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Our fighting men have a tough job to do, and
they are doing it

They are finding out, in all parts of the world,
what they have to work with. They are the best

judges of the weapons with which American in-
dustry is supplying them.

They know just how fast the General Sherman
M-+ mediom tank will go — how accurate that
seventy-five is — and whether or not direet hits
will bounce off the armor plate.

The test of action in actual service gives them the
final answer—the only one that matters.

Here at Fisher, we want to make sure it’s the
right answer. That's why we give our tanks,
bombers, and anti-aireraft gons the best we've
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got in us. We're using every craft we've mastered,
every special skill we've developed —and they add
up to an impressive number — to give our armed
forees that alkimportiant edge.

Come the pinches, eraftsmanship always counts.
And it's only natural that our fighting men
should rate such craftsmanship as “better than a
rabbir’s fooL.”
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No. 6 NOTES ON USE AND CARE
OF CRESCENT HACKSAWS

Hackzaw Blades are made in two general types: those
hardened all over, and these having only the teeth or
cutting edge hardened. In the latter type the teeth can
be left harder in manufacture and therefore superior
cutting qualities result.

Blades are made with a varying number of teeth per
inch ranging from 14 to 32, Selection should be based
upon material to be cut. Blades having 18 teeth are best
for general, all "round service including solid stock and
structural shapes. For pipe and conduit, light angles
and ornamental iron, a blade having 24 teeth is prefer-
able. For thin sheet metal and light tubing, use a blade
with 32 teeth to the inch.

INSERTING BLADE IN FRAME. Insecrt the blade with
teeth pointing away from the eperator and tighten so the
Blade is well strained, but not to the point where the
pins will shear or loosen. Be sure lrluvfl_' is square and
true in the frame. Sinee edge-lardened bades are flex-
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F'ru|ong Tool Life
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HINTS ON
HACKSAW USE.

Use normal care in
Imrul.!iug the hack-
aaw. Don't use the
FI'JTI:H‘ a3 a i'l"ll]'ll'l'll"'r‘
OF Pry. Mnks‘ BUTE
the material to he
cut is held rigid
and =0 placed that
!hﬁ AKX Nm-
ber of teeth engage throughout the cut. At least twa
teeth should be in contact with the work at all times.

Begin the cut i:uri.*f'uil'l.' but with sufficient pressure to
make the teeth cut...not merely rued on the metal. Lift
the saw slightly on the return stroke to avoid dragging
the teeth and thus dulling the cotting edge. Forty to ity
strokes per minute is about top speed for efficiency. For
faster cutting, increase the pressure...not the speed.
When cutting very thin stock, a good method if con-
ditions permit, iz to clamp it between two pieces of
wonid and saw through the whole assembly, as illus-
trated above.

Never permit a condition wherein the teeth of the blade

ible, they should
be strained tight-
er Lhan those
that are hardened
all over. Alter the
firast few strokes
it is good prae-
tice to retighten
a new blade,

“atraddle” the work. Siripped
teeth are bound to result.
Keep as many teeth in con-
tact with the work az poszaible
!I:n' 1'i|f||l'r;it1_lr':' -'lrll_{ll_‘, -.:I' conlact
hetween blade and 'nlrl.‘L',
using a blade of finer pitch,
or by Tsandwiching™ as cx-
plained above,

HOW TO CONSERVE HACKSAW BLADES. Breakore nceessitates
blade replacement much more frequently than does wear. Many
blades are broken hecause too much pressure is applied when
culling a small surface. The concentration of pressure at a gingle
point on the blade causes it to buckle and im:uk. Thiz failure
oceurs more readily when blade is weakly strained.

Cramping and binding causes considerable breakage that can be
avoided by sawing with straight-line strokes, taking care not to
tilt or cant the saw frame.

Insecurely held work, likewise, is a frequent cause of blade break-
agze. If the work becomes locse while cutting, the sudden binding
and distortion of the bla#le is practically sure to cause breakage.

Repair Parts are availalle for Crescent Hacksews.

- CRESCENT TOOLS
g):'ve M’nyﬁ to Work

CRESCENT TOOL COMPANY, JAMESTOWN, N. Y.

When writing to advertisers please mention Popular Mechanics
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You may worry about the
size of your steak

—

G

L

... but here is one worry you can avoid

BIG, juicy, pre-war steak is hard to get accurately applied by chart, never by chance.
£ these days. So is a new car, That's why For your peace of mind, never say ‘"grease
it pays to take extra care to avoid extrawear joh" Insist on genuine Marfak Chassis
on your car’s king pins, tie rods, steering  Jubrication. At Texaco and other good
crank bearings and other vital friction Jeulers everywhere.
points that mean costly repair bills when
neglected! Play safe—with Marfak chassis
lubrication every 1,000 miles!

Marfak helps add miles to your car’s life.
It's super-tough. It “stays put.” It resists
wear-out, wash-out and squeeze-out.

To insure worry-free protection, Marfak is

TUME IM: FRED ALLEN every Sunday night
‘See your local pewspaper for dme and statlon,

gaie thtome 2 TEXACO DEALERS
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Digging for War Treasure - - - 14 through the periscope of a Jap
PEIPEI' Runs the World w18 destroyer golng down? Even Hi-

. % z rohito couldn’t laugh that off. And
Blasting Is Their Business - - - 28 who hasn't seen a picture of a Jap

G-Men of the Rails = =« « =« « 35 Zero exploding as it hits the sea?
= I Sometimes the boys in blue who
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aside for guns. There are thrills
**Cat Crackers”’—Nemesis of the Axls 56 aplenty in the exploits of these

The Job That Couldn’t Be Done - 66 “Seagoing Shutterbugs” told in an
Your Hobby Can Help W'm the War 76 outstanding June article.
Roads to Victory - = - « - 82 “Blimp Sights Sub”
Delivering Goods Around the World 88 UNTING subs by lighter-
Where-to-Buy-It Index Starts on Next Page than-air craft is an exclusive
American military sport—and a

) profitable one, as the Nazi pighoats
Rough Riders of the Desert are finding out in the Atlantic,

Those big blimps roving far at se
VER wondered what it would be like to ride into lonk: eas$ guing,s Lﬁ: tfe;lr pzcli :

battle on the desert inside a big 30-ton tank all death wallop. They can hover for

buttoned up for war? The roar of the engine is so loud hours over an oil slick waiting to
you don’t hear the heavy cannon beside you; dust drop a depth charge. Protector of
bites at your eyes, and it's hot as an oven. Dive bomb- convoys, they can ride out a storm.
ers swoop from nowhere raining bullets on a desert Meet the Navy “K” ship in a June
alive with rolling tanks and battle din. Tunisia? No, story—"Gas Bags on Patrol.”

sir. Right here in the U. S. on the army’s big desert

“campus.” So put on a crash helmet for a ringside G(‘.Iﬂd-rh'f to the Rivets
seat at desert maneuvers in a June article—"America's

Desert Legion.” {'OR some time now there has
- been a quiet revolution going
Soda Pop Works for Unkcle Sam on within war plants. Behind the

revolution are new applications of
SA?]I\IG lives at sea, snuffing out fires in airplane an old method that rushes ships to

motors or pushing open bomb-bay doorsis all in a completion in a matter of days,
wartime day’s work for carbon dioxide gas—better and turns out tanks by the score.
known as the fizz in pop. It will inflate a life raft in Some of the mystery behind pro-
a few seconds or keep your ice eream bar from melt- duction figures for planes and
ing and it can even be made in your own kitchen. guns is brushed aside next month
Read “Soda Pop to the Rescue” next month, in “Welding for War and Peace.”

Published menthly by POPULAR MECHANICS COMPANY, 200 East Ontarlo Street, Chicago 8. A n;h.- copy in the United
States, 35 centa; subscription rates In Unlted Btates and possessions, snd countries of the Pnn American Postal Unlon including
up-ﬂln £2.50 & year. Bingle copy in Cansda. 30 cents: subscriplion rates, £3.00 a year. To all ather countries add 31,00 o_year over
h‘ﬂ Ehlﬁ rices foT Overseas tage, Changes ln address must be reported 1o us immediately to eliminate delny. Entered as
tter, Bept. 10, 1 at the Post ¢ at Chicage, Illinois. under Act of March 3. 1878, Entered as Second Class
HI.“JE:I’ l.'!- Fost Oflice £, Canadm
yright 1M1, by Popular Mechanles Company, Copyright under International Copyrighl Union. ANl
rights rﬂll."l'ld under Fan American Copyright Unlon, Printed in the United States of America

MAY, 1943 3A



If you own a car
today

If vou own a car today, you own Something ir-
replaceable, Good judgment tells you to preserve
the qimelesa things. That's why you know your
car should have ﬁ'raater protection now than ever.

In standing idle many days this winter, your
car has been exposed to factors that lesse_n
efficiency. Brief driving scarcely gave lubii-
cants time to warm up. So, now that the
weather is changing, rid the engine of your
car of dangerous contaminations that may
have accumulated. You ecan do this with Pyrail.

Pyroil works wonders for your car—while
you drive, and while your car is idle. And Pyroil s 80 easy
to use: your service man merely pours a few ounces of it
in the crankease and in the gasoline tank. For yesrs car
owners have said, Pyrofl really costs nothing because it
paves so much |

B¢, ses your service man at once
ahout getting Pyroil protection.
Alaos, mail the coupon below. Manu-
factured and Guaranteed by Pyroil
Company, W. V. Kidder, Founder,
55 Pyroil Bldg., LaCrosse, Wiscon-
gin, U. 8. A.

3-ounce size in
New Yictory Container

Help Win —
BuyWar Bonds

MAIL THIS
COUPON
DISTRIBUTORS:
!m AND AL
r CHISE !%-

r"mll. COMPANY -l
| 55 Pyroll Bidg., LaCrosse, Wisconsin I
I Please send me all facts about Pyroil's obility te protect |
| w praserve my cnr—and to better my gasoline mileage— |
I untl] victory. 1
= [0 Send details of your Plan for Distributors 1
e i S e i R e, I
| I
: Address :
e T T Trrour o :

S

WHERE-TO-BUY-IT INDEX

Where no name and address appear directly under
an item, the product is not believed by us to be
commercially available
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Black cotton grown in Russia...
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Downy ucts Co., Central Ave., Orange, N. J.

Salf-locking nut for ood...
Tinnerman Products, 2038 ?l.l.ll-n‘n Rd. E-‘J.m‘:lnnd OH'IU
Wooden desk stripped of all steel...

Commandos practice aboard ship..._.....

Cadets leap inte hhm' peel. ...
Pack up your troubles...

New planes wheeled on  wooden fires...
Lowering tharmostat ot night saves oil ..
Mazi battleship on ground is bomb I:rnl
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Bus carries 260 soldiers... i 49
‘Timpte Brothers, Denver, “Coto.

Carrier plane folds wings for storage....._._..._._._. . 49

Prefabrication speeds shipbuilding ... 54

Model deck trains sailors ashore............ ceneias B

Dead-reckoning computer enlarged for ﬂurhnﬂ PR L

Air-cooled pipe sasier to handle... R 1 |
0. B. Weber, Inc., 130 Cator Ave., Jm&r Oity, M. J.

Mock joystick and rudder bar._.......... &1
Bimplex Demonstrator, Box 87, Glenview, IlL

Blind man's scale tells weight by sound...___._._.._.._... &1

Toleds Seale Co., Toledo. Ohlo
Flying transports . a
Shoval packs snow In'lu- amall volume....................

Hi-Way Bervice Corp., 3841 Wisconsin Ave.,
Truck axle made inte ship anchor...........co.ooooiiiiiiine
Glider on bomber gives extra lift... R
Radio robot reports test flight from plur“

All-wood military cargo plane.. .. RN
Exerciser trains crossed eyes. ... —
Bottery termincl shield stops corrosion..... ... ...

Bterling Lock Co., 35 Holden Bt, Minneapolis, Minn,
Berlin-Tokyo express . c: 72
Moving targets frain ﬂnhhr pHm ................................ 74
Rail-puller solvages steel from streets .
Cotton liner for tire guards inner tube ...

Bouthern Bpecialty Co., 118 Mitchell 8t., 8. W., Atlanta, Ga._

Altitude chamber tests airplanes..._..._............... .. 75
Vision tester helps study dimout..........oooo . 80
Robot sights and fires antiaircraft gun S
Elevating platform for servicing pl‘lnn ...... udcs B0
Pacific Engineering Co., 1123 S8an Fernando Rd., Lﬂ J!..n.elm
Rip-resisting ‘chute opens at 100 feet__.._..__ .. . 81
Hospital plane hos hinged top... . 3
“Jitters table™ for lamp-boss hllp-da-rl....... RERGETON T
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AUTOD-LETE

SPARKPLUCS

IN SERVICE AT NOME AND ON EVERY FRONT

“Hold er, Luke . . . she's spittin® whiskers!™

SPARK PLUGS CAN WASTE GAS AT MACHINE-GUN SPEED

Faulty spark plugs can waste gascline at

machine-gun speed . . . even with 35 mile-

an-hour Victory driving. Here's an easy way

to tell if your engine is “spark-weary’' . .. e e ]
wasting gas. Ask your Auto-Lite Dealer for the U. 5. O,

“Plug-Chek'’ Inspection Service. A big, new |
24-page book

Actual tests by the American Automobile of Paul Webb's
Association show this new spark plug inspec- ‘““Meuntain

tion service can help car owners get as much Boys' cartoons
mailed by us

az = = -
as 127 increase in gas mileage. i ivaien e

Have your nearest Auto-Lite Spark Plug ico. Send name and address

. " C T with dimes or War Sovings
Dealer give your cor a "Plug-Chek ™ today. St whilch i il tart 3

THE ELECTRIC AUTO-LITE COMPANY aver to the U.5 ©, in full. ;
Toledo, Ohlo - Merchondisieg Divisien - Sarnia, Ontario

is One

MllWlllMWIHINMlﬂl\lﬂl\ll\ll\l .
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(Continued from poge 4A)

Inverted image looks normal in week........................... B&

Five-in-one con opener... RS . .
Cahil Mg, Co., 611 Bmdwnr Nf.'w' YWH

Multiple drill bores 100 holes...
“Barrel rell” amphibious tank.__.
Synthetic thread rivals spider wab... N
Live steam frees wires in conduit..... ... 9
Russian dandelion best rubber plnn'l ORI
92

"Speed worden” helps keep car un:lnr 35
B, F. Goodrich Co., Akron, Ohio

Electronic unit relays phone bell signals._....._._ .. 152
Zenith Radio Corp., 6001 Dickens Ave., Ohicego

Flexible glass-insulated heating element... 152
Clarostat Mig. Co., Ine., 285 No. @th Bt., Bmﬂk!yn H Y

Automatic cireuit breaker in line plug....... R [ ]
Hopux Devices, Ine, 1 No, LaSalle Streat, Cmus.s-:l

MNon-wire-wound potentiometer ... 152

Clarostat Mfg. Co., Inc., 385 No. 6th St., Brooklyn, N, ¥.
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Fish line dried on tent........_...... 2 EC——
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FURNITURE
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Swing-front sewing cabinet... F TR )
Bed tray tilts for ﬂuding...._...._...... e nrz
HAND TOOLS

Multi-pocket canvas tool carrer...........................
Using blade sideways in hocksaw......................
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Repair for worn locking bolt on vise

HOME IMPROVEMENTS

Flowerpots used as window box —— . 109

Wire window box removed in winter_....................... 112
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HOUSEHOLD
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Rubber floor mat eases frening......._...._. ... 109
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Martisa bolt operates from both sides ... +k
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Keyless lock for drawer............ . ... 126
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Bench vise used as gluing :hmp ................. 106
Waste stock removed with saw I:-Fu-rl- shapmg 13
Moking tenons tight ... I"Hn

IMPORETANT NOTICE

It is the Intention of this magazine to provide lts readers with
Information regarding the latest developments in the mechanical
arts, We take no responsibility as to whether the disclosures con-
tained in our articles are coversd by patents and advise Teaders
to investigate this subject before making, using, or selling any of
the products, machines, or processes described in order to avoeid
possible Hability for patent Infringement.

& PIPER

AIRCRAFT CORPORATION
Dept. PM53 % Lock Haven, Penna.
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TE INFORMATION — ON LOW
PERSONALIZED INSTRUCTION !

MAIL THIS COUPON FOR COMPLE

COST, MODERN M ETHODS,

Help your country to VICTORY * Help yourself to SUCCESS!

INTERNATIONAL CORRESPONDENCE SCHOOLS

HELPING TO TRAIN AMERICANS FOR VICTORY
ARMED FORCES
BOX 56561-J, SCRANTON, PENNA,

Without cost or obligation, please send me booklet and full particulars about
the course before which I have marked X:
TECHNICAL AND INDUSTRIAL COURSES

0 Air Prake O Contracting and ]]mld.lnl O Muumunt of Inventioons [} Banitmry 'r!.ﬂ-rin:
E.ﬁi.r Cronditioning [0 Cotton Manufscturing ] Marine E [l Sheas B‘Iﬂﬂ ok
A Diraftitie £ Dissel Engines 0 Machanical Drafting £ Hhip Deafting
O t.-rl:u.ul Divafiing O Electrical Drrafting O Mechanical Enginesring [ Shipfitting D Bhap Praciiea
[ Electrical Enginesring [0 Mine Foreman [ Huesm Edectno [ Buenm Engines
Inl.hi- E n- Tuns-ug ] Electirician [0 Xavigatias thnmhuEl.M d Hueam Fitling
‘schniclan O Eleetris Lighting O Flastica [ Flumhing ctarnd l-'l'r-l‘ﬂn:
I:Ij.ﬂ.l.tl.un Avistion Mechanie [ Foundryman [] Heating [ Puoblic Warks Engineoring D-Blruﬁ!llrnl Enginsering
L Blueprint [0 Heat Treatment of Metals [ Pulp and hpﬁflﬁl}-ﬂ' O Burveying and Mapping
(=] : ] ny neer m] bo, Gieneral 8 l‘utﬁﬁ'nlg:r En':'dmhmur
O Bridgn Eonginesring [ Houss Manming [0 Nadio Operating Textile Deslg
ECI:n.i-t 0 Coal Minlng O Industrial Metallsrey O Radio Seevicing [ Toolmaking [] Tool Thesign
Civll riag O Lowamotive Engineer O It. . Bection Foreman 0O Welding. Ciaa amd Blectrs
O Conerete Engineering [ Mschinist pector [ R H. Sigaalman [ Relrigeration [J Woolen Masofsoturing
BUSINESS COURSES
Aroounting O Advertising [0 College tory O First Year Collegn 0 Railway Pastal Clark
E [ T i L Faremamhip O French [ Bslessmnnship
E Business Correapondence O Commercial Mustrating O Good English O Seeretarial I Bpanish
Business Manageinear L] Tt Aseounting O High School I:I Ehoweard and Slgn Lettenng
O Cartosing O Civil Berviee [0 C. P Accounting O Managing Man at Work 0O Trallig Masagemant
HOME EEI]HIHIIGTE- COURSES
O Adwvaneed Diresmmaking [ H.;..m ﬁn-nn ql:l“ B O Tea Roam and Cafeteria
L] Foods Cookery O Frof; i and Drealgning Management, Catenng
b R ——— E T L —— F L PSR ———

......................... Flate,.. B e T o O S S R
Canadion residents sowd eoupon fo Jlr{rnuimmat Pwrgpnﬂdmm Hehooly Comadign, Limited, Montreal, Conoda
Britieh residents send evupon fo I O 8., 71 Kidgaeap, Lendm, W. C. £, I:-Hﬁ'lm‘rd!
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110,000

ENTRIES

1800
ILLUSTRATIONS

EFINES mll the

most commonly
used words, selected
from WEBSTER'S NEW
INTERMATIONAL DIC=
TioNARY, Sccond Edition, “The
Eupn-:nr.—'l uthority.' 1300 pages;
F3.50 to $8.75, depending on
bindings. Purchase at bookdeal-
ers of direct from publishers.
Write for FREE Quiz and Picture
Game to G, & C. Merriam Co.,
284 Federal 8t., Springfield, Mass,

Learn to set up and run ANY kind of machime; MAKE MORE
MONEY NOW by learning quickly HOW TO DD THINGS which
usually take years of study and practice. Tha demand for
SHILLED men Is ALREADY ahoad of tho supply, then what
WILL IT BE & manth or two from now?

Ton"t miss 1his chance to dqualily for pro-
Blgger Pﬂ!’ motlon, don't mies thie Blg Opportunily
which 15 yours almesi for the asking. Elght Blg Books chockfil
wf lmportant mechanica]l facts told slmply  amd elearly.  Over 3000
pages, nearly 3000 ustratlons cover every subject fully, includ-
Ing Tol Making, Paitern Making, Foundry Woark, Mechanical
Drawing, Forging, AMachkine Shep Practice and Management, and
lnenebreds of other subjects.

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

to you [or exsminolion. With them we send o Big Bimder of
pearly D00 pages with 208 shop tickels and over 1300 [llwsira-
tlome, Thees show, aiep by slep. bow o Bel up and rog olnsost
nny kind of job and are in addition (o the § booke, Theclde
In your own home or place of bueinese whether or ot vou want
to keep them, check up an - any fuels You want to, Note their
greai MONEY MARKING value, then, if vou wanl them, pay om
e easlest Kind of payments, A year's coneulting privileges wiily
our englnecre now given with these books withowt extra charge.
Amechun | Weshmat aitety, | Wuintiind! Butahe Sinid | IN8:
Americhn Technical Society, Depl $519, Drexel at S8th 5t.. Chicags
You may scod me (he 8 blg books ond binder of shop tickeis for

fran eimantlon. T Wil pay thoe deliv charges onk wislogs T
ﬂucld:-rn h:“gpmblﬁ'm 1:;1 whirh :Ilun.r will semwl B3, I:Iﬂ r:'l I:l.lll. davs
and 83,00 per month |.1nl|| l:h-t' !-:!hll price -nl‘ 1'"-1]1' i 1-'l '|.'|ll1l‘|
If 1 return them in 10 1 owe

apree (0 send me n l.‘ﬁEI.iI!l:'I'LE' entitling me to mnml.tln‘ prl.-rllv:u
with #UF experid fof ongé year Without ostrn charge,

MAME ccsssnstssssssa s s i s s R TR A RAEE T EE LR R

P‘Iﬂlﬂ -!;J.'II"."E‘EI:“.i't..u.“"Ei"“””'arl"mi.:];:li"e.lf'i.l:lmu
MHE.’E b oof at least ong Lusiness mon a8 releninad.
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Be Your Own
MUSIC
Teacher

LEARN AT HOME

to play r¥ note,  Piano,  Wielin,
Ukulele, Tenor Banjo, Hawalian
Guitar, Piane Agcordjon, Saxephans
gr any other insirument, Wonderful
[mproved method, Bimple azs A B O,
No “'pumbers™ of trick musle. Coat
averages legg than seven cenis & day.
Over 700,000 siudents,

FREE BOOK “l‘;li- wg;r Fren I!-.-lc!-r ared] r.u rr...g
Afwmtion fmvorite mstrument. Enmun:pmphnl n-d-'rguu ul':' .?1:1';';"
U. 8. SCHOOL OF MUSIC, 75 I!tunwilk an.. New York City

BECOME AN EXPERT
MEAT CUTTER

Greater eppestupithmd Theumeda of firmn e, noeding sxpert

Meat f'llun-n. Truin in 8 wesks st famous Mathmel Be

Ii's E‘ gy Bo learn Meai Cutilng by ACTUAL l'.lHl".z-
in b nnd i

1H.. -lkmi catting pooms retail deparimsnt,

"nlrl-lllr tugﬂ'blllﬂ of milvancsd educatbeg eceERryY.
illﬁ cind pusmanissl. — Employment
mrrvicn PEEE Trakn firek Eh:r Ensy tarms. Wella
TODAY for FREE cotaleg and nh-'ul o balp you et nhead.

Mational Seheal of Meat Culting, Imp., Dept, U-42, Toleds, Ohlo

~STATE COLLEGE
B. S. Degree in 27 Months

Dhistingulahed for technleal 21§ -Vear sodrees in

Qiril, Electrical, Mechanleal, Chemieal. Radio,

Apronnutical Engineoring; Business Adminis=-

qlruth;r.r I..'I.r'rwu nting, d Flr-u_lrretu.r:.ul ﬁc‘lfnn!.
111 - 1 |

{4} L ..|||
year. Enter June, Be |.|.||'-| | [aary,
453 Coliege Aves, ANGOLA, (NDIANA

o] snlaries. P leul
Wium-:ﬂh Sclwol »I t alm}‘g
524 E. Mason St., MILWAUKE

i mlghed by parg

ﬂf__lmll. I:hlru.-n

N AL BUCCESS nnd
LEl BXpREL  EEEbres
Degrea

T
FEIIFE'I:T WII:E IHi-'I-'ITHT
lz|.|. I MY

L. Hw and

MO — ¥
AMEHICHH EXTENSION EEHEUL OF LAW
# East Hurcn St th-a..q,n .

Dept. 20-M

..EL‘*

THE 1 '\. rr": y } maEirufacter
Boake ot g L
Ar “\'.uj-l! I.

Lar

tERS:
fhuf FREE

nnal
PLASTEX N 1"I,.I5T="E; Denl P 1025 WashingtonAve, Mew York N.Y
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Be a RADIO Technici

1. E. 8MITH, President
Matisnal Radio Institute—Established 28 Years

Broadeasting Statlons employ NI frained
Hadia Technieians &8 operators, instaliation,
malotenanes men and im olher
pay woll,

capacities and

Set Servicing pays
many N.ILIL trabned
Itaslin niclang $30
n week. Many oibera
Tlel th regular jobs
and  make 55 to §10
extra a week fixing
Badios in spabe Cime,

Radis Operaters fnd
good Jobs with CGor-
ernmenl Dheparis
Shipping Companics
wnd in commercial
Aviation; opportuni-
ties are Increasing in
thesa fields

18 & Weak in Spare Tima

“1 pepaived snma Hadino sets when T wea nn
¥ tenth beason, 1 really o't ses how you
ean give 0 mieh for sueh & amedl smount
il vy, | mpids BO00 ba & year and a kali,

il T have mads gn aveagmof 31008 'HI.:::

uslagnie tises,”  JONIN JERRY.
falamath BL. Denvar, Culo. e

5790 a Manth in Own
Business

#Fnr sevwra] yaurs T have hean i baslnes
for mysald minkang  sreand $5HE 3 menth
Business hed sgeubily incfesssd. 1 bave
ML tothank fot mv start
i this Sald ™ ARLIE J,
FROEMNER. 300 W. Teaas
Ave., (eosa Croeok, Teias

Lisutenant in Sigral Corps

=1 ramnot divubne any infermstiss s ga my
g of work, ot 1 ean sy phat &L
h.nln‘flgﬂrt.\ Ly nsing in sighby bandy
gl dave'™ Moo aodl sddrss omitisd
for eilitary mosssca )
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I Train Beginners af Home for Good
Spare Time and Full Time Radio Jobs

Here"s vour chance to get a onine]
job in & busy wartime field with a
bright peacetime future! There 15 a
real shortage tadny of trained Radio
Technicizns and Operators.  So mail
the Conpon for my FREEE &4-page,
illusteated book, WIN RICH HKE-
WARDS IN RADIO. It deseribes
many Iascinating types of Radio
joba: tells how you can train for
them at home in spare time!l

Jobs Like These Go to
Many Men 1 Train

Thers's

a big shorlage of capabla
lelans and fE boranss

ire joloed

Radios pars

i, fEhhg ol sois, wl
acded in, adils  gri
wumber of servlelag joba.

Broadeasting Stations, Aviaths
Tolice Radin, Ship Raedio and ot
inications branpches w derambling for
Operntard and Technl to replace 1men
whio mre leaving. You AY TEver Bpo oA
time agxin when it w be g0 exsiy (o got
started {n this fascinating fleld. The
Gaverfiment too needs bundreds of c
1 and enlisted Hadio men
Badio £ les, with huge
. have been sdvertising
far tralned peraonnel id think of tho
NEW johs Televizlon, Freguemncy Modula=
tlon, Electroales sod other Rodio develap=

ich were formerly
¢ o the normal

memts will open after the war! Thia ia
the sort of opportunity you  shouldn’t
PHIE U

Many Beginners Soon Make
$5, 510 a Week in Spare Time

There's probably an opportunity right
b yvour neighborhosd Lo make mooey 0
spare £l fixing Badios, T'11 glive you
the training that has starfed bundreds of
NI smudents making §5. $10 a week
extes within a few months after enrodling
The X, 1.1, Coursg iso't seusething just

TRAINING MEN FOR VYITAL

FREE

""Win Rich Rewnrds in Radio."
Write plainly.)

More Now Make *30 *40 *50
‘a Week than Ever Before

Extra Pay in
Army, Mavy; Too
likely to g0 Into
serviee, sol-
N

AL 1
dervice 1

BOOK HAS SHOWN HUNDREDS
HOW TO MAKE GCOOD MONEY

4. E. SMITH, President, Dept. IEP
Mational Radio Institute, Washingten, D. C.

Mail me FREEE without obligation, your fd-page boolk,
i (™o skkes

prr=
eeen

fected during the 23 years wo have
teaching Radlo,

A Great School Helps You
Toward the
Rich Rewards in Radio

vate home st E

tirely to treining men for Madio will ha
souarely behipd yme N R.L has sisek fo
the one Job of tesching Hadio for 248
veRrd.  Onp combined efforis have miada
the Course po interesting Taimdreds
of pletires, charts, and ARTAME, and
with speel teaching methods designed
especially for home sludy—that we tl:-'!ll-_t_'u
you will be “'sld friends™ witl Radio
plmost before you know it,

Find Out What N. R. L.
Can Do for You

AATEL THE COUPON NOW for my
FREE fl-page hoak, 1t tells ow N R
irnins o &b home: shews you letters and
photographs of men 1 tralbed: dederiben
many  fasclpating  jobs  HFadio offers.
wo ohligation—no saleaman will eall
Juet MAIL THE COUTON AT ONUE,
in an envelope or phsie oo & penny pastull
1. E. SMITH, President, Dept. 3EP, Na-
tlenal Radis 1estitiste, Washingten, D. C.

RADIO JOBS

mn will call.



BRE T L

l Bl FORMA'IOH
ON LAYOUTS

NOW READY!
A pﬂach-:ql. illustrated Encyclo-
?ed a covering all phoses of
heat Metal Wark including Pat-
tern Cutting, Pottern Develop-
ment, and Shop Precedure —
Developed by experts for Sheet |
Metol Woaorkers, Layout Mean,
Mechanics, and Students,
1001 KEY FACTS AT
YOUR FINGER ENDS
10 Blg Sectiens, 350 Layouts, 1600 Must.
FULLY INDEXED FOR READY
REFERENCE in answering your
layeut problems, Easy te read
and understond. Waell printed in
clear type, Flezible covars,

54 COMPLETE = PAY ONLY 51 A MO.

'!"[ ?"rl"l -1"

To pet this assistance for yoursalf simply
fill In and mail order today.

— ——————————— — — ——— —— — —

AU DELtrulllislmm. 49 Wnss 23rd $t. MNew York
ll-ll aLl METAL PATTERM TS BOOK, hrh p.bﬂ.'
TTIJ-.ﬂ"w Ir'?nﬂ‘lilln?dlnun-dll.mnnihljwrt .

AVIATIO
(AREER

R GREAT FUTUHE

Ceomplete Aeronautical Engineering or Mastes
Aviation Mechanics training in the heart of the
Aircrall industry. Graduales oblaining imma-
1] diale employment.

