and can be operated
with the wheels on or off.
It may be used to ma-
chine, grind and hone
brake drums and the
manufacturer says it
leaves the drum with a
mirror-smooth finish
without tool marks. There
are several types of bases
available to support the
lathe for stationary work;
after dismounting the
lathe can be moved any-
where to the job.

Putting the Squeeze on Impure Water Helps Make It Fit to Drink

Drinking water is freed of biological con-
tamination by a new patented process in
which it is first filtered to remove solid
impurities, then passed through a pump
which applies a pressure of 1,000 to 4,000

pounds per square inch. Heated to 125 de-
grees Fahrenheit, the water is sprayed
through a nozzle into a vessel maintained
at nearly a perfect vacuum. Palatable wa-
ter free of micro-organisms results.

Self‘-].,nadmg Trucks Carry Hmst Powered by Own Engines

Dump trucks can load them-
selves in scraping jobs with a hoist
attachment powered by their own
engines. The unit utilizes the mo-
tive power of the vehicle through
a winding drum attached to the
rear wheel. The scraper bucket is
filled when the truck goes for-
ward; when the truck backs up, a
ratchet on the drum automatically
takes hold and hoists the load,
swinging it over the truck’s body
where it is dumped. The loading
attachment folds so the truck may
be parked in a garage. According
to the manufacturer, the device
triples the output of trucks.

Electric Log Maps Rock
Far Down in the
Geologists can identify rock lay-
ers never seen in drilling wells by
means of an electric log, which
records on photographic film wa-
ter and mineral secrets far down

in the earth. A metal electrode
attached to a cable is lowered to
the hottom of the well, while a
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wire grounded at the surface
forms the other pole, A generator
at the surface supplies the current
and the earth is the conductor. At
a slow, constant speed the elec-
trode is drawn to the surface,
meeting a resistance that varies
according to the stratum through
which the electrode passes. By
studying the records the geologist
can tell whether the strata are
sand, shale, limestone or other
mineral and whether they contain
fresh or salt water, oil or gas.

Magnets on Steel Map
Tab Police Radio Cars

Headquarters officers of Mis-
souri's State Highway Patrol can
tell the position of their 112 patrol
cars by a quick glance at 112 mag-
netized buttons on a new steel
map. They devised the steel map
and magnetic buttons after wear-
ing out several cardboard maps on
which cars were designated by
pins. The steel map has 14 green
lights depicting weigh stations
and seven red lights for radio sta-
tions. The patrol has painted num-
bers atop its cars to identify them
from the air, and has used planes
in manhunts on several oceasions.
Operating on one frequency for
voice, the seven patrol fixed radio
stations also have radio telegraph
equipment for other messages,
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U. S. Cruiser Modeled in Plastic Contains 1,000 Parts Built to Scale

Plastic miniatures of the United States
Navy's 10,000-ton Cleveland class eruiser
are being turned out in mass quantity for
seamanship, gunnery and communication
classes., Produced in exact detail, the mod-
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el requires nearly 1,000 parts and is made
with 40 dies by injection moldings of cellu-
lose acetate. It is 6 feet, 4 inches long,
weigli: Bf}:liundsﬁ 6 Dunceiis, and is }:m.ilt to
a scale o inch to one foot. In planning

the assembly the molder

Tmmmme followed the system of

=l prefabricated units used

| in major shipyards. The

plastic mndein are supe-

rior to wooden ones in

that they are all exactly
alike.

f[The Army Air Force
Training Command in six
yvears—from 1939 through
1944—trained 184,394 pi-
lots, 43,274 navigators,
41,403 bombardiers and
264,603 aerial gunners—
more than half of these in
the year 1944 alone.




Package guns on P-47 N A four-hour running battle which began over Kvushu, Japan,™.
are easily loaded or and continued to the China coast, a single B-29 fought off 79
""“"I:: :!:“"5"‘ :I"' enemy fighter planes. After shooting down seven and seriously dam-
b ® POn®S.  aging two others, the Superfortress landed at its base in Western

:I::'hum :::: China with hardly a scratch. The 275-mile chase was officially de-

Below, londing 75- Scribed as the severest test yet made of a Superfortress’ defenses,

mm. shell inte mese and proves the contention of Major General Curtis LeMay, formerly

connon of Mitchell of the 20th Bomber Command, that “the big boys can take ecare of
themselves anywhere.”

To “take care of them-
selves” with more effee-
tiveness, B-29s and other
bombers, as well as fighter
planes, now have the great-
est possible offensive and
defensive power packed
into their aerial armament
and bomb loads. More
guns, faster shooting,
greater sighting accuracy,
precision gunlaying, re-
mote turret control, new-
type bombs and release
mechanisms and new elec-
tronic devices which per-
mit bombing by precision
instrument through over-
cast have been perfected
and incorporated in AAF
warplanes. The 73-mm.
cannon has been converted
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from single shot to rapid fire;

many gunnery stations now

mount double their previous

number of .50-caliber machine

guns and fighters can carry
four extra guns in droppable
containers. In addition, high-
velocity rocket-launching de-
vices have been improved to
the point where Thunderbolt
pilots are referring to them as
airborne artillery,

One of the most effective
armament developments in
recent months has been the
central gunnery control sys-
tem, first announced on the
B-29 and now modified for use

™ on several other planes, in-
~._ cluding the Black Widow
% 'r_lighht figlslter. By remote
= sighting and operation, a gun-
_5 ner is able to lash out at en-
E,E‘;gruyp}anes "‘-f-_iy'-‘h”“t being

FIXED SIGHT (CROSS)

LINE OF SIGHT

“Diagram shows problam solved by gyre-
scopic gunsight (below). Pilot keeps the

targat within circle of dots on mirrer
British official phato
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P-38 fighter takes on load of

GUN BORE AXIS AND “amme” for four guns in nose

FIXED SIGHT LINE

"o

blinded by the muzzle blastz of his own guns, with-
out exposing himself in a Plexiglas turret and with
no fear of hitting parts of his own plane.

The turrets of the B-29 can be manned from inte-
rior sighting stations individually or, if need be,
shifted to another station by the flick of a switch so
that one gunner may control several guns.

When a gunner catches an enemy plane in his
sight, he focuses a circle of luminous dots from tip
to tip on the image of the fighter and keeps it there
by manipulating the sight. Speed of target is ar-
rived at by gyroscope and range is caleulated by
special instruments. These factors are then relayved
by electrical impulses to the computer and there
combined with data transmitted by the navigator on
altitude, outside temperature and indicated air-

11



Dwarfing its handlers, world’s largest bomb weighs 22,000 Ibs.
and is 10 times as powerful as V-2; its crater is shown below

12

British official photos

QGeneral Electrie Co. photo

Beneath remately contralled P-&1 gun tur-
ret, engineers use model to show how
eoncentrated firo protects plane in combat

speed. The brainlike computing
mechanizm then instantly deter-
mines where the enemy plane and
bullet will meet and corrects the
pointing of the guns.

As adapted to the P-61, the re-
mote control installation enables
either the nose gunner, the tail
gunner or the pilot to blast away
with the four-gun revolving tur-
ret. Primary control rests with
the gunner in the forward station,
but by means of an action switch
the turret automatically takes a
position in line with the pilot's or
tail gunner's sight. Pilots report
that the cone of fire is so great that
only one pass at a plane is normal-
Iy required to destroy it.

For independent turret opera-
tion, new sights and gunlaying
techniques have upped the accu-
racy of aerial gunfire by 100 per-
cent since the start of the war.
Reflector-type sights, which mir-
ror a tiny sight reticle onto the
target, permit a gunner to change
his eye level without introducing
aiming error—a big improvement
over ring and bead sights which
required that the eye be held per-
fectly stationary in line with the
sight. Revamped tail gun mounts
in B-255 and B-26s have hydrau-
lically driven guns using compen-
sating sights, and at waist gun po-
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sitions on late-model B-17Gs
and B-24Js, a new gun mount
—a torsion sEring counterbal-
anced assembly with all parts
enclosed in a sheet metal
housing—provides the re-
quired stability for the auto-
matic computing sight. A fire
interrupter device has also
been added which prevents
the gun from shooting when-
ever its line of fire comes
within three degrees of any
part of the aircraft.

For fighter planes, a new
gyroscopic gunsight, invented
by the British and manufac-
tured in the United States, is
now helping to bring down in-
creasing numbers of enemy
planes and is especially dead-
ly against the jet aircraft the
Germans used in their des-
perate endeavor to beat back
Allied bombing attacks. In
operation, a circle of six dia-
mond-shaped lights with a dot
in the center is reflected from
a spinning gyro mirror up to
a transparent reflector before
the pilot's eyes. The pilot
looks through the circle of
diamonds at the enemy air- pag gunner is “wail-
craft and sets a lever to g0V~  jng ar window” with
ern the diameter of the circle  gunsight to greet Jup
according to the plane’s wing  fighter. Below, good |
span., He then twists the grip evidence why Japs | \
of his throttle, which widens aveid Superfort's tail |
the circle as the plane be- '

comes larger on approach,
and the gunsight automatical-
ly computes the necessary
lead for the enemy target,
keeping it within the circle
until the flyer can get in a
burst with his .50-caliber ma-
chine gun.

To feed these guns properly
at high altitudes and speeds, a
more efficient ammuni-
tion booster has been de-
veloped, while improved
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Hudson Motor Car Co. photo _ :
This B-25's wallop consists of six forward-firing machine guns
(Four in note, twa hugging fuselage) and three rocket lounchers

Mine hundred pounds of .50-caliber ammunition are required to
load maochine guns of P-38—including pockage guns on wings.
Below, rocket gun in B-17's tail hos power of 75-mm. cannon

14

ejection systems and five flexible
feed chutes now eliminate the dif-
ficulties encountered under in-
creasing pressures and pull loads.
Also, a more satisfactory location
of firing switches is provided by a
new control wheel of the figure 8
design with grips similar to pres-
ent pistol-grip switches on fighter
control sticks.

These and other advances, in-
cluding a muzzle booster and a

ing buffer to replace the hy-

aulic buffer, have given the .50-
caliber machine gun a tremendous
lift in its rate of fire. And when
two of these guns are contained in
a compact package and slung un-
der a wing like a droppable fuel
tank, the plane's firepower is con-
siderably augmented.

Such externally slung package
guns are self-sufficient units
weighing 500 pounds each, and
contain two .30-caliber machine
guns in recoil adapters, “ammo”
boxes, boosters and flexible chutes
—all housed in a streamlined alu-
minum container which is hung
from a standard two-lug bomb
rack and is wired to operate along
with the normal complement of
guns from the standard trigger
switch. With this arrangement in
use, the slugging capacity of the
A-26, for example, may be in-
creased to fully 14 machine guns,
since it already mounts six in the
nose and two each in top and bot-
tom turrets.

Cannon in aircraft, however,
have not been neglected, and a
new 20-mm. gun now uses maore
powerful ammunition, including
armor-piercing shells, tracers, in-
cendiaries and HE shells with
matched trajectories. A simplified
method of feeding has speeded up
muzzle velocities far in excess of
the 2,500 feet per second in stand-
ard cannon of this type, while a
modified version of the “flying 75"
shoots harder, farther and faster
and, by means of intricate sighting
and ranging devices, can register
accurately at 10,000 yards. In ad-
dition, a vertical stack-type auto-
matic feeder (one shell above the
other) features a elip which can be
refilled in flight and which ena-
bles a cannon-toting Mitchell or
Invader to hurl as many as five
20-pound projectiles at a target in
a single pass.

(Continued to poge 156)
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Electric Broom Mops,
Sweeps or Sucks Dirt

Weighing about one third as
much as the average vacuum
cleaner, an electric “broom" de-
signed to ease housecleaning prob-
lems is ready for introduction
when manufacturing of civilian
goods reopens. It has a change-
able, flexible floor nozzle with at-
tachments for brushing, mopping
or suction. A quick-emptying
plastic dust cup replaces the usual
fabric bag. The cleaner weighs
only 612 pounds, and being light
and slender is readily hung on a
closet hook when not in use. It
can be carried from floor to floor
with ease, and its streamlining
permits the ecleaner to be moved
around and under furniture with-
out difficulty. The accessories can
be changed quickly.

Quick-emptying plastic cup, in-
set, is substituted for the uvsuval
fabric bag in a light cleaner

Power-Operated Welding Table Can Be Tﬂted to 135—Degree Angle

Seven hundred pounds can be rotated on
a powered welding positioner equipped
with handwheel control. The unit will ac-
commodate table speeds up to 180 inches
a minute with a work radius of one foot.
Linear speeds at all radii are set from a
scale on the side of the frame. The table
can be tilted through 135 degrees from hor-
izontal By a spring-centered handle and
ineludes automatie limit stops. The posi-
tioner has a built-in variable speed trans-
mission and hydraulic eylinder with a sin-
gle half-horsepower electric motor. Orig-
inally designed for use as a support for
parts to be welded, and only 28 inches in
diameter, it can be.sed as a basis of power
in moving fixtures and work across ma-
chine tool tables in sequence operations.

Tubes to Fit Nazi Phone Lines
Built in Three Days in U. S.

In just three days American engineers
reproduced a complicated German radio
vacuum tube wluc% permitted the Allied
armies to use strategic telephone lines
abandoned by the Nazis in their retreat.
The Germans left their communications
equipment intact but expected to foil the
Americans by removing radio tubes of a
type never made in this country. The tube
differs from our tubes in electrical charac-
teristics, heater wvoltage, dimensions and

JULY, 1945

arrangement of pins for the socket. Within
three weeks all the 1,000 tubes ordered by

the Army had been built by Bell Labora-
tories and Western Eleetrie engineers and

delivered to t-e front lines.
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Liquid-Cooled Engines on B-29 Increase Its Horsepower
R L _
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With in-line liquid-cooled engines of the
type used on fighter planes, an experimen-
tal B-29 Superfortress recently took to the
air over Wright Field. The giant bomber’s
four radial air-cooled engines had been re-
placed with liquid-cooled Allison engines
which power such fighters as the P-51, P-38
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and P-40. The experiment provided addi-
tional data on the use of liquid-cooled en-
gines in heavy bombers built for operation
at high altitudes. Allison engines on the
modified B-29, known as the XB-39, devel-
op 2,600 h.p. each compared with the 2.200
h.p. of the radial engine now in use.

Polio Patients Use
"Cobra Cockpit
For Exercise

Exercising their limbs
in a portable replica of a
P-63 Kingecobra cockpit
provides both diversion
and eduecation for polio
patients at the Children’s
Hospital Annex, Buffalo,
N. Y. The cockpit, which
is complete with pilot's
seat, stick, rudder pedals,
instrument panel and cir-
cuit breaker board, was
built by the Bell Aircraft
‘Corporation from sal-
vaged materials to en-
courage the patients to
take the light muscular
exercise which speeds re-
covery. Test pilots come
to the hospital regularly
to explain the cockpit to
the children. Apprecia-
tive polio vietims named
their Boy Scout unit the
Kingcobra Patrol.
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> YANKS OF ALL TRADES 27
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One of the trades of the Army Ordnance man is fighting.
The other 9979 include the trodes of tinker and tailor and
candlestick moker, and doctor to all manner of broken down
Gl equipment from wrist watches to locomotives. At the fop,
for example, you see these Yonks of all trades fashioning
o bolance staff for a 'ﬂ'ﬂlt!ﬂ, pdf:":;ﬂg a rnggcd inner tube
and performing o bit of leather craftsmonship on a holster

. & Army Signal Corps photos

S50 the boys want coke? Very well, an
Ordnance man of genius converts a me-
c!'lunh:'t C'r]” in!u a EEL‘I m‘l:er, LEeEm 1“
action above. Gls’' “villoge smithy" below
heots a jeep spring at Ordnance company
forge token from leps in New Georgia

Soldier “seamsiers” above do a bit of mending on a war-
warn tarpaulin. Beloew, o gunsmith overhauls o rifle barrel;
center, assembling weapens corriers on o Coleutta dock




Coasl Guard photo

Combat cutter fighting Morth Atlantic gale typifies thousand such battles thot never make the heodlines

By Allen Warren Elliott

( ')I'CE of the most tragic American naval

505 L-f this War was 1t a blow
delivered by the Japs. It was a terrific
lashing by a typhoon during the Philippine
operations. Within a few hours after the
wind struck, three U. S. destroyers and a
number of smaller eraft were at the bot-
tom of the Pacific and 600 men were dead.

Once more the fury of the sea had taken
its grim toll in the unceasing battle of ship
against storm which goes-on in war, as in
peace, but is obscured by more exciting
military engagements. The Philippine ty-
phoon was a reminder that sailors must
fight the elements as well as human foes.

The whole story of the Philippine trag-
edy will never be told because so many
men involved didn’t live to tell the tale.
But enough is known to illustrate how the
tricky forces of nature can outwit man's
scientifie safeguards.

A carrier task force, including smaller,
screening warships, was refueling amid

18

tossing seas in winds whipping across lead-
en sk With oil tanks almost empty, the
ships were riding high, especially vulner-
ahle to strong winds, sinee the surface of
any ship acts as a sail, with tilting effect.
A storm had been building up overnight
and ships' officers, meteorologists and aer-
ologists had been watching signs carefully
while necessary fuel was being pumped
aboard.

At 10 o'clock in the morning it was defi-
nitely decided that a typhoon, as our hur-
ricane is called in the Western Pacific, was
raging—but at a safe distance. At 11 the
storm veered suddenly and struck the task
force with gusts over 100 knots. Within
about two hours the destroyers Spence,
Hull and Monaghan were gone, along with
the other craft. '

The pattern of tragedy on the smaller
ships was similar. Mountainous waves rose
and smashed across decks, ripping loose
depth bombs, rafts, railings and ammuni-
tion box (i:nvkirs.hﬁhgen egl}':d thnseeure loose
gear on decks obscur y blinding spray.
Many heroes went overboard. Fueling
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Coast Guardsmen on tanker (above)
pit their strength ogainst sea os
‘vessel battles 60-foot waves and
90-mile winds of hurricans off north
coast of Cuba. Top right, tanker's
decks are siripped of gear afier
fighting storm for throe days ond
nights. Right, high sea spills down
the hatch of a Cooast Guard manned
troop transport. Below, with decks
awash, U. 8. aircraft carrier rides
out @ storm. As wind ond waves
lash this high-riding creft, crewmen
on slippery deck must crowl on
hands and knees or hold onto lines




Navy photo
Foul weather con’t stop this Armed Guord crew on merchant ship; below, handy fuel hose saves man’s life

hoses were torn loose. Lifeboats were
ripped away. Radios went out. Water
poured through vents thousands of gallons
at a time, faster than pumps could expel it.
Men drowned below deck. Windows
crashed on bridge housings. Stacks were
torn off. Steering gear became damaged
or useless under the pounding of the
waves. Accumulated water extinguished
fires, halting engines. Lights and commu-
nications went out, adding to the confu-
sion. The sea now had the ships ready
for the kill.

As the vessels went out of control they
swung themselves broadside to 60-foot
rollers and 100-knot winds. When waves
and winds struck at the same time the
ships heeled over 50, 60, 70 and 80 degrees,
As the water accumulated below it sloshed
with the ship and on each swing recovery
was slower. Finally came the combina-
tion of forces which laid one vessel after
another on its side. In a minute, or less in
some cases, they filled and sank. Nature
had triumphed over the best that man had.

The standard practice in the expectation
of a storm of typhoon strength is to shift
water and fuel in tanks to ballast the ship
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properly. This tends to counteract the ex-
tent of the roll. But to fill the tanks time
is required and to be caught with a par-
tially filled tank is often fatal, for it adds
to the heeling effect.

“We never had a chance,” said Lieuten-
ant Commander James A. Marks, skipper
of the destroyer Hull. “The ship was on
her side, but we stuck to the ship because
it didn’t seem possible anyone could live
in those waters. Finally she began to sink.
We all shook hands, thinking it was the
end for us. Then as many of us as could
make it stripped off into the water.

“Miraculously, some life rafts did sur-
vive the sea but many men just tossed
around in the water. That night a lookout
on a destroyer escort spotted some of our
men, who told of the ship’s sinking. The
destroyer escort searched all night and,
with other ships in the area, picked up
survivors of the Hull who were strewn
over a 25-mile area. Some of the men were
nibbled at by sharks. Early the next
morning, after 20 hours in the water, I was
picked up by the destroyer escort.”

For the next two days the rest of the
task force fought wind, sea and sharks to
rescue survivors who had managed to
stay alive with the help of life jackets or Exhausye
rafts. Some drowned. Some were killed fanker,
by swallowing too much sea water, In-
juries proved fatal to many. Exhaustion
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claimed the lives of more. Others lost the
battle to sharks, even though tommy-guns
were used from decks and rescue boats to
drive off the voracious fish.

It is common knowledge that no ship of
destroyer size, or less, is certain to with-
stand a hurricane or typhoon. This was
proved by the Philippine case when none
of the carriers was lost, though heroic
measures were necessary to save some of
them and men were snatched to doom from
their high flat decks. In the case of one
carrier 300 crewmen were grouped as hu-
man ballast on the hangar deck. As the big
ship would lurch over, the 45,000 pounds
of fleshy ballast would be shifted to the
upper side of the deck, men running,
serambling, falling, erawling and velling as
they helped the gallantly struggling craft
return to a more even trim.

Three times fires broke out on one car-
rier and asbestos-clad firefighters clung to
slippery, slanting, spray-drenched decks
while they fought the fires.

Because of their high hulls and over-
hanging flight deck some of the advantage
of mere size and power is lost to carriers
in a high wind, which readily heels them
over. In the case of one caught in the Phil-
ippine typhoon men found it impessible to
walk the decks even before the full force
of the storm broke. They either crawled
on hands and knees or held to emergency
safety lines. With the rise in violence
chairs, cabinets, tables, instruments and
other equipment began to tear loose, crush-
ing men against bulkheads.

On the flight deck planes were torn from
moorings and hurled about by the wind.

22

Afrcraft carrier rolls sharply as sea pounds
giant ship. Below, crew quarters are “snafu”
as waters reach lower decks of big fransport

One landed atop the carrier’s stack, its gas-
oline catching fire. Another roll of the ship
sent the plane overboard. Rain and spray
put out the lames. When the storm abated,
the ship’s steering apparatus was out of
commission. It was controlled by reversing
port and starboard propellers so it could
head somewhat into the wind, and the dan-
gerous side roll was replaced by a more
tractable pitch and toss.

The Philippines tragedy was simply an
enlarged version of the situation in which
any naval vessel finds itself when wind,
sea and circumstances combine to provide
extra hazardous conditions.

The same scientific improvements, such
as-the motive power, which have enabled
man to conguer time and distance at sea,
have placed modern naval craft in danger
as vital as Columbus faced in his tiny craft.
The sailing ship, made of wood and often
lightly loaded, was semetimes so buoyant
it could ship enormous quantities of water
and still stay afloat. Center of gravity could
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Almost hidden by mountoinous woves, Coost Guard
combat cutler guards merchant ships visible an herizon

be quickly lowered by culting away masts
and sails in a high wind. The ship, though
crippled, could ride out almost any storm
if tightly battened. The modern naval ves-
sel, however, is made of steel with tons of
steel machinery and eguipment packing
hep interior to reduce her buoyancy.

In a hurricane, destroyers and tankers
are especially endangered by their low
freeboard which permits waves to sweep
over some areas. With below-deck passage
cut off by closed bulkheads the forward
and aft sections of a destroyer were often
completely isolated from each other umiil,

Const Guard photos

Survivers of cutter which capsized
in hurricane are transferred from
wing of rescue plone fo vessel for
quick trip to shore. Left, “roller

coaster’” moving in on small crafr
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Spray hides bow of British
cruiser during speed test
in haavy seos. Balow, men
Heve rough geing in small
boat as they transfer from
ship to ship during storm.
Nete “life line®™ on veisel

on new type ships, catwalks were built
high above the deck.

The submarine is in a precarious situa-
tion in a bad blow because of its low decks,
the lack of stability which permits it to
rall easily, its low power as campaer to its
weight and the danger of acid fumes from
batteries. To avoid the effects of a storm
of hurricane force a submarine must seek
quiet at a depth of about 100 feet. Often
the water is too shallow to do so and the
need for air always limits the length of its
stay at such calm levels.

Nowhere is the judgment of a skipper
more important than when his craft is fac-
ing a severe storm, according to Captain
James E. Maher, USN, of the Third Naval
District, New York, who has commanded
ships ranging from the ancient submarine
N-1 to the battleship Washington.

“We have gadgets for nearly everything,”
he asserts, “but none has been invented
which tells the skipper that now is the time
to take this or that precaution for this or
that storm condition at sea. It's entirely a
matter of judgment and the wise skipper
takes all reasonable precautions even if
they later prove to be unnecessary.”

In this war the ship commanders have
more weather facts upon which to base
judgment than ever before in the history
of our Navy. Yet an approaching storm
often means not only three or four days constantly on the bridge
with only short naps, if any, but days of ealeulation, speculation
and preparation.

If you were a captain of a warship at sea this is more or less
what you might do. You would certainly consult the monthly
weather chart issued by the Hydrographic office in Washington




which predicts storm conditions with re-
markable accuracy. You would scan
weather reports ioed by area stations.
You would confer with your weather ob-
server aboard and examine reports from
other ships and planes at sea. You would
also watch the log in which the quarter-
masters record the condition of sea, sky and
wind every hour, day and night. In addi-
tion you would watch the barometer and
the wet and dry bulb thermometer.

From all of these facts you might become
aware that a heavy storm is brewing in
your area. By recording each bit of infor-
mation on a map you would soon get an
idea of the location of the storm, its expect-
ed direction and its probable intensity.

At this stage, the barometer will usually
give you an idea of the force of the storm;
a drop of 8/100 inch per hour, for example,
might indicate that winds of 100 miles an
hour will be encountered unless avoided.

Up to this'time your course has been
fixed by previous orders, but if you felt the
safety of the ship was invelved you would
change course to go to right or left of the
raging storm center, depending on the
hemisphere in which you are sailing, since
storm winds travel clockwise or counter-
clockwise.

Having set your course you would shift
your water ballast and fuel oil to lower the
center of gravity and reduce or equalize
the roll. You would fill completely as many
tanks as possible so the weight would re-
main fixed.

Next you would batten down hatches,
fasten the dogs on all doors possible, secure
all portable equipment, strip movable ob-
jects from d:cﬂu, dispose of depth charges
if practical, rig safety lines, jettison deck
planes if it appeared necessary and rig
life lines. If heading away from the center
of the strrm became impossible due to
heavy rolling, you would steam slowly,
headed into the sea, to reduce rolling.

You would probably forget the danger
from’ enemy ships because they would be
too busy preparing for the storm to start
a fight from here on.

As wind and sea built up you would issue
instructions to the crew to keep clear of
the weather side of decks and to rope off
all dangerous ladders and passages. Later
on the same instructions probably would
apply to the lee side.

From then on, as the swells grew to
mountainous size, as the overcast thick-
ened and as the whitecaps came to the top
of the waves, only to be whipped off by the
howling wind, you would get yourself set
for a long and tough battle against the fury
of the sea.

And mavbe, about now, you might pray
a bit for your crew and your ship.
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Portable Light Pyramid in C-54
Has Air and Electric Outlets

Pyramidal light towers simplify the job
of bringing air and electric service to the
interior fuselage of C-54 cargo planes at
Santa Monica, Calif. Each tower is 47 inches
high, 10 inches in diameter at the top and
18 inches at the base. Forty-watt fluores-
cent tubes are held vertically in the conical
reflector and protected by a wire screen.
Each fixture has air and electrical outlets
in its base, making it possible to use short
hoses to the rivet guns and short cords on
drill motors. This saves hose and cord and
eliminates a tripping hazard.

Electric Eye Dims Headlights
At Approach of Other Car

To eliminate danger of blinding oncom-
ing motorists with your own lights, an au-
tematic headlight dimmer will be put on
the market as soon !
as materials are
available. The
dimmer is operat-
ed by an electric
eye attached near
the headlight of an’
auto, truck or bus.
When the wvehicle
approaches anoth-
er, the eye trans-
mits a current to
an electronic con-
trol which dims
the headlights.




Glider Flaps Wings Like a Gull t n Altitude

A glider which can gain altitude at will
by flapping its wings like a bird has been
tested successfully at Reynolds Field, Jack-
son, Mich., by Belford Maule, its inventor.
The ornithopter's gull-shaped wings are
moved through a vertical are of 32 inches
by supporting struts connected to a lever

manipulated by the pilot. Maule says the
trick of sustaining flight is to combine ver-
tical wing movement with simultaneous
manipulation of control surfaces. The or-
nithopter becomes airborne after being
towed by an automobile. Weighing 385
pounds, it has a wing span of 54 feet.

Food Flred to Isulated Troops in Fuseless Artillery Shell

Firing food from the
mouth of a ecannon at the
front may sound like a
waste of precious calories
but sometimes it is the
only way the Army can
supply rations to a patral
cut off by the enemy. An
emergency assortment,
usually chocolate bars
and halazone tablets with
which to purify water, is
inserted in an empty ar-
tillery shell which has
been painted white for
the oceasion. The car-
iridge is reassembled
with a light charge, but
without its fuse, and is
shot to the location ra-
diced by the isolated
troops. Whenever the
bright-colored dud lands
close enough to the hun-
gry infantrymen, it is re-
trieved successfully.

[ Westinghouse lamp en-
gineers say fluorescent
lamps last longer if they
are allowed to burn con-
tinuously, since frequent-
ly turning the tube on
and off causes electrons
to eat away electrodes
until the tube burns out.
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THE building contractor was ordering
materials for a new house over the
phone.

“And,” he finished up, “send me out a
couple of handfuls of nails and a barrel of
construction glue.”

Sticking a house together with glue
sounds absurd and yet, using a minimum
of nails, it has been a wartime practice so
successful that glues of various types are
now standard construction materials. New
and improved glues developed during the
last few years are so strong, so permanent
and so waterproof that a wide variety of
items ranging from plywood “angle irons”
for wooden aircraft to huge laminated
wood and glue structural beams and arches
are now in use.

Nine million square feet of interior wall-
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When these timbers of lominated wood and glue are
paired wp they form a full arch with 92-foot spon

board were attached to studding with glue
during the construction of Vanport City,
Ore., a war housing project with a popula-
tion of 40,000. One Lgu‘d the usual number
of nails were used and these served to tack
the wallboard into place until the glue had
set. Exterior plasterboard also was affixed
by means of glue.

Ninety-nine tons of glue were used in the
fabrication of 5,000 homes for war workers
at Portsmouth, Va. Window frames and
door frames were glued in jigs, glue was
applied to studding and joists, and glue
was used for attaching wall panels. Glue
saved construction time and also saved 100
pounds of nails per house.
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Wooden desks, wooden
chairs and wooden ply-
wood filing cabinets are
now put together with
strong glues that largely
eliminate mortising and
nails. Hardwood floors
are being prefabricated
and prefinished in 3 by
6-foot sections by means
of glue. Glue goes into
the manufacture of
knock-down wooden
wheelbarrows and it is
glue that makes possible
the use of hollow laminat-
ed wooden cargo booms
for ships. Plywood stor-
age silos for farms are put
together largely with
glue. The wing spars, ribs
and veneer surfaces of
wooden aireraft are as-
sembled by means of glues that are stronger than
the wood itself.

Thousands of prefabricated glue and plywood
huts for use as sleeping quarters, offices and hos-
pitals have gone overseas. Plywood and glue
house trailers, bus bodies and even forest rangers'
lookouts are in use. PT boats and other small naval
craft are fabricated largely of plywood that uses
waterproof, boilproof and fungusproof glue. A 27-
foot airborne rescue boat, developed by the Hig-
gins Plastics Corporation, has a molded plywood
hull made strong by resin glue. This 3,100-pound
craft can be fastened to the underearriage of a
large bomber.

Prefabricated plywood farm buildings, support-
ed by wooden structural members that are tied
together with glue, may be widely used after the
war. Grain bins, milk houses, brooders, feeders
and barns of this construction were built experi-
mentally just before the war and appear to have a
number of advantages. Such farm buildings, it is
expected, would be built and packaged by lumber
dealers and assembled by the purchasers.

Using few metal connectors aside from ridge
bolts, T0-foot dairy barns
have been built entirely
of wood and glue. The
curved plyvwood roof of
one of these barns is sup-
ported by plywood
arches, leaving the inte-
rior entirely free of posts
and supports. The arches,
of 40-foot span, are
shaped as I-beams and
obtain extra strength
from webs and gussets
that also are composed of
plywood.
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After arch is built up of plank laminates, clamps are vsed for shoping.
Below, glue wheel takes guesswork out of applying correct amount to wood

First layer of veneer is wrapped
over form for an aircraft port
Doak Alreraf{t Co, photo
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The new technigue also
has been applied to much
heavier construction de-
signs with similar sue-
cess. A food market in
Saecramento, Calif., for in-
stance, has a plywood
roof supported by wood-
and-glue laminated
arches of T4-foot span.
Ten giant laminated
arches are used to sup-
port the sidewalls and
roof of a new Boeing Air-
craft Company cafeteria
that seats 1,600 people.
Heavy laminated bridge
timbers are being devel-
oped. Laminated beams
as long as 120 feet and
measuring two by three

Brushing glve onto wood that will form sturdy spar for wood airplane. ] :
Below, short-wave “spot welder” joins strips for airplone drop tank feet in cross section have

been built up from two-
inch planks, glued together under controlled heat
and pressure.

Making big pieces out of little pieces this way
allows the manufacture of beams or arch members
that are larger or longer than normally may be
available as single pieces, it permits removal of
weak spots and defects in the lumber without re-
ducing the strength, it aveids the checking and
warping that often occur in large single pieces and
it permits the economical use of lumber from small
trees that otherwise might be wasted,

The modern glues that have been developed re-
cently have little in common with old style adhe-
sives. Some of them are synthetic resins that are
gimilar to some members of the plasties family.
Casein glues, made from a milk protein, are widely
used in residential construction and in wooden &ir-
eraft. These glues set at ordinary temperatures.
They are not waterproof and are protected by seal-
ing compounds when used in wet or humid places.

Of increasing importance are two new types of
synthetic resins, The phenolic resins are formed by
the partial condensation of carbolic acid or a related
compound with an aldehyde such as formaldehyde.
Similarly, urea resins are
formed by the partial
condensation of urea with
an aldehyde, Condensa-
tion or setting of either
type is completed by the
application of heat or
pressure or both. Neither
glue is affected by salt or
fresh water at ordinary
temperatures although
the urea glues are not
suitable as adhesives if

With “radic heat,” glued strips
in forming press are made into
elbow-shaped unit in 412 min-
utes, Drying used to take & days
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Doak Alrcraft Co. photo

Splicing machine for wooed mircraft veneers trims, glues and applies heot ond pressure in ene operation

they are to be subjected to boiling water.

Numerous variations and combinations
of synthetic resin glues have been devel-
oped by L. F. Laucks, Inc., a subsidiary of
Monsanto Chemical Company, to fulfill
special requirements in some industries.
Multiple purpose glues, likewise, are being
developed. One new urea glue is adapted
to three different kinds of work, each of
which formerly required a separate glue
formula,

Glued members of an assembly are
clamped together until the bond is-com-
plete, the time ranging from a number of
minutes to several hours. Plywood, for
which the glue is furnished in dry sheet
feorm or as a liguid, is bonded by placing in

a hot-plate hydraulic press. Pressure is
applied to such a complicated shape as a
wooden seaplane pontoon by any of sev-
eral ingeniods methods, one typical way
being to place the finished assembly inside
a large rubber bag which in turn is placed
in a steam chamber, with the opening of
the rubber bag open to the outside air,
When steam is turned on inside the steam
chamber, steam pressure pushes the bag
evenly against all parts of the assembly
that it holds, pressing the parts together at
the same time that it heats them. Air in-
side the bag exhausts out into the atmos-
phere. A reversal of this method uses
steam or other pressure to inflate a bag that
is placed inside some types of assemblies,

Turning on heat with short-wave diatharmy machine to seal glued nose
section on drop tonk. Right, storage bin is made of plywood ond glue ®




Wood and glus hold this city of 40,000 together—housing
project at Vanport City, Ore., buill with minimum of nails.
Below, huge beam mode of two-inch planks and construction
glue will not warp and eliminotes weak spots of big timber
Timber Struetures, Ine.. phote

pressing all its parts with equal
pressure against an exterior mold.
Caold-setting resin glues complete
their bond at a temperature of 70
degrees. Some high temperature
resins require up to 340 degrees of
heat to effect the chemical change
necezsary. One method of applying
almost any degree of heat, useful
with nearly any kind of glued
structure, is high frequency elec-
tricity. -A short-wave «diathermy
machine is used similar to the
“fever” machines that induce high
temperatures in the human body.
A diathermy machine is essen-
tially a short-wave radio transmit-
ter to which two electrodes are can-
nected -in place of antenna and
ground connections. Heat is gener-
ated in a structure when the struc-
ture is placed in the high frequency

(Continued to poge 156)
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Power Sprayer Scours Cattle and Sweetens Hay

Everything from giving cattle a bath to
spicing their food is done rapidly with a
versalile power sprayer. The machine-
gunlike nozzle is directed at the backs of
the cattle at a pressure of 250-400 pounds,
blowing away dirt or grease and penetrat-
ing far enough into the hide to kill para-
sitic grubs. By spraying salt grass and old
hay with a mixture of water and cane mo-

lasses, ranchers whet the cattle's appetite
during the dry season and thus increase
weight or production of milk, With a paint
gun attachment the sprayer can paint a
barn of ordinary size in a few hours: when
filled with water it becomes a private fire
department. It also can be used for white-"
washing, disinfecting, weed killing and fly
and mosquito control.

“Face Lifting”’ for Command Car Converts It Into Truck

32

After a useful career in the
Army, “ugly duckling” command
cars sold at auction to private
firms get their “faces lifted” prior
to being put into civilian use. One
Texas firm cuts away the rear seat
with a welding torch and fills the
opening with a U-shaped piece of
metal; a new top of canvas, new
parts where needed, a paint job,
fresh tires and a general tune-up
complete the job. The machine is
adaptable to oil field, bulk materi-
als and farm delivery uses.

Lubrication Color Code
Assures Right Service

Unskilled workers can be sure
they are applying the right grease
or oil to machinery by consulting
a system of matching colors devel-
oped by the American Standards
Association. The lubricating gun
or can and the mechanical fitting
to be serviced are marked with the
same color, either by paint or de-
calcomania, and the worker mere-
ly matches colors to make certain
the proper lubricant is being used.

POPULAR MECHANICS



By Staff Sgt. John L. Kent

lT NOW may be told that General Patton's great Bl-day
dash across France was delayed at one point for a week
because of lack of gasoline for his armored vehicles—gaso-
line of which there was plenty in the depots in the United
States and England, and even at the captured French ports,
but which could not be brought up to the fighting troops
in time. Transportation of gasoline and Diesel oil is one
of the greatest problems of this war of supply.

Gasoline and Diesel oil are needed to power the multi-
tude of vehicles upon which modern mobile war depends.
Gas is consumed in unheard-of quantities. In the compara-
tively small, although costly, invasion of Iwo Jima, the
United States forces were supplied in the first two weeks
with enough oil to make a 238-mile train of tank cars of
10,000 gallons each, enough gasoline to operate 30,730 auto-
mobiles for a vear and encugh lubricating oil for one

U. 5. soldiers in Burma load
4-in. pipe on trucks. Balow,
toting pipe through jungle

I, 8 Signal Cormps pholo




Abave, “switch yard”
for pipe line from
India wes installed
by U. 5. Army Engi-
neers. Right, bolls an
the completed joint
are tightened after
rubber goske? ring
hos beon slipped over
end of pipe. Below,
Gl takes “pulse” of
line of pressure gauge

complete change for 466,000 cars.

In China and Burma our Army
is faced with supplying oil and
gasoline in astronomical quanti-
ties for the coming showdown
fight on the Asiatic continent.
Truck supply could never take
care of the needs even if roads
were gvailable—and they aren’t!
To move the gasoline from our
bases in India over the only ex-
isting road—the newly built
Ledo-Burma connection—more
gas would be consumed by the
truck than it would deliver,

To get gas to our troops in ad-
vance bases, a number of B-24
Liberator bomhbers were con-
verted into gas cargo ships
known as C-109s to fly a shuttle
route from India to Myitkyina,
Burma. From there the gas and
0il is delivered by truck to for-
ward areas, or used to fuel the
planes at the Myitkyina air base.

Superfortresses, too, have been
converted into fuel earriers
Without their turrets or waist
windows, they fly from the sup-

ply depots in India to eamou-
flaged fields in Burma and China.

Transportation of gasoline and
vil by this method is not only
extremely expensive, but the
amount of gasoline and oil so de-
livered is the proverbial “drop in
a bucket.” It is a makeshift
method born of the necessity of
getting any amount, no matter
how small, to the Chinese infan-
try and our Air Forces in south-
ern China. The Army finally de-
cided that the problem eould be
solved only by pipe line.

POPULAR MECHANICS



Army Alr Force photo
Precious gaseline is unloaded from C-109 (Liberater converted for fuel corge) on airstrip at Myitkyina, Burnia

The Army had built small pipe lines in
France which helped to power the invasion
forces driving jnto Germany but no pipe
line thus far built compares with the giant
link now nearing completion in China-
Burma-India theater. No one knows ex-
actly how long 4he pipe line will be ulti-
mately. It may cover 2,000 miles and
stretch from Calcutta, India, north and east
to Kunming.

Material for the part of the line being
built in the Assam area began to arrive at
the Allied base of Ledo in early fall of 1943,
By early December, 1944 one third of the
line was in operation, and by January,
1945, motor gas, aviation gas, and Diesel
fuel were being dispensed at all required
points between Ledo and the advance base
at Myitkvina.

Drawing shows haw pipe line is suspended to carry
it over o river and ravine in the interior of Asio

In southeast Asia heat, tropical rains,
leeches, malarial mosguitoes and other in-
sects made life for the engineers a hell on
earth, Malaria control units had to be at-
tached to the construction battalions,
Dirainage ditches were dug and slow-mov-
ing streams in the vicinity of camps were
sprayed with oil to kill the mosquito larvae.

At one time 7,000 coolies were helping
the United States forces in building the
line. Later there was aid from the Indian
Pioneer Corps. The 10th U. 5. Army Air
Force rendered valuable service by drop-
ping rations, mediecal necessities and mail
to detachments working in otherwise in-
accessible places, ;

Official visitors have brought back praise
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for this Army engineering feat. Congress-
man Mansfield of Montana told the House
of Representatives about the “epic job"
of the American engineers in the Burma
jungles. He spoke of sections where the
pipe was trucked as far as it would go
and then dragged by bulldozers. Rafts
and pontoons with outboard motors were
called upon when pipe had to cross the
thousand swamps and streams. Over the
numerous ravines, the pipe had to be
hung on cables.

- Pipe lines are used because they can send

Below, engineers laden with pipe plod into jun-
gle. Right, map shows how pipe break is bypassed
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A wartime filling stotion in ltaly. With no pipe lines loid. fuel cons had to be supplied tediously by fruck

liguids rapidly over terrain too rugged or
distances too long for other means of trans-
portation and relieve congestion where road
capacity is limited. All these conditions are
present in the China-Burma-India theater.

Military pipe lines are usually laid out
along a course which provides maximum
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Tanker discharges carge ab overseas port. Right,
sample is token from pipe to fest quality of wil

concealment from enemy observation.
Small brush may be an inconvenience in
laying the line but it is left undisturbed
because it provides camouflage. Light-
weight pipe of the spiral or longitudinal
weld types is commonly used. All pipe is
grooved on each end to accommodate the
Victaulic type of coupling and is supplied
in standard lengths of 20 feet.

This Vietaulic coupling has made possi-
ble the speedy construction of military pipe
lines even on unstable ground. The cou-
pling allows for angular deflection and for
contraction and expansion of the line. The
ease with which it may be connected and
disconnected has made the coupling the
standard jointing device for all our pipe
lines. It requires only one tool, a wrench.

{Continued fo page 148)

Superfortress converled fo fransport gaseline in
India and China i minus turre? ond woist windows
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Slide rule technique applied to a simple
tax calculator gives a graphic—and some-
what painful—picture of the way your dol-
lar shrinks as taxable income rises. Two
pieces of cardboard are joined together,
with a cutaway window showing taxable
income, income after taxes, income from
the next dollar, and the amount required
to earn %1 net for graduated stages of tax-
able income from $2,000 to $200,000. By
fitting a dollar bill into a sliding insert, you
can watch the dollar actually grow smaller
as the income tax increases. For example,
on a $4,000 taxable income, the caleulator
shows income after taxes to be $3,400, in-
come from the next dollar to be 71 cents,
and $1.41 required to earn §1 net. A slot
at the left automatically gives the effect of
income taxes on your investment return,
5 percent becoming 3.6 percent after taxes
in the $4,000 bracket.
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Plane Carries Tank

" Under Its Belly

Tanks may look massive and
cumbersome but they can be
whisked through the sky just like
ordinary cargo by the Douglas
Skymaster, long-range, four-mo-
tor transport plane. The Douglas
Aircraft Company and the Army
Air Force Technical Service Com-
mand worked out an arrangement
in which the light T-9 tank’s 2,000-
pound turret is stored in the
plane’s tail, while the tank itself
is hoisted to the belly of the C-54
by two hydraulic pumps and
snapped to a special rack. Sling-
ing the tank to the belly and take-
off for flight require but six min-
utes. A field gun can be hung un-
der the ship in the same way.

Left, above, tank turret is hoist-
ed into plane’s tail, ofter which
the turretless tonk is faostened
te special rack beneath belly

Gunners Talk While Firing
With Gun-Grip Switch
B-17 gunners can talk to crew
members over a throat micro-
phone while firing at the enemy
by flicking a switch on the ma-
chine-gun grip. The switch elimi-
nates the connecting jack box for
the microphone cahble and is
mounted on the gun adapter. Wir-
ing is run directly to the plane's
intercommunication system.




“Blitz" Bungalows

To serve as temporary re-
placements for the millions
of wrecked and damaged
homes of our Allies, the Fed-
eral Public Housing Author-
ity has designed a prefabri-
cated “blitz” bungalow for
shipment overseas. Thirty
thousand of these homes are
being manufactured by pri-
vate contractors and shipped
to England where in Lon-
don, alone, only 10 percent
of the population is living in
undamaged homes.

The bungalows are con-
structed in panels which are
eagily crated to form com-
pact cargo on shipboard.
This type of construction
makes it simple to assemble
the houses, a vital factor in
England's housing erisis due
to a shortage of skilled con-
struction labor.