Mo ftying involved. Avia-
tion's loremeost school, established in 1923
Localed on Grand Ceniral Air Terminal
For full infermation, address Dopariment PM-B

<URTISS i‘ WRIGHT
TECHMNICAL ak INSTITUTE

GRAMD CENTRAL AIR TERMIMAL
GLENDALE {LDS ANEELES) CALIF.

MAKE MONEY

IN A

CHICKE

57 billlon eggs Im 19431 Huge de-
mand for egge amd meat! Help the
Wiar—and yourself——prepare now to
enjoy & real income Irom poultry. That
little ncreage you've always wanted
will guarantee you § poRnaneng ineame
v ithe war in over. Loarm oaboul oue
n of home study training. that turns
fallure into seccess—how (0 gel more
wxiira, mave an fecd and equilpment, reduee
ehiel los=en, et fit beodlers guickly, how
to prfcket efc. Leam at home, casllv, at
low eosl,  Start small woy. spare time;
prow from profits.  Indorsed by many Col=
leges—lending  poultryesen. Write foday,
Free book tells how fo got staried.
chligation.

NATIONAL POULTRY INSTITUTE

lUlIH!BB
"I'ﬂl.lll OWMN

bati]

“'H'.Iuld;!l' Il
ment'” i Harbart
L it zy. Hew
Palie, N, Adter
find=ting um COILFSE,
ha  wrote:  YTha
N.P.L. CcouTRC WaA A
vory  wolunhle  ime
vostmenl  for Ty
ol biakBEES.
If've cut feed oonls,
mannge my Ao [
more  eeancmically
aned have [earned to
market my producis
advans
. NP
l_m,n-m in -ulnu:-l-u e
teal . CEm
lE"I.I:" Of ceral value
aF the beglnner and

LH P R DT e e

Dept. 5O-5 Adams Conter, N, Y.

MES1 BISEINSEISHIA 56

I0EL BF BTRONRIDVIES

pouliry farmmer.””

CAREER

Start Now. Leam Oil Painting at
Home by Mew Easy Stuart System

Prevlu-us art training or talent NOT neces-
. This Btuart Bystem is radically new
11 “simple. It will REALLY TEACH
PORTRAIT PAINTING. Cost is unusu-
ally low. Write for free booklet mow!

STUART STUDIOS, Roam 653
121 Monument Circle, Indianapolis, Indiona

I:huJu,- nuickhy s Tool F’l’d".ﬂﬂr Jigs, e azd Firturea

#aprod vetien. Eak
bt 1

hiteee: sl booh dewizmer.  Aller delenee bosss,
nira wil b -almlla ||mr
T

tood deslgnera th Hihle. emrn quisek]
l\.,|_|'| g #aEp-hy-alep |nlr-r.l wup:nlllﬁi by & ey
prolsssor of mecking tood dmsi Hush pagen mnd addres (od
compdeta Incin an Machine o ol Design. whet thess Salr ul'l-rr
}nllun-l:h:vrqnlf\-ll:f Fom ran ily for & big pay position.  hocoligation.
Hiate npe. A penny posisl will d.n:—hl.ﬂ. hurey.

Ohio Institute of Technology, Box 99, Greenville, 'ﬂhin

garn
To

Tan SKINS, Make Up FURS

Bea Taxidermist, DluE‘ll.' your hunsing fun. Weteac
wou at Home. I Birds, A il'l'l-l?i, Pets, H lbdi
Jongd Fish, Save pr decorats vl
||.-n MAKE M

i e ctam
sparetima IH'.'E‘.'\.'FIIJATE TODAY.

FREE BOOK pin 130 snsaldires e
& - == Thils = Four
e e e T oL DF TAKIDERMY, Dept. 3378, Omaha, Nebr,

LODK‘ Baby Chlckﬂ

'I'iH'.IIJl.l'LhDE WIEKL"( ALL \'E"\R Fin 1ty & r Pl |"'

riie doday.

OF PENMANSHIP
Hansat City, Mea.

sOCRALINE, avl-
prvicing,
hy tanght
T b T

=ehool

bLile I s shnded writing
n Io ENGINEERING, bLeoo
R D ll:uurum..llr 48 wee
he Dodge Instltute, Dept. D, Valparaiso, Ind.
Print far

THE TAMBLYH SCHOOL
atlon  and ollee Tl
Ing enurse equivalent to thren veors' oollege redlo work
g v Ty
it .E 'L'I | |||
L Pl Son o wudfies fraris LYK

Xail Ridge Bullding,
murine and Morse telegrn
u.ur.|||‘| ahsd 1ET4. All expenses low. Catalog free
phinto and
HELSEY INC., 5-37. M--Id-n tunn

POPULAR MECHANICS



'!'utr can increass your “fire power” on the preduction
front—and increase your chances for prosperity in tomor-
row's victory-world—by enrolling right now for a low-cest.
short-term War Course with the International Correspon-
dence Schools.

I.C.5. War Courses are not just textbooks —they are a
combination of profusely illustrated texls written by rec-
ognized practical authorities and edited specially for home
study. Lessons are examined by members of the 1. C.5.
stalf of trained teachers, whose methods are approved by

leading educators, LEARN MORE—
TO PRODUCE MORE-—

TO INSURE YOUR FUTURE!

Find cut now how simple it is to get sound. practical
LC.5. training in a short time. at surprisingly low cost.
The coupon will bring you complete information. without
obligation. Mail it today!

.

SPECIAL
TUITION RATES
FOR MEMBER3

OF THE
ARMED FORCES

o

INTERNATIONAL CORRESPONDENCE SCHOOLS

HELPING TO TRAIN AMERICANS FOR VICTORY

BOX S5&61-J, SCRANTON, PENNA.

Gentlemen: Plense send me (withomt eost or obligation) full information
regarding the Special War Course which I have marked X:

O Accounting

O Alr Pilet

[ Alrplana Drafting
[0 Architacturs

[0 Aviation Engines
O-Aviation Mechanics
[] Bookkeeping

O Carpantry

] Fundamentals of Airplane Engines
[] Gas and Electric Walding

[0 High Schaal

[J Industeial Electrical Enginesring
[ Internal Combustion Engines

[ Machinist's Apprentice

[ Machine Shop

[ Managing Men at Work

[ Practical Elacteicity
] Radio

] Reading Blueprints
[ Secratarial

] Shoat Matal

[ Ship Drafting

] Skip Fitting

[ Shop Practice

] Chamiztry

[ €ivil Enginesring

[ Cost Accounting

[ Diesal Engines

[ Electrical Enginesring
] Feremanship

By Prrhel N L i

Ry Ol PR e e e s i

[ Mechanical Drawing

[0 Mechanical Engineering
[0 Mold Loft Wark

[0 Mater Boat Havigation
[0 Flasties

O Plumbing and Heating

[ Structural Enginesring
T Surveying and Mapping
O Textiles

[ Tool Dasigning

- Toalmaking

[ Traffic Management

ISR [ |1 S ———

visssanianians EAPER OF Flri@ a8ith poeadail eaiploper. oo mrmnren

Tha *“fob akead™ for sohich PrOming Tl M F o s s e e 1B 8 R 4 4R B R R LS4 E 14 £ 4R gt S e e i

RN 1 L e B R
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Do you want

.. 10 go to College?
..or to enter a meessinn"

}MMAIFEEHNHM Architecture, Nurzing, Dentis
caching, Social Work, Osteopathy, f-'h!ﬂh!ri.
tometry, Embaliming, Chiropody, uw..\refmnr L]

.. or get an Office Position?

Tn et anywhere, You practieally '\IU‘?T ﬂuLuh High Echool
‘5 You can complete our simplified High School Course
l.n BPARE time at hoowe, a8 FAST as vour time and abilltles
permit. Equivalent to rmidefl:lt school work—prepares you for
mlinﬁc. pre-professlonal m:amlnatlmu. business,  Industry.
tandard texis furnished. Diploma. Credit for H.8. subjecta
glrmﬂ_-r f-n leted. Blngle subjects If dealred. Low tultlon, easy
mn School, Chicago, est. 1867 —endorsed by educa-

Im'a. pchool education NOW. Writs TODAY |

RHigh School Course
Fi@ g [*1110-8 Many Finish in 2 Years

® American Schoal, Dept. H545, Drexel Ave. at 68th St., Chicage, IiL

: Gentlemen: 2end me FREE Information eovering apecial traim-

Ing In subjects checked below. Mo obligation on my part.

N OHigh School Course CMesel Enginecring

B SCost Accounting for ODsafeing and Design

[ | Manufacturing for men & women

B DArchitecture and Bullding CPlastics

[ DAuromaotive Englneering OFrivate Secretary
OBRusincss Management Mechanical Englneering

| CElectrical Engineening Avintion ORadio

B DElec. and Gas Refrigeration Snleamanship

| OAir Conditioning Shipbuilding

1

L LT IR

[ ]

p Addresy ... i et

Learn this
Profitable

Profession

in 90 Days at Home

Hundreds of men ond women of all ages 18-50 make §10.00 {0
LT In o single day glving selentifle BSwedlsh Massape and
Iydio-Therapy freatments. There is s big demand from
Hogpitals, Sanitarinme, Clubs, Doetors &nd private patienls as
well ne opportunities for establishing your own office.

Lentn this Interesting mones-making peofession in your own home
by mail, ihrough our  heme Aty enurse. Bame [peLruciors
ag In owr NATIONALLY ENOWN recident kehool. A diplcena
is swarded dpon ecinplotion of tho eourse. Course &am be com-
pleted In 3 to 4 montha, High School training is
not. mecesgary. Many cnrn hig money while learn-
g, The Army amd Novy nesd hundreds af men
| and women trained in Message and Phyeletherapy,

| Anatomy Charts & Booklet FREE

Enroll now amd we will include uniform coot,
al dictionary, patented reduelng roller and
Hydro-'Therapy sunpt:u without extre cost. The
reductng course alone may be worth many Llmes
the modest luition fee.

Send coupen new for Anatomy Charts and beoklet
ol photegraphs amd letters from suecessful grad-
ualri. hese will all be sent posipald—FREE.

THE Collegs of Swedish Maseage

. BEd—I . Dhip 5&., Chicage
'?:E' rn‘.jzr ,ﬂ?‘ull Em FREE and postpaid, Anatemy Charts, booklet

rontaining photographs end letters from  gradustes, and complete
_|H"H.Ih af Four offer,

MName ... - e e el
Adidrese ..
City..

16A

l"“l apearel Bcceasiul
inventing is in keewlng
what to invemt! T A Wiy =|| & remarkable
n hook by Yates, ed peience

nnd invens shonld be yours. It not
provis you don't have o be a geniuas
to be an inventor. It shows how some of the glmplest ideas Hke
the paper clip aod (‘Iump fruit fur top made huge fortunes, Mr.
Yates gets you started by describing 2100 needed inventlons—
pricticnl money-making E1L3§QE1H}TI:H- that are erying to be in-
vented——nnoch group neatly classified, such as Radio, Electrieal,
Aviation, Chemical. Also desceibea 10 most peeded nventions
—3% imventions U. 5. nesds most to win war., Order 2100
NEEDED INVENTIONE now amd ENOW what monufacturers
WAt hl.'fﬂN' IE-I'HI waste time on impractical inventions! Special
chapters inc udm! on Unele Sam's ecall for wartime inven-
tore. Alse shows how to develop and protect fdessl SEND
HO H'QHE"I'.- On dellvery pay postman 82,00, plos GO
postrge, ney  back if nl.ll satisfled. Order todoy from
WILFRED F"LNH Ine., Dept. 15, 364 Fourth Ave., New York, M. Y.

E"GI"EERI" DEGREE IN

27 MONTHS

Courses In Aeronautical, Chemical, Civil, Eleetri-
cul, Mechomical, and Rodie Englocering.  One-
Fear courses Iin Radio and DFrafling. Approved by
C.A. A, Prep courses without added eost. Low
tnition, Large lmcdustirial ecenter. Opportunlty o
;-';-I-'JI- purt living expenses.  Eoler Jume, Sept.,

epe., March., Coetolog,
Ft. Wayne, Ind,

STAMMER?

This pew LER-pags book, *'Btammering,
Its Cause and Correctlon,”” describes the
Hogue Unit Method for seientific eorroe=
tion of stammering and stutiering—a:auc-
copsful for 41 yenrs. Free—ng obltgodion.
Bemjamin N, gue, Dept, (800, Cirsle
__Tower, Indianag Iudlaupﬂil, Ind.

".—Efc ARTOONS!

I'..

Pl llmm\;nd ower GO0 Iﬂlibﬂ.‘h I.L'I Inr Oniy. .
Bend mome and oddres for fres defaily.

RAYE BURNS SCHOOL. Dept. M, Box 1298, ct.EvELAHI'J. oHIo
Bplendid l:mmrt.un:tiﬂ Prepare in spare

hmn Easy plan. N ]Iﬂm vious experionen
poded. enmmon school edueatlon suMelent.
&.,rlr.l for I'ru{: Bonklat *Oppor unithes in Pho-

tography™”, perticulors snd requirements.
a[’ Hﬂ Amerlcan School of Photography
1315 Michigan Ave.. Deot. 1355, Chicaga, 101,

Carrespondence Courses In

RADIO :«d ELECTRICAL ENGINEERIN

ELECTRICAL ENGINEERING. Get food grase of wide slec.
arizal field., Modermn, Very uncerstandable; Theory mode eRsy.
RADID ENGIMEERING. Extea fino eourse in radio, nnhll-r' uldrase, photo-slistrin

el T (R 3 il 'l’ll v ukas | 0

COMBINED WITH
Practical Mfdéﬂfrfbfﬁh}affﬁkf

NEW 2-in-1 resding couwrse! Now
spoedy. rr'~|-.‘|-:d wyatert of calcalad

AL ssleq, elc., ei. Larpe illewira volume Com-
Is ':;nf':.m only $1 povipaid, Satisiactaon or refusd,
Asmaze (rends
| KELSOM C0., 500 Sharman S Dept. E-300, Bhiulw! ﬂ:ﬂ}
| Plese seed feee details about * ﬁhul-Cul Hnmlhl.l‘ld

men, cngi .ul:np'lllalri:r mh i I' tha
l[,a,gfl\rnmvwa:.ru}n'l 1ply ﬁ,guﬂsy 114
wres without uwang ald-fashioned multiplication Jh
Bong eelumns of jigares this lighining shert-gat e
wth pour mags-libe mental powers
Complete details. .. mail mmeﬂH'lfl
| Practical Mechanics Simpiied." No chisgation. —_ X ?
!mn-r_-+__.~--—----——----—— _I_ /
! h‘ o

Learn horsepowes, slide rule, mocromeler, iibres, wood
T — N T N S —— ——
AR . . o e i o o e e e

POPULAR MECHANICS



BILL,vou SURE HAVE A SWELL )1 =y
BUILD! DID YOU TRAIN FOR A © h

)\ LONG TIME ? e

7 apsoLuteLy NOT! THE ATLAS
DYNAMIC TENSION sysTem

Here's the Kind of
MEN (| Build®

| An aelial untouched

! photo of Charles
¢ Atlas, helder of the
title, "“The Worid's

Most Perfectly Diés
weloped Man.""

L G O'BRIEN
Atlss nlumlm
I:up Wihnaeer
This | reli-

Will You Let Me PROVE
§ Can Make YOU a New Man?

DON™T eare how old or voun you are, or how n‘l'uscll,- r in your own Cod-given body—watch it increase
ashamed of your present phj."ﬂﬁ"ﬂi condition yvou multiply double-quick indo real, solid LIVE MUSCLE,

may be. If you ean mlUplv raise your arm and flex Only 15 Minutes a Da}“h i
i 3 T method—* i {e Tensfon—will turn the trick f
it I ean add SOLID MUSCLE to your bi P, g O miin 1 peaical. ALY Mtk b0 sabnl DReE
on each arm—in double-quick time! ly 15  only 15 minutes & day I 3 your own Lome. From L6 very siart you'll
minutes a day—right in your own home—is all the  gery minn E}Eﬂ'ﬂ,’mk.ﬂ.g‘,‘}:{:ﬁf}:;ﬂfﬁ;ﬂ_,,?,_’““ UDGRISKIRALY
t.m:u: I ask uLirgu!l And there's no cost if T fail, vie.—to BUILD MUBCLE and VITALITY. -

I can broaden your shoulders, strengthen vour FREE BO O K "tostatino Health

back, develn%Eour whole museular system INSIDE Rebmepoplbpuein et M gt sl OO0

and OUTSIL I ean add inches to your chest, language. Packed with Inspirutional pletures of
Ewe you a vice-like grip, make those legs of yours Jin o0 Bunlledelloms who Do N
he and powerful. can shoot new strength into ghnt I helped THEM o, See what 1 ean do for

your old backbone, exercise those inner organs, helr: AT ONCE. mﬁ!ﬁ%ﬂﬁﬂﬁ“’?‘lﬁrsmllﬁmng et

you eram your body so full of Pcp, vigor and Eust Zird Street, New York, N
blooded vitality that you won't feel there’s even r - N N B N B S B B S e

‘igtanding room” left for weakness and that lazy CHARLES ATLAS, Dept. 85,

fee ng'l Before 1 through with I'll kave your whole 115 East 23rd Street, New York, N. Y.
frome " messured’ 'Em a nice, new, 'I;uauul'u] suit of muscle! T want the proaf thit Four m.'ﬂ'tem'nf o Dynamic Teson® will

"Mut’s My Secret?

" Dynamiie Tension™ That's the tieket! The identical nafural
n:ﬂ!md that I mmll' dwcl d tﬂ- change my body from the
BOTRWTIY, ukmmr ling I was at 17 o present
super-man :ph:.r!:quu" 'l."]mumnda of other fellows are ming
marvelous ph,}'nmu.l qptmmrm—-ﬂy wapy, 1 g:.ve you ne pedgets or
condrapiions to fool with. When wyou ave learned to develop
your strength through "“Dynamic Tension'” you ean laugh at
artificial muscle-makers. You simply utilize the DORMANT

help make a New Man of me—give me a healthy, husky I‘.KRE
and big museolnr development. Sowl me your frec hoo
“Everlasting Health and Etrength.”

- e .
-
=9
i

O Check here i under 16, [or Booklet A.
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DRAFTSMEN

s Industry iz clamaoring for
mora draftamaen for tha
job can't start until plane ars
> drawn. Buoildings, nirplanes, meshines,

guns, tanks, bridges, all start on the drafi-
ing board, so it's no wonder that every good draftaman
has o fine job. Yes, mors deaftsmien ars Beeded NOW. The
pay ia good nnd the opportunities for advancement great.

Learn at Home in Spare Time

Begin now to turn spare haurs into motey. Bo o denftaman,
the eonnecting link between o mechanic and an engineer.
Enjoy the wonderful opportunities for promotion that exist
now, No experience or artistic tnlent {8 needed. Yoo don't
have to leave your present iohwhils lanrnlng, Usas spire time.

American School, Degl. DDHS, Drexel Ave. al S0tk 51, Chisape, (1L

Gentlemen: Bend me FREE information eovering speclal trafn-
Ing in subjecls checked below, No obllgation on my part.
O Drafting and Design O Electrical Englneerin
for Men and Women O Driesaed El‘l!lﬂa'lﬁ‘ "
0 Cost Accounting for [ High School Course
Man u:la.r_'turinfb [0 Plastics
0 Architecture and Bullding O Mechanical Enﬁln“ﬂnt
O Automotive Engineering O Aviatlon O Badin
O Business Management O Shipbuilding

Name

e last word o

RCRAFT ELECTRICAL
== and IGNITION
SYSTEMS

by G. B. MANLY

Asst. Chief Educational Dept.

Allisen Engine Division

This latest up=-to=-the-min=
ute book fully explains and
illustrates operations and
| assemblies. Gives you all
| the information you need

for big job at higher
| rating in the armed forces.
Com&:l!thzuy to under=-
stand. Includes Elements of
Electricity; Generation and
Control; Storage Batteries; Resistance
Regulators; Trouble Shooting; Adjust-
ment and Overhaul of Generators,
Control Units, and Magnetos; Starting

o

S RCRAFT

A‘EE_ETHﬂl[-‘?{
IGNITION

SYSTEMS

e

m:ll:ldu‘tn Systerns; Ignition System Operation.
o R MONEY-BACK GUARANTEE

Order today. If not fully satisfied
Mﬂ-'l return book in 5 days and we'll refun
1 your money.
Coupon FRED'K J. DRAKE & CO.
Tod Dopt.P.M.-5, G00W. Van Buren St., Chicago, Il
ocay Drake's books sold at leading bookstores.

_______ S e s e ey e s Sl s e
Fred'k J. Draka Ca,. Depk, P.M.-5,
00 Waoest Wan Buren S5t., Chicage, I,

Send Y'The Slide Mule*® nt ones, post pald. B1.650 enslosed. (IF
yau wainl book sent COD the price will e $1.50 plis posiage
and carrding charges.) 10 not fully entisfied I owill return book in
& days and purclise price will be pefunded,

SNnme

Adlress

DRAW forMONEY

Be An ARTIST!

Trained Artists Are Capable of Earning
$30-$50-575 A WEEK

Use Your Spare Time to Preparse
For a l'r:IlLIﬂa Art Career

It'e interesting and %uuul to study Ark
the W, 5. A, way, COMMERCIAL ART, IL-
LUSTRATING, CARTOONING—all in ONH
complete course. No previous Art expericncs
necessary—hmndreds have profited by our
praciical bome sedy melhod sioes 1914
Wrlte today for informallon in FREE
BOOK, "Art for Pleasure & Profit™—tells
all alwmk ocur oourse, service—and oomumer-
cisl opportamities for you ln Art. State ape.

WASHINGTON SCHOOL OF ART
STUDIO 125F, 1115-15th ST, N. W,
WASHINGTON, D. C.

=—whils preparing for sound future eareers! Trained
men and womem phetographers are meeded now mers
than ever before. OQualify at largest, aldest schosl that
has tralmed many of teday's most swecessful phetographers. Over 450
M. ¥. |. trained men winnlng pramotion, higher pay in phots divisiens
of Armed Serviee. Resldent or home study esurses. Big FREE book
pives details,

H.Y. INSTITUTE OF PHOTOGRAPHY, Degl. 49, 10 W. 13 St Mew Yerio N, Y.

Inventions Wanted
Patented or Unpatented

Inventions ean now be safcly sold without patent=-
ing expense. If you have a practieal, useful idea
for sale, ecither unpatented or patented, write

Chartered Institute of American Inventors
Df_.Pt'._" 5!-‘1._?:. Avu, N. W. “rl_l-llhll:!.fﬂ, D. C.

Increased production
means

More Jobs for MACHINISTS
and bigger pay for men who know their work

Thie big home-stody and reference course gives you the
practical facts on machinea and methods you need to ad-
wvance in machine shop work. Take advantage of the other
man's experience a8 found in books, to solve your problems,
incrense your efficiency, with

The AMERICAN
MACHINISTS' LIBRARY

i volumess—2368 pages—1516 Hlustrations

(A eombined home-study courss and refersnce library)
This library of machine shop practice was written for Ipracriml man.
il 3 J-EI.'FBS you the best methods for every kind of machlne shop work.,
It folly explaing lathes, drills, amd other machine tools and thelr
apefatlon, sutomatle screw muachines, speeds and feeds, genr design
and production, [l@e and nxtures, punch &nid die work, metal surise-
In#., ete., ste. Plainly written—completely illosteated—ihe best kingd
of help to the maockine shop man who wantsa o advanca himsaifl.

Mo mensy dewn—special price—easy payments.

i EXAMINATION COUPON

]
I
]
| McGRAW-HILL BOOK CO., 330 W. 4Ind St., New York j
] I“Eulld mﬁ !nrll.*;n lﬂm‘l ﬂ!_ljlil'llﬂl.l;nl‘l. :h-’{?norlinunlhchiuiﬂz 1
LTy, will son ol . [
1 I-ﬂ.nr’:’mnnth?;luntﬁ l.?-l ||r|.r:t af IIH?N;P ia peid. If net E-mai* .
|7 1;!]1 lr\rltu:'n I:Illie IIIllnllm:n'n Iﬁlﬂlng"- iTo imsure prompkt shipmen ]
j write plainiy an na LLTS i
| FEAEL L iiiia ittt B
"]ﬂmﬂﬂddﬂ‘ﬂﬁ---n-.rur -------- EE R :
I CHER. R B . o b e i e e i e e T
I bl TLNE, - ESR !
METAS Of COMMPRN . o v ue rum smnms s s andasdnnasssas PM-5-49 I
. - J

POPULAE MECHANICS
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FOR MAINTEHANCE EMGIMEERS, ELECTNICIANS AMD ALL ELECTRICAL WORKEAL FRICE i'l -

nbeRe!®. YOUR OPPORTUNITY!

INFORMATION  “AUDELS HANDY BOOK OF PRACTICAL ELECTRICITY,” endorsed by hundreds of
ced feers, fi the 1] hip of thi bo -

IN A i b A ] St b gl st Mool i g
HAH D‘f FOBM ing the easential facts, figures and rules used in good general practice—and fully (lustrated.

COVERING: 1440 PAGES A Practical, Quick,

ELECTRICAL ENERGY 600 ILLUS Ready Reference. Gives
MECHANICAL ENERGY 2 > complete ipstruction

A8 PRACTICAL EEECTRICITY

Current Effects—M 3
GNETIC INDUCTION and Inside information
. tors—Dynamon cn electrical subjecta.
AL O, Hﬂﬂnﬁﬂimn Bty patnk chy ki
CONSTRUCTION plained in plain lan-
Winding guage and with dia-
WIHING DIAGRAMS grams, Subjects ar-
rrent ranged progressively for
8 the student, and com=
Bt e S plete index makes .
Termn peralura formation instantly
ELECTRIC PO flable to professional
TRANSMISSION ::m:[ur “ﬁdr refer-
Und-rm:ui W
Cahle cing ence. A time and money
Switches— [ gnver. A competent and
TRANEFORMERS
HOUSE WIRING dnpa_n&lhln guide and
Diagram of Connectiona helping band. Sooner of
iy bl Jater this handy book
‘WA'I'I'-‘.E[DUR M‘ETERB AND will answer important
wﬂﬂNHECT questions and help you
att-Hour Ful dl all
Motera and Tnatruments o "I‘Eﬂ"f“""”*' =
Circuit Breakers—Fuses pro
Rheostats and Starting Devices bem
BTORAGE Bﬁmin“ “ATUDELS HANDY
Eleetrie Liphting BOOK OF FPRACTI-
o U%R_;Eh CALELECTRICITY"
NEON SIGNS ia bringing a helping
Electra P‘hﬂnﬁ hand to hundreds of
A R workera and if you will

DIO‘-V%UESTIDNS AND
EWERS

Radio Tubes—Photo Electrie Celln
Electrie Cranes

POWER WIRITM
Suhhtim—l’mr Station Plans

agren to examine [t, the book will be sent to you
on approval for one weelk's sxamination. If found OUK.
tnyou, it can be paid for in 4 monthly payments of $1.00 each,
If not satisfactory, book s to be returned in one week.

Plant Management RSN
AUTOMATIC TELEPHO R
%ﬂm‘ﬁaﬂliu Telephone EﬁtchNbElrdE TO GET THIS ASSISTANCE FOR YOURSELF

egTaph, ay System an

Codes $ /Al COMPLETE  SIMPLY FILL IN AND MAIL COUPON TODAY
ELEVATORS AND
T p— v sl A
or pe

ELECTRIC RAILWAYS I THED. AUDEL & CO., 49 West 23rd St., New York
Electric Hea Mall AUDELS HANDY BOOK OF PRACTICAL
”ﬁgﬂﬁgﬁmm B ECECTRICITY (rice 5)on 7 Days' Free Trial, 11 O.K.

c Rafrigeration l I will remit §1 in 7 days and §1 monthly wntil $4 is paid.
Air C :
GEL ﬁm wﬁmmmu l Otherwise I will return it.
TN i I e
Electro-Therapeutica— X-Rays l
Automobile Starting l Add
I.!.ubl:{muhdln Lighting Systems :

[niil}
Operated Tools i -

Ready Reference Index i Occupati
THE“; Aun!l- & cnq 49 W. :ard ﬂl; N.Y. I Referenea P. M.
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ELECTRICIT

BIG WAR WORK FIELD-BIG FUTURE!

For Beginner or Old Timer—
a simple, practical training
and reference set. See it now.

Costs You Nothing to
Examine this 3-Vol. Set of

COYNE ELECTRICAL BOOKS!

SEEING i3 believing! That's why
1 want you to look over this big,
new, amazing 3-volume Reference

on Practical Electricity| Pre-
pared h:.r experts—packed with 43
IﬁIB ﬁE‘DCl_"'"'].'ft written il:l
plain, understandable lnnguagoe
that helps VOU earn more money]

FOR THE “BEGINNER” OR

“OLD TIMER”

Covers everything t:Il:-t:tnr:a‘l. from
simple wiring to D.C. and A.C.,
Armature Winding, E]cctrum:s.
Power Plant Work. Answers all
clectrical prohlems guickly,
clearly, completely.

USED BY HUNDREDS IN
THEIR DAILY WORK

HUNDREDS OF

Cak i N SUBJECTS
El ten "
Cadiata, radle, men, tuim to this great | prerORES

act fop practical help on the job op
10 l'ur:ﬁcr thelr knowledge of Elec-
triclty. Big8 ' x 11 Inch pages, hand-
somely boond in red and gold leatleretin,
A set you'll be proud to own and nse,

FREE WITH BOOKS

Send mow for these books and IT)
include certificate entliling you ta 1
E’m‘ s FREE Technical Service by the
jun Staflf of Instructors — per-
advice by mail on any electrical
n'bjm.. 'CH.;! coupanl

IH..E:.I.EWI 4., Dept, 53-Ré
sbrﬁd.u, "ét‘c:l-m-ul.

m S. Pnuilnn St., Chicago, TIL
: Send me the big Svolume NEW EDITION
Ca;.ne Electrical and Hadio Reference Ency-
lopedin, postpald. Within 7 days after receiv=
Iing the books, 17l either return them or send
I vou $1.95 and then §2 o month until the total
§ price of §13.95 ia paid.

'INM.IE .......... R Ao Eo e e

Every field of Elee-
tricity explpined and
fully ilustrated. Each
sublectindexed soyvoii
cun guickly locaio jt.
Includes:
Radio-Televislon
HRefrigerntlom
Adr Conditlonlng
Auto Electricity
Electric Signa
Tulhiuiﬂelurnu
Dicsel Engloes

I

1
| OCCUPATION . vvevuns AGE, .
(] :B-und. cas lce, §12. n-lth mdetl
SA“IE 10%- if nre!uﬂe&m Fiid ln"’ﬁkl 40, Sume g
-day free trlal and return privile H
L------ L b 1 b F 1 1 1 ] --- - -——

20A

Rich Rewards

in PLASTICS

€S
?l "’f::“ Majestic New
I FARM ::1“ Industry Unfolded
FoR The whole story now revealed by
oy noted authority describes many fas-
EELA cinating and amazing experiments
in Plastics—tells of great opportun-

ities “Now & Future.” Defense workers, farmers, execu-
tives, and men with their eyes to the future will want this
wealth of new money-making inspiration and information.

SEND NO MONEY

Simply mail name and address and pay postman $2.00 plus
mall c.o.d. and postage charge upon delivery. Return in
ten days for refund if not fully satisfied. Simply write
“S8end Lougee's book on trial,” giving your name and
address.—Mail it today ! You'll be glad you did it!