The temporary houses, de-
signed with the know-how
gained by the federal agency
in planning thousands of
homes for war workers, are
24 feet square with flat roofs
and without basements.
Each contains two bed-
rooms, living room, kitchen
and bath. Plumbing and
plumbing fixtures are built
in America and shipped with
the houses, but wiring, heat-
ing and other equipment are
installed in England. The
construction price averages
about $1,310 with an addi-
tional cost of $283 per unmit
for plumbing. Plans for the
bungalows were worked out
with British housing experts.
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Even the fioor of “blitz’’ bungalow is laid in sections. Here a sampls
house designed for Allies is being erected in Washingten, D. C., park

Above, workmen raise first of eight roof ponels 1o proper level. Pan-
elized construction mokes job of assembly sasy for unskilled workers

House nears completion (above) os ponels for pantry ond broom closet
are roised into position. Below, completed four-reom house designed
as temporary home for British fomilies hos five cheery front windows




Bailey Bridge Keeps Army Rolling Over Rivers

= THE METHOD OF COMSTRUCTION

“ i . — i 15 REMARKARLE FOR ITS
- 1 = - -3 Iy
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THE "HOSE” 15 FARST BUILT UP BY PLACING
N FOSITION AND COMMECTING THEM BY BOLTS AND
CROSS BEAMS (A]. PANELS ARE HELD UP BY BRACES
STREMGTHEMED BY SWAY-BRALCES (C)
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Multiple Panels Fortify Span for Heavy Loads

IRIPLE-5eNGLE
TYPE

VARIOUS FORMS OF BANLEY ARIDGES

BAILEY BRIDGE CAN BE INCREASED (M STRENGTH TO TAKE HEAVIER LOADS OR WIDER RIVERS BY DOUBLING AND TRIPLING PAMELS

BY ADDIMG PANELS OM TOP OF EACH
OTHER, STREMGTH OF STRUCTURE

CAM BE FURTHER INCREASED. HERE I5
A PORTION OF A DOUBLE-TRIPLE TYPE

BRIDGE. DOUBLE PAMELS ARE SUPER- _

IMPOSED OM EACH OTHER

THE BAILEY FLOATING BRIDGE 15 USED
FOR SPAMMIMNG WIDE RIVERS




Gauge Wams if Engme: Falters So Pilot Can Feather Prop

Pilots no longer need be ecaught unaware
by failing engines, thanks to a performance
indicator developed by the Consolidated-
Vultee Aireraft Corporation at San Diego,

Calif. The deviceisa
small r metal
box full of electrical
equipment. It is installed
adjacent to the carbure-
tor of an airplane engine
and its function is to
measure the distance to
which the engine is dis-
- placed when the propeller
~ ., is rotating. By actuating
. a gauge inside the pilot’s
- compartment, it shows
~  more accurately than any
' other device how much
horsepower the engine is
g;lf.tmg out. If the engine
gins to operate improp-
erly, the gauge n e os-
cillates accordingly and a
warning light glows on
the pilot's panel, giving
him plenty of time to cut
the engines and feather
the propeller. This elimi-
nates the possibility of an engine catching
fire or tearing itself to pieces, and the dan-
ger of a windmilling propeller which makes
a plane hard to control.

Mmlature Motorcvcle Built From Junk Can Travel 40 Miles an Hour
s o
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Though it was made from junked parts
and is no bigger than a toy, a midget motor-
cycle built by Sgt. James T. Calonico, of
the Army Air Forces, can go 40 miles an
hour. The machine is 24 inches long and

18 inches and weighs 70 pounds.
Using an old three-quarter ho wWer
gasoline engine, Sgt. Calonico rigged up a

bicycle chain and sprockets that give it a
3.5 to 1 gear ratio. A discarded fire extin-
guisher serves as a gas tank.

Surgical Sponges Made of Starch

Left to Dissolve in Wounds
Surgical sponges made of starch may be

placed inside wounds and left there until

they are absorbed, an investigation by the
U. 5. Department of Agriculture at Peoria,

' IlL, has discovered. The sponges are made

of starch paste slowly frozen and then
thawed. A dry starch sponge, though hard
and brittle, will absorb about 15 to 18 times
its weight of liguid; when wet, the sponge
is pliable, retaining most of the liquid if
handled gently, but it dissolves in blood
serum. If a starch sponge were inserted,
wounds and incisions could be left to heal
undisturbed. The sponge may be filled with
penicillin or a sulfa drug, which will be
released gradually as the starch dissolves.
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Wire Recorder Maganne Will Plug Into Radio

Wire recorders with
magazines, or ecartridges,
for easy loading will be
on the market for home
use after the war. The
package recorder is self-
contained and plugs into
the radio cabinet. The
simple method of loading,
similar to that in home
movie cameras, replaces
the system in which an
operator had to handle
the thin wire, making it
subject to kinkage and
breakage. The wire,
which moves across the
poles of a magnet, records
and reproduces voice,
music and other sounds
with high fidelity. The
sounds can be “erased” at
will and the wire used
over and over again in- - n
definitely. With the sim- Above, 5"! takes down pro-
plifid home unit, it will % o e rcrdr e
grmfl‘;ss;?fletht; at;:‘t'kfﬂprﬂfe :l‘.il‘i! unit iz quickly dutached
living room and play them back immediately. The
playing time of the magazines runs from 15 minutes to
an hour or longer. The magazine-style recorder also
can be used for office dictation, for the recording of
telephone econversation and in schools.

Table Salt “Burns” Kilowatts in Testmg Odd Generators

By pouring 300 pounds of ordi-
nary table salt into a 4,000-gallon
tank of water, thousands of kilo-
watts generated during the testing
of portable power plants for the
Army can be “thrown away.” The
current from a Diesel generator
flows through cables to triangular
electrodes which are lowered into
the saline solution. The lower the
electrodes and the greater the salt
content, the more load is placed on
the generator, literally “burning
up” the current as it is tested. The
units will be used to supply emer-
gency power in areas where pow-
er stations were destroyed by re-
treating armies. Because the gen-
erators have an odd cycle output
to conform with European power
systems, the salting method had to
be employved to dissipate current
produced during test runs.

Current frem Diesel generator goes to iri-
ongular electrodes sunk in solted water
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Engineers use electrical mine detector ond bayoner os digging tool in humt for lethal mushrooms of warfare

ALL Army engineers’ work is danger-
ous, but the special troops who remove
land mines planted by the retreating en-
emy have the toughest job of all. Since all
wheeled and tracked vehicles are vulner-
able, the Army's Corps of Engineers has
specially trained mine reconnaissance de-
tachments which are zent ahead of troops
and tanks to locate and remove mines.
Their work is done at night, for the en-
emy may have machine guns and snipers
posted to prevent just such reconnaissance
and removal. It must be done silently so
as not to warn the enemy we are near.
The enemy lays anti-
tank and antipersonnel
mines at every oppor-
tunity and at every pos-
gsible place, Roads, ap-
proaches to bridges and
possible ferry crossings
are sown with mines.
The Germans laid out
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War has ended in Europe, yet for
years death will spring from the seil
where Nazis planted their deadly
mushrooms. Mare than 100,000,000
land mines were sown aver 300,000
acres of French farmland. In Belgium
alone mines take a dozen lives a day

whole fields of them, sometimes in orderly
sequence so as to form geometrical pat-
terns, each mine buried so many meters
from another and six inches deep in rows
up to 200 yards long, like fields of mush-
rooms. Our troops found them everywhere
—in North Africa, Sicily, Italy, France and
Belgium.

In France, especially, the reconnaissance
detachments had their hands full. It was
only 3 p.m—much too early to stop for
bivouac—when the jeeps and trucks of a
mine reconnaissance detachment preced-
ing a battalion of medium tanks were or-
dered to halt. Even as
the drivers left their ve-
hicles, word was passed
that the road farther up
was blocked by eoncrete
and log barricades at
two points and the area
around the road block
sown with mines.

POPULAR MECHANICS



Bouncing Betty booby trap, above, jumps before it explodes.
Stroight detector at right reaches ploces disks can’t enter

For six days, the engi-
neers had been removing
50 many mines that they
began to suspect them
everywhere. The detach-
ment commander, a mid-
dle-aged lieutenant who
only two years before was
mining copper in Colo-
rado, went forward to in-
vestigate,

The evidence was there,
all right! In spots the
light rain of the night be-
fore had eaused the earth
to settle, and shallow cir-
cular depressions ap-
peared wherever the
mines were buried.

Orders were given ito
prepare for mine removal
and the reconnaissance
officer sent word of the
obstacles to the tank com-
mander, now probably
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Contact with strings fastened to twe fuses sets off mine below, left
Trip igniter in bottom of mine, center, explodes booby trop under M.
Below, right, deft honds of an engineer moke wooden box mine harmless




Mine ploteon found deadly “clams” on beoch above.
Many had been attached to well planted booby traps

Mine at left above is connected to electric fuse. Cen-
ter, with double fuse, and right, three-prong fuse.
Below, engineer removes detonator of antitank mine

only 15 miles behind. While the tank bat-
talion halted for the night, the engineers
went to work.

To avoid detection, removal did not be-
gin until after sunset. It was decided to
clear a narrow gap or breach through the
mine field on one side of the road.

What are these land mines? The Army
defines them as encased charges of explo-
sives fitted with detonating devices, or
fuses, which explode when wvehicles or
foot troops pass over them.

There are two types, the larger the
antitank mine, designed to stop tracked
and wheeled vehicles and usually used in
mine fields. The container is about six
inches high and a foot in diameter. The
detonator is screwed into the top, and
sometimes at the side and bottom as well.

The smaller antipersonnel
mine is used to produce casual-
ties among personnel on foot,
These are placed for specific
tactical purposes, such as pro-
tection of the antitank mine
field or other ohstacle, so that
when men on foot hunt the
antitank mines they set off the
smaller mines.

Usually mines must be made
“safe” while still partly buried,
and removed unexploded.
Hand removal is slow and dan-
gerous, and an accidental ex-
plosion causes loss of life and
of secrecy as well. The opera-
tion is most delicate, as there is
no limit to the diabolical ways
devised by the enemy to make
mines explode.
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Mines are planted upside down, and
booby traps are wired to the body of the
mine, so that even after the fuse is ren-
dered “safe,” removal will explode the mine.
Two mines may be buried together, and
removal of the top one will explode the
lower one. New types of fuses continually
challenge the imagination of our engineers.

Experience has given the engineers a
system for the expeditious removal of
buried mines. Two groups are formed. The
first or “detector” team locates the mines,
and the second or “removal” team disarms
and pulls the mines out of the ground.

The first team uses an electrical mine de-
tector, a sensitive wired disk about a foot
in diameter, on the end of a broomstick-
like handle. With a sweeping motion, about
eight inches from the ground, the operator
covers the area, listening for any change in
the intensity of the buzzing sound heard
continually in the earphones connected to
the device. When a mine is spotted, a
marker is placed to guide the men on the
“removal” team,

The job of this second team is about the
most exacting in the Corps of Engineers.
These men must place the “safety catch™
on the fuses and separate the fuse from the
mine to make it harmless.

But let’s return to our halted reconnais-
sance detachments. Asnight fell, the mines
systematically were located, marked, ex-
cavated, disarmed and moved outside of
the white boundary tapes strung by the
detector team to mark the width of the
channel being cleared. '

At 2 am. the lieutenant called a “break”
—only 15 minutes, all the time that could
be spared. The engineers had worked
nearly six hours without a rest. Almost as
one man they laid down tapes, pliers and

detectors and crumpled exhausted to the’

ground. Some took out rations. Several
started talking, almost in whispers.

Looking back, the engineers saw almost
200 feet of narrow passage set off by the
silvery reflection of the two white tapes—
the night's work so far.

Several neat piles of stones some 20 paces
ahead showed that the mine field ended
there. The Germans had forgotten to re-
move these warning signs to their own men.

Two men on the detector team rose and
picked up their instruments. The others
followed although no order had been given.
They knew a whole battalion of tanks
spread out alongside the road some 20 kilo-
meters back had to get through the mine
field—and soon.

With their bayonets and bare hands, the
engineers started digging again. The ser-
geant on the left team signaled that he had
found an upside-down mine. The men

(Continved to poge 150)
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Shell Cases Stay in the Scrap
As Liberty Ship Propellers

Shell cases which already have taken a
crack at the Axis remain in the fight by
becoming the principal ingredient for man-
ganese-bronze ingots used in casting Lib-
erty Ship propellers. Spent cases were
reclaimed and cast into 23-ton propellers
for ships at the Doran Foundry in Seattle,

Self-Adjusting Spanner Wrench
Exerts Uniform Pressure

Several old-style, solid-type spanner nut
wrenches can be replaced by a single ver-
satile spanner wrench which is self-adjust-
ing. Engineered to withstand high leverage
factors, the wrench has a chrome molybde-
num hook, hardened alloy steel seating
jaw and a forged alloy steel handle. The
three-point toggle action of the movable
jaws exerts uniform pressure at geomet-
rically spaced points and positively elimi-
nates distortion or crushing of even the
softest of alloy metal spanner nuts. Three
models cover a wide range of diameters.
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. Crodles (ohove] rest on the shore while iron wheels are
removed and greased. Below, two of the cradles, one cor-
rying a ship, are ready to slide down the rails inle walar

Giant timber cradles moving on a roilway
that is partly under water haul U, 5. Mavy
ships sidewise out of the Willomette River
ot Portland, Ore., onto the shore for re-
pairs. Tha 12-track roilwoy, which covers
14% ocres, extends 327 feet from shore 1o
a depth of 40 feet. Bilge blocks operated
hy winches support the wvessel while the
ship-loden crodle is pulled ashore by
choins. The ship obove hos had its eradle
removed. The one below is still in its
cradle while repair erews work on seaf-
foldings. Railway hondles 400-fool vessels
and fop copacity of repair yord is 7 ships




PBM Crew Flies Test Run in Statmnary Coc:kp1t

For newly trained Naval Air
Transport Service crews at
Patuxent, Md., the rehearsal
“Hight” offers plenty of prob-
lems but no hazards. The test
is given in a realistic mock-up
of a PBEM {lying boat's nose
compariment jammed with
electroniec devices. The
grounded “ship” has complete
equipment for pilot, naviga-
tor, radioman and engineer.
The navigator's desk, for ex-
ample, has a chart table, an
air speed indicator, a compass,
a clock and a drift indicator
through which he sees how
the earth would look passing
below. From a desk outside
sthe cockpit the instructor in-
troduces emergencies such as

engine failure, icing, rough air
or fouled-up fuel system.
Electronic controls and
switches translate the plane’s
reactions into instrument
readings and warning signals
to the crew. Watching dupli-
cate instruments, the instrue-
tor can tell how the flvers are
meeting the trouble he con-
tinually creates. To give the
crew the feel of Aying, engine
noise and hull vibration are
reproduced. The trainer,
which has 60 motors, 22[}
tubes, and eight miles of wire,
was designed to protect lives
and equipment formerly
risked during rehearsals,
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Left, o supervisor actz os pilet to demenstrate cockpit procedure
in PBM flight trainer. Top, radio operator hos some equipment
as an actual plane. Above, cutaway drawing shows that the
trainer is exacily like the nose of a real PEM flying boat, enly
it can't fly. Below, flight instructor at his desk, where, with
switches and dials, he creates operational problems for the crew
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Bell tower of old mission provides a frame for this glimpse of
Lower: Califernin. Tropic popoya fruit thrives in Mexico, below

IDE by side with one of the
' world’s ultracivilized spots
there lies a land of deep mystery,
an oddity of this modern age.

Southern California and its
Hollywood are known the whole
world over but Baja or Lower
California, its neighbor next
door, is virtually unexplored.
Baja California is one of the
wildest and least known por-
tions of the globe.

This 800-mile-long peninsula
parallels the west coast of Mex-
ico from just below San Diego
to south of the Tropie of Cancer,
Mountain ranges that rise 10,000
feet above sea level form its
backbone. Part of the peninsula
is an arid desert, other parts are
covered with lush tropical jun-
gle growths. It's a biological,
zoological and mineralogical
wonderland, say scientists who
have visited it.

There are mountains of pure
marble on the peninsula. Rich
deposits of gold, silver and other
metals have been found in the
ranges. Some cacti in its deserts
grow 60 feet tall; others hug the
ground like giant snakes. In cer-
tain cactus regions natives and
their horses wear thick leather
armor to ward off the spines.
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Indian womean in homemode boot displays pearls
found in Gulf. Much of read on map is impassable

The population, largely native Indians,
amounts to only two persons per sguare
mile. Most of these live in Tijuana, Mexi-
cali and other northern border towns or
at La Paz and similar villages near the
southern tip of the peninsula. You could
travel for days without seeing another
human, but vou rarely would be out of
sight of animals and birds. The penin-
sula’s large animal population includes
deer, antelope, bighorn mountain sheep
and puma. Quail, dove, ducks and geese
abound. Hunting on the peninsula com-
pares with hunting in the western United
States a century ago.

Much of the tuna consumed in the
United States is caught in the ocean off
Lower California. Whales, sea lions and
seal are plentiful in the tropical waters,
The Gulf of California is a fishing para-
dise of swordfish and sailfish, manta rays
that weigh up to a ton and a half, sea
turtles and many lesser known varieties
of ocean life. Oysters grow to the size of
large platters along the shores and some
contain valuable black pearls that are
found nowhere else in the world.

There are stories that a race of giants
once populated Lower California and
there also are stories that an Indian tribe
on an island in the Gv'f engaged in can-
nibalism until a few years ago. Some
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Crude still on beach produces drinking woter from the sea

larger islands contain the ruins of stone
buildings that existed before the discovery
of Amerieca,

- Lower California was partly explored
two centuries ago by the Spaniards. A
string of missions was estahlisﬁé:c“lj, extend-
ing later as far north as San Francisco Bay.
The Spaniards found a few gold deposits
that the natives had worked and they ex-
tracted considerable gold themselves.

Later the missions were abandoned and
the peninsula has been practically dormant
since. There is little agriculture because

of lack of fresh water. One large
deposit of copper adjacent to the
Gulf is being worked but most of
the other known mineral deposits
are untouched. An occasional In-
dian mines placer gold by hand or
by crude apparatus. A few small
canneries and other sea industries
are operated at several ports. By
and Erge, the peninsula is un-
touched by ecivilization and some
parts of it never have been
mapped accurately.

Maps of the peninsula show an
automobile road that extends its
full length but this road exists
principally on paper. A 60-mile
streteh from Tijuana at the border
to the seaport of Ensenada has
been paved but farther south the
road is a mere trace. In some
places it consists of cattle trails, in others
the road can't be distinguished at all. Fif-
teen years ago the Automobile Club of
Southern California sent an exploratory
caravan of cars all the way to La Paz, and
the caravan's route is the basis of the road
shown on some maps. In some areas the
expedition was able to make 15 miles an
hour, often 15 miles was the full distance
covered in a day. Sometimes the party had
to camp for a few days because a river had
suddenly swollen from a mountain eloud-
burst, sometimes the drivers had to pave a

One reason why there isnt more good road on west coast of Mexico, Highway construction is done by hand
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Native fishermen foss out nets for shrimp in Gulf
of California. Below is part of the road shown by
black line on mop. Car of American caravan bogged
down in attempting to cross stream on trip south

There's lots of sport in gulf off Lower California.
Here a swordfish leaps from water ofter it's hooked

L

._'*':‘L .‘ |

RIRAT] T

LI e

sandy stretch with brush to provide trac-
tion for their tires.

Since then a few additional cars have
been driven to La Paz by adventurous
drivers who carried large supplies of fuel,
oil, water and such spare parts as extra
springs and elutch plates. Water is always
a problem except at the few villages. The
inhabitants of one dry region mnear the
ocean extract drinking water from the sea
by boiling salt water in a large crude still.

Stories of lost mines and buried treasures
abound in Lower California and many are
so plausible that they could easily.be true.
The early Spaniards are said to have dis-
covered an extremely rich gold mine high
in the San Pedro Martir mountains and,
working the richest portions of the deposit
with erude hand-built tools, extracted a
large fortune from it. The mine was aban-
doned when most of the gold in plain sight
had been obtained. Torrential downpours

{Continved to page 154)




Phone With Push Button Control Serves 4 Desks

Forced by war shortages to use the same
telephone, four clerks in a business office
devised a motor-driven arm to hand it back
and forth. Built from serap parts, the stand
and arm deviee is controlled by push but-
tons on each of the four desks. If one of the
clerks wants to use the phone, which may
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Left, “tornado fan
which draws air
through injectear
cenes, above, of
strip spun metal
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be lying on another clerk’s desk 10 feet
away, he merely presses the button and
waits, The arm gently swings the instru-
ment around, a soft chime sounds, and the

hone is at his elbow. A slip clutch has

n installed to prevent damage if any-
thing should impede the gliding eradle on
i ight and an automatic timer cuts off
the motor to prevent further undue strain.

Electric Fan With Intake Cones
Spirals Air Like Tornado

Tornadolike air turbulence over a large
area is accomplished by an electric fan
equipped with air induction cones made
from special strip spun metal. The fan's
heat-formed plastic propeller blades are
said to double the volume of air moved by
ordinary blades of comparable size. Com-
bined with the propeller blades, the cones
direct the air in a vortex action which at-
tracts surrounding dead air into the slip
stream, increasing air circulation, The tor-
pedo-shaped quarter-horsepower motor is
suspended in cork and rubber to reduce
noise and vibration,

@[ The United States Rubber Company pro-
duced 53 new types of synthetic rubber in
three plants in 1944.

It's War Paper Now!

Here's the know-how you need to save wasle
paper essenfial fo speed victory in the Pacific:

Woastebasket Paper (Wroppers, Envelopes, etc.):
Flatten and pack down in box er bundle.

Corrugated Boxes, Brown Paper ond Bags:
Flatten ond tie in bundles about 12 inches high.

Maogazines and Books: Fold flat and tie in
bundles about 12 inches high.
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Model Rail Shop Has Inspection Pit for Diesels

To save repair men con-
stant ladder elimbing and
provide for one floor level
movement of all parts,
full width elevated plat-
forms should be included
in any basic plan for a
Diesel locomotive run-
ning maintenance shop,
according to H. B. Ellis of
the Electro-Motive Divi-
sion of General Motors
Corporation, LaGrange,
Il. Ellis built a model
plan for the maintenance
of four 2,000-horsepower
units and a switcher at
one time, It includes two
locomotive running
tracks, a combined wheel
and motor, or truck, re-
lease and repair track;
auxiliary shop areas for
the cleaning and recondi-
tioning of parts, and a
storeroom. Length of the
main shop area is 175 feet. A continuous
elevated platform at locomotive floor level
permits servieing both sides of the engines,
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besides facilitating repair work. The plan
also calls for a full length well lighted in-

spection pit for each maintenance track.

Film Measures Airplane’s Takeoff Through Screen Grid

Factual knowledge of
the efficiency of different
propeller combinations in
a Fairchild PT-19 air-
plane is obtained from
motion pictures of the
plane taken from behind
a screen grid. A movie
camera set to take four
frames a second is mount-
ed rigidly behind a screen
whose grid is formed of
fine wires spaced 1.2
inches apart, vertically
and horizontally. At 1,000
feet from a runway, each
square of the grid meas-
ures 20 feet of runway. With one quarter
second elapsing between each exposure of
the film, and each grid square covering 20
feet of runway, the resulting film gives a
graphlike series of pictures of the plane.
In a takeoff test, length of ground run, ac-
celeration rate and rate of climb are easily
determined from the film. Angle of climb
is shown by a black stripe along the center
line of the plane. For landings the film
shows landing speed, rate of descent, angle
of descent and grouad roll. Relative effi-
ciency of different fixed, adjustable and
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variable propellers is readily determined
by comparing graphs drawn from projec-
tions of various films.

Bottle Seal Changes Its Color
To Show Poor Preservation
Improper sterilization or refrigeration of
bottles containing blood plasma or pharma-
ceutical products may be detected quickly
with a protective seal made of cellulose. A
green dye incorporated in the seal turns a
bright orange when subjected to heat.
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Thousands of warplanes "weunded in action” limp home for
“haspitalization’ which fits them for combat cgoin or training.

e e
B-17s above are being rebuilt by Air Technical Service Command PUNRPtE
oy 3
i :" ':'_:}lp_a

Mechanics dismantle engines solvoged
from planes laid te rest in “cemetery”
at airbase in combat zone; engines will
be reassembled for wse in other ships

Right, “eperating’’ en wing of P-47 to
remove hydraulie landing geor for use
in anather injured but battleworthy
plane, Every usable part is salvaged
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Fate of crippled fighter is
in hands of inspectar whose
report may be summed up in
waords “repair”’ or "scrap.’”
Above right, Mazi flok did
this to B-17 that made home

Right, after fighter crashed,
wings, guns and propellers
were removed and “body”
looded on trailer for deliv-
ery to tacticol depot for in-
spection h}r salvage experts

Below, Seabees lashed tar-
paulin around heles in hull
ond wsed rubber rafts as
pontoon: to float £250,000
Cotalina ashore after it hit
hidden reef off Paocific isle




Electric Eye Winks
At White Hot Steel

Applying electronics to still an-
other use in industrial life, re-
search experts of the United States
Steel Corporation have developed
a pyrometer which reads automat-
ically the exaet temperature of
white hot steel. The gauge assures
more uniform quality in vital ton-
nages of wartime open hearth
steel. A photoelectric cell replaces
the old optical pyrometer with
which molten steel was observed
through a six-foot length of two-
inch steel pipe, one end of which
was inserted into the steel bath.
Two men were required for man-
ual operation of the optical meter,
while one can operate the eleetric
meter, whose unit is similar to a
photographer’s light meter. The
exact temperature is recorded on
a dial in eight to 10 seconds. The
tube will withstand more than a
thousand readings before it has to
be replaced.

A, nosa of pyrometer; B, outer case; C,
imner tube; D, antireflection diaphragm;
E. air line; F, window; G, photronic cell

Blower Sifts the Down From Quills by Floating It Up Into a Tower

Separating down from quills in chicken
and turkey feathers is done quickly and
neatly at the Beltsville, Md., agricultural
department research center with the aid
of a rnid%et tower. Air currents from an
electric blower float the lighter portion of
feather fiber upward through the outlets
to the top of tﬁe tower. The soft fiber is
used as a substitute for duck or goose down
in Army sleeping bags and coat linings,

“Color Detectives” Tell Content
Of Chemicals in Solution

By changing the color of liguids which
contain minute impurities, chemical com-
pounds known as ortho-phenanthrolines
simplify and speed up the analysis of such
substances as milk, metals, wine and soap.
When one of these “laboratory sleuths”
combines with iron, for example, an in-
tensely red water-soluble compound is
formed. It is so sensitive it can detect one
milligram of iron in one cubiec meter of
water. The compounds also have an affin-
ity for copper, chromium, nickel, zine, co-
balt and other metals and can disclose their
presence in water, alloys or foods. Only
15 minutes is now requ:red for an analysis

that formerly took half a day.
POPULAR MECHANICS




Slide Rule Replaces
War Job Calendar

Scheduling of war jobs becomes
a matter of seconds with a slide
rule designed from an employee
suggestion at the Glenn L. Martin
plant at Baltimore. Conventional
in appearance, the calendar sub-
stitute has two fixed seales, one
showing calendar days and the
other working days, and a double
removable scale calibrated in
straight numerical graduations
and running both forward and
backward. To learn how many
days before final test the keelson
of a flying boat must be laid, or
when parts must be on the flobr,
the working days scale is set for
the number of days needed to
complete the job. The calendar
days scale is set for the date on
which the job is due, and the rule
then gives the date on which work
must be started. Previously,
counting out the days on a calen-
dar took precious minutes, some-
times even hours.

Job schedule slip stick has fixed scales for
calendar days and working days, with dou-
ble removable 0-250 up-ond-down scale

Chemical Operates Like a Magnet to Clear Water of Its Impurities

Water becomes the chemical equivaien
of distilled water when its impurities are
removed by a chemical whose action re-
sembles a magnet catching metal particles.
The new filtration method uses resins de-
rived from melamine and other chemicals
to dissolve the salts in the water, transform
them to corresponding acids, and absorb
them. In cartridge form, the resins may be
renewed like a flashlight battery. The
smallest unit produces eight to 10 gallons
of demineralized water an hour, contain-
ing as little as two parts per million of cal-
cium carbonate. Bigger units can turn out
thousands of gallons for industrial use.

Working “Heat” of Metal Shown
By Lacquer Coat

To determine the working temperature
of metal, a newly developed lacquer is
daubed on it and allowed to dry quickly.
If the temperature of the metal comes with-
in a specified limit, the lacquer sharply re-
liquefies. The lacquer is particularly valu-
able where the metal is not easily accessi-
ble. It indicates temperatures from 125 to
350 degrees F. in 25-degree steps and from
400 to 1,600 degrees F. in egree steps.
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By Richard W. Emery

ET the hard-bhitten fisherman twrn up

his nose, if he must, at fishless fishing.

Let him seoff, and sigh for-the days ahead

when gas rationing will be no more and
a man can go fishing when he wants o,

The fact remains that fishless fishing is
fun!

There's a name for it and even a national
society for it. From Maine to California, its
advocates meet beside their pools. Some
are the sharpest anglers who ever schemed
against a fish.

There are reasons why fly and bait cast-
ing—without the fAsh—gathers more fol-
lowers vearly. Those who cast hookless
trout flies and plugs into unpiscatorial
park ponds claim all these virtues and
more for their sport:

It's outdoors, active and healthful.

It teaches a fisherman to be a better
fisherman.

It brings anglers and tackle hobbyists
together.

It appeals to the kinetic senses—those of

(Continued to poge 62)

FISHLESS
FISHING
4 Fun
Wet fly casting, left, is accuracy fest.

Rings are five feet apart. Ardent coster
balow is Cloude Kreider, trout autherity
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Waomen, toa, join in fun
af Coxting Club in Long
Beoch, Colif. Casting &
salmon fly, below [left,
is R. G. Miller, holder
af 175-fool clasz record.
Right, measuring o cosf
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These are stondard casting torgets, flooting rings 30 inches
in diometer, and three-foot measuring stick. Each foot missed
knocks & point off 100 starting score. Below, handy tackle rack

musecular coordination, weight and
balance—just as does fishing for
the genuine article.

Fishless fishing got started *way
back in 1864. Bewhiskered anglers
of the New York State Sports-
man’s Association posted prizes
for flycasters. The boys tried it
and howled for more, Now casting
has annual tournaments, a flour-
ishing national assoclation 39 years
old, nearly 100 affiliated local
clubs, thousands of men and wom-
en members—and millions of dol-
lars worth of pools, clubhouses
and tackle,

Typical of the thriving local
groups is the Long Beach, Calif,,
Casting Club, which made an
humble start in 1925 and by 1932
was America's host to Olympic
Games contestants. The elub has
a large pool and clubhouse in the
city’'s biggest park. Here is the
group’s advice on how to promote
a casting club in your home town:

Find out which of your city fath-
ers are fishermen and ask them to
help you get park space for a cast-
ing pool. Perhaps you can find a
pool ready-made. You'll need a
clubhouse for meetings, fly tying,
talks and movies about fishing.
The Long Beach members rebuilt
a temporary fire station. Each
stone in its unique fireplace came
from a different trout stream.

Your casting pool should be
shallow and clean-bottomed, so
that contest judges can wade in it
to measure your casts. It must
have a level bank or platform near
the edge and not more than 18
inches higher than the water. If

POPULAR MECHANICS



you can't promote a pool, a smooth
lawn will do.

Standard ecasting events are for
accuracy and distance bait cast-
ing, wet fly and dry fly accuracy,
digtance fly, salmon fly and vari-
ous team competitions.

Each type of casting calls for its
own tackle, Casters start with one
outfit and soon own three or four
or a dozen. In fly easting, the fly
is like thistledown and the line
must be thick and heavy enough
to be thrown. Fly casting reels are
for storing the line, not for spin-
ning it out. The line is stripped
out by hand.

In plug casting the plug’s weight
iz enough to throw, so the line is
threadlike. The plug casting reel,
high geared and smooth running,
spins the line directly into the line
guides as the plug sails through
the air,

Standard targets for casting are
round tubular metal floats painted
bright colors. Old bicycle tires
make a fair substitute. The tar-
gets may be anchored with short
strings and eight-ounce sinkers.

Facing one of those 30-inch rings
at a distance of 50 feet, a seasoned
fly caster ean whisk a hookless
trout fly into dead center and a
plug caster can drop a 3 or 3&-
ounce “‘hbait” squarely into the
ring from 75 feet away.

The novice smiles, steps up con-
fidently, whips the air with the
rod and spends the next 15 min-
utes unsnarling line. Casting looks
easy—until you try it.

Judges wade easily in shallow peol below
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Casters take o lesson
in tying trout flies.
Bobbin in right haond,
thread is wound round
fly in wise, at right
Below, costing a plug




Electric Bicycle With a Sidecar
Runs on Starting Motor

T

To supplement his reduced automobile
mileage, Dr. William 5. Voorhees, of Plain-
field, N. J., designed and built an electric
bieyele which runs on a Ford V-8 starting

motor. Using a 130-ampere battery for
power, the vehicle goes 14 miles on a bat-
tery charge and attains a speed
Dr. Voorhees added a sidecar large enough
to hold his 3%2-year-old daughter.

Light Beams Check Piston Rings
And Signal Results in Color

To avoid the possibility of human error,
piston rings can be checked with an auto-
matie electronic inspector which uses light

of 13mph. -

beams to examine the rings. Red, green
and yellow lights signal the results., The
piston ring is inserted inside a master ring
which is placed on the instrument table
and rotated by a power driven roller. The
gauging functions are performed by scan-
ning beams of light directed onto photo-
electric cells which energize electronic cir-
cuits to illuminate the three signal lights.
As the ring revolves, one beam of light is
projected on the periphery of the ring. A
clearance between it and the master ring
permits part of the light beam to fall on
the photoelectric cell. This cell is set to
actuate a red rejection signal. A green sig-
nal will flash if the periphery and the width
of the gap are within tolerance limits and
a yellow signal if the gap is undersize.

Perforated Holder Shakes Suds
For Dishes or Laundry

To avoid wasting small bits of soap, a
wartime soap saver has been designed in
the form of a cylinder of perforated plated
metal. The fine perforations keep dirt and
sediment in soap scraps out of the water

and allow chips, granules or flakes as well
as scraps to be used. The cylinder is filled
by removing the base, which is formed
with a depression to catch and hold soap
jelly created when the contents are in a
semiliquid form.

Motor Plant Has a Vast Thirst

More than 143 billion gallons of water
were pumped from the Detroit river into
the Ford Motor Company’s Dearborn plant
last year, equal to the combined volume of
water consumed in a year by the cities of
San Francisco, Detroit and Pittshurgh. Ev-
ery minute some 388,900 gallons of water
are required to cool the turbo-generator
and turbo-blower units in the No. 1 Fower-
house, rated as the largest industrial steam
generating plant in the world.
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By Thomas E. Stimson, Jr.

ON BOARD a United States lighter-than-air
ship (over the Pacific)—A flying platform
with an elevator that reaches down to the water
to rescue survivors of disasters would have
seemed fantastic a year ago.

Today I am sitting on just such an aerial plat-
form, in the shape of a Navy blimp. Presently
we will anchor in the air over a two-man raft
and let down an elevator that will haul up the
“ecastaways” in a training rehearsal

Until now the job of an airship in air-sea
rescue operations was confined to locating sur-
vivors and then lowering life rafts, food or
other emergericy supplies. A flying boat or
surface craft usually was summoned to make
the actual rescue.

But within the last year on two occasions
airships have rescued aviators from the water
who could not have-lasted until other help ar-
rived. One man was badly injured, the other
was so exhausted that he was about to give up.
In each case the airship crew lowered a para-
chute harness to the man in the water, then

One of the two pilots mans rudder coniral wheel of blimp —+




Aviator in life raft
reaches out for elove-
tor lowered from blimp

Elevatar iz a ring with
+ webbed sect. Surviv-
ofs can use the rope to
pull selves to elevator

pulled him up to the warmth and safety
of the airship’s cabin.

Since then the Airship Experimental
Command has perfected rescue gear
which makes an airship self-sufficient for
handling practically any type of marine
rescue in any weather.

We are cruising at 500 feet, with all
hands watehing for the drifting life raft
we are expected to locate. Presently one
of the lookouts points to a splotch of light
green “sea marker” dyve on the water,
with two men in a tiny life raft at its edge,
Smoke begins to drift up from the raft as
the men ignite a smoke signal to guide us.

The pilot at the elevator control winds
his wheel forward and we nose down to
200 feet. Meanwhile Lieutenant B. H.
Hickman, the training officer, explains
that while the rescue procedure will ap-
pear quite simple, it is actually a precise
maneuver requiring constant vigilance.

Our first step is to weigh the airship to
learn whether we are lighter or heavier
than air. Our weight wvaries with the

An airship settles down for o londing on the broad
deck of o United Srates aircroft corrier at sea




amounts of ballast and fuel on board, air
temperature, the amount of “superheat”
that the helium in the envelope has picked
up and other factors. We weigh off by
idling the motors and watching a gauge
showing the rate of ascent or descent. The
ship sinks slowly and, since the ideal con-
dition is to be a couple of hundred pounds

lighter than air before making the rescue,:

ballast iz jettisoned until we begin to rise.

“The way the smoke is drifting up from
the raft shows there is little or no wind
close to the surface,” Lisutenant Hickman
tells us. “Without wind it will be best for
us to moor the ship. If the smoke indicated
a 15-knot breeze or better we could hold
the ship on a dime simply by pointing into
the wind and turning the engines over fast
enough to overcome its force.”

By now we have drifted downwind of
the life raft and we swing around and head
toward it. A ballast bag in the form of a
large fabric sock, 12 feet long and with nu-
merous one-way openings along its sides,
is lowered out of the cabin at the end of a
long line. This will be our anchor. As we
move closer to the surface the ballast bag
begins to scoop up water.

Filled, the ballast bag holds 1,800 pounds
of sea water, more than enough to anchor
us securely. It may be moved at will, how-
ever, by elevating the blimp's nose and
going ahead slowly with the engines. Using
this procedure, we move right up to the

View of the forwerd end of the blimp cabin shows
two pilots at their posts. Leoft, first of two “surviv-
ors” begins his oscent in elevator to blimp cabin
overhead. Below, looking directly down on rescue:
Aviator is hoisted vp in ring from life raft which is
tiad to blimp's enchor bag during rescus operation




Tall firemen's ladder it used
by ground crew to inspect fab-
ric of on airship’s envelope

Blimp engineer watches ower
instrument board and engine
controls at his post in the cabin

raft. With engines idling, we float 175 feet
above it.

Down goes the elevator, a large ring with
a webbed seat inside it. The line attached
to this conveyance passes through the air-
ship's cabin and has a counterweight of 200
pounds of sand ballast at its other end.

One of the men in the raft grasps the life

. ring and climbs onto it. More bal is jet-

tisoned to compensate for his weight. Now
two crewmen pull the elevator line through
its blocks. The counterweight descends
from one side of the cabin and the passen-
ger rises up toward us from the other.
After he climbs through the cabin door the
elevator starts down for the other man.

That's one way to rescue people from the
sea. Another way, if the survivors are sup-
ported only by their life jackets and are
injured or otherwise unable to help, is for
one of the blimp’s erew to ride down to the
water with the airship’s rubber life raft,
inflate the raft and row around to collect
the people, then bring them back under the
airship, from where they are transferred
one at a time to the elevator apparatus.

Behind a curtain of military secrecy, the
Navy's airships have been performing a
number of vital sea duties. They are an im-
portant part of our defense against enemy
submarines in coastal waters and are used
extensively in offshore patrol.

They also deliver mail and orders to ships
at sea, they tow small boats that have bro-
ken down, and one of them once delivered
a doctor to a ship offshore for an emer-
gency operation. Used as observation plat-
forms, they have enabled staff officers to
watch battle rehearsils. Similarly, they
are called upon for observing the run of
experimental torpedoes and for locating
themn at the end of the run.

Their ability to make spot landings in
constricted spaces makes them ideal vehi-
cles for rescuing people from places other-



wise inaccessible. They have picked up
pilots whose aireraft were forced down in
jungle areas and have even brought back
essential parts of the aireraft themselves.
Once when the survivors of a torpedoed
vessel were stranded on a lonely island’s
beach, a rescue airship came down and
touched its landing wheel on the sand, let-
ting off one of its crew. The flyer then or-

Occasionally the far-ranging
Mavy blimps rest. Here ona is
tied to o mobile mooring mast

ganized the survivors into a ground party
to handle the lines go that the ship could
make a normal landing. The Navy's air-
ships have successfully completed every
rescue operation they have attempted
without injury to personnel.

The standard Navy lighter-than-air dir-
igible is the K type, 257 feet long and
inflated with nearlv half a million cubic

feet of helium. Developed just at the

start of the war, it has become the de-
pendable work horse of the lighter-than-
air service. It carries a crew of more
than six men, can travel fast enough ta
cover long distances in a few hours, has
the endurance to remain aloft and at

work for more than a day and boasts a

lifting capacity sufficient to carry weap-

ons that can destroy a submarine. It is
sturdy and safe. At low altitude blimps
have no difficulty in erossing the United

States. They have landed on aircraft

carriers and have been refueled from

chips at sea. By rendezvousing with sur-
face ships, they can cross any ocean and
travel to any part of the world.

Crewmember prepares a meal on blimp’s electric
stove. Blimps can stay aloft for more thon o doy
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Dolls Reenact Baseball Plays in Mmlature Park

; e *% g EEI@
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Some memorable plays in baseball his-
tory are reenacted by dolls on a miniature
diamond set up in a fan’s garage workshop.
The midget ficld includes bleachers, grand-
stands, press box and even outdoor adver-
tisements and the tiny doll-like players are
moved from position to position to illus-
trate the game for the benefit of guests.
The exhibit is part of a private basshall
museum which includes autographed pho-
tographs, bats and balls dating back to 1890.

Pupils Build Model Wind Tunnel

Pupils in Washington, D. C., schools
deepen their knowledge of aircraft engi-
neering principles by building their own
scale model wind tunnels in elassroom lab-
oratories. The mude]s, which funection
much like large-size tunnels, can be con-
structed inexpensively amordmg to plans
provided by the aviation education serv-
ice of the Civil Aeronautics Administration.

Fireproof Gasket Made of Felt
Replaces Sponge Rubber

Felt impregnated with a chromate pig-
mented compound is used instead of scarce
sponge rubber for the base of a newly de-
veloped gasket. The compound makes the
gasket fireproof, flexible and pressure-
resistant. It can withstand air pressures of
25 pounds to the square inch, is insoluble
in water, and may be obtained precut or in
sheets that can be cut without special tools.
The gasket can be used on marine wventi-
lating systems or as joint seals in water,
fuel oil and Diesel oil systems. It also is
suitable for Hange-to-flange pipe joints.
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Bullet ot right wes “frozen” at three points on
its trip through armer by six foshlomps below

Timer “'Stops” Slug Piercing Steel

Photographs which “freeze” a .50-caliber machine-
gun bullet at several points during its passage
through armor plate have been made by the Air
Technical Service Command with the aid of an elec-
tronic sequence timer. Developed as a means of
studying the eflects of gunfire on armor, rupturing
propeller blades and the motion of other high speed
objects, the timer synchronizes six microflash lamps
so that they can be fired as a train or simultanecusly.,
It utilizes linear charging of a condenser through a
pentode tube. Linear charging produces a constant
rate of voltage increase. The voltage is applied to six
amplifiers which are set to progressively decreased
sensitivity. As the rising voltage trips the amplifier
with the most sensitivity first, the lamp to which it is
connected is fired. To show how a 20-mm. high explo-
sive projectile swells, bursts and then disintegrates
when penetrating half-inch armor, Westinghouse has
devised a superspeed X-ray tube which makes mil-
lionth of a second exposures.

High speed pictures reveal how o shell
locks entering steel plate and then ex-
pleding. Above, nose of shell is through

“ e

Here olmost half the shell hos possed
threugh the plate. It has swelled to
opproximotely twice its usval diometer

-

Above, the shell has just burst open.
Below, it is now wide open. Petals on
the plate curl to make a larger hele.
All the pictures ore on the some scale

.‘1
K »
“‘I
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Plastic Compass for the Blind Tells Direction by Touch

Made of two small magnets, an
aluminum disk, a8 marble and a
ball of plastic wood suspended
from a nylon string, the “touch
compass  enables the blind to tell
directions unerringly. The ball
rotates when hanging free and
comes to a stop with a protruding
point indicating north, The blind
user finds north by simply closing

his hand on the hall.

q[ A single layer of oxygen of razor
blade area—weighing about one
hundredth as much as a speck of
pepper—can be weighed by a sen-
sitive balance in the Westinghouse
Research laboratories.
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Attention, yachtsmen! Light but sturdy
boats that last indefinitely con be
built with a warborn muld-lng material
of olasfic-bonded rope fibers. An auto
[above! mode by Gls from gos tank of
the fabric suggests other postwar uses

lee boat [ri'ghh‘ is ane of the many 'Ihjng:. which can be
built of this tough material when plastics are available.
Below is a plastic kayok made in o few hours from jeti-
son tank shell discarded by the Mavy. The composition will
moke dinghies, conces aond motarboats verminproof, ret-
procf ond wormproof. Continuous, fight skin hull means
_an absence of seams or crevices where looks might ocour

Plastlce Boits Co. pholo



FROM ROPE

Boots of Co-Ro-Lite, o patented plastic fiber,
will be unsinkoble and inexpensive, says
Egment Arens, designer, holding model be-
low. Right, Jack Weber, another designer, . Vidal Research
lifts lightweight dinghy that ean earry four ) Cerp. phoio

Duires Plastics photo

Jettison tanks (below) for Mavy planes are molded in one piece from
cordage fibers impregnated with phenol resins. The preform is shown
al the bottom. Surplus shells have been converted inte smaoll boots
(below, right), toys, furniture, etc. Stronger than aluminum, these
boot hulls are proctically indestructible under erdinary boal usage

Columbia Rope Co, photo Photo by Van Dusen




Metal Tools Made to Last Longer of c?mm:imi; tungsten ‘l?grl?ide' gl;:ardest
= . . metal made by man. Its light weight per-
With Aid of Demagnetizer mits it to be fired with much higher velocity
than ordinary antitank shells, The higher
veloeity also gives it greater aceuracy. The
shell has stopped German tanks with a sin-
gle shot at 3,000 yards. A projectile within
a projectile, its core is centered in a hous-
ing made entirely of aluminum. The prime
function of the outer body is to streamline
the shell and permit a smaller diameter
armor-piercing core to be fired from a
larger bore gun. After penetration, the
core breaks up into pieces, scattering in-
side the tank and often setting it afire.

Meals Frozen on Paper Plates

Save Work for Housewife

Two kitchen chores—cooking and dish-
washing—will be reduced to a minimum
for the postwar housewife if she purchases
quick-frozen, partially cooked meals pre-
served on paper plates. When taken out of
storage, the food is ready to be cooked for
an additional 15 minutes, preferably in a
specially designed oven, and then served

Undue wear on metal tools is prevented
by a handy demagnetizer consisting of a
round air-core eoil mounted in a stand with
an opening at a 45-degree angle. Drills,
punches and other metal tools can be de-
magnetized by putting them inside the unit
and withdrawing them slowly. Continu-
ous operation is provided by a nonmetallic
conveyor. Adhesion of metal particles by
magnetism causes tools to generate more
heat and wear out faster.

Tungsten Case of Antitank Shell
Rips Armor at. 3,000 Yards

Fast-mogving axis tanks have learned to
be wary of a U. S. Army antitank weapon
with a new type of armor piercing projec-
tile, which owes its effectiveness to its core

on the same plates. A synchronized cook-
ing method is used in processing so that
each food is precooked individually to
within a brief period of the total time nec-
essary. The partially cooked meals, known
as Sky Plates, are being used by Naval Air
Transport planes. The final minutes of
cooking are done in a light, stainless steel,
electric “whirlwind oven.” Each plate is
arranged on a different rack within the
oven and a high-speed motor-driven fan
at the rear distributes the hot air to pro-
vide a thorough final cooking.
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Balloon Aerial for Llfeboat Radio Gwes 1, 000-Mile Range

Carried aloft by a bal-
loon or kite, depending on
weather and wind condi-
tions, a 300-foot antenna
gives a range of 1,000
miles or more to new life-
boat radio equipment that
transmits SOS and radio
direction finder signals
automatically. The kite
and a collapsed balloon in
a hermetically sealed
container, with a small
canister of helium, are
standard parts of the
equipment. The balloon
is designed to stay up a
week or more at a time.
A hand-driven generator
powers the two-way
transmitter -receiver, us-
ing voice or code. Cranking of the genera-
tor causes an ingenious keying device to
transmit series of S0S slﬁgsls and long
dashes for radio direction er bearings.
The transmitter delivers five watts to the
antenna on the international distress fre-

To send an S0S, just inflate balloon and turn cronk of lifeboat radie

quency of 500 kilocycles, with a range of
50 to 200 miles, and on 8,280 kilocyeles,
reaching 1,000 miles or more. Any member
of the crew can operate the unit without a
knowledge of radio. The entire device is
contained in a waterproof housing.

Roll-Along Printer Marks Pipes and Bars to Identify Cutoff Pieces

Catapult training for
student pilots of the Brit-
ish Naval Air Arm in-
cludes instruction in the
towed net method of re-
covery. Coming up to the
ship, a Walrus plane taxis
to the net and hooks on.
It is hoisted inboard when
it reaches a position di-
rectly under the hoolk.

{[In gathering a pound of
pollen, it is estimated bees
visit and fertilize 8,000,-
000 flowers.
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Marking pieces of long pipes, tubes, rods
and bars so cutoff pieces can be identified
is done quickly and easily with a roll-along
hand printer. The tool marks the nature of
the metal piece—its hardness, alloy and
diameter—throughout its length and can
be changed for various dmm:in rs by open-
ing a wing nut, setting an indicator and
then tightening the wing nut again. The
die eylinder, equipped with interchange-
able dies, is preceded and followed by “V"
rollers to guide the impression to the top
of the round metal piece and prevent run-
ning off the top of the tube or pipe.




By S. G. Cooper

':\va ODERN television stations have a

range of not much more than 50 miles,
but it won't be too long after the war be-
fore we have regional television networks
and even a transcontinental chain. Strange-
lv enough, we'll owe such networks to the
telephone companies, which developed
them incidentally while trying to make it
possible to send several long distance con-
versations over the same pair of wires at
the same time. .

These networks, of course, will be wired
and must not be confused with the radio
networks which will use chains of satellite
or relay ftransmitters to rebroadeast tele-
vision and Frequency Modulation signals
from a master station. Even now, the
American Telephone and Telegraph Com-
pany is planning an experimental micro-
wave radio relay between New York and
Boston for long distance telephone calls
and sound and television broadcasts.

Stringing telephone lines across the
country is an expensive job and ever since
the first long distance lines were set up the
telephone companies have been looking for
ways to increase the number of usable
channels without stringing more wires.
Electric circuits have to be closed, so it
takes two wires to complete each telephone
cireuit. This means that when you talk
from coast to coast you are using T,000
miles of copper wire.

The first answer to the problem was the
“ghost” or “phantom” circuit. If two pairs
of wires are strung between two cities, one
conversation can go on over each pair, In
addition, we can use each pair as one wire
of a third circuit, allowing one more con-

Tii
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Llong distance headaches register on
delay board, laft. DAD means delay
all doy. Repecter bays shown below
amplify signals. Bottom, how Four
calls travel over one line at once
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versation. This electrical
trick gives a 50 percent in-
crease in talking channels—
and a corresponding cut in
yvour long distance bill.
Phantom cireunits, how-
ever, aren't enough. We
have a much better way
now, called a carrier sys-
tem. The average human
ear can pick up sound vi-
brations that. go as high as
20,000 cycles per second,
but ordinary speech can be
understood well if it is lim-
ited to a band from 200 to
3,000 cyeles. You wouldn't
be satisfied if you heard a
symphony orchestra held to
this range, but it's quite
good enough for talking and
simplifies telephone design.
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Pantoon method is used to lay submarine telephene ca-
ble across river, above. Coaxial coble amplifier, left,
can handle frequancy bond up to 3,000,000 cycles wide

The carrier process makes this voice fre-
quency systemrof waves ride piggy-back on
one another. Radics work the same way,
and the telephone carrier is really just wired
radio,

In radio, the transmitter broadcasts a con-
stant, high-frequency (carrier) wave; the
voice current is fed into the transmitter and
“modulates” or changes the carrier wave so
that the result is a combination of the two.
As the carrier is considerably higher in
pitch, the combination modulated wave is
reasonably close in frequency to it. At your
receiving set the modulated wave is picked
up, and a vacuum tube demodulates or strips
off the carrier wave, leaving the voice cur-
rent, which then is amplified and fed into
the loudspeaker. Transmitters use different
frequencies of carrier waves to avoid inter-
ference with each other.

When you speak into your telephone, the
voice currents you set up travel to the cen-
tral toll building, where they modulate a
carrier wave, and thé resulting signal goes
over wires to a central office at its destina-
tion. There it is demodulated and the voice
currents then pass through a local office to
the phone which you are calling. To get
more than one message on the wires at one
time, different carrier frequencies are used,
the jumbled mass traveling through the line
as a whole. At the destination point it passes
through electrical filters, each of which al-
lows only a certain band of frequencies to
get by, Thus the mass is broken up into its
original number of modulated carrier waves.
Each carrier wave then goes to its own de-
modulator for conversion into the corre-

(il



Workmen grapple with one end of telephone cable loid under water

sponding voice current. If the wvoice cur-
rent band is 3,000 cycles wide, then the
carriers must be at least 3,000 cycles apart
—preferably more, because the filters
aren't perfect. The filters work something
like your radio tuner, which often will
bring in at the same time two stations
whose frequencies are close together.

The biggest difference between radio and
telephone carriers is in their frequency
bands. The standard broadcast band ranges
from 500,000 to 1,500,000 cycles, with short-
wave bands of much higher frequencies,
The ordinary phone carrier uses frequen-
cies of 3,000 to 30,000 cycles, providing six

channels. This doesn’t mean
that six conversations can go
on over the same pair of wires
at once. It's a tricky job to bal-
ance a carrier circuit so the
same wires can carry a two-
way conversation with one car-
rier wave. Usually it isn't worth
the trouble so half the chan-
nels are used for east-west
communication and half for
west-east. As well as the car-
rier conversations, one voice-
frequency (200-3,000 cycle)
conversation can be carried;
this means that a four-wire
“quad” (two pairs) can carry
three complete carrier cireuits
on each pair, one voice-frequen-
¢y circuit on each pair and one
phantom voice-frequency cir-
cuit using both pairs. This adds
up to a total of nine conversa-
tions taking place at the same
time over the two pairs of wires,

Until recently, 30,000 cycles
was about the highest frequeney that could
be used over wires. There is a big loss of
power—telephone engineers call it attenu-
ation—when you transmit signals either
over cable or open wire, plus crosstalk dif-
ficulties, as nearby lines pick up a lot of
interference at high frequencies. Two
workable carrier systems for frequencies
over 30,000 cyeles were developed only a
few years ago. The “K” carrier, for cables,
gives 12 one-way channels in the band be-
tween 12,000 and 60,000 cycles. Two wire
pairs are used, one for east-west and one
for west-east conversations. The J-type
carrier is for open wire strung on poles,

Splicing @ cooxicl cable, below left. Af right, new cable corries six coaxials, many erdinary wire pairs




and has a frequency band of
36,000 to 140,000 cycles. The
separation between carrier
waves is 4,000 cycles, giving
24 one-way or 12 two-way
channels on each pair of
wires. With this system the
ald type of carrier can be used
as well, making a total of 16
two-way channels on each
pair. The J-type wave spacing
gives a wider spread of voice
frequencies, reproducing the
human voice much better.
With these complicated elec-
trical circuits, talking from
Boston to San Francisco takes
a lot of extra equipment.
Without it, attenuation would
make it impossible to carry a
signal 3,500 miles, or probably
even a tenth as far. Ampli-
fiers—twin brothers to that in
your radio, but called repeat-
ers to make it harder—must
be put into the cireuit every so
often to step up the strength
of the current. A Boston-San
Francisco circuit stops for am-
plification at New York, Har-
risburg, Pittsburgh, Beaver
Dam, Morrel Park, Daven-
port, Omaha, North Platte,
Denver, Rawlins, Salt Lake
City, Winnemucea and Sacra-
mento. Power loss is terrific;
to be heard clearly at San
Francisco without repeaters,
you would have to put in at
Boston as much power as the
sun delivers to the entire
earth. The “"K" cable carrier
loss is so big that repeaters
must be used every 16 miles.
Most repeater stations work
automatically, with only an
occasional visit from a service
man. The weather isn't auto-
matic, though, and tempera-
ture changes, sleet or high
winds make the line resist-
ance vary. This alters the
strength of the signals coming
through a repeater section
and necessitates different am-
plification at each repeater.
One carrier frequency is then
used as a “pilot chanmnel™; it
caiTies no conversation, but
just a steady signal. If the sig-
ngal strength goes up or down,
the repeater amplification is
decreased or increased auto-
matically to make up for it.
(Continued ta poge 152)
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Coaxial cable eventually will enable you to see scenes like thot
above by telovision, no matter where you live. The coaxial ocross
the Delaware, third from left below, is dwarfed by regular cobles
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It's an art, this creation of cne-of
a-kind mosterpieces from scraps of
plastic material. The originotor,
Emile Norman of California, had to
invent his own ftools, concoct glue
and special dyes for his fine work,
akin to the spun-sugar creations of
a postry chef. Above, o triple-sided
flower holder. Right, plastic erchid
with delicate veins for the heirdo.
Below, a crown with fronds., Coach’s
top comes off, reveals flawer holder

“SPUN-SUGAR”
PLASTICS




Electronic Brain Radms Data on Test Fl1ghts

Research engineers at
Congolidated-Vultee
Aircraft Corporation
have invented a flight re-
corder, a self-operating
radio transmitter which
automatically sends a
continuous report of the
test flight of a plane to a
receiver on the ground.
The electronic brain sup-
plies a running account
of the stresses, pressures,
temperatures and other
conditions to which the
aircraft is subjected.
These instrument indica-
tions—often coming in at
80 per second—are re-
corded on graphs, ena-
bling ground engineers
to check every phase of

Eﬁlane s performance
times. Before the
ﬂlght recorder was de-
veloped, hundreds of test
flights were required to
obtain preliminary engi-
neering data for a single
fighter plane design.
Even in bombers, which
carried special ohservers,
tests were not entirely
satisfactory because
even skilled eyes and
hands cannot follow all
details of the aiveraft's
performance, especially
at high altitudes,
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TYPICAL INSTRUMENT PICK-UP (AIRSPEED)
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Power Saw Made From Scrap for $15 Cuts 12-Inch Logs

Construeted of sal-
vaged parts, a light, port-
able cross-cut power saw
is capable of sawing logs
12 inches in diameter.
The engine cost $10 see-
ondhand and the 31&-foot
saw was $3.75 new. The
crankshaft and gearing
unit were salvaged from
an old washing machine
that cost 50 cents. The
jack used to tighten the
chain fastening the saw
frame to the log was from
an old tire rim spreader
costing 25 cents, and the
two toy wagon wheels
were. 50 cents each.
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Home-mode power
saw, left, is easily
handled by a wom-
an. Chain onchors
unit to log, above, as
engine drives saw

blede bock ond forth
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US5 Missouri, mightiest of battleships, is 880 feet long ond corries @ main bottery of nine 16«inch guns

OW the facts ean be told about Uncle

Sam'’s knockout punch, the USS Mis-

souri, largest, fastest and deadliest battle-
ship ever to plow the seas.

The simplest way to picture what hap-
pens on this gigantic superwarship when
its main battery of nine armor piercing
guns lets go a salvo is this: Imagine nine
Ford automobiles hurled into the air at a
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speed of 200 miles an hour, aimed so accu-
rately that they will hit a target 20 miles
away with tons of deadly explosive.

at this main salvo over and over
again and add the firepower of 149 more
guns of various sizes and you have tossed
something terrific in the midst of a Jap-
anese task force. You have tossed in “Big
Mo,” as the navy calls her.

While the Missouri is swinging with her
Sunday wallop, add the fact that she may
be plowing along at a rate of about 35 miles
an hour, hitting a target which may be
traveling as fast in another direction. She
can hit it, too. And that gives you an idea
of the completeness with which she is
equipped to handle the complexity of her
main job, which is to transport guns at sea

Missouri's bow is wveiled by smoke during ock-ack
drill. Mote gquadruple 40-mm. mount on No. 2 turret

MECHANICS

POPULAR



Above at right, odjusting rubber “bloomer” worn by 1é-inch gun to protect turret junciure from weather

and let go with them wherever they may
be called upon to bring destruction to our
enemies.

Taking the Missouri in action at sea
strictly as a manpower job, figure that 60
percent of her 2,500 to 3,000-man crew are
connected with gunnery, then add between
500 and 700 more men who abandon other
duties to man ., pass powder, handle
ammunition and otherwise lend a hand,
and you see that it takes between 2,000 and
2,500 men working at top speed to rain ruin
on the enemy,

In fact, the Missouri is the “fightin’est”
hunk of steel the world is likely to see for
some time. Even navy men marvel at the
forest of 158 guns bristling over her 880-
foot length and 108-foot beam. Some guns
extend over her sides and stern in 40-mm,

mounts which look so much like bathtubs
that that’s exactly what the erew calls them.

Aside from the nine 16-inch monsters
contained in three 2,000-ton turrets—two
forward and one aft the midship citadel—
she has 20 five-inch guns ranged along her
sides in two levels of twin mounts. These,
reflecting the fact that sea warfare has
taken largely to the air, are dual-purpose
guns which may be elevated to knock down
planes. The rest of the maze of guns is
composed mostly of 40-mm. Bofors and
20-mm. Oerlikons.

Or, to look only at her weight, she is
rated at 45,000 tons and weighs 52,600 tons
loaded, but appears unusually slim and rak-
ish with her clipper type bow and rounded
stern. One reason for this slimness is that
her beam of 108 feet is exactly two feet less

“Big Mo” lets go with moin battery solvo from ofter turret. MNote the three 16einch projectiles at left
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than the narrowest point
in the Panama Canal,
which governs the beam
of all of Uncle Sam’s big
naval vessels, since the
nation has two seacoasts
to protect and warships
must be able to shuttle
back and forth in a hurry.

Like most 16-inch gun
ships, her main armor isa
16-inch thick belt of the
toughest steel yet devised
for the purpose. In com-

Gun coptain inside turret swings
open breech of lé-incher. Be-
low, flaming gases rush out of
guns during main battery salva
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Capt. Wm. Callaghon, Missouri
skipper, inspects sailors on deck

mon with all really mod-
ern battleships, her wa-
terline is buffered against
submarine and plane tor-
pedoes by a protective
covering of oil and water
compartments designed
to absorb the force of
water-borne missiles. So
fast is the Missouri, how-
ever, that she can outrun
any submarine afloat,
Nicely designed from
her anchor chains, each

link of which is as big as

a man's torso, to her air-
plane crane at the stern,
she provides the most
stable gun platform ever
devised to sail the sea.
Even so, her salvos eause
her to shudder from bow
to stern and actually have
been known to blow the
cotton plugs out of the
ears of the crew. When
not in action she provides
as steady walking under-
foot in an ordinary sea as
your own back yard,

To give yourself a con-
ception of the size of this
$100,000,000 beauty, con-
sider these faets: The
Missouri displaces enough

POPULAR MECHANICS



Ship's company lines up amid
planes and guns for inspection

water to flood 933 city
building lots, roughly one
sixth of the island of Man-
hattan. She has 418,000
square feet of deck and
platform area, the equiv-
alent of a 15-story office
building,

In height, she may be
compared with a 13-story
structure, the first four
floors of which would be
occupied mostly by her
power facilities, which in-
clude four great sets of
boilers. These boilers pro-
duce superheated steam
at 600 pounds pressure to
operate turbines of 200,-
000 horsepower which are
geared to four giant pro-
pellers, Theze screws pro-
duce such a wake that
sailors wash their ham-
mocks by tossing them
into the sea at the ends
of ropes.

So complicated is the
maze of 15,000 valves in
this floating powerhouse
below decks that the han-
dles are divided by colors
so that a new crewman
can be instrueted to “close
the red ones” or “open the
yellow ones.” The engine
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rooms have a total of 1,857
access openings, includ-
ing 161 hatches, 844 doors
and 852 manholes,

More than 2,500,000 feet
of cable are in the ship's
wiring system. She has
5,000 light sockets, 800
battle telephone headsets
for station-to-station
communication as well as
280 dial telephones and
an automatic exchange
which operates like a
modern ecity’s “central.”

Seaman runs up flag hoist en sig-
nal bridge. Below “baock pock-
ets” on “Big Mo held AA guns

——
w el
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Seven tugs turn "Big Me" away frem deck as the crew
musters on deck for morning quarters. Below, techni-
cions bend a steel bracket in ship’s metalsmith shop

Electricity operates a multitude of devices
from her 2,000-ton main gun turrets to her
180 loudspeakers, her 36-inch searchlights
which stab the night with brilliant glare
and her complicated devices which give
range, bearing and speed to aim her guns.

There are a total of more than 900 elec-
tric motors aboard and something like 1,700
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miles of wiring. Enough piping is laid in
her vital interior to extendp the 90 miles
from New York to Philadelphia and
there are 17 miles of air conditioning
and refrigeration ducts as well as 16
miles of ventilation carriers.

Skimpily eoated with paint, as are all
warships in wartime, to save weight for
speed, the Missouri nevertheless carries
312,000 pounds. Fifteen miles of wire
and manila rope are necessary for her
operation.

She has a bakeshop which turns out
1,800 loaves of bread a day, an ice cream
plant which can produce 1,000 quarts of
this delicacy every 24 hours and a laun-
dry which can handle the needs of 3,000
men with ease.

Almost every community service is
offered by her tailor shop, cobbler shop,
soda fountain, barber shop, print shop,
clothing store, library and post office.
There are five doctors and three dentists
to look after the health of the floating
populace. Hospital facilities are complete

any type of surgical operation can

be undertaken at sea. The ship’s broad
fantail is a gymnasium for boxing matches
in the afternoon, becomes a theater for
movies at night and serves as a chapel for
rayers on Sunday. There are two chap-
Bams' on board, and Protestant, Catholic and

POPULAR MECHANICS



Jewish services are conducted regularly.

The print shop not only publishes a news-
paper for the officers and crew, but once it
even turned out a 700-page organization
book. It has photographie, photoengraving
and offset facilities to make publishing at
sea an efficient job.

Constructed at Brooklyn Navy Yard and
commanded by Captain
William McCombe Cal-
laghan, the Missouri
was known as a “happy
ship” when she complet-
ed her shakedown
cruise, so well did her
crew respond to their
assignment to the great-
est battleship ever float-
ed. More than 3,000 na-
val officers applied for
service on her, So suc-
cessful was the shake-
down that she got in
more target practice in
these weeks than a bat-
tleship ordinarily gets in
two peacetime yvears.

It took three years to
complete the design for
the ship and two years
actually to build her.

"
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Approximately 530,000 man days and 17
tons of blue prints were needed. Building
required 3,300,000 man days and would
have kept 20 draftsmen and 18 skilled me-
chanics busy six days a week for 506 years.

Any way you look at her, the Missouri
is major league and she isn't merely toss-
ing rivets, either, Mr, Hirohito,

By wielding o long fender pole, sailors keep Kingfisher scout plane’s wing
tip from bumping ogainst ship’s stern os it is hoisted aboard. Below, a
main battery salve os seen from the bew. No. 1 turret's three 1é-inch
guns blast so hard they churn the water and blow billowing smeoke clouds
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Crash Boat Squad Saves Robot Target Planes

Robot target planes shot down in anti-
aircraft drill are rescued from the Pacific
by soldiers of the Panama Coast Artillery
Command, who dare the choppy ocean in
a flimsy, 16-foot, oar-powered boat. The
rescues are part of the job of the Aerial
Target Detachment, which keeps the fleet
of target planes in operating order. Piloted
by remote control, the planes fly over Pan-
ama’s gun-studded coasts through geysers
of antiaireraft fire. When a plane is hit, a
parachute opens and eases descent to the
water where the craft floats on air-filled

Upper left, robot plane’s parachute
must be detached swiftly by rescue
squad. Plane is lifted tail up, os
below, to shed salt water quickly.
Guasoline both, above, saves engine

wings. All guns are silenced as the rescue
squad hurries to retrieve it. Parachutes
must be disconnected before the robot may
be taken from the water and the crew is in
constant danger from vicious swells. The
midget plane always is approached from
the rear and lifted tail up to shed salt wa-
ter, which might ruin the motor and elec-
trical apparatus. Once in the hangar, the
plane’s electrical system is removed,, all
control parts washed and the motor started
to boil out lingering salt water. A robot
usually survives no more than 10 crashes.

Computer Figures Range and Keeps Pilot on the Beam

To keep instrument pilots on the beam,
radio range problems are computed in-
stantly by an orientator and turn and head-
ing chart. The flight computer dial gives a
continuous visual picture of the radio range
being flown, quadrant bisector headings,
time required for any given amount of
turn and new magnetic headings after the
turn, right angle course to average bisector,
perpendicular heading to any selected
beam leg, and magnetic headings to use
during turn-around procedure on each
beam leg. In direction-finding the comput-
er aids in determining bearings and drift
corrections. When four arms on the orien-
tator are set to coincide with beam bearings
on the radio range being flown, the four bi-
sector headings are automatically indicated.

POPULAR MECHANICS



7 CRAFTSMAN

DD YOU have an electric clock
that won't ran? Just follow
these simple steps and it’s ten to
one you can start the hands go-
ing again. First, dismantle the
clock. This is a simple proce-
dure, which involves taking out
a couple of screws to remove the
clock back or the entire mech-
anism from the case. It may he
a simple unit like the one shown
in Figs. 1 and 3, or the driving
mechanism may be sealed, as
those shown in details B and C of
Fig. 5. At any rate, the actual
operation ig the same as dia-
gramed in Fig. 3—the current flows through
the coil, setting up a magnetic field in the
pole piece that causes the rotor to revolve.

Obviously, the first thing to check is the
coil. Plug in at power source, then hold
the clock to your ear. A faint hum indi-
cates that the coil passes current. The coil
hum is sometimes very faint and a more
positive check is to touch a screwdriver to
the pole piece near the rim of the rotor, as
shown in Fig. 4. A gentle vibration indi-
cates that the coil is in good condition. If
the coil does not seem to pass current go
over the wiring. Use any kind of electrical

JULY, 1945

tester and test the current flow right up to
the coil, which is easily done by using
sharp test prods and sticking them into the
wires near the eoil, as shown in Fig. 1. If
the line tests okay and if the coil is not
dead, the trouble, then, must be at the rotor
or other point of the mechanism. Perhaps
something is jammed.

In many cases, a dry, gummy bearing at
the rotor is the source of the trouble. Clean
the clock as well as you can with a small
piece of eloth wrapped around a matchstick
and dampened with any kind of cleaning
fluid. Then, with a pointed match, care-
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fully oil all the bearings that you can see,
and the rotor shaft, as in Fig. 2. Use any
good grade of nondrying, nongumming oil,
such as watch oil, gun oil, etc. After this,
it's probable that the clock will run. If it
doesn't, check the mounting—sometimes
this is rubber tubing over studs and the
rubber may have deteriorated, letting the
clock sag so that hands or other parts rub.
Rubber mounting can be replaced with
“spaghetti” tubing used in radio work.

Spin the rotor of the clock with yvour finger

—it should revolve freely. Don't worry
about end play at rotor shaft; it is made
that way and centers automatically in the
magnetic field when the clock is running.
If your elock has combined coil and mo-
tor like the one shown in detail C of Fig. 5,
remove the whole unit by unscrewing two
nuts that hold it in place. It will then lock
like Fig. 6. With slim pliers or other suit-
able tool, pry off the worm gear. The parts
are shown at Fig. 7. Then the long bearing
surface ean be cleaned and reoiled.
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Coil repairs are usually
impractical and, in sealed
units, impossible. How-
ever, with the open type
of coil as shown in details
A and B of Fig. 5, it is
worth looking into as a
last resort. Split the insu-
lation, Fig. 8, and unwind
the first layver of wire. If
you find a hreak, you can
fix the coil by soldering.
If you don’t find the break in the first laver
you can stop right there because invariably
the break is near one end or the other. Ob-
viously, vou can't get at the inside end.
The final remedy is to write the manufac-
turer for a quotation on a new coil. Many
manufacturers will exchange rebuilt units
for your defective ones at a nominal serv-
ice charge.

Evye of Hammer Head Barbed
To Secure Handle

You won't be bhothered with a hammer
head coming off the handle if you form
small barbs inside the eye before inserting
the handle. Use a small cold chisel to form
the barbs and work from the front end
of the eye. Then, drive the head on the
handle and use a
wedge in the reg-
ular way. The
wedge will expand
the wood, forcing
the barbs firmly
into it. If a little
shrinkage does
take place, the im-
bedded barbs still
will hold the han-
dle.— A. H. Way-
choff, Phoenix,
Ariz.

@[In replacing glass in car doors or wind-
shields be sure to use the same type as the
original Bquipment. Distorted vision may
result from use of the wrong type.
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A perfectly proportioned five-pointed
star can be cut from paper with a single
cut of your scissors if the paper is folded
four times as shown in Figs. 1 to 5. Ordi-
nary 8% by 11-in. paper, or other paper
of the same proportions, is suitable. First,
it is folded once through the middle as

shown in Figs. 1 and 2. Then the upper
left-hand corner is brought down to the
center of the bottom edge and the paper is
folded as in Fig. 3. Next, the lower left-
hand corner is brought up and the paper is

Five-Pointed Star With One

Snip of Scissors

|
I
|

folded along the diagonal edge, Fig. 4. Fi-
nally, the right-hand edge is turned up to
meet the left-hand edge as in Fig. 5, or the
right-hand portion can be folded under at
the edge of the left-hand flap. Now the
folded paper is cut as in Fig. 6, and the cut-
off portion will be the star. If long, narrow
points are wanted, the cut should be made
at an acute angle, slanting toward the tip.
A cut made more nearly straight across the
paper will produce a star with blunter
points—P. L. Brownell, Omaha, Nebr.

Template Aids in Painting Lines on Vanuus Game Courts

An easily made template greatly simpli-
fies the task of painting uniform straight
lines on playing courts. Two 8-ft. lengths
of 15 by 2 by 2-in. angle iron are inverted,
spaced 2 in. apart and then riveted at both
ends to flat-iron spacers. Handles near the
ends facilitate accurate placement of the
template. A paint charged brush used with
this template makes a 2-in. stripe. Broader
markings are achieved by progressively
overlapping the 2-in. line, while for nar-
rower widths, 8-ft. spacing strips may be
laid within the template.

Richard Kern, Belleville, I11.

f[A small cut in oileloth will not widen
into an unsightly hole if you put a strip of
adhesive tape over the cut on the under-
side and press the edges down smoothly.
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Jig for Winding Small Springs Without Annealing the Wire

ADJUST
TEMEION
HERE

“a

With this jig, which keeps the wire un-
der tension, you ecan wind small helical
springs without annealing and then retem-
pering the wire. The jig consists of a shaft
slightly smaller than the internal diameter
of the springs to be wound, and a two-piece
clamp that can be gripped in a vise. The

shaft is threaded at one end for a lock nut
and a crank, which is tapped to screw onto
the shaft. Althoﬁgh shown the same size
thmugh both parts of the clamp, the shaft
hole in the larger part of the clamp should
be of about the same diameter as the out-
side diameter of the spring, the hole in the
shorter piece of the clamp being of the
same diameter as that of the shaft. The
wire is fed between the two parts of the
clamp and the end clamped between the
locknut and handle, tension being adjusted
by tightening or loosening the screws as
shown. As the wire is wound it pushes the
shaft outward,

Keep Ants Out of Storage Boxes

If you are bothered by ants getting into
food storage boxes in your home or cabin,
here is a good way 1o keep them out. On
boxes that do not have casters or short legs,
attach empty
thread spools to ”““'H-:'///
the four corners of [
the box and set
them in can lids in | WOODEN
i.u.rhl_ilch ils [Ihfouﬁ‘ed SPOOL

ight oil there

are no small chil- @
dren or animals i

around, you can LU
use insect powder
in the lids. If the
boxes are moved
around frequent-
ly, it may be more convenient to nail the
lids to the spools, nail heads being soldered
to prevent the oil leaking past them.

Old Generator Housmg Prnwdes Long-Life Tool Mandrel

With a little altering, you can convert an
old auto generator housing into a rugged
mandrel for a small circular saw, sanding
disk or grinding wheel; when fitted with a
chuck it can even be used for drilling, rout-
ing, ete. All vou have to do is take out the
armature shaft, remove the commutator,
put a V-pulley in its place and then cut a
hole in the housing for a belt. The tools
are mounted on the pulley end of the shaft.
If you are unable to find a generator that
has a shaft large enough for your tools, a
new shaft can be made inexpensively.
Mounting brackets will have to be made to
suit your particular generator.

H. Sharples, London, Ont., Can.

QA stri nf sandpaper glued or nailed to
the auxi wood fence used with a cir-
cular—saw miter gauge will prevent work
from ereeping when making miter cuts.

POPULAR MECHANICS
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In small workshops, a woodworkin
lathe can be mounted on a basehoarci
hinged to the workbench, to swing up
against the wall when not in use, thus leav-
ing the bench clear for other work. Cleats
are nailed or screwed to the baseboard to
raise it above the hinges, and angle iron,
cut and bent as shown in the detail, joins
the motor platform to the baseboard. The

Rope Support on Flagpole

Having a 38-ft. flagpole that was too flex-
ible for climbing to replace the rope, we
made this sliding rope support. It is self-
locking and can be pushed to the top of the
pole with a long stick and pulled down with
a rope. The support consists of a length of
thin flat iron, which is bent to fit around
the pole with ¥g¢ in, elearance, A short
piece of steel bar is pivoted between the
E‘I;Jugecting ends, the end next to the pole

ing notched so that downward pressure
at the outer end causes it to bite into the
pole and hold tightly. A small projection
at this end of the bar takes a light rope
with which the support is released and
pulled down. The outer end of the support
is fitted with a plastic ferrule to receive the
flag rope—B. F. Martin, Chicago.

mounted lathe is held solidly by a belt that
runs through the baseboard and into the
workbench where it is held by a wing nut.
When raised, the lathe is held against the
wall by a length of flat iron bolted to a
hinge and slotted to fit over the bolt as
shown in the circular detail.

C. H. Hardy, Los Angeles, Cal.

Can Be Raised nr_Lowered

PLASTIC
FERRULE

Cement to Extend Life of Broken Element in Electric Heater or Stove

The life of a broken element in an elec-
tric heater or stove can be extended if the
broken ends of the wire, after first being
cleaned with fine sandpaper or emery
cloth to remove corrosion, are twisted to-
gether and then coated liberally with a
paste consisting of common borax, 1 part,
and commercial iron cement, 3 parts by
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volume. The ingredients are mixed with
just enough water to make a workable
paste and then forced in and around the
junction point of the wires. After cement-
ing, the current should be turned on to
heat and set the cement. Of course, rough
treatment should be avoided after mak-

ing the repair.
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Mounted above o small breakfast table, this wall
cabinet stores things that are needed at every
meal, Lowered front provides extra toble space

Several skirts can be hung in o restricted ploce if
this hanger is used. It is simply o small panel
in which hooks are driven in two verfical rews

HOTCHED

Matched as indicoted, a piece of stiff cordboord
provides a handy sewing gauge for measuring
sgam ollewances, hems and similar wark

When a cork is just a little too large for a bottle, cut
a topered slot in the side so it can be compressed
slightly and thus reduce the diameter se it will fit

COPIMNG-
SAW FRAME

It is o simple matter to slice cheese if you
use a piece of piano wire stretched in the
frame of a coping sow as indicated above

SCILLARES

Maorking o pan of fudge inta neat, uniform sguares
is an easy job if you use a woed strip in which
a number of headless brads have been driven
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DISTANCE BETWEEN DRAWER
BOTTOM AND_TABLE TOP

PROBLEMS

RECEPTACLE SCREWED
TO BOARD

An extension cord wired to o receplocle on the
ironing board permits you to work some distance
fram an outlel without using a long ironing cord

WAL POLISH
DM EDGES”

dry before cutting buttonholes, the edges of the holes
will be non-fraying ond thus easy to stitch

By applying nail polish to cloth and allowing it to

Substitute a board like the one abeve for the
drawer in @ desk or table and you will have an
ideal support for wsing a portoble typewriter

When fitting starm sash or window screens '#Hl\
hangers, put the fixtures over the mortised
joints @s shown in order to strengthen them

WINDOW FRAME

If watar runs off the end of a window sill and stains
the siding, @ tin shield noiled 1o the end of the sill
oz indicated will prevent this trouble

3 :
SI0T FOR ™
HAMDLE

INGED

i
§

b 4

Dogs can't tip your gorboge can or remove
the lid if you set it between two stakes and
provide a hinged strip @cross the top

JULY, 1945
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More Mileage From Old Casings
That Cannot Be Repaired

If you have some old tires that are worn
beyond ordinary use, you can still get sev-
eral hundred miles of wear from them by
using them over good tires. Cut off the
beads and then punch a row of large vent
holes around the center of the tire as indi-
cated, Deflate a tire on the car, slip the
old one over it and then inflate the tire to
its normal pressure. This arrangement is
not suitable for long trips or high speeds,
but will be satisfactory when the car is
driven under 35 to 40 m.p.h. on short trips.

Milton Shep, Los Angeles, Calif,

Pegs for Horseshoe Playing
Set in Pipe Sockets

If vou play
horseshoes where
the pegs must be
removed each
time you are
through playing so
that children or
others will not fall
over them, use
pipe sockets to
hnfd the pegs in

the ground and
they will be easy to remove and insert. Put
caps on the lower ends so that the pegs can-
not work deeper when struck by a shoe,
and set the pipes flush with the surface of
the ground. Hardwood plugs will keep dirt
out of the sockets when not in use.
A, Armstrong, Missoula, Mont.
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Several Trains on a Single Track
Controlled by Gaps in Rails

With a little change in the track system
of your model railroad, as detailed on
the opposite page, you can operate any
number of trains at the same time on a
single, endless track, starting and stopping
them automatically, and thus eliminating
the need of relays, triggers or auxiliary
controls. Also, crossing gates, signal lights
and other accessories can be operated in
the same way. All that is necessary is to
provide gaps in the rails to break the cir-
cuit, so that one train will run only when
the current passes from the “live” rail
through the wheels and axles of another
train to the “dead” rail. The traction rails
must be insulated from each other and
from the third rail, so that current will not
pass, as it ordinarily does, from one trac-
tion rail to the other through the metal
cross ties. To insulate the tracks, bend up
the tongues of the eross ties which hold the
rails, and insert between each rail and tie
a piece of friction tape. Then bend the
tongues back in place.

Although, theoretically, any track length
is suitable, in actual operation this system
of train control is most effective only if
there is enough trackage to allow for the
coasting of trains without collision after
the current is broken, as the ordinary mod-
el train will run about three times its
length after power is cut off. Therefore, it
is best to use trains of nearly the same
overall length, with locomotives—prefer-
ably worm driven—requiring the same
voltage. Locomotives can, of course, be
prevented from running too fast or coast-
ing too freely by tightening the tension on
the eommutator brushes.

The upper diagram illustrates how two
trains are operated at the same time on a
simple, endless, oval track. Note the gaps
at various points in the rails. Train A is on
“live” track and is in motion. Train B is on
“dead” track, as there is no return lead to
the transformer from the section of track
on which it stands. When train A crosses
the starting gap, the return current for
train B is completed through the wheels
and axles of train A.

So that the waiting train can make a
quick “get-away,” the section of third rail
upon which it rests is connected directly to
the transformer, while the rest of that rail
is fed through a small resistance coil, which
can be made from 12 in. of electric toaster
replacement wire, the required amount of
which is determined by experiment. The
same principle of operation can be used
with longer tracks on which three or more
trains ecan be run, as in the lower diagram,
but a larger transformer must be used.
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MULTIPLE TRAIN B[INTRIJL

TRAIN A

N STARTING Gﬁ.r

TAPE

ALL RAILS
IMSULATED

RAIL SECTION
EMLARGED

. TRAIM B STARTS WHEMN TRAIN A
HAS CROSSED STARTING GAP

" ELECT, TOASTER REPLACEMENT WIRE

75-100 W. TRANS. "

By providing a number of cir-
cuit-breaking gaps in the rails
of your model railway system,
you can operate several frains
simultaneously on one track so
that they will start and stop
outematically, thus eliminating
the need"for an elaberate con-
trol panel. Accessories, also,
can be operated in the same
way. Current passes from the
“live” to the “dead” sections
of the rails through the wheels,
axles and couplings of the train

i,

100-WATT

TRANSFORMER —__|

AP When wheels of train A cross
! gep 1, current passes through
oxles to start train B. Gop 2
breaks circuit to stop train A,
Similarly, train B starts train C

‘Wraction rails on eross-
over are "dead.” Cur-
rent posses from cars to
engine vl-l:ruugh mpllm

(df’r:nzn OR WOOD PIN
JOINS RAIL SECTIONS
AT ALL GAPS




Gasoline Syphoned From Tank
By Sanitary Method

FILLER
HOLE

The next time you want to syphon gas
from your car tank, start the syphon by the
method shown and you won't get gas in
yvour mouth. Insert the hose in the tank
and then place your hand over the filler
hole with the hose between your thumb
and index finger to make an airtight cover.
Be careful not to squeeze the hose tight
enough to close it. Now, relax the thumhb
and finger sufficiently to blow into the tank
alongside the hose. The slight air pressure
built up inside the tank by blowing into it
will be sufficient to start the syphon.

Drapes Hung Without Hooks

Drapes will hang more evenly and their
weight will be more uniformly distributed
if a 3-in, strip of cloth is sewed across the
back near the top to take a curtain rod.
This also eliminates the inconvenience of
inserting hooks each time the drapes are
hung.—Mrs. R, E. Berry, Decker, Ind.

Concealed Tape Holds Signs

M wvou hang a
paper sign, pic-
. ture, ete.,, tempo-
rarily in a window
or on a wall with
tape, here is a
method of apply-
ing the tape so
that it will be hid-
den. First, place a
strip with the ad-
hesive side up on

the back of the sign. Then, over this, place
a similar strip adhesive side down. This
will stick to the sign and hold the first strip
in place. When pressed against a wall or
window, the first strip will adhere to it.
Robert Caporale, New York City.

Attaching Screen-Door Hooks
To Objects Made of Metal

Attaching a door COTTER PIN
hook to a metal CLINCHED
object is no prob-
lem if you use a
cotter pin. Select
ane r_!li: suitable size
to take the hook
and then drill a H?ﬁﬁnnﬁmﬁ

small hole through

the metal. Insert the pin and elinch the
legs on the opposite side as indieated. An
eve for the hook can be provided by en-
larging the eye of the pin and attaching
it in the same way. Set the pin up tightly
so that the eye will remain in position to
receive the hook.

Mooring Anchor for Small Boat
Cast on Car Wheel

By using an old
wire-spoke car
wheel as the rein-
forcement for cast
conerete an ideal
mooring anchor
can be formed.
Simply clean the
wheel of all grease
and oil, lay it on a
smooth surface,
such as cardboard
or sheet metal,
with the outer ide
of the hub upward
and center a tube or stick about 1% in. in
diameter in the hub to form a hole when
the concrete is poured. Then pour in the
conerete, tamping it in well around the
spokes, rim and hub, and trowel it to a
conical shape at the upper side. When the
concrete has set, attach the chain through
the hole in the center of the hub and fasten
it securely.

Richard E. Buck, East Lynn, Mass.

LET YOUR WORKSHOP PAY FOR ITSELF

Kinks you find wseful in solving your werkshop
problems will pay dividends to help get new tools
and equipment. We pay promptly for any arti-
cles u::apiﬂf. Send slﬂh:l'l, phalu, or bu-th, and
tell briefly the purpose and “how-it's-done” to
the Technical Editor, Popular Mechanics, 200 E.
Ontarie Street, Chicago 11.
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“Lazy Pony” Toy Sits ann When It Stops

This lazy pony is con-
tent to stand while you
pull him around on his
wheeled base, but he im-
mediately assumes a sit-
ting position as soon as
the pull-string is relaxed.
All four legs are pivoted
to the body and the hind
legs also are pivoted at
the knees and to the base,
the front legs being fas-
tened rigidly to the base.
The pull-string is run
through a screw eye in
the base and tacked to the
pony’s shoulder so that
when it is taut the pony

is raised to a standing po-
sition. All pivoted joints
must work freely, and the
pony must be almost bal-
anced on its front legs,
the hind part being slight-
ly heavier so that he will
assume a sitting position.
A hole drilled in the head
for lead shot will enable
you to balance the pony,
the stopper for the hole
having a piece glued in to simulate a fore-
top. The toy can be made any size desired.
The original was about 13 in. long from
nose to tip of tail, and about 8 in. high at
the shoulders. The body is cut from 115-in.
stock, and the legs, ears, neck and tail are

made from ¥i-in. plywood or hard-pressed
board, the head being shaped from a wood
block of suitable size. Wood axles support
the base, and wooden disk wheels are at-
tached to them by nails as indicated.

P. B. Horsley, Pembroke, Ont., Can.

This Folding Sawbuck Requires Very Little Storage Space

Every home owner likes to have a saw-
buck for occasional use when cutting up
scrap wood, tree limbs, ete., for kindling,
but many owners forgo this convenience

because a sawbuck of the regular type re-
quires so much storage space. However,
one that folds will solve the problem. It is
made in the usual way except that the two
parts of each X-member are pivoted to-
gether with a bolt, and a chain is substi-
tuted for the usual bottom brace. This per-
mits the sawbuck to fold flat so that it takes
practically no storage space.

Harold Jackson, Kankakee, 111

Old Pieces Make Good Pattern
For Reupholstering Job

For a smoother fit and an easier job in
reupholstering furniture, remove the old
material with care, taking it off in sections
and numbering each section with erayon or
chalk. After you have made a note of the
position of each piece, use the old pieces as
a pattern in cutting out the new material,
and replace it according to your notes.

Bill Pasman, Detroit, Mich.
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(1) SOME OF THE WORK DOME

r l"H.ERE"S practically no limit to the

number of small, colorful articles that
you can fashion from scrap pieces of plas-
tic. Some of the eraftwork items made
by servicemen and women are shown in
Fig. 1. Once you get started working with
plastics, and know what to do and what
to avoid, you'll find many distinet advan-
tages in using this relatively soft and
grainless material. Among the many at-
tractive things that you can make are
rings, bracelets and all kinds of lapel pins,
some of which are shown in Figs. 2, 17,
19 and 21. Or you might prefer to make
novelty items such as candlesticks, start-
ing with simple ones such as those in
Figs. 1, 3 and 11. Photo frames, Fig. 12,
envelope openers, salad forks, knitting-
bag holders, ete., Figs. 1, 19, 21 and 22, are
easily fabricated articles. Other objects
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BY SERVICEMEN AND WOMEN

Photos in this article provided by courtesy of United Service
Organization, Chicage Servicemen's Cenler, _Rcﬂ::n & Haas
Co,, and A. S8teven Lewis & Associales

that have practical value and good sales
possibilities are distinctive types of boxes,
Fig. 18, cigarette and playing-card holders,
bookends, napkin rings, candy dishes, pipe
stands, desk sets, tie racks, and even bent
and cutout caricatures such as shown in
Figs. 4, 8 and 20, which can be used for win-
dow display purposes. Such individually
made novelties always command higher
-prices than mass-produced articles when
placed on sale in retail shops, which ena-
bles a craftsman in plastics to build up a
profitable business of his own. With very
little practice and experience, anybody can
become adept in handling plastics. Unlike
wood and other materials, plastics have
many different characteristics; the kinds
used in craftwork can be bent and shaped
readily when heated, can be cut, drilled,
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%rnund, polished and cemented, and can
e engraved with a stylus or, as in Fig. 9,
with a hand grinder fitted with small dental
drills or other small routers.

Types of plasties: Although there are
about one hundred different types of plas-
tic materials, comparatively few of these
are used for craftwork. In a general way
all plastics ean be divided into two broad
classes known as thermoplastic materials
and thermosetting materials. Thermoplas-
tics can be hent and shaped time after time
with the application of heat, but thermoset-
ting plastics, such as Bakelite, cannot be
bent or shaped after they have been mold-
ed under heat. Therefore, thermoplastics
are particularly adapted for craftwork and
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thermosetting materials are of more lim-
ited usefulness, for purposes where bend-
ing and shaping are unnecessary.

Besides knowing about these two gen-
eral classes of plastics, you should be able
to differentiate between two or three kinds
of thermoplastics that are used widely in
craftwork, since there are slight differ-
ences in their heating and bending char-
acteristics, and also in the glues or cements
used to join them. One kind is cellulose
acetate and includes materials known un-
der such trade names as Tenite and Luma-
rith, while another kind, made of acrylic
resin, includes Plexiglas and Lucite. Both
kinds are easy to tool and become pliable
under heat ranging from 225 to 250 deg. F.
The cellulose-acetate materials can be ce-
mented together with acetone, which soft-
ens the material temporarily and makes it
possible to produce strong joints. With
acrylic-resin materials, it is necessary to
use special cements produced by the man-
ufacturers. Both the cellulose-acetate and

——

\ BENT UP WITH FINGERS
|

e

WX 2T RKaw!
@ @A&E l

the acrylic-resin plastics can be ob-
tained in either transparent or
opaque colors. Many craftsmen use
another kind of plastie, which, from
a practical viewpoint, might be said
to fall in between the thermoplastic
and thermosetting materials. This is phe-
nolie resin, of which a popular brand is
Catalin. This plastic soE:ens under heat
but to a somewhat slower extent than the
cellulose-acetate and acrylic-resin plastics.
Identifying tests: The-simplest test to
determine whether a plastic belongs to the
thermoplastic or thermosetting type is to
heat it to 250 deg., F. and see whether it
softens and bends readily. Some crafts-
=1 men can judge the difference between the
\ i — two types by tapping a sheet of the ma-
pE N - terial with a small hammer or even with
" @ BM“‘,- M M a finger ring. If the sound produced is

sharp, the plastic is most likely thermo-
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setting. If the sound is dull, it is probably
thermoplastic. The way to find out if a
thermoplastic is a cellulose acetate or an
acrylic resin is to use a drop of acetone on
it. If the material softens or tends to dis-
solve under the action of the acetone, it is
a cellulose acetate.

Tools required: Most plastics come in
the form of sheets of varying thicknesses,
square and round rods, tubes, rings, blocks
and other shapes. To work them, all you
need is a coping saw, Fig. 5, a drill, file,
sandpaper and a stylus. However, if avail-
able, motor-driven tools such as a bandsaw
or serollsaw, Figs. T and 22, a lathe, Fig. 14,
and a portable hand grinder, Fig. 9, can be
used. For cementing the material, you
need some acetone (chemically pure pre-
ferred) for cellulose-acetate plasties, or
some specially made cement for other vari-
eties, although a good household eement or
lacquer cement has given fair results in
some cases. For polishing, vou can use or-
dinary furniture or automobile wax. Buff-

e
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ing wheels can be used also for pol-
ishing as in Fig. 23. In order to bend
the material, a source of heat is re-
quired. Use of an oven, either the
usual home oven or a portable one
get over a heat source, has been found
most convenient, although merely hold-
ing the material over heat as in Fig. 10 is
sometimes effective. Some craftsmen use
hot water, but as the boiling point of wa-
ter is not high enough to render most
plastics sufficiently pliable, the use of hot
oil, kept at a temperature of 225 to 250
deg. F,, is preferred if an oven is not avail-
able. The oil should be stirred frequently
and should not be permitted to get too
hot, as it will render the plastic unwork-
able and may spoil it.

Scribing and tooling: Most sheet plas-
tics, when they come from the manufac-
turer, are covered with a masking mate-
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rial or tape. If possible, this should be left
on until the heating operation or surface
tooling requires its removal, as it prevents
the relatively soft surface from being
seratehed. Also it provides a good surface
on which you ecan sketch or trace designs
to be followed in sawing, drilling and other
operations. However, when using scrap
plasties that are not so covered, you can
scribe lines on the surface of the plastic
itself as in Fig. 6.