PLASTICS INSTITUTE

221 NO. LA SALLE 5T., DEPT. M » CHICAGO, ILLIMOIS

sy ENGINEERING 1o

With A l:hattarpd Eduua.llaru.l Institution

ivil, Mechanienl,  Drafuing,
structural, Mintng, Ine
1

1, H'!.-.ﬂ

I BLLOER]

" man. Loarm how
ages in coda by
3 . Navy o

| Gevoed

at
dler

ickly rh
+ Wrile for FREE BOOK.

CANDLER SYSTEM CO.
Depl. 5-E, Box 928 Benver, Colo-; U. S, A,

ARTISTS MAKE MONEY

Find out nu: ahﬂi Bend Dame, &gpé, otcupation and
addrasa for , tﬁunu Art Test,

(Formerly Federal Bchools)
Minneapolis, Minnssota

ART IH!-'I'II:HGTI(!H IMC.
51331 Art Instruction Building,

Bakers make good money] Now Tth !nduarrr in w l

Hearly depression mwi. Hew home stud
qu.iILJq- L sehool cdmmﬁnnsnéqu:l

ﬂnuu wﬂt for FREE BODK, “O?'pm Lﬁg @
thunll --hln; I{:F!‘!:I.u!n. 1315 Michigan, Dept. I.a'l!. Chicago

LEGS—=ARMS—EBRACES

The hest money can buy—our
133 employees wear 174 ap-
pliances. Writaus your needs.

Mipls. Artificial Limb Co.  405-6th Ave. §.

_ Amervica Needs Men Thained for
+ TOOL &DIE MAKING, MACHINIST

&SCHE\\' MACH]HE 'I'RADES

tugs, En ' T xniid 4

I1':|| le |I-I:|;ul'|.lr| afor FRE ]-"'Il:mll: Ir:.r'l,l" 1 Mis rh|n -u:-||r| 1ing
ALLIED SCREW MACHINE CO. - (School Divhlun}
609 West Lake Street, Dept. PM-5, Chicago, IlHinois
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INVENTORS

NOW Is the Time to
PATENT and SELL Your Invention

MNow, more than ever before, is the right time to patent vour Invemn-
tion. Why? Beeause manufacturers everywhere presently engaged
in war produoetion are looking ahead to the future by buying up
patent rights now, so they will have new and attractive items to make
and sell for civilian consumption ms soon as the war is over. This is
what happened during and after the last war. Hence, the smart thing
for you to do is to look ahead to the future too. Protect your inven-
tion by applying for a patent now, so you will be in position to eash
in on an outright sale, or on the royalties your invention will bring.

Patent Guide Shows What To Do

Our "Patent Guide for the Inventor” answers many important
queations concerning Patents that inventors constantly ask. It tells
what facts, details, drawings, aketches, ete, are necessary to apply
for a Patent; how to protect your invention through dated and wit=
nessed disclosure; how to do this AT ONCE to safeguard your
rights ; how Patent Office Records can be checked to determine
whether the invention is probably patentable before filing fees need
be paid; discusses costs involved and a practical way these can be
pald as the applieation progresses. It tells how some inventora se-
cured financial backing ; how many simple inventiona have proved
large commercial successes ; how Fatents covering improvements
also can be profitably utilized and marketed ; tells countless other
facts of interest.

Why You Need Expert Assistance

‘The Patent Laws were enacted for your benefit—to give you protee-
tion for the features of your invention which are Patentable. But
these features must be legally and concisely set forth in the form of
“elaims." This phase of the procedure is so complex that the Patent

Office advises the Inventor to engage o competent Registered Patent .
Attorney. We maintain a large staff—carefully trained registered ec ﬂ” eea/
patent l.t!:;rrn;n—-uzpcrt dIrl.ft?mmEcxp;ricnncd u:-_;amzl&vrl-—ta :
BErve you. e have been serving inventors for more 0 Years, M
ovements
L]

Take First Step Now .
With the Patent Guide you will receive alsa Free a “Record t LA R E N :E A n B R l E H
of {:I!;?-uﬂti:““d fi:u::'mE which will ennl.'l-:ef yvou at ﬁc{::e to H =

Lis L t ; i tion,

;;ntent npnlftal?oﬁ. uTl:Eiu:tt.;:m;:t;n;gu :r:;.:i: n!:;m;rel. m;;“ﬂ:_ E‘ ARVEV B JAE u B 5 u N
TION i IMPORTANT.  Delay can bo costiy. Mal the coue

is 3 & ¢lay Ccan eostly. ail the cou- | CLAREMCE A. O'BRIEN & HABRVEY B. JACOBSOM
pon in an envelope, or paste it on & penny posteard NOW, i Patenl A : R B

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON =-“-E Adams Building, Washingten, D. C.

2 Please send me your 48-Papge “Patent Guide #
“Worthy of your Trust I Inventor” and your specinlly p:xp:red " %!ll:courl:itﬂ?
| Invention" form FREE. This request does not

- .
{gz- ( E? } Registered Paieal Attorneys IDb]I:E’E.‘bE e
y - d ;f' 31-E Adems Brilding
Washingten, D. €. =Nnmu

FREE BOOK st

IMMEDIATELY MAIL COUPON TODAY! Vo st

e — —. (Please write ar print plainly,) e
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~
PREPARE FOR A

GOOD JOB

OR A BUSINESS OF YOUR OWN

~ RADIO

WITH THE AID OF

MOVIES

ADIO TRAINED men are more in demand than ever

before, Rudio manufacturing plants, now 1005 in war

production, are ealling for more trained men. Mil-
lions of radio sets must be kept in use today. Train quick-
Iy for this great War-time industry that has a real peace-
time future.

Amerien ia using movies as never before to help prepare
her workers and fighting men faster . . . better. IheForeast's
Training, alone, offers you this streamlined mid to learning
Radio at home. You receive g 16 mm. motion picture pro-
jector mnd reels of film . . . which help prepare you
QUICKER . . . EASIER for today's many opportunities in
RADID, ELECTROMICS and COMMUNICATIONS.

In these MOVIES, you actually S-E-E what takes plece in
n Hadio tube when the curremt is turned on. You 5-E-E
how n Radio antenna intercepta the waves from n Radio
Broadeast station. ¥You 5-E-E the path taken by the
incoming signal as it travels through the various parts of
8 Radio Cireuit. You S-E-E other fascinating, practieal
demonstrations, Lesrning becomes fun the “DeForest’s
Way"'—and think how much this medern training method
can help vou get & clearer, more vivid understanding of
your subject.

SEND TODAY for VALUABLE 40-PAGE BOOK

This handsomely fllustrated, up-to-the-minute new book,
“Yietory for You!” shows how the practieal DeForest'a
method gives you better training in Radie. Yoo will find
put about this time-tested eombination of 1 {1) Viaual Train-
ing (2) Modern, logse-lenf lesson materinl (3) Work on
practical eguipment . . . (4) Effective Employment
Bervies (5) Preparation for Radio Operator's License (6)
How to start your own BRadio Service and Repair business
(7} How to get higher pay and better ranking in Military
Bervice. (5) How you benefit from our affiliation with the
DeVrey Corporation, internationslly known manufacturers
of hix]ﬂ gprade Electronics equipment. (9] How you benefit
from training prepared under the su=
pervision of Dr. Lee DeForest, one of
the world's greatest scientists and in-

ventora in Radio and Eleetronies . . .
and other timely focts. You owe it
to yourself to get this helpful infor-
mation at onee.

| WAV CONP oW TORYY)

DE FOREST'S TRAINING, Inc.

Z531 H. Ashiand Ave.,
Bempt. 0, Chicage, Hliinois

Tennn aend me free i1
titled.

uatrnted Tsook en-
Victory For Youl™ i Radia,

— i ———— — — — —
s
g
a
o — -

....... Ve e ki
NACIFEER s veasaisdraarr P a st s a R AR R T bR TR R R ra e
I
A i o o o i N R R L S, s ssisavamnnn ||
Poure coupon an peanp pednand o masl (s geselemi I
BUY U. 5. WAR BONDS and STl-FEI
e e e e e B e ey i |

“HERE'S HOW TO BECOME AN
RIRGRAFT INSTRUMENT
TECHICIAN—RIGHT NOW!

TAKE OUR NEW, SHORT
WARTIME COURSE IN

“AIRCRAFT

INSTRUMENTS

lity for well paying positions with manufee-
r=» ol Airlines or Tech un's Haling in
1. 5 Air Corps!

vl come (o the schosl, wrle for in
ahout cor popaler Home =tudy Coursse!

. complete tenining on octunl

Sepd for CATALOG today ...

EASTERN AIRCRAFT INSTRUMENT SCHOOL

“Largest in the Eost"
pert EH

116 NEWARK AVEMUE
INVENTIONS

WANTED -ixie

on New Machineryand Eqmpment
of any Kind that Can Be Sold tothe
Paint, Chemical, Drug and Process
Industries. . . Address by Mail Only

K. CLARK WITHEROW, s:idins, Nowvork.n.v.
SHORT WARTIME COURSES

UNCLE SAM NEEDS 'In'l:rl..‘n HELF in war indus.
trice and nrmed forces. A million  technleally
prained men wanied—Electro-Technicing, .l'wll.lllrl
Mechanics, Aircraft and Arc Weld -aftameon
Radio Men. Propare bow for bigper :|.|'-|l better
Jobr opporisiaiibies lis ¥ital indusiries, Enrn while |
you learn. Write for FREE Hlustrated  bosk—
HWICTORY MEN." Mentian ooarse desined.

MILWAUKEE SCHOOL OF ENCGINEERING
PM-S43 N. Broadway & E. State, Milwaukos, Wis,

GENUINE U.

0. D. WOOL BLANKETS (USED) 5295
MeCLELLAN SADDLES (USED) . 5.85
U. S ARMY PUPF TENTS (USED) . 350
BOYS' BLUE WOOL OVERCDATS
(USED) BIZES 32 TO 38 . . .

Thoursnds of Oeher Bargaing in Military Ocdmr
& Spoct Goods for Huntze, Farmes Scout Send 10g
for 32-page catalog reruroed with Britarder,

A and N SUPPLY CO.

4720 LEGTER ST, RIGHMOND, Y.

TJough -J ITsu

MANUAL
BY U. 8 MARINE INSTRUGTOR., Shows Yeu
How to Destroy Broles With Yeur Bare Hands
Amazing JIT-JITSU MANT AL packed with i1lustrated
TOUGH HOLDR, chokes, twisis, throws, pun-dizarm-«
g insirwet lons, 'I"I::r'n'l."l-"ll'l"l"]'., eaey-to-1earn, Makes
:u.lll quﬁh !'lll' tough apods. For civillans, serviee men.
OMNEY—Just pay postman $1 plus postage.
-l'h- pend &1 fllr poatpald delivery, Foual to costly les-
sons,  Money back il not delighted.
Gordy Publishers, 38 E. 18th 8L, Dept. 107, Chicage

JERSEY CITY, N. J.

o IDEAS
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industries.

traincd in this exciting new giant industry. . . The
future is so vast that some predictions seem exag-
gerated—almost fantastic—bur the fact remains that
plastics arc already important parts of many major

GOOD JOBS NOW and ot WAR'S END

Mow a vital, prowing war indusery, plastics look forward

to peace-time developments of unlimited scope. These new
materials may be used for fabricating buildings, complete
automobile bodies, intricate new machines, new systems
of communication. When the war is over and competition
for jobs is really keen again, will you be all ready to go
ahead with an industry that's really going places? Will
you have the knowledge that employers want—the training
for a big-time career in plastics?

TRAIN BY AMERICA’S ORIGINAL PLASTICS SCHOOLS

Just as plastics are vital to modern transportation—
in streamlined cars and trains, fighting planes and
future air taxis, PT boarts ard cargo carriers—so also
a knowledge of plastics can be viral to you . . . and
can take you farther and faster in your chosen career.

There is a tremendous demand for men and women

CHOOSE YOUR INDUSTRY
WHEN YOU KNOW PLASTICS

There is hardly sn indusiry thag i3 po
wiing more and more plastics—or making
plans Tor future developments based on
plastics. O all sides men are being
“galled” who know plastics, o fill impor-
nt defense indaitry positions as design-
ery, Fabricators, molders, superintendents,
ete. Fick your indassy and enter in a5 a
plastics specialist. Among the major line
of business in which plastics will be in-
creasingly needed are: Aircrafi—Aotonso-
tive = Kadio = Television = Machinery —
Railroad —Furnitare— Architectore =Tele-
phone—HBoat Building—Cifice Equipment
=Texriles, Shoes, Scentific Apparabui—
Homie Bailding—Hardwsre snd Interior
Decoration

READ WHAT STUDENTS SAY

My enrollment . . . ko dlready aetted me
unexpecred resuls afver only 2 months of
study. | have been rramsferred .. wo the
Research Depariment at Donsglas ., ., and
incidentally, at an increased rate of pay.”

=R P.C
“The course is 30 thorough and cficien:
ghai [ was ahle o step right into my posi-
tion and ceery on without diffculay,

.

*“Plense ncoept my sincerest thanks...in
providing & thorough apd pescical ape
prosch to the held of Plaitics.“=H. W. C.

MAY, 1043

You won't lose 8 minwre from your present work,
Your training for a career in plastics will fie right
into your present schedule = making yoar in-
creased fpare time pay big dividends Simply
devore a few Kours each week 1w enjoyable home
stwdy. If you are wow in plastics, you prepare for
advancement; if you wre in some other ficld, you
are qualifying for unlimied opporunites in
plastics . . . by warting your training NOW,

YOU CAN LEARN AT HOME EASILY

Few subjects are so well suired 1o home sudy as
plustics. The Plasics Instivute course eells you all
about plastic materials, how and when to use
them=design =molding—fabricating and dozens
of orher subjects . - how o capitalize on the op=

#

portunities for men and women with plasics
wraining. The course i illustrated with hundreds
of drawings and piaures—prepared and super.
vised by recognized plastics authorivles

NDW IS THE TIME TO ACT

Find out how the Plassics Insticuce can help Y'OUL
Mail the coupon for your copy of the large FREE-
bookler “"Waorld of Plastics.” It {s crammed with
valuable information about plastics, tells about
the new plastic airplanes and ocher uses for this
revolurionary new material . .. a5 well as abour
the oppormanities for YOU in plastics Decide
WNOW o et plassics point the way o YOUR
suiress. .. send the compon TODAY.

1221 Chanin Bldg.
Nn\r_ "l'_drk

Plastics Industries Technical Institute

= 1626+-E La Salle-Wacker Bldg., Chicage
| Gentlemen: Please send me the book let "World of Plastics” and information
on your training program. | understand there is absolutely no obligation,

NiHTIL'

INDUSTRIES TECHNICAL INSTITUTE

625 LaSalle-Wacker Bldg.
Chicago

. MAIL COUPON FOR FREE BOOK

190 So. Alvorado St.
Los Angeles

Dept. 5

Street e

o e IERIIREN.

Ciry

State

L L L L L LT L L T ————
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WILL HELP TO

SHAPE OUR LIVES

AFTER VICTORY!

HINGE that man
hnvi dreime f

might bc a
Lwenty Year

« » o Are in the minds
Of Inventors NOW | ..
and will become reali
ties when the wis
won, Hevalullamnary
velopmentsin radio .
themiraclesof the elec-
tronic tube, . . will come
irnta being., alonkg with

VICTOR J. EVANS & CO. WILL HELP
YOU PROTECT YOUR INVENTIONS!

For nearly a half century, this great firm of
Registered Patent Attorneys has been helping
men just like vou. They offer advice on just how
to go about getting a United States Patent . . .
the valuable monopoly that gives you “exclu-
sive right to make, use or sell” your invention.
Professional inventors invariably secure their
patents through a Registered Patent Attorney
. « « follow their example . . . it's the surest,
most successful way!

GET THESE

FREE BOOKS

04 pages of fneis.  (1Tustradl
miwld cleseriizsing 115 mechanicn
mvimenle,  Bleb-BY-ELED [

NOW is the time!

When the war ls won aad
manufacturers push and
ghove to get new peacetime
products into the hands of
an eager buying public, your
invention may be mors ¥

codure om L e Ty o uable than you ever dreamed
hew (o market (1. These books posalble. Use this “priority-

have sel many lnventors on the
mathway o sGcosds In invens

o Free offer olse includes
vgvidener of Invention™ form.

time recess” Lo prepare and
FII'D-E'E'E"-ItE Four patent nogg
gn It wlill be ready when
the great doy dawne!

SEND COUPON TODAY!

YICTOR J.

Evans ¢ Co.

REGISTERED PATENT ATT'YS.
Main Office, T30-E Merlin Bldg.

PLACE AND BTATE. cos s essassississins .
A AL — |

Say you saw it in Popular Mechonica/
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I'll Train You for a Better Pay

JOB in DRAFTING

«« . Right in your Home

With industry working feverishly—the
field for DRAFTEMEN is bigger than
ever! Get into a better job with more
Em:r and fascinating, pleasant work,

will train you at your home in your
spare time until you are holding a
better paving position as Draftsman.
My practical training In drafting also
ingludes n working course in Industrial
Dwsigning valumble on new products, im-
proving, restyling and modernizing—all
extremely important and profitable to
draftsmen. Write for full illustrated details
and booklet. Give your age.

EOLIFER, L
ENGINEER DOBE, Div. 3375, Libertyville, Illincis

New York ™"
Eleectrieal
Ask for free illustrated Sehool

booklet

44 West 17th St., N. Y. C.

FIERE ARMS AND LEGS!
Light, correctly fitied, strong and com-
fortable. Notoral RACH,
Braces for wll deformities.
Belentifio design. Fair Terms.

E_IJI:HBTEI’H-MEDE.M.F B10-3rd Av. 5.. Minneapelis, Minn

WINDOW SIGN LETTER

For Btore Fronts and Office Windows, Anyone can put
them on. Free Samples, Liberal Offor to general agents.

METALLIC LETTER CO., 432 M. Clark 5t., Chicago

All wirking tomls, In-
cluiing drawing table,
BEOL [0 yOU AL Ombe
—furnished fres with

-\I

AMAZING BARGAIN OFFER

Here i3 your chance to get your radio training
almost free, These simplified, well illustrated,
interesting lessons eover every phaze of radio work.
You will find the tralning remarkably essy to grasp and use,

TRAIN AT HOME FOR A RADIO JOB

This home-study manual has helped oihers like you (o aecure high pay
#Il‘hil- in radio fectoried, service shops, War Industrles, Navy and Army.

ese money-saving lessope will glve you all the essentinl training
newdedl.  Ipcludes extrn information on recent radle developinents.
Y¥ou may examine the eomplets course-manuzsl, containing all the leg=
gond anmd review gquestlons. in your cwn hame without sny risk

PRACTICAL INSTRUCTIONS
The lessons are clear, practical, in-
I!g'hulhl!. eauxy to master and usn,
Mo speelal education or previous ex-
inrrlznnu required. You will anjoy
garfilng Imporiant radio facis and
doing real radio work after the
1dth lesson.
SATISFACTION GUARANTEED
Takn advantage of our “‘no-risk™”
trial offer., Hend trial coupone Yoo
Will recalve e complels Goursa for
10 days examination. Begin your
radio study without any obligation.
If you are pleased, the completo
Course-Manual 15 yours to keep for
only $2.00, full priee.
________ —— i o i . e

NO RISK TRIAL ORDER COUPON

SUFREME PUBLICATIONS, 328 5. JeHersen St Chicaga, lllinsis
Abip the complete Radio Gourse book for 10 days' examination.
O 1 am enclosing §3.50, full price, send postpaid,. 0O Send C0.D.
1 must be satlsfled or you will refund my money in foll.

CHMPLETE

i
b marlei
g A
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' Shows exac

fl'ow to do AL

L

repair jobs on ALL trucks built since 1936!

IHAGINE having af your fingertips every
eszential repair fact and servicing pros=
ecedure on every make and model of truck
built sinee 1936! C

Better gtill, imagine having all that in-
formation described in aimple, step-by-step
instructions go eclearly illustrated by hun=
dreds of photographs and eross-section din-
grams that any mechanie can do ANY
trock repair job required!

Based on more than 150 individoal ser-
vice manuals produced by the truck manu-
facturers themeelves over the past 7 years
this amaring, new Truck Repair Manual
puts everything any truck mechanie needs
to know about trucks within the covers of &
pingle big book, It is so necessary a part
of every mechanie’s tool kit that hundreds
are being sold every week to garage owners,
fleet owners, the U, 5. armed forces and
truck mechanica. Best of all, you ean try
it out, examine it to your heart's content,
before you need even decide to buy it!

Same FREE 7-Day Offer
Applies on MoToR’s New
AUTO REPAIR MANUAL

Warranted to show you how to do
every repalr job on every American
passenger ear, model or make, built
since 1955] Covers 602 models in all,
This new FACTORY SHOF MAN-
UAL containa the exast “how-to-do-
it" on nearly 200,000 quick<indexed
service, repair, overhanl and adjust-
ment jobs, Enny‘ :sl;e'rl-'h:,'-.-stuv_"p Droce=
dure anyone ecun follow, Cver 1,000
dmwings, diagrams, cut-away phao-
tos. Every job from wheels to wind-
shield wipers. All
important clear-
ANCEE, MEASUTE=
ments, specifica=-
tioms in handy
tables, Used by
. B. Armed Fore-
es, hundreds of ga-
rages and mechan=
jes, Btrictly up-to-
date. To order check
box in _coupon at
right., Only $5.00.

MAY, 1943

Here are some of the features which
make MoToR'a NEW TRIUCK REFPAIR
MANUAL the most prized “tool™ in Amer-
ica's auto shops today:

1. MaToRs New Trock Repair Manual i=
pheolutely relinble and eorrcct, Every par-
agraph of instructions has been checked by
the truck manufacturer's own engineers.

2, Iis 905 pages, 1400 pictures and dia-
grams show numerous repair short-cuts
and methods which save time and money.

3. It covers all Diesel engines and Diescl
Fuoel Injection Byetems. Containeg 207 pages
of Diegel data never befors printed.

4. Ita gpecification charts for tuning up,
valve systema, engine bearings, piston and
ring clearances are complete and author-
itative to the last decimal point.

5. It iz specially indexed for finding the
answers to any repair or servicing prob-
lem in a few seconds,

6. It is specially bound ao that it lies open
for working-while-you-rend. A big book,
gize Bla x 11 inches,

7. It ias absolutely up-to-date,

SEND NO MONEY

Mail coupon below, When postman brings
you the manual, examine it thoroughly, If
eatiafied keep it, and we will hill you on
the easy terms given in coupon. If not
satisfied, return the book and forget the
matter, Mail eon-

of now to MoTolt

ook Dept., Desk 15,
G672 Madizon Ave.,

FREE 7-DAY TRIAL

New York, N. ¥. ® mov.p Book Dept., Desk I5, 572 Madison fve., New York, N.Y.
~ Rush me at once: (check box opposite book you want).

HERE’'S WHAT
MoToR's TRUCK

REPAIR MANUAL
BRINGS YOU:

Containg over 300,000 re-
pair and servieing facts on
all makes of trucks made
since 1936, Covers all [Mes-
ol engines, ineluding Buda,
Cumming, Dodge, GMC,
Hereules and Mack: also
:!Lc Heszelman-Waukeshn.

Completely covers all fuel
systems, from earburetors
to gasoline gauges, Covers
all governors for both
Diesel, gasoline engines,

Covers all ofl pumps, oil
filters, erankease joba, ete.
Covers nll eooling systerna,
including waler=pumpa,
thermostats, ete. Covers
all ignition systems.

Covera all starters, gens=
erators, clutches, trans=
missiong, axles, torgoe di=
viders, transfer CHIAR,
brakes, universals, steer-
ing gears, ete., ete,

=L

O MoToR'Ss TRUCK RE-
PAIR MANUAL. {(Do-
scribed above,) If OK., I
will remit $2 in 7 days, and
$2 monthly for 3 months,

Iua 35¢ dellvery charge with

nal payment ($8.36 in all),
Dtherwise I will return bogk
in 7 davs. (Fereign, $11, cash
with order,)

Mame..... R ]

Employer. . cvemarieynnsssnss

D MoToR's FACTORY
SHOP MANUAL, (De-
scribed at left.) If OK, I
will remit $1 in T days, and
§1 mon for 4 months,

lug 35¢ dallve chnrim with

nal payment (86.38 In all).
Otherwise I will return book
in T days. {Forcign, §7, cash
with order.)

e T [

asamsa FEEARIEEREA RN AW

[ BAVE 3Sci ‘Cheek Tiére if enclosing payment, We Wil l

then pay delivery chargo.

Bame return privilege,

¥

25A
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FREE :':25

See How | Train You at Home to

Be a HADIO Technician

. L Mail ithe Coupan for
T & FREE Lasson l-’I

I il | Pt FRETE L
im Rich Itlv

wweards In Hadio F
& mbodl the

1 m i
£ Jobs

Some of the Subjects
My FREE Lesson Covers

Superheterodyne Recalvers
Why Tulses Fail
Loudspeakers
Outpart Transformer Repair
Locating Defective Part
Servicing Technique
I. F. Transformers
Gang Tuning Condenser
Soldered Jaints,
ele., oho.

other’ comsmenteatlons

Laalet] J.rq seeambling for tralnied

met.  Hadio Mansd rers and
CET

nry  Postnl
. Diaiig, JFEFA,
\al Radio Inst., Wi |.1I|.uru‘|.l:.qx.1.l c.
- -
J. E. SMITH, Fresident, Dept. JEPA, i
[ ] Hational Radie Inatitula, wllhh'inl‘h!ﬂ. D. C. 1

i Mall me FREE, without obligation, sample Lesscn mnd Book, 1

Know Electricity as Experts
Know It—and Get an Expert’s Pay!

What about your future? Who la anfe today? Burely not the man
who Is contentad to stand stilll Enow your job thoroughly—
&m yoursell for jobs ahend. To do just this thousan

The Croft Library of
Practical Electricity

T Croll LEaary s a caomplets «l

of men

20 yanrs of shiet-sleiva o m rk i J.lh uhu.ll:r :I.n-. It h mm {mq.
wor to cover wikth @ Ind ol hard-banded [wcks you wane. Wrlttan s & the
¥ L Hllindl_-ltlhl::lltul nt'bm'uu'.h.th.l.til.hlhl uids

D 5. Crodi tells yom &
nisd b Enew aboal o generabirn, armmturm, comanuisiors, Eem
vllnul ewlishboseds, dlserlzution mﬂw&nl meshinery of avery

is Tighe s o sr—wiriag o B bulldisga—undarmrstars and mml:IT'l
e milastion ln Ke evecy phass—the moat Emproved muegbods of light-
lu—hﬂ&l‘: I-n:n- afleils, gbe.—how 5 do p complets b, from plennisg 8 o

No money down — easy payments -

Fill b —ﬂ ru-l b coupon sktscled and we will pnd you

i pnkire sei of peve wlo-
'I-vl h.i:lullth'r

i [ OF n. nlm:nutwn O & DTS — VO RAEUTN S D O

ﬂo - A1 d.t

;im,hm ﬂ-n-d mwum *@w hnl:l e :ﬁ ﬁu'i.'?u i"'ufﬂ?" i I“.
iﬂ-n----------—————-——.—-———.—.—---—q
i EXAMINATION COUPON |
: MeGRAW-HILL BOOK CO., 330 W, 42nd St, MNew York :
i El"ﬁﬁ'!' "i",‘t'-dEE Il.l:'nlrr:%nu g 98 A 'F‘ﬁw f_;:;;p-'lihr:r_t qr.:'l'.nnﬂ i
: ol ﬁ. price of 318 wald, I::ﬁ e -Luul.uu.:mmt]u : .

Numa... e g A T R E R 4 b A e et m B A g a ey 2 [
b Hams Addeess. | 1
D Gity nst Brata, ... []
: Posltlan, oo vviians i
j_Name of Company. .. e ensmen s B D

Soy wow saw it in Poepular Mechanica!

Ightni
| ox-like museles to wse Soper Ju Jitsa,

- - ] |

inTo AVIATION

Don't writ for the Government
to FORCE you into essentinl war
work, Stmrt training
NOW at this LINGOLN
ﬂﬂ'ﬂ’tHHHEHI AP=
OVED SCHOOL for
f,,..a—ﬂ‘f IIJEII. ni:r essentinl employ=
ment ms Asronautical En:ln“r.
Govermment Liconsed Alrplane & Englne
Mochanic, Alrplans Assembly Mechanlc,

-_f:«""’ plane Draftsman. No previous experience ne-namr:r
We train you and assist Groduntes in . imrmedinte

dakential employment with Airlines, .lulrvrrl clories and st Alrports.
from $14 s month with

m;ﬂg& oo T mmm \'I‘WI TD;!T fa

& -

plets | Fmr:n :tlllrl,gmnh ul’ﬂtl-n'b-;vﬂemu mm:m:rm

Liﬂﬁﬂl.ﬂ AERONAUTICAL INSTITUTE
I'.Im:olrl.. Mobraska

BT3 Aircraft Bullding.
prme— | 1|

BODY AND FENDER BOOK

Autos must lost longer! Owners will
apend bif mone¥ 1o keep themm look-
ing mew! Body and fender work pays
big nnd is to do, Get this amas-
f8| ing book which tells ing—-
e ieirngy ahows everything. Mnke extra money
Conteine 526 i 4 Sesnets of jour ows. Bia¥D NO
Frations. Govers BODY AND FENDER REPATRS. Remit
e thods.  tosle 53 Or pay postman $3 Eh“ pmmu
methods, tools, on delivery. Mooey ba days
: “-'It‘-".:‘ i1‘_*, plain i not satisfied.
& Simple  INREUAES. QOODHEART-WILLCOX CO., INC.
_Bl'll‘t 15. 2009 Michigon Ave.. Ghicago.

$10.95 UP

FREIGHT PAID

Hieh Quality Gira nnd Marhle. Lettersd, CGosmntesd, Weina fse
Fres Colslig nsed pios o atone. Without Duday. Order By Mall,
U. 5. MARALE & GRANITE Co.. A-18, OMECD. FLA.

WHEN THIS
H hPPEHS
TD YOU:

YOU CAN Dg:trny
Your £nemy Quick!.

BEAONE-MAN BLITZ ! Strike with -=
Commandal Youdon't need

most powerfulaf alldefenseand attacl
:l;cmethnda.ETochnlqu.h thadmdl'r
iy rmnltug:rn*t‘:m—nn-t ﬂmt

Gain Self-Confidence
ENOW how YOTIT can lick brotea

ot et
mi’lm kﬁt e:Ii':I EFG';W

for ncf— etyour lnﬂd. ">

ﬂﬂeini llf“ f. ras teached
I:ruhh-qu numrﬂnu

Send for Exmtlng Details—Fireel

Startling Low Frice. Satis=

faction Guarantesdor yoar

maoney back haileoapon now,

(B8 _F _§ 0§} 1§ |

DEFT. -503. ChICAse  Ton, Street
P

L YL S

HAME
ADDRESS,

POPULAR MECHANICS



A KEY TO
MODERN SHOP PRACTICE

PRACTICAL INSIDE INFORMATION

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

RCRRSY

AND TOOL MAKERS WANDY BOO0OW

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

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

ASK TO SEE IT!

FULLY ILLUSTRATED

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS i THED. AUDEL & CO0., 49 West 23rd St., New York
Easzy to read and understand—flexible covers—Handy Mail AUDELS MACHINISTS & TOOLMAK-
gize 5 x 614 x 2—a ready reference that answers your i KRS P}%ED[‘E %Uﬁﬁ.mmﬁesflim} 'i‘hDars l;ree
questions accurately. l Monthlyuntl®d is Paid. Otherwise I wi ie?tfmr%
TO GET THIS ASSISTANCE FOR 3 iy il R
YOURSELF SIMPLY FILL IN AND PAY LR
MAIL COUPON TODAY oNLY Hmo. g

THEO. AUDEL & CO., 49 W. 23rd St., NewYork I reereoce PM.