The first step in making an artiele is to
lay out the various parts so that they can
be cut from a given piece most economical-
ly. Sufficient margin should be allowed
beyond the finish lines of the work for
rough-cutting, filing and grinding down to
size. Each piece then is cut out with a fine-
tooth saw. You'll find that plastics cut very
much like wood or soft metal such as pew-
ter. Using too much pressure and speed in
cutting should be avoided as the plastie
may chip and even split, depending on the
particular kind used, or may gum up your
saw. The pressure and speed should be
watched especially when you are using a
motor-driven saw, as the blade may be
gummed with the plastic, which in turn
may become overheated considerably and
possibly spoiled from the heat generated
by cutting friction,

Next come drilling and grinding. In
these operations also it is necessary to keep
pressure and speed at a minimum.
drilling, always use a light feed that wﬂ.l
avoid “grabbing” of the drill, and don't per-
mit the drill to break through the under-
side of the material. This can be avoided
by placing the material on a flat piece of
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hardwood to receive the drill point as it
comes through the plastic. For machine
operations, some craftsmen use water as a
coolant, which permits somewhat faster
speeds and feeds.

How to heat: In heating the material for
bending or forming, various temperatures
may be needed, according to the thickness
of the plastic and the partieular type of
plastic used, as well as the extent of the
shaping operation. It is the advice of ex-
perts in the field to “watch the material and
not the temperature.” Seldom is a temper-
ature higher than 250 deg. required. Care-
fully observe the material while it is being
softened to the desired point of flexibility.
Remember that if the results are not ob-
tained at the first bending, the material can
be reheated and reshaped. Avoid getting
the material too hot as it may wrinkle or
talkke on undesired impressions from han-
dling or when shaping it on a form. A good
rule to follow is never to let the plastic be-
come more flexible than a thick sheet of
rubber. Heated plastics can be handled
comfortably if you wear clean cotton gloves
as in Fig. 13, with perhaps a lighter pair
underneath. The hot, soft plastic may be
twisted or stretched into many shapes, and
vou will soon become adept at this.

Forms for bending: For bending or shap-
ing sheet plastic, you may need a smooth
form of some sort. This may be a specially
cut wooden form or it may be merely a
dish, tumbler, vase or bowl. The plastic
can be shaped on either the inside or out-
side surface of a form. For bending the
cigarette holder detailed in Fig. 16 you use
a piece of wood 3t in. thick, so that the
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space between the front and back will ac-
commodate cigarettes piled upon each oth-
er. Less space than 3§ in. would make it
somewhat difficult to remove the cigarettes.
Often it is advisable ta cover the form with
soft cloth such as felt or outing flannel in
order to avoid getting impressions from
the form on the surface of the plastic.
However, forms are not necessary in all
cases. You can twist strips of plastic as
shown in Fig. 10, or bend a sheet with your
fingers, which was done in shaping the can-
dlestick shown in Fig. 11.

Cementing: When cementing two pieces
of plastic together, it is important to apply
the cement or acetone, as the case may be,
to the edges or surfaces of both parts, after
which they are held together firmly but not
too tightly. Clamping, therefore, is not ad-
vised. Cement or acetone should not be
spilled on the work as it will leave pits or
blemishes.

Cleaning and polishing: To clean the
plastic before polishing, do not use a dry
eloth or chamois as this builds up an elec-
trostatic charge that attracts lint and dust
particles from the air. Instead use a damp
chamois or sponge or a damp, grit-free, soft
cloth. In removing dirt, grease, oil or cray-
on marks, it is best to rely mostly on scap
and water. Never use aleohol, benzene or
lacquer thinners, or any preparation con-
taining these chemicals, as they will affect
the surface,

Buffing: If buffing is to be done by ma-
chine, as in Fig. 23, use a soft, unstitched
buff and fine jeweler's rouge, applying only
the lightest pressure and taking care to
avoid the generation of heat, which would
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tend to cause waviness or distortion in the
nearly finished produet. For polishing by
hand, you can use a good automobile or
furniture wax. Hand buffing with jeweler’s
rouge also is recommended. This should be
done after all scratches have been removed
from the surface. If the scratches are deep
you may have to dress dewn the surface
with the finest grade of sand or emery pa-
per, after which the surface is buffed and
polished. Minor scratches often can be re-
moved by rubbing vigorously with a damp,
soft cloth, applying at the same time a good
cleaner such as used on automobile finish.

Turning plastics: Anyone who has the
use of a wood or metal-turning lathe will
find many possibilities in producing turned
work, starting with such simple articles as
the salt and pepper shakers shown and de-
tailed in Fig. 15. Lathe cutting tools used
for plasties should be very sharp and only
shallow cuts are taken while the work is
turning at comparatively low speeds—not
at high wood-turning speeds.
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One Motor Operates Many Tools
With This Quick-Change Mount

Using one motor to operate several tools
is not a difficult task if you use a mounting
like the one shown. It permits the motor
to be moved from one tool to another by
simply removing the belt, lifting the motor
and carrying it to the desired tool. The
mount consists of a length of 34-in. pipe to
which the motor is bolted, the pipe fitting
into metal brackets provided at each tool
Weight of the motor keeps it in place, and
it swings into the belt, which also helps to
keep it in position.

Donald F. Sauls, Villa Park, IIL

Brush Holder Makes Travel Kit
A kit consisting of a toothbrush holder
filled with small necessary objects makes a
popular gift for servicemen and women
and also proves handy in eivilian travel.
Any number of items such as needles, pins
and safety pins, thimbles, thread, pencils,
buttons, hooks and eyes, brads and tacks
can be included. Even thin sheets of paper,
lightly folded, can be enclosed.
Mrs. H. M. Hobson, Washington, D. C.

Germicide Applied as Desired
By Using Medicine Dropper
If you are dissat-
isfied with using
the glass-rod ap-
plicators provided
with some germi-
sides, try a medi-
cine dropper.

Have vour g-

gist put the germi-

e, cide in a bottle fit-
¢ ted with a dropper
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and then you can apply a small drop at a
time or as generously as desired. With the
dropper filled you can cover a very large
area, or if the cut or abrasion is small, you
can use the dropper in the same manner as
yvou would a rod.

R. H. Cochran, Phillips, Tex.

Mesh Scouring Pad in Funnel
Used as Household Strainer

By insertingina —
funnel a wire-
mesh seouring pad
that has been
cleaned thorough-
ly, you can sepa-
rate solids from
liguids while they
are being poured.
A strainer of thi
kind will be found
especially suitable
in the kitchen, for
instance, in sepa- - E
rating pulp and seeds of fruits from liquids
in jelly making and in similar work where
actual filtering is not required.

Reflector on Drafting Board
Reduces Eye Strain

This simple reflector enables an artist to
work at a drafting table with the light
source at his back or slightly to one side,
thus providing plenty of illumination on
his work without eye strain. Being small,
the reflector can be shifted instantly to con-
centrate light wherever needed. The re-
flector is nothing more than a small mirror
set into a wooden block, which serves as
a supporting base, the mirror being set into
the block at a 15-degree angle.

H. A. Wilkinson, Los Angeles, Calif.

LIGHT
SOURCE
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Hammered-Metal Finish on Wood Candelabrum

Although this modernistie eandelabrum
appears to be made of hammered metal,
actually it is made of wood. The design,

shown in the cross-hatched pattern, is

traced to a piece of 3-in. plywood and jig-
sawed to shape. Two leg pieces, shown at
the upper left-hand corner of the cross-
ha detail, are required. These are
doweled and glued in place as indicated in
the lower detail. Three candle holders are
turned from a piece of birch. A 3j-in. hole
is drilled part way through each to take a
candle, and the holders are screwed in
place as shown. The hammered effect is

roduced by lightly tapping the entire sur-
Fﬂce with the rounded end of a 16d nail. A
coat of black paint then is applied over the
entire candelabrum, and when this is dry,
the high spots are touched up with a eoat

of aluminum paint. Only the thick part of .
the paint is used, the thin liquid being
drained off —R. L. Hedin, St. Paul, Minn.

Adjustable Clamping Jig Holds Work Securely for Planing

2" X 8" OR 107 ap¢

=7 |
NOTCHED WEDGE *
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When planing edges of long work, or if
your bench vise is not suitable for large
work, a jig like the one shown will solve
the problem. It is constructed as shown in
the upper detail, one side of the cutout
portion being beveled at a 30-deg. angle to
form a keyway in which the stepped insert,
also beveled, will be held. The insert
should be just wide enough so that, when
advanced nearly to the apex of the cutout,
it will hold narrow work securely, and the
steps should be 3} in. wide to take work
of various widths without making it nec-
essary to withdraw the insert too far or
requiring a wide opening.

Pfc. Stanley J. Drazek, Fort Myers, Fla.
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When made and thrown cor-
roctly, boomerangs will de-
scribe a loop in the air and
return to the thrower. Oak,
maople or other tough wood
is best 10 vse, Laminated con-
struction (several thin pieces
glued up to pravide the re-
quired thickness) is best be-
cause of less tendency to
wr_‘lrp. Hawevef, :,'au COm use
solid stock 7a in. thick. In ei-
ther case, band-saw o piece
to a size and shope to repre-
sent one half of the complet-
ed boomerang. Then rip this

piece in half te pre-
JMAKE TOP HALF duce two identical
SUGHTLY THICKER  pieces. Glue these to-

i

REGULAR
HALF LaP

HALF LAP
WITH CEM-
TER PIECE
SET I

CUT BEVEL
ON BOTTOM

BOTTOM amE
EDGES
E TOO BLUNT z

AVOHD THIS

CORRECT SHAPE
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EDGE IM LINE
WITH LAYOUT

LAYOUT
BOARD

gether ta form the complet-
ed shope, wsing o holf-lap
joint. You can uvse a regular
half lap or one with a cen-
tor piece fot in as indicated,
the latter being stronger. A
jeint is necessary to prevent
splitting in the center. Fal-
low the photos ond dia-
grams in gluing up the jaint.
The top surface is rounded
and the bottom is flal ex-
copt at the tips where it is
beveled. If you threw left-
handed, bevel the corners
oppasite those indicated.
Mormal flight is shewn be-
low. The diograms also
show some of the results of
faulty construction and how
ta correct them. In throw-
ing, use plenty of wrist ac-
tion for a fast spin, yet not
foo much, as indicated in
the lower left hond dia-
gram, Test the boomerang
on a calm day as it is er-
ratic in a breeze

THROW
STRAIGHT /

FORWARD
AT SHOULDER
LEVEL STARTS IN
VERTICAL
POSITION
o
T ——
"--‘* '
:-!' x d"
.
] CLIMBS oy mv®
H UPWARD.
i CHANGES TO
] HORIZONTAL
A POSITION
L

3 RETURMS.IN-WIDE
\ SWEEPING CURVE TO LEFT  *

e
A

-,,._-_‘-*O 1]
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HALVES OF
PIPE UMNION

Capacity of Small Bench Jointer
Increased by Extension Tables

In order to handle long work easily on a
small bench-mounted jointer, I added two
extension tables to inecrease the length.
These consist of two hardwood boards of
the same width as the jointer, They are
bound on the sides by metal strips, which
extend at one end for serewing to the sides
of the jointer. Adjusting supports at the
outer ends of the extension tables are made
from the halves of 34-in. pipe unions and
two nipples of suitable length. This pro-
vides supports that permit fine adjustments
in raising or lowering the tables.

Jack Bellah, Monrovia, Calif.

Dirt Removed From Inside Tire
With Wallpaper Cleaner

WALLPAPER Removing dust
CLEANER and grit from in-
gide a tire before
inserting the tube
( iz a simple matter
[ if you use a piece

"f"rf // of wallpaper
2 cleaner. First,

bounce the tire

lightly on the floor

to loosen all particles of dirt and grit so
they will collect at the bottom of the tire.
Then press the cleaner against the inner
walls of the tire along the bottom, and the
particles of dirt will adhere to the cleaner,
leaving the tire ready for the tube.

John Enll, Youngstown, O.
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Useful Articles for the Home
Made of Scrap Wood

As pictured on the opposite page, useful
and attractive articles may be made of
serap wood from crates and boxes. White
pine, basswood, cucumber or wormeaten
chestnut boards, 3 in. thick, are especially
suitable for such things as waste baskets,
shelves and cigarette or handkerchief
boxes, as illustrated in the photos.

To make the waste basket, staves are cut
to the dimensions given in the diagram,
and holes are drilled for insertion of the
cord that holds them together. The staves
should be beveled slightly along the edges
so that they will fit without leaving gaps.
The bottom piece is beveled similarly to
permit the staves to slant outward, and is
attached to the staves with brads, as indi-
cated in the detail. Heavy hemp cord is
dipped in shellac and strung through the
holes, and the assembly is finished with a
coat of white shellac.

The shelf shown is made from cucumber
wood having a dark center grain and light-
er edges. The center diagram shows the
shelf construction. The brackets are at-
tached with serews and the finished assem-
bly is given a coat of white shellac. For the
cigarette box, worm-eaten chestnut is used.
The edges of the side pieces are beveled
and glued and the bottom is glued and
nailed. Hinges and clasps are formed from
scrap 22-ga. sheet copper or sheet metal,
lightly hammered and rubbed with fine
emery paper to give an antique appear-
ance. The hardware is fastened with 14-in.
round-head screws, and the box is finished
with a coat of white shellac. :

Dick Hutchinson, Ithaca, N, Y.

Belts of Various Lengths Cut
Out of Old Inner Tube

Endless belts
made by cutting
slices from an old
inner tube provide
good emergency
substitutes for
small round belts.
Such belts can be
made in various
lengths by cutting
across the inner
tube at an angle, the degree of the angle
determining the length of the resulting
belt. Use the old belt as a pattern for
length. Place it around the tube and, hold-
ing it at one point, move it at an opposite
point along the tube until it is taut. Then
cut the tube at this angle and the belt
should fit.

POPULAR MECHANICS
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Rubber Disks on Card-Table Legs
Keep Ants Out of Food

Picnic lunches spread on a card table can
be protected from ants by simply cutting
large disks or washers from an old inner
tube and slipping these over the table legs.
When in place, they form cone-shaped con-
tainers which are filled with a sufficient
quantity of insect powder to turn the ants
away.

Anchor Chain Helps Diver Climb
Into Boat From Water

_ RUBBER HOSE

When using a rowboat as a diving plat-
form, djiﬁcﬂfty in getting into the boat

from the water can be overcome by using
the anchor chain as a step. The step can
be made any height desired by using a
screw hook to fasten it as indicated. A
length of garden hose slipped over the
chain will provide a cushion for the feet.

12

Masks for Wall Plagues Molded
On Modeled Clay Base

By Jack and Janice Holmes

Molding paper-mask wall decorations,
such as those shown on the opposite page,
is a fascinating hobby that even children
can enjoy, as it iz easy to do and eosts
very little. Materials needed are potters’
modeling clay, a few wooden blocks, some
erinoline or sheeting, casein glue, shellac
and paper toweling or newspapers.

Fig. 1 shows various suggestions for
masks. Other styles can be made as de-
sired. First, wooden blocks are set on a
base to provide a form over which the clay
is pressed at least an inch thick to prevent
its cracking, Fig. 3. The blocks can be re-
moved easily when the clay has dried.
Next, features are molded with the fingers
or with any handy small tool such as a
skewer or awl, Fig. 2, after which the model
is left for about 24 hrs. When the clay is
dry, vegetable oil or grease is applied all
over, Fig. 4, and cloth is pressed into all the
contours, Fig. 5. Paper towels now are torn
into small pieces and dropped into a pan of
casein glue, Fig. 6, then are laid on the
cloth in three overlapping layers, Fig. 7, and
allowed to dry. The moisture in the glue
breaks down the fibers in the paper, leav-
ing a skin-smooth papier-mache mask. The
model is removed from the block form and
the clay is picked out with an ice pick or
other pointed tool, Fig. 8, without, of
course, piercing the paper, after which the
mask is coated with shellae, Fig. 9, and
ﬁajnted to suit. Gold or silver paint can

e applied, or green poster color in a wa-
ter-base gold paint will give a bronze fin-
ish. Other effects can %:e obtained with
either water colors or oil paints.

Making Shelves Without Brackets

The next time you want to install some
temporary shelves try the method shown,
This is especially handy on masonry walls
where it is difficult
to attach brackets,
To assemble the
shelves, first at-
tach a couple of
vertical pieces to
the wooden plate
at the top of the
wall. Then, nail
the shelves to
these and support
their outer edges
with heavy wire
as indicated. — A.
L. De Sadeleer,
Riverside, Ont.
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Support for Holding Long Work
Clamped in a Bench Vise

ol 26 =
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Fastened to one leg of a workbench, an
adjustable support will be helpful in hold-
ing the end of long work clamped in a
bench vise. A piece of flat iron is welded
to the end of a length of pipe to form the
support, which is attached to the bench
with pipe straps. One of these is drilled
and tapped for a setscrew that locks the
support at the required height.

Detachable Skillet Handles
For Use Over Campfire

Most skillet han-
dles are too short
for use over an
outdeor campfire,
but it is easy to
provide them with
extension handles.
Cast-iron skillets
having loop-type
handles are ideal
for this purpose.
You can provide
an extension by
flattening one end of a suitable length of
pipe to slip over the handle. A couple of
holes drilled through the flattened portion
of the pipe will enable you to lock it on

Articles of Interest to Servicemen

Whaether it's the fun and profit that you
get from craftwork in your spare-time,
or the ideas that may fit inte your
plans for o smoll postwar business,
just turn te Plastics, page 100; Boom-
erangs, 108; Scrop-Wood [tems, 111;
Filing, 130; Masks, 113; Candelobra,
107; Eleetric Clocks, 89; Fish-Raising,
118 and many shorter items in this issue o | .

the skillet with small bolts. For skillets
having flat handles you can attach a length
of broomstick with a couple of small bolts,
This is lighter and easier to carry than the
pipe, of course, which is important if you
are hiking, but you will have to watch to
avoid burning it.

Maxine Stevenson, Indianapolis, Ind.

Nonrattle Tool Pouch for Car
From Old Storm Rubber

If small tools
rattle around in
the tool compart-
ment of your car,
glip them into an
old storm rubber
and snap a rubber
band around it. A
band cut from an
old inner tube will
serve nicely. Be-
sides providing a
good pouch for storing the tools, the rubber
also acts as a tray to keep them together
when it is necessary to take them out of
the ear for use while on the road.

Repairing Chp on Fountain Pen

When the spring
clip on a pen or
pencil does not
hold securely, its
grip can be re-
stored by bending
down the end. To
do this, slip a knife
blade under the
clip as indicated to
raise the free end,
which then is bent down against the pen.
When the blade is removed the elip will
press firmly against the barrel of the pen.

Don C. Highee, Downey, Calif.

I When making hamburgers, use an ice-
cream scoop to measure out the ground
meat and afl sandwiches will contain the
same amount. The scoop is ideal for this
purpose as it cleans itself,

POPULAR MECHANICS



ELECTING the right primer for
any paint job depends upon the
kind of paint you intend to use and
the surface to be covered. As shown
in Fig. 1, on a smooth, indoor wood
or plaster surface, the primer acts as
a seal over the work surface, and combines
readily with the paint to form a uniform,
even finish coat. If, however, the surface
is made up of both hard, eompact areas and
rough, soft spots, such as are produced on
plaster board when cemented areas over
joints or countersunk nail heads are sand-
ed smooth, Fig. 2, the primer must equalize
the surface texture so that when painted
the hard areas will not show as slick spots
and the rough areas will not absorb the
paint and appear as dull blotches. Where
oil paint having a lustrous finish is used on
such a surface, it is best to apply two prim-
ers, one consisting of a cement-lime ingre-
dient to produce a toothy layer that will
equalize the surface, and another made up
of the proper base ingredients to unite
with the paint. Since primers are cheaper
than ﬂmﬁ paint, it is more economical to
use two primer coats than to try to cover
an imperfectly-prepared surface with sev-
eral coats of finish paint.

A primer used on dried-out composition
roofs should be some nonfibrous asphalt
liquid capable of resaturating the felt, after
w%ich a coat of heavy fibrous asphalt is
applied, Fig. 3. Under heavy-bodied out-
door paints, primers having greater bond-
ing strength than those applied on indoor
work should be used. To gain this addi-
tional bonding strength, a primer must be
able to penetrate the surface of wood or
other porous material, Fig. 4. Therefore, it
should contain penetrating and water-
proofing cil. A satisfactnr%r primer for met-
al surfaces must adhere firmly, be water-
g;nnf, and provide a suitable base for the

ish paint. Also, it must have full drying
time. Red lead and outdoor aluminum
paint are commonly used over metals. If
paint is applied before the primer has
dried, the unevaporated, volatile content,
sealed underneath by the nonporous met-
al, will be forced to penetrate the paint
layer over it, Fig. 5. The result is a break-
down of the entire paint surface and a
spoiled job.—J. Modroch, Danbury, Conn.
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Rubber-Hose Extension on Pipe
To Pump Sludge From Cistern
The annoyance of scooping sludge from

the bottom of a cistern when cleaning it

can be avoided by fitting a large piece of
radiator hose over the lower end of the

pump pipe. This
hose is left perma-
nently in place so
that it may be slid
down almost to
touch the bottom
of the cistern dur-
ing cleaning, or
raised to prevent
sucking up sedi-
ment when the
pump is in ordi-
Nary use.

Safe Way to Set Mousetraps

There is no danger of getting your finger
caught in a mousetrap or rattrap if you set
it by the method shown. Just bore a large
hole under the bait trigger so that you can
insert your finger from underneath. Set

; the trap in the
usual way except
that you push
your finger up
through the hole
to raise the trigger
instead of insert-
ing it where the
trap jaw can strike
it if the trigger
doesn't hold. — J.
E. Griffith, Albin,
Neb.
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Sign Writer Lays Out Lettering Quickly With This Guide

Laying out lettering to the desired angle
and width is easy if you use a guide like
the one shown. It is merely a strip of thin
wood of the same width as the lettering
and is screwed to a small cleat at the angle
desired. In use, the guide is placed on the
drawing board with the cleat against the
top edge as indicated. Then the lettering is
laid out by simply moving the guide along
as required and marking off spaces for the
letters. Any horizontal lines needed are
laid out with a T-square.

Opie Read, Jr., Chicago.

Mufiling Bells of Telephone

Instead of using paper inserted under
telephone bells to muffle themn when they
disturb someone in the house, slip an eras-
er of the type
shown over the
striker. This will
deaden the sound
when the phone
rings and will stay
in place. If space
between the bells
isinsufficient, pare
down the eraser.
—Louis Chirey,
Milwaukee, Wis.

Keeping Fish Fresh on Long Trip

On your next fishing trip try this method
of Eanking those you wish to bring home,
and they will arrive in good condition re-
gardness of whether the return trip takes
a few hours or two or three days. First,
clean and freeze the fish. If refrigerator
facilities are not
available, you can
do the job in a
large ice-cream
freezer. Then
wrap them imme-
diately, first in
waxed paper and
then in a towel
Place them in a
water-tight con-
tainer and pack
sawdust around
them., Put this
container inside a
larger one and pack cracked ice around it.
Replenish the ice as often as necessary to
keep it above the top of the smaller con-
tainer. When you arrive home, instead of
the usual soggy, discolored mess of fish
floating in melted ice water, you will have
firm, dry fish that are just as tasty as when
taken from the lake.

POPULAR MZICHANICS
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This Loose-Leaf Note Book Has Strong Cover

If a good loose-leaf note
book is not available, or if
you wish one strnnger
than the usual type hav-
ing light cardboard cov-
ers, take the metal strip
and rings from an old
book and then cut two
covers and a backing
piece from lg-in. tem-
chrEd hard-pressed

ard. After the rivets
that hold the ring strip
are removed, the strip is
fastened to the backing
piece with small bolts,
and the backing piece is
attached to the covers
with small hinges. How-
ever, if the book is to be
bound by gluing on eloth,
hinges will be unneces-
sary as the eloth will
serve as a hinge. If this is
done, apply an extra strip
of cloth over the back to

COVERS, W" X 9% X 11W"
TEMPERED HARD-
PRESSED BOARD

HIMNGES IF
MO COVER-
ING 15 2

L BACK,

1."n - O :(11‘&

METAL STRIP WITH
RINGS FROM
QLD BINDER

extend about an inch onto the covers be- cloth is used as a binding, it is brought
fore applying the binding, which should be  over the edges and extended about 1 in. on

put on with the book closed.

This will give  the inside of the covers, after which paper

you a double thickness of cloth for rein- is glued on the inside to overlap the cloth.
forcement where the covers hinge. Also, if Paul H. Dunakin, Jr., Wheaton, Ill.

Tongs and Drying Rack Aid in Painting Old Golf Balls

0ld golf balls ean be given a new appear- holding tongs shown. The tongs, together
ance with a coat of white paint. All the with the drying rack, make the job perfect-
common difficulties attendant on painting ly clean. The same setup is equally good
balls are eliminated by using the simple for spray application. Any kind of house-

hold gloss white enamel

will give a satisfactory
finish. Serub the balls in
warm soapy water with
an old toothbrush before
applying® the paint. The
tongs are made from
three wood strips assem-
bled as indicated in the
lower detail, the upper
tong arm being pivoted to
permit adjustment of the
nail points between which
the ball is gripped while
being painted.

ing rack, which holds the
balls while the paint

s 5
25"

i

dries, is made by driving
nails through a thin wood
strip to project in groups
of four, spaced so that the
projecting ends form
pockets or depressions in

which the balls set.
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By D. P. Rowe

‘_,R__TITHIN one year after extending and
deepening a gully on your meadow
land, flooding and stocking if, you can en-
joy all the thrills as well as the profits of
fishing. Moreoaver, if the pond is fertilized
and properly managed, fishing can be con-
tinuous year after year without the need
for restocking the pond. Each year such a
pond can yield from 200 to 400 lbs. of fish
per acre of water at lower cost than most
other food, whether field crop or livestock.
First of all, select a good location for your
pond. If yvou live in a soil conservation dis-
trict, your district conservation official will
help you locate a good site, Or county ag-
ricultural agents can tell vou what soil will
hold water, whether a dam can be built
without too much expense, and how to cut
spillways in the event natural spillways
are not available, An area where surface
runoff would Aow into a pond is an excel-
lent location. A watershed of about 15
acres, with an annual rainfall of from 40 to
50 in., will supply enough water to fill a
pond of one or two acres. In areas of less
rainfall, the watershed should be corre-
spondingly larger. You should make sure
that a program of erosion control is being
carried out on the watershed so that your
pond won't choke up with silt. When a
pond is built near a stream, water from the
stream can be diverted into the pond.
Usually gullied land showing soil erosion
ean be deepened and widened if necessary,
as in Fig. 4, to be converted into a pond that
is a good place to fish and a restful spot for
boating, swimming and other water sports.
Such a gully is shown in Fig. 1, and the
transformed pond in Fig. 2. Open, flat
swampland usually cannot be used as it

POPULAR MECHANICS



Over 6,000 artificial ponds, prop-
erly stocked and fertilized, net
the owners big dividends in food
supply and provide the thrills of
catching ‘em—right at home

cannot be dammed to produce sufficient
depth of water. Pond depth should be at
least 6 ft. if the water level remains con-
stant, and 8 ft, if it varies a foot or more.
In arid regions, a depth of from 8 to 10 ft.
is necessary. If a sufficient quantity of wa-
ter can be enclosed in the selected area by
a dam, the proposed water line should be
staked off with the aid of a surveyor’s level.
All trees, shrubs and bushes must be re-
moved from the area to be covered, for
they are not needed as an aid to spawning.

ermore, dead branches and leaves
may clog the spillway, and rotting of trees
and stumps may cause the dam to slump.
A strip 15 ft. or more back from the water's
edge also should be cleared of brush, trees
and other growths, Fig. 5, since these defi-
nitely are undesirable at the edge of man-
aged ponds.

Twao types of dams are shown in Fig. 9.
For building the one shown in the upper
detail, thin layers of loamy soil and stone,
well tamped down, are best. If you use
sandy soil, keep it on the downstream side
and use heavier soil for the upstream third
of the dam. Be sure to make the base wide
enough to allow for adequate slopes and
top width. For every 2 ft. of width at the
base, there should be not more than 1 ft.
of rise if firmly packing soils are used on
both the upstream and downstream faces.
With looser soils, there should be 3 ft. of
width to every foot of rise. Also, the dam
must be high enough above normal water
level so that water will not overtop the
dam and wash it out during sudden or
heavy rains. For dams up to 12 ft. high on
watersheds of not more than 50 acres, a
height of at least 2 ft. above water level is
recommended. As soon as the dam is com-

pleted, it can be seeded with Bermuda
JULY, 1945

grass, standard pasture grass or other
adapted vegetation to protect the fill from
erosion and wave action.

A good spillway, which is a passageway
cut into the reservoir or dam to allow sur-
plus water to escape, is equally as impor-
tant as a good dam. The spillway must be
wide enough to carry Aoodwater out of the
pond without endangering the dam, and
the water flowing through the spillway
should flow over a slope so as not to create
an overfall that would eventually cut a
channel around the dam. To avoid exces-
sive carrying away of the soil forming the
spillway floor, boulders or large stones can
be laid over it as a protection against the
water. If a natural spillway is not avail-
able you can provide one at either end of
the dam, as shown in Fig. 6. Digging such
a spillway usually provides a large quan-
tity of =oil close at hand that can be used to
construct the dam. Therefore, extra wide
spillways lower the cost of dam construc-
tion as well as increase safety. If a large
spillway cannot be built at one end, a small-
er one at each end will accommodate the
water that ordinarily would be carried off
by a large spillway.

A reliable device for maintaining normal
water level and keeping spillways in good
working order is an overflow pipe connect-
ed to a drain pipe as shown in Fig. 6. If the
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AND WASHED-IM MATERI
SPILLWAY INSTALLATION

upper end of the overflow pipe is from 4 to
6 in. below the level of the Hood spillway,
the normal flow, together with much of the
runoff water, will be carried through the
drain instead of over the spillway. There
are many different types of drain eutoffs,
two of which are shown in Fig. 7. These
are merely pipe tees embedded in concrete,
the overflow pipe being fitted into the up-
per opening. The drains are opened only
to empty the pond, as when too many of
one kind of fish accurmulate at the expense
of other kinds on which they prey for food.
The drain shown in the upper detail is
opened by lowering the gate by means of
the projecting board attached to it, as
shown by the dotted lines. Normally, the
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gate is kept shut against the drain pipe by
pressure of water. The drain in the lower
detail has a gate that slides between two
wooden cleats and is opened by raising
the handle which extends from the gate,
In constructing a drain of this type, allow-
ance must be made for the swelling of the
wood, so that it does not hind the gate
and prevent it from being pulled out. In
installing a drain pipe, be sure that it is
low enough to permit all water to flow
out, otherwise there will be undrained
pockets in which some fish will remain.
For the drain, Fig. 8, you can use ashes-
tos-cement pipe, as it wears well and costs
somewhat less than metal pipe of the
same diameter. Most economiecal, how-
ever, is a vitrified-clay sewer pipe that
lasts almost indefinitely and will serve the
purpose equally well if it is laid on a firm
foundation. For a pond of one or two
acres in size, 6 or 8-in. pipe is satisfactory.
To assure a firm foundation, the earth
should be tamped solidly under the joints,
which are united by cement mortar or
joint compound.
Before stocking your pond, it is best to
obtain the advice of the T, S, Fish and
Wildlife Service. You may consult, also,
your local soil conservation official or your
state game and fish department. Or you
may find it convenient to patronize a pri-
vate fish hatchery. Experts of the Soil Con-
servation Service, who have increased the
number of farm and ranch ponds to over
6,000 during the past few years, say that
yvou will get the best yields if yvou stock
your pond with only two kinds of fish—
large-mouth baszs and bluegills. As bass
are predators, eating most of the bluegills
as well as their own young, the correct pro-
portion for a l-acre pond is about 1,500
bluegills to 100 bass. That number of fish
should yield from 200 to 400 lbs. of food
yearly.

POPULAR MECHANICS



It must be remembered, however, that a
given area will accommodate only a cer-
tain number of fish. Consequently, if there
are too many fish, all are likely to be small.
Therefore, instead of adding more fish to
an already overstocked pond, it is good
practice to drain it and remove all the fish,
then restock the pond with the correct
kinds in the proper amounts,

To insure a plentiful supply of insects
upon which the smaller fish depend for
food, the pond should be fertilized as in
Fig. 3 to provide an abundance of the
plants upon which the insecfs feed. A good
fertilizer for a pond of about an acre in
size is made by mixing 16-percent super-
phosphate, 60 lbs., with sulfate of ammo-
nia, 40 lbs., ground limestone, 15 lbs., and
muriate of potash, 5 Ibs. Or you can use
6-8-4 commercial fertilizer, 100 lbs., and
nitrate of soda, 10 Ibs. The first application
may be made as soon as the water warms
up in the spring. Best results will be ob-
tained if the fertilizer is applied monthly
during the summer, or often enough to
color the water a greenish brown. Ponds

T

STONES

“-TAMP EARTH UNDER JOINTS
(8) DRAIN-PIPE JOINTS

of 4 or 5 acres can be broadcast from the
shore toward the center, but you'll need a
boat to fertilize larger ponds in which the
water is from 1 to 6 ft. deep. However, do
not apply fertilizer when the water is deep-
er than 6 ft. —

Additional information can be obtained
from pamphlets issued by the U. S. Seil
Conservation Service, Washington 25,
D, C., particularly Miscellaneous Publica-
tion No. 528 “Techniques of Fishpond
Management,” and Farmers' Bulletins No.
1879, “Ponds for Wildlife,” and 1859,
“Stockwater Developments: Wells, Springs
and Ponds.”

[ The appearance of panama hats that have
become darkened by age can be improved
by bleaching them with a solution made by
stirring oxalic acid, 1 teaspoonful, in water,
1 pt. The solution should be applied to the
hat with a brush, and then rinsed out thor-
oughly as soon as the hat hasbeen bleached.
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Mold for Casting Candles Made in an Empty Milk Carton

i

RUBBER

Candles appropriately shaped for birth-
days, holidays and other special oeccasions
can be cast from paraffin with little trouble.
First, carve a pattern of the candle from
paraffin or soap. Then place it in a milk

carton with one end cut out and pour in
plaster of paris so that it covers the pattern
to a depth of about an inch. After the plas-
ter has hardened, tear away the carton and
saw the cast in half straight through the
center. If there are undercuts on the pat-
tern, it may be necessary to saw the mold"
into four equal parts. Remove the remains
of the pattern—if necessary you can melt
it out—and coat the inside surfaces of the
mold with water glass mixed with an equal
amount of water. When this has hardened,
apply mineral oil to the surfaces to keep
the candle from sticking to the mold, As-
semble the meold with rubber bands or
other clamps, insert a heavy cord for a
wick and hold it centered with a paper
clamp or other means. Pour in the wax, let
it harden and then gently remove the mold.
Clip the wick to suitable length, square the
bottom of the candle, scrape off the wax
left at the joints and your first candle is
done. You ean make colored candles by
tinting the wax, or dabs of colored wax
may be brushed onto the finished candle.
G. B. Hayes, Jr.,, Mammoth Lakes, Calif.

CONTAINERS, Mo, 2-03826-3
matal fiber shell; |.D. varies fram
1.60" ta 6,92%, inside length from
3" 1o 437, 175,000 on hand

MAPLE BLOCKS, Mo. 4.00808-1-1
77,420 on hand

ASBESTOS FILTER DISKS
IN 31-GA, STEEL CANS
Me. 4-03%41-1
3'%" disks, having 15" center hale and three
1" holes, pocked 50 per can. Cans are tinned
or loequered. 110,000,000 disks on hand

Wha! Da @M Sm;g.ed ?

These are some of the il.rrplu.: war commedities now available.

Con you think of o practical use

for any or all of them=net an individual or isclated use, but o use that will dispose of large gquanti-
ties? Seme might have widesproad sales direct te the public, if odvertised for a specific purpose to
meot some general need, for instance as a clamp or halder in the home or workshop. Or an item
might serve as o part of some machine, lighting fixture, sign, artist’s easel, cart or ather manufoctured
preduet, Perhaps a slight change would be required te make it suitable, or only part of it might be
wied. Whatever your answer is, write the number and description of the item, state to what it can
ke applied, as, for example, toy, refrigerater, fence, marine engine, etc, and explain the exact pur-

pose you have in mind. Also mention or show any changes to make.
OFFICE OF SURPLUS PROPERTY, DEPARTMENT OF COMMERCE, WASHINGTON, D. C.

Address your suggestion to
(Potential

buyers of quontities of such commodities con obtain, by request on their firm letterhead, lists of

items avoilable.

Or they can visit their Regional Treosury Office, where samples can be inspected,

merchandising possibilities discussed and bids placed)
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JACK

| _@MM-
| SAW DEPTH

IN A simple floor-stand or cabinet-type
circular saw, raising and lowering the
blade for depth of cut is easily done by
means of a screw-type auto jack, as shown
in Fig. 1. The motor and saw mandrel are
mounted on a wooden base, Fig. 3. One
end of the base is hinged to the saw cabi-
net, and the other end, which extends at
the center in the form of a tongue, iz at-
tached to the jack. Fig. 2 shows how the
tongue fits a wide, U-shaped bracket,
which is welded to the upper end of the
jack screw. The bracket is slotted to take
a long bolt that runs through the tongue.
Slots in the bracket are necessary to allow
horizontal movement of the bolt as the




base is raised and lowered. Length of the
slots depends upon several factors, such as
the length of the base and the height to
which it is raised, and can be determined
by experiment in each installation.

The base of the jack is bolted firmly to a
cross member of the saw cabinet, and the
erank extends through the leg as shown in
Fig. 1, a short length of pipe, held hy a pipe
strap, being used as a ‘tlr)earmg desired,
a shelf can be attached at the nther end of
the stand or eabinet for mounting a jack-
shaft, grinder head or other equipment, so
that the motor can be used for other work
without being removed from the base. The
shelf can be hinged to close into the cab-
inet when not in use.

(1) crosscut Guine
RAIL AND-CHANNEL

Fences and crosscut guides can be made
in various ways. A smooth-acting crosscut
guide is shown in Fig. 4. Two lengths of
flat iron are bolted together with a narrow
spacer between them to form a channel
Then the assembly is screwed to the edge
of the saw table. Another strip, the same
thickness as the spacer, is serewed to the
inner edge of the guide arm so that it will
slide in the channel, as shown in the cireu-
lar detail. The crosscut guide itself iz at-
tached to the arm with a serew and a bolt.
The latter is inserted through a slightly
oversize hole to permit minor adjustments
for aceuracy in cutting, after which it is
tightened by means of a wingnut.

R. G. Davies, Grand Forks, N. D.

Production nf Bushings on Lathe Increased by Special Dog
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On a job of turning a number of brass
bushings on a mandrel, much of the time
lost in attaching and removing the lathe
dog was saved by using the quick-change
dog shown. With this dog, removing the
mandrel is just a matter of slipping it in or
out. Thus, by using two mandrels I was
able 1o inerease production from 26 bush-
ings to 56 per hour. The dog is made from
Li-in. flat stock and is slotted at the lower
end, the mandrel being ground flat at one
end to slip loosely into the slot. In mount-
ing the dog, be sure that the lathe center
comes exactly in the center of the slot.

Ernest Sawade, Brooklyn, N. Y.

@[The life of a sanding sleeve can be in-
creased by reversing it on the drum. Worn
and clogged abrasive grains take on new
life with this reversal of rotation.

POPULAR MECHANICS



Bevel Block Simplifies Drilling Pocket Holes

TOP
SCREW I

POCKET HOLE —

Screws fitted in pocket holes provide an
inexpensive and durable method of fasten-
ing table tops and similar work. The holes
are drilled easily with the use of a guide
fence, the working face of which is beveled
about 15 degrees. The fence is clamped to
the drill table in such a position as to cen-
ter the lower edge of the work directly

under the drill point, as shown in the cir-
cular detail. The drill-press depth stop is
used to obtain the proper depth. After the
setup has been made, as many holes as de-
sired can be drilled quickly and accuratel
without any tendency of the bit to lead al{
After drilling the pockets, a smaller bit is
used for the screw pilot holes.

Chart Shows Groceries to Buy for Two or More Servings

[l o] vecemate| stbings cﬂ::i&}u, IEE;EEE-;

Rl

T N\5E | 14 1b. | BOBK | 2umee
% 1b. |romerew] 11b.
11b. % b,
34-11b, 1% 1b.

One grocer with many customers who
were unfamiliar with the portions of meat
and vegetables to purchase for two, three
or four servings made up a chart as a guide,
like the one shown. This saved time for
the grocer and his clerks as any customer
could glance at the chart and determine im-
mediately, without asking the grocer, the
amount of provisions she should purchase
for her particular needs,

N. Campbell, Boston, Mass.

Helps for Mimeograph Operators
If you use yvour mimeograph machine
only occasionally and the ink becomes oily
or dry, you can get good prints without
applying a new pad. First, run a thin knife
blade under the pad around the entire
drum to lift the pad from the perforated
surface, thus freeing the clogged holes and
presenting new surfaces of the pad over
them. Then scrape the entire top surface
of the pad with the edge of a dull knife or
piece of stiff cardboard. This will raise
the nap on the pad to assure a better flow
of ink through it, and blacker prints will
result —Keith M. Merrick, Sibley, Ia.
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Rods Hold Seat Covers in Place

QILCLOTH

<
ROD WEIGHTS ™

Seat covers, used by auto mechanics to
prevent soiling upholstery when working
in a car, have a tendency to slip out of place
if not secured, especially if they are made
of oileloth or other smooth material. To
keep them in place, hems can be sewed at
top and bottom edges and through the cen-
ter to take heavy rod weights, as shown.
For this purpose solid metal eurtain rods
are excellent.

Repairing Worn Expansive Bit
If your expan-
sive bit has be-
come worn so that
the movable blade
tends to ereep out
of adjustment
when it is ifi use,
apply a little fine
valve-grinding
compound as indi-
cated. Usually,
this will take care
of the trouble un-
less the bit is bad-
ly worn or the clamping part sprung so that
it does not grip the blade when tightened.

FINE
VALVE-GRIMDING
COMPOUND

Simple Tester for Short Circuits

Here iz an easy way to locate short cir-
cuits without repeatedly burning out fuses,
and at the same time have plenty of illu-
mination where you are working. When a
short circuit develops, first unscrew the
burned out fuse and insert an ordinary
light bulb of the proper voltage in place
of the fuse. If there are two burned out
fuses in the same circuit, replace the other
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fuse with a new one. As soon as the short-
circuited load is applied, the lamp in
the fuse box will glow at full brilliance,
enabling the repairman to work on the
damaged equipment. An extension cord or
other work light can be used in place of
the lamp bulb if desired. When the shorted
equipment is removed from the circuit, the
lamp will go out completely, or at least par-
tially, depending on the load still connected
with the circuit—Capt. R. J. McMahan,
Signal Corps, U. 8. Army.

Tailstock Chuck Holds Center
For Taper-Turning in Lathe

I have a four-jaw independent chuck for
the tailstock of my lathe and use it to hold
an adjustable center when I have any taper
turning to do. A block of steel containing
a hardened setscrew serves as the center,
which is adjusted horizontally by means of
two of the chuck jaws, the other two jaws
holding the block centered vertically. Set-

. ting up for a taper-
turning job is just
a matter of placing
work between the
headstock center
and this one and
then moving the
latter to one side
enough to produce
the desired taper.
—C. H. Moore,
Gladewater, Tex.

Electrical Fixture Suspended
On Chain While Wiring It

On a construction job where many heavy
ceilihg fixtures were to be hung, one work-
man used a chain to hold each fixture while
connecting the wires. The chain has a hook
at each end, one to
slip into the con-
nector link at the
ceiling box and
the other to slip
into one of the
links of the fixture
chain. With this
arrangement, it is
a simple matter to
connect the fix-
ture because it
does not have to
be supported by
the wires. — A,
Angen, Quaker
Hill, Conn.

{[If you have trouble reading the serial
numbers on tires, rub them with chalk,
which will make them stand out plainly.
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Wood Frame Substitutes for Clamps in Gluing

|7 #“

You can clamp together glued hoards
of any length or width without the use
of regular woodworkers' serew clamps.
All you need is some serap wood of

suitable length and thickness from which
to improvise a frame, as shown in the de-
tail, The frame can be serewed to an old
table top or work bench—even to the floor
or a wall, if the resulting screw holes are
not objectionable. First measure the width
of the work to be elamped. Add about 2 in.
to the width, and screw two lengths of 2 by
4-in. stock or other wood this distance
apart on the table, bench or other working
surface. Of course, the pieces should run
across the planks of the bench or table top
so that these are not forced apart under
pressure. Then screw crosspieces over the

frame near the ends. Slide the work into

the frame, insert a wedge at each end and
set smaller wedges under the crosspieces
over each glued joint to prevent the work
from buckling. It is advisable also to lay
paper between the work and the wedges
to prevent the latter from adhering to the
work when the glue dries. When all
wedges are in position, tap each slightly
with a hammer, as shown in the illustra-
tion, to force the joints together tightly,
and leave the work until the glue is dry.
Norbert Engels, South Bend, Ind.

Jog Stick Prevents Small Grain From Packing in Bin Spout

JULY, 1945

To keep grain from packing in a spout
from an overhead bin, one farmer uses a
jog stick, which is operated by a crank as
shown, The stick is drilled at one end to
receive the crank, then inserted into the
spout, which also is drilled to take the
crank. After this, a length of wire to form
the crank is pushed through the spout and
stick and then is pulled down to bend the
wire as indicated by the dotted lines.
Forming a crank on the end projecting
from the spout completes the job.

Uses for Socket-Screw Wrenches

Don't discard your old socket-screw
wrenches because of rounded corners.
They will make excellent cold chisels.
Heat them to a bright red and hammer to
rough shape, then grind to exact shape.
Heat to a cherry red, then dip in oil, draw
to color and quench in clear water.

Wm. Bundschuh, St. Louis, Mo.
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Reels of Wire on Push Truck
Are Easily Moved About

Electricians on one building project used
a push truck to move the reels of electrical
wire wherever needed on the job. The
truck was fitted with a rack of angle iron
similar to the one shown, the upper rails of
the rack being notched to take rod axles
on which the reels could be rotated when
unwinding wire. Nuts on the ends of the
rods kept them from slipping out of place.

Multiple Socket-Screw Wrench

To save much of
the time lost in
picking up the
wrong size of
socket-screw
wrench, or in
looking for the
right size, I made
up a multiple
wrench of the ?ﬂl:l.‘l‘
slizes most com-
monly used. The L-shaped end of each
wrench was cut off and the straight part
inserted into a metal block as shown, where
it was held by a socket-head setscrew.
With this wrench you are sure to have the
desired size at hand,

M. De Hern, Detroit, Mich.

Drill Metal With Wood-Bit Brace

In an emergency, holes can be drilled
through metal by using an ordinary brace
and drill bits having shanks to fit it. Of
course, it would be difficult to do this with
a brace in the usual way because of inabil-
ity to rotate the drill at a high enough
speed but by using several sizes of drills
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- alternately the job can be done easily. For

instance, to drill a ¥-in. hole start with a
14-in, drill and sink it a fraction of an inch.
Then, change to a #g-in. drill and enlarge
the hole. Follow this with a %4-in. drill
Then, again use the }a-in. size and proceed
alternately with the different sizes of drills
until the hole is fimished. .