MAY, 1943 27A



HOW T0 PROTECT, FINANCE
And SELL YOUR INVENTION

Our FREE BOOK and other literaturs available to our
clionts—pgives you complete details on how to "rendy""
youf Iavention for monev-making. Tt tells voiu how athe
ora did it—who they went to for Anances—~hbow thoy ar-
mnged partserahips—hbow they made contacts with man-
ufneturors—how they dicisted roynliy arrsngementse
how much mooney they mpde=how you can fiml 8
market, Our new FREE BDORK dizeleses sources of quick
revienoe if yoor inmvention is patentable and snleable with
profit possibilities,

THE FIRST STEP

The first step In getting your 1nventinn moady for market
is to make a dated record of it on our “Invention Record'"
Form. This Form properly filled out and witnessed will
be invaluable to you Inter in establishing the date of
your invention should need for such evidence arlse. We
will be glad to send you our “Invention Record®” wmnd
have it witnossed in this oflice when you return it with
discloaure of your deviee, This service costs vou nothing
=—nnd it immediately puts you on record as the origina-
tor of your device.

Proteet Yonr Invention NOW!

We have many letters in oor files from manufactorers
requesting inventions. Today's demand for new devices
ia tremendovs—added to by emergency needs. Protect
:F‘ﬂl-ll' Invention mow with a U. S5 Patent. By mihnz
lrtiy you may prevent another leventor getting in
nhen of you st the Patent Ofice here in Washington,
The first step is to make n aketoch and description of your
imvention on our "Invention Record." have (@ wltseased
and mail it to us, We will then make 2 Search of the
. 8. Patent D‘ﬂ'l.l:r.- files to a=certain whether we can get
patent protection for you. This s o step yvou
should make NOW—hefore another steps
in ahead of ¥ou and walks awny with & patent.

135-E Albeo Bullding
Washington, D. C.

W FREE DBoak *How To Profect, Finaoee aod
E:ﬂi'::s- |?E¢rnr:|m g specially prepaved Invention Reoomd'
farm at opee. | understaned that this reqlest does not obligate mo.

MAME corennssrassnnnanscsscsssansanrsassnannannas

; R omin BTATE. iy iadsnasese
CITh wnnemr st 6F Trint Mhme Clearly

|

|

[

4]

T Ty —
|

=
eI ...

Sy yow saw it in Populor Mechanics!
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INTRODUCING-New Yictory Model
HANDIWELD ELECTRIC—~

virlts, MG, T
other pre wolders ligher priced; gen-
erated remendoun heat to weld &l
megals. Mot a toy welder LThat  ses
carhons, but scoislly uses standard
] S—saizes 116" mod 3782,
However, duo Lo Priorilies o Zenenous
supply of 17167 rmds anly are sup
|1|.|n1 with Uvie wilder. IJiI'I.II.I:Hﬂ
not to borm oul. Repaiss f
wtl:l I-qu!:ﬂ. mlnﬂﬂl hnwfhmihv \
ris, aEC. ] -
innivenid avywhere Go b, 5 “-
ale riht rrum light *mh'!. 'iul-l H
And & thousand uses for this welder
Ao x haEne, ERFAEe, *m
ahon, Iso in marages, I'-li:llm':l
renalr uhwn.i tin nrwm. CH,
Invents uritlsors, farmmers, ol

rder B ""Victory Hn-d.-r{"’ Handiweld Do,

’E"n Hu “n"“ We” 'I'l rush one Lo you with rods
pugies, opirating  insinict hml.

all necessnry paris with the exception of & large ja
511 m afmall plece of extension cord: these most overys
e has. Pay postman ooly 81,05 plus & fow e.ru.n postage. If not
1|q|.||;htnd welurn  Vieio Model Handiweld In § days from receipt
anil mosey paid for 1t will be refunded promgtly. Bush your ander now,

KUMFY PRODUCTS IMC., Dept. N-202, Cincinnati, Ohio.

Awaken Your Hidden Powers!
You nre n.:-le-.-mn‘g le'lt...l.ra.rn how to re-

lonae your unusad forcea, MNow resdy — practical
tead g - cotrss In everydny payebology. Teaches
ot pel f-muats Infinen cing atherd, gecting apond,
atao, ritten h)‘t":."?di'?‘hllll uta, Low price, Hnke
faction guaran HEE TFETALLE, wrbta Endax |
Nelson Cou., W0 Bherman 8t., Dept, @02, Caleago.

big books

.AVIATION

shipped Free

J-OR‘ EXAMFHATIDN

Get Into Aviation with the help of this brand new cyclo-
pedia.  Aepodynamics, ring, Parachutes, Propallers,
I:u}n, Afreraft engines, Blueprint reading, Welding,
\Eﬂmhpr maps, Aerinl photography, Air instruments, and hun-
dreds of other subjects, all well covered.

For Beginners or Experts

Evory LT interested in flying should have these bookas.
Weltten in simple longunge by a group of experis. ulz
qunut:mm nnd answers help to make this a complete ng
course in Avintion. T.h.r.- drive to Victory has opened op tra-
mendous opportuniiies in the fastest tr“u!tlf iadicatey Loday,
with hondeeds of opportunities for goad jobs at Mg pay.
Send the eoupon. for free examination. The complete sot will
be aent to you prompily.

Consulting Service Included

A full rear's consulting privilege with ouwr engineers now
given without extrn charge to every buyer of these boaoka.

AMERICAN TECHNICAL SOCIETY, Dapt. H-E19

Vosatisnal Publishers since 1808,

Brexel at B8th St., Chicago, 1.

Rend for 10 dnys' ielal 'HT':J'I.IN'.D NEW 6 volume set, Aviatlion. T will
anly.

gﬂr Lhe :]rl.l.ln.-r;' v:JLh If 1 wish I may return books o fen
nFE A 0w himg, but If T decide to koep thom I will send

B2.00 u.r'u\-r ': dl 5, then only 83,00 a month until 518,
toinl priee, is pald. "Send brawi new editlon which includes :“rh-
tion :Em-nnﬂ:n.t nt'udinz and free consulting aervice for ofna Woar.

BlAMM® s wavasornarnsrrarrarrssre o trndiadanmbanuaneans

(1L Ty T P o T R L g s mms

Floase attach letter, stating age. occupation, employer's name and
adelross and that of Al leasl one Dusiness man &8 & reference.
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”Yllll ARE UNDER ARREST!"

here's a Thrill in Bringing a Crook
to Justice Through Scientific

CRIME DETECTION!

I have taught thoosands this exciting, profitable,
plessant profession. Let me teach you, too, Il'l
our own home. Lenrn Finger
rintin Firearma Identifica-
tian, olice Photiography nmd
Becret Servioe Meih thor=
ocughly, guickly and at small cost

437% of All American Bureaus
headed by studenis  and
ol Id'ﬂuﬁa“ua ;‘HY : t’”', 1r‘{; )3;:-"1:‘ Lo
i siection Ja
'I:| & reaponsible ol  But” doa"t dpfau_ﬂ'

nm! stemly omp
E Mu I mow,
i I can proj

¥ wn dur ng spare time,
Tﬁl'u may :El r}"unu M-l!-' 8
e Eare 0GB

INSTITUTE OF

1920 Sunnysids Ave., Dept. 1355, Chicago, Il

A SIMPLIFIED ART ANATOMY OF THE HUMAN FIGURE
Ir],l{:h-rll-l. Capleon, The book they're talking about! Onﬂ'ﬂl't-hl
informative hooks of 1t kind for both student and
rmlonal artisis, Charix, notes, and over 550 dmwings show

talled studies o o LY 81 m‘rpui
HOI.IIII OF LITTLE mﬂl 1581680 Fifth Ave., New York

OF CRIME"

EAFI‘LIED SCIENCE

W.&NT B t busi=
neas nmlluldon ut your

owal ‘Then BECOME A
FOOT CORRECTIONIST.
Enrﬂlnén in this greatly
need

profession rum am
high as S50-5100 weekly nfter a few wnnlu home training—
not medical or chlmpndy—nu !urth;::lpitll needed, oo goods

4Tth year. Write for free

i b%tephﬁmnn System of Foot Correction
28 Back Bay, Bostorn, Mave.

EXTRA MONEY!

T EEID F:LTI.“: BI.E' \\-Ir :Shlimrn & Dands, Easlly earmed

lon Secretaries, working ,J" =
1 mg hanl]ll-r!l! mhlrrh:l.l.mu !'nr more than 2500 mMaghzines.
Yoaur Name & Address on - ungﬁgm.mu.h! will hring [ei
pletodetalls & starting suppliae El No Obligation, of cokrss,

Dept. 14, Pines 144-34 TOth Avenua Flushing; Hew York

AUDELS Carpenters
and Builders Gmdes
4vols.56

g -pn!q- Bullq.-rl., Jqu;-

5} fesdon Yz, iad

& uld"w;u :;u. I.'hl'ﬂ.crt ut
-
o livan

I Hhat
|'|l ek
utine, plans. ayslams &
hm:r aaving supgeriians, An
pmrunu |nur|l rag Eha
sgprentios and “
tized  daily llplr B
ik Relerrmen far i ha masdor
= e spantors  Ewery
when ke n-ln Lhess Chulden
ma w Helping I."Jl.d [T It
Wark, Detter Wark -n Bt
Te @l U

o A X

Inside Trade Information Onz

Haw ta uso the ateel pguare—Ilow to file and st
saws—How to build furnitore—How o use o
it Box=—How Lo = the chalk line=—How to usa
riles and scalea—How 1o make jointe—Carpentera
arithmetic—Solving mensurnting  probleme—

timating strength of timbers—ITow to set girdem
mnal millp=—How to Frame houses &ad rooli—How o
erimate coatp=—How Lo build houses, barns, gar=
sges, bungelows, eto.—~How io I-‘lr-i-ll mEd d.rlul
plany—Drawing up 'DEEI.E.I.‘II!WI"—':‘:DI' o ex-
eavate—How to use settings 12, 13 and 17 on the
piee]l spuare—MHow to baild Ih:nll:l nnad scafloldy=—
skylighte—Hew to build stairs—How to pot on
imfersor trim—How to hang doors=—How to aih=—
lay Acors=—Heow to paint

[ '
THEQ. AUDEL & CO., 45 W, 2ird St., New Yerk City

Ml Audels tTun anid Doldders Gukdes, 4 vols, on 7 days” fres el IO E
I will remit 80 0n 7 _|!"' and B mmrhh' untd §6 s paid, Ockerwise I will return them,
Ho obllgstlon unless

BRI 4 e L il e i o e e i e o

e
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More GOOD JOBS in

in AIRCRAFT and other War Industries!

Calls for Draftsmen Are
mﬁlﬂ:l 'R Hﬂd the
want-ads for proof of this
urgent demand.

This complete drawing outft—

EVery
thing te work with,=—ineluding drafting
i, Alg..—

The War Production program has incrensed the demand
for Aireraft Diraftsmen, Machine Draftsmen. Architec-
tural Draftsmen, Electrical Draftsmen, and Structoral
Draftsmen. The Draftsman alwayscomesfirston any new
projectinmanufacturingand industry—peace or wartime.,

The Draftsman—*The Key Man"”’
in War or Peacetime Industry

WNo new machines can be built, no airplanes constructed,
no bridges or buildings en*rterl no Eﬁlpﬂ or submarines
lsunched until the draftsman has completed his work.,
Real immediate opportunities exist in Drafting—the
profession upon which all construction is vitally depen=
dent. Drafting is clean, interesting, well paid work.
Steady |:|:|1;|.rt anent. Investigate today what Dradting
offers you! Help your country in a vital War produc-
tion job on the important Home Front—and belp yvour-
self to o well paid job in Drafting,.

Learn in Spare Time,—at Home!
{or at the College in Chicago)

With our easy step-by-step lessons, (and the tools we
furnish), you can learn In your spare time at home, Con-
venient terms. To prove to vou how easy it @ to learn

Drafting by the Chicage Tech Method we'll send you a
Trial Lesson FREE.

No charge for thia lesson either
now or later. Send a post
card or the coupon now for

TRIAL LESSON
Send Coupon

CHICAGO TECHNICAL COLLEGE

E-204 Tech. Bidg., 2000 S. Michigan Ave., Chieage, 0L
Yes,—please send moe FREE Trial Lesson in DRAFTING.

O Alrcraft Drafting O Machine Drafiing
O Electrical Dmafting O Siructural Dreadting
O Architectural Drafting C Bullding Construction

MO, cunansnssansansnannanansndsatssdpsdsasdasnans

AAATOBE . + s s ranrarrurrmssmsrdd badmaaEnusdnud N e mEg
L | 1 S o T L R
ARG csssrarsarnspe s DOCIPREISTG. . onrpoasnnndnssasdsnsd
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FREE TRIAL LESSON

e ]

proves you can learn quickly

ight now—plan for better pay and
mn gaaured foture in the most progres-
sive of trades—RAD—You can keep
your present job and learm RADIONICS
—the new miracle industry Incloding
Radio, Electronics nnd Television.

Get on Technical Front

Mo previons experience is necessary. Na-
tlomal Schools of Los Angeles, & long #68-
tablishadd Pesbdent sehool, offers an amazs
Ing  method  of  training which brings
instructlon to ¥ou, TEht In your own
o, Unioue training faclilties give you
Home Traiolng based on fesident sehool
Ahon  princlples.—methods ot avallabie
any olher source.

Shop Method, Home Troining
For A8 vears, Matlanal Zchaols has frad vl
ambitious men for Top Pay Tendes. The
Aarmee tedhanidoger, the identical sheme niethodds
that nre eo surcessfel in trainisg ftoadio
mien at the School. are now avillsbie o
o by Mational®s Plan of Home Tralning.

Send for Free Lesson and Book

Act Now. Youll b aomazed when sou re-
eelve our Free Trial Lesson and ﬂ.tll i

Investiga

Earn while learning

| Maticnal Schools, Dept. PMR-5

1 4000 50, Figueroa, Los Angeles, Calif.

NATIOMAL GRADUATES
WIN GOOD POSITIONS

WITH WilX
*1 have been in
the  broadeast-
fra  fleld  minea
wradusting Mo
Hatkinal.

: A
with Station
WIBX. I recom-
anend your Bcboal ™

Prad Heffman.
Wilea,

MIFLINES
EXPERT

well inpny wayy,
Am with Esstern Air Lines"™

Fieves Berubs,
ddckson His, N, Y.

Many men

in Military
Service
have
. enrolled.

Maen of all ages enrall

NATIOMAL SCHOOLS
Lai Angeles, Calif.

S
[Mail in envelope ar
poste on penny posol) |

I Mail me FREE, without obligation, one Lesson and QOp- :
| portunity Book, with full details about how | CAN become

! @ RADIO Technician. :
| NAME AGE 1
{mnnﬁfc-: I
=] o USRI, . / - S

30A

Although our entite output B poing to
the Armed TForces, War Froduclion
Plants, and other Concerns and Insti-
tutions classed ns essentinl to the ware
effort, we are prepared for Vietory and
the dny we again ean serve eivilian
needs. At that time our inereased
manufacturing facilities will enable us
to offer an enlarged and improved line of Fyr-Fyter

Extinguishers. We will have hundreds of profitnble
openings for ambitious men to act as
Fyr-Fyter distributors. Clip this artiele
and save it.

THE FYR-FYTER CO.
DAYTON, OMID

R. C. IDDINGSE,
Fresident

DEFT, 90

"-.I-: GetIn at the Start—and Grow

Plastics iz a new industry which the nation’s war
needs fa forcing to goick matarity. Already Plas-
tics are indispensable in practically every branch
of the Service—Afreraft, Ordnanee, Chemical,
Marine, Signal Corps. ete. Dn'pnlrtumtma'! HWearly
| gvervthing, from homes to clothing, from gadgets
i to tools, will be affected by Plasties.
Wl

i

Spare Time Training Now Ready

The time to get started is now. You ean prepare
at home, in vour spare time, to take your place
in an infant indostry that even now is leaping
into prominenee. A mew, practical training plan
is now ready to help you remlize your ambitions
and build your future security. Aect now. Don't
delay. Mail this coupon today.
’
U - —— . ———— - ———— —
AMERICANM SCHOOL. Dept. P545 ...
Drexel Awe. at 58th 3L, Ghieago, M.
L Benidt me PREE informotion eoverlng speelal training in
= | subjects cheelked below. No obligation om my part.
¥ O Cost Accounting
for Manufacturing

O Plastics
. [ Electrical Engineering

: O Drafting o Dresign O Automotive Englneering
_FH 1 for Men and Women  [] Architecture & Building
] O Dlesel Enginvering £ Shipbuilding

[0 Mechanical Engineering [ Business Management
O Aviation [0 Radio O High School Course

Nnm.t,__,__,__,_, A A T B ey e 2 6 8 A A R B
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=0V [Re=mm MACHINISTS
94‘3 el O HANDBOOK

Hﬂ"ﬂﬂul"(

At Tast!! ... a modern. up-to-date mechanieal and
technien] handbook with All the latest information and
datn availeble in the field of engineering scicnce. Much
of thia material is published for the first time in this
new and authentie Machinizts Handbook . . . making
ohaclete many of the methods and formulae formerly
accepted and still published in some of the less-modern
reference boolks,

LN]':'EIJL'?-.-'LL MACHINISTS HANDBOOEK containa
more than 400 Charta, Tables, Formulae, Graphs, Equa-
tions, Geometric Figures, Diangrama, Specifications,
ete., covering over 500 subjects.

Regardless of the mechanicnl
information you want, you will
find this book the most complete,

ED“‘O“

NO OBLIGATION UNLESS
YOU ARE COMPLETE-
LY SATISFIED.

Send for your copy¥ now—
examine it closely—you may
return it in five doya for

complete refund if you are \ ) moat practieal and usable ref-
not doubly satisfied, ; B erence obtainable at soch a

‘R ] low cost, Avoid mistakes—eave
Alphabetically Arranged... - hours of figuring time by keep-

to ecover every type of me- jng a copy handy all the time.

chanical, mathematical and
mensuring problem without

having to “thumb through' o Wilcox & Follett Co., Dept. P.M.-5
the entire book. Has com-  MAIL 1255 50. Wabash Ave., Chicago, lllinois I
plete poctions on  screw, COUPOM Plepae sond me the UNIVERSAL MACHINISTS HANDBOOK for only
gear, metal cutting, ete. . . TODAY :'_=,|r||l rl-‘::-'.ua.id ¢ ¢+ ¢ DOglased is check or mooey order. Mosey I}nﬂil
on lathe setting . . . drilling I TN
operations . . . heat treat- B S e e g e e
fng . . . motors, both gas
and Diesel . . . mathemat= T T T R I
i L Boscin Misray | Ot Sate

7 O Band C.D.I’J I"crr|1.|.|.p;\c & C.0.D. Charges extra,
other technical ﬂ.the-ut.! (Canadian ardérs should include remittanes equivalent (o &2 U8, currency.) I

Send now for your eopy.

LEARN Waxing GAIITIJUHIHE -

Bama &Jﬂpl.lﬂ.l Method that hus helped teals crastoen of
Waah_Tub Wimes Wiiles
ol i H.n?l.l e !n{pljrg.ln.l X
- rming, Tius ar Flegum O 4 e
-cll_'!ull dluta i, (Bias aoe.l As an Aircraft Instrument Technician you're needed NOW

b s e .- AND TOMORROW, No matter what you're doing

M E todny ... in o war plant ... in Army or Navy ... you can
s H prepare for beter service, rapid promotion and FOR YOUR

Look te . . ?/(m Mm

Be an AIRCRAFT INSTRUMENT TECHMICIAN

cational Institution FUTURE... through home smudy with America's oldest
Courses 111 mnm“gmq‘ g[m“[l Clvil, Mechanical 'Dr'zrl.ln'r::. and largest instrument school. Same textbooks as cesident
Architeciural, Steam, Avronautical, Radio, Ltractural, Minieg, Write for details.
dustrinl, Jlighwsy. Pelroleum, Marine, Chemical, AR 'g,"r'[rp".l COUrse. rite for détal
FRbIie hadtehy Medieal Jurisprudence; Fayenoiyy; Sociofony: Frpaiia; F"MJ.!.|.~ HOME This illustrated folder felly
e I
Chmiu'l.r,\' I:f i ol ‘].E:Heng:?" w-rlu unl:;uihl.illluu:s, ani Il"' af o particailie,

Commerce; .n.cemmunx. m:hmﬂtc: "l-lll.linf]ll Agricultare.
Mok inley-Roossvelt Incorporated, 4610-UC, Eh-rldiﬂ Road, Chicags

Weonder-Tene NOISE ELIMINATOR 4

Just attach b your redio {(Jong, short wave)
ail enjoy recepiion free frem distreciing
nolaes, Send-No-Money FPay Postman 80c plus
qu:n’- ar send #de and we'll send postpaid,

SEND FOR YOUR
COPY NOW

American School of
Airﬂ'nh Instruments

eturn in 5 daye for refund If B0t dalighted,. § pe. M-5
WONOER-TONE COMPANY, Dugi, 23, T07H i, Chark §1,, Caicaps, 1L WO 3903 Sun Fernande
BRUSH PLATING OU TF ITS . ... S

i’_._n.i:vl.'.r R E J.|'|‘\:I‘ GE, 31 yeam axpert instrise-
tiop—owver 108000 students anrolled. LL B, Iasnes
awarded, All tnxta furnished. Essy payments. Send
for FREE BOOK —'""Law and Exeeutive Guldunes, ™

AMERICAN EXTENSION SCHOOL OF LAW
Q-.pt_, 29—“, -] E....: Ihu-:m 5! (.‘hin..u-_m. nin,

MAIL
COUPON!

. for autoparts, reflectors, faucets, bicycles. .
Mo fanks necessary. Free particulars,

GUNMETAL CO., AVE. M, DECATUR, ILLINOIS
Say you asw it in Popular Mechanics!

n
[

TR o B W . ot the creat demand for men and | GREER SHOP TRAINING
women at high wages, we have inangu- 1 pepe. 2853, 2034 5. Wabash Ave., Ehicago, M.

' rated intensive training courses in t:ﬂ : gnﬂﬁlwl"ﬂhuﬂ Training Facta™ describing trade checked
weeks ;

w E E Ks Ll trades listed here. Lean in R L0 8 Weers o o i, planet Body-Fandar
by actual shop work. One of Am 8 Walding Machine Shop
leading schonlz, Established 1002, 7 floors : Refrigaration Tool and Dis

We P of shops. Over 40,000 gradustes, Bbany I and Alr Conditionlng Aviation
e ray employers send their men and women oo
here for intensive training. Free employ- o n::’;“- B

Room and Board

ment service. Mall coupon for “Shop
Training Facts,' 1

MAY, 1943 : 1A
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“HOBART TRAINED MEN ARE

IH Elﬁ DEM#HD **cu-‘unnrh* .

Htver has there been such a 1004=e A
demand for well-trolned op- {
_orotors, Hebart trained wald-

- ors
~ for

ot the eraam of the jobs,
ndustry knows they are

.. Trained in all procedures.
Enroll today to get o big pay
ok for now and after the war.

uel

Tells ']'m stary t.'d

__-fl the Hobart schosl.
7 Shows how individ-
hnnrhs and welders are

“Cre of fhe Borai fargesd
Beiicers of Arec Weiders 1

used. OQOutlines courze.

Perhaps
devalg,
of wil
han

J“ hove an invention that can be
or improved through opplication
ydraulies . . . industry's new right
for exact conlrol of power and move-
meni. You may have an idea which has not
been fully developed lor lack of trustworthy
assistance or proper s and engineering
I:-:Illﬁn If so. we will be glad to receive.
¥ letier. a n-ﬂll idea ol your inventian.

Il it in -nuui g upon which we could werk
wilk you. !?Tr:rgmzhtl w:llll be made for dis-
not, we toll you premptly. In

wvither ovent. the onkwer wﬂltn honest, (Per-
sonal audisnces enly bﬁjlrthr appointment, )
For our financial ltﬂh and engineering
fications refer to

1.1.n & Brodstrest,

4 The DENISON
4 ENGINEERING CO.
1190 Dublin Rd.
Columbus, Ohie

I'JES I’IIIIH 1BLADE

7305
; BLADE SHARPENER

Nzw-hnlpc'nﬂ' for all mokes of
3 double-edge razor blades
performa miracles| * hnl‘.

necessary Lo change bades,”
. Another ll}lrl

“nr.lmnl WEE'

th.n'nrrlnk b-u-

:qu "ﬁ..t.'i‘in."’"
557 SEND NO MONEY! 1'% i oy Pt Wi

ROLL for b duys .hf‘t'!ﬁibﬂ et th
lﬁmg:."hhﬁt. 3 ::1 .nu !II-.‘ LL snd wa "l
yiar dollar II;" T today, w

relarn
igan Avemnues, lnnt. 'Il:l

HUIEI IN RABBITS — CAVIES

w E B u T’ and ir.n.lt wou in touch with other markets,
Catalo@ and eopy of g e 100, e sened

ane for Book Cainlog am‘l I‘rlm |f1|,t mdu rnq n Eubscrips
MER.

tion e the AMERICAN SMA
OUTDOOR ENTERFRISE CO.. I\"l-l PIHII- I‘I'UII! M. ¥.

U.S. WAR BONDS » STAMPS

Get Your
Share of

A'I'E NTS

AND TRADE MARKS
C.A.SNOWE CO.

Registered Patent Artorneys Since 875
Write for Free Bosk and “Certilicatien ol Invention™ form
427 suow BUILDING, WASHINGTON, D.C.

ART LESSONS

Only
Study art i5 prlu.\ry q! your bwh ||-r|r|||'.l I

- Slmr!l)I 1|[l1f wit I r !
]

el
COURS

.1;
r l:ﬂll P'I.F_'I'E
FMD
RACINE, WIS,

sl Ik rlis G55 mha
Saned .-ml-..- i_,n- gr. Ic\.r campl
—af ay
MONE BACEK T r |-' --:.. ¥
ED'LI'E-#TII:INJ'IL !-UF'FL'l' co.

Do
r||-; 1ml_.:| .

I
Dept. Il] E

dom’t WORRY

Why put up with years of
needless dizcomfort and
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance per-
mits the operung to close,
vet holds reducible rupture
securely, comfortably—day )
and night, Thousands report amazing results.
Light, neat-fitting. No hard pads or stiff springs
to chafe or gouge. Made for men, women and
children. Durable, cheap, Sent on trial to prove it
Mever gold in stores. Beware of imitations. Write for
Free Book on Rupture, no-risk trial order plan, and
proof of results. All correspondence confidential.
BEROOKS COMPANY, 158-E State 5t.. Marshall, Mich.

Dulays Afe danpgerous and may be very
ARRUTER

promptly as to Its ‘Iﬂ.'bllﬂ“t-

L. F. Randolph, %2 ena s 0"

ﬁgm Mg-n E‘i’l’.‘lE“ioﬁ“aE‘H mﬂamm‘ of mr 8 hﬂ:t Bgt 4 !I' I

et and n you prefer to read oo rat, mall

mini 1 1 will also Flease send me a nniea, ireoe of charge, 73

pend me & madel of dra..llnl'il':funt{:ti' et d&'li:ﬂ&ﬁh“ H%?:gmno?tﬁ?:t;mgn' form. | DPaEe bookles " Record rmmm

and deacription of your fovention. and (Ower 40 years experience as s Reglstersd

§5.00. I wlll make a search and report Patent Attorney.) I MAME. s ocvsasansssssssssntsnssssnssnsnnans
n pEns“"nL EnnFluEnTlnL pnTEnT SEHFIE -ﬁm lllll LR L R R R R R R R R R R R L L)
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Men and Women
ELECTRIC ARC—
OXY-ACETYLENE

Skillad Welders earm up to €16 & day.
The uemand now greater than the supply.
Learn this highly paid trade in 3 weeks

by actual shop work, One of America’s
Established 1902,

leading schools. . T floors of shops, En-
dorsed by welding Industey. Limited number of stedents
& weaks course in Electiie Are or Aceivlene Welding, including

room pod bonrd, only S205. Cotlirse ¢overs minimum require-
ments of U. 5. Offce of Education for Wor Production Workers,
and the American Welding Soclety Code. Write or wire foF
regervatlion. Ask for ""Welding Fnets.” State age.

GREER COLLEGE

DEPT. 153, 2024 SOUTH WAEASH AVE., CHICAGO

SEE MILES AWAY!
5=-POWER TELESCOPE

Perfect for spoiting plunes, ships; walching eporting events,
peaple, birds, ete. Genuine black, lfetime plastic tubes with
Boientific ground 33 mm. los and metal ove pleces! Enlarges every:
thing & times size! Brinpca abjects § times eloser; simple, easy 1o wse.

20 DAY FREE TRIAL OFFER
Try for 20 days ot our risk! FRetumn for refund IF ot completely gatiss
ficd, SEND MO MOMEY, Just pay postman §2.00 plis few conts post-
aEe,  Dontt wali—aesdue lon of telescopes Bay be cuetadled as it has
been on bBinceulars. VOGQUE TELESCOPE CO0., 7758 5. HALSTED,
DEPFT. R-214, CHICAGO,

IMONLUMENTSIRS

Enduring, atrilagly beovtitl GRANIDUR TOMBSTOMES of prices pou AT
rm H"-I.Bﬂ eas effard, lerntigste our memsdab bedore you buy, GUARANTEED. |lou

ECOMOMY MONUMENT CO. DEFT. A, 4145 W. KIMIIE 5T, CHICAGO, MLC

Al RCRAFT

Answers  Your

Mechanic & Ajrcrate Wf.:rkn' dhuu]d
ooen this wseful book, contuining clear,

conciss, practical information, points
erh, facts and figures relating to correct
modern shop practice.

9 Sections — 240Pages—
Fully Wlistrated — Covering
1—Aircraft Materials, Terms, Parts.
2—DBlueprints, 'U-’nrhnp; Draq.mp;

s—Matherarics, How o Fi
4—Layout and Bending. §— on.r-
and Machines, G—Riveting, Spoc
Welding and Hines, 5—Fabrication,
Bl.m:li:ing,. ﬁngf:p, ete, B—Assembly,
Fuselzge, W’iniEiFiml—Huw 1o Llee
Ela. g‘—l\"r&blmﬁﬁf Data, Symbois,
1 vy ptuﬁmtu:lns. efc.
v hhinne:.r lnd:f: not 5.1_[(. TIJQ L
thiz amstance your mail oou-
Now Ready o todiy,
e e e S T SEE IT TODA Yo s s s s s s

AUDEL, Publishers, 49 West 23rd Street, New York

Maill AUDELS AIRCRAFT WORKER Price §11. If satisfactory, [ will remit
31 on its sale arrval, otherwise | will return ook,

TRAIN AT HOME OR AT CAMP...

Right now . . . more than ever before, Radio ealls for
trained men. This iz your BIG opportunity ! My practical
Home Training will it you quickly to move in any of three
directions, You can have a splendid business of your own

.. deveded to the busy and profitable field of eivilian Radio
Repair work . . . O you exn choose an interesting, good
paving Radio job in one of the Nation's Radio plants at
work on equipment for planes, tanks, ships, ete. ... OR
if you enter the Army, Navy or Marines my Training will
fit you for more interesting assignments with higher
rating, better pay.