P. F. McNamee, Chrisman, I1L

Use Flashlight to Check Fuses

To test electrical
fuses and other
work requiring a
continuity check
you can use a
flashlight, prefer-
ably one having a
plastic case as it
makes insulating
the contact points
unnecessary. All
you have to do is
place a couple of FLAGHRR
small bolts in the flashlight case as indicat-
ed and wire them to the switch, one lead
going to one side of the switch and the
other to the opposite side. This “shorts”
out the switech when a fuse or other object
is placed across the bolt heads, and the
flashlight bulb will glow if the fuse is not
burned out. This alteration does not inter-
fere with regular use of the flashlight, but
care must be taken not to lay it down so
that a metal object touches both of the
bolt heads.

Howard Chattillion, New York City.

Guide for Setting Lathe Tool

Setting a lathe
tool exactly as re-
guired in respect
to the work is no
problem, even for
an inexperienced
operator, if a
gauge like the one
shown is used. It
is made from flat
iron and a small
projection is
formed on one
edge at the upper end. The gauge is made
so that when it is in place on the tool post,
the underside of the projection is exactly
in line with the center line of the lathe. In
this way, the tool is easily adjusted to the
centerline of the work by using the gauge
as a guide,

Nathan Bogoch, Winnipeg, Man.; Can.

[ A light rubbing each week with wax pa-
per, such as that used for wrapping bread,
will keep tables of power tools bright.
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\ ITH a jig like that shown in Fig. 1,

repairmen will be able to rewind
rotors or make other adjustments quickly,
as the jig permits the position of the work
to be changed easily. One end of the motor
shaft is laid on a notch in the end of one
arm, while the other end of the shaft is
inserted in a hole, where it is locked by a
seteserew, The arms are adjustable for
work of different lengths. For rewinding
jobs, a rack for spools of wire is handy,
Fig. 2. 'This consists of two brackets
through which a length of red is run to
hald spools of wire most commonly used.
The skein-winding jig, Fig. 3, is fitted with
a length of Yi-in. rod, which is threaded so
that a heavy pointer, swinging free, will
advance as the rod is rotated. A disecard-
ed rule serewed to the bench under the
pointer indicates the number of revolu-
tions of the rod, each inch of the
pointer’s travel being egqual to 20
turns of the erank. The rod is fit-
ted with a coupling at each end so
that it can be turned about when
the pointer reaches
the end of its travel.
—George Holman,
Marissa, I1L

- pm o WING MUT
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ITKE many other hand tools, in the

- use of which the worker's grip,
stroke and pressure must he varied
to suit the job, the proper use of the
hand file requires the development
of manual skill. There are three wayvs
of using a file—straight filing, draw-
filing and lathe filing. Straight filing
includes perhaps the widest applica-
tion of hand files; in general, it is an
operation consisting simply of push-
ing the file in a lengthwise stroke
across the work at right angles to it
or slightly diagonally as may be re-
guired. Since hand files are designed
primarily to cut only on the forward
stroke it is important that the file be
lifted or “carried” on the back stroke
so that it does not touch the work,
in order to prevent unnecessary dull-
ing of the teeth. Figs. 2, 3 and 5 show
examples of straight-filing opera-
tions. In drawfiling the file is gripped
at each end and is both pushed and
drawn over the work. The strokes
usually are made parallel with the
length of the work, and the file is
held at right angles to it as shown in
Fig. 21. Drawfiling thus differs from
straight filing since both the forward
and back strokes are cutting or
“work" strokes. Lathe filing is com-
monly done, as indicated in Fig. 9, by
stroking the file lightly over the sur-
face of work being rotated in a lathe.

Among the first things anyone
should know about hand files are:
the method used to measure files, the
sectional shapes of files commonly
used and the basic “cuts" of files, the
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e APES OF HAND Flles
(a) SHA

latter term referring in general to the
coarseness and arrangement of the teeth.
Fig. 1 shows the accepted method of meas-
uring a file from tip to tang, a 10-in. file
measuring 10 in. within these limits, and
an 8-in. file 8 in. and =0 on. Sectional shapes
of common files are given in Fig. 4. These
cross-sectioned shapes are in no way in-
dicative of file size, but show only the types
or styles, such as flat, round, half-round,
square, triangular, ete. As you can see
from Fig. 4, there are three general classi-
fications—eircular, quadrangular, and tri-
angular. There also are other irregular
forms which are sometimes classified as
“miscellaneous.” Fig. 6 shows how the
Yeut” of eommon files is designated basi-
cally, the terms single cut, double eut,
rasp cut, curved tooth, and so on referring
to the kind of teeth. The reldtive coarse-
ness of the teeth from extreme ecoparse
to very fine is designated by the terms
rough, coarse, bastard, second cut, smooth
and dead smooth.

In general, the single-cut file is used
most commonly under relatively light pres-
sure for surface-finishing operations and
for edging sharp tools. The double-cut file
is designed for faster removal of metal and
the use of heavier pressures where ex-
treme accuracy and smooth finish are not
essential. The rasp-cut file, or rasp, is used
prineipally on wood but also can be used
effectively on lead, solder, animal hoofs,
certain plasties, aluminum, ete., where
fast removal of material is the prime re-
quirement. When working on aluminum
and steel sheets and particularly in auto
body and fender work, hand filers use
the curved-tooth file, which can be ob-

JULY, 1945

SINGLE DOUBLE
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tained in a rigid as well as a flexible form.

As files have a great number of sharp
cutting edges which can be dulled easily
by contact with metals of equal hardness,
it alwayvs must be remembered that files
should not be thrown together loosely in a
toolbox or drawer either by themselves
only or with other tools. One of the best
ways to keep various sizes of files together,
safe from damage and always ready for
use, is to make a simple rack of the kind
shown in Figs. T and 8. This can be made
from a piece of 3 by 2-in. wood, cut to
whatever length required to hold the num-
ber of files in regular use, Holes large
enough to receive the tangs are drilled in
the wood, and notches narrower than the
diameter of the holes are eut in from the
edge. All files should be fitted with indi-
vidual handles, preferably having rounded
ends. These are made especially for the
purpose by various file manufacturers and
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can be obtained at nominal cost.
A file rack should be attached to
the wall above yvour bench, not to
a panel atlached to the bench, as
heavy hammering will cause the
files to fall out.

The cutting action of a single-
cut file on metal is very similar to
that of a cabinet scraper on hard-
wood, except that the cut of the
file tooth is more on the shear,
Fig. 10 shows the direction of
stroke and Fig, 11 the chip-remov-
ing action of file teeth. Each tooth
removes metal in the form of fine
chips as it passes over the work on
the forward stroke. The ecoarse-
ness range of the common file is
related to the cutting action in that
the size of the teeth varies with
the size of the file, as will be noted
from Figs. 12 and 13. The longer
files generally are made propor-
tionally larger in sectional size. It
should be kept in mind that it is a
commonly accepted practice to se-
lect and use files that are more or
less proportional to the size and

13) COARSEMESS RANGE OF MACHIMIST'S FLAT BASTARD FILE
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nature of the work. For
example, the type of work
shown in Fig. 14 would
erdinarily eall for the use
of a medium large dou-
ble-cut machinist's file,
since even though the
measurement reqguired to
bring the work to finish
gize might be small, the
amount of material to be
removed would still be
considerable owing to the
sectional size of the work.

Details A and B of Fig.
15 will serve in the illus-
tration of two important peints in hand-
filing procedure. Assuming, for example,
that the requirement is to bevel the edges
of work as indicated in detail B, if the
work is 6 in. or more in length, the bevels
are more easily cut by drawfiling along the
edges, but if the stock is nearly square the
file strokes must be made at right angles
to the edge. Experienced hand filers usu-
ally do this and similar jobs by first hev-
eling the edge farthest away. If you start
beveling on the near edge, the file is likely
to chatter and clog, and moreover, you are
apt to damage the teeth,

When doing both straight filing and
drawfiling, the work generally is held in a
vise, Here the height of the work is im-
portant. Ordinarily, for average light work,
the jaws of a vise should be just above

elbow height, although when doing heavier
work often it is more convenient to have
the work positioned a little lower. Figs. 17
and 18 picture in a general way the right
and wrong methods of holding a file in
straight-filing operations. It takes some
diligent practice to acquire the knack of
“earrying” or “stroking” the file to produce
a true, flat surface. If the file is gripped as
shown in Fig. 17, and the stroke is made
under heavy pressure, the action of the
file will be similar to that indicated in the
two details of Fig. 15 and the result will be
more or less of a convex surface instead of
a perfectly level surface as desired. The
trick is to carry the file forward in as
straight a line as possible and to apply just
sufficient pressure, equalized with both
hands, to keep the file cutting, Of course,

@ RIGHT




HAND
POSITIONS

DRAWFILING

this applies to the longitudinal stroke only.
On some materials it’s necessary to change
the course of the file slightly to prevent
grooving. Sometimes the job calls for flat
surfaces to be filed on adjacent sides of a
right-angle section as is shown in Fig. 16.
In doing this job the filer uses a file made
with one blank, or “safe” edge. This fea-
ture of the file enables the operator to
work into a corner without grooving or
marring the adjacent surface,

Figs. 19 to 26 inclusive show various
hand positions of skilled operators when
doing jobs ranging from precision filing on
small parts to the heavier work on large
machine parts. As the job becomes specific
the selection of files becomes equally so.
For example, the experienced mechanic
does not use an ordinary hand file for such
rgugh wurkl as “S?cagging" castings. For
this particular work it is necessary to use
a special foundry file, which is made with
extra heavy teeth shaped to withstand the
shock of being driven against the hard pro-
jections and sharp edges encountered in
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this kind of work. For filing on angles,
~ curves, holes and slots found in fine-

instrument assembly, jewelry making

and repair, modelmaking and die sink-
ing, the skilled mechanic keeps at hand a
suitable assortment of the variety of
shapes, sizes and cuts of the small precision
files known generally as Swiss pattern files.
In Figs. 19 and 23, you see these tiny pre-
cision files in use by skilled operators. Ob-
jects difficult to hold in a vise because of
shape or the danger of breakage are usu-
ally held by or in one hand as shown in
Figs. 20 and 25. Or use can be made of a
filing block, which is simply a piece of hard,
cloge-grained wood having a number of
grooves of varying size cut in one or more
of its sides. Filing blocks are used chiefly
for holding small rods, pins, ete. To pre-
vent marring work held in a vise, a pair of
soft-metal pads often are put between the
vise jaws and the work. Fig. 22 and the
detaii below it show how the bevel is
started in a manner to ease the strain on
the file teeth.

The great increase in the use of new met-
als and metal alloys has made necessary
the designing of new files for special pur-

oses. Figs. 27 to 31 inclusive show a num-

r of these. The curved-tooth file shown
in Figs. 27 and 28 is used universally by
manufacturers and auto-body repair shops,
and by those who work on sheet steel and
aluminum and other softer metals. The
files are provided with a tang for use of
the conventional handle, or plain with a
hole at each end for attachment to a holder
of the type shown in the right-hand detail
of Fig. 28. The flexible files of this special
type fit a number of curved holders. They
also come in fine and smooth cuts and in
flat, square, half-round and other conven-
tional styles. Figs. 29, 30 and 31 show com-
parisons between regular and special files.
The lathe file, aluminum file and brass file,
shown at the left in Figs. 29, 30 and 31, are
compared with the mill file and the ordi-
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nary flat file detailed on
the right-hand side. In
addition to the forms
shown, there are many
others. For example, one
particular file is furnished
especially for producing
a smooth finish on soft
metals or their alloys, plastics, hard rubber
and wood. It is similar to the ordinary mill
file except that it is made in coarse single
cut with a long-angle shear tooth. Anoth-
er, especially made for smooth filing lead,
is furnished with coarse teeth cut nearly
square across at right angles to the length,
thus resulting in a series of straight
“blades” which shear away the soft metal
very rapidly. Fig. 32 shows the common
wood rasp in use. Another file also is made
for working in wood. It is similar to the
machinist's flat bastard file except that the
teeth are ﬁ'llnll""\-"-']'lﬁf COarser.




Wherever files are used a file
FILES FOR SPECIAL PURPOSES cleaner, or “card,” should be kept
handy for cleaning the files during
and after use. Sometimes, on cer-
tain materials, even the right file
for the purpose will show a per-
gistent tendency to clog or “slug”
with collections of chips, If clean-
ing thoroughly with the file card
fails to correct the trouble, very
often simply dusting the file and
work with chalk will prove to be
a good remedy. Alwawvs be sure
that both the work and file are
clean, free of oil or grease. Oil on
either the file or the work will
cause clogging, especially when
using the fine-toothed files. Files
rust easily if exposed to undue
moisture conditions and any file
used to clean up soldered joints on
which acid flux was used will
be ruined quickly by rust as some
of the flux will get on the file.
Files thus exposed or those which are
stored for a time can be protected with a
coating of light machine oil, but the oil
should be removed before the file is used.
Carbon tetrachloride is a good solvent to
use for the removal of oil and is not injuri-
ous to the file. Solutions of caustic acid

: also are used for the remowval of grease
and oil from metal surfaces, but care must
be taken to remove all traces of acid from
the files.

/ Photos and information by courtesy of the follow-

ing: Michalson File Co., Henry Disstan & Sons,
| Inc., American Swiss File ond Tool Co., ond E C
¥ |

Atkins and Ca.
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*Grips” Increase Uses of Sheet—Metal Screws

Joining sheets of metal
and fastening covers,
grilles and hoods in place
can be done inexpensive- )
ly and quickly by means :
of self-tapping sheet-met-
al screws. If the metal is
thin, just punch under-
size holes and drive in the
screws, To use them to
full advantage, however,
sometimes it may be nec-
essary to anchor them
with grips instead of in
the metal itself. The grips
serve as nuts, and their
use permits fairly thick
sheet metal to be joined
by lightweight screws.
The grips may be single,
flat pieces, or where pos-
sible, they may be folded
to straddle the work. The
screw hole in a single grip
is made undersize, but folded grips are
drilled undersize on one side and oversize
on the other. The holes in the work also
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may be drilled oversize to allow the screws
to be shifted slightly to relieve any sagging
or buckling that might occur,

Ventilating Shaft Helps Prevent Corn Spoiling in Crib

If weather conditions have prevented
corn from completely ripening and dryving
in the field, and it has to be cribbed in a
“soft” condition, here is an inexpensive
way of ventilating the erib to aid in drying
the corn, and thus help prevent spoilage.
Before putting in the eorn, build a shaft
of wire mesh in the center of the crib as

indicated. If the crib is large, more than
one may be required. Place posts about a
foot apart and arrange them to form a tri-
angular shape, Nail the lower ends to the
crib floor and nail cleats across the upper
ends to keep them spaced. In some cases,
it may be necessary to attach the upper
end of the assembly to the roof, or brace it
from a wall, although the corn will tend to
keep it in place. Cover the posts with wire
mesh, such as chicken or hog wire.
Donald Schimpf, New Washington, O

Cutter Used on Brass Lubricated
With Condensed Milk

In our shop we discovered quite by acci-
dent that condensed milk was ideal for lu-
bricating cutters used on brass. Annoyed
by the screeching sound of a cutter one
employee, while eating his lunch, walked
over and let a thin stream of condensed
milk run from a can onto the cutter. Im-
mediately the noise stopped. After some
experimenting, it was found that the work
was as smooth as any cutting edge could
make it. Now that we are using the milk
as a lubricant, our brass-cutting and
threading work are greatly improved. Cost
of the milk is less than that of other lubri-
cants and it is more easily salvaged.

Joseph H. Bair, Camp Hill, Pa.
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'"Large Truck Tires Moved Easily
On Simple Two-Wheeled Dolly

o

A firm handling truck and bus tires uses
this dolly to move the heavy tires about as
required. The framework is of 34-in. pipe
bent to a V-shape. Ball-bearing casters are
inserted in the ends of the frame, and a
piece of angle iron is bolted across the top
and bottom to retain the tires. A handle,
also of 34-in. pipe, is bolted to the pipe and
angle iron at the upper end. As the casters
act independently, turns can be made as

sharply as necessary.
John Krill, Youngstown, O.

“Miter Box” to Bevel Belt Ends
Accurately for Splicing

It's a simple
matter to bevel
the ends of a.flat
belt for splicing if
vou use a box like
the one shown and
do the work on a
sander. The box is
made from three
strips of wood and
one end is beveled
to the same taper
as that desired on the belt. In use, place
the belt in the box, keep it in place with
the fingers and hold it lightly against the
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sander, using the beveled end of the box
as a guide, After beveling one end of the
belt, be sure to turn it over and bevel the
other end on the opposite side so that the
beveled surfaces will fit together correctly
at the joint,

Threads on Old Pieces of Pipe

Cleaned With Simple Tool

Having a num-
ber of pieces of
l1-in, pipe on
some of which the
threaded ends
were damaged, - =
and being unable ;
to purchase a 1-in.
pipe die, I made e -
this simple tool to msggvm
do the job. It con-
sists of a 1 by 3%-in. disk of steel, which is
bored out in the center and threaded to
size, after which slot A is eut to provide
chip clearance, and slot B is made to take
a threading bit ground to shape from tool
steel. The bit is held in place by a retain-
ing screw C on each side of the tool, and
depth adjustment is obtained by a Y-in.
setscrew tapped in from the rim of the disk.

H. D. Chapman, Mt. Rainier, Md.

15" SETSCREW

Magnet Removes Metal Shavings
From Close Places in Lathe

Removing metal shavings from a lathe in
places that you cannot reach with a brush
is & simple job if you use a magnet. Wrap
a length of iron
wire around one
leg of the magnet,
letting one end of
the wire extend an
inch or two as in-
dicated. The wire
will be magnet-
ized and can be in-
serted into the re-
stricted places to
pull out the shav-

ings, — Edward
_ L Skora, Gary, Ind.

Glass Cutter Serves as Stylus

A dull glass cutter that is no longer serv-
iceable for its regular use provides a good
ruling stylus for making lines on a mimeo-
graph stencil. It is better than a ball-point
stylus because the little wheel turns and
will never tear the stencil. A small cog
wheel from an old elock ean be substituted
for the plain wheel to make a stylus for
drawing dotted lines.

Rev. Ben A. Bohn, Olney, I1L
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Support Helps Remove Hayrack Smglehanded

Removing a rack from
a hay wagon singlehand-
ed is an easy job if you 3

use a support similar to
this one. It consists of
two arm assemblies so
spaced that they just
clear the wheel hubs

ﬂ b

ARMS

when a wagon is backed T

between them. Each as- v =
sembly is made up of one =
arm and three posts, the
arm being pivoted to the =
center post, which is 2 or =

3 in. longer than the end
posts so that the arm can
be rocked slightly., The
arms engage the rear
cross members of the rack and lift it slight-
ly. Continued backing slides the rack onto
the arms to a point where it almost bal-
ances. Then the driver shifts his weight
to balance the rack and lift it free of the

SUIDE OVER ARM

bolsters, after which the wagon is driven
from under it. To load the rack, the wagon
is backed under it, the front end pushed
down, and the wagon driven out to pull
the rack off the arms.

Injector Type of Ventilator Keeps Dust Out of Fan Motor

Motors of ventilating fans used in res-
taurant kitchens will not become so im-
pregnated with grease and smoke as to
require frequent attention if they are in-
stalled as indicated. In this way, the motors

KITCHEN 7.
_ CEILING

do not come in contact with greasy smoke
or fumes, and the blast of air in the upper
half of the ventilating pipe acts on the same
principle as an injector, sucking the fumes
and smoke from the hood above the stove.

Fred W. Wood, Long Beach, Calif.
Flexible Beam Compass Coils

Into Pocket Container

BINDING SPRING

Instead of carry-
POST 'WIRE

ing a heavy beam
compass, one con-
tractor made one
of spring wire that
he could coil into a
small tin box and
carry in his pock-
et. The compass
consists of an elec-
trical binding post
having a thumb-
serew at the top
and one at the
gide., An eye iz formed on one end of the
wire to take a nail, which serves as a cen-
ter when scribing a circle. The other end
of the wire is run through the binding post
where it is held at the desired radius by
the top thumbscrew, the other screw being

used to lock a scriber in place.

@[ Taps for threading plastic can be made
by roughly grinding two flutes on opposite
sides of an ordinary bolt or machine screw
of the required size,
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Weighted Driver for Fence Posts

Has Pointers for Leveling
£ "
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Driving steel fence posts in a true verti-
.cal position is not a difficult job if you use
a driver like the one shown. It consists of
a frame of 3j-in. pipe welded to a piece of
pipe large enough to slip over the upper
end of the posts with a loose fit. A weight
inside the larger pipe at the upper end
helps provide the driving foree. Loosely
pivoted %mnters on two sides of the large
pipe enable you to start the post in a ver-

tical position.
John L. Bumbalelk, Whitewater, Wis.

Safety Pulleys on Line Shafts
Protect Your Flat Belts

If the space “G"
between pulleys
on a line shaft is
less than 1.5 times
the width of the
widest adjacent
belt, a safety pul-
ley should be used
between them as
indicated. If this is
not done and the
belt runs off one of the pulleys it may
catch between them and be broken or
ruined. It may even pull the shafting, pul-
leys and hangers down onto the heads of
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workers below. The diameter of the safety
pulley should be not less than the diameter
of the smaller pulley, or more than that of
the larger one. Also, when a belt runs off
a pulley located adjacent to a hanger pro-
vision should be made to prevent catching
the belt between the pulley and hanger.
Usually, this can be done by attaching a
hook or guard to the hanger in such a way
that the belt will drop onto the hook or
guard—W. F. Schaphorst, Newark, N. J.

Opening Chain-Stitched Sacks

Farmers and others who buy feeds and
farm materials in sacks often remove the
stitches so that the cloth from which the
sacks are made can be used for other pur-
poses. To open such stilches easily, re-
member to place the sack at right angles to
you with the single stitching at your left.
Then begin raveling the end nearest youw.

Knotting Ends of Mop Strands
Increases Its Life

Mops used on rough floors or around
tables, desks and machines will last much
longer if a knot is tied at the end of each
strand before use.
This prevents the
strands from be-
ing frayed and
torn against splin-
ters or legs of ta-
bles and machines,
and also makes
the mop easier to
use because you
don't have to pick
up frayed pieces
that have been
torn away.

TIE EMD
OF EACH
ESIMGLE STRAMD

Fingerholes Make Taps and Dies
Easy to Remove From Case

If you experience trouble in removing
taps and dies from the case because it is
difficult to grip them, especially when your
fingers are greasy,
drill holes on op-
puslte sides of the

openings fnr '
ea{:h dlje

stock so they reak:
into the openings
as indicated in the
drawing. These
will enable you to
insert your ers
and get a good
grip on the die or
tap.—M. Paschke,
Ardock, N. D.
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TWO-WAY RADIO IN TAXICABS

WHEN the taxi driver can keep in constant
touch with the dispatcher’s office, “dead”
cruising is cut to a minimum. Tried out ex-
perimentally in Cleveland, two-way FM radio
in the 118-megacycle spectrum proved so suc-
cessful that it may be a postwar economic
necessity for many ecab companies. Each cab
would thus operate on comparatively constant
pay loads and give the public far greater
service than before.

Through a radio remote control station lo-
cated in the cab dispatcher’s office, outgoing
orders and incoming messages to and from
the eab drivers were transmitted and received
with sufficient power to cover the entire
Cleveland area. Fifteen watts for both the
mobile and fixed transmitters gives static free
reception.

The sketch shows the dispatcher at the
“mike"” of the remote control unit that oper-
ates the central transmitter-receiver located
on one of the upper floors of the building.
Photo A shows the mobile transmitter-receiv-
er installation in the rear compartment of the
taxicab, also the converter that was necessary
in making the experiment. The Motorola
transmitter-receiver system employed was
originally built to operate in the 30 to 40-meg-
acycle band and converters were required to
change the frequency to the new ultra-high
118.65-megacyele spot in the mobile band.
“Talk-listen” operated, the cab driver presses
the switch on the handset to talk and releases
it to listen, as illustrated in photo B. The dis-
patcher directs him to pick up a passen-er at
a nearby address; photo C is self explanatory:
the young lady was immediately on her way.

Sl i
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By Arthur I. Rattray

ERHAPS you have a small boy or girl
in your home who would like to play
records and listen in on radio programs
with a phono-radio combination of their
very own. Units of this type will no doubt
be plentiful after the war, but that does not
solve the immediate problem. Facing this
situation, the writer found the answer by
combining an old a.c.-d.c. midget radio with
a small record player unit that was housed
in a table-type cabinet provided with a lift
lid. These units, together with the legs and
braces from a discarded radio console cabi-
net, resulted in the combination phono-
radio unit illustrated in photos A and E,
Necessary changes in any midget radio
are shown in the partial schematic dia-
grams Figs. 1-A and 1-B. Connecting the
pickup arm directly to the output tube
plate does not permit full volume, which is
an asset rather than a liability; however,
the volume is sufficient on both radio and
records. The extra parts reguired to change
the receiver are few and are commonly
found in the average radio experimenter’s
junk box. One 500,000-ohm audio taper
potentiometer (Ri-A) is used to replace
the small fixed grid load resistor (Ri); a
double-pole double-throw switch, plus
some shielded wire, is also required. The
output tube may be either 25L6-GT, 35L6-
GT, 50L6-GT or similar type. The dotted
lines in Fig. 1-B represent shielded leads
that keep hum to a minimum. Carefully
solder and ground all of these shields to
the chassis base as indicated,
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FOR A CHILD'S ROOM ~——=

As the eabinet of the record player was
too shallow to include the radio chassis it
was made deeper by adding several inches
to its underside, as will be noted in photos
B, C and D. Complete construction details
are given in Figs. 2, 2-A, 3 and 4. The old
console legs and braces were cut down and
dowel holes drilled, then pinned and re-
glued. Figs. 2 and 4 show how short lengths
cut from a wooden rolling pin were used
to provide the rounded front corners of the
extended section. The legs were doweled
and glued into these corner posts. Ply-
wood panels complete the added section,
which then is joined to the record player
section by means of 15 by 3j-in. wood strips
as detailed in Fig. 2-A. Carefully sand all
outside surface joints and apply three
coats of white enamel. Decals of nursery
subjects help to give the unit a “store
bought” appearance.

The midget set chassis is mounted by
means of angle brackets screwed to the
plywood extension panel at rear. The
speaker was removed from the chassis and
the leads lengthened so that it eould be
mounted on a hard-pressed wood baffle in
the bottom of the cabinet facing the floor,
as shown in photo F. The radio controls
are extended with Y4-in. rods and standard
couplings provided with setscrews as illus-
trated in photo B. Ivory plastic dial and
control knobs are used. The d.p.d.t. switch
is mounted on the cabinet at rear, and the
phono-motor switch is on the right side, as
shown in photo A; a.c. line cords can he
separate or interconnected. Small holes
are cut in the speaker baffle for ventilation.

JULY, 1945
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STAMDARD UNIT
USED FOR PLAYRACK,
AND ERaSING
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TH.IE tiny portable wire record-
er for emergency and “spot”
recording is the result of extensive
experimenting by physicist Mar-
vin Camras at the Armour Re-
search Foundation. His larger
standard meodels include record-
ing, playback and erasing features
already demonstrated to the public.
The experimental pocket model
records only and does not play
back the recorded sound. Small
enough to be carried in a woman's
handbag, photo A, the dimensions
are 7% by 4 by 134 in.: the weight
is approximately 3 pounds. Inte-
rior view, photo B, shows the as-
sembly and small lapel-type mi-
crophone. Operated by means of
a tiny d.c. motor powered by re-
chargeable “flashlight” cells, it
will record from 66 minutes up to
214 hours depending upon the
thickness of the wire used. The
wire spools then can be trans-
ferred to the standard unit, photo
C, and played back immediately.
Wire recorders operate without
a stylus or other mechanical de-
vice. A wire, almost as fine as hu-
man hair, passes from one spool to
the other through a magnetic re-
cording head; the input of the mi-
crophone is converted electron-
ically into a magnetic field through
which the wire passes, as indicat-
ed in Figs. 1 and 2. In Fig. 2 the
wire passes through a small slot
cut along the side of a laminated
core. The magnetic flux traverses
the wire longitudinally at this gap.
Should a knot ocecur in the wire
the inclined portion of the head
at A lifts the wire out of the slot
momentarily without materially
interfering with the recording.

COIL = E. |

STEEL TAPE Of WIRE ~,

ﬁ-—mmm
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PG, V—EARLY FORM OF RECORDING MAGHET
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FiG. 2-IMPROVED RECORDIMG HEAD
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These Lathes are "TWINS” in the Store...

but the advanced engineering of the DELTA LATHE
means greater satisfaction in your homecraft shop

Plans for Boat
That's Fun to Build
... Fun to Use!

Complete plons for bullding o
lightweight, sterdy, 11145 -foal
wtility boat-—flor ure with oars
or outhoard moloer. Fell-asize pak-
terns for most members of baal,
ﬂmpit‘ Mtp?n-uﬁcﬂ:r:hn& =
struclions. A warthwhile project
thai :}rﬁi'ldu-k ¥ou with hours of
pleasure in building —ond gives
you a real Feeling of occom-
plishment when finisthed. Boat
can. safely carry 3
peaple. Get your sel

of boal plans now,

so that you can start
bullding 1een. Mail

a dsller bill ar
money order to us
todoy.

POSTRALD

*Trade Mark Reg. 1. 5. Pat. O,
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“Hidden values' in Delta Homecraft
Power Tools assure you of trouble=-
free performance

The guaslity of your power tools has a
lot to do with determining whether you
miss out on some of the happinéss your
woodworking hobby can offer — or
whether vou enjoy all of it.

Delta Homecraft Power Tools have
a re:'lufu.‘t:ie'ln for qm.:.':'r;. Yet, Jr0hd can't
always see Delia quality with vour eyes.
Because it doesn’t make Delea tools look
much different from other makes of
power tools,

Bur quality 55 there — in i
type construction fearures tl
lot o your contentment . .« . |'.|,-Ir you
obtain accuracy with ease...a
you enjoy economy, dependab

In selecting awy power tool
or otherwise—it pays to choose Delrd,
o get built-in values Like these:

Lubricated-for-life Ball Bearings

You don't have to worey abour oiling
these bearings. And they are double-
sealed against harmiul dust, o assure
yvou of longer bearing life,

Pre-loaded Bearings
This is the resulr of an extra manufac-
uring operation thar reduces the "p]a:,.-"
in the bearings, to help you enjoy long-
time operating efficiency and accuracy.

Precision-bored Bearing Seats

These bearing searts help keep all parts

lined up properly, so that you have
greater assurance of producing Aaished
pieces exactly according to dimensions.

Precision-ground Shaofts

These are shafts buile to ron withoue
any ""wobbling" which might throw off
YOUr MEASUICMEnTs.

Dynamically-balanced Pulleys

These pulleys — which transmit the
power from yOur moLor (0 your power
ool — are balanced to help eliminate
annoying, damaging vibratuon.

If you arc a woodworking hobbyist
—0f are anxiously awaiting the day
when yoo ¢an become one—plan now
[l :nj-u_'l.'il:'.;: the ['.!:riu;!:' of OWnInE Dielia
Homecratc Power Tools, the famouos
tools with the quality fearures thar help
ou get the most out of your exciting

obby.

Right now, save for your happiness
— and earn the right to enjoy it — by
buying and holding YWar Bonds.

THE DELTA MANUFACTURING CO.
680G E. Yienna Ave., Milwoukes 1, Wis.

The line of Delta i !

Hemacraft Power ¢
Toals includes b -
Delrg Secrall Saw,

Delta Bond Sow, E
Delte Circular H"__"‘“"HK_EE
Eow, Delia Lothe, e i-4-= o

Delia Drill Press, H : f
Delte Jointer, D_I"lle__.gra t
Delic Grinder, ¥

Delta Shoper. Power Tools
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THE KNIFE THAT DOES EVERY

QUICKER - EASIER - BETTER

Paper, rubber, wood, plastics
v« « all the same to X-acto

¥You never had a knife that fits so neatly
to your hand, gives you such perfect cut-
ting control. You never had a knife so
sharp and sure, that cuts paper dolls, or
heavy wood gas-motor models with
equal ease. With 3 different handle styles,
and B blade shapes, X-acto gives
you what every persnickety craftsman
needs—a knife that's always sharp, always
ready, always suited to the moment's
need. No other knife at any price has all

these plus advantages. Get yourself
an X-acto—it's the knife of your life!

A TWIST, A TWIEL, THATS ERL] Any X-acto
blade fits snugly, fArmly into any
X-acto handle. To reblade, just twist
the handle, pull out the blade, insert
a new one, twist handle back, and
there you are!

CUTTING JOB

FOR WORK OR PLAY...
in Shep, School or Hobby Den

Favorite for models

Ships? Tanks?
Planes? Traina?
X-acto cuta saaily
with or across the
grain, round difficalt

curves and corners.

For artists” sake
Every art and pho-
tographer's studio
nesds X-acto. For
drawing, patching, re-
touching, ecutting
mats or frames.

Fine business!
Industry finds many
uses for N-acto, a.g.
For drafting; trim-
ming dummies; fin-
ishing moulded iub-
ber parts; erasers.

X-ACTO TOOLS, T0O

X-acto Planer, single-bavsl bisde . . §1.00
X-acto Bander, 3 grade sendpapsr . 50
X-acto Hand Drill & Pia Visa . . . .75
X-acto Hobbyeraltar's Saw (notabown ) L25
mhﬂnﬁlﬁinpﬂ.mﬂlpnﬁdl. 1.00

WONDERFUL GIFT!

“It's a treasure chest! It's & Julul™ wrote
Mr. FL. of Stamford, Conn., on receiv-
ing his X-acte Knife Chest. 3 X-acto
Enives, with an assortment of 12 X-acto
Blades, in a handy wooden box, 53.50.
Deluxe All-Metal Hnife Chest, §5.

HERE'S “HOW TO"
Send for these helpfal booklets. Ouly 10¢ cach.

How to Bulld Scale
Model Planss; Boat
Wihittler's Handbenl;
Twelve Technica—
The Knife as n Dirmw.
ing Inatrument; Com-
mercial Artises’
Handbook. Full of
Id s

X.acto Crescent Products Co., Tne.
44 Fourth Ave., New York 16, N. Y.

8 blade thapas
removable, interchongeable

Ho. 28

3 Bulldog-grip
handls wyles

At Befter hardware,

x-acto

lﬂﬂﬂ, amd ]'Iﬂ‘ -lllﬂl =gt il moi avsilable write dirsct to
Kk acto Crescent Products Ca, Inc., 440 Fourth Avenoe, Wew ¥York 6, . ¥.
Me. I X-acio fof fine delicate cutting 50¢ &&, With 5 sxtra blades §1.00
Mo, 3 X.acto lnr medism work $0¢ ea. With 5 sxtra hlldu
Mo. 62 X-achs Doubls set with 10 extra Blades .
INo. 82 X-scto Fitted wooden knife chest . .
Mo. B8 X-scto Dw Luze chest with exirn bh.rl.m X

KNIVES
&TOOLS

sssé
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>SPARK PLUGS

STOP STALLING...GET A"PLUG-CHECK"

Of course, other things besides spark plugs
can cauvse hard starting. But the way to make
sure faulty spark plugs aren’t making your
car hard l:n ?mrt is to u;k your i;‘rieru:lh_.nr Auto- U .
Lite Spark Plug Dealer for a “"Plug-Chek.” As
much as 12% may be added to gas mileage Radlo Show
when faulty plugs are corrected, according to e
tests conducted by the American Automobile -
Association. HELEN FORREST « GORDON JENKINS'
See your Auto-Lite Spark Plug Dealer today ORCHESTRA .
and, when new plugs are needed, ask for i e
ignition engineerzd Auto-Lite Spark Plugs. Every Tuesday Night=NBC

Feoturing men and women on
THE ELECTRIC AUTO-LITE COMPANY . e """‘"i"" franh
TOLEDO, 1 =  Merchondiing Division H OHIO ! ch -

BUY WAR BONDS
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BURGESS BATTERIES

THE COMPLETE LINE FOR EVERY PURFOSE

FLASHUGHTS « RADIO « HEARIMG AID
INDUSTRIAL

IGHITION = TELEFHOME =
BURGESS BATTERY COMPANY « FREEFORT, ILLINOIS
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Qil for the Tanks in China

(Continued from poge 37)

The coupling is composed of a malleable
iron housing in two parts held together by
two bolts, which mechanically engage the
adjacent grooved pipe ends in a positive
lock. A single continuous hollow-molded
sealing gasket is so installed that internal
pressure or vacuum serves only to increase
the tightness of the seal. Bombs may drop
and shells explode almost on top of the
pipe, the concussion lifting the sections
high into the air, but the couplings hold.
Ordinarily pipe is distributed from trucks
if road conditions permit. In the jungle or
other rugged terrain, such as in Burma, pipe
was carried hy hand for great distances.

To force the oil through the pipe, pump-
ing stations are installed along the line.
Earlier Army installations used the recip-
rocating pumps employed on commercial
pipe lines, but they proved heavy and com-
bersome in the jungle and mountain coun-
try, so the Army started using centrifugal
Eumps. A two-stage centrifugal unit now

eing used is equipped with sand traps to
hold back any impurities and is designed
for a working pressure of 700 pounds per
square inch. A built-in increaser gear and
complete manifolding allow the two stages
of the pump to be operdted either in series
or parallel. When operating in series, the
pump has a capacity of 200 barrels per hour
at 200 pounds pressure.

On downhill stretches of the lines, dia-
phragm-actuated regulators are used to re-
duce pressure in the line due to gravity.
They are in a sense safety valves,

Normally a maintenance and repair crew
ig based at each pumping station. Security
patrols are maintained along the line at all
times to prevent sabotage, to search for
small leaks and to report other mishaps to
the line. These patrols are equipped with
field telephones for eommunication with
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Champion spark plugs for model gas engines give the
same dependable performance as regular Champions,
Sillment sealed. Sillimanite insulator. Alloy needlepoint
electrodes for easy starting. One piece conswuction.

CHAMPION

SPARK PLUG COMPANY + TOLEDO L, OHIO
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CHAMPION

SPARK PLUGS INSURE

DEPENDABLE ELECTRICAL

enerey oty 577

Far back in the tail of the mighty
Boeing B-29 is an Andover Auxiliary
Power Unit equipped with Champion
Spark Plugs, for generating electrical
energy for the more than 140 electric
motors which perform a great multi-
plicity of vital functions in this ship.
On a combar mission this is what the
power from this engine does: It starts
the main engines . . . changes the pro-
peller pitch . . . raises and lowers the
giant dual wheels and landing gear
.« . opens and closes bomb bay doors
« . . operates the flaps and brakes which
slip out of the airfoil . . . runs the bomb
sights . . . releases the bombs . . . turns
the gun turrets . . . computes the gun-
ner’s sighting . . . fires the guns ... and
detects ground units . . . plus providing
light and heat for the crews .. . and
power for radio and intercom phones,
Dependable Champion Spark Plugs
here, as in hundreds of other vital war-
L rime assignments, are adding new pres-

. tige to their reputation for better
performance and greater dependabil-
ity, in every engine. Champion Spark
Plug Company, Toledo 1, Ohio.

LI

S ormararion e e Hangee Alrcraly Eapioe Dhsiion of it

TS SAVE
GASOLIME

; —~HEEF SPARK
i Engine aed Ainslsse Corpbretion FLUGS CLEANW
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< HARLEY-DAVIDSONS

Took a Beating

L1 REPT,
NG

.;/ Harley-Dawidson’s in the ,z"":" ’Q :
& thick of it? Read this o\
from FPfc. Glenn 5., re-
covering from wounds
received in France:

"Was a dispatch rider
for the Signal Corps,
and at the time I ol
was shot, I was on "
one of your Harley- S
Davidson 45's. I rode
for ten months and that
motoreyele really took a o
beating and still kept run- -
ning. Thers wera 135 in our
company and every man was
issued a Harley-Davidson 45.
We gave them a lot of abuse
but they =till ran in tip-top con-
dition. Every one of our boys says
hig first purchase after the war is
going to be a new Harley-Davidson.”

That's a swell tip, Pic. Glenn 5., to
every {ellow who's looking forward
to the fun and thrills of motoreyeling
in the happier peace days to come!

DAVIDSON

MOTORCYCLES

HARLEY-DAVIDSON MOTOR CO.
Department P, Milwoukee 1, Wisconsin

Please send at once free copy of 24-pags

“Enthusiast’’ Magazine, filled with motor-
cycle action pictures and thrilling stories,

Hame.

City.. B i
--------- -------
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the pump station, which ean quickly close
down a line if necessary and prevent loss
of oil or gasoline,

The worst part of the Ledo pipe line will
come when it is taken over the high moun-
tains into China. But Army engineers are
determined that the vital Auid shall get to
China to enable the Chinese and their Al-
lies to defeat the foe as quickly as possible.

Digging the Mushrooms of War
(Continued from page 47)

starting walking to the rear, for such mines
sometimes explode when lifted out. Again,
they may have concealed trip wires which
pull on a fuse attached to a second mine
under the top one.

Carefully removing the earth around the
mine a handful at a time, the sergeant ex-
posed the greater part of the saucer-shaped
top. Gingerly he started digging under the
mine, using only two fingers. Slowly, he
felt under the mine for trip wires leading
to the still buried fuse. Beads of sweat
rolled down his face. His hands seemed
clumsy, responded slowly—but he had to
control them, for a false move meant death.

The mine slid sideways a little, exposing
the fuse. Pulling out his flashlight for the
first time, and screening the light with his
hand, the sergeant looked for the little pin-
hole on the brass case of the fuse. The en-
emy’s last act was to remove the pin. Tak-
ing a small nail out of his pocket, the ser-
geant inserted it into the pinhole, making
the fuse safe, and unserewed it from the
mine. Although filled with high explosives,
the mine is harmless without the fuse. But
the engineer was not finished yet. A con-
cealed wire might set off another mine
alongside him.

A fraction of an inch at a time, the mine
was brought up and deposited, intact, on
its little mound of earth. With a sigh of
relief, the men resumed their work.

So far, no “dummy” mines had been
found. The Germans sometimes sowed
dummy fields where the buried “mine” was
not an explosive at all, but pieces of shrap-
nel or other metal. These register on the
mine detector the same as a live mine and
must be excavated as carefully until defi-
nitely proved to be serap. Sometimes the
enemy would scatter real mines at random
through the dummy field.

It was dawn when the engineers reached
the last two mines. Just as the last “safe”
mine was pulled out, a distant rumbling
mingled with a welcome cool breeze.

Half an hour later, the tanks could be
seen on the crest of the road. Unknown to

(Continued to page 152)
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The original hand tool and today's finest for pre-
cision work on any metal, alloy, plastic, wood, horn,
bone, glass, ete. Fits your hand comfortably, per-
fectly balanced, weighs only 12 ounces—it's the
“non-fatiguing” tool. And Handee’s usefulness is

as extensive as the number of quick |

and easy-to-change accessories you
own . . .choose from more than 300
in the Chicago line. Operates on AC
or DC current at 25,000 r.p.m. With

7 accessories, postpaid....... $18.50
Wirite for fréd new G4-page catalod
CHICAGO WHEEL & MFG. Gﬂ‘.

1101 W. Monrae Sk Dopt. PV Chicage ¥, NI,

FBE;- MOST COMPLETE

RADIO PARTS

CATALOG

EVERYTHING in RADIO
ELECTRONICS for Training,
Maintenance or Repair

Parallel Resistance & Scries
Capacitance Calculator
Hao, X-37-960. Postpaid, 2%c

RADIO’S FINEST BOOK VALUES

Specially prepared to aid radio maining in schools
and industry, Full of valuable dara. Send for all six!

R-F Rossnance and
Coil Winding Calculatar
Mg. 37-855. Postpald, 26c

Radio Formulas and Dala Book No. 37-752. . 10c
Dictionary of Radia Terms Mo, 37.751. . 10¢
Radio Circuit Handbook Mo, 37-753. 10

Rodia Builders’ Handbeok Mae, 37-750. . 10c
Simplified Rodio Servicing Mo, 37-T55. 10
Rodio Data Hondbook Me, 37-754, . 25¢

All 5ix Books Mo, 37-799..75¢

ALLIED RADIO CORP.

833 W. Jackson; Depk, 5-6-5; Chicago T

ALLIED RADIO
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This is No. 46
Plain Finish
Alse in Anfique finish.
Dozens of other models

Other LHS Pipes:
510 — LHS
Sterncrest Ultrafine
$7.50 — LHS
Sterncrest 14K
$3.50 — LHS
Certified Purex

Suppliea limited
—you may have
tir soaif for somae
models, bur ir's
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EVER LOOK A FILE 'r?ﬂ >
“IN THE TEETH"?

Tm.n. was when a file was simply a “many-
toothed implement for abrading the surface
or edges of metals and other materials." To-
day, with Nicholson setting the pace, files are
highly specialized. Research and experiment
have produced literally thousands of kinds,
cuts and sizes—each designed for some par-
ticular type of material and operation.
Oddly enough, it is in their minuter details
—the teeth—that files have one of their most
important distinctions. Look at the teeth of
different files through a microscope or magni-
fying glass. Height, thickness, spacing, angle,
type of edge, relative depth of overcut and
upcut—all make for incalculable combinations
and characteristics. For instance, in Nicholson
patented serrated-tooth construction, used on
certain files, the teeth themselves have “little
teeth”—to provide successive cutting edges.
“Know your files" is important in the train-
ing of a Arst-class mechanic. The Nicholson
bmk, “File Filosophy," will prove helpful
.48 interesting illustrated pages. Free.

NICHOLSON FILE CO., 22 Acom Sirest, Providence 1, R. L
{In Conada, Pert Hope, Oni.)

NICHOI.SON
FILES o “3*
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the engineers, the reconnaissance officer,
sure that his men would come through,
had sent a message that the mine field
would be breached by sunrise. It was!

The tanks reached the road block,
veered off the road and headed for the nar-
row channel cut through the field.

A command ear slowed down as it passed
the detachment eommander and his men
watching the tanks. A figure next to the
driver half-rose and waved. He smiled and
above the roar of the tanks you could bare-
ly hear, * Good work!"

The tank eommander’s car jumped the
ditch and followed the tanks through the
tape-marked gap, They were on their way.
The engineers had done their job.

Talking Over Waves

(Continved from poge 77)

Another difficulty is the echo. At certain
points in the line the electric waves may
be reflected back, just as light from a mir-
ror, and you will hear yourself as you
speak, and again a fraction of a second later
as the reflection returns. Now, the speed of
current through a wire is not the same as
that of radio waves (186,000 miles a sec-
ond), but wvaries from 175,000 to 10,000
miles per second, depending on the kind of
circuit it goes through. This still may seem
fast enough, but it isn’t; if you are talking
to someone 2,500 miles away and the cur-
rent is reflected back from that point, tha
reflection may take half a second. This will
cause a bad echo and makes talking almost
impossible at times; to eliminate it an echo
suppressor is used. This is a sort of one-
way valve; as soon as you speak over a
long distance circuit the echo suppressor
opens and lets your conversation through,
and at the same time blocks all current
coming the other way. When you stop
speaking it releases, and waits for either
party to take the line again. The same de-
vice is employed on the transatlantic tele-
phone circuit.

The newest carrier equipment uses a
coaxial cable. This is a copper wire run-
ning through the center of a flexible copper
tube and supported by thin disks of fiber or
hard rubber spaced slightly less than an
inch apart. Two of these units are em-
ployed, one for each direction of transmis-
sion, and they are wound together and en-
closed in a lead sheath. The shielding elim-
inates erosstalle trouble and the eables can
bear a tremendously wide band of frequen-
cies, Television programs with a band
width of nearly 3,000,000 cycles have been
carried. After the war this will be raised

{Continuved to page 154)
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The “'nervous’” system and the
circulation system of a Diesel
power plant depend on tubing,
with suitable fittings and
valves.