NO PREVIOUS EXPERIENCE NEEDED

Sprayberry Training starts right at the beginning of
Radio ... unfolds each subjeet in a simplified, logical, un-
derstandahle style. Yoo learn Televizsion, Frequeney Modu-
lation, Signal Tracing, Mobile Eadie (Auto-Tank), Avia-
tion liadio, Radio Set Repair and Installation Work. You
will be prepared to eash in on the coming great era of
Eleetronies and Electronic Equipment. Your Training will
not interfere with your present duties,

READ WHAT THIS GRADUATE SAYS:
“Salary Has Increased"

* “Since I have finished your Radio training I had to
enlarge my laboratary with additional equipment, as 1 have
all the Radio repair work that I ecan handle. My salary
has increased to 50 to 756 dollars a week. I install trans-
mitter equipment and publie mddressing evstems, Money
can not buy the treining that I received through your
Academy.” Asa Emith, Post Box 528, Ft. Leavenwaorth,

Kansas, EARN WHILE YOU LEARN

Along with your training you will
receive my Business Huilders which
will show you how to put your knowl-
edge to profitable uvae in handling
:I‘n-nne;r-mnkinj.r HRadio ]{epnir _'i-nba
shortly after you begin the Courase. Mo
matter if you remain o eivilinn or en=
ter military service. Eadio Training
will give you a wonderful foture.

EASY TO START...

Your success ia my full responsi-
bility. I know how to get Radio
across 80 that you will understand
it . . . and remember it

GET THE FACTRE ABOUT MY
TRAINING — NOW! ALL FEA-
TURES ARE FULLY EXPLAINED
IN MY RIG, ILLUSTRATED FREE
BOOK. WRITE FOR IT ATONCE!

SPRAYBERRY ACADEMY OF RADIOD
F. L. Sprayberry, Presidemt
G10:E University Place, M. W.
Washingten, D, C.

Please rush my FREE copy of “HOW TO MAKE MONEY
IN RADIO™

Address . o cennssnrans

Btate. .. ia e



Advertisements in this section, 35 cenis per wnrﬂi aach inl.urh'an, minimum 10 words, payable in advance
To be inserted under proper classification in June issue, copy should be in our office April 8th
June isswe on sale May 1st
Populer Mechanics Mogaozine, 200 East Ontario Street, Chicago, Illinois

YOU’LL PROFIT

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

Popular Mechanics Magazine,
Chicage, lllincis

Dear Mr. Johnson: For over three years | have used Popular
Mechanics classified ads, and have always found them the best
medium for getting inguiries from really interested prospects. The
inguiries received from my ods in your magazine have aver a period
of time cost 414 cents per inguiry. | think this is a remarkably low

make and save money.

cost per inguiry.

{Original letter on file In our afMee)

Cordially yours,

—a.

lUTDHDBII.E—E. HII]GET E.I'I.BS

WHIRLGAS Superchorgers, §3, incremse
m!]-ulla I07e: power 107, Perfect per

riormance. Heiund guarantec. Unis

verx Ly Lesk, AnY oar; give make, Year,

Wrench installs 15 minutes, John Hanley,

Manufacturer, 56719 Loralne, Detrodt,

RENEW Dead car batteries inexpensive=
Iy, Get wise. Instructions 51.00, lar
Barviee, Rasine, Wiseonsin

ABK For_ overhaul substitute detm]_l.-l
Devereaux, Box 212-J. Entile Creck, Mich,

AUTOMOBILE Racing bocok, Afth edi-

tion, well [Hustroted, Instructions on
bullding bodies, frames enzinm Ford A
and B cnnvr.rsh:nl A rules,
specifications. Roadsate racln.i: Indianap-
chrk. $1.00 pmtp-m.:n 15 €.0.D. Hay
Huns, Dwep Madisanville, Clacinnati,
Dhio
I'RDFEBSIDHAL Midget racers, molors=
stooters t cars. Farts, plans. Hand-
ook ﬁlhﬂﬂ al 1uuatnumu lins—20¢,
Midweat, 2537 COharlestown, Toledo, Olhic.

AUTO SUPPLIES, EQUIFMENT

THE Lord's coming! Absclute proofs
free. Scheall. 383-XA, Duluth, Minnesota.

RCYCLES BICYCLES, MOTORE-
e 00TERS, SUPPLIES

PISTONS All sizes for Harley-Davidson,
Duckworth chain Jpx% for  motorcycle,
MeoCoann's, 2104 Texas Streat, El 'I’I.EP. TexX,

REVOLVING Handle bar grip throttie

contral [or scooters., Easy mads, Nn 'u:l;-
ed  parts. Dl:tu:lled. lans 51,
Huarter, BlS So, 20th St., New Cut:lghlnd..

M’U’TOHE'!'CLE Pﬂ.l"l& new and used.

]'intlxl:. Bailuk, 811 N. §th, 5t. Louis,
(i

20-24-26 EA.LLDDH Bicycle tires $2. 5')
tubes  §1.50 mited siock.

Pt
Pulver's Sporting ng:od.u Hl.l.d.l{ll'l. N. ¥,

TUELECTRIC Bikes use no gnaulml:r,“
£2.00 buys plans, pictures. instructions to
bitlld your own essily and cheaply, Paul
Dunn, Buffale, B. ¥,

IIJ..I:I'B'TRATEIJ Rd!p.rll.ih Irom English
magnzines, Drawings, detalled specifion-
tions, cutaway disgrams. O, Army
Joep, 33c, German shait-driven war mo-
torcycles, 38e. Abdove reprints loelided
with new 4315 page book, "'Madern Motar-
cycle Mechanics and Speed Tuning” cov-
ering operation, mepalring, reconditloning
Ameriean, British  motoreycles,  $4.00,
Used motoreycles, scoolers, hicyels en-
gines, midget cars, catalog 10e. ﬂ‘umers.
Sll’? W. HW Laos Ang\nlu. California.

1843 TIONITION Supercharger &350,
Fa.sl: starting, mileage, pep. EG Sales
g Co, G0 John St., Mew ¥

IJ'I'E"ER Cvlinder lube $1.00 [ﬂlﬂn’?mt.—
pald, Guaranteed gas-oll Saver. il
gﬁ? $0.80. MEIA Rutherford. Hollywood,

PLATING Outfits for auto parts. Con-
nett Lo a battery. No tanks used. Free
particulars and ~ prools. Gunm-:l.ul Co,,
Ave, J. Decatur, IIL

" 3mc PIRE Extingulshors. Guaranteed,
]W ke !mmndlntﬂr National, 222, Du-

VAG!IDE’R Is ““%ﬁ égrﬂr&uutﬁglﬂlt-

rcmnm bn raaaure:tgu locks, carbom
ung rrr:all:ﬁl'lun: bl life of muffers
AT

plpes, Tested and approved 'bs
outatanding engineers, $3.76 post po
with muufgset.l.un guarantes. Folder
Dwrcker Products €o., Pelham. H. ¥,

AUTD TRAILERS

BUILD YVeour own house trailer, Hl.'rd
um:uér the kind and size you want, ar-
and equipped the way you want it

Bave money an

have a ber.ter trailar,
Thousands of smart nzoglee haye built
Tfrom Jim Dandy plans 10c todey
far Jim"s interesting trailer |:|II:|:| catnlog
Mustrating T streamlined and convention-
models of house trailers with [Ooor
lnms, collapaible tent traller and utllity
I.Ie-r any of which ¥on can bulld your-
H . The plan you select costs only §1.00,
Bend dime today for catalog. Jim Dandy,
(Bax 120-A, Wausau, Wisconsin
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CYCLES BEngs—8$6.20 and up,
hlltnﬂ]ﬂ;umltncd Bag Co., 218 Summit

MOTORCYCLIETS —New and used parts
nceessories, nil models, Catalog end decal
10e, Hendersen catalog 10e additionnl
Triangie, 2157 Harrlson, Chicago.

B{C.'Y'ﬂl'.m Purts Ll'l.'E'A. Alsg scootar
tires, all sizes. bm& dl.ml: for list. Cycle
Transpart Co., &8, Michignn Ave.,
Chicago, 111

“MODERN Hﬂlm‘ﬂ'clc Mechanics and
Bpeed Tuning,™ pages, 200 [Hustra-
tions, E::h:ml.ﬂru' coviTs — Operating,
maintenance, and complete recondition-
Ing, American and British motoreyeles,
$2.00 postpald. Descriptive folder free,
Hichalson Brothers. Spskatoon, {:l'pudp._

C. W, JAMER.
PLANS Flsl ¥l “: W toTcycle
monoplane $1.00, = Clreular 2. dishes,

Cralisman Bw‘u Box 1153- I'nl.. Milwau-

kes, Wiscansin,
LOOKE—Genuine ﬂmdm: umullnadE
plans complete, $5,00,

tested, sweet pcrlurml.uaa. ]:I.].un r.ad
erature, Ford aircool conversiom d 'I-BI‘I-TI'II
8, Slandard Aerocrall, Ft. Worth. Tex
PAN-AMERICAN Acndemy of Aeronau=
tics, 2300 West Flagler Btreat,
Florida. Teach seronautical. mechani
drafting,  aviation, quicker, better,
cheaper,

BATTERIES, GENERATORS, ETO.
leaki ﬁt:ﬁﬁﬂmﬂhnl Use let-
t:rhnr:}i Thermodwks, m:fh

mmﬂnrﬂm%;l!;ﬁ?“hmhh Power. FH-
Elm lighting plmu Freo lteratore, Bes

AY Company, 331 Yonkers Avenue, Yon=-
kers, New 'Iuﬂ:.

ELECTEICAL SUFFLIES, EQUIFMENT

a.c-de

hl_r---n
MOTORS, Small fram 8 velt horns for

experiments, toys. United Auto Elec Co..

Inc., BOD Bergen Ave, Nﬂ rm mg
POR Motors, welders,

slectrical Items,  Writs H.rr.. B-I.‘I'

LeJay Building. Mlnnennoliu

ELECTRIC Penmcil: Wﬂm-ungrmlu all
metals. 5100 tpald, Bever MIg.,
4615 i'l' Ent.big'e Irove, [.'-h.ll:-ultr.

BAKE White enamel Ml‘.u:m size
E":E"ﬂi" * with two 20 watt O.E. tubes.
1'1'.“ f.o.b. Epencer Etudl.ns Inc., I24 N,

Jih St., Philadelphia,

ELEETB&}H.&GITETE—FII.U& for Bulld-
lnf—ﬂ.l]ll Torry Bales, Central Station
1676, Toledo, O

SEND l0a For Hondbook of Informmtion,
Lists nmew and wsed parts for Indian, Har=
1'-'_'.' Bootg, 6221 Enst Grand, Des Moloes,
AW .

"BAVE Owmsoline, tires! Notar- SLooLers,
matoreyeles, bicyele motors, midget anto-
maobiles, gasoline engines. No priority
neoessary, Illustrated catalog one dime.
Clymers, 307 West Pico, Los Angeles, Calif.

AVIATION
PROPELLERS—We design, monufac-
ture, sell, factory prices, all types, aizes,
4 blade Ariliner type. specinl, patent ap-

plied. Lists free, Standard Aeroc
Fi. Worth, Texas,

PROPELLERB—AI ty 5 all purposes,
3 blude Airliner for sle uts. Unn'er-
sal Alreraft Company, Inc., Worth,

‘Texas,

WELDING, SOLDERING, PLATING

ARC Welders wanted by the thousands
Learn with 516 page ]mun.i manual. Over
500 how-to-do-it $2.00 coODyY.
Mopey-back gunrantes. Hn‘hnnwcid. Bgx

M-534, Troy, Ohio,
WELDING And cutting outfits, new
nvnilnble, circulnr 150, Adastik Bros., 1390

Michigan, Grand Rapids. Michigan.

ARC Welding rod coa formuls. Coak
different size wire, Easy, nterinl cheap,
bought anywhere. Mo priorites. Guarnn-
te-an formula and instructions. two dol-
lars. B. Wayland, Manton,

MAKE Your own electric welder; com-

Pplete kit, everything supplied, with [ull
directions for assembly, $5.95: will n:lhn
a $10.85 set. Marvel ::Ltvn elder

Co., 103 AD Center 3L, New York Dltl'.

POPULAR MECHANICS



GHTLY Used arc welders, rrcom-
mended R.E.A. Also approved helmeis
'w-j_t.h I.tp:glnf shield, $5. Forney MIg.

s, Colorndo.
WELD.IHCI Dutfits — Alrcralt,  shoct-
metal, hes dul'.;sr soldering outfits, Bu-
perior Qxy-Acetylene Co., Hamilton, Ohio,

MAKE IE' Rowboat few hours. Plain
lumber, I.I-Lrl'lht- dog, Wesho=-TUen, Eox
51, Detrolt,

INBOARD Hulls, oulboard runoabouls,
hydroplanes, hummx. fishing boats. 40
models, $M.60 up, Stamp appreciated,
Huebhl Coaches, LeSueur, Minn,

BUILD d.c. Arcwelder withoub rewind-
Ing armature, Plans §1.00 each. 25 to 600
amperes from vehicle motors, light plant
wmnm sutomobile H-nrl:r-nnerltnl'ﬂ-

elders Club, AB-3432 M-Mart, Chicago.

MACHINEEY, TOOLS, BEUFFLIES

BUILD Bhapers, mills, vises and other
hard-tg-get  machine tools (rom  Lewis
castings, maoterinls and blueprints. Save
up to 5/6ths eoat of eomparable finished
units end get into production faster on
vital wor work. Now ml-nlnf describing
3 items sent on receipt of lOc covering
mailing costs., Lewis Miochine Tool Co.,
F.0, Box 116, Station A, Department M2s,

Angeles, Colifornin

MICROMETERS, Gouges, lools, Catas=

1%11925(: Costes, Birmingham, Ala., 1220

INDEX HEi.d.B. for sale. WVery inexpen-
sive, EIIF-M-W different divisions. ed
on amall lathes, deill press, milling ma-
chines, etc. Make gears. hobbs. cutters,
ele, Very accurate, and durable, Kot a
Tzed by defense schools and hob-

Write for free folder. 2117 East
&t.. Torrington. Wyo,
RADIUS Gauges 112" to 17704 by
1/84ths, 16 piece Set made of durable
plastic $1.00. Ko prioritics. Distributors
wanted. 28682 Rutherford, Hollywoeod,

NEW Tap grinding atinchment, Grind
taps like factory on Small lathe or surface
Li:{:d“ ma lterature. 1312 8, Fern 8t.,

ngtomn,

WA NTBD Etn le Iila!l:c motors, also n.e
eletrie fand. J d, 6120 Ellis, Chi-
CAgo.

FOR Bale—New and used reamers and
Itl11'|-|l.'|]fn cutlers—nol catalogued—Turnish
of regquirements for prices, Writa

O, Box 483, Flint, Mich,

BTEEL Beam trnmmels for drafismen,
engineers, l;namp;nimﬁlggmal;ur Irug. Clale
Company, Box ban, ebourne Station,
HIDDE’.L\C’.:I, N Y,

THEW Caliper, direct reading, speeds up
defense work, cheap. Free lilustrated cir-
cular, Factory, 811-G East 31lst, Eansas
City, Mo

AT Last] A simple method for temper-
Ing ¢hisels and punches, Bend $1.00 m-d.g
for complete Instruﬂ,lo‘ns. Muoney b
F“M‘i.nil.-e J, & E, Engineering Company,

03 Madison, Baﬂnaw Mlich.

UEED Wood B.I]l! mut:a.t W{I[‘EIHE PaOweT
tools, bought, sold. exchan Dictalls
free.” Nutigmal Tool Mart. As uum. Ga

RECLAIM Dull and broken drills with
HNu-Way Drill Orinder. Clreuiar free,
Tracr.o'r-l‘..lte hifg. Co., Spirit Loke, Towa,

CHETE Bullding biock mochines
I'I:Il:| I'I'.Iﬂldl-. BM&' PH'EIIEI'L[&- Catalog free,
Conerete Machine Co., 5120 Bouth Comp=
ton Ave., St. Louls. Bo.

13" x5 WILLARD Lathe with gan, No
2 Pratt & Whitney hand milling machine.
four step cone drive. Write for full par-
ticulnrs. Ciocinnati Mochinery & Supoly
Eilnlnnnu:r. 21T E. Secand 5t.. Cincinnati.

1N

GRIND Drills lke facto
for hmr:hxsrl.nuer Cheap,

mnsas City, Mo,

: attachment
tory, 811-B

ENGINES, MOTOHRS, DYNAMOS

BIG Pay Joba In welding. Complets
wa:lﬂlrm lessons and roference book, G616
il ]Hsnns $2.00 copy. Money-
Hobartweld, Box GiG-M,

!ﬁ':lﬂ‘bl!lﬂ:l- Dati, 225 motors, slogle and
t‘nm phase. SE mm (Motor Data Co., Box

TWELVE Foob fiapt bollom rowboatl,
Complete plans 25t Catalog Loab bulld-
ing plana 10c. The Rudder, 15 Murray

Htreet, New York,

DETACHABLE Rowbont seals.  New
$4.75, Uaed §21.25. Bedlord, 330 South
Wells, Chicago.

PFULL Bize, cut to shape boat tLorms.
blueprints. ".rlg = 38 feet. Tlustrated
“Bulld n Boat" c.ata:lug 10z {eein). “"How
to Build Poats” book, $L00. Cleveland

Boat Blusprint Op., Station A-88, Cloves
land, Ohic.

UBED Outboard metor parts, Qutbaard
E‘M:hn.nxc. 1194 Remsen Ave., Brooklyn,

Bn.ﬂ: Deslgnera are highly pald profes-
slonals. Complete course by mail, Catalog,
Westlawn, Montville, H. J,

TOUTBOARDS — Bave 1a, ni used
arts, all makes and models. B naﬁi

uilt motors, Crandall
Commonwealth, Baatan,

ATHLETIC EQUIPMENT—BODY
BUILDING COURBES

Hicks
LES,

BAR-BELLS, Exercise eguipment
Courses., ]imcl-ul offers!  Free booklet.
Good Barbell Co., 3261-PM Waelson Rd.,

Bt. Louls, Mo,
SUPER Ju-Jitsu—Rightnd defenze and
attack system. Bensationa
study course now ready!
brutes bwice your sige with only yaur bare
hands. Free detalls. Nelson ©Co., 500
Sherman, Dept, E-008, Chicago

25 GENUINE Indian arrowhends, 51,04,
Catalog, Geo. Holder, Glenwood, Ark.

" INDIAN Helics, bendwork. coins, Curios,
minerals, old gloss. Catalog 6g. Iodlan
Muscum. Qshorne. Kansas,

FIELD GLASSES, TELESCOTPES,
MICROSCOFES

MICROSODPES] Reaenreh, industrial,
nmater, accessories, We sell, buy. repair,
exchange. 1 uiries 1nﬁl{,¢dénﬂnuona] HbI:
Crosco a ambers '
MNew IP:rI: H. #ﬂﬂl

LENSEE — Build your own teleacope,
fleld glass, micraseope, MNeseape,  olc.
Assortment of filteen lemses—£1.00 past-
paid, ‘Thirty lenses—g32.00, ﬂl!l:l.!' difer-
ent lenses—$5.00, Slightly pped on
edge, Enmln:uun i.nanlur.el! Eﬁlrunmed
American  Lens m:n
Avenue, Park Ridge, I

DOGS, PETS, BIRDS, KABBITS

BEAUTIFUL, Pure white ﬁ}]ine pup-
'E&! Ansonia Kennels Hrﬁc

GOLDEN Hamsiers make Big money.
Particulars. Pholo free. Henry Bergman,

Bpringfield, Missaurl.
RAISE Jumbo bull frogs, crayiish, Prol-
itable, Wol Broshears, Berryville. Ark.
8T, BERNARD ?ugpl-ﬂ. Champion sired
beauties, Franklin Young, H4, Riverhemd
Long Isiand, New York.

BIRDS! Get Amorican Canary Mign-
Eine maonthly, Horth

Year, §1.00, 2839-
Halsted, Chicngo,

SEEDS AND NURSERY STOCH
AHLIAS, Azk for book 400 varietles,

n#’]:ull Dwohlin Farm, R. 2, Box P,
Grm Rapids, Mich

BE ailtrlmi| mumulﬂr full of pep, Amaz-
ing pew ody=building ocourss. Write
EI]!III:MM Byetem, Del:lt.. M, Watervilla,
alne.

300, pan E!."ERCIR.E!EN Tree sesdlings.
Many specles. Sacrifice le to 3e. Mini-
mum order 280, Free list. Boncrest Ever-
Ereen Nurseries, Johnstown, Penna.

SMORTING GOODS, GUNS, FISHING
TACKLE, ETC.

BEWAP Guns and ammunitlen with
Hilein's—or get cash. We pay more—you
Ely less, because wo'te Amerien’s best

own, blggest teaders. Thousands upon
thuusmds of new and used guns from 36

to the fnest. All models, gauges,
cu.!l rs, makes—Winchester, Hemington,
Caoll, Eﬁ.'rD.EE Bmith & Wesson, etc. We
plag buy, sell or Lrade Oshing 1.u:kll.~. oil-
bonrds, goll equipment, binocolars. old
gold, camerns, dinmonds, jewelcy, Gports
clothing, etc. Discribe fully what yoo
hove to trade. “Moncy back guarantee’”
bocked by B.B. yveurs" feir dealing, Free
rguaranteed mmu catalog™ featurl
thousands of *‘hard- mgcl. items. Sen
dime {(refunded with first order) Lo cover
mafling ecosts. Eleln's Sporting Goods,
Milton P. Kleln, Pres., #2H South Hal-
sted, Chiengo, i

FREE Calalog, Ny tving and lure mak-
Ing materinls. Flies, streamers, bugs,
lures, wholesale prices,  Supreme Mg
Company, Amarillo, Texas,

TARGET'' And “defense’ —:Eamlnrms
ghotguns, rifles, bought. sold  Sale list
ll:lc. {Dl."nl'.. PM.) Rudolph's, Atchison,

ARGHER‘I Y Equipment; Catalogue Irec.
E:Ig;‘ﬁ'nu: Archery, 2209-A East 76th, Chi-

TBEND I0c For large Jist used guns.
Frayseth's, Willmar, Minn.
FL'E":I.IEING ".ll.l.lt! rm"hu-rl twa cimes,

Fisherafters, Box 8MP, Worcester, Mass,

BOWEB—Arrows for recreation, h'u.nt:lns.
fishing, Beautiful archery  instroction
Baak, 90 pages, 50 Ilwsteations, only S0c.
Illuskrated catmlogue Irce. Archery, 617
South Biate, Chicogo,

USED Guns. bought, sald, exchanged.
List sl:lrnfl. Hewe Fur OQompany, Coopers
Mills, BMuime.

BOATS, OUTRBOARD MOTORS, ETC.
SAILEKITE 100 Bquare feet £8.85, other

vas any width, cement, ai ne dope,
Flewible eanvas palnta. Swedish keroasne
stoves, etc. Alan Clarke, %8 Chambers,
Nrw York City,

REBUILT Outhosrd m.utum. Fully
antesd. Many to pick from. Send nf“
complete list. Boal design book 15¢
now rhl.ll: we have o good stock i.lhd.'ln.b!z
Chicnge's largeat dealer. Masters & Soq,
214 West o Avenoe, Ch o.
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ANTIQUES, RELICS, INDIAN GOODS,
CURIOS

RELICS, Minerals, colns, minlatures,
l!;::u.ml.ng Ge. June's Antlques, Northbranch,
RIS,

SWORDS, Raplers, ﬂ.ua:a:-:rs. %I.Blule..
armar, Illlustrnh‘d citalog  26e, abert
Abels, 860-A Lexington Ave.. New York.

INDIAN Relics, colns, bdlls, gems, r.r_'.la-
tals, curios, ete, Tilustrated catalog 5
100 anclent arrowheads $3.00. H. Dlniul.
Hot Bprings. Ark,

FOULTEY AND FARM BUFFLIES

1AL Chicks. ‘Warld's largest
uclion means lowest prices. Leading
recds.  Calslog [ree al Poultry
Farms. Plensant Hlll Mo,

RAISE Turkey¥s the new way. Make u
to 300000 vearly in your own back y
Write for free |nformation telling how,
Address Notlonal Turkey Institute, Depl.
B, Columbug, Kanaas, -

REPORT On Chinchillas (not rabbits).
Rarest domesticated nnimals, Dpfuttua
Ly, Hook S1. Raylarms,
Brighten, Dakland, Callfornia.

FARMS, FARM LANDS, REAL ESTATE

a0 am produec=

£5.00 MONTHLY HIIH ACras, Hnchec-

tive land. Price $300,
Box_425-F, Carthage, h u.
T DZARE Land; 23 B:!I:‘L‘. terms.  Williams
Realty, ML '|.|'-crn|:m. 111,
20 ACRES, Good land, near paved high-
way, 1,00, §5.00 down, §5.00 monthly.
R. W. Stewart, Inverness, Florida.

BPLENDID Waterfronk inrm—EBxcelient

fishing, crabbing, owstering, ete, sandy
bathing beach; charming whl.u.- Btucch
dwelling. benutiful view; about 16 acres,

11 :'m' %ru-ct crops; village ha.nu}'. BacTi-
fliced by mon-resident owner, 83504, terms;
page 71 big new catal Write Tor fres
cup{i. Hl.n:lut Realty, 25 <P 4th Ave.. New

Diihnﬂbﬂ Florida., nores oo main
highway; gl;n:u:] frult -.n.d vegetnble Jand:
easy terms; free booklet. Department ¥,

Box 1044, Grlanda, Florido,
40 ACRES. Newr White River, amm-_
proved; poultcy land,
monthly. Free lst and literature. ﬂub-
:J‘:rl-l'd. 216 Grossman Dldg, Eansas City,
ans.

SEE The Highlands of Louisionn where
winter b:rln?&l no idie scres. Cholee cut-
n

over land ow prices with lerms, Send
for descriptive book without obligation.
Long-Bell Farm Land Corporntion, 856

R, A Long Bldg, Kansaz City, Mo,
BCIUIJ- Farm Mrzuim Wn.shl.mtl‘,n‘n
Minnesala, 'ﬂ!l:l ng, Idaho, Oregon,

Nerth Dmkota :l:lcnd.u.hin ar favor-
able climate. Wr for liternture, lisls
ﬂn-_u:r!ndn: wyn!u:nl farms. Bpecify which
state. Haw, 118 HNorthern Poacific
Ry, , EL Fnul Hl.nn.

QOVERNMENT Land £1.00 acre op.  In-
formation al]l states 25 eenis, MNational
Tax Berviee, 10374 Majesatle ‘Bl.d! Detrodt.
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FARM MACHINERY AND SUPPLIES

WANTED—LItLle CGiant power takeofl,
also cultivator for Fordson tractor. Bd-
ward Faulkner, Honcoye Falls, New York.

BUY Tractor paris pow! Large siock
Hew or used, Quick serviee! low prices.
Free B2 page catal Irving's Tractor
Lug Co., Oalesburg, Ilinois,

FPROFITARLE OCCUPATIONS

Wool s
Hazel-

eod  Angorms.
ing. We ¥ Wl

RAISE FPedl
sheared. Mo ki
wood Habbitry, Roul

MECHANIE.U..LY I.'nd.lnen men — U'l‘n

ﬁEI:I.EIIJ appliance r:m shon,

Gcmp !.-c. Atlustruted oourse h Fou
how. Welding., relrigeration, motor re-
pa.lr how to get business, obe.. all phoses
vered. Pree lilerature. Christy Bupply,
Eul. 428, 2835 M. Central Ave., Chicags,

BECOME A refrigecstion soryice man,

nwn YOUr own ahnr Complete ilustraled

Oppar for older men.

hu-uﬂa. Rﬂl‘liumhﬂu School, 1241
Hm'l'-h Highland, Los Angeles,

WELDING Poyvs. Lenrm withh 1842 triﬁu
school text manunl. 516 pages. Over 5
nrm . §2.00 copy. Moncy-back gumrans

tee,  Hobmrtweld, Box M-633, Troy, Ohio.

YOUR Own profitable business| We
help you to bulld up suceessful subscrip-
tlom agency in your community, moking
ml:ll'l.l:f‘ yenr nfter year with new and re-
newnl orders for magazines published.
No merlﬂum required.  Bo  lorn your
spare time into cash! Clip this ad now
nnd nn:l with your name and home ad-
dress  to  International Cireulation Co.,
Inc.. Depk. hB B, 6Tth Street at Bth Ave.,
New York, N. Y.

STANDARD Rnhb.lt. Journal, Milton, Fa.

5 yenrs $1.00. sampla dime.

$40.00 WEEELY. Mada growing mush-
rooms, f{resh. dried, Dominion patent
331583, Free spawn, North Amerlean,
160F Yonge, Toronto, Canadn,

RAISE Angors rtobblis—wool brifgs
£5.00 pound, Parteualars free. Grinstead’s.
Edwardsville. Illinois,

BODES, PERIODICALS, PICTURES,
POSTCARDS

BUBSTANTIAL Bﬁ.rmme profits  tak-
1115' subsoriptions—25600 moagazines. Come=

b smrtlnn: supplies freel Pites, 144-34
E‘ﬂ Avenue, Flushing, ] :

ARTIETH: i ulctums Feal models.
teards §1.00, 10 far 35c. Postpald.

B:n t's, Box 142, cuvlngmn . RS
YOUR Pmunl.l prnh]:nu and how to
solve them. Amazing book. Circular free.
Serveld P\l.hllml',lm!s Box 48, Litilz, Penna.

TMYSTERY, Deteclive, western, movie,

lave, sport, comica, back dated maghzines,
your jee 35 differant $1.00, Ifferent
mechanio, sclence, radio, electrical, cral (5=

man, photography, aviatlon, a:m:ra.umm.
T Fortunes or 10 Esquires $1.00. Express
¢]‘.|l.r e collect. Retal]l or wholesple eéatn=
Ec Business, trade, technleal, voca-
Hn.n.lJ. mogazines half orginal price.
Corey's Exchange, 355 MNorth Clark, Chi-
eago, il
BACK Dafed mnisa.:u:nes. Textbooks.
Booklets. Cninlg Hr:l.'run-:'a. &3
Firzst Ave., Hew York, g
ACTUAL Action nhnwﬂn ha—Dunkirk,
Casablanca, Solemon Islands, ete.  Sam-
ples, list 25e, Americana Arts, 120 Gresn-
‘l'lc'h Bireet, Mow ¥Work City.
“"ONE_Book froe with cvery book wou
buy. Your favoribe magazines nk lowest
posaible prices. The latest books rented
At less n & penny and half per day.
These advantages are yours, If you hﬁ:
this amazing elub, No dues whatever.
Book and Magazine Club, PM, 315 Fifth
Ave., Hew ¥or
CURRENT Hingle coples=—=Business, vo-
cationn]l, diversion magaEines, Choose
ifrom 512 Euhttmt:lnm: 140 trades. profes-
slons, hobbies, sports, live stock, pouliry,
ete. List with prices [ree. Commercial
Enmm Fublis lnl: Co., 40 Morth Rit-
. Indionopolis, Indd anm,

HEBINDING. We bind magazines, ald
books. Bibles, hymnals, Heckman Hind-
ery, Depl, D, Noarth Manchester, Indinnm,
WHAT Every Mason wanls, We have
Masonic books for Bloe Lodge, Chanter,
Cominandery, Scottlsh Rite and Shrine,
Ouar ritoals are used the world over. Bend
for Iree catalog of books and rituals for
Mazons, Odd Fellows, Enightas of Pvihins,

Knights of Columbus, Elks, ete, Ewrm A.
Cook, Publisher, Inc.,, P.O. Bax 7980, P,
Ohicago, I

364

DRUMEENNESS Is o disenss which re-
amnﬂs to trta.tment_ Medical skill plus

human ﬁrmput ¥ prove successful with
liguor and drug cases, u'-u _l.lem EXPErLERGe.
Writa for free hoakl M. Nelson,
The Eesley Imtﬂulq._bwl.n:hl 1L

MAHE Your own herb medicine. Beau-
tiful {llustrated recipe book 10c, Botunics,
E518 West 8dth Place, Chlcaga,

BOOKS, {Oul-of-print, new, used)

quickly a?pi!ed. Many 35c bargnins, Cat-
alogue. . Jamkowskl, 18870 Marx Ave.,
Dntm.t. Miich,
T RECEIVE 331,00 Best-seiler, m mm:mlsl
lection, books for Tic on approval withoot
%h:liiatmn. Eassin, 1960 Broadway, New

GAMER, ENTERTAINMENT

HOURS Of fun with new gime sensu-
tion, ““Thirteen Rummy,'" four to elght
ployers, Bend for free circulnr, I Autre-
mont Studies, 2101 Emerson Ave., Day-

tom, Ohio.
pla&trs' E:ﬂuml:

CHESS And chocker [
an expert, Free catalog
Han Marcos, Texas,

MAGIC TRICKS, FURZLES,
JOEER MNOVELTIES

HOUDINI'S FPamous card tricks, Each
Lrick diferent with full Instructions, Come
plete et £1.00. Shelley's, 270 Dwight. BL.,
Now Heven, Connecticut,

LEARN WVentrllogquism. Quick results,
Pur I!r:u 'Furt:lcuhr-s state vour age. Fred

1700M Casgrain, Detrodt, Mlgh,

OLD Money wanted. Do you know that
coin collectars Eli‘ ug{tn $100.00 for certain
U. 8 cents? préemiums for all
TAre colhns? We bu:' Bll ktln!.n. Send 4e
for Inrmu coin fal May mean muech

rofit to E.huu. Nu:m.lsn!uun I'Jn. Dept. 20,

ort Wor|

10 DIFFERENT In.dla.n hend eenis and
st 35 cents. Don Meleod, 5801 Twin
Lakes, Parma, Ohio.

WE Buy I_ndiau cents, Lincoln o uent.n
old and rare colns, Send 10c for 1943 cat-
mlogue of prices we pay for all U. &, coins,
American Rare Caoin Co., Dept. 1. Trans-
portation Bldg., Chicage.