Without the tubing installa-
tion, the enginecan't run. And
that’s true of many other im-
portant kinds of machines.

Designing and building tub-
ing installations, and making
their valves and fictings, has
been a Parker job for more than
twenty years, We call it Fluid
Power Engineering.

Parker is ready to supply you

with hundreds of types of

valves and ficcings—all pre-
cision-built to precise specifi-
cations. Or with completely
fabricated tubing jobs, ready
to instrall.

JULY, 1945

And our Fluid Power Engi-
neers arc ready to work with
you on plans and designs, with
plenty of knowledge and broad
experience to draw from.

Parker-Engineered tubing
systems provide you wich
strcamlined flow, to conserve
power and lessen pressure drop
—with compactness and ncat-
ness—with ecase of access for
service and maintenance—and
with complete protection

against leakage, even under
conditions of high pressure,
vibration and abuse.

This complete service, orany
part of it, is yours to com-
mand, for improving present
products or in planning for the
fucure.

For more information, or for
the service of a Parker Fluid
Power Engincer, write to The
Parker Appliance Co., 17325
Euclid Ave., Cleveland 12, O,

PARKER
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DUST INVITES

~ Ordinary dust
raised in sweep-
. ing carries

T~  myriads of germs

which can remain -
virulent for weeks and
even months. That is
one reason why thou-
sands of factories,
shops, stores, and
schools are adoptling
"Dustless" sweeping.
Daily sweeping with a
Dustless brush and
Arbitrin sweeping fluid
reduces bacteria in
the air as much as
97%. You ought to Know
all about this better
method of sweeping.
Write for complete
facts today.

& Dusstless u“} Im
WHawvivwdll DOES MORE FOR LESS

Brushes

Miwaunee Dusriess

BRUSH COMPANY

528 N.22nd Street + Milwaukee 3, Wisconsin
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to 7,000,000 cycles, with repeaters at 314-
mile intervals, You can get away from

“high-frequency crosstalk, but any one who

can tell the engineers how to get away
from attenuation can name his own price.
Newer type television probably will use a
1.000-mile screen instead of the present 525
and then the television channel on coaxial
cable will have to carry even a wider
queney band, plus about 480 long distance
circuits; ves, that's one wire pair,

There isn't much coaxial cable yet. The
first line was installed between New York
and Philadelphia and later extended to
Washington. If the cable-laying program
goes as scheduled, by the end of the vear
there will he coaxial routes from New York
to Charlotte, Atlanta to Fort Worth, Terre
Hszute to St. Louis, Macon to Jacksonville
and Stevens Point to Minneapolis. In time
the network will reach from Boston to At-
lanta and across the southern route to Los
Angelez and San Francisco., Another main
line will stretch from the eastern seaboard
through Chi to St. Louis and New Or-
leans. As well as creating a great many
high gquality long distance telephone chan-
ne%s, coaxial cable will make possible the
first national television network.

Land of Mystery
(Continved from poge 53)

and erosion have wrecked the burro trail
that led to the mine and none of the later
gold seekers has been able to find just
where the Spaniards obtained their gold.

Another story concerns a “lost” mission
that the early padres built. Later on the
buildings were abandoned during an In-
dian uprizing and the padres fled for their
lives. The approximate location of the old
mission is known but its sun-dried adobe
brick walls have erumbled and disappeared
in the brush. Too, the springs from which
the mission drew its water appear to have
dried up, and the few expeditions that have
explored for it have been unable to carry
enough water for a thorough search. In-
terest in the old mission will continue until
it is found, for the story goes that before
the padres fled they placed the mission
treasure in a coffin and buried it in their
graveyard. It's supposed to be there still

The Manila galleons that engaged in
transpacific trade several centuries ago
coasted past the shores of the peninsula.
Some were wrecked on Lower California
and others were seized by pirates who came
from around the Horn. Some of the spoils
were taken ashore and buried, A few hand-
fuls of early Spanish coins have been found

(Continued to poge 156)
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Lockheed P-38 Lightnings — powered by Allison engines and
originally designed as fighter planes —are now being used also as
one-man bombets against the Japs, * When the two bombs —
one ton under each wing—are released, the Lightnings continue
in combat as fighters—a dual attainment
made possible by the engines’
extremely light weight, less than
one pound per horsepower,®
which gives the plane superlative
lifting power as well as speed.
% This extreme light weight
—long the dream of engineers
the world over—is a
product of Allison
precision and skill in
handling metals — a
precision and skill which will
b ~ mark any product ever bearing
Fah, the Allison name.

i L i i
L R
gt L O R S

POWERED BY ALLISON
P-38— Lightning

P.30— Airacobra

P-go— W arbawk
A-38 and P-5 14— Musteag
P-63=FKingeobra

*Actnal weight of Alliron engine &

Fh 5, per hp. Allison was first engine
ﬂffmlﬁdnmﬂr. MHI.

LIQUID=COOLED AIRCRAFT ENGINES

Agore

DIVISION OF
Indianapalis, Indiona

CENERAL
MOTORS
Every Sunday Afiernoon —

GeNERAL MoTors SyMmpHoNyY .0F THE AtR— NBC Network
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In the sleekly streamlined structure of a modern
plane, tongh muts are plentiful. Blocked, hidden,
fox-holed in sharply restricted spaces, they defy or-
dinary wrenches to "reach in and do a job™,

Along aviations’ assembly lines and in main-
tenance shops, watch the Smap-ons go te work!
Slim, flexible, dexterous, Snap-on "combinations"
by-pass obstructions, slip into tight and tricky
places, grip hidden nuts securely, turn them swiftly,
solidly and safely.

Because they handle every nut turning job faster,
easier and better, Snap-on wrenches have won the
same outstanding preference in the aviadon field
that they long have held throughout the automo-
tive industry. Everywhere they are “the choice of
better mechanics”, Write today for the 1945
Snap-on catalog,

SNAP-ON TOOLS CORPORATION

8052-G 2Bth AVENUE KENOSHA, WISCONSIN
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on island beaches off the coast but no large
treasures are known to have been found.

Still another story is related by two
American prospectors who explored a cave
on the Gulf side of the peninsula a number
of yvears ago. A portion of the cave was
walled up with adobe bricks. Breaking
through, the prospectors discovered two
clay pots full of pieces of eight as well as
two large heaps of gold dust and nuggets.
The men pocketed a small amount of the
gold, intending to return with a vehicle to
remove the rest of it. But on their way to
the coast they were warned by hostile In-
dians that strangers weren't wanted and
that they should never return. Presumahly
the gold is still in the cave.

Millions of tourists have visited Tijuana
and Agua Caliente on the border but few
traveled south of these resorts, The rest of
the peninsula is still a land of mystery.

Wood and Glue Form New Team

(Continued from page 31)

field between the two electrodes. This
“radio welding” is widely used. Wood is
not affected by the treatment and retains
maost of its original moisture content, and
the time required for setting the glue is
drastically reduced.

Paralleling its development of new glue
materials, I. F. Laucks, Ine, has been
working on other substances that impart
desirable characteristics to wood strue-
tures. One new wood preservative doubles
or triples the life of wooden fence posts
after a 24-hour soaking in an open barrel.
A new water-repellent sealer prevents
wood from expanding or contracting in di-
mensions wiﬂ: the coming and going of
moisture. Window frames and sash treat-
ed with this sealer don’t stick in winter.

It is estimated that the use of wood and
glue in new applications released more
than five million tons of metal for military
uses in 1944 alone,

Qur Wallop on Wings

(Continued frem page 14)

But perhaps the most devastating new
development in aerial armament has been
the employment of rockets in air-to-ground
operations, and today P-40 Warhawks, P-47
Thunderbolts, P-38 Lightnings, P-39 Aira-
cobras and P-51 Mustangs bristle with 4.5-
inch rockets, each having the explosive ef-
feet of a 105-mm. howitzer. After three
vears of painstaking research at the Cali-
fornia Institute of Technology, the missiles

(Continued to poge 158)
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Ham you ever seel a “a\tlmg uhhy-"urSE?

Neither have we—
but if we did see one, we
might pay handsomely for it,

because weare looking forunusual
ideas and designs in toys. In fact,

has been set up to reward amateur or pro-
fessional inventors and designers lberally
for brand new—different toys.

There’s big money in Toy Designing if you
act NOW, as this activity and its fund termi-
nate November 30, 1945.

Write Noma, Dept. 456,
Sor full information,

Noma Electric Corporation
55 Wast 13th Straat New York 11, New York

SHERRILL

Avrarion ryee Magmde: WRECTOR"

AUTO COMPASS

Check your brakes! Use Frare Hydraulic Brake
Fluid! Blends perfectly with other first-quality

fluids. Operates at 50° F. below zero or 180° F. above. HELPS SAVE "HES, GAS and TIME!
"Keep your cor fit to the finish!"
. Accurate. Durable. Helps save motor-
ing time, money . . . irritation, too!
Easily installed on dash or windshield.
No tools required. Simple to operate.
Modeled from Sherrill’s instruments
HYDRAULIC now used by Armed forces-Attractive,
BRAKE FLUID stream-lined plastic-construction.

Will give years of precision service.
(by the Makers of WAXIDE) See your dealer. Supply is limited.

FOR CAR BEAUTY
AND CARE USE,,,

Flare

Sold at Hardware, Drug,
Depi., Chain Siores -lld sr

ESTABLISHED 1930
Service Siations.

tHe BELL compPany, INC.

4711-15 NO. WOLCOTT = CHICAGO 21, ILL.

’*‘HEHII.L HESEAF{H CORP., Peru

, Indiono
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NOT IF YOU

SIMONIZ!

Do It Now for Lasting Beauty
Higher After-Victory Value

Your present car must last a long
time yet. So, why let it lock its age?
SIMONIZ! Just use Simoniz Kleener
and Simoniz to bring back sparkling,
like-new beauty in no fime. Besides,
Simeniz protects and preserves the
finish—makes beauty last. Also as-
sures higher trade-in value when
Victory comes. So, SIMONIZ now—
the sconer the better. Sold by grocery,
auto accessory, hardware, drug, paint
and department stores.

The Simoniz Company Chicage (16) Ill.

MOTORISTS WISE

HOUSEWIVES DO LIKEWISE

. have not only eatalﬁished themselves as

the scourge of enemy tanks and armored
vehieles, but can be aimed with pinpoint
precision from high or low levels and used
in dive-bombing technigques against biv-
ouac areas, rail and highway bridges, am-
munition dumps and other military targets.
Fired from launchers beneath the wings or
slung alongside the fuselage, the rockets
are set off in pairs or salvoed as required,
since they produce no recoil.

Farther than any gun, cannon or rocket
can shoot, however, go squadrons of heavy
bombers carrying higger and more devas-
tating bomb loads than have ever been air-
borne before, dropping them at the right
instant with the right bombing angle on the
right target., To do this, bombsights have
been perfected which theoretically insure
direct hits on moving or stationary targets.

The latest type bombsight for most high
altitude bombardment is the Norden M-9.
It is a gvro-stabilized optical bombsight
that enables the bombardier to peer
through a two-power telescope and see a
motionless terrain below., The bombardier
draws a sightline on the target with the
eross-hairs in the telescope and with a se-
ries of knobs, dials and levers sets neces-
sary ballistics, drift, altitude and airspeed
data into the sight's eomputer mechanism
which automatically determines the proper
bomb release point. The autopilot is con-
trolled by two knobs on the bombsight in
order to maintain the airplane on the prop-
er approach line to the target, and also per-
mits the bombardier to track a moving
target. The bombsight can release bombs
individually or in “train,” depending on
the nature of the target. '

To get bomb loads into planes, improved
electrical bomb hoists, slings, cable retain-
ers and relay switches have been devised,
and new shackles, hooks, latches and sway-
braces for bomb suspension are lighter
than any used before. In fighters, a new
electric bomb release plus a modified
shackle for holding bombs firmly under the
fuselage now gives P-47s twice their old-
time acecuracy. Before this development,
Allied pilots were noting wide errors in low
altitude bombing because they had to re-
lease their loads by means of a manually-
controlled lever placed in an awkward po-
sition in the cockpit.

All told, great strides have been made in
past months to put more fight in fighters
and to accent the bomb in bombing planes.
Nevertheless, the research program of
AAF engineers goes unremittingly on to-
ward firepower developments that will
make every shell, bullet, rocket and bomb
a more powerful and more direct hit.

POPULAR MECHANICS



Just the Thing for a Workshop or Hobby

r"""""'iﬂ-" ------ "“'["""'"2?' #--—-u_.!

UTILITY CABINET

(NO PRIORITY NEEDED)

Solid steel Tool Cabinet with laminated rock
maple top, natural finish. This Tool Cabinet is
perfect for service station operators, machinists,
etc. And for home work shops it is the last word.
Everybody who uses tools will find this Tool Cab-
inet one of the most convenient, sturdy and vaeful
q&ece_s of equipment they have ever owned, Power

Is can be easlly mounted on its rock maple top.

Size of maple top........28% x 27" and 14" thick
Size of steel caliner...... 257 gquare, 31 44" high
Top drawer. .. _ ., . 21 4" wide x 25" long x 37 deep

Next four pﬂ'lnr OFf drauwers ., .. ... cuvuesrerancsos

.10* wide x 25" long x 4% deep
Top bottom drawers. 10" wide 525° long =734" deep

Comes equipped with steel lock bar requir=
ing only one lock for entire cabinet, Weighs 202

unds. Cabinets can be used Iln multiples and
can be easlly fastened together. Sturdy Cabinet
constructed of 18 gauge steel; deawers, 22 gauge
steel; lock bar, 12 gauge sceel.

LIMITED $ AVRILABLE
QUANTITY IMMEDIATELY

(F. 0. B, WASHIMETON, D. &)

PARKER-WHELEN & CO., INC.

Dapt. P4, 827 14th Street M. W., WASHINGTOM 5, D. C.

GET BIG pPROFITS from
SMALL INVESTMENT

OTTAWA

S HP LOG SAW

When day is done...
enjoy this fine tobacco

To make the most of those precious hours,
relax and fill your favorite pipe with Christian
Peper Pouch Mixture —you'll enjoy its friendly
fragrance and just-right mildness.

POCKET-SIZE
PACKAGE

KEROSENE
(or gascline)

Plenty of Power for
Faster,Easier Cutting

Demand for wood ia Immmﬁq You ean make real money |/ = i
sawing wood wilh l.n Otiawa, uipped with asturdy & H-P* I

engine, Easy handlin lete l-man machine with Safety
Baw Guide; uthﬂrqxe?uliw (;ll‘.tl.wl featurea for fastasawing.
USE FOR OTHER MBS—when not sawing wood, use ne for
any belt job, Thousands in use. Free Book, price 'ilt. Write now.

OTTAWA MFG. CO., 1927 Wood Ave., Ottawa, Kans.

Chl'lSﬁElIt Pf.-per St Louis

Fine Totaccos Sisnce 1852
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SEA LEVEL TO STRATOSPHERE
AC is chosen for utmost Reliability

Back in "civvies,” TWA's great Stratoliners are
again furnishing de luxe transportation from
ocean to -ocean. TWA has reconverted and
equipped all five Stratoliners for wnimost reli-
ability, choosing AC Ceramic Aircraft Spark
Plugs to fire the powerful engines.

TWA is one of several leading airlines whose
engineers pin their faith on AC—just as do the
engineers of 2 out of every 4 cars, trucks and
coaches built in America.

During World War I, AC developed the first and
only ceramic aircraft plugs for Liberty engines.
Constantly improved, these plugs have helped
to make aviation history, from Lindbergh's con-
quest of the Atlantic to the newest records of the
Constellation and the C-97. Their war record
extends from Berlin to Tokyo, So, too, does that
of AC's automotive spark plugs—the kind you
use in your car, truck or motor boat.

AC SPARK PLUG DIVISION » GEMERAL MOTORS CORPORATION

—— — —
= o L} 2 -

One of TWA's d-engine
Boeing Stratoliners,
Navajo, Apache, Zuni,
Comanche and Chero-
bee, whose 1200 hop.
Wright engines are
kept firing by AC
Ceramic Aircraft Plugs.

[
s

W

SPARK PLUCS

SPEED FINAL VICTORY — BUY WAR BONDS
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When the Railroads Say
“Let’'s Go!”

(Continved from poge 5)

at high speeds, it's what you're running on
that counts. Running gear comes first.
What you put on it is seecondary, if you
wish to achieve the three fundamentals of
safety, comfort and economy.”

PRECO, as you may have guessed, has
developed a new-type truck. Operating on
the pendulum principle, this places- the
point of support for the car high in its sides,
above the center of gravity, and gives the
car a tendency to bank on curves rather
than to swing out at the top. A two-thirds
reduction in the lateral motion which
causes most discomfort in fast trains re-
sults, Mr, Hill declared.

In building three cars adapted to the new
truck, PRECO applied aircraft construec-
tion principles which greatly increased car
strength. The cars were operated sepa-
rately on Western roads for more than
three years, and now are being used as a
unit on the Burlington's Chicago-Omaha
run. Skin-stress building methods resulted
in a roof section end strength of 250,000
pounds and a 1,000,000-pound strength for
center sill and floor sections.

But no matter what car you ride in to-
morrow, none will be much good without
motive power. That will be in wide variety.
Stirred by the increasing challenge of
the Diesel-electrics, proponents of coal-
burning locomotives have their research
departments working overtime on new
models. Class I Railroad orders for new
locomotives at the beginning of 1945 are
interesting. Of a total of 495, there were
403 for Diesel-electrics, 90 for steam and
two for electric engines. Five new 4,000-
horsepower . Diesels will pull the Great
Northern’s new 51::;'i;::am].linﬁaciI Empire Build-
er trains in postwar days.

Much research is centered on the gas
turbine locomotive, which doesn’t require
water for operation. Steam turbine loco-
motives include the Pennsylvania's Tri-
plex, 9,000-horsepower direct drive turbine
with coal supply and cab ahead of the boil-
er and water tender aft. Pennsylvania
already has in use the T-1, a four-eylinder
locomotive capable of 100-mile-an-hour
speeds, and the 5-2, first direct drive steam
turbine locometive built in this country.
The New York Central has built the Niag-
ara, its largest and most powerful coal-fired
reciprocating steam locomotive for high-
speed service, and has ordered 25 engines
of similar design.

The Chesapeake & Ohio Railway plans

(Continued to page 162)
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GRAFHITE GUS ASKS:

~

DIXON'S GRAPH-AIR GUN

Filled with Microfyne powdered
graphite, it's the slickest gadget
you ever saw for lubricating locks
and hard-te-reach mechanisms, in
shop, office, car, boat, home. Will
not leak or gum. Desec ribud on Data
Sheet 8.

ERAPHITE SLIPSTIK

Y For fast rub-on lubrication. Used like
a crayen. Fine for fire arms, sticking
doors and windows, bicycle chains—
1001 machanisms in shop, office, car,
boat, heme. Keep one near you. De-

scribed on Data Sheet FH23.

If not stop in at a Supply store and buy any one of
the.three graphite products pictured at the right
and get the “feel” of these amazingly tough lubri-
cants. They lubricate lastingly despite heat, pres-
sure or speed—on metals, wood, leather, rubber
or fibre surfaces. Y

These three lubricants will lick hundreds of
problem jobs, but there are many more graphite
products for endless other services. ‘

Act today and send for Data Sheet Directory
and learn the Where and How of all Dixon gra-
phite products. Write to Graphite Gus.

DIXON'S GRAPHITE

LATHE-CENTER LUBRICANT

Usad in thousands of plants for one of the
toughest lube jobs known—lathe dead
centers—under sevaerast conditions of heat,

2“1 pressure and speed. Use wherever “hot
18z spot" lubrication is needed. Described
Tube on Data Sheet FI15.

Joseph DIXON Crucible Company = Div. 26C7 « Jersey City 3, N. ).
A GRAPHITE FOR EVERY JOBE—At Mill, Hardware, Auto & Marine Supply, Sporting Goods Stores

> 8 &

Pamipt Bearings Chaing

prevents backfow

| FOR MEN WHO =

REALLY SO Do

i fufces ond sediment FE
'y | emire
K Now : BOWL GUARD ey
& - keaps shank

s FE A

and bowl dry
REMOVABLF SFCTION

eases tharough oleonirg

PIPES

CHAMBER SUARD
bory tobacce frogments

Potented

3‘15 0
Selected
Briar

YOU TASTE ONLY THE SMOKE when your pipe is a Royalton Crown. Bitter

juices and slugs are taken into protective custody—permanently trapped by

the condensing well and other patented features of this pipe. Its construction, '

, different from all other pipes, keeps bowl and mouthpiece dry and cool . . .
HENRY LEONARD & THOMAS, INC., OZONE PARK 13, N. Y.
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oo 3BE goes fo the movies and church
with us and bears everything for the first ftime in years. She
can bardly wail to bear about your experiences and share
ber wew-found joy with you.

Our jriends say i's a miracle, And I'll always bless the
day I gor ber o go with me for a demonsiration of that New
Zenith Hearing Aid. She wonldwlt part with & now for a

thossand dollars . . .
w sk &

If you have friends or relatives who do not hear well, sug-
gest that they visit the nearest Zenith dispenser and tey a
new Zenith Radionic Hearing Aid. Their own ears will
decide how much better they hear. No one will ask them
to buy.

There are three new Zenith Radionic Hearing Aids,
priced at $40 and $50, tw aid practically every type of
correctable hearing less. And the new Newtral-Color Ear-
phone is so éinconipicwons . .. makes wearing a Zenith as
little noticeable as eyeglasses.

Choice of Amplifier Colors at no Extra Cost.

RADIONIC HEARING AID
BY THE MAKERS OF ZENITH RADIOS

= PASTE ON PENNY POSTCARD AND MAIL == ===

ZEMITH RADIO CORPORATION, Depe. PM-TA
5001 Dickens Avenwe, Chicago 39, lllinois

Please send me your FREE booklet abour the Zenith
Radionic Hearing Aid.

Name.

Addrers.

City i A A

Lo o o o o i e -
COPFYRIGHT 194§, IENITH RADIO CORF.
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turbine locomotive built in this country.
The New York Central has built the Niag-
ara, its largest and most powerful coal-fired
reciprocating steam locomotive for high-
speed serviece, and has ordered 25 engines
of similar design.

The Chesapeake & Ohio Railway plans
to build three coal-burning turbine electric
locomotives able to travel more than 100
miles an hour. Like the Triplex, these car-
ry the eoal supply in front of the boiler.

Despite the high speeds which the new
locomotives can attain, a Diesel-electric
authority notes that the war has brought
a tendency to abandon extremely high
speeds for increases in loads. Locomotives
once geared to hit 125 miles an hour in
bursts now are geared to around 95 miles
an hour, but pull much longer trains. These
reach their destinations as fast or even
faster than did some of the speedsters, since
they reduce delays by maintaining good
average rates of speed.

Many railroads have equipment on order
for the postwar rush. The Illinois Central
plans a deluxe all-coach streamliner, the
City of New Orleans, to run on a 16-hour
schedule between Chicago and New Or-
leans. Powered by Diesel-electrics, it will
maintain an average speed of 5715 miles

Open, Sesame!

If you've ever struggled with a balky vestibule
door while en reute to the diner ar club ear,
you'll cheer the electronic door opener already
being tried out by the Canadian Pacific. Hondles
on doors of some of the newest streamliners can
be baffling in their utter simplicity, as many a
passenger will testify. With the electronic opener,
all you need do is touch the handle and the door
opens automatically.

an hour. The New York Central is acquir-
ing 300 new streamlined coaches. The Chi-
cago & Eastern Illinois Railroad will have
two new Diesel-electric streamliners.

Improved local service will be offered by
the Minneapolis & St. Louis Railway,
which has ordered six streamlined air-con-
ditioned coaches for short runs.

Safety is the keynote of all the railroads’
postwar plans, with better rails and fewer
joints between them, centralized traffie
control systems, radio-telephone systems
giving constant communication between
crews and dispatchers and improved elec-
tric brakes. Electrical signals have been
devised to warn the crew when a hot box
is developing.

All in all, the postwar coach traveler
ilhuuld ride better than many a prewar

ing.

POPULAR MECHANICS



There’s a &7 in your future!

It will happen in the peace- ... Here will be a car that's  we'll be ready to start produc-
time to come—when the  big and sturdy—plenty of  tion plans. Meanwhile, the full
tasks that now face America room in front and back. It Ford resources are helping to
have been accomplished. Then  will be smartly styled. And for  speed final Victory,
a smart, new Ford will be wait-  all its fleet and eager power,

ing for vou to drive it away. you will find this new car FORD MOTOR COMPANY
. .. Trip after trip vou'll cruize  thrifty in the time-honored

along in ease and style. It will Ford tradition.

be so smooth and gentle riding ... That's how it will be. And

—always such a joy to handle. when the"goahead’ is flashed,

“THE FORD SHOW™. Brilfiant singing stars, orchestra and choros. Every Sunday, NBC network. 2:00 P, EWT, 7:00 PM., CW.T, 12:00 M., MWT, 11:00 AW PWT,
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BLUEJACKETS RAVE ABOUT THIS
/4

BOY! HOW

LIFEBUODY'S
RICH, HEAVY
LATHER STAYS
MOIST! IT KEEPS

BEARDS SOFT
FOR SMOOTHER,
EASIER SHAVES

EVEN WITH A
USED BLADE IT
REALLY DOES

A JOB. I'M
THROUGH WITH
FAST-DRYING
LATHERS —

LIFEBUOY'S -
STAY-MOIST"
LATHER SOFTENS
TOUGH WHISKERS

S0 THEY COME

OFF CLEAN
AND EASY

and dealeni—Cal. 22 ot $2.00 M,; Cal 177 ot $1.80 M, Place your arder
wow for @ NEW Banjamin Air Riffe or Benjomin Alr Pistal, Wiite today For
Wluskrated folder of POSTW AR MODELS and POSTWAR PRIORITY PLAM.
BENJAMIN RIR RIFLE CO., 812 MARION 5T., ST. LOUIS &, MD.

A genuine gtesl pack muffler WITH A BEAUTIFUL
MOTORBOAT TONE, Sondee Mufilers feature improve-
ments far in the lead, years chead of competition.
Increases mileoge and power, reduces

back
and gives better parformance, Savings in 'u:uﬂ::.:l.l'l

poy for a Sondee Mufer.
V-8 FORD AMD

MIRCURT DUALS ﬂ 7-50

: SINGLLI—FIT IM PLACK OF REGULAR MUFFLER
(Ehev., VB Ford, Flym., $5.00 Ehr-..ﬂlﬁ..l-ﬁt.mq#ﬂ
ﬁ-u lulr-m 1-|l autlask Fwe r sieck rop ontis
Dedlers Wanted

SAN DEE MUFFLER CO.

7523 5. WESTERN AVE., LOS ANGELES 44, CALIF.

LOVELY
Vet ot SHELF

SMART—BEAUTIFUL-USEFUL
your home with &

Sl el =l

& [

ﬂlil?: 1n|£ :n:p O, l::nrm:n 111 ‘the
foliowin
Rlue nnd ﬁmﬁj

rid |t|.|l:|ul1:|r Iwr pflnl an Ir 1.

SEND ND ncmrrt Tell us Whu.t-mlm‘
want, and we'll send it CO0.D.

u pﬂ{ mostman  only $

ﬁ:ﬁ;‘ isend  remil
Ifnnmﬁr. r:clmprnd.ely nliuﬂtﬂ
QUEEN ANNE FURNITURE C0O., Dapt. E-142E

148 Monroe Avenue, M.W. Grand Rapids 2. Michigan
and Peaay P

s ‘DU- ALI. GARDEN TRACTORS

@ 1 to 9 H.P. Circulars on request. War limi
gru-dﬂctinu—-‘ﬂd'a supply repairs for all SHAW 4
'ractors sold in our 41 years in business.

EUILD YOUR OWN RIDING
TRACTOR—"“WAR HORSE"

using old anta parts, powered by 2 H.F. or
larger mir-cooled engine; or walking type
Garden Tractor 14 to 3 H.P. or convert truck
or auto into Farm Tractor. Each with steel
or rubber tires ; will plow, cultivate.
Plans for building, in fow hours, any
one of above, postpaid for §1.00
(gtate which wanted) or all § for
£2.00. Money Back Guaranteed!

SHAW MFG. CO., 4507 Front St.
Galesburg, Hansas

668G Morth 4th St., Columbus, Ohie ©

e -1

waork

KRW Bench Type Arbor
Presses, 3 sizes

Ho. 37-P %4 Tom, $13.25%
No. 37-0 1 Ton, §23.00%
MNo. 87-M 3 Ton, $33.00%

*Prices F.O.B. Arcade, N ¥,
SHghtly higher west of Nocklas,
Stand f1lusirated ewcrs.

KRW ARBOR PRESSES

MEEDED IM EVERY SHOP—SAYE TIME AND
MOMEY—DO BETTER WORK, QUICKER.

No shop is eomplete without a small arbor press. Pressa-
ing and squeezing operations can be done better and
faster on a8 KRW Arbor Press,
uleﬂFa hammer methods—they generally deliver spoiled

In the end. KERW Factory-To-You Prices give
¥ou greater wvalua for your money.

K. R. WILSOM, Dept. 17, 215 Main St., BUFFALD 3,
Builders of Shop Equipment for Ford Dealers Since 1916

BEHNCH TYPE AMD
HYDRAULIC

Stop using vise and

Order today.

EREW Hydraulic
Presses are built
in 25, 50, 60 and
15 ton pizes, Prices
atart at $198.00%,

M. Y.
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Ingenious New

Technical Methods

Presented in the hope that they will
prove inferesting and useful to you.

Now! Shop Measurements to
One Millionth of an Inch

With Simple Light Wave Setup!

The wave length of light is the basis for this amazing new opti-
cal measuring equipment—which measures millionths of an inch
as easily as a micrometer measures tenths! All that is required, in
addition to a simple setup, is average eyesight, intelligence and
arithmetic.

As shown above, the work was placed under the Monochro-
matic Light, upon the work and gauge block—and covered by the
optical flat. The light, reflected back to the operator, by the top
and bottom surfaces of the optical flat, ereates interference bands,
representing height intervals of 11.6 millionths of an inch. So
that from the center of one dark band to the center of the next,
the level of the work has risen or fallen 11.6 millionths of an
inch. The bands, simply, are a contour map of the surface. This
fact, in a simple mathematical formula, is sufficient to explain all
the shop uses of optical flats, and give the work measurement,
quickly and accurately.

Mo longer, however, can your dealer give you Wrigley's Spear-
mint Gum. Today, under present conditions, this product cannot
be manufactured up to Wrigley's quality standards. To protect
consumer and dealer alike, the makers of Wrigley's Spearmint
have decided to keep the quality Wrigley's Spearmint wrapper
empty. Remember this wrapper, it means chewing gum of finest
quality and flavor.

You can get complete information from Acme Scientific Diviséon
of Acme Industrial Co., 200 No. Laflin §¢., Chicago 7, Ill.

JULY, 1045

Optical Flat. Surface of Work.
Interpretation of bands on

truly flal surfoces.
Z-73



AMMCO

7" SHAPER

=8 Preciiien Machins of 8 Thouesnd Llass™

A wide variety of jobs can be done accurately, quickly, eas-
ily, and economically on the AMMCO Shaper (7% stroke).
Construction mmrpq:atﬂ many fearures yvou would
expect to find ooly in larger, more expensive machines
« o« For example: WAYS of ram, tool head, and fron:
face of the main frame are of the “VEE"” type, hand
scraped to insure accuracy and long life. Awvailable for
stationary installation or as portable unit.

Write today for specifications and prices

AMMCO

2140 Commonwealth Ave. North Chicago, lIl.

No. 000 ANGLE VISE

For MILLING—DRILLING—GRIMDING
FITTING—FILING

Solve Difficult Angle Jobs

Quick, accurate setups ot
| wny angle., End make-shift
metlhiodg=——time losg—a7id jie-
tiong, Ideal for tool rooms
or home workshop. Asao-
rately machined and gradu-
ated, Once set it atays
locked. Jaws hardened ®
. —plain or greoved. Sizes
143" to BY Jaws.

DRILL PR HS VISES

P Levsl Foodm, machlive Ihns:l srhool
= r

5 No. 250 HI'LI.IIIE ATTACHMENT HIIE

.ﬂ. most necessary fixture for amall shops and Jven
ergency work in lorge ones. Fits any 87-00-10°
%!l.h Remd,  Atlas,

eafteman, Bheldon or othoe
Ianwu of ngrﬁlar ulﬂu

Blas pradusted vertical feed

I'I Elde pnad
r‘mnd wl.“; ﬁL”G'ﬂRN
aws apening full B has one
plaln a.ml.un-t grooved jaw for huldlnz round pleces.

MAKES MILLING OPERATIONS
POSSIBELE ON ANY LATHE

Width Depth Opening

N Jaw Jaw JTow Helght Price
e 17714 2047 10447 224.75

ﬂlll:lﬂl'l DIRECT=—=WFrite for Circular No. 347

CHICAGOD Tl}{ll.. AMD ENGQINEERING@ CoO.

B388 South Chicagn Avonua Chicaga 17, n.
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New BULL-DOG Tractor Lift

Hay Rake and
Stacker Attachment
Also Available

lar.es Pltl:h
r?ts & Shovels

ThaBULL—DUG Tractnr Lift makes
easy, fast moving of manure, dn't, sand, ravel,

snow, barrels, ete. Builds ponda. ine
for Iuadmg-. Does a thousand jobs on farma park?:

highways. Guaranteed. Write for details,
OTTAWA MFG. CO0.,727 Barton 5t., Ottawa, Kans.

STOP THAT DRIP
e i

EFFECTIVE IMMEDIATELY

Mew! A sure cure for condensation drip from cold
water pipes. Pliable, cork-filled MNoDrip Tape
eliminates wet floors, makes idle space usable!

Quick, Clean, Eusr to Appf}r—uu tocls needed,
Covers joints as well "as straight pipes.
At hardware, dept. stores, lumberyarﬂs s zs
Roll, enough for 7 feet of 3" p
1 Higher west af Rockies Emi ( umdu
FREE CIRCULAR

J. W.MORTELL CO. 73500 T

MICROMETERS

-~ Bix piece set, in velvet lined leather case,
. Special price, only £19.806.

Precision moachined in one thousandths,
up to 4% outside ond 385" Inside measares
= ments, Guaranteed accurate, easy to read
e and adjust. Satisfaelion guaranteed or
= money back. Also indicators il gouges.
FREE sShipped prepaid on recelpt of mem BCe
On  Co0D.  shipments, send deposit of

l-'ﬂl.bEIt £2.00.
MICRO PRODUCTS, 211 Jos. Campau, Detroit T, Mich.

AUTO ENGINE SPEED CONTROL

GOVEBNOBS

Give constant or change-
able speed to any auto or
truck engine, when used
g for power. Guaranteed,
Instructions., 0Oil ring
~ bearing, $13.00. Ball
beari&.ﬁi .50, Prepaid.

Agents Wanted: Purts Dealers, Garages, Wreckers, Implament
Dealers. General Merchants, eiec. Free clrculnrs,

T s18.80

State size of opening and distance between bﬂii hnfﬂ.

Also additional carburetor butterflies. Im Montreal: 7546
Wiseman 3t.; Latin America: East Asiatic Co.

CAMDEE, Dept.C. 2641 5_Hill, Los Angeles?, Calif.
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THE TIME YOU LISTENED TO YOUR OPPONENTS TEE TALK”

GOSH, THATS TOO BAD, CHARLIE, I'LL
GIVE YOU YOUR 5 STROKES A NINE. . .
IF YOU REALLY THINK YOU SHOULD PLAY.

rj I'VE SEEN THIS ACT OF CHARLIE'S
BEFORE! JOE MIGHT JUST AS WELL

PAY THE BET NOW, WATCH HIS FACE FALL
2>\ WHEN CHARLIE LACES THIS DRIVE

AR H A Y.
— 250 YARDS RITG T.DOWN THE-l-i'-E'/t
- ==
",,..-F""- 'I J -

OW-W-W—MY BACKS SO LAME |
DON'T THINK | CAN SWING A CLUB.
SHOULD HAVE STAYED HOME TODAY.
YOU'LL HAVE TO GIVE
ME 5 STROKES ON
EACH SIDE TO MAKE
THIS A MATCH, JOE.

{1
4 ||| T il
Ll RS

#adty, When your car needs new spark
3 plug wires, battery cables or

= other wiring, don't make a mis-
take, You can't go wrong if you use Pack-
ard cable . . . it's right for the job.

i o ..
il

Your assurance of this is the factthat Pack-
ard has been the top name in automotive
wiring since the early days of the motor car
industry. Backed by more than 40 years of
intensive research and development— con-
tinually improved by the application of the

Packard cable is original equipment on
America's leading cars .. . sparks the per-
formance of high-altitude military planes
. . . helps safeguard the dependability of

most modern materials and manufacturing
methods—Packard cable leads the field in
performance and value.

PACKARD A

CERTIFIED RE-WIRING SERVICE ,_I-I‘;;g;ﬂf{.

N
EDVZ

> (/
Df T

.
Packard cableand theright methods.Thousands 5 cERTI FI
of dualen provide beiter slecirical service os a <) RE_WIH'H

This sl gn means cable ssrvice ot ity best—the right -E'd

rasult of the Packard Cortified R -Wiring Manual

and Packard Certified Re-Wiring training Rlmi. L-LL:

KEEP BUYING WAR BONDS

¥

Army tanks, trucks and combat vehicles of
all types. They're “right with Packard”
: . . and so are you!

PACKARD ELECTRIC DIVISION
GENIRAL MOTORS CORPORATION
WARREN, OHIO

FOREMOST BUILDER OF AUTOMOTIVE AND AVIATION WIRING

JULY, 1945
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ADD POWER

to your

CRAFT SKILL

Write an cteal . . . ongrove an. |
glass, plostics . . . slice into
wasd, linglaum, cordboord,
elath . .. toal lecther, .. ham-
mar, file, chisel . .. de-"hand
guality” work. with

SN BURGESS

“'--..._. ,rq vibro - ﬂﬂl

e -

Vibro-Tool complete with
*“20 erdinary engraving needles
Vibro-Teol plus
complete sat of attachments . . . .. .. .
Woe con oceapt prierity reted orders enly. Aliach check or M. 0., or seni C.0.0

Toals Lesther

(RANBIERAFT DIVIBIGN]

BURGESS BATTERY COMPANY
166 H. Webash Ave., Chicage 1, Hl.

SAVE WASTE PAFPER

faster, They excel wherever screw-
drivers are used, Gripper instantly re-
leased by gpring
| out of way when not in use. Highest
quality materials throughout.

HOLD-E-ZEE

AUTOMATIC GRIP
SCREWDRIVERS

Hold-E-Zees do the job better,

At Laading
Daalers E“!rpl‘hlr'

=

action, sliding vp

UPSON BROS.. INC., BE Exchasgs St Pechester 4, WY, ﬂ s zg
B e el S e e e ey~ e > o ]

Better Built
Lower Prices

Canoss $§83 and up

Ful I.lllsﬂl Spray Rails

phEsengers perfectly
d.r!—m'cn at high speeds,
Catalog also shows today's
six most Dﬂmllnr m.od:tl of
mailboats. Twa big factoriea
—saave frel hr..

FREE
E.* for s T ﬂ-:ltlﬂ 14
THORPED AT MFC
H‘-Itilﬂw.ﬁ'h. " B%""s. e “nlrﬂ.cﬁ.{':j

Rowbaais $60 and up

Dutboards $60 and up

You can have a
¥our own recon
Automatic Saw Filer, which makes old saws
cut like new again. The Foley is the ONLY
machine that files all hand saws, also band and
circular saws. Easy to operatée—no eyestrain.

nd,stead}r,ﬂash business of
gi‘:innin saws with the Foley

SEMD FOR FREE PLAM—shows
how to start in spare time—
no canvassing. Send coupon
today — no salesman will call.

i
FRLEY .
it 1]
SN iR’ |

FOLEYZuZomaz: SAW FILER f

FOLEY MANUFACTURING CO.
7 16-5 Foloy Bldg., Minnsapelis 13, Minnesota
Hend Free Plan on Baw Filing Iusiness, no obligation
Wanse
Addreerr
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Blmple, safe, swsy io use. Na up- |
Egs, ¥ professional divers
Sand and -nur.cu.r: |
25!

Sa{a‘p 0&: 7& gﬂ#ﬂm

TH 0 MPSON
Shollow-Water
DIVING APPARATUS

far Divi 1]
(15 :nntprtsi:n-ﬂ Calculator ™

=—H H H

The Thompsen Engineering

Company
Michs

200 MW, Divigion Bidg., Grand Rapids 3,

SEND FOR TH;s
TIME uvm;

(©)

w Cﬂl:ulnfgr

Figures Ohms,
Watts, Amperes
Volts ... . Quickly!
Any Ohm's Law

2/ Problem solved
with one semng '

R O-I:' shde ﬁllva!ueg- direct reading. (133"x9")

Send only 10¢ in coin. to cover cast of handiing
OHMITE MFG. €0.,4931Flovrnoy St., Chicage 44, IIL
- - FE I W S O N D AR R T R s --ﬂI
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® The cat-of-nine-lives has nothing on
the automobile engine. Its one life can
be stretched, and stretched —long be-
yond our pre-war beliefs. All it takes is
attention . . . and the prompt replace-
ment of worn parts.

Among the parts you must watch are
the piston rings. They take a beating
in any engine, and they last a long
time. But when they do wear out they

HASTINGS MANUFACTURING COMPANY = HASTINGS, MICHIGAN
Hastings Mig. of Canada Ltd. Toronte

JULY, 1945

HRSTINGS STEEL-VENT PISTON RINGS

Tough on Oil-Pumping. (Gentle on cylinder walls.

How many lives

must be replaced promptly to protect
the cylinder walls and other vital parts.

At the very first sign of ring wear—
smoke, oil-pumping or loss of power—
it will pay you to get
Hastings piston rings. They
stop oil-pumping, check
cylinder wear and resfore
performance. Ask any

motor specialist.

has an engine ?

quat BUT BH ““"!r

b
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RED-ITCHY SKIN?

watch out—it's often

ECZEMA

“Invisible’ ("
Liquid
Promptly
Relieves

Torture! _ - “h”';j

First applieations of wonderful soothing
Zemo—a Doctor’'s highly medicated
tnmzible liquid — quickly relieve intense
itehing burning of Eczema, Psoriasia and
gimilar annoying skin and scalp irritations
due to external cause. Zemo also aids
healing, Amazingly successful for over
35 years! Apply any time—doesn't show
on skin. First trial of clean, stainless Hquid
Femo convineces! Buy Extra Strength

Femo for mean cases,
e~ ZEMO

STOPPED yoiic i
TEY 30 DAYS
AT DUR RIGK

Hexl Ewikien

——

__,f AH(H HEE[[RS
Get Quick Lasting Relief

Wear Guarantesd Proved ARCH-
HEELERS in any shoes for nching
feet, meintarsal pains, boming eal-
louses, corns, weak arches. Must
please you or Your Money Baek:. Made
of selected leather, specially shaped
with soft cushionz to gently 1ift bone
ints, releamse nerve pressure, free
lond circulation,

L

Melabarial
Supperi

mlign entire foot.

THANM
*SHE”

TALLER *

ADLER Helght-Increasing Shoes
will make you almost 2 IMCHES
TALLER, “confldentially.,” and
comiortably the Instant you put
them on. Worn ond praised by
thousands of men.
Look like any other
stylish shoes — no
high heels! Write for

E. 42nd St., Hew York
17, H.Y. Dept PM-2.

| Sand Casting—Forging— Heat Treating—Case Hudq

BRONZE FOUNDRY

is ngnin available In Umited quantity
without priority. Opders filled In se uenna
as received, INVENTORS—SCH
CRAFTSMEN use FOUNDRYETTE Iw
making ocastings quickly for new invens
tlons, for instruction, and general pur-
posa, Order now for early delivery. Three
sizes are nvallable capable of making
bromnze t‘n!.LII:IF: of 1%, 4, and 8 pounds
weight, aluminum, copper; brass, eto.
E17.50, 524.00, HH. L0, f.o.h. Kansas
City. Domestio gas supply and 110 volt
wquired for operation. Write for eiroulur,

KANSAS CITY SPECIALTIES CO.

Box 6022, Dept. P-SG Kansas City, Me.

. PULVEX
& FLEA POWDER

"

AC ar l.H. CRRrEY Te

1E0% SANISFACTION
<O MOHEY BACK

BUILD WITH CEMENT COMPOSITION

rnlnlnrrﬂl with eh:;p wood. Beweenl I'uq-ul.l.
walls and gwtlers
W bﬂ tlu.il‘.l 1 I:uuli ﬂ:H three rooms, &8 lr

IIIZIJ for rnplg.—ph La, pa
LI llnﬂoul.lhh]'n."-]:. .il-:ml
el durnhle wﬂlbﬂqnl -nd'
FvipE. l.-:mg Insting. Bio puintiog.
R’Ilndnn* q-w!lﬂni.{lt?p_r 1M m.gl.uu -b;. wuar-.
EEOF LN AN RGE E
e plene Exrn 10 & day,  Gunraniesd, Kercated matroriias G180, oy
MAKE FURNITURE OF COMPOSITION ramant, l|.'rr| ust, n
ol Azl L Il el
R R T R R e
TO MAME ACCURATE WOODWORKI
u :'1.|'|nr muws; ebseiric ll‘-rllls. sanding whesls, besls,
Ireen obd aubs parts snd washing meching motors,
HDH.E MFGC. ENTERFRISES, 80 seloried homa shop peojecia, Sa.

Special; AN of ihe bookinls deperibed abone, 5200 postpaid. No 00D,

AN, B 8

Epringy.  Air oooled.  Comfartable,
even in tight ﬁumf ghoes,  Users
praize them. *'1 wouldn't take 5 for
ming!' snys one. Pair only $1.
send Nn Mune‘r Bend nome, address and shoe size, Pay
pastman 1 plus CO0D. charge. Or
save CO.D. by sending price with order. Money back if not
pleased after 30 days. Send Today.
ARCH HEELER CO., Dept. Z-7, COUNCIL BLUFFS, 10WA

HOME INDUSTRIES, 1K1 Sowth I0th Asve., Depl. PM, Omakis 5. Nabe

GET THE |

MPROVED

'9 SUPER DRI

40.000 Now in Use
Dur'n poews. it drll prindng, A
'p\m:-ruuliu'-t.ﬁmnr-

Grinding Lhael m"
‘_.

mmav|
ke Bl

3 ﬂd:"v sémasnt Soale

170

Girindy drills in 29 seconds — Bares drills, time and mos
ANGLE FEATURE GIVES PEOPER POIN
DRILLING IN STEEL, WOOD OR FLASTIC PRODUCTS. No fcary,

ail your chack or
aur printed sddrom
remrm mall — praasge pasd,

TSS=“" guarantesd To Do The Work or Money Refunded

LLGRINDING ATTACHMENT

Sharpens round shank drills from 3/32% te 1-1/16" diometer, Grinds old, broken
or dull drills like new in four owurate drill point angles — 49— 59*— 69*— BB*,
RECESSED AMGLE GUIDES ELIMINATE MEED FOR PROTRACTOR. Grinds short,
medium ond long twist drills from 1-1/2" up te 11°. Araches ta bench or
grinder —equally suited for hand or power-operated grinding wheals. Pays for
itself the first week. The Grinding Fixture That Gives Rounded Points!