THREE Coins and lists 10¢, Oddehon,
Box 44. Overland, St Louis. Mo,

100 YEAR Old cent 25¢, 10 different In-
dimns ¥5c, large llusirated coin book Bha,
Caln Shop, Box 77, Alameda. Callf,

10 INDIAN Hend E"I:I.T.E, dlﬂ'emnl.'. dates,
also pricelists, 35e. Behultz, 1063 Rlch-
wond, Cincinnati, Ohio

£10, 55, 5! CONFEDERATE MNotea, 25
conts pach,  Beffel, Box 37-E, Ottaws. Til.
" GET Profit lnd pluuuru in collecting old
coing, Bend for Bi-page I:I!I-u:u.tul
coin_catalog. Yun Ll be delighted with it
Bend for it now. B. Max Mehl, 370 Mehl
Bullding, Fort Worth, Texas. Largesi rare

coln establizshment In T. B, Establlahed
43 vears,

QLG Money wanted. Blg premiums
pajd. 1,000 Llﬂll.'lﬂ 10,

quointions,
Ba

A u__«__J_
lua.l‘uxvejuum.etm ua,mm
you want, Send me list. “‘Moet me by
Iﬂnl!.“ William H. Eenwarthy, Waterville,
Rine.

mulm.ems Send thirty cenis for
eample copy of Oenll, world's largest OLD STAMFS WANTED
%hugl.u ma :J.n.niﬂsl%"ur I.l:mllutfn!%r amﬂmp,
BYET 5, re= FEh Shla- YOU May have one or several stam
ton, Loa Angeles, Californls, I‘u;lh lﬂll‘.l}- dolinrs to me. As & cn-uechg
T DOLLAT Maglc set free with gigantec | fnd trader in stam mtprl.cu
catalog 25c. Mysto, 4462 Oermantown, | for thousands of erm atamps,
FPhilndelphin ifﬂ{nt‘ 'l'nlﬁti'rl!r folder t.'unta.tr.l.ni
T DOLLAR'S Worlh magic free with cat- | Riciures w “m“ ﬂ“f !"ﬂ'-h
slog 2. Ematern, Box 197, Ralelgh, | A fortine may be o ovar hends, O, B.
M, O AEperson, Beverly California,
AMATE Audiences! Become prnn:nuiml-
anl magician] Dollar trick. eatal clr- STAMP COLLECTING
%l.ﬂrrs quarter! Nelmar, 2851 Mi uuk:&. fﬂm‘“.“gh? Areibaat Tioe. off 1
T HEW! Eimplificd cord fricka Amuzsing mmﬂtzﬂn]}tuﬁtdﬁ:ﬂ o e By ua
self=-working bafllers 50¢ posipald. James lilustrated, ﬂﬂl‘.‘fi‘nll';’a- 3
W. Roundtree, 62 Ellott St River Bﬂﬂt‘t! 1643 Standard 00 O 4
Dauge, Michigan. "Bhiately's Encyelopedin’ — absoby
MAGICLIANS" Headouarters, 2id-page | {ree to applicantis for forelgn ap

catalog, pocket, parlor, proleaslonal tricks,
ﬁﬁ'. Hanter's” M-1311 Walnut. Philndel
LLIH:}NET Telek Instructlion book—I5e
Central Statlon Box 1676, Tolado., Ohlo
MAGIC Tricks. puzzles, boo
uneh boards, Catalog !BI!..
1 BT1, Bt 1 ts. MD.

"BE A magicis prof
migle caltnlogus n!' 1l.|!.:| I!.rlrk- a8c,

ks, cards,
Bpecialty,

HYE'I'IFYINI] “Tricks I'I.'E! H P WH.II.I,
Box 1704, Cleveland, Ohio,

GO0 THICKS Tou oan do, only  iocl
Drand new Lricks for ket, parlor. stage,
with ecards. colns, imhbles. balla. pro-
fessional npplrur.us, books. fllusions. Sond
loe for Doabglas” famous book of 500 tricks,

Dougias Magic Bhop, Box 274, Dallas,
‘Texas.
T WORLI'S Largest professional  magic

shop keeps you In touch with Intest tricks,
To reccive mallings send 35c for 1043 cat-
alog, Helden, 310 W, 4Ind 8t New York,
HULLY"WODIJ Speclal! Magicians but-
ton B, t ilusion and Ifree
trick For 3 ngic House of Charles,
Box BEA. Hu!]ﬂﬂuod. Cil'l.‘tnrnll.
NEW WVanishin and :llllﬂqﬂfﬁ-ﬂ.
Bterling Magic. 34 Jl:l n R, Detroit.

COING, TOHKENS, CURRENCY

FRIOE List of coins, bills and eollectars'
necessories 10e, 76 ﬂluslrntmm: 2500 quo-
tations, James Randall 1 South Dear=
born, Chichgpo.

12 DMFFERENT L& cefits £3 80, Thati-

sands eodng wanted. Lists 3¢, Bebea Coin
Company. 1180 East 63rd, Chlcaga.

FREE! Pﬂrds'n wln. banknote and large
&0 A [Hlustrated coin th'[,u:lugur I'.v n.p-
proval service applicants, Je
l-? Tatham Coinco. E-prtnn:ﬂ.nld Iiﬁ-

ASS.

COMMEMORATIVE  §'45, Gnlumhl.a.n.
Atone  Mountain, Cleveland enoky,
Mustrated eatalogue 10e. Hormnn Ehul.u
Balt Loke, Ttah,

becomin customers, Flymouth, D
A-9, Bell, Calilornia, J" =t
COLL

ECT!}RE Denlersl Here is value-
piud. While our stock lasts, 1000 Cana-
dinn mixturs £1.00, 500 for £4.00. Con-
tain no dpmaged stamps. Medlum-ad-
vanced collectors! Cholce approvals on
qum-t. References, J. er, Box 11T,
awn, Ontario, Canada.

B¢ VALUE—U, 8. exhibition shest, tele-
E“ h stamp almost 40 vears old, 25 more
ifferent 'LJ DnJJ 5o to new mpplicants

for my 10,
Downing. [:I!ﬂ'.l'r!r.

FINE Approvals, freshly moonted, Faat,
personal service. Tell me what sountries
you prefer and I'll send thelr stamps.
%t.li.nfner_ 346 Enst Ocenn, Long Beach,

nlif.

IZI'H'ITEI::I States, Canada Herrm.tu.dlqnd_,

Mexica, South America “Four Biar Ap-

[l'FIJV‘i-l.:F "' Hothing lke them. 'hrnur to-=
els, Box 808, Tucson, A

Bl STAMPS Sc—Requesting approvals,
BHenner, 2160 Soa, Llncuin. L nver,

 IMMEDIA Cash for stamp colleo-
Eﬂ:}. Exid colns, Eulalin Turner, ASusa,

E;quh Btoger, 1165

70 DIFF. Including Tunisis. Auostralla,
Inde China, Bbe, pproval  applicants,

Ransom, 1533 Fontiac. Ann Arbor, Mich

THE Lard's eoming! FPree W proofs,
Schenll, 263X-8, Duluth, Minnesotn,

TRADE Dtthlim!-u with_collectors ev-
rywhore Datn Iree. Bltamp Traders
M.lnclltinn. II-J.U'I'B

, Chicaga,
ATRMAILS, Pmtamu

npprovals ar-
ranged by count : Hm.tm!;. Taz Cul-

yer Road, Fockhes |=|.'r H. X

10e with

HAWAITAN Hepublic, 3 var.
u.p:rrmmu. Henrey Hunt, [
Calif.

FREE United Slates price ls

Pos:
dc. Mark Hanna, 335 - e

st.
5th Avenus, Pitls-

burgh, Penna,
FREE HBrrgaln sk Unlted States,
E::::n% bgulh . Approvals. Bebes, Yobos

POPULAR MECHANICS



50 BRITISH Colonies Be. &
Shiretown, Box 257-M, Dediham,

M0 MIKED U, 5., old ped I!E'w 25{:
2 Tba. for $1.00. 1000 mixed precancels
£1.25. Weathorby, Troy. E.'-hlu.

rovils,

U. B. ﬂppru\'ah Low priced &
Stamp Ageney, Y-104 Dunlﬁp. Pil'.h!burlh
FPenng.

CHINA, 50 Difterent Be with ppprovals,

Francisean, 376 Oak 5t, Ban clsea,
Calit.

MEKEEL'S Nows trial 26 weeks
260, Box 16 Iﬁﬁﬂ'. Fun land, Muaine,

T CUT-PRICE Approval sheels.  Lowest
under-catalog prices ever offered, Free
mnt o approval applicants sendin

tamp. Hastings Company, Bacurlty Trus
Hida._. Indianapolis, Indisna.

31 DIFFERENT United States—ic, Ap-
I::wmls Utechts, 1143-0 North Heeler,

fcago,

HH:ttl nnumus 15¢ ench. B different

3 cm E:L-.; 10e with lpnmnla.
tell, 1610 Se, . Muywood,

E'er-

T FIFTY Br llﬂt.lah bu]lun].l:n mnd trmts U 8

Dmnmmoratlvﬂu for Jc postage Lo approval

licants. FPan-Am Stamp
I.I.I'nl Fla.

o.. Hox 1168,

{'NLI-E\'-‘.

Refer
Mason,

FREE—Wouorld's only octogonal (elght-
uidudi- stamp and Canndion royal visit setb
eta to approval wppliennis, Charles
ﬂl.:ululnnd [ Neorth Humphrey, Oak
Park, Tllinods.

SUFPERB Approvals, m:l. prl.m Stemps
1/3 to 1/B cm lt:lguu Beals, 1704

mont SL., nmtnu Mm
50 DIFFERENT Sh Ehl.p madlronds,  mie,
quﬁ Ag;lﬁuml.s. Buchanan, 307 East Zard,
[

TBEND 100 Mixed U, 5. stamps nnd 10c
recedve 100 different world-wide, nnd trnd-
ing plan.  Waldo, Box 266, Dallas, Texas,

FINE Blnmese set B¢ with approvals.
Vargo I!l,u.mm: Racine, Wisconsin,

CANADA War lssue, 8¢ with npprovils,
Smith, 237 I:n.at _Bth, Melle M. J,

EITMAR —50 Different bo. Approvals,
C‘rcrwnr.'lty. 708 Elzabeth, Pasadena, Cali-

¢GHM'EHDRATI'-"ES. 45 Different U, 8,,
25c. Eatom's, 618 Eaton Road, Rochester,

T PACEET l:!lvl.l Wir_stamps 1Dg. 1000
mixed U. 5 l13e. Two pounds $1.00,
Buckey, Lud.lnw Bldg., Dayton, Ohiq\.
45 DIFFERENT Uruguay, 10c roy=
als. Pinehurst Stamps, B0 Flnuuuu Ave.,
Now York.

“T207 DIFFERENT Stamps including com-
memoratives, airmails, ete., only e to
appraovil u&emn!&. Beich Stnmp Com-
pany, 4647 Henmore, Chicago, Dept. M4,

MEXICO—Large commomoratives, three
recent {ssues complete! Er.'. ApRrovals.
Danle Hallock, M, Revilla, 8 Dak,

'U'HTT'ED Blﬂ.bu I:Il!l'ﬂlu_ Here's an of-
i’er 50 ntufuluimu that it 15 almost unbe-
lievable: 53 different U. 8. stamps rang-
ing in age ms far back as over 60
and in face value as high ns the
walue, composed entirel
e . dirmail & commemorative
astamps, nothing else. In addition 2 1.
esslon pictorials, Wo will send all
e for only loe but only to sincere ap-
roval applicants, In asking for approv-
#.I.H!mn atate whether vou are Intes-
in Umnited States or forelgn or both
-ﬁFFm’ll Headguarters, 268 - 4th Ave,,
New York, Depti. 201
lath CENTURY U, 5 commems, Civil
Wrar revenues, Int.llﬂhJ'n 8% mnd 10

eAFE
allnr
af fare different

stam illustrated U. S. catalogue. Pres
to I .lpl:lrnml Iﬁnll@nntﬁ. Metropoll-
tan S JEP! E‘ﬂ- i way, New York,
APPROVALS!  Alrm commEmara-
tives, Britlsh colonials, nlcturln]n Har-
I'ﬂ prjm Riedel, CGresnsburg, Penna,

= Diﬂm‘unt “Seandinavia for re-
mm %ﬂ:lu&. Approvals sent,  Gline,
1TIRL. Clifton, Mew Jersey,

GET Acquninted offer. 25 different
stampa 3¢ bo nunmvil npﬂlnnu. Plilpps,
9!] Pu'l.n I.I.IIJI,'I

UNI'I"ED Btnt-aa haat mixtores. Sbe b,

Canagda $1.00, DMisslon, 4513 North Ea-
cine, Chicago.

FORTY Old foreign covers, complete
with stamps—§1.03 prepaid. EKlinestomg,
Hent, Ohio, .

MAY, 1943

LIBERIA Triangles No. 242.T7 (6) l0e
with 1% -15 - ¢ approvals. Carroll's,
T4RA W. 4bth Bt, Los Angeics, Callf,

35 BTAMPS Of fghting Russla be, with
my fine forcign approvals. Eealey Stamp
Berviee, Box 104, Toluen Lake Station,
HKorth Haollywood, Calllornla

FREE| Complete "Dnited States” stamp
catalog with 1,000 Llustrations! Send 3e
far tage. Harris & Co., 137 Transit
Building, Boston., Mass.

MEXICO Consus  commemorstive  set
Tras wir.h npli_q.-ow.l‘.l Pladon Btampa,
A1717-M 1 . Dhig,

TWOW!  S10.00 Worth of I'u:n for only
1oe! 500 forelgn siemps, unsorted and
unpicked (mostly on bits of paper) Just
us received from the church missions and
other sources. Afriea, Bo, Ameried, Aus-
tralin. Chine, Philippines. Dutch Indies,
and other countries are represonted, In-
cludes & few commemoratives, airmails,
mnd |mmag cataloging up to 25c or maore
each| biggest package of fun In
stnmpdom—and you might fAnd something
really waluable! Price only 10 to serious
approval epplicants! Money back i mot
ﬂ ighted, Jamestown Stamp Co., Dept.

No, 22, Jamestown. New York.

BREAKING Up n very large private col-
lection Into $2, $5 and §$10 packets. Mo
telli what you will recelve, exoepl o
!ml:ld rgain, that will itively satisly,
or I have no rubbish, Be sure to enclosa
stamped sell addressed envelope, with re-
mittance, Bincerely Leon lock, 3116
Hudaon Street, Baltimore, Md.

Real

15 DIFFERENT Canuds postage,
blr&]al.n . Douglas, Hawkesbury, On-
e Fhet s
Rl Y] =N ETZDCETH.

?ﬁﬂ-_ . Elmhurst, Il

HDTI'I Erts .H..:I'II:I.F HB'L']' complete 104,
Hermon Klelnman, Jenkintown, Penna,
210,00 TO 1.000.00 Pa

oF slamp col-
lections, Keigwin Company, Vineland,

FREE! The Stamp Finder! Send toda
for the big new edition, fully illustrated,
E‘l‘lnmmiﬂ.j‘w imstantly to ldentily all dif-

fleult stamps! Alse fine Eiﬂkﬂ- strange.
Ias-nl.na.un.i !-tl 5 I'rnm oanla-Hersego-
vinn, Monaco, Patialn, rus, ote., In-
cluding ma ehips, n:ﬂim and stronge
fntiwsl AI ree to approval applleants
nelos

Gunreelon Stam
Cﬂa‘h]:nlw Bu: ﬁ. E‘uiut:. Baine, b

TEN Crazy-sha Elamps. Jc with ap-
provals. Knopp, Box 1381, Bristol, Conn.
DEALERS—Wholesale list. Fostage ldo.
Frank'a, 5031 Quesnsbercy, Baltimaore,
'W'DRLDS Smallezt  alemall—diamond
and iriangle stomps, free stamp maga-
Zine, alse magnliler o study vour stioips,
with large collections of stamps  Irom
scarce countries. A borgein. 8o with ap-
rovals. Capltal Stamps, Dept. 2, Little
K. ATELISLS, e
SMOKY Mouninin commemorative sheet,
Incgest U, 8, stamp issued, ond 33 U
including commemoratives -erni:l revs
enucs, ote. Catalogs Tie—To approval ap-
Eu:nnu for Be. Curhan Stamp Company,
loucesier, i
EGLGHDH Islnnds, Seychelles, Nejd,
Caymans, Manechukuns, Brunel, Tur
nicas, Everything 3c with approvals,
Eﬁk!ful. 130-2 OClinton Street, rooklyn,

ISD. DIFFERENT Forelan commemorn-
tives S¢! Approvals, Benton Ryan, Mid-

T WHOLESALE Elﬁbltmtl‘lh o dealers
far 10c pastioge,

bargaing,
grﬂﬂ!ﬂlﬂ- Stamps, 102 West 42nd, Mew

UNITED States approvals {:nmp]el.e cov-

re One guality, attractive prices, Sem-
I:nu BI.:I.II'I._DH Coconut Grove,

WHEELY Btamp magazine, thirtesn
weeks, 10o, Btamp Journal, lamazoo,
Mich,

A REAL Bargain, Specially propared
piacket containing 1 difforent tum.a'n
and EB5 dlifferent T, tamps; Lilog

. B
valug about $5.00; pamphlet 'I'I:I.il.‘.h tells
¥ou to Make Your Stamp Collec-
Lipn P'rnnu.-rl:r" and large borgmin lists, all

for only 23c tpald. Queen City Stam
ggft'n Room 34, 604 Hace 5t., Cloeinna

TPENNY Approvals, that satialy,  Meil
Gnmlm's, ox B5441-P. Fhlladelphia,

SEN'D Postage for free United Siates
price list. BStanley Olbbons, 3B-F Park
Row. New anh:.
CANADA 10 Different
nlt countries. Lists,
onden. 4. Canoda.

HOBRIES AND COLLECTIONS

CHARACTER Daolls for eollectors.
deseriptions, Ineluding stary book
Writa for list. Flower Farm, Elnpler.
i HOBRY E;Lnl.oaun lnruubl.nb'l. f I!rc
B0, tond, turtle, tree -
each, Hr"vnn different Mexican “ﬁ
Tenn different Mexdean pitchors tﬂ.l]l:l.
Quivira Specialties, Winfield, Hansas,

WANTED: 0Old clgaretic cards, Write
Charles Bray, East Banger, Penna,

TBOUVENIR From the HRedwoods—wWith
ﬁ--«-'d-. piunt, encti and povelty literature.

Johnson, Rt 1, Box 188, Eurcka,
L-u-lll.’n‘m.u.

BEAUTIFUL Stones removed from rings,
eto, 100 mssorted §2.00, Lowe's, Box 311,

Bt. Louis, Mo,
HOBBY? a0 Hobbyizls' nddresses,
magnzine, 26c. Falkaum, 170 B-Sunny-

alope, Pasadena, ﬂ-]:i’umhs.

FREE Cold ore. Send stnmp, nama. nd-
drm Biner. 675 Eliat, Denver, Colorado,
USED Match book covers. 100 all
dll.'lurl:'ut !1 i, 35 Royal eOVErs
£1.00, ee list, I?hn.rln- Edelman, 13110
Enst B-!. ﬂ'].e'l. cland, Olida.
L[ATEE Hobby "'BulJElJ.n.“ membershi
blank. stamp. Box 1111, Rochester, M, '.LP
JOIN Matchbook elub. !51! Free covers,
Box 101-8, Rochester, N.
NEW-=15 Diffcrent mnht:n
Hox 200, Rochester, T
DO You kEnow ares? 24 beauotiful fden-
tified mineral qiet:l.mma ineh size, gold,
sliver, molybdenite, ete. Display carton—

Se—nporovals
Victoria su.mn Co..

ALl

COVETE lﬂ[:.

dietown, Conneoticut. postpaid one doliar,  Arizona BMineral

T FREE[ Western Hemisphers packet, | SPECImen Co., Cherry. Arizona

Past A, O . B0E Welsh, Bay Ci

Michigan, gyl i CAMERAS AND FHOTO SUPPLIES
FREE! Russin_war sef. Postage 3z,

Wiltinms, 608 Archer, Bay Olty, Michigan.

FREE! Fony Express se0 ([acsimilesy.
Pastoge 32, Roberts, 400 Buailding,
Citv. Michiran,

1 Lﬂ.{IN .?HIi'gclﬂw@jENtre packel, ll:H} dif=
erent, om approvals, *‘Cres-
eent B I‘.l.:l'l.=I London,

FREE! Leeward Is., Coyman Is,, Turks
nnd Caleos plus 60 different mint Geo. VI
coronation poster sl.l.l:n to  approval
service applicants M:rld ng 3dc pasiage.
Tatham_ El.a.:um o0, Bpringfeld-10. Mass.

500 UNITED

nndn,

tates for 10cf 500 . B A,
unpdctnd and unsorted—just

church missions, MY
Inclunl.nl: commemoratives, mir.
mails, values up to $5.00 denomina-
tion! Price only 10 o ap rnml D.
cantsf Money back if not delighted,
Btamp Co., Dept, GIBE. Dunkirk., N.

—nbsulut:d'r
varieties,

BTILL Al.laJIEIJ!E ot ﬂﬂutrll—-ﬂundrudu
of bargnins i meras and supplles
for I:EE illlu-l‘.t‘nud ﬂﬂu]nu Ilutl:ng sliLI: :.nd
movie camerns, fllms, lenses, enlargers,
meters, supplics=—at tremendoits ALVingEE—
all guarnntesd, Trade in your old cam-
era or eguipment. Write for your freo

¥ of newest moncey-saving bargain book
—just out! Limited ﬂlltlun. Bﬂoﬂl
Central Camera Co,, (Photographic
uarters since 1888%, 230 E Wabashy Ave.,
ept. E-162, Chicago, Tllinols.

ALL Makes camers films. 100 ft. 16mm.

i Davelop-
complete  movie aubjects
nvnilnble, 'ertn- for ntlﬂl:lq. Btar Safety
Film, Film Center Eutldin.‘ MNew Yaork,

I-IIEH!HT Prices for cameras, ﬂ-:nd
yours in for free estimate. Bank refer-
ences, 43 Pennsylvanis Avenoe, H. W,
Washington, I, G.

i DIFFERENT TUnlted Btates IIHI.
Prieeliat Iree, Seidenberg. Baroda. Mich.
VIOTORY Packel free—Ineludes stam
from Tangonyika, British Cayman BII].IM&
nnimal, scnrce bobyhend, coronntion, enrly
Victorian, airmail, map stampa, with big

=1 e—all free. Send Be for postage.
Oray Stamp Company, Dept. PM, Torontbo,
Canada.

BASE Bays: War time pr
leaderahip, Amazing seloction
still cameras—Leled, Contax, K
flex, Argus, new mnd osed still avallable,
Write for guootations. Batisfaction r=
anteed or your money re’fundm Hm 3;
‘em, sells ‘em, lrades 'em,

Company, Dopt, AG, 179 W, Hnd:l.wu EL,
Chicago, Illinods.

3TA



MAKE Maoney ln photography. Learn
quickly at heme. Essy plan. Previous sx-
perience unnecessary, Common school ed-
uenkion .ummm Booklel and regulire-
ments [Fee. can Behool of Photog-
raphy, 1315 ch.h.ls;nn. Dept. 3431, Chicago.

HAVE You 4 eamera! Send (en cents
for recent nomber of our bir magaEne,
showine to make better pictures and
earn mopney. Amerlcan Photography, 116
Camera House, Hoston, Mass.

CAMERA Repalring, Bellows made te
order. shutters repalred. Bellows made to
fit nl] standard camerns! nited CLmars
Co.. Ine.. A-1515 Beimont. Chicaso.

CASH! Bpot cash for cameras, lenses,
mnoculars, movie or alill, sound projee-
tors.  Hend lu]l dmriﬂtlﬂu by mall. or
wire for pronﬂ: ensh otfer, Ower 30 yenars
of dependability imum hanorable deal-
Ings. Hass Cnmera % . 178 West
Madison Sireet, ﬂ]:l.'l.nnln linods,

FHOTO FINISHIN(G:

READY-TO-FRAME 624 Enlargéemenls,
ey Hand eolored 20c—from your m
lwe. ll rEJ:rJnu your negative, e, o=

eveloped with 16 guarantesd
u.rﬂlrd edge Velox prints 25c; 36 expo-
sure 30mm. roll developed, vaporated, &n-
larged to 3x4, §1.00. x4 reprints, dc each.
Immedinte service! Free mallers! Amer-
ionn Btudies, LaCrosse, Wisconain,

25 QENTS For rell finished with 18 rog-
ular nr%cl.l'vr: size prints or B double Bite
prines 3 Fast, sale service {rom the old
reliable. Ploneer Pheto Co, 133,
Wichita, Fansas.

ROLL Film developed and 18 prints or
& prints and 3 enlargements Ihe. Crystal
Photo Service, Box L. Crysial Lake, 1,

EIGHT Beautiful enlarged priols (near-
iﬁmbﬂ&tﬂ Biee) or 18 regular prinu. 250,
35mm. rolls enli.rnect 15w b ’Y 00, Bur-
lon Btudics, 55M, Roscoe.

P.EDTDCIR.HI'HY For nlmuru and praf-
it. Prepore st home. pmman sck e
weation sufflelent. Write for information
and requiremenis. American Sch
Photography, 1315 Michigan, Dept. 3452,
Chicaga.

Box

BABS Says: Leaderahip in lhe cne fleld
i3 apparent in war times. Here ready—
your cholce of 8 mm, and 16 mm. appa-
ratus.  Write for guotations., Yoor old
opuipment s worth real money in trade

—describe please. Or we buy for cash and
g&? menlm'l.:ﬂr on rwﬂpt. Write to
eadquarters, ‘em, sells ‘em,

trudes “em, Entu:ncunn guaranieed or
yayr maney refunded, Bass Oamers Com-
pany, Depl, &, 179 W. Madison St, Chi-
engo, Ilinals,

A5MM. J0MM, Sound silent projectors,
films. Savaress, Wmd:u T..n.l:e. H. I

BMM. - 16MM. Free catalogue
(snmple Tilm { FParkway Excha)
ui'ﬁ-:fr FLAT wny, Hrooklyn, q.'.

BEAUTIFUL Enlargement [rom each
E::lum on roll Zhe, Out Rate Photos,
B4, Janesville, Wis

REFR]HTE- 3o Ench, 100—§2.00. & or
8 exposure rolls developed 2 prints each
cxposure 26c. 36 exposare 3Amm rolls fine
grain enlarged prinis 81,00, Mailing en-
velopes free. Mercury. A-109 North Dear-

lenga.

6-8 EXPOSURE Rolls dswl-;&:d and m-
larged mammoth sbee prints
Thrifty Photos, Box 48, E-D'I.tl.h. Onte, [:B.II:[

T35 MM. Fine Tgraln r]!'i‘ﬂnperl 36 hll
sparkling 3'3x6 enlargements $1.25.
lond 35c. Photoshop, Linton, Ind,

36 MM, Argus, Lolca, cte. (exeopt “‘Mer-
oury”' ) 38 exposure rolls, fine groin devel-
oped (Eastman DE-20) and beauwtiiully
enlarged o 37 x4 glossy prints
Cartridge relozded with Enstman Plus X,
Joc, 1B exposure rolls, 55c. reload 20,
Z4-hour service. Batisiaction guaranteed.
FPree molling bags, sample print, Technis
fnish Laboratory, 641 Brown St, Roches.
ter, N, ¥.

DOUBLE Size 4x6 prints. Quality work.
Cuaren . Everlasting Hi-gloss finlsh,
Overnight service. Your developed
npd & axfi prints from 116 or 120, 30,
olher siZes in proportion. 12 exposuce rall
40c; 16 or 1B exposure roll 55c, 16 ure
roll §1.10, Reprints, dxf—3'3c cach. MNo
order less than 25¢. Get our low prices opn
enlargements, double weight, welvet finlsh
coples  m from new oand old prings,
Bend for mail bags, Paclflc thm Berviea,
Pox 664, San Francisco, Callf

T @QUALITY mr&lmlni—ﬁﬂmut servioe,
B-8 e:pmura rolu W ea.:h.. 25-: Fres
enlarg I;F-m'i brin
mal!m‘ P:'t:n't Sl'.li 331I:I W. dil:-h Sireet,
Chicago.

TWO Beautiful 8xI0” enllritlm!nu—
25g, Five sparkling posteard enlargements
25g, Ten reprints 25:. Empire otos,
Adams Conter,

“FILMS | ﬂ[:ll!l':l.bill'l-{:&]]:' develoged plus 8

benutiful lnﬁ enlnrgements  30c.  Free
mailbags. Phota Service, 107 Dewey &t
HNewark, N. ¥.

SAMPLE Offer: One 5x7 glossy enlarge-
fment from your favorite negablve. En=
close 106, Film Capitil Service, 840 Dewey
Ave., Rochester, New York.

TWO Bu.ul::lful Eylhu from each pleture
nrJ. rnll 25-::. two vears of satiafled

l.'aumt pervice. Lens Pholos,
I!rut- Jai. Janesville, Wisconsin,

18 BEAUTIFUL Owverside deckledged
prints and two enlargements with nOrst
order 2%c. Owlphoto ML, Weatherford,
DOklahoma.

ROEMENT 4x6 In colors and film
d. B glogsy deckled cdge prints.
Froe film maiflera. 1 day service. Madl
films Joy Photos. G.P.O. 608, New
York, M. Y.

R L Develo ped. Three enlargements,
;gy prints 25¢, Dick’'s Photo, Loutsvills,

EN
devel

BIGGEST §1.00 Value In 35 mm. fnishe=
ing today, 36 exposure fine grain 31,x41%
eniargements; deckled, embossed margin
and date. Eight~en exposures T8¢, six-
teen cxposure :iﬂih SBc.  Froe mailers. 8
exposure rolls benutiful deckled con-
tact finish with embossed wide margin
B'-'!-c.ul'm.lhm Film Hervice, Box 54404,

Fo,

168 SPARKLING Lifetone prints, 2 bean-
il Hollywood enlorgements, free Lesth-
erione frame and photo wallet only e
Free photo album with first order. Life-
;.nne tudics, Dept. A=-63F, Des Molnes,
WL,

ATG 57 Enlargement 15c. Colored 30e,
Prame 40c.  Special prices.  Winehaolt
Pholo, Woodbine, §, Penno,

FILM P‘ln:lah:h:lq nlr:h:e Oet our ].u':e

rice list. etropolitan Btation
o Aunlu c-u.rurnu. !

38A

EVERY Picture an enlergement]
eparkiing deckle-edge enlargements I-M
roll developed 25c coin; 116 size or small-
ET; :nlurn reprints de.  Enlarge Fhoto,
Box 01D, Boston, Mass,
oA EXEOSTIE Bl G B T
261-K. Toledo, Ohla,

ROLLS Doveloped: Two prints rach neg-
ative 256, H mh 2a ‘:1- Sumin “
Btudio, T.Inlnnrllle. Mo,

THREE Prinits each good negntive, & to
B exposure rolls, 30e. 12, 18, 18 exposure
ralla, S0c. Reprints. 3¢, PFred D, East-
man. Bode, Towa.

HOLL Developed and B lustrous distinet
figish permanent Velox glossy prints 25e—
renrints 3¢ each., Fotoorint Hervice. Box L
Hnnnn‘lrn U:Irrlﬂi

THxln SILE ?lnisi‘l en.'ll.tgem.ent.—ﬂ.k_
Send negative, Irving Studio. 4000A Ir-
ving Park. Chicazo.

MOTION PICTURES AND EOUND
EQUIPMENT

B AND 16 M.M, subiects S0c. Exchange
Zie., Latest sound musicals §%, Exchange
El. Camerns and Holmes—

prnsecmrs.
“Movies for Homes G086 Main Street,
Riverside, Californis.

B 7 BR‘[NCIE- ".‘!urprtae" RAsOTLmMent Gmum,
colorful Htles! LoMoine Films, Nevada,

100° J6MM, Used sound fOlm, §1.00 post=

Re- |

MUSIC AND MUSICAL INSTRUMENTS

PIANIESTS—8end for free booklet shows
I:|1gh how you may greatly improve your
nic, BOCUTACY,  mem ng, sight
reading and playing through mental-
muscular co-ordination. Qulck results,
Practice rﬂurt minimized, Used by fa-
mous pianists, teschers and students, Mo
g tion  Brosawei Biudios, Dept.
4-E, Covinn, California.
AGGS}RDIGNEI Uu:d new,
Wholesale, Metro, 44 North

Many makes,
Alany, Chi-

LEARN Fopular planot
Key, 111-A Broadway. ﬂ'lﬂlﬂll!. Cn.hi

BEFORE Bending your poem to be set
Lo musle “'know voir composer,'' Free
booklet. Al Moguln, 2110 N, Beschwood
Dr., Hollywood, Calif.

FOEMS Wanted for musical setting.
Bend m for immediate consi thom.
Five Star Music Masters, 630 Beacon
Building, Boston.

CALLING All new songwrilters, HRadio
Music Publishers, 121 Harrison, Chicago,
BONGWRITERS 100 Gﬁnln (Bigxll} of
n‘ur mmn—ml $4.75. aﬂ-ﬂl

“I-I i qng&lj'n., ,Y.

ECIN'G Poems set to musie, Write for full
Infermation, free booklet, plan
Bervice, 331-C West -ﬁlh Hew York.

BSONGS—8on ms wanted. No charge
for melodies., arketing serviee, Hally-
woend Recording Btudies, AT7027 FProuss
Bti., Los Angeles

BONGE, Lrﬂm wanted!  Cruaranteed

blication. Free deinils u.ndn.rﬁrl.lw comn=

nct. Pan-O=Ham, 1858 Br way, New
Xork, N. Y.

MUSIO Printing 85100,
arranging.  Auto-Litho Co., Jensen,

FOEM {(Bong) writers' = best chance, We
write catchy, nppealing muosdc nnd pub=
lish, Quick, vigorous setion. ‘‘Dramatic
new dawn of delight. for songwriters
sger and bright.' arm, Irien wel-
come for writers. Practieal, whole-heart-

ed co-operation.  Mail ?rdyh th
ywood,

Carmposing,
. Fla.

sional copies of mnw

paid. Blackhawk Fllms, Depl. PM5, Dav- ing Co., 6807 Sunset Blvd., Holl
enport, Town, Calif

QOUTSTANDING Foatures! Bharta! WAHTED‘ rics, melodies for somgs.
dSmm. sound| Demsey, 1323 Berkle¥, | We arrangs, puEJ sell. Superior Bong
Youngstown, Ohio. _ Btudios, Possnie, N, }

AMERICA'S Largest Bmm. rental 1I— BONGWRITERS! Send your poems for
brary.  Many subjects. Free cobal our offer and free “"Rhyming Dietho s
ﬁn-l'!' “Films, Jﬂﬂ East 65, Brooklyn. M. Phonograph  records & Vanderbilt

DEVELOP Your own movies, Bave 5&*;, Mugie Etllﬂ-ltﬂ Hox 113, Dept, LF,
Qenera Oompany, Dayenpar, Tows. Istand, M. o

EASY Way Pilm Libr Exch 2 E‘IAKD—‘E’W&! reproduetions, 8 F
rent, sale l6mm. Bmm, Eﬁu Send 106 | BI0O—$5.00, Joo Cahen, 1553 Bouth Rldge
for victory bulletin, Nu-Art Films, 145 way, Chicago.

W. 43 Street, New York.,
“"FREE. 143 Movie catalog
loe.  Goodwill Company, 5-

IeRses.
EGIB'RD Jamm. Features 510, ol | up, Ph'l-
nms rented I'? i complete. Sound p
eclors $275.00, 16mm, sound film ll-'EI‘.:!-.
Simpson Films, 8, Minmisburg, Ohin,

T sample_fllm
cksan, Ten-

BMM, = 16MM, Eliuntquund nll latesg
subjeots, Films rented everywhere, Fres
ue  (sample fllm 10c). Garden

catel
Fi 17 West Soth, New ¥

CHROMATIC Harmonics wanted. Will
pay highest cash prices for used ohro-
matic harmanicas, EDE.I' make, regardless
of age or condition, rite or send har-
monicas by purcel post for our llberal
cash offer. telach and Brenner, Ine,
New York,

$1.

BRILLIANT M wards,
Profesajonals, 339 HTII ‘U'Ille:. Calif.

“PICTURED Plano PIAyIng.
— sensational  results guaranteed — 100
spmple. Picture Piang, Wallnce, Id.lh.ﬁ.

SALL-AROUND'' Reflectar o, gunr-
antees their reflector will glve 2595 more
screen lllomination on Revere e bOTS,
nddress 100111 Euclid, Clevelnnd, Ohlo.

LEARN Mavie projection mnnkgemmt.
Freo catalog, Ofve age. Theatre Insti-
ke, Elmira, M. ¥,

BEND Stamp for limm.. #8mm. cala-
logue. Sterling's. 6§70 Northampton,
Baston, Pennsrvilvania,

COMPLETE l6mm. Sound
Mﬂ!ﬂ-. I-'Il Th. Odd sound reels 3.
fAlm bowght, s=old, exchanged, Cata=
l.-a— sample film 10c. International-

, 210 Btrauss, Brooklyn, Few York.

NGWRITERS! Amazing nnr.lr.l.n.dtnl
affer. Hibbeler, Cb, 2157 No. Avers, Chi-
CHRD.

NEW And used necordions buuglat and
sold.  £95 00 uwp. Del Princlpe, T
Wabash, Chicaga.

FOEME Wanted. Monthly publlication.
Anntial aatholg prize  awards, The
Poet, Box 804, Sallsbiry, Marginnd.
BONGWRITERS, Write Tar fres boakle

t ahnriu plan.  Allied Musle,

P'ourlh incinnatl, Ohlo.

QNG Poems wanted: Write for Iree
.‘:mm:tuve booklet. TUnited Music OCaor=
poration, Deptr 14, Balem. Indiana.

POPULAR MECHANICS



GOOD Muslc cam
Reginald Belcher, O

Established 1810.
MNGWBITER‘B—GG nd poem for immes
diate consideration and [ree rhyming dic-
B 4 Woods

ta
atham,

ood words.
ow Jersey.

tionary. Richard BTH,
Bullding, Chicago,
LEARN Swing pianol Paostal brings fres
!c[?hl'?“' Christensen. 451 Eimball Hall,
CARD,

FREE—200 Clever mailarder, homework,
local business offers—all SDAPPY mMoOney-
makers. Lewls Co., 828-M Carpenter, Onk
Park, Illinois,

MAKE And pressure mold
plastics. Hend stamped
408, Galnesville, Texos,

WHERE And how to get 120 one ond
two ingredients, formulas free,
Publisler, Box 703, Wead, Calif,

FOUr oWk
envelope,

WRITE Bongs. Big mopey and reputa-
l.Iu'n.. 'ﬂ'r.ltu for Information. J. CGardan
Piils. . Ml K. Hoyne, Ave, Ohicago.

RADIOE AND SUFPFLIES

CRYSTAL Radio cxperimenters, Write
Hewlet, 389 East J9th, New York,

HRADIO Communleations courses guali-
fring for all federal licenses. Home study
ealdent courses. American Radio In-
44 East 43rd Street, New York.

MAKE Blm::ﬂ.c. tubeless,  batteryless
cryntal  rodics.  Tlustrated Instroctions
10e, Allen, COM427, Clinton, Missourl.

. EARN Hlfflr:d_ Radin :;.ur': zﬁmm nlll‘\'-
cing simp Complete radlo servieing
course in one book. %ﬂtﬂ.ilﬂ free. Haw-
i.lrl.T:I Bpecialties, 537 So0. Dearborn, Chi-
chg

REVISED Pllnu 18 long distance crystal
setg, with “Radiobidlldet''—Year, 25a,
Laboratories, 1406-C Tth Avenus, Oak-
land, Gnlli‘umin

KLADAG HRadie Laboratorles, Fent,
Ohio, dl.:strlbﬂm ni:l:lae |1;2n

have thou-
(3 pur ‘unobtain
elsewhere, Nu enulnu:. Dci'lnl.l.c inguiry,
Inelosing return postage, gets immediate
answer.  Han n assortment—aver 500
elusive serews, bolts, nuts, lugs, h'mcku:m.
grommels, W ors, mivets, eobe—81.00,

prepatd.

RADIO Bervice men and sxperimenters
send for gur giant radio catnlogue, Save
dollars. Tnited Radio Co. (100085, New-
ark, . J.

BUSINESS OPFORTUNITIES

"NEED More money? 27F buslness plans.
Write Willinm Gansler, P135, Bridgeport,
a8 _ ~
S5ELL Dollar folio by mall: 8¢
Instructive [older free: Terrill, BX
_L o e e A R
“MAGIO Biory —OTeatest success slory
ever wrltbom. Million sold. Groeales -
portunities, ambition, wealth. I9th edl-
tion, §1, Digest free, General Publica=
tions, Ossining, M. ¥.

T GUARANTEED Incomel Grinding lawn
[OWETS,
e, Wis

$2.00 capitall Mowers, Janes-

v g

" HELL Photostamps; §07: commlssion,

Bend for umplelfhu'l.mmnm and 6x9 Im-

B..{_idn: gircular, uazell, Box 2, Warren,
0.

Fmﬂt

BIG Psylnqﬂmml order business in your
awn home. rite Janm Matuska, Gilrard,
Illimals.

T FREE—Important informatlon for suc-
cess seckers!  Write Modern Magazins
Service, Homer, N, ¥, Rt

T MILLION | Mth:lea Buy wholesale, Val-
uable directory 10c, Ideal Sorvice, D-5,
Park Ridge. IIL

ERS: Delaware; best, cheapest:
Ir&n?ﬁasmﬂnlnulak Charter Co.. Wil-

mineton. Del s e
BIX Munsf making formulas free, Bend
Btamp, ench, Palestine, W. Va.

jN‘l‘EREE‘TIN’ﬂ Frofitable  mall order
data free. Charles Hansen, Argo. Illinois,
$200, 00 WEEKLY 'I:rs';u:ll:ug short h:lu.m
!Ttm.n"n. Box lq Spvanno ., C nnrr.la.

m 00, L0000 WEEKLY | ”““‘f snwdm.

BTART Home business making statuary,
plagues, art goods, novellies, souvenirs,
cancrete pottery, garden furniture,
cial marble flooring, liguid marble. Make
pur own flexible molds. Amazing profits,
aluabh folder [ree, Creative Publishers,

(PMS), Glencoe, Tlnois,

DOR'T Be & Job huuu-.-r—ﬁtul:. your awn
business on our capital. No hard times;
no layoffs; always your own boss. Hun-
dreds average $3,000 to 6,000 annual sales
year alter year. We supply stocks, ehﬁ-
ment on credit, 200 home necessitiss
ing exporionce unnecessary to start. Won-
derful eppartunity to ewn pleasant; prof-
itable business backed by world wide in-
dust Write Hawlelgh Co.. Dept
E-U-BPM,. Prespart, 11

MECHANICALLY In;:lim:d men-—0wn

and rata aral appliance repair shoo,
Complete, ustrated course shaws you
how. Welding. refrigeration, motor Te-

palr, how o get business, ete.. all phoses
covered. Free literature. Christy Supply,

m:pl: 128, !ﬂﬂi M. Central Ave., Chicags.
“HOW To Bell by Mail* —.ﬂ.m.u.l.ln: new
bocklet postpaid 2 Indud:lnz pra-view

Lodny's success
Publieatlons, Ossining,

“NEED Capital?" Epsjest
Timely! How to find money for new busi-
ness venture, expansion, government con-
tract, Information free, Act guickly!
Cn ates, 1937 Btate St,, Suite
MMI52, Harrisburg, Pormie.

MAIL Order business course shows you
how to make money, spare or fulltime,
Teaches professiona]l mall order technigue
L] penn.;',' ~catching schemes, Free des
tajls, Melson Company, 600 Sherman,
Dept. E-403, Chicago.

FOR An extremely profitable lifetime
business, operabe a collection ngency-
credit burean. Many make $4.000 yearly.
R, Write Cole Amnlﬂ-n.l'.ul. Ermcuue. N

LIFETIME Income, business.

rp'ulrint stwing mn.d'l.im:ﬁ.. 11 instrucs
l ﬂ.. I!] Connan, 114 5.E, T4, Port=
Al

I:IDCII:I P'a.rlns: business &silvering mir-
rors, plating autoparts, renaut-m-u bley-
el throom fixtures, ete., :5
method. No tanks or shop regulr
fit furnished. Free sample. aunmetal
Co., Ave H, Decatur, Tl

Hm Your awn Flexibls Molds, Stat-

Art Ooods, Movoltles, Artificin] Mar-
hlu Fluurlng. Linuid Marble. Literaturs
free. Eemieo, 5-M, Park Ridge, Ill

riunities. General
New York,
method!

MAY, 1943

ﬁpmmnwd-. Clement,

J.I.na esler, Al Y
~3bo HRE E:unwi:hm‘ ‘Guaranteed.
Write Immediately. National, 223, Du-

luth, Minn.

AFTER The war—A job for you. Un-
limited income. no money nesded, Come
plate (nformatlon :1 00, " Box Mo, 1382,
Baltlmm Murylal

us:wo-!u:ms—amm. £75.00, $100.00
'h‘ru:l:lr. Castwood glits, placqued. novel-
ties. Materlal, molds,

instructions fur-
nished. Sample woodeut mold moedel,
Oenernl  MacArthur  memorial  plague;
with Lllustronted molding circular. cata-

e new Aexible plostic molds 10c post-
puid, Castwood, 3110N Lawrence. Chicago,

ONLY §1.00 Monthly or §7.390 for whaole
year, pays for branch-offlce und#r youir
own name, Co-operative Odlices, L~
ington Avenue, New York.

PROFITABLE Business by mail, Small
investment. Particulara fres. WBIH.EI
Herrin, 818 3. Vermont, Hannibal

COLOR Cement with chemicals., Mﬂe
artistic coment garden orpaments Holly-
wood style. Sample 10¢, Hollywood Ces
menterall, BSIY onderland, Hollyw
Califl.

VITAMINS. Minerals, health books,
whioleaale. MNational Diet Company, Port-
land, Oregon.

"DRUNKENNESS Is a _dlsease which Te-
sponds to tremtment, Medical skill plus
Bumnn .\;mgathr prove Euuearatui wtl.Ih

quor an TUE . years experi-
ence, Write far :'rﬂ: booklet, P, M, Hel-
som. Tho Keeley Institute, Dwight, I

MAKE Extra money at home, Use your
spare tlme Literature free. Write now,
Hodges, 321 E. 4ist, Chicago. Tl

“HOW To Make Simple Molds and Plas-
ter Plagues." No rub required! Haoak-
lel 25e. Plastercrafll, Hﬂﬂ E. 43ird Bt..
Cleveland. Ohio.

T AGENTS—To mail oar literature, Ciood
profits, Home business. Maywood. 1133
Broadway. New York.

5 MOST Read mall order magrzines 20c,

Armand Cartier, 605A HNorth, Pittsfleld,
Minss

WEBER Typewriter Mechanics School.
Simplified homestudy-repalring  Increas-
JEE' Canton, Ohio,

BTATUARY: Make all kinds. Simpls

peess, Moks and install artifeial stone
E' ring ln ealar. Liguld marble. Other
mnn.t -makers. Write B‘;:mﬁgr. Litera-

ree. Compo=-Tex, , Bt. Louls,

PLASTEX Industries offers Induaird
men oo opportunily Lo BLArt B business
their own, manulacturing art goods. nov-
eltles. souvenirs. ete.. in tex and mar-
ble imitatlon. Sc material makes 81 arti-
cles, Rubber moulds furnished for speed
production. Small investment brings good
returns,. ‘We are now pla big chain
store orders with manufacturers. Write
for interesting booklet mailed free. Plas-
tex Industries, Depl A, 1088 Washington
Ave., New York.

HOW And where to obtain capltal, Fully
explained, pullwlm free. EBiar Bervice.
Wapnkaneta, Ohio.

13T WAYS To make money, in home or

oce, business of your own, Full partic-
#}u.r&i ifree. Ellte Co,, 214 Grand Bt,, New
ark.

OVER §§0.00 Profit from one thousand
mallings. A real maeil order business, De=
talls end Instroctions 25,  Speelaltiea
Hales. 430 Dearborn, Buffalo, N. ¥.

“"WANTED, Men bo start business for

themsclves, We start you. Make 51,000,00
month, Send 300 with stamped self-
addressed envelope, Akron Rug Oo, 5 W,
Adam_Bt., Akron, Ohlo.

LIQUID Hi.tb[e—(‘.nlnr!l.ll lazed! Mold,
brush, spray! Composition foors. rubber-
lustic molds, Particulars free. Marbleiz-
Ine Service, Edwardsville, Tlinois.

ADD Thousandd af extra mlles Lo Your
tires. Inexpenaive preparation. Partleu-
lars stamp. Ralph B . Arkansaw, Wis.

MONEYMAKING OFPORTUNITIES

ME:CH.H.N‘IEALLY Inclined men — Own
ate general applinnce repoir shop.
ﬂnm te, Iﬂt trated course shows vyou
how. Welding, relrigeration, molor re-
palr, how to get business. ete., all phoses
covered, Free literature, Christy Supply,
Dept. 1128, 38315 N. Central Ave., Chicago.
HELF Win the war frsi! Then man,
;dl!.lh:u ke 'IE;;GHD| g;tdrma,l reflectors|
:nz spln' ng Elass name-
3[ Sprinkle, Plater.

Ma.rl.uu l.u uuu.

su.vznﬁo?c Rabhits,
Amazing profita! Propositions 1dc.
orydell, Glenbeulah, Wisconsin,

T PROFITABLE Homework, Fascinating
sn fl: 10e, Partlculars for stamp, Wood-

133 Lindsay, Gainesville, Texas.

MOLDMAKING—Pluster Castin g Cum-
plete  formulas—iully  fllustrote
Ideal Service, RM-5, Park Ridge, Ill.

" FELBPAR Car iﬂi.'ai_nu.s' Tinstant dem-
onstrations, 5gualtl'v»au $1.00 snles. Ba I

Ufls.
k-

dc stamp, 5-W Taylor, Purtlu:nd.
u.'ni—

BPARETIME Mon kin

ties, Pree 'Itl»tml'.ur: ﬁ rite :nHuIim—
berg, Roseville, X

MAITLORDER GUpurt.u:nlt!H, 4

Pages
T Front BEL.,

10c. SBpada Enterprizes,
| Hartford, Genn.

160 BIG Money ml-ktnuvrl-an:. How
anly $1.00. Guar Emgl-

neering, Oreenville, Ohio.

EARN Money evenings. copy and dupll-
cating comic cartoons for  advertisers.

Ad=Service, Argyvie, Wisconsin

DOLLARS, arters, lﬂlﬂﬁ by maill
Btamp brings detalls, Colemans, Smith-
boro, M. ¥,

TIRED Of working for others? Be your
gwin boss! Digies, fuacters, dollars by
mail! Frﬁ:- tpa.:acu:lpiral
ﬁm[ 3

ASTOUNDING Hm%rmnun# plan ex-
Eua:d 11 uDﬂ Tal You'll
ed,  Woelfel, 2020 Laursl Road,

Upper Dnrb;.r Pennn,

INCREASE Eparetime proflis, Head
Motional Mail Order Advertising & BSell-
ing magazine. Sample copy 10c. Matlonal,
Ord. Mebraska

EARN Money at home! Th-mr.snnda dol
“Hgme Worker Magazine tells  how
Eample, 25c. Sizemare, Hox 7, 4817 Morth
Kostner, Chicago.

LEARN Metasclence, Remarkable drug-
less healing. Mo manipulation. No SFTI--
ratus. Unbelievable simplicity and results
Inexpensive correspondence course. Wrlle
Metazcience, De Land, Florida.

FORMULAS, PLANS, ETC.

products, No ma-
proved Formulas ™
o, 15, Park Ridge,

MAKE Fast seﬂing
chinery, “Chemist
Literature free. Ke
Illimois.

"LUh.!]NQlJ‘E Pulnt shines in dark.
Easily made. 100 other formulas. Ln.lu-
all ¥5c. Ideal Service, 306, Park Ridge, IL

39A




REAL Manufacturing formulas. Lists
free. Cummings, Chemist, Gordon Ave.,
Byracuse, M. Y.

AUTHENTIO Formulary
;g.;ttaleﬂ

24 pages (ll-
t 10,000 money making formu-
recipes, Instroctlons substitutes,
|E postpaid or C.0.D. {foreign $2.10).
taleg de.  Adams Brnwu MRy,
Chesatnut Hill, Massachuse

" FORMULAS — Latest, an .l'-.t‘lll:mis
Literature free.  Bellort, Englnecring
Building, Chicago.

CHEMISTRY

WINN'E New ITdea Home Laboratory
Chemical Kits nnd apparatus outfits for
home experimenting. Send be for litera-
ture and retall supply catalogue. J. H.
Winn Co., Depht., B03, 124 W. Brd Bt.
Mew York.

FREE Catnlog: Chemistry,
biclogy, optics, Tracey
:El.-n.nntun Illineis,

CHEMICALS And IRbOTAtOry Apparaius.

. mincralogy,

Laboratories,

List Iree. Peerless Scientifie Co., 183 W.
Washin . Chicage, T
FREE Chemical catalogue. Enclose 3c

gru.-silngt. Greenwood, 308 Broadway, MNew
ork.

CHEMISTRY Li.lm‘:‘lll:lrr i.
chemieals for Industrinl, nlytical, and
private experimental ]nbu:a.tnrlas. Com=-

ete chemieal laborato Iy service
or corcespondence school atu nis. Send
a-n :I'ur free il—l‘ﬂllt ml.n-lnu nr themr.la.l.i

| 55

rutus and |

MEN And women everywhere.
commission, sam . 628 Biimson
Liss An.a:n]aa;ﬂn if.

HUSTLER Wanted! to introduce,
E!r demand for R.n-lri negesgities,
ood rautes open nearby, wlelgh meth-
s get business, No selling experlence
needed to start. We supply sales, mdvers
sl liternture=all ¥ou need.  Proflis
5h:|u d jncresse every month, Low prices;
values: complete service. HRawleigh
Dept. E-6i-FPM, Prupnr ; Il'L.

TLUMINOUE Products, “glow in dark.”
gifts, novelties, Teliglous fMgures.  Big
grnkm. Briteglo, 131 West 4Ind, New
ork.

Cipod
Bldg.,

PATENT Bolleitor  wanted—Farlt tHme
work. rofitable, dignifled profession,
E.lﬂul!.ﬂ tﬂ'rimr? 27 years ln business,
Ho rience NEecrssh Write W.AB,,
3-32 clis Bullding, Mi wiikes,
ADVERTISING Book matches—World's
t ““direct selling™ book match fac-
tary offers advance :aa]:. earnings calling
on every type of hummm Men nr wnmeu..

CNCE UNNCCESER
qllniitr Qﬂ.lct de:lhr—
Specin]

Experl

Low prices, Hlih

erfies, Powerlu

deaigns for irmj' camps aud nma.i Bta-

tIl:IM. Ranponts. Frot kit instructions.
quE America, 3433 West 48th

PL. Dept, E-5, Chicago,

" BHOEE Look mew. Amazing “Nu-coat”
pl:-llsh hldﬂ IﬁFUL'.F and scuffs, Porty col-
nger demonstration, Quick

ul:: H‘erj"ﬁlhtl‘e Apeni-dealers [ull size
gamples and color eard S0c.  Sunbeam

Products, Tne,. Statlon A, Toleda, Ohlo,

BELL Everyduy and birthday card as-
p?.rslml.n'la. 4154F Fifth Streel, Philadel-
i 3

BELL 50 For "81.00 nnme imprinted sta-
ticnery  with matching envelopes—{res
samples. Odd enrds 2lhe. Birthday, ail
oeension greetiog card wssortments 3te up,
Cards for boys In serviee. Special offer,
Hew England Arl, MNorth Abington, FP-303,

——T

EDUCATIONAL AND INSTRUCTION

REFRIGERATION, Complete home
Stochanic's Schoot, 1141 North Highiand,
LN aT ¥

Las .ﬁ.T:ﬂu.

HOME Study course, drugless therapy.
Free literature, Inst, of Druglesi Ther=
apy, Tama, Tows.

DR;!.F'IT.HG Trigonomelsry, &lide mile

rses.  Understandable. Rmm‘nl&
Inuujrn Giles, Box 140B. Burbank.

MATHEMATICS, Arithmetl nlf

nsti=

COUNTY Representatives wanted—San-
sational 1007 profit—i0e seller—Meveriail
Storm- F'mo! gnruoito- t:l.nr—plpu lighter,
E?:erutes an ﬂlﬁﬂtml _ﬁfin ple—more wind

w

Dept. ows, the brighter lighter glows, Pully
B'ﬂ' . | guarantred. Storm-Proof Lighter Com-

Eet:?n & m!l'?ﬁ Mt HUFI! r.-m.. Rﬂ:ﬁ puny, 13 Lexington Averue, New York
BFECT For  qul chemical GOLD Lacquered window & letters.
SBNITRE '}ngu%m;l Eﬂm'-'f Campbell, | New styles. Absolutely beautiful, Free
Calliornis, ::nmﬁ::—umlme. Atlna, TEdl Halsted,

HELF WANTED

WRITE For freq fabric samples amaz-
ing llﬂ!nﬁrnﬂl tnblecloths, Clean wilth
damp e¢loth. Require no lroning. Beautl-
ful patierns. Look expensive, long wear-
ing, low priced. Commissions big. Also
complete dress llne.  Melville Company.
Dept. 3580, Cincinnatl, Ohio.

BIG Money taking orders; shirts, ties,
hosjery, underwenr, panks, kots, sweat-
erg, unliorms, et equipment free,
Experience unnecessary. Nimrod, 4023.AN
Lincaoln, Chicago,

Profit aallm gold leaf
j Free

AGENTS=300"%
t'lh.dn'l' ledters; a1.u (4]
. Metallle L.etber En J:IE-B Harth
'GII . Chicago,

BIO Money taking 1:|\r'ﬂe-1'a51 shirts. ties,
heosiery, underwear, Eﬂn . nckets, sweal-
ers, uniforms, ete. Bales equipment free.
Experience unnecessary, Nimrod, 4022-B0G
Lincoin, Chicago.

AGENTS WANTED

EASY Bparetime Income! Sells on sight!
Patriolie honor serall, the only personal-
fzed World War II memento. Em‘l’ﬁnu
with anvooe in service wanis one. B

sample snd sales material on reguest, |
Hun D,

Ty Latis Service, 242 W, BB 51., New
York City. .

AHZBIT]DDB Sehool seniors—Sell class-
mates the *“tops” in gradustion name
cards, Best commissions,
Agencies  going  like wildfire,
Craficards, Box 235-L,

AQENTH. Bi
nets, Fust selling premium and bargain
deals, Low prices. Bend card for bim out-
fit offer with gift. Ho-Reo-Co, 2737 Dodier,
Bt Louis. Mo,

GOOD Paying business silvering mirrors,
ﬂnun: autaparts, reflectors, hileyeles,

throom ﬂxturea ete., by late method.
Mo tanks or rcaulrud outfit fur-

Fres Ba.m:n]e unmetn]l Co,, Ave,

[ s
Hurry!
Pittsburgh. Penmoa,

TIM’.EL-‘!' Pn-tr'lub:l-c noveltles—stores b

gquantities. Three different samples n
particulars, 268, Raobbing Co., 154 Waest
4ind St., Hew York.

FAST -Be!l]ur: 'hls profits, Detalls stamp.
w wood Road, Cleveland,
Iy

OFEN A grecting card “supply depot®*
in your home, Mo personal selling,  Im-
i{u?"m Iree. Dunbar, New Brunawick,

CHAMPION Belt, 5u.mplz 250,
tion dg, Leathercraft, 544 W,
Baltimore, hid.

LUMINOUS Puing, fAtable B0o seller,
Detnils, Ward, 070, brook, Conn.

AMAZING Ohemical Increazes gosoline
mileage. Fast seller, Big profits. Bark-
ley, A-1316 Arch. Philadelphia, Pennn.

PLAYING Osrd game. 250% profit
Sample game ke, Hox B42, Denver. Oolo,

SOAR Watchman'' prevents thieves [rom

Lanformu-
Baltimore,

stealing Lir ns—equipment.  Amazing
Invention. rlwind seller. Big ml‘lta.
Write quick, Northwest Electric Co.,

E-10, Pukwana, S0, Dak.

40A

Lne mneluding food prad- |

" Free  Water and

our concentrates,
makes favors, lulbun.t

o

ucts, labels,
E- il;iu:i_q_!_iy_m_:eli Deln:lll
MAKE Money siying initlals on aoto-
mnb‘les Aluu 51[! ne salesmen for short
decal name plates, “‘Raleo,' 1483
Wuhinrtnn Hoaton, Mass.