USED BY ARMY — MAVY = AIRCRAFT PLANTS

! Wherevar Drills are Meeded!

h_hmnpﬂtfﬂlhlﬂt-hilh ¥ Geeded, This
and clewnance deifed. Doy wark like the o prced griedes.
. Baily lor lomg, usgr. FOUR

TAFERS FUR CLEAN FAST

st h g OF bt Bhop skl be i an-l
" Dalivered with w"f:'rr-:jr P _“ f.'lIAHD!.I.L HFG- m

Guinder will come bf - 1812 W, Slauson Ave., Dept, FA-T
los Angeles 44, Calif.

FOPULAR MECHANICS
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Fuse Puller— Gircuit Tester

Factory

TESTS 1l0-250 VOLTS

When motors stop and lights go ont, this tool liﬂld‘d!r'
LOCATES I]E}_Eﬁl) CIRCUI'TS and safely re
moves hlown Fuse. The Star Test Pocket Plier is made
of a Transparent Plastle having in one of the legs a
small lamp in series with & resistance and can be used
o test 110 to 230 wvolis ciredit. The Plier will pull Tuses [pom
10 te 100 Ampereg, Thougimds of Klectrieians find this tool hamdier
Umn Test Lamps. Price $2.75 ecach without Leads, FL.00 addi-
tlenal for Leads, plus 10e postage. Can be obtalned from General
Electrle or Westinghouse Btores or directly from ws. Order NOW,

ETAR PLIER CO., 233 Canal 5t.. New York 13, N. Y.

OTTAWA Post Hole Driller

gh speed, one-man driller equipped
with fast new type auger. For :
any row crop tractor. Easy to 5=
operate from driver’s seat. Make
big money doing custom d‘iiggin]g.
Guaranteed, Write for details.

COMPLETE KIT—YO0U ENJOY BUILDING
IT—=¥Y0OUR CHILDREN ENJOY PLAYING
WITH IT—NEW-—-DIFFERENT.
ris r ir [oe spsshly sl hon 15

1 2 shippe
Wector Corp., Depl. PM-T, 1622 Darrew Ave., Evamston, Il
A SPEEDWOOD TOY —

NEW 10, 8. MAVY DOURLE BREASTED SHIRTS
& DRAWERS, THCh Wool, each 1 53.98
0, H (NEW ARMY TONCHOS (slightly e
perfect) . . O SR e
MEW 1. % ARMY CANTEEN

NEW 17 8. ARMY PISTI o P R TR
Sond Chock or Money OrFd Include 30c for pottage.
THOUSANDS OF SATISFIED CUSTOMERS

DMERS
WRITE FOR ILLUSTRATED FREE FRICE LIST

TRIANGLE ®'%: 2. 1:s

TIMES PLAIA STATION, BROOHLYMN 17, HW. Y.

NEW BUYING-GUIDE...

RADIO PARTS

MANY AVAILABLE WITHOUT PRIORITY

Mall coupan now for FREE Concord
Buying-Gulde and Revised Listings—
68 pages of standard-line, hard-to-get
radio parts and electronic equipment.
Includes 16-page sectlon of special
bargains. Orders shipped FAST from
| Chicago or Atlan t:.h-'rnll coupon today.

CONCORD RADIO CORP.
(Farmerly LAFATETTE RARIO CORF.)

CHICAGD T, ILL. ATLAMTA 3, GA.
01 W, Jackson Blvd., 365 Peachtres Street

I CONCORD RADIO CORPORATION, Dept.p-75 |
1 %01 W, Jackson Bivd., Chicago 7, Illinols i
| Please RUSH FREE Concord's new Buying-Gulde, [ ]
L 1

3

AR e

R e S

JULY, 1945

FORWARD /

Originally developed by
Mallory for the United
States Army Signal Corps.

The entire output now is
devoted to war purposes.
But these batteries have
enormous promise for

peacetime civilian use.

P. R. MALLORY & CO., Inc.
INDIANAPOLIS 6, INDIANA

Say wou saw it in Popular Mechanios!
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MOTO-TOOL

Long before Pearl Harbor, Dremel Moto-Toosle won their
Bjaurs hg; tackling tough jobs in ton] rooms and machine
shops, Slnee the war begen, Moto-Tools have earned the
respoct of every branch of the nrmed forces, And thou-
snnds of them helped estublish prodoction records in
plunts such as General Eleciric, Westinghouse, Reming-
ton Arme, Ford, Nash-Kelvinator, Cunwlidnm—:{ Alrernft,
Northrop, Dcui:iaa and many other arsenals,

Only Moto-Tools Have All These Features

A Model 2 Moto-Tool developz a speed of approximately
27,000 rgm, Weighs only 14 oz. Shaped to fit the hand.
Hturdi uilt. Has shock-proof bakelite housing. Bal-
anced for vibrationless operation. Usea 110-120 A.C.
or ILC. current.

THE “"POCKET-SIZE” 4
MACHINE SHOP

PUT THIS “WAR VETERAN” TO WORK

T

&

| Kit No. 3 with 23 high
Irﬂt:l ﬁnmr%msﬂlrl
ot | i - T ool TE

_.--""'i hardwood cose - $23.5 your War

with 1 nee

i as priority ratl are i
ong priority ngs réqu y ask
Model 2 Moto-Tosl, | ployer for ene. Write for FREE CATALOG,

HOW TO ORDER 2000 g aotar

Mn"'ﬂ.‘l‘nﬂl. ‘[T Ask your Desler about Dremal Moto-
Toola and acoessories.

with a Moto-Tool.

If ha does not 0O Sharpening [0 Burring [ Cloaning

handle them, send direct to factory, As o Einihing e 5 Griedine 0 Routing
O Sanding O Burnishing Rasping
f Bosard or your em- Ll Drilling O Trlagying 1 Earvin
O Martining ] Sawing O Brushing
O Enfiraving O Searin 0 Brossimg

STHi646 | DREMEL MFG. CO.,  Dept. T115-G, RACINE. WISCONSIN

1S

The BIG small lathe

For the homecraftsman who

wants the best=——ihiz SHELDON 10" Precision Lathe
fs unequalled in the moderate price feld. 11347
swing, 17 collet capareity, full quick-change gear box,
power longitudinal and cress  deeds, underneath
Vehelt drive, 5 drawer steel bench. Write for ciroular.

SHELDON MACHINE Co0O., INC.
4266 NORTH KENOX AVE, + CHICAGO 41, ILL.

W personat siarionery/l

Your Name & Address Elegantly
Printed on 40 Sheets Whippet Bond &
20 Matching Envelopes »++ only = ++

Wa will eleguntly print anyone's
m“dmﬂ-’.huinmurm-
-Ill.l].ltj't_'. on 40 sheets of ecrisp,

Eew Dond i
{made by ME:EUHE:EE
matching for only

o

250l O, if you send 100

sets we'll include -ngm wiﬁfﬂlr
FREE of any extra charge—or 5
wetaln all postpaidl Bame name, or
ms many as § differsnt mumes oo sts-
tionery. Meney =Back Guaran=
tos. Bupply limited, Order Nowl
WESTERN STATIONERY CO.
Dopt, 240-6 Topeka, Kansiy

EXTRA VALUE

Machinists and Toolmakers.
GERSTHER TOOL CHESTS
445 Columbia St

Genuine GERSTWER Toal Chosis assure oxirs
service and extrn sstisfaction. Free catalog for

Dayton 7, Ghia
;

HAVING TROUBLE
WITH SMALL RADIUS WORK?

CRAPI“SHT.N', SHOPMEN, tool, die and patterm mak-
era! Yoo need THE STUART ABRAZDR, the indispen-
#able power tool for small radius work on metal, plastics,
wood, glass! Perfect shaping, machining, finishing, pal-
Ishing, deburring, snagging, roughing,~——plus perfect tool-
sharpening!

FITE ANY STANDARD DRILL PRESS (235" column)
own table tilts to 46 degrees; swings out of way when
not in use, Delivers TO0-4600 surface feet of nbrasive
per minute ranging from TOO0-36,000 RPM at 1h"
spindle. Small cost, immense labor and time saving,

Write for free illustruted, detalled folder.

STUART INDUSTRIES, Inc. 307 Lafayette St
Hew York 12, New York

"BLACK on WHITE for BETTER SIGHT

S W T TG WL WL T L FOL T T

WYTEFACE Steel Tapes have black graduations on a crack-proof
white surface, Easy to read in any light, from any angle. Faster
measurements with fewer errors, Designed for hard service. Resists
abrasion from rails, pipe, rocks, concrete. Protected against rus,

KEUFFEL & ESSER CO.

EST. 18467

a DEMARE

WYTEFACE
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: RLI431 NEW YORK « HOBOKEN, N. ).

CHICAGO - DETROIT - ST. LOUIS

SAN FRANCISCO - LOS ANGELES
MONTREAL

‘ LE .
“wr Slide Rulea
Massuring
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DRILL PRESS OWNERS! |

HERE’S 1 TOOL WITH 5 DISTINCT USES
= THE EARRON MULTI-PURPOSE
ROTARY WOOD PLANER

FLAMES & SURFACES » PANELS & BEADS $
ROUTS & GROOVES » RABBETS » TENONS
ALL METAL AUXILIARY

DRILL PRESS TMLE

Has 234 , In. tros
wurinee. BEguipped foe -hur\-er |.lr

many oihes Irul.lurhnl :
._

L Conwerts ANY drill preds
into a tim@é Saving, low cost planer,
panegler, tenomer, etc. Burlace fin=
ishes all types of tough graimed and
knofty swriaces to agate smoothness.
Balel GQuaranteed harmiess to drill
press.  Thousands now In pse. SOLD
0N MOMEY BACK GUARANTEE. Full _ -
refund on § day trial. Shipped prépaid g
on receipt of §7.850—or C.0.D. YOU
RISK MOTHING. Frie lleraturce,

wekkahop e I :'\u.

ALL TYPES
FOR MORE TOOL

T8 MILEAGE

Ask Your Dealer

DRDP FORGE & TOOL CORP.

UTIC UTICA, N.Y. %

Gottyesore Shur-Grip” DRILL VISE
H Has S-waoy use. Can bold squore, rectongulor or rewnd

part. A greal home-shop fime-saver, - Price $15.50
. F. 0. B Eozt Providence, B. | Only cosh
esders cecepted. Send for Bulletin 3.V,

JOHNSON TOOL CO.

L. H. CODK, Dwaer

TAST PROVIDENCE.

Titan Slide Rule
ar dizgmeter. Eosily read, clearly marked single
index  seales.  Gives  logarithmf,  mecipoocals,
BOuAFeS, BEEATe Fools, Sines, and LADEES. Coa-
tnuous circular calibrationa cannol §o  *ofl-
Foale.*®  Imvakuahle in ﬂlllhﬂ'lh‘"l‘ll.ld-TL. dlwl=ion,

portion, conversion, oll mathematical [-m'h—
!f:u Made of durable heavy pure whits Viny-
Hiw, Complete with instrsctions, 83 856, Lenthers
cite case 7oc additlonal. Money-back guarantec.

PRECISION INSTRUMENT CO.
Box 654, Dopt. AK Church St Annex  Mew York 7, H. Y.

- BIG MONEY .

SAWING
oOoOD NOW!

ONE-MAN

OTTAWA ..

ACTOR SAW

Turn wood lots into cash: help save other fuelz towin

the war, [ae Dtl;wn--fantx:ul cutting; easiest way, FREE
Cuts large and small logs, fells trees. Thousands in ﬂﬂ“‘
wse. Built toleat with special heavy =tiff saw blade. (]

FPositivesafety cluteh control dri!mfrowm:'powntl-hl-uﬂ' Lisy

OTTAWA MFG. CD., D727, Forest Ave., Ottawa, Kansas
JULY, 1945

Get the

{SMOOTH-ON
REPAIR
HABIT

Eeep your heating and
plumbing systems,
household equipment,
utensils, tools, ete. in re-
pair with Smooth-0On
No.1 Iron Repair Cement.
You can easily do it your-
self —make repairs that
last, yet are inexpensive.

Smooth-On is easy to
use. You apply it like
putty — hardens like
metal. Stops leaks, Seals
cracks. Tightens loose
bélts, rivets, serews, parts,
fixtures. Requires no
heat, no dismantling of
apparatus.

Keep a can of Smooth-
On Handy. Does not de-
teriorate. Ask for it at
your regular hardware
store in 134-o0z., 7-0Z., or larger containers.
If you don’t find it there write us direct.

THIS REPAIR FR EE

HANDBOOK

Full of eas:.r, short-cut repairs. 40 pages. 170
diagrams. Simple direc-
tions. Pocket size. Handily
indexed. Absolutely FREE
i —send the coupon.

===Sign and Mail Today.——-
Smooth-0n Mig. Co., Dept. 37,

5T0 Communipaw Ave., Jersey City 4, N, J.
Pliase send the Smocth-On Handbook]

o1 R S W e

Address.

TdGssnnnans

Doitwith, SHOOTH-ON

| —:ﬁ.lw;ri write your name and full address clearly when
| answering mdvertisements.
173
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String your clothes line on TITE-LINE clothes line
holders. It's quick. It's easy. It's the surest way
to prevent that exaspe rating washday disaster—
broken clothes lines. Each section is L.:rr:uml}r gripped
—a line break affects only one section.

Easily Installed on Flat and Round Surfaces
TITE-LINE elothes line holders ean be used in
attics, basements, outdoors wherever clothes line is
used. Saves line, saves time, prevents knots and
kinks, holds line tight, no tying. Get TITE-LINE
at your favorite hardware store. If not in stock,
gend us your dealer’s name,

THE MIDLAND C0.5:uh Milwaukee, Wisconsin
Manufucruren '?fn.!'r.:'!‘eryffam'nr::rec.rm.!'E'usy Garden Roisers

ALL T-{GARETTES | TERML.S'
YOU WANT!...and /4 | K‘gPMA MOVING

a Case to keep 'emin! with Steel-Grip Gloves

With not a moment to be lost,

keep men at work and materinla

Make Cigarettes YOURSELF moving with Steel-Grip chrome
tanned cowhide gloves, Steel rib-

QUICKLY! . . . EASILY! Eone over tough Jeather stripe;

palm and fingers reinforced, for
utmost wear, Handle mu.h
]lc.w}r sharp materials with
amd snfely and sureness, Or w)
our %ublemlt l:lvcrd-ﬁﬂﬂ pmrm
E{u rip exfeguards ha]
U an i mp:lrwdmlgt-ummtr LFH!E]
tl industrials since 1910, Wﬂhfw
;u: or state your need today.

INDUSTRIAL GBLOVES CO.
€49 Garfield Bivd., Danville, 1II.

with this new meatal
CIGARETTE MAKER

Cigarette maker rolls
round, firm-packed
cigarattes in seconds/
Mo mess| Use any to-
baceco, and gummed-

:;?::E:f_: Canadn: Safely Supply fo., Toronts @

smas Plas: Sinel o Oper s'm I:l]MET TACKER &= .-
¥ ak

tie Cigar- -' W:mui-s;:rd?".l

otte Case, Bulit to Lait o For tacking insulation, upholstery, roller

too—hoth Lifstima, thodes, shelf paper, decorations, ete. One

for the sams amag- Quantities Limi- hand operated. Just sgueeze handle, drive

ing low price of ted! OrderMow | twinpoint tacks right where you want them

. Uﬂﬂ i 18 Send Cash ar Tack where you can’t ng a hammer.

s e o | [ SorascSamta E-

postage. $1F|“| 15¢ ‘. .

= __ only B forpostape Red H Twist Drills

"GENERAL SALES—DEPT, PM37
263 M. Pulaski Rd., Chicapo 24, lilincks
I Please send me. Sets of Cigarette Mokers & Cigarette Coses.

Finest high speed steel, parfect points, supremel

accurate. Needed by every mechanic and rmf
craftsman, Set of 29 drills from 1/16% to 1<*
in handy case. Straight shank only. Write for

I I enclose plios ¢ for pestage. prices and name of nearest distributor.
MAME | Some territory slill available to- hmﬂm.
ADDRESS Essential rated orders must be filled first

CITY. STATE.

e e — — —————- | STAR PAPER FASTENER CO. Dept. S& Ilnnlalli, Gonn.
SHARPEN YOUR DRILLS WITH THE

E-Z DRILL SHARPENER s

with
Protractor

ined maot o BoF.

This procisbom fixture was developed for fectory use by alrorafl tool enzinvers. o
]I- PHI:I-'I'H»'-\ . !-'\-'-l

al &
Buaitdl ly il atiaches Lo bobnch or inder framae. I CT O FEATUHE
ndjust quickly for different drill angies. Thousands o (17 | Fopabir slhogs
frm Bhops—=wharever sccurnte hales are delBled,; 1 & B8 BAmple I|:- ogErats RV [RELEE I|||I.|.||
porfect hole conlerda mpd clearance, Guarmnteed to do the work MY ".l-"k

SHARPENS ALL ROUND SHJ&NK I:Hlll.l.! FROM THE SHORTEST
— w”"ﬂ'_:'l" I-ONG—i S32 TO 1 1716 DIAMETER
as poml as new, Low price of 802 :H:U Lﬁu;”:‘r fEfﬂQ’{,h’."{.‘fﬁ.ﬁT.J ;ﬁh th.;".n’ﬂ'.’.‘ih"ﬂk—'f:t.','ﬂ
tool. The E-& prolractor glves you prog lea for cutbing exira hord material, ordina uae,
far MII‘I..F |'m||:1.'rlu] wood, Plexigias, Itll"l l* lastics, Roend check or money onder for 83,8

WE PAY POSTAGE AM
b A LT AND SHIF IMMEDIATELY. Write for FREE foldor giving scientific data nn

FRED F. TEN EYCK, &ttt S oo

MODEL Mo, 1 is already set for 9% delll angle, no ndjtlalment needed for 980 %
of drills. Sturdy shop model. Postage pald §1.98,
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ELECTRICITY FOR ANY JOB
ANYWHERE

Reliable, ical slectric service anywhers,
ln:ﬂ:_[me.. with an Onan Electric Gen-
erating Plant. Driven by Onam built,
d-cyclo, gapaling angnes; thess power
plants are of single-unit, compact de-
sign and sturdy construction. Sull
able for all types of pervice.
Modali rangs fram JI80 Lo
35,000 watts. A0, typed
from 115 ia 660 wolts; 50,
60, 180 cycles, single or
thres-phase; 400, 500 and
BOOD eyele, simgle
f"“‘“ alwn mpocial
requencies. B.C.

4000 volts, Dual vail
lﬁq t¥pu available.
rite for ERgQineerin
asslstance gr detaile

literature.

ONAN

“ DLW oMAN & SONS, 2507 Royal-
ston Ave., Minneapelis 5, Minn.

cononnx the rust remover which
has gone only to war
production plants is now available for removing
rust easily from iron, steel, brass, cooper, nickel,
bronze, chrome. . . . Penetrates and acts in crevices
reached only by liguids. Mentioned in Dec. 1944
Popular Mechanics.

If your dealer cannot supply, send S1.00 for full
guari, get valuable “Manual of Rust Control™
with erder. Ungualified money bock guaraniee.

ALLIED PRODUCTS CO., CHICAGO 10

TAPE WORMS
ROUND WORMS

{Ascarids)

HOOK WORMS
WHIP WORMS

--.}mmfme}mrdogufﬂﬂtﬁ;sﬂum

w PULVEX
s WORM CAPSULES

Uised by leading braeders. Atleading pet, drog. department sores, Slc
 packagn | deubla sizm, 75c). Packed two ways: for puppies, for dogs.

Fix Scratches, Dents, Nicks
@======_the Professional Way!
Get This Handy Kit!

| Rupalir dam furniture surfaces with
| miew practien] kit

Enables anyond 0
@ jota  like =

Every homes and shop needs th
markabie KIL

ks re-
Pays for ilself over
Ead over

Amazing Results—Easy to Use

Kit includes 23 different items—scraich removers for
glight seratches, assorted shades of shellac silcks Lﬂ'
s, botiles of llght apd dark stains, shadln
hol lamp with fuel, stainleas stecl Th-lﬁ.
Fuslos, serntch stloks, steel wool, Bandpaper;
. FPetked in hawily leatherette finish
. Bopt investment of llulmﬂa
ied | i

X Paostpaid
nstructions supplied,

AMERICAN HOUSEHOLD BUREAU
Dept. F, 520 N. Michigan Ave., Chicago, lll.

JULY, 1945

Proserving "
Power

B _.-'."'_1_;.‘*'-4' /

i ff--" e a_'j'?rrez :ﬁ'rrn" -"%rz—‘rm‘

[THE UMITED STATES—=RUSSA—BRITISH [HPRL]

To win battles, it is necessary to
defeat the encmies of our mobile
egquipment, Dirty engine oil is one of
these. It clogs oil passages — makes
valves stick — robs engines of power
—hastens engine wear.

That's why, during the war, the
armies and navies of the United
Stares, Russia and the British Empire
are the biggest buyers of oil flters—
and why the engine in your car,
truck, tractor or boat needs the same
vital power protection.

Protect your engine power and per-
formance with AC Filters and Ele-
ments, of equal quality to those built
for the Three Great Powers.

AC SPARK PLUG DIVISION
GENERAL MOTORS CORP.
Suppliers of Of Filters awd Elements to
the United States, Russia and the British

Emfrire

W
e 2

ILFLTERS

SPEED FINAL VICTORY —BUY WAR BONDS,
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Blackhaads are

ugly, offensive, am-
barrassing. They clog
pores, MAF your ap-
pearance, Invite eriticism.
Now your blackheads can be

remaved in seconds, stien-
tifically, and easily, with=
out Imjuring or sgueezing
the skin. VACUTEX creates
a grntlc vacuim argund the
E blackhead, cleans out hard.to-
reaeh jlaces in & Jiffy. Germ
laden  Kafidi  mever touch the

SAFE=SURE skin. i maly place the dires-
SANITARY Qv uﬁt:nrturu.z. ;
Dﬁ | M TY and it"s out. Release oxtractor

and blackhead 8 ejected.
FAST VACUTEX does It alll Den't

PLEASANT risk infection, srder today!

10 DAY TRIAL COUPON

Balles Products Co.. Dept. A-3207
19 West 44th St, New York 18, N. Y.
Enclosed find Ship C. 0. D. 0

£1.00. Sond ma will pay postman
Vaoutex pastpald. &1 plus postage.
My dellar will be refunded if | am mot delighted.

MNAME.....cous T T T '

ADDRESS . sscssssssssnnsnsssssnnssssnssssnsnsss

WORLD'S LOWEST PRICED

ADDING MACHINE

VEST POCKET SIZE

IDEAL FOR BUSINESS OR PERSONAL USE

FREE TRIAL

ONLY 5 Fits vest pocket or purse. Guaranteed

accurnte. Opernted as easily, and as
TOTAL .!'i T 1 i '_ 3 & i Ly Fi r
kot i reliable machines costing many

times s much. Mot a toy. Substane

SEND NO MONEY ¢ 11y made of 25.gauge steol—gunr-

:,mn E h[Bl“]: anteed for life apainst defects in
¢;1qu?§':t.pr .,.,E construction.  You pmitivelrl can’'t
ive _ Absplutaly buy a caleulator of equal quality for

e Tlate % as little momey. ACCEPTED AS THE

wEry "":"_" gift.  PINEST LOW PRICED CALCULATOR

FOR OVER 30 YEARS! Operates with a
flick of wyour finger. Adds, subiracts,
multiplies, divides—counts up to ten mil=
liom, Paya for itself over and over in mis-
takes svoided, and time saved. MAKES
IDEAL GIFT.

Sold on a positive money back guar=
antee. Send only name and nddress, pay
postman §2.50 plue postage (dend full cash
if outside U. 8.). Money back within 10
dayg if not delighted. AGENTS WANTED!

CALCULATOR MACHINE CO. (Mirs)

Dept. 167, P. 0. BOX 1118, CHICAGD, ILL.

176

Say vow srw i in Popular Mechanies!

KILL RATS!

THIS SAFE, EASY WAY

Get rid of rats easily with new #m, el
K-R-O Ready-Mixed, now in Bis-Kit
form. Nothing to mix. No mess. No
bother. Simply place Bis-Kits where
rats run and K-R-0 will kill them or your
money back. Mr. N. P., Hudson, N}.‘ H.,
writes ". . . in one night I got 10 rats.
We think it is a wonder.”

Not a poison, K-R-0 (Kills Rats Only)
contains a variety of red squill baits, Itis
particularly desirable for use around hu-
mans, livestock, pets, and poultry. Small
size can: 35¢. Large: $1. Also Red Squill
Powder at 75c, At your drug, seed, or
hardware store. The K-R-O Company,
Springfield, Ohio.

K_ n_ KILLS RATS
ONLY

MASCOT SLIDE RULE

& Fita the pocket, Quickly solves any prob-
~ lem in multiplication, division, propor-
tion. Gives the square, the sguare root,
logarithm and reciprocals of nll nombers.
Trig scales g:i\rn gines nnd tangents of nume=
bers. Fing black gradustions on white cellnloid.
Complete with instructions, Pri i daleElenid
cane §1,00. in leather cose $1.20. Money back if
not satisficd, Special offer Lo agents and dealers.

[oy oron soe mue g 1

Blade in white Vinylite, Snme sexles ns Maseat Slide Rule, Complete
with imstructions. Without case, $2.05. Lestherelts case, T 5o addin’l.

TAVELLA SALES €O., 18.-H West Broadway, New York 7, N. Y.

FALSE TEETH

KLUTCH holds them tighter

ELUTCH forms & comfort cushion; holds dental
plates so much firmer and snugeger that one can eat
and talk with greater comfort and security; in man
eases aAlmost as well as with natural lentl’:‘ Elu

lessens the constant fear of a8 dropping, rocking,
chafi plate. 25c and 5)c at druggists . . . If your
drugglst hasn't it, dom't waste mnnEﬁ on substi-

TTLE

tutes, but send us 10¢ and we will ¥ou a gen-
erous trial box. B 1. P THC,
KLUTCH CO., Box 4593-G, ELMIRA, N. Y.

BRUSH PLATING OUTFITS

- for re-plating articles in the home and .
shop. Mo tanks necessary. Free particulars.

GUNMETAL CO., AVE. M, DECATUR, ILLINOIS

do you WORRY?

Why worry and suffer any
longer i we can help ¥you?
Try a Brooks Patented Air
Cushion. This marvelous
appliance for most forms of
reducible rupture is GUARAN-
TEED to bring YOU heavenly
comfort and security—day and
night—at work and play—or it
costs yu:i NGmIN?—ﬁ ; h::uﬂa];i’dshard ds
ha . Light, neat-fitting. No or springs.
anm;nen, women, and children E‘aurahlé. cheap:
Sent on trial to prove it, Not sold in stores. Beware
of imitations. ite for Free Book on Rupture, no=
risk trial order plan, and proof of results. All Cor-
respondence Confidential,

Brooks Company, 158-D State 5t., Marshall, Mich.
POPULAR MECHANICS




= DO YOUR DUTY =
3 BUY WAR BONDS

Joul ] of i ore
T sk the T paid o B
...l. prent el to get the besb Horse, EVE0 if

GE'T' a ﬁl.‘-ﬂ'
frer the WEF' Al never T 80T

’ the same 205, e You'll T me
Tt will be it for d'NEE-rEurmulme all the ’
'KDP -:-Duf .“-ah.

. "]_-l:ﬂ.'i':"-
gt will

e IEAHORSES

\ea for DEPENDability

Build: STEAM ENGINE

1 A precision built and engineersd f

single eylinder, 157 seale maring . 1 .

model, with clutch or reverso. k m
® Send 5;.5 for |4 pages scala

drawings, 2 photes, Instructiens.

3 iEnaeet ] <Go0D PICTURES”

Drawings and lInstructions 1,00

ITOTE TR L AT LMl wRITE TODAY FOR THIS 56 PAGE BOOK
IT WILL HELP YOU

“rpee's GI“"T SOLYE MANY PROBLEMS
3 PANSIES

Plant Seads this summear

blooms aarly

= SELECTION OF FiLM
EXPOSURE

. ALl tha rickeat
I{n!m:{] |:E|'_-.'I_'.' h_[minll-':"ﬂ
%&"—" 1 ':"::l-'JL:|:!I-:‘rIu'.1'!;.rJl:'| 3"{"'-‘“*':!'%'; + 1.'- DHELBPIHE
F ik 8. send arme todayl 4 - 1
W. ATLEE BURPEE CO. E _ Gl ENLARGING
278 Burpes Bldg. .. 278 Burpee Bldg. \ :
Philadelphia 32, Pa. Clinton, lowa c FLASH PICTURES

FILTERS & COLOR

Send 235¢ 1o
ARGUS, INC.
Anm Arbor, Mich,
BEFT. W

PAINT STRIPING TOOL 00

Ty ! See lhe ﬁﬁdﬂm&dy

kih this NEW TOOL {nob & beash) everyone can now deaw
nms with paint, snnmel, lacguear, stc.  Teed on suins, modasls,
I-gm.ltrrlm.:ml-w n kil e walls, asbarwe b, furnigure, lieeleam Hoors,
signa, bullstln ba sparting goods. Bu-i'n!hm BEOpEELS, e,
Baad only $1.00 for complete ool l"l:ll pafnting & 110" wide sirige.
neleding adjustable guids, o ving Instroetions,
Ag vasy to ﬂls bYW e O 1 e '

|
Exira Interchangnabls tiga for maling 1794, 17327, -
Bﬁl‘". 17187, 3f32™ pad 178" wide wiripa line—

h,
Every Painier and Craltsmsn Should Own One.

Berd for your teol and a8 many sddiidess] width tips
you seed Loday. Use il If you are not miisfed it
o can da beller work, sdd chamoter 2 well n.1
iy e ¥ois produoct o project, urn Lle Do)
wod wa'll refund yousr mosey pmnm.nt.r:
Paini Dvalera: Frite far Fileraiurs, e

WENDELLMFG. C0. S &858 W

Cameros and Optical Instruments

JULY, 1945 177



AMAZING
LIQUID INSULATION

PiB

tween terminala. Seals old
ingulation. PiB flows easily
««« pemotrates . . . dries pliable
et ures, It m.umtum—pmol’s
ignition srjrstcm
rain-stalled l:ngln[:u %53 O
any electric motor or gasoline
engine . . . industrial and
kick™ preventing corro-  farm machinery . . . home
sion and fighting shorts be- appliances, boats, planes.

1 TREATMENT FOR 6-MONTH SAFETY!

l-oz. bottle...75¢ 4-oz. botlle...$1.50 75 pruduct

P iBisthe now miracle Hguid
insulation used by the Army
and Navy on vehicle engines
durmﬁ amphibioua opera-
t's answer to hun-
dreds of inslation joba in the
commereial or home shop.

F'l B helps batteries keep their

Sand TODAY for FREE booklat on PIB

U. 5. Industrial Chemicals, Tnc. Dept. D-1
S dust e e T,

Get P I B at service stations—
hardware, electric, dep’t stores!

’hﬂ

BURN YOUR MNAME ON TOOLS
WITH THE GR AF / '
PROTECT YOUR TOOLS FROM THEFT
iy gty
> : .i'_' The=
cl:u QuIHT. .‘-1 E-U—Plr'rm-: Anywhens
Write taday.

,,N,.;.rga,; E’-CIJ 3037 5.L. S u, k. Portand 15, 0ire,

MM f BERRY ROTARY DISC SANDER

WITH PATENTED "FLEX-TOP"

Now Let Your Drill Press
Do Your Sanding and Planing!

Bands perfecily. Produces controlled,
uniform sorinces. Duplicates paris
without wvariation. Finished work has
a smooth, satin finish, Patented FLEX-
E‘D]-"‘ _I' ::wm: i if l.liurl'rl.w- Ia irregular.
‘omplets with aan mu -l.laam.

postpaid or C.OLDh . *5-95

AMAZING ROTARY PLANER!
—Alzo Panels, Tenons, Rabbets and Rouls!

BERRY Flaner! Does § woodworking
jobz. Hollow-Ground, High-Speed Stes|
Cutters are set to insure m smooth,
shearing cui. Takes only 30 seconds
1o plane, parallel and finksh an B* w247
board. No gouging. No chipping. Come-

plote, postpaid or
RN e ey o i mi . ¥7.50
TRIAL Take advantage of our trial ofer.

B Toal t satisfy. If net,
OFFER o, o e "o 1o’

H. . BERRY MFG, C0., 222755t

»p Detroit 7, Mich.
178

-

® » & 8 » & 8 B B

Collect us.nw:

Shoulder Patches

.
[ ]
Fasclnaiing hobby. Gread lar o
decorcting dezs. bam. gome
rooms, Poiches Mo o 50¢ soch. »
L ]
L]
L]

Complets ast &l 230 Jor $50.50,
Oflichsl potches owailables lor
wvary sajer Army sod Alr Corpa
undl, Bead ¥l lor sampls ammsri-
mani swd Hlustrotsd cobslogus.

SPRINGERS .

@ & & & & & # & » @

Big Money for Workers

In Home or Shop

Licensed Concrate Spaclallsts wanted. Mo axporicnos
_Ji needed. Make Oalorgiazed concrete pottary without

X molde, New, low cost, patented mothod, Cemotery
products, h:}'ﬁ'!h:lcs, tI]EH.. ete, Basemeont lenksoaling.
ff Other big poy projects. ‘Booklet, details free.. Men only.

. MATIONAL POTTERIES COMPANY
8542 Lincaln Avenus Fergus Falls, Minnesoia

TELESCOPING MEASURING TOOLS

« « « Measure All Holes, Slots, Etc.—5/18 Inch to 6 Inchas . . .
Glves You Qutside Micrometer Accuracy on Inside Measuramants
FINISH YOUR OWN SET OF FOUR TOOLS

D Only $ 25 C.0.0.

Plus Usual Small Postal Charge

T OF THE MACHINE “rul-l: n. READY DONE—ONLY

TE. Ko special toals

Knurling, ote,, u]mdy dumn Wil ncludes all

l'lﬂleil]l ipart machined); u1m|.'llr rlruwlnﬂ:l and detailled instructions.
Tratl 'm.lr narmie and addre

ALCO SHOP, Dept, PM-3, 1;5: !.unn-l: Hivd,, Los Angeles 36, hI-l'

Clean Hands

Quickly remove grime and

grease from hands, and al-

most anything, with SKAT,

original and best Paste Soap.
At all grocers,

Skat Co., Dept. P, Hartford 6, Conn.

"WONDER"
,ELECTRIC BUTTON

Tonal ting sl fral bum aves di .
mf;.ffﬁ‘.ﬁ:‘-; i Ampier Drttclnont, Tiags
mibl Four veicd of musk: b0 distant rooms :Plrl‘lrwrﬂ hun-

ul' r-nnri.ul.lu. axperimenis, S0 tiny 1t cam be on-

T neene of %lu-. 51 unu Tor hum:-n i
fren & 000 word fmetrustion h-u-c:lilﬂ- with flinstrnked exparimenis. RFECTAL
OFFER & buttone and bookbets sent post-pakd for 35, -

BUCK MFG. COMPANY, Box A-28, He. Aurora

BTUDY AT HOME for PERSONAL BUCCESS
and LARGER EARNINGE. 36enrs expert i metro-
tion—over lm,ﬂtlﬂl‘tullmh enralled, L1 B, Degres
nwarded. All tezts luﬂu-ha-l Easy paymeants. Send
for FREE BOOK —"Law and Exsowtive Guidsnoe.™

AMERICAMN IITEBIi-IﬂH SCHOOL OF LAW
Dept. 55-M, 646 M. Michigan Ave,, Chicago L1111

Hew GTTAWA WO0O0D SAW

, —Makes wood sawing
fp=st and easy. Cancuot
encugh wood to pay for
itself guickly. Easily
fi/ moved while attached. Big
heavy blade. FREE detaila.
OTTAWA MFG. CO.

¥l WTIT Oak Ave., Ottawa, Kani,

s SAVE WASTE PAPER .
POPULAR MECHANICS




20X 35" =
SWELL FOR . . .
CLUEROOMS
OR YOUR DEN
JT HB.H'H

{5 Ttu
Wrﬂ

e

ﬁﬁa

TELLS ALL ABOUT .
GREAT 5 & H'
MODELS RIGHT
BACK TO 1854

waTCH
SMITH & WES bON

Springlield 20 Mass:
FOR FIRSTS LN FIRFAH;'HS

BI.IILDFAW[I.DEH’“"“’“' A

I'IIHEI.l.TﬂI
For Light or Heavy Work. T6-Z00

mmrErEE, l_a_.mpln!r- PLANS S50,
Bend today and we'll include FREE
our Big NEW Cprtalog.

LEJAY MAMUFACTURING CO.
1347 Leday Bldg., Minncapolis, FMinm.

WALTON
TAP EXTRACTORS

EROKEN TAPS —
Out In A Jiffy

IMMEDIATE T Salvages ex peneive paris,
Simple and easy to use. Full
L B T
BNIvany instruciions,

THE WALTON COMPANY, 102 Allyn Strect, Hartford, Conn,

LIST PRICES
$1.50—55.00

EW CHEAP OIL BURNER

FOR COOMRING & HEATING STOVES-FURNAGES
HIAT YOUR HOME COOK TOUR MIALY t
WITH CHEAF FUBNACT QIL -

A
. ND I'I'IEIRE EHI'.'H"ELIHH G'I'.'IAL dﬂ

M Fuolizxs 4

Lo In wour ow aF fuFnscs far
ErMaIRTH, l.'l:l. \*:r.a l':r ||I:I|.-|u|||:| Iy pldll_s
first. Send in your nome todogy,
HORTHWEST MFG. co. 535-\] S5th Awva,

ane
Itl."

Mitchell, So. Dak.

.Ring Tii-"'-i
Ten ors B

"ﬁ1

fq,ﬁbDrﬁ

- Be Careful —
(T, o SR

CUTAWAY
ILLUSTRATION
SHOWS JUST How
A MODERN
SEW
REVOLVER
WORKS!

fi Smith & Wesson, Inc., Dopt. .M.,

‘- Springfield Z, Mass. l
Mail my "Ten-Ring Tips” FPoster at |
once. 10§ is enclosed, |
WANIE . .. iicainaaetaas BasEn aEE e I
STREET. . . o I
CITY . PR %, SRR I

(= —— — _— — — —d

120 MILES PER GALLDN

Complete molor ready to mount on ordinary ballogn-tired bleycls,
Mo mechanical skill reguired to instsll. No alteration of bike
neceasary, Ensy o operate.
Can be pedalled by merely
releasing clutch, Speed 5
to 40 M.PH. Shipped pre-
| pald complete with 4 cy-

cle, 2% H.P. metor, all at-
tachmonts and heavy duty
stand. Get complete [ncls
about this low-cost, cons
vanlent tranapostation. . .

| Write today for deserip-
thea Illustrated Ntorature.

WHIZZER MOTOR SALES CO.
Dept. A, 3132 E. Washington, Les Angeles 23, California

WATERPROOF YOUR VALUABLE
PAPERS AND BLUEPRINTS

EASY TO APPLY—NO EQUIFPMENT REQUIRED

Blue Peirits—Valuakle Wills and Dosomeniz—Boat Papers
FPubilic Notbces casily and permancn waterproofed, Can be

geed an pencil, ink or trpe of any kind, Glves parchments
like tramslusrent effect. Can be used over sgain. Send for
i1 goalay. Legal size, $1.0; Bloe Prini size, 2,04,

OLYMPIC INDUSTRIES Bax T35, Seattle 11, Wash.

g 152 inches
w VARNISHED
&

K I8 1.I.|I. Al
mEing.
Clip thia ad, write your
name & address in mar-
gin.

made for rallo & telovision work, This Tubing insulates med
e, resistors, ole r!rnm or parls, Vari-
| F circuits. Neater spd quichkes

Insuloting.
lul puarantomd not to
The biggoel quarters worth on the marlkol.

Mail with 25 te ULSUH HADIU WﬂHEHGUSE, ?3 ‘J MH! St..ﬁhﬂlﬂ. mﬁﬂ

SPAGHETTI TUBING

Assorted calors and slzesl Will stan |! OO0 weltal

Spocially

Olzon's Spaghebti
EPRCK OVEn 3

..Shd.ﬁyr FI"lr[:
CATALOG

™
Ach mvowr]

Al




ANYONE, ANYTIME
CAN MAKE PHOTO-COPIES

QUICKLY

e .

pHOTO-cOPYER K

¥55

COPIES UP TO
18" = 227

Fast, Photo-Exact Copies
In Any Office or Shop

Bame-size, exact photocopies of anything up to 18" x 22,
Eliminates steno-copying, tracing, proof-readi Photo-
copies direct from letters, reco ;, pictures, ue prints,
tracings, receipts, shop nrd:ra--am.rthmg written, printed,
drawn, photographed, even if on both sides. Accepted as
legal evidence. annts from magezines or books. No end
to the uses of A-PE-CO. Needed by all departments.
Thousands in use.

MO CAMERA—NO FILM—LOW COST

Any office employee quickly becomes expert. Low cost per
copy, lowest investment in equipment. Saves other equip-
ment. Simple, fast. No focusing. C-un-a:nrl:s man-hours.
Put A-PE-CO on any available ta

Write for folder of A-PE-CO uses in Y'DUR BUSINESS.

AMERICAM PHOTOCOPY EQUIPMENMT CO.

2849 Morth Clark Street, Dept. GF-75; Chicage 14;.1llinols
Representatives in Principal Qities
In Cansda: Ralhway & Power Engincering GCorp,, Lid.

Easy to Plate CHROMIUM
GOLD, SILVER, NICKEL, COPPER
. For Pleasure and Profit!

If }ml have a workshop=—at home or in busls
—you peed this new Warmner Electio=
nlaf-rr. At the stroke of an electrified brush,
you can electroplate models and projecta—
E‘:‘u can r:l‘ﬂat-: worn articles, faucets, tools,
ures, il \'Er\'l"\re etc. with a dnmhl:;,
Eﬂ-rkilnz cont of metal . . . Gold, Silwver,
hromium, Nickel, Copper or Cadmium.
i H-w.. simple, guick. Everything
ﬂll'n!!h!d—cqui ment cnmpim:e. ready  for
use, Bydoinga o{ for athers, your ma-
t‘-’umr cam pﬂy Jor :md_r nrhm a iweek.
.wettlnéna

I-:te
foday for FREF ster o ilastrated
ay
literature. ACT AT owcu'ﬂm: Crow

SAMPL.
| WARNER ELECTRIC CO., DEPT. C-4

r.?lrlh Walls, Chlcago 10, iinols

WARNER ELECTRIE €0, ge3 ‘Morth Wells, Chicago 10, Dept. C-4

| Gentlemen: Send Free Sample and Details to: |
I Nams l
l Address I

City State
- [p— I-lt-—u-——.--:J

180

IMHD"I' ll'.'l PIECE UNIVERSAL TOOL SET

'I | '.- Hat hl:r
51985
Fitie Cold Chine

satic Screwdriver

WATERPUME Pliers
Prica List & Ooder Rlsnk Firea with Order. HE '-1I Tedey! MW it's Tosls—We hava
|f- Can get i, Or Il et made. » Alse Usifors O ap, Skirs and Fenin 59,85 Sei.

Nugged Hasbuis

FROM THE MEART

fFu_- OF .i.mf.hl'.l.__.___._:-:':'—'f w
i Eaf——._____ -------

Tt v

1527 Grand “PM™ 0. B. Demattels, President Hansas City B, Mea.

POCKET ADDING MACHINE

STURDY BTEEL construction for lifetime use.
Adds, subiracts, sids multipllestion. Capacity
090,000,060, A real machine—guarantesd & yeoars.
Thousands of satisfled users, Bend name

!ﬂs.;l'l;; Wa ‘léllﬁl 1.?1'u|.|.ed1t1!“!rrb ﬂ:ddallﬂrr,
pa tman $250 (plus C.0.D. and pesta
charges). If yon send §$2.50 w!{l
Free : order, we pay poatage. Leather-
Trial — &tle casn Lu: additlonal. Your
) manoy back after 10 days trial
ﬂhd na maney if not satisfed,

TAVELLA SALES CO., 19-HA West Broadway, New York T, N. Y.

External and internal leaks In blocks, e¥l-
inders and valve ports guickly and easily
with LUSCO PLASTIC SEAL.

90 day Service Quarantesd or your money
back., Send money order or s 00
check for full pint—more than =, -
sulficient foraverage repal Proalpaid

ENGINES IN STOCK

The 3. H. (. miniature gusoline englne that
really operates is rl'ill asvallable. Over
|_||-.’| 000 sald to date. /6 H. P. Complate
<0 mmdd e ||||:a,|!||, 16 ncoesso-

) .|II1 'I.|I:'|:|.<.'II taatn d

S 520

Modernize Your Gun! Improve Your Score!
Most durable grips made. Positively un-
hrtnlm'h!al For 1k, Smith & Wasson, Hi-Standard.

ies, I'..uTﬂ & Muausers in a wide choles of beautiful
dn gne in ivory, pearl, walnat, onyx, ets. Low prices. FRER
CATALDG. Dealers Wanted.,

SPORTS, INC., (Mirs.) 5501 Broadway, Dept. P-T, Chicago 40, IIL

DRI-AIR Chemical absorbs dampness
in basements, pame roons, SLOrerooms.
Guards against mildew, rust. Kills
n‘luﬁt% odors. Complete unit $5.50,
f.o.b. Chicago. Get free folder,

TAMMS SILICA COMPAMY

Dept. D-109, 228 Moarth LaSalle 5., Chicags 1. 111,

LUMBER —PLYWOOD AVAILABLE

Harcld Hont wants to send revised No, 14
entalog, 124 pages of wosdworkine idess,
UNTEQUALED BARGAINS in imporoed
nmd American wocls, suptbhes, Those slready
Lolding viis satsleg—semil lor revised sheeoa.
CROFTSMAMN WODOD SERVICE CO.
2TI9 5. Mary Si., Dept. A58, Chicaga &, 111,

MECHANICS

POPULAR



HENRY! | HEARD THAT

GARAGEMAN SAY vou

DON'T HAVE TO GO SLOW
TO BREAK IN THAT NEW

, SET OF BURD GRAF-FLOX

PISTON RINGS !

"

"STEP ON IT” THE FIRST MILE WITH BURD ”M-?fax" PISTON RINGS

Yes, it is amazing, but it's true . . . when you install @ set  To male good piston rings the casting must be uniform in
of Burd “"Graf-Flox' Piston Rings in your car or truck you'll  structure, a quality that is ebtained best from electrie fur-
be able to drive right out of the garage and hit normal nace iron. Burd brought to perfection the electric furnace
3peeds . without danger of rings scoring, scuffing or"seiz- method of making quality castings. Use Burd "' Graf-Flox"
ing. Nut anly that, but you'll find a thrill in the way your Piston Rings and you are assured of a quick sealing, long
engine performs as a result of restored power and pick-up, life piston ring. Mail The Coupon Today.

In addition, you'll enjoy worthwhile savings of gas and oil. BURD PISTON RING CO., Dept. PM, ROCKFORD, ILL.

BURD PISTOM RING CO., Dept. PM, Rockford, Illinois
Gantlemen:

1°q like n FREE copy af vaur 'l!andr Handbook, ' \ﬂttch tells how
to kecp my car in uu-u'd. worklng order. Also send a “*Car Economy
Record Book'™ for keoping my mi]unmu CHRLE,

NAME . co s nnsasns FE R EEE SRR RIS EFEREEE RS AR
ADDRESS & 4 o v s ssansnsssssanssnsssssrasnsnmundmasisss
CITY. sednshssnsssnsasanssras DIMAIB:ssssdasaannan

"EVERY THING Metal Items
Need in an Oil™
* The NEW %

IENDOIL 35¢

Lubricates == Cloans =
Protects = 1-6L Sire —

McCambridge & ﬂtclilbrldul Co.
Baltimore 23,

110-VOLTS AC /20 cursia

with EKEATD RKONVERTERS. Fuornish
standard 110-v AC from 52, 110, or
220-v. DO, Good dellverles on sizes
360 through 26500 watis on priority
orders.

Qood deliveries on B, T1%, 16 & 26 KW
AC generntors. Migr's of moltor genoras=
tors, frequency changers and high fre-
quency generaLors.

KATO EMGINEERIMG €O,

51 Elm Strect, MANKATO, MINM., USA

3 grea T Waterproof, shockproof, anti-magnetic, radium
TH’ESH!'E EmEmiul?ﬁ E;; H i Eg-_' dial and honds, unbreakable crystal, precision I
gl | |

': o
e G i ’=%:> s FR TS fm il ecend s 78 K|
ene i fu Jirum:ip“uﬂm.;aﬂ:i}ﬁﬂ .5; £g® £ ; 3 :
nlu nn- 25 far llrllﬂ “'.'.":fn"" bosk, Ths :Im that G i. ]'M.‘.I'i nut. Ma, FM 12]1—I5 jewels. sweep sscond 5
B Enad n oy s et ) AL hand, stainless steel back = 35.?5

hlln' Lid., N. E. Frissell, Gardner P1, Mass. and 5176 d.mt.n-n. |

Mo, FM 328—I7 [ewels, sweep zecond ‘
hand, SELF-WINDING. all stainless :tn.l ;55 ?5

case

Blueprints $1.00 - Cataleg FIIEE
FORTFAID FED, TAM iWQL. L] Mib OASERY FUOMPTLY FiolEn I

Detail cominsctan Bluse it an & Lerwit matal and wosd-weding |

teoh ponipaid b 5100, Iethdm for Lawss 10 i YEM
S P or £4.0: okt o o e "-!wm" | Write for Free [Nustrated Booklet "'FM

e vovmii ireihadl conhaga evellable for Bhesy Moy 1aree up i B0

o somparchis ram to a0 BELL WATCH COMPANY

i pind 33pmge Erimtagiimn b with Blaspeiot Gedmjuyislin :
H Lo s, WL AT Time-Lifs Bldg., Eockefeller Cemier, Mew Yark- 20, M. Y.

LEWIS MACHINE TOOL c€O.
PO, Box 116, Sta. A, Depk. M-15, Les Angeles 31, Califomia =
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:;ELEL'TRIBAI.
REPAIR KIT

For quick, safe clectrical repairs on awtes, truscks,
r tractors, houschold appliances, radles, eleciric meotors,
farm egquipment, for aeneral home and factory

wolE AS A-B-C!

iring repalrs,
S'MP - OTHING ELSE TO BUY
18- 7
cO .

The AMP precision
all-purpose tecl culs
and strips wire, ond
atteches AMFP lermi-
nals to wire. Assorts
mant of 100 all-
Topper terminali in
kit, for wire sizes
3% to 10 some AMP
ferminals wsed by
millians in famed
warcraft.

Save lime, meney
=— gnybody con do
it. Hondiest kit you
ever bouvght. Gal
yours loday.

IﬂMFIIT"’ Y]
hil- e —
.|i'|.a.ul:ﬂlh Hﬂﬁﬁiﬂﬂi THIS %
CONNECTICT = )
Sand eash, check, or money order 1o
AIRCRAFT-MARINE PRODUCTS, INC.

1533 N. FOURTH STREET, HARRISBURG, PA.

SAVE WASTE PAPER

64 pages crammed full of useful
information . . . action picrures
machining operations . . . unique
feanires of construction and help-
ful facts for selecting your shop
equipment . . . send for your copy
today.

ATLAS PRESS COMPANY

743 N. Pitchar 5t., Kalamazoo 13D, Mich.
LATHES - DRILL PRESSES - SHAPERS - MILLING MACHINES

SOLDERING Simplified

with this revolutionary gun-type iron
INSTANT i faars
HEATING —Fast Handling

The streambined BAKER Flash will do the work of
several ordinary type irons—faster, nasier, more
sconomically, Instant heating, high or low heat oz de- §
sired, by contral of your “trigger finger”. Haot only
when achuolly soldering. Mon=tiring, pretected gun grip
and perfect balance for eosy, steady application.
Unaxcollad for work in close places. Oporates from
sandard storage bottery or plug-in with 110-volt
transformer., Only $4.75 post paid. With transformer,
$9.95. Send check or money order.

BAKER ELECTROMIG MFQ, GO, 3017 Lyndale 5., Minaeapolis 8, Mian.

ﬁﬁ? Once Upon a Time is

% Just Your Car Away

f ﬂ oy Your irmeplaceable car is the only

i L | barrizr between the molor-age and the
L W age of sdow mabon, A noisy or smoke
[ | ;l =g Moler is your warnmg For immediate

action to prevenl car bresk-dawn.
Tnstall “Rings made by Simplex" and keep rolling in a modem,
faster world. Yeu can get them in easy-to-install szts at sute.
stanes or nstalled at service shops everywhere.
y ) BT WAR BONDE AND KEEP THEM

PISTON RIHS

SsimEL PRODUCTE CORF, Dheselend,

HANLAN APPLIANCE TESTER

Locates Trouble Quickly in All
Electrical Appllances! A MWecessity!

Tn this single Instrument are -combined all th
BeceRanry trats for examining the Drde candition o
ut'lgrt' appliance, Highly eficlent for checking tem-
perature regulaiing thermostats, Clearly indicstes
whon in open or rfmlﬂt poaition, Tosts mnllnu!q.
apeT cirellits, unds, eic, Shary cleculis easliiy
detected, MNo blowing of fases, Test leads are
automatically disconnected when fesbing on 110
Volts. Guaranteed. ONLY §F2.50 COMPLETE with
full instrections. FREE CIRCULAR (Fat. Fend.?.

HANLAN CO., 1418-A, West Jeffzrson, Lo Angeles T, Calil

PUNCH PRESSES

E and 10 TOM Capacity, Inclinable,
Open Back, Bench and Floor Models

GOOD DELIVERY. RATING REQUIRED
WRITE FOR FULL PARTICULARS TO:

JOHM E. KAMDLER CO., Dept. M

210 M. Rosd Sk Kalamazos 12, Mich.

ARMY GOODS (USED)

enps 10c, Oversea caps. 10, Dungarees B3¢, Tool boxes 81,
Hats and cnps I ainconts B1, Gun alings 7 he, Holsters 75c, Can-
feens oic, Cups 15e, Mess kits 35¢, Leggings 28¢, Cartridge belts Sl
Minimum shipment 1. No C.0.D.

Hl Y- sALvAGE' m chmm stl-' "l YI cl

TRAILER AXLES, HITCHES, AND PARTS

@ If you sre interested in purchasing trailes
gxles, hitches, and other trailer paris, contact
us prompily, Cemoleis house trailer bBles
prints. 31.00. Write for free lteroture.

HAMMER BLOW TOOL COMPANY. Dept. 107, WAUSAU, WIS,
KEEPS
WATER PIPES DRY

ey gty

Fiber sovering that preventaeondensing of water on cold water pipes,
Anyoasean apply [t in s few minutes. Btops dripping immediately. No toala
nesded, Permanent, Enough for 26 festof 14 in. pipe, BL.00. Agents wan el

Home Industries, 13168 S. 30th Ave., Dept. PM, Omaha 5, Nebr.
POPULAR MECHANICS
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Help the War Enr

In times of War Emergency, Fire Hazards in-
creage at a terrific rate. Fire 8 a destructive
agent thet aids the enemy. Play safe with FYR-
FYTER EQUIFMENT. Opportanity for Sales-
men. Write today for cur Post-War Sales Plans.

THE FYR-FYTER CO.

Dept. 50 Dayten 1, Ohis

;
FOR AGENTS $ s.u
mmepi®® | caresmen N © 2 80

Timeky fast selling Speelalty—basy to carry, Evervbody buys cur
Cloar View Idento Cose. The perfect Wallet Disert—] 171
Pechets with two _|'l'-'ll'i'r']5l|d!1=| covers. notnl Spdral oy
=fits into Wallet, Vest or Iaumﬁcpm-k:-; and Loding” paurss,
like “"Hot Cakes, '  Price Soe o, Cost you 82,80 Dox, Post]
Order trial Dozen teday, Do not send personnl cheshs. GUA
ANTEE Bale of 1st ardef aF mobey nefunded for unsold paestiab,
FREE 3 color -h-;-r;lé card, samnlg atiazised, wiith 18t order,

HEMO‘H SAI. 5 WRF. IT 5, \E:Ehlr,méaiuqa =]

BEST SHAVE EVER
Sﬁkf.pfﬁoff i a

i = A geoan - ¢ -I
sh'-“m:::‘r:‘h::lu.--n.l-ul Ei‘!i-'[:ir'HﬂH'E-
P e, s

3 ILLIONS 1 s
¥ ery Dlade ¥ G
o5 L [ smTmpl
pAFT TH

HIcad ¥
— Keen
WANT n permanent busf- |
ness  profession of  rour
own?  Then BECOME A
FOOT CORRECTIONIAT, |
Eurnings in this greatly

wil profession ron a3

high as $60-5100 weekly after o faw weeks home training— |

not medical or chiropody—no further capital needed, no goods
to buy. GB0th yaar, Write for free booklet,

‘Stephenson System of Foot Correction

28 Bachk Bay, Dowten, Mass.
HARD-TO-GET

RADIO PARTS PAebAe

Real bar@aind on hundeeds of hard-to-get Radlo and

Eleeirosile parta are Hsled i6 our latest FREE buiietin.

Thousands of sstlsfed, stendy csslomirs on our Jiads.

Send for your FREE money-saving bullotin today.
HATIOMAL ELECTROMIC SUPPLY

B2F W. Kinzie Deot. PM-T Chicage 10, §il,

Balames 4 x 9" Baze. With esther ss_m
Melric or Avefrdupals Weights . . .

Cambeg with 3000 Illmstrations of labopstory
ﬂlﬂ-hhlm went for 75 covts.  Cstalog Disking 19000
thismicala, drugs, minerabs. sbe, xnd 1700 golentife
books sent for 35 eenta. 100 srientifa book s, 10 oenda.
LABDRATORY MATERIALS CO.
7321 Vincennes Ave, Chicage 21, 1ll.

Frﬂ?ht

Paid
fiywhors

n WU.5A.

"I:l.ﬁ'BU% Guarantesd Qermino Marhle & Granite, Doeal di-
b with Us by mail. Save. Write for Freo calnlog toslay,
U, 5. MARBELE & GRANITE O,

@neco, Fla
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PLANS ARE SIMPLE!

THE NEW ?ﬁ gﬁ

FREEZER

plnNS mé{ FROZEN STORAGE

from 5° above to 107
below zera— FOR
ALL PERISHAELE

5 Sizes—
8-40 CU. FT.
CAPACITY ...

NO KMOWLEDGE OF RE-
FRIGERATION REQUIRED

Every amateur will be
proud to make this house-
hold nec . Dperiites
on 32 or 110 volts. FPlans

are ensy to follow and you
may have much of the ma-
terial at hand. No speecial
tools required.

MILK COOLER PLANS, TOO,

are Included with the FAST
FREEZER plans at no extra
cost.

MAIL COUPON TODAY |

Send £1.00 bill, check or
money order for complete
plans and eatalog, Canada
£1.10. Satisfaction guar-
anteed,

Leday Manufacturing Co.
447 LeJay Building, Minnsapalis B, Minm.

Flenso sond me complote plan
flach =1 hil

of your Fast
raler, ak ! I
arder { 1 Car

Froeearr
1l T
ndx, B1.10,

ADDREBES. casvnysos sa dabsadanpni

1TY. .. sanacessrsgr st taannens SEATE. ..o .
[ A8 BB R AR R RD RS R N R R RN R RN RN R RN

LEJAY MFG.CD.

[ AR R RN RO E

447 LEJAY BUILDING,

MINNEAPOLIS B, MINNESOTA.

INTRODUCING-New Yictory Model
~HANDIWELD ELECTRIC—~

Vietory Moelsl Hondlweld Are Welder
operates from 110 volts, AJC. of
.C. current enme ps othor arc weld-
#ri higher pricoed; meralin  Ires
mendous heal o w nll metals.
Mot o toy welder thal LEes car-
bans, but mctually e l!ifulﬂ
ard woatad rods—eizes 17187
and /337 However, due to
Prioritics n generois supply of
1718 rods only are suapplied
with the walder. Guornntecd
oot to burn ouf, Rogpeics fends
ors, nuln bodies, radiators, me-
chinery parts, se. Take Victory
Model Hondlweld anywhere to
joly, operate right fraom Jight
wochel, You'll And o thousamd
upes for thia welier sround
your heme, garage, workshop. Also in garpges, face
tories. repair shops, tin shops; mechanics, Inﬂnlmil'_l‘

slumibiers. formers, o,  Oeder &8 Vietory Mods
lamdiweld Dow.
SEND HO “n"ﬂ We'll rush one to you with rods, holmet, op=
erating instructions, and all necessary LS

with the exception of a largoe jar and & small ;lﬂﬂ! of extension cord;
these most everyone has. Pay poaiman cnly 81.05 rl.un o few cents
wlage,  If not delighied relbrn Viewory Model Handiweld in 5 dave

m receipt @nd money pald for it will be refunded promprly.
Rush your order now.

KUMFY PRODUCTS, Dept. W-202, CINCINNATI 26, OHIO

SIMPLE, EASY TO USE

Magic liguid takes only 2 minutes to repro-
duge any snapshot on to stationery, hand-
kerchiefs, ties, scarfs, ele. Use same picture
over and over again if you wish. Won't wash
off. Won't harm negative or fabricit’s used
7 on. Personalize your belongings!

g An ideal gift. mplete outfit
with full colors included, enough
for 100 Egmlm—ani}r 51.00

. postpaid. Sent C.0.D. for 51.21.

CHRISTY PHOTO SUPPLY
Dept 1510, 2835 N. Central, Chicago 34, 1L

PHEE ' ' 40 PAGE

« HOBBY CATALOG
Over 1000 Items — Over 300 Photos

Dair new 40 page eslalog 18 the "bible™ of wide-anaks modelers.
Iindreds of mbels o chosas from! Planes, engines, baats, joops,
faihd, glideis, supplles, &tc. Bend for Youfs Eoday!

AMERICA'S HOBBY CENTER, °¢et, "% 40 £. 21 st
The “VODE” Daub-er- Shine Pocket Shoe Cloth Kit—

Size 415" x14" — Black or Tan FPolish — Personal Shine
Utility Unit. Single 3%, Double 5% ; Larger Deluxe Unit
$1.00 poatpaid. Dealer Supply on Special Order.

ESSENMTIAL PRODUCTS CO., Williamsburg 1, Mo,

@ WINDOW SIGN LETTERS

y | For 8tore Fronts and Offlce Windows. Anyone can put

Q{ ¥

themon. Samples furnished, Genuine Gold and Silver.

METALLIC LETTER CO., 430 N. Clark 5L, Chicago 10

POPULAR MECHANICS



When you want to fix thmgb fast : . . re-

mmnber Weldw uad Glue. It's qutck to mix
to use.:. tremendously strong:. PLASTIC RESIN

stain- free .FOT- prc:caf .and permanent. Ar WATERPROOF GLUE

hardware Stores, lumber yards, chain stores. Usitio S'mﬂs Puywoop CorroraTion, New York 18, M. Y.

Build These Cleveland Model * Y
e, e “Supervalues™ | ¥ I. E TT E“ RI E “ T ﬁ""q “"\‘

WEI.DWOOD

28157 line-con-
trolled model of =
the preatest of I'1l_!|- =" _-._____-—-‘.!-:L"

hmhus, Hit A A ey 2 T
_ sjo0 T

* Make professional looking let-
tering. It's easy with Stenso Let-
tering Guides. Dress up maps,) *

“Build the Models posters, Scra books —anvihin ",
Biggest S1.00 Model in U.S, the Men in th ) P ol .
EI‘1_’.- bfn}“}:g{u‘:'“j;_lt EH.'.HJI'IJ SIM Air FDF::I :uil;" * that needs slick lettering. Stenso U] "1 F
=T Y 2 * Guides come in a variety of sizes to ﬂ

SEE YOUR DEALER

FIRST. In ordesing dl- 3§ Py fit all needs. Get the completesctof 8Y . - | 49
i, T PIPER cud ¥ X * guides. Ask for Set Mo. 208 at 5 & 10 'q A
CATALOG The civilian plane that went to war, nnd cent, stationery and department stores. LY B
e sc . e o Trov n.’,‘,"‘"“_“""' +$SY50 Only §1.00. If unobtainable locally, send \® , 7
it T-ad . ; :
$1.00 to Stenzo Lettering Company—2510 b

CLEVELAND Honﬂl & EWPLY co Elsinore Ave,, Baltimore 16, Maryland.

450BEGS I.nrllrl ﬁ.".. * +* -* Cll\'llud 2, ﬂilu, u. 5 .ﬁ

WAR BONDS i f 7  Tomorrows Are Welding Pfﬂﬁfﬁ-—

but earmark a few for e, e —

s L | R ou're sure fo gt your share ol post-war wilding prolita
that Hn““%‘;'“P fified 0 PP U with Bobart “Simplified” Arc Welding equipment. More quality
Are |W’.""""“""E walding per hour will sarm lor you ths beller, mare prafilabls

promised your- JI S joba This production welder and squipment that has played
self ofterthe J' o USSR  uch on impertant part in ths welding for "VICTORY™ program.
: [ is now avoilable to you and we will be glad to send you

complete inlormation on regquest. Wrils us todayl ol
MENUAL wed

Brothers Compeny (L

Box M-75, Troy,Ohle &% E"
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HOW TO HOLD ANY SHAPE WORK ON MAGN TIC CHUCKS

' SCHERR. HIEHE Ilﬂl‘trunlhrm

(S — magnetic’ chucks’ inlu‘:pniﬁl fixtures
Jr'ﬂ”l' .I[ i | Y-blocky, porliels, angle irons, of laminated con-
J'I'I J i :!ruﬂinn! ol extends magnatic grippi Nw-r
'l“ f | h They eliminate mechonical d
devices—can Iu combined in ways h
i ; aowkwordly o W I
\ work, al a true werfical, DI' :li a
| wertical angle as sst by aine BEr.  pary held at troe vertical by Magne-Bio
ﬁMnnn--Bfm save your mognetic  aagle iron and two parallels. Work Is held

Tf]']mm-m-

Set of tooimaks

ers' matehod thu(kh Where high accw dl- magnetically by the vertical side of the angle
angle irens, in munq’; dressing off the chuc Iren, as well as by the herizontal Tace of the
CO5E, 0. face, it Is for cheaper 1o uze Mnﬂ chutk. The small I“;IL““'IH;T in the Magme-
Single tooimak- IBlox parollels and grinll Blox tranam|t magnetic helding power, siim-|

Instecd. Yorious lﬁ“l and fbl'l'l'll Inating elamps,
in stock, For special needs we con supply specially formed Mogne-Blox, lﬂ:ﬂ
os ¥-blocks ground of special angles, stc. Let us guate,
i Iu toolmoker will wonl one or both of the low cost 1efs shown ot
'zuh money order, of wa will ship C.0.0. Tha Scherr 10-day money-
-nﬁlf profects you nhlnlur-'lr. Order now.

wrs” angle iren,
§23.50.

Set of two par-
allels, two
V.bloeks, in
case, $14.50,

COMPANY, Inc. 200-A LAFAYETTE STREET

NEW YORK 12, N.

Do a Betten Yol HULLSTYL!NG

‘# Mudern in appenarance and reflned
WITH ONE OF THESE STR

performance, the HULL EAM-
EMPIRE LEVELS bty St o el
?3'“5;5 shockproofl meunting. Folder free. Price

in
LINE .i.L!'I'D EDMFAﬁS gets tomorrow's style,

Smeilest. most EMPIRE TORPEDO LEVEL
Fmsilas, mes) SINE TRAES HULL MANUFACTURING CO.
Lavel mads. *Ciaar- 1 J -4 m P. 0. Box 246-D7 Warren, Ohio 0
shoped'*=—no lhurpnli Ii s b&—- ke 3 8 —e
corners 1o tear pockst, Aluminum st ¥y 4 of, wg
e lang. Haos Lewsl, Plumb, 459 Vials. AMAZING ELECTRIC SWITCH
Mo, 26 $1.75 ELECTRIC SWITCH OF A THOUSAND USES.
L T —— = MILLIONS NOW IN USE.
Tu h light whe
_ g " e 3hﬂ§§.‘?ﬁ!§ﬁ?ﬂ‘;n af‘inrmwurﬁ:n:ﬂ:;?m
ALGHK — Mo, ia put In the x==ghut off the water
o o8 Rt © Bl To S Potand, B 5§ | ket st
E ’ toh. & At n-
With 2 Plumb, 2 lﬂﬂh 2 — 45° Vials, 18" e $5.00 siruction shest ::hcm'inp;mmn;;::nfhl:;n:iﬁ :i'Ilu;t:'J;E::l 1.:;::: i:: I'.'illiu
R e R ANl $6.25 deviee, at the bargain price of $1.00 postpaid.
Order EMPIRE LEVELS from your local deagler. ELECTRONIC PRODUCTS CO. St. Charles 10, lllincls

Write direct for liferalure.

EMPIRE LEVEL MFG. CO. NOW AVAILABLE! Ammunition for
e itcidisanciitel | YOUr .177 or .22 Cal. Compressed Air Rifle!

Denser, heavier Crosman PELLE of pure virgin lend pro=-
¥ide grester ancouracy, penectration nnd killing power.
For all compressed air rifles. Order some today]

in every battle...doing 177 Cal—$1.80 per M. .22 Cal—S$2.00 per M.

vital jobs ... unfailingly At your Dealor CROSMAN ARMS CO., INC.
| or Order Direct. ROCHESTER 7, H. Y.

BURNED OUT or BROKEN ELECTRIC

HEATING ELEMENTS REPAIRED
\‘HTH HE'I'I' AHAIIHE HIBHP,:B!:!TE

E 5|.IF"F'I. IES- AEEE'SE‘JRIEE

Mlcnosc lSCIEH‘I‘!FIt INSTRUMENTS

spencen NEWEUSED 3582 [ ”‘Eﬂ_r?i
BOUGHT-S0LD EXCHANGED REPAIRED Au.. Tm;.._

3
Nﬂﬂﬂ“ﬁ{‘g{ﬁ."ﬂn: IMSTRUMENT CO. IFCHAM EEHT! STRYT

ELECTRICAL LABORATORY & TESTER

Indisponeable in Home. 8kop, Workbeseh, Work on clreufta without fear of blowing
fuses or damaging howuss Line. Tosl eentimully, opsn eleewmics, slorts, grousds, i,
radiss closirks appllascei “'|F vismal lsdicsbor lor sdjusting Felays, controls. Whes
lu:wr:nmi.m‘ :rn 3 piw what takes pleen.  Tdes] for electricians, mechanics, &

Price $3.00 with fsll Instroctiens.
¢INI‘-‘I:II HUFPI.Y & ENG. CO., 5 Beekman Si, New ¥ork Clty T

WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR

“EVEREADY" FRESH DATED BATTERIES
The word *‘Eversady’* Is the trade-mark of Natienal Carbon Co., Ing.

POPULAR MECHANICS




FASCINATING PASTIME
WITH A PROMISING

fach | FUTURE. HAVE FUN...
WHILE YOU LEARN
TO EARN!

® WORTHWHILE HOBBIES for pIeaaum and
profit! Enjoy :.ruumelf while ac uiring new skill
and knowledge . mnklu tinctively de-
signed lamga bo:ea and uther
In-mutl.fuin ts. Mo, m}t ord.mm'].r ‘achool” pr
But smart, exclusive erticles equal tolthase so d‘
m Cﬁ:m o arid New York's high-priced stores. I'T'S
EASY AND SIMPLE NO o tiresome text-
books. You learn by doing, b}a‘ having fun!

@ NEW METHODS and NEW MATERIALS
Make Unbelievably Beautiful Articles

A e, A Out of this war are coming wonderful new
7=\ materials . . . Rainbow Plastics, Onyx-like
LT Coatin a, Plastic Extrusions, l:)ver[a
in colorful patterns of Rare W
Exotic Lizard-Skin finishes, etc. .
wel[ as remarkable applications in meta]s
and woods, Allthese easy-to-use materials
and more aré Yours o enjoy in a hobby
i pmmharmdua‘ss enerythingl

Nationally-Known Designers

Every project — materials and
CAEY, s‘léﬁp-hy-awn mstruct ions—
created and planned by Ameri-
ca's leading artisans. And yef,
they are yours al amazing low
™, ¢osl. So have fun while you
learn basic skills for a
bright new future!

FOR
— FREE
EVERYTHING YOU NEED § PETAILS

Check the Hobby
That Interests
You Most

MAIL THIS COUPON TODAY!

HOMECRAFTERS, Dept. C-4
360 M. Michigan Ave., Chicago 1

Please send Free Details covering plans, material and
equipment for hobby checked below.

. Projects, Plans, Instructions
Ilterials and Equipment!

- = \\F“u;kf"-: =
Hum;'mma ELECTROPLATING
___M__ & . “
=1 _I\ : L*
1”?\2 .
o MEN and WOMEN [Prm—
|

YOUNG AND OLD! Cityooooeoomononoo Zome . Stale

Plastic Fahricating Plastic Spraving
Plastic Casting Metal Crafting
Plastic Molding Electroplating

JULY, 1945 187



‘2000

of Old Line Legal Reserve

LIFE INSURANGE

(atage2l) $ A MONTH"
ONLY __..?;'::;:,%f:n

*OneHalf Permanent Ratein effect 5" year

Buy as little as $1500. of this solid protec-
tion—or more—at proportionately low rates.
But buy your Postal Policy now!

Postal Life of New York has specialized for
40 years in insurance by mail and over the
counter. The savings due to this direct deal-
ing are passed on to policy holders. Current
dividends 91429;. PFurther savings are made
if premiums are paid quarterly, semi-annu.
ally or annually.

POSTAL LIFE OF NEW YORK

operates under the rigid New York State Insur.
ance Laws and has paid out over

$55,000,000.00
to its Policy Holders and Beneficiaries,
Postal issues all Standard Policies to men or
women, from ages 10-60, at low cost.

Send coupon today for rates on this Modified “4”
Policy at your age and other details, Life Insur-
ance is vital!

CLIF AND MAIL COUPDON TODAY

POSTAL LIFE INSURANCE COMPANY

511 Fifth Ave., Dept. M-481
New York 17, N. Y.

Mail me without nhligatinn cnmplete infor-
mation about your low-cost Modified *4"
Policy at my age.

Mame

Date of Bu-ch

Occupation

Address
(Street and MNo., Zone, le}' and Srau}

188

AT NIGHT
with

N0 GLARE
JustUse This LIGHT DEFI.ECTOR

Hight driving can ¥0W be made much more

i
+1:].'|1'I|-||’.‘-—d.l'nl safer o] The NO GLARE Light
pflector fite peatly owver YOUF TEREF View milror,
H.I.IJ‘1 bllgdln Elare Irlm:lmr.-rll:llt J:Hdli:!lih fol-
lowing, bu

oE ThoL fmip PRl view. night or
' st drive without iUl Send 51,00 bill
todny—satisfaction guarnntesd,

NO GLARE PRODUCTS CO., P. 0. Box 1148, Pasadena !U Californin

Y urVOlCE,

Results GUARANTEED

Wae bulld, strengthen the yocnl organs —not with lln-uina
lessons —brut by sound, sclentlfically correct Rilenl an
vocal peercises and absolutely guarantes compleis satis.
factign with resuli|, Wrlle for Yales Book, FREE. Bent
1o o one under 17 wears old unless sigeed by parent.

mh:'l Volce Institute, studio 135-B, Kimball Hall Bidg..Chicago 4,111,

INVENTIONS MANUFACTURED

Get your invention ready to be sold. We will manufacture
a model for you, Work done by specialists in engineering,
production and sales. Patent Development Company, 425
I.0.0.F, Building, South Bend, Indiana.

A eompact

DRI LL-I NDEx container for

indexing and filing twist drills. Eliminates search.
Made entirely of steel in nine sizes. Available on
priority to essential users. See your dealer
=1 orF wrile Lo HUOT MFG. CO.

Foot Schults Bldg. St Paul I, Minn.

COLOR CONCRETE WITH CHEMICALS

A business of your own, Big money making Hollywood style pottery and
birdeaths without moulds, Wishing-wells, stucco-rock, benches, BMar=
bling and cement water-paints. 10e & s snmple; literature, pictures.
Hallywood CementCrait, 8528 Waonds Ave,, Hollywood 48, Californis

F‘I.It this OTTAWA to work
_ for you. MAKE MONEY!
Wood ia bringing highest
pricesever known. Ottawa
[ 2Bisig e S o) o, Tors P e
FALLS TRELS - SAWS LIMES uml!mba Usa b~ h% engine for other work.

OTTAWA MFG. CO., 727 Wood 5t, Ottawa, Kans.

Now Get FXTRA

e ASOLINE MILEAGE

by Now you can get up to 309 extra gasoline
! m1!e.ug|: with & Vacu-matic On_your car.
] ick-up, emoother running, added

mcrmu:guaﬂlm savings guaranteed.

.ﬂnlm!m: Sm arge Principle
Vacu-matic is enfirely different Operates on
the Supercharge princlple, Baves gas, Automat-
feplly provides a better gas mixture, Guaran-
teed to glve up to 309, extra gas mileage, more
power and better performance,

£ie A ons AGENTS TRIAL OFFER

?“m '“*T"‘ HE ‘Every car, truck, tractor a apeet.
u.. _rung:.-“&".rg .i.“';u:u, |1.u.ma addresson posteard for Lzmnnaj'mnk-
| matalled by anyena offernad hew you get yours for introdusing,

| Yocu-matic l:a ?H?" 1251 W. State 5., Wouwatosa 13, Wis.
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(onfidence in a dealer is inspired by
good service and good merchandise. Generally
vou will find such a dealer where products
of KNOWN high quality are featured—brands
whose merits have won widespread recognition.

THE ELECTRIC STOBRAGCE BATTERY COMPANY
I’hifurh“_'lpll.i.'t s

Eride Batreris of Lonoda. Lunded, Toroito

JULY, 1945
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. A DYNAM/C HEAVY DUTY
gé%&WV L i

X INDUSTRIAL WELDER .. FOR ONLY |
- Wi TO SAVE YOU VALUABLE TIME and MONEY!

B &
&T g_{w@ This P"-"l"H' DYHAMIC WELDER—emiily cardad right ta the job—plugs lnla amy convesiant
@ 7 pARM

properly wired 118 velt fight cireuit—worky oa IRCH, STEEL, BRASS, NZE, AND DTHER
IAPLEMENTS METALS—hes B meiollic ond corben are welding heal stogei—dos work you would think enly
mCYCLE 2 g pouible with « lorger mors eapemize mackie. Once you 1s 8 Wﬂihﬂilév:ﬁnm&ﬁ; ™
* S f ot to ba withoul it He s ity will amaors you. In o year a 2 -
g i G w:u :ihul 'k_ -;-:'thml. I:meuhln. holdar and opersting instruction, ebc, femished. by "“"":?:":: ::g’r_';

DIVANIC SUPERCHARGED WELDER i ivais

. COMPLETE. .

Wielis taday far fraa prlers

/ DESIGHED TO DO HIGH GRADE WELDIMNG INEXPEMSIVELY — Walnte- f il mvall
HOME Tl nance Man; Farmers: Mechasics; Maching Shops; Fosndeies; Aubo, Gensrsl b:ﬁ.;-‘ﬁ“ ]:uﬂ'.
APPLIANCES | Repair and Job Welding Shaps; all ||-|in|§ the DYHAMIC And it iﬂﬂhPll:::& en our 10 day
— comn ] witha A nmnfred £am L
d'.-"'_-—'_":_' i ™ m;ﬁﬂul::'l:;'.m 'r'..q"."..';‘}.'u‘.'.."}'“."..,":.‘u'u..'."l..', n?-ﬁ;:::&ul?.q:lullhld oparaliny triel offer,
ﬁﬁ and welddag [Rdrciian r-nhh-l.
L aly e

. . QT oot Syt
AUTGMOSILE REHAIRS S8 | e RS DYNAMIC WELDER €O, » 13 East 23rd 5t, €& Chicage 186, 1L

T FALSE TEETH
FITTIGHT

LUBRICATING FORMULA e eaneacd Iton ot plate

—put in mouth and bite te

LUBRICANT = PEMETRANT = DE-RUSTER # POLISH = CUTTING OIL make o parfect impression.
Remove plate — and nl'li;w
o i to "ol You
FOR THE HOME .::T I:I'I““;'h:ﬂlﬂllr Ed“' ‘f
Especially compounded to make hard-to-open WIN- m;“h:ifpp?mnrvr;“ FI;:I-;I-.
DOWS, DOORS, DRAWERS move unbeliavably easy. DENTYTE is firm but resilient. For
Retards swelling. Eﬂrﬂmals long lasting. Excellent for ;:ﬂ:meﬂmﬂdh "“"l Ty :;E:ﬂﬂ":ﬁﬁ:;:‘:::
Qiling and Greasing all HOUSEHOLD APPLIANCES. Full size jor—{a ysar's undreamed of comfart
par ’m:I;k“E'HH unﬁril; Send dnanr Bill
at i te . Eamy [T
FOR THE SHQP il 'I.'annd;:"i:n:“y uﬂ-w:unh-d. :
A NEW, POWERFUL, PENETRANT for loosening rusted, Dental Products Corp. Depl.pm-51 Manheim, Pa.

corroded machine parts, pipe joints, nuts, bolts, FINE

LUBRICAMNT, EFFECTIVE DE-RUSTER f Il teol d T T
imhumonh.‘ PLAS RS MnncoT KE? MncHIHE

MARCOT 2 a8 Key Machine $55.00
2,592 Assorted Key Blanks. 73.50

SREAT AID in machining, drilling, tapping, reaming of

Aluminum, Ceopper, ete. Auto Code Book & Set of

s Au'tﬁ D-clgll.lh Kgr_-.ls..l ..... = 10.50
| o P 3y
FOR THE SPORTSMAN o, Thinbe " 10.50
Mow you can give your Key Machine Cablnet..... .. 20.00
GUNS + RODS -+ REELS -+ FLIES $169.50

A. J. MARCOTTE C€O., Si2as=ism &
The STANLEY TOOL GUIDE
Get this big book describing care and use of

hand tocls. Ower 200 illustrations. Only

ﬁ postpaid. Stanley Tools, 175 Elm
Strest, New Britain, Connecticut.

the most effective, longest lasting care.

25¢ ~  60c $1.20
ot hardware, 5-10, Dept. & Seors storer

SLIPIT PRODUCTS, Inc., 169 Water Street, M. Y. C.

.1 s TRUCK

], %£12.95 for 1 ... 535.85for 3. *Handee
1 Andy™ nat. adv. Thousands in use.
- | Sameday ship. 5x2rub. trd, whis. Rall

! baear. I, cap. 447 ht. 14" nose, Wi,

WE LOCATE BUYERS

¥ far nnd v T (i35 ]
| 2B1be, Forall purp. 155 10 da. Unrated of T:glll.hl;:::crw%?!::rrﬁ:ﬂﬂni‘-nl, r*';l.ul-:“ﬂimf'u?;gfg' .!:%-fliﬁﬁ ?ﬁ:ﬂﬁu
3 i us today REE PROTECTIVE DISCLOSURE FORA tive
[ | firms cash. Full guar, f.0.b, Write for Eooklet, Weferences, and Foll Parileolars of our serviees to Lnventors.
Bl { guant. discounts, Order from MO OBLIGATION, A posteard will do. Acddress:
[ CamEies min THE INVENTION REPORTER
L.&.«.a...':-':j HANDEES :u‘* I“t' "i‘“} h. ml" l 5¢-11106 South Longwosd Drive Chicago 43, iliinois

[ Your Good Ideas Could Be Earning PROFITS NOW!

- WITHOUT OBRLIGATION, bring your Invention or ides te ue. With lang are knawn sverywhars for Areil prechuon work bntowghest slssly and alloye-—
snginesring euparioncs, and cemplels facilithd for patlerne, dismaking &l materialy. DON'T DELAY: Demand for svery maw [Imprevement sad

fabricatisn and fAnlihing, we haove an ldeal setup ler developing, &xluling erigingl product iy immenss in sl Oelds and grewing rapldly s Viclsry nasri.
patanis or new ldeas 0N ROYALTIES OR OUTRIGHT PURCHASE. Our plants Wirs or write, giving full detalls.

Gtz THE TELEOPTIC €O, 1% wnavense i’
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SURPLUS BARGAINS

SENSATIONAL VALUES
FOR QUICK LIQUIDATION

SERYICEMENS Gl BELTS ARMY MESS KITS U. 5. GOV'T CANTEENS
0Of heavy convas —_ Regular 1. 8 Gov't issue
webbing. Ads il'?l‘l“#!!l‘i 1.:&:] canteens, Plastic sorew Lop
w?tul_llﬂ: ::;L;: E.‘E:“ﬁwu:’,::_'f ﬂsﬂflmlmd to body Slightly
buckie, Evelots He Bligntie A11T7-METAL BODY sgc
| all around. =] bl Fuars Each.
Used. buk guars ankeed periech A118-PLASTIC EODY Bsc
anfeed, Al18— B ek ay
T ﬁgn AL19-Canieen covers,
= | A1die— gau OXELY s . Eaal i aaceidom s a n BIE
o EACIH. « A120-Cantesn cups, ef. . 25¢
BANDOLEERS U. 5. GOY'T USED U.S. GOV'T PUP TENTS
- Hegrulntion army pup bents: o r Turabie HEown eans
Army Bandios BnLﬂ KNIFE — ?u:m |:‘ulzm1ﬁhmttn n:u:.rl |. . Bl W L0 PR

- leers of hepvy Extra heavy Bolo Enife idenl for home, farm e Jungle

x khakl. Used tse. Tade of povernment forsmala. Cutlery stecl, 5 PR A100-TENT ONLY,
by hunters, | Walnut riveted handie, 3L4 inch hilt, 1014 inch biade. ¥ EACH. .. 54_'95

Bay meouts, Fa® 1] find hundreds of veea for a Belo Enlfe—makos & r
k ete.  Sllghily firand it for a sérviceman. Welghd $ .| Aldi-Ropes, wood-
umed Iru.l: puaranteed 2 patinds., ALLZWITH ARMY L] 'y on poles and stakes
mirviceable, 49c BHEATH scosssassssapssnssarssn — for phove. Per set
A129.11 POCKET, EA. AZ1Z—LEATHER SHEATH, EXTRA.......s.50L50 censnsens HLiOO

CATHODE RAY | 7 LB hnm PARTS AsanTMEHT
TUBES A "gold mine"™

for the roadia
BETYiC emaf.
Hundreds of
valuable radio
parts, including
rivets, soldering

lugs, socket®: | LENS and PRISM ASSORT.

resistors,

PURCHASED
FROM U, 5. GOY'T

i i ] Faor experimental work in optics, Cons
experimenters  in: rodfar,  electronics,  ate, trimming oon
bllghl.l}r used by Gov't for test work, Guaranteed densors, eto. Bi=ta af 27 precision :l:lll‘ﬂullsli“:nlm
perfocl, Each tubs teslad befors shipmont, Thoso polished prisms and lens elodn

A13OR—T LEBS. assoried dinmeters and focal lengihs,

Nig variaty, [=ns ll\'ﬂ. niegatives, oio.
5 » 79 .ﬂ::tl.lﬂ]‘ '\l.t“l‘J!llw;': %’ 3

AS19-27 57 35

PIECES v mvies md scs s n s -

COMB. AIR PILLOW aond LIFE BELT D.ADIG TEST METERS TANK CORPS RADIO HEADPHOMES

tubes are sinndard MNos, SEF or GEM4 with 8§ inch
BCTE0T reify  number wanted whon erdeFing.
List of nil:ue‘r tules o IeQUest,

EACH, =

eur, collect, cuvanmssnsasnanas

Every outdoorsman, hiker, eamper, boy scout, The buy of o "
ete., should have one. Made of air tight, water=- 1]"_':"'";"_"'""-‘??'“;: E:‘h‘::‘]rwpi.'ﬁ; T'. I
proof khaki 10 x n.‘l:ill. 1_:.'“!_ n‘::m 4|1.'H€lu oS res
40 inches when All Brand Elstanee.

deflated. Swim-
mers; boatsmen, Fith  mmolstores
proafl o nnd

life belt. Gulckl phicme phug.
juflated ar de. L L Ioieratin Salie
L Folda eoen- ton. G!ll-l'r.ll for 1he radio
nu.t'tiy Used, but Electr Aerviceman and
Westinghouss, ete. ﬂ1|1:-<|:u.r||:'|.11. experimenter.

discounts. Wrlte for list of scale ALOE—TPATE
A127— gae o el et 52 95
iy WRITE FOR PRICES .
CARRYALL SHOULDER PYRAMID U. 5. AVIA. PLASTICS
BAGS ARMY GOGGLES LUCITE AND PLEXIGLASS

o ask TS Tni aheet forme Good worknhle aizes,
qu’.dnﬂwﬁﬂ o o TEN "l‘rn:llﬂurem. Far mm.unn- vt
handy carryeall | Dig 10x18 foat i g e and ﬁ
ehounlder by of pyramid ;1"' R‘: o
Eatnred tatvas witn | the thing for AL AN AT

al 1 ¥ -
wringe IsULton A and CAMPETS, cu:rnl- CATALA J.!ST COLORS

ustabie shoulder [| wal men,
:'EI'!IIP ideal car- Umed  hut ﬁlllv for industrial users,

B Extrudoed shapos, rounds, half
riorp l'r:r sehools recond bEloned ““x"'u:"' el t'u

rounds, e, Easy to moehine, Fur

s 95 nu:ilsnid I-;';|1 assarted eolars,  shones
bocks, Iunches and el ruaranteed. AlES— 5 god Venaths,
duftle’ of ail kinds. | Write forprices, II'..R PAIR L aa s i Ee AIAi—g L -75
i ﬁllunmnﬂumihoﬂ.:m';d AT (i s nas "
hikers, ¢id, * el g
but gunranteed serviceabls, 'DHDER DIEF'CT .FRﬂM TH'S A.ﬂ CAVALRY SPURS
ABOE— 5 Yalucs lore! Hundreds of hard-to-find {tems for home, shan Genuine wishhane
u wl outdoors. &) 'rc-ml'l.mnrr: by money.order, bank drpft i
EACH ONLY. ciissvsns C N L T oL i Lo L S U ihetod s A,
unn s DI m'dm l'ﬂr Il:-s: than 55,00, Inclade =aficient aloz, Far, ... 980
sibas, on garesiion ooien st iiaks Will b Py Ade Ly s
(4] b )iy 1 i s = 3
MILITARY SLIDE RULE rn:.‘.u.'a!.:.u nre gusraniloed soFvieealile and A desoribed.  Your jeraetol  B0c

money back it mot more than satisfied,

ST BIG ILLUSTRATED CATALOG FREE MOSQUITO TENTS

Of marqguisstte
with imped sEmE,
alal rods and
ars included,

lally designed for Army use. , Dept. PMT )
’"huli::: "ufdu .nﬁ ?n‘ﬂ:?fﬂ Revers. 509 So. State 5t. % e
ibie sliding sc
Orig. value 20, Gl:r. 98 CAGD 5, ILL. e, g
ALZ1-EACH ONLY. ... B CHI e | BACH EACH. .. 0unsae-- 2'5
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THOW TO RUN
A LATHE™
Write for this 128-page
hn:d;n-?k D;I.n the care
and operation of metal
working lathes. 255 in-
ptructive illostrations,
Bent postpald for Zhe

U. 8, stamps.

192

"Temorrow™ 15 almost here; that new shop

can now be planned. Soon you can see your
plans materialize, an up-to-date shop be-
gins to take shape, new tools and equip-
ment are again in sight.

A South Bend Lathe will provide the nu-
cleus for your shop, as a precision lathe
is the most useful and versatile of all
machine tools. Turning, boring, drilling,
reaming, milling, polishing, facing, filing,
honing, eutting threads—it's practically a
shop in itself. It's the essential all-purpose
machine tool around which to plan and
build your shop.

Yes, priorities still zovern shipments, but
"tomorrow” iz almost here and it's time
to make plans. Write for Catalog No. 9-G,
illustrated in color.

9-INCH LATHE FEATURES

Fine workmanship by highly skilled machine
tool craftsmen.

Superfinished spindle with large bearings.

Belt drive for smooth, guiet operation at high
spindle speeds.

EBack-gear drive for power and low speeds.
Six, eight, twelve, or sixteen spindle speeds.

Thread cutting range, {Model A)—4 to 224
per inch, 48 pitches.

Precision lead screw for thread cutting.

Worm drive and friction clutch for power lon-
gitudinal and cross feeds ( Models A, B).

Three hand-scraped V-ways and a flat way on
the bed insure perfect alignment of head-
stock, saddie and tailstock.

LATHE ATTACHMENTS. The versatility of
all South Bend- Lathes is further broadened
through attachments and accessories for
many classes of special work.

Lathe Builders For 38 Years

SOUTH BEND LATHE

455 EAST MADISON STREET

WORKS

SOUTH BEND 22, INDIANA

FRINTED BY FOPULAR MECHAMICS COMPANY, CHICACO, ILL., Uw. B A,
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FOR TRUSTWORTHY TIRES

(hoose a name you can trust in Rubber

The most important feature of a tire
today is the name of the maker. Frankly,
it is the only safe yardstick of presemi
tire values!
The reason is born of the war. Immedi-
ately afrer Pearl Harbor, the entire
industry was asked to adopt GRS
(Government Rubber Styrene) as the
synthetic for tire making. New tech-
nigues had to be developed to process
this new soft plastic into serviceable tires
.. and all manufacturers started at the
same time 10 develop those rechniques.

Some bave been more shilful than others!

IBERLIN

That is why your ONLY guarantee of
quality in the tires you buy today is
the name of the maker, and the skill for
which that name is a symbaol.

For 24 years the name "Seiberling” on
a tire has been a promise of fine qualiry.
That promise has never been broken.
With each passing year of intense
concentration on quahty, the Seiberling
organization of Experts in Rubber has
added to its reservoir of skill.

And so today the name "Seiberling” on

a tire, more than ever, means extra

qua.l.lqr and longer wear. It is A Name
You Can Trust in Rubber.

Expents in Rubber

RETAILED OMLY BY FREE,
INDEPEMDENT BUSINESS MEM
DISPLAYING THIS SIGH OF QUALITY

- SEIBERLING

l___‘__.*.-.\"-'._
T N

Guard Your Tires!

On the Baottle Fronfs fires are consumed af the rote
of one every 15 seconds | That means fewer tires for
civilians—for you. Guord your present fires, make
tham lost —and let your Independent Seiberling
Dealer help you. He is an expert in tire conservation.

SEIEERLING RUBBER COMPANY
Akran, Chio;, U5 A, # Toronts, Ontario, Canada
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FLASHLIGHT BATTERIES

Ty P

FOR WHEN YOU NEED THEM-
EVEN FOR YEARS AND YEARS

Mew some fortunate flashlight owners
can again fill their flashlights with Ray-0O-Vac b
LEAKPROOFS for they are temporarily available @
[subject to the demands of the armed forces).
LEAKPROOF, the sealed-in-steel battery

that is guaranteed to protect your

. - ". ] .
flashlight against corrosion damage, FLASH ll

=
o A
\ﬁ RAY-0-VAGC COMPANY, MADISON 4, WISCONSIN

OTHER FACTORIES AT CLINTOM, MASS. « LAMCASTER, OHID - SI0UK CITY, 10WA - FOMD DU LAC, WIS, = MILWAUKEE, WIS. = KAMSAS CITY, MO.
T