WHOLESALE “Bouroes. SIII!I 000 articles.
Free directory. Maywoods, 1133 Broad-
way, New York,

ELITE Collection contnins 129
starting own business; honke, office. Dw-
seriptive  booklet free.  Elite ©o., 214
Cirannd 81, N:'l'_Y_ﬂI‘I_

READY-TIED Neckiies,
Muking money for our
1834, Ea:n;gle 30c. write Zip-0m Neckwenr,
425 h‘.'a Philadelphin, Penna

lans far

T mnil! n-m.u. nm'dues. bar-
n.-:* Particulars freel
Ifkn, 438 Nor .F#!ia_f?h_imur—

AGENTS: Stamping names on pocket-
key protectors. Sample check with your
nddress, 25z, Stamping outflts.
Emblem checks, check-fobs, nnme plotes,
Hart Mig. Co., "paa Degraw Bt,, Brooklyn,

HIGH-GRADE BEALESMEN
A UNIQUE D'.Ium'.r{'rfi Master Cilaze,
uls glass=like, long-losting, brilliant sue-
a-ce on automoblles. Bells on easy, minute
rnm., "EE, jnuriwﬁzgn?m“pm - ﬂ%g
%’rue Master Glaze, Dcp‘t. !Eu, 1720
Harwood, Milwaukes, Wis
SELL Ehm—l:vnrrbod:‘ l.
Amazi new Commando mtlihn.' itﬂﬁ-
nying blggest ts in our 380 yvears af
Feﬂ:leruhip alert salesmen and women.
ndreds of fast-selling numbers for men

;n.d women. Dress, work, sport shoes.
Bample outflt fres, Write Mpson Shoe
Co., Dept. M135 .Chippewa Falls, Wis.
ADVERTISING Book matches, Amor-
ica's Inrgest manufacturer of union labol
book matches, Past selling line, Large
gales producing kit. Eamole metches,
Complote cot catalog, 17 color combina-
tions mekes selling easy, Commission in
pany, TEIO

Sunerior Match
, Dept. M-5, Chicago.
PERMANENT Profits selling Ehmm
to factories, hm‘pltﬂln. institutions, TUn-

usual opportunit e fully, Brameo,
2107 West Erle, ;'h.ﬂ.a.delphln.

ndvance.
GTeen

rometry, trigonometrs,  hon
Learn profit-

ube, T30 West dlst. New ¥ork,
WELDING—Electric arc,
able trade quickly through apctual prac-

tlee.  Indlvidual welder [nstroctlon At
bare cost of materials. Full particular
Iree. Valuable welding lessons book 50
Hobart Welding Schosl, Bax M-5332,
Troy, Ohio.

DETECGTIVE Training, Phillips Sccret
ﬂer:ﬁ: 1a17-B Morth nneth, Chicugo,

MEN 18 To 36—Are you prepared for the
i‘r induction test? when vou enter the
m:n' e fm 1] o “goneral classifica-
tan hich i tremendously lmpor-
tant, beea.uat the mark :{nu make
hﬂip decide your place in ;.
road to officer tralning—toward the
l} you want, Bend 3o stamp
k containing gquestions and answers
similar to those glven on the test. No ob-
ligatlon. Hook zing Club, P-hi,
315 Fifth A\renu.e New York.

OOCULT Lﬂf'h.h‘u liez,  Muhn
Devajata, | I:'!E Wut t, Chicago,

~ BARGAING—BookS Bnid Courses. Car-
tooning., commercial art. Blgn painting.
salesmanship, story  writing, detective
wark, ete. olizhing Ca.,
2325 Cass, Bt Louls, Mo.

BECOME A  Doctor of Psychology
(Pe. D.) Teach secret af :nnunum.nr.
happiness, Bolve montal worrles.
book, Coallege of Universal Truth, MEJ. E
North Ashland. Chicago,

i T NEW Writers wonted ta r

IS, .mt
nmfrl.ﬁ:lt Lo "hree:i Lnt.n-"'
writing fleld. Rush posteard for free de-
talls, Comfort W ‘s Borvice, Dept,
P-1408, BL. Louis, Ma.

Eﬁéﬁl@ﬂ'—fn_.'réiillﬂnn, Experience uns=

o-write idens
Bplendid
profitable

NECessa; Detective  particulars  free,
l&wﬁ agner, M-135 West 86th, MNew

DRTUNEENNEES Iz a disense which re=
sponds to treatment, Medieal skill plus
human sympoithy prove successful with
liguar nnd I.lz |:n.|:u. (151 :M:u.m
chee,  Write HE].-

@ booklet.
son, The If.m.‘h:r Imstl.tutu lem

T LOCKEMITH Course.  Lock pluklnt
ey ftling, ete.  £1.00 prepaid.  Lock-
emith, Canadien. Texas.

CLINICAL Labaratory technie taught in
vour own home, Practice outfit supplied.
hulletin free.  Imperial Mhmm"fmﬂ
Austin, Texas.

, Box BT3-E.

:I'...E.ILH.H Telegraphy! lendid opportm-
nities now r\emup AI.H !ﬁ?uuu low. Cat-
nlog freo. uds:u Institute, Dept. M. Val-

paraise, India

RADIO Engineering. broadeasting, avia-
tion and police u. servicing. marine

and Hnﬂa mnrmnr taught thoroughly,
All expenses low. Oatalog free. Dodge
Institute, Dept. B, Valp Ind.

CARTOONING, COMMERCIAL ART,
EHOWCARD WRITING, SIGN PAINTING

TODAY'S cnﬂmmug dﬂum—-l'llm il-
lustrations, - 1040, ar-
ren, Cartoomist, N"!Bl]h E n,
Wash,

EARN Money evenings, copy and dupli-
:ntl:na: comic cartoons  for  advertisers,
d-Bervice, Argyle, Wisconaln

POPULAR MECHANICS



CARTOONS And ecommerclal illustra-
tlons. Expert service. Ned Woodman,
Monroe, Wisconsin, —

" OHALE Tnlk stunis, 20 patriotic, §1.00.
Catalog 10e Balds The {!irl‘.ﬂﬂnlat. Oeh-
ktﬂl Wiscomain.

G.ﬁﬂmﬂmﬂ- Course:—30 lllustrated
lessons, over BO0 sketches, 31,00 pos
Montes Studio, Box 802, Pasadena, Oulif.

ADVERTISING AGENCIES, LETTER
WRITERS, FOIL ADVERTISERS

ADVERTISE Profitably: $§15 reaches
5.000,000 Bunday newspaper readers with
24-ward ad. N aper, magazine, mail-
ing-lst ratebook, iree. Chicage Adveriis-
ing Agenoy, 20- Pﬂ. West Jackson, ¢hl=uwu—

ERTISE: Words. 149 new
perzs, $6.50. Llal:s frec. Advertising
reau. 4515-C Cotlage Grove, Chicago

MAIL Order sales sh:!rruckntmg. Cash
producing ads, lettiers, folders, eto.. pre-
pared, Best pullers, lowest rates. Free
produst & s, an De Mark, Times
Binr Tower, Cincinnntl,

ADVERTISING Plnuu all magagines,
newspapers U.8. A, Oanada. Lowest rates.
Free sorvice. b54- :mn catalog fres. Baker
Advertising Agency, A-180 Madison,
Chicag.

FREE—HNew Advertisers Rate Guoide. 44
poges. Ineclodes evervthing Lowest rates,
H. Brown Advertising Agency. Mer-
chandise Mact, Chleaga,
BUSINESES BERVICE

HAVE A mailing address down in Dixle,

Recelving nnd forwnrding, $2 monthly.
Araien Muolling Bystem, 18 Le Moyne, Mo=
bile, Alabams.

INCORPORATE Your business, Dela-
ware laws, Many advantages, frec de=-
tails. Tax Research Bureau, Ine., Dela-
. Wilmington. Delawsare.

100 8'yx11 LETTERHEADS, 100 625 En-
'rc]nrﬁ printed rlus!.uaid §1.00, zusm.ur.aed

r guick service, MoConnells Press,
411 Nth Gilkert, Danville, Tlinois,

CENTRAL West Prlnters—Lending tail-
order Eﬂntera and meilers—3226-P Jack-
B0, L

T 31,00 POSTPAID—100 Biuxll BHond let-
terhends and 100 envelopes, Bennoville,
807 West Hoosevell, Philadelphia.

BOo PRINTED Letterheads and enu!np=
good 20 Ib, white bond, 23.66 prepaid,
Snmples free. Quiz Print, Ord, Hebras

MIMEOGRAPHING—Letlers, pricelists,
farmulas, instructions. Lowest prices,
Lem's Letter Shop, 5710 Stanton., Detroit.

00 ELEGANT Envelope slips, l.]']'.ﬁ'
postcards, $B.75; 6x0 circuisrs, $8.25.
E_Itnutins iow prices. Samples, Duudprlnt,

arrisonburg, Va.

50D 44xily FOUR Line gummed stickers,
e, Mnnla Frintery. Bnginow. Mich.

FRINTING OUTFITSE AND SUFFLIES

PRINTIN
Send utam,pﬂ Eraﬁaw B:I:I.'i Huron, Chii

cngo,

PRINTING Equlpmont aupulim ‘papeT
stocks, Lists Haff ffman, Margh-
fleld, Wis.

SOREEN-O-FRESS Duplicates  lelters,
drnw:nsa, excellently,  leblersize  §2.89,
Anthony Unis, Peoria, 101,

INEXPENSIVE (x8 Printing press, De-
tails free. HNovelty Bhop, Downsville,
Louisianm.

T PRINT Your own cards, stationery, cir-
culars, advertising_ Bave money. Eimpla
rules furmlshed. Print for others, niee

INVENTORS—Take prompt steps to pro-
tect your Invention. Delays are dangerous,
Get mew [res book, "'Protect, Pionance and
Bell Your Inventlon,' and *‘Invention
R " form.  Preliminary  Information
Iree, Reasonable [ees, [:m:sclentl.uus
counsel, Easy poyment plan. Learn how
to protect and sell your invention, Write
s Loday, chMorrow & Berman, Hegis-
tered Patent Attorneys, 134-5 Alboe B
Inl: Washington, D. C.

NVENTORS: Learn mw—wm:mu,"iih-
llgrtmrn—huw to and sell your
lnventlon. Becure [rees "anrd of Inven-
tlon” for establishing date of [nvention—
and free ““Patent Ouide."" conlaining com-
plete information about patent procedure
ﬂM stlling inventions.  Write—COlarence

Brien & Harvey Jacolson, Heglstered
Fatmt Attorneys, 31A-E Adams Building,
Washington, D. C.

PATENT Your ideal Write immediately
for two free illustrated books, “‘Patont
Protection’’ nnd “When and How to Sell
an Invention.*' 68 pages of valuable |n-
formation for inventors. Ne obligetion.
Address: tor J. Evans & Co,, T5-E
Merlin Aldg,, Washington, D. C.

INVENTORS: Manufnctiurers are hu.{;
ing patented or unpatented ideas. Wrl
Invention Bureau, 1214 smrae\'nm Day-
enport. Iowm

INVENTORS—Before sponding  money
for n patent, get an honest opinion of the
manu a.i:r.urflni. Aales and moneymakin
possibilities of your idea. by & successiu
engineer inventor, Absolute seerecy guar-
antesd. Send 00 and detailed deserip-
tiem. Serviee limited to automotive and
houseliold mechanleal and elecirical de-
wiees, O, Wirﬂ.crhnld Consulting Engi=
nra*m't 114 Rush Rd., Hyaitsville, Md

mﬂt. Junior outflt $8,25, senlor outfits Pnr'iir‘ﬁ‘tiul Ideas and Inventions.

17, Details free. Eelsey, Ioo, T=11,

Ilerl:ten ' ey, log, H:.'. Bn.ll. AB-9441 Plensant. Chicago.
USED Presses, type, supplies. Lists 3e. INVENTI ANTED

Turnbaugh Serviee, Loyeville, Penna, sl

T HAWEINS HBE] Bervice, Wﬂahmlﬂm.

D. G, receives, reforwards, business, ]Ill:rﬂ
Eonal et | $3.00 monthly. He. Ht
dolph Pluce,

TYPEWRITERS, DUFLICATORS,
OFFICE DEVIDES

TYPEWRITERS. Adder. mimeogranh,
multigraph, lddrmmnnh Brnd for free
Ltg of machines that will help you at

alf- orice. Pruitt.
CaLEi.

28 Pruitt Blde.. Chi-

RUBBER STAMFS, OFFICE BUFFLIES

SUPERIOR: Cushloned, Indexcd, three
Hines 35c, four 60c, Signatures §1.50, Slos-
cn.m,. &14 Bradley, Peorls, Illinois.

d0e; Cushionmed. indexed 3607
“ﬂ:mturu $1.00. Stamprite, Wauwntoss,

BETTER. Cheapér. Quicker. 3 lines
35e. Mary Struble, Cupertine, Californin,

“"ENOB _Handle. cushio 3 lines_30e,
3—i0c. Stamp Works, Centerport, N, ¥,

FRINTING, MULTIGRAPHING, MIMEO-
GRAPHING, GUMMED LABELS

DI.BTLH'GT].?E Printing.
rices, Sales letber specinlist. Freec de-
8. Brﬂﬂun -'lIEE Soulh, Denver, Caolg,

“FIRET Quality  printing—ieasonnble,
Bamples. Treaster

ting Service, MMil-
roy, F‘!I:I.ﬂ.ﬂ-j"l'.'lil:‘d!l..
YHEEP 'Em Flylng" stickers, 500 for
E‘Sﬁi Miss Ryczaj, 2385 Castle, Cleveland,
o,

125—8 x1l HAMMERMILL Lelier-
2?5 envelopes, 4 lines, both $1.45.

Gﬂﬂ 2P, Harnnnda Mls.u.
H0 LE"I'TERII'E!ADB Or envelopos $1.25,
Fred Grizsom, RE SFH Dwelhi, Louisiann,

Reazonable

“LETTERHEADS $L.05. Samples, quotis
tlons, save money! Wilson, Incorporated,
1734 Monroe, Madison, Wisconsin.

FOR The best In E‘(‘FBUI’[B' atationery
niing write Box S450-Metropolitnn Sta-

FPATENT ATTOERNEYS

INVENTORS: Take first step toward
mﬂ:unﬁr vour inventlon—without obll-
gation rite for free “Recard of Inven-
tion form for establishing date of inven-
tion and free “Patent Gulde for the In-
ventar—telling about confidential search
gervice; how 1o sell and market Inventions
details of convenlent payment plan. Eem!l
today for free "Patent Guide” and “Reg-
ord of Inmvention' form. Clarence A_
O°Brion & Harvey Jacobson. Registersd
Pn.r.elll. Alttorneys, J1B-E Adams Building,
WHhmgum . O,

ATENTS Bl:-curcd “Two valunble book-
Ir'ta. “Patent Protection™ apd “When and
How ta Sell an Invention." together with
valuable *Evidence of Inventlon™ form
sent free, Write immedintely to experl-
enced patent eounselors. Victor J VNS
& Co,, TIl-E Merlin Bldg,, Washington,
D. C.

LYNWOOD B, Jomes, Chastleton, 16 and
R, Wishington, D, €. HReasonahble rates,

YPATENT-Particulars'’ and blanks, free,
airmailed.  Sterling  Buek. Park-North
Avenues, Baltlmore, Md. Government-
registored 36 years,

INVENTOR'S Guide.' 100 mechanical
movements, free; advises on_ patenting,
selling inventions. Frank W. Ledermann,
1 HNnszau Street, New York,

PATENTS—Trade marks, Preliminary
advice, book and disslesyre farm fres, Por-
somal servics, Inrluq” MeCathran, 315
MoLachlen DRldg., n-f.lltng;l.qnu D G
Regiatered Patent ALtorney.

I sELL I-"n:{en‘la Eiulﬂjﬂhed in 1500,
Charles A, Beott, TTIPM Oarson Ave.,
Rochester, N. Y. =

PATENTS. Protect sour iden by socur-
ing free “Proof of Invention' folder, Ex-
ceptional personal service.  Established
19 E, E, Vrooman, 871 Woodard Bldg..
Washington, D. C.

NEW Product ldens, A reputable manu-
facturer will consider new patentable
{tems (preferably of metal) for manofac-
ture and dizsteibitlon n the alreralt, adta-
motive, marine, industrial, or household
field, Ideas will be purchnsed outright or
on royolty if morepted, Write bri
nature and Intent of your ldea and, If in-
teresting, we will send complete instrue-
ll:nn.n on how to submit fuall dgl.u.l.ls for

mir consideration. Address P.O. Box Mo,
E‘i% Philadelphia. Penna.

INVENTORS Wantl eapital, enclogs
uh stamps for valunble information. Cap-
tol Associales, [937 Btale, Sulte M2

Harrla_qgr;__ﬂg_qmvlnnln

INVENTORS! Have you good
ldeps? Write Mr. Metzler, 11
New York.

WANTED—New tobls for Gubomob]ve
and alreraft work. Wil buy patents or
designs outright or as finish Ciive
detmils. Tools Division, Box &6, Nn]-w Br.It.-

aln, Conn.

INVENTORS E!.unltl—Lm Pa-
cifle t:na.al'. mmula. rer with Irom, alu-
minum and magnﬂn:um and permanent
mold foundries, and large production ma-
chine shop (now 100% on war work) will
cnmjder. an ro?lsﬂw asls, mechanical in-
ventions of volume snles possibilities for
immediate or t-war sale and manufac-
ture. HNatiopal coverage. Mo englneering
or tooling cost bo you, Replies held cone
fidential. Development Department, Kin-
ney Engineering Company, 2021 Bay
Sireet, Los Angeles, Californla.

BHOP Notes for 143, 224 pages of time
and labor-savin iﬂeu.s for o men,

han om, A0c, Popolar Mechanics Press,
(C-43), 200 E. Ontario, Chicago.

INVENTORS: Have you a sound,
tieal Invention for sale, patented or un-
patented? If so, write Chartered Institute
of American Inventors, Depl. 4-D, Waih-
Ington, D O

atentable
ext 42nd,

L. F. RANDOLPH, EUE-E Gn'ium'lﬂln
Bldg,, Washlngton, D,
and Information froe,

I:N'mﬂ.ﬁ—ﬂel'nr: dizelosing vour lo-

CASH For Im':liuﬂﬂ-!. patented, unpat-
ented, Mr, Ball, A-B41 Fleasant, Chi-
ERRD

WANTED—NMeritorlous

atented, un-

INV
lon, Los Angeles, Callfornia, stalng 7e- | yentlon to anvons send for form *‘Evidence | Patented inventions. Booklet, references.
quirements, | of concepton™: “Schedule of Government | Iree.  Invention Heporter, 3B-11236 So.
250 LETTERHEADS And mvﬂm m o0 | nnd Attormevs” TFees™ and instroetions, | Foirfield. Chicago.
poatpald, mmunn, 60 Conklln Ave, | Sent free. Lancaster. Allwine & Rommel. "
Binghamton, 411 Bowen Building. Washington, D, C. FATENTS FOR SALE
Mg AT A7 P"‘REEL Poat lubels §1.10. FOR INVENTORS ATTENTION Inventors and englneers.
Gﬁ'ln'rprass 2025 Temple, Detroit, Inventor's illness causes wife to ME]I pit-
HEADE And 5 :n.vclnpnn ORE: New military and coms entz and working modols hydraulic

LETTER
£1. 35, Immediate merviee. Other print-
Ing. samples, prices submitted, Watkins
Pr n.Lian vice, 1782 Bergen BL, Prook-
Iyn, H.

MAY, 1943

IMVENT
mercial lrwenr:iunu url:ent]r needed by

muonufnctorers, for  particnlars,
%ﬁ.rbm&l Ih.u-bitl.lb! DI:DI 4-A, Washing-

transmission invention, Final key to fold

riyve. Opporlunities for war machinery
and airplane propellers.  Mrs, Florence
Witls . 67 Bth Ave,, Newark, N. J.
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PATENTED Crayon holder eylinder fits
over crayon. feeds down prevenling melb-
ing and hrﬂ.klns Economical to manu-

poture, B, Deal, 1027 J Ave. N. E.

MODELS, MODEL SUFFLIES

CATALOG 50 Engin made]l railroad
supplies, 35¢ refunded. uhowlrdm, AMLT
Horth ashln.nd. Chicago,

""BHIF Model kits and fittings. Gomplete
line Fisher model ymcht mgmmt .|'|.i|1
Boucher, Fisher, Marine M
kits, fitings and blueprints at natn

rices, Most complete stock in New EIEt.ra'.EE

nnd, Jemes Bliss & Co,, Inc, 210
Street, Boston, Musssehusetts.

f RAI&“ um‘ltgdrhﬁ mnlcu :I.'Lne in-
25¢; 08 peges 1oc. ¥ ?ﬁalthm S1i
wa.uxee. Wiﬂ:

WANT .22 Callbre short ammunition.
Will pay $100.00 eake, Distance no
barrler. Cash walting. Peerless Vending
Machine Co., 230 W. 42 Bt., New York
City. Trlephone: ‘m-cnmﬂn 1-8510,

MEROURY  (Quicksilver).
bdenum, eadmium, ht:h speed. toal
ateel, blamo p-ur:h.ued In any qul.utl:rg
erba im u.n tlum Metallurglcal -
ur:r.u wrw Elt P‘h-lli.dcl-
phin bﬂilhbd

WJ.N‘I'EIJ uemry mthluuuer: uﬁ-l}
& paul'bd Wﬁl.-e:m Metal Co., Bloom

ﬂa.EE P&Tuﬁ_npunlé echanical, acl-
cntific instruments. ordon’s, 162-PB
Madison, Chicago,

WE Buy a-hup. ar:tmtl.ll-t. photograpble
office, ?ob%e Anything.”
Justioe £8, IM Hnrtn wdlu Ohicago.

MISCELLANEOUS
NEW Gun swats fii AMAZES BEVETY-
one, Nothing like it Hp-:n't.. fun, excite-
ment, Cost nothing to

structed. Drde-r now. ﬂbur.‘k Umited. ﬂ-ﬁﬁ
ﬂn tisfaction guaranteed. Eah-
13 ﬂuu Eankakee, Illinois.
THE Lard's cumlngl an pmts fres.
Beheall, MIX-M, Dall . Minnesao
" GENUINE Mosaic mllhl& dr:wrntivu tile,
Fine tes-pot bases. tiful. 25¢ plus
postage.  Mosalcwear, Hem]n:l Kew York,

te:r.u checks, documents,

acid E‘lﬂ Ehﬁu quart. Wﬂ-tﬂl:l.
PO Ilmt Beat Washingto

BIG Mail for you. Ln.l-:at- mm:mntlu
pffera, opportunities, ca , magnzines,
Mame listed (n divectory 10c. Ideal Berv-
ice, 138-M, Park e, Tl

PERBDONAL

HITLER'S Wil and tame 5
Baker, Box 184, Nawcastle, Tod o ¢

MANUFACTURING

MODELS—S5mall ot m:.nutan’tu:rjn:
Hl:hhﬂ;;lutlw. ote. Milburn, Burlington,

HOME CEAFTSMEN
Bize what-not potberns 260,

15 FULL 1
14 ahlltl bracket patterns 25z 25 lawn or-

namen tl-:mu m Alhrl:ht Bervice,
16801 ] Ra.llrnaﬂ , Omnhn, Nebr,
T DRAPTING Ihl¢ d stool—31x42, ad-
justable, rulesmmu?“d&gu_ Complete
lll'l-l a.nd nstructions 8de. H-B E Br=-
E Lewiston Rd., H {8

EQUAREH‘TG'ITER&I Muake belts, hand-
bags, ete. Quality cnrd samples with cnt-
alog, f talog and
BLET I||11 R

i
ples  10e,
with 50 u:[nneu autie, for 81,
12] Bands Bt.,

Herwig Oo., Depb J-38,
B N ¥,
1000 TELUHOW Plans tell homeworkers
I.buut !:rull:t:l 10040 ects, List 10o,
Ring B Ringrion, N b,

b=l I--HLWN anmznt patterns 25c. Oth
boy, pirate. bull terrier, Mexican kitl,
.l-!u::iﬂn boy. dwnrl. 'pm:li'u:tn flower .n'J.rI
26¢. 25 novelty patterns
HIJE.. AJ.l EI: ll:l.'l.'l slze patberrg &1, post=
EFH‘I? Strother. Box 383-EM. Bellngtom,
. Vm

LEATHERCRAFTISMEN: Bend 1De for
new handhmk and catplogue of fools and
nup]:ll E. A, Sweet Company, Ine

:ﬂ‘n—.l.l'l!. Division A-38, 14
Btreet, Binghamton, N. 3

&TA.LDG—F&LLHN p:l:.'wuod novelties
lawn ornaments, stihouetbes, letters and
numerals. Decal transfers, h.u.rpd:. h:.nd
tools, new power sander. Other lines.
articles finely  illustrated. Write bu-d.n.s
Wo-Met Bhop, Ashburn, Georgis.

THE New Shebel Saw Filer produces
saws that have no equal. Bend for full in-
formation. A. P. Shebel, T30 8. Ind Bt.,
Milwnukes, Wis,

patterns; 157 -20" high; Dutch girl, Dub(:h |

State |

MENTAL BScience—Now course in pras-
tieal paychelogy by M world-famous psy-
chologists, Learn Lo relense your vast
hidden powers! Teaches you salf-mastery,
influencing others, ele.
Amuln.n: seientife
detauls” “write today!

i WT
tm.tu Dept. 808, Chicn
!U'R-FRIEE Your friends h‘l n nﬂr eard

A, loe eain

| ;ur tmm%uram:m 10 Mo- tm Mo-Ke

Card Game, KEnnkakes, Tl

BIRTH Certificn 1 tant 1
elal ut{ll‘lti‘ﬂ afad :l]l:md-| g Drnﬁ

all

Personal Record Service, Box 2047,
Christl, Texas,

GRAY Hafr vitamin Improved for-
muls. Send $1.00 for 50 day supply. Mon-
P’ back guaran Why pay more. Jasen

roducts, 333 Langdon Ave., Mt Vernom,
Hew York

PEORIABIS Suflerers: Pixacol has
brought relief when everything else failed.
Caution: Use directed. Apply ex-
ternally, dries quickly, convenlent. Try
regular ll bot,tle without investing o cent!
Write: Box 1208 C."]J!'I‘Ela.rl.d Ohia,

NEXT Time you Tifesl  rotten’ Lry
brenthing right! Capt. Godirey Rodriguer
wis discharged from the Dotch army lu:
Incurably tubercular. Today he has
chest measurement of 407 & walst od! 34.""
and o chesl egpansion of 97 |

IIRIE'.II$

he did was learn how Lo breathe,
bresthing will r.h:! you of "& bay window.

says  Rodri "Right breathing hos
mude me mmum: to colds and ecoughs,
sinus and Ou. I defy onyone to glve me
a. cDJd ' Send for particulars rug'u.r\dtn

. . Shutt, P.O. Box
Hl:w l:?-a.a-t]e

WRITE Pur" free and im;
mation on the treatment

riant Infor-
pegema, ath-

Write. Unlversal |
Corpus

| pint cans,

leta's Toot, and other jlehing humors. The |

Anasarcin Chemical Co., Inc., Winches

ter,
Trnnm:m

USED Wood and metal wm'lilng QWET T
tools, bought, sold. exchanged. = Dstaiis TROLOGY! Trial  reading, —Send
froa, Nar.:lon;i Tool Mart. Ashburn, Ga. h'”hd-'t‘ Endﬂﬂudl_ ‘Delmarr,™ Crescent

WATCHES, OLD GOLD, JEWELRY, ETC,

WRISBT Watches, jeweled loadies lnd
men's latest styles, ?eunw or rose
color, mun.dltlunr:d.. ook ke now, §1 sﬁ
federal tax ed. Money order only.
Rudolph's Jawelrg. Atchison, Kansas,
migﬁ;rcmh Pnrt,fd toals. jewelrr.ﬁnljl-

ol 50 e nles

_m&:icnin S 2

HIDHE.I' Prices for old gold—AMail vour
testh, watches, lewelry. 10075 [ull eash
value malled day shipment received. Sat-
{afaction ®uaranteed or articles cheerfull
returned, Information free. Chicazo Gol
Bmelting Company, J00-F Champlain
Buolldine Chicago

GOLD $35.00 Ounce. Mall aold m]ﬂ
teath, diamonds, Jewelry, waoiches
ceive cash by return maill, sauarullnu
Eunrnntud oe information. Dr. Wais

erg's OGold Refining cnmnuny 15[p{|q
Hennoepin, Minncapolls,

WANTED—=MISCELLANEOUS

WELL Establlshed manufacturer now
In war work interested in new products,
patents, or manufecturing contracts for
present or after war, Confidential cor-
respondence assured.
sex, Conn.

LARGE. Bears, child's wWagon. Yeour
price, Publisher. Hemlock, Mew York.

424

Address Box M, Ess

MEXIGAN L

matters relinbly han-
dled. Box 240, i

uares, Mexico,

SAVE Fruits, veieta.'hlu A ponblng re-
cently perfected, is guarantesd to do that.
Rlele mtlnng;tr 'n'.:qmu'rn:::r ?_;Ip {rujt,
veg &8, ms alr seal.
them for months, F‘rmh‘ha.s da pln:;:‘;
Wonderful for cured and fres
and molsture. ]

10 The, £1.00, 21 Ihs, £3 00
ways. Century Lab., 30 W.
leRgo.

ROACH Proof, gnent roach
eure $2.00, Guaran . Prepaid. ©ld
Colony Danece Wax, Davenport, Towa.
PAINT—Bave maney.

o PRtk o, cmene
i 24 mk, q E
Erm N, cop. t Shack, 58
t Bt., Newark, M. _J.

Wias hington,

AINTED Wall plagues 5300
IW. 24 different ;l.mm fll'e Per
Dmann, 642 Broadway. 51 Pnu] inm.
BUPERWAX Presarves, wa roofs can-

vas, lenther shoes nxes skis.
Finishes Fr“mu rlut 115 Ib.
mku:ll‘lﬂ. Clreular fres. Superwax,
1452-A. Milwaukes, Wis.

RECEIVE Malls, magazines, samplas
Your name in numercus mailing Lsts 100,
Howard, 396 Breadway, New York.

HEATING 8ix rooms §30 i -
lars 10c. Rosenzwelg, 'H‘.Rm-gl é‘i{lﬂ_w‘l

T INFORMATION For treasure Geskers,
Erltr_ Wyss, 104 Francis, St Josoph,

FPAINT Surprise KA 1

rpul'l.ﬂ]f:f El"}i gallons) |r|!E

tside palnts and ensmels, as-

Product of ane of J'.m,cﬂ{:p."a

i Lfncgmﬂen hr?‘nd nw.l uua.:'
ol XPTESE 8

Eadio, P.D. Bax 1 u-ﬂ“ﬁ N-:wu'

MIXED Poster itlmpl and patriotie
lnh-els 25c. Rooney, I8 Prince Street,
Hew York.

side and outs
sorted colors.
largest paint
anteed
'L-'nlbul:l

MARRIAGE Cortificate, two colors, dol-
lar, Caswell ntes, 3009 H.B.ple Al-

I-':I'J h"ﬁLJNG I.n.'l'l‘_flﬁ‘tdnn “rl:-l.-nal..rl's hosl-

ery Just like new.” uns, snags disappear

like magio, Stmple device anyone can o

arate without e:perd-anca Baves dollars ?F

hosiery, S1.00 postpaid. Momey refunded

if not sstisfied. Hose Mender - 307 M.
chigan Ave., Ehir.n.gu

MANUSCRIFT Reading — profitable
home work, Box 306-P, ester, New
York.

MEN—Women| Send one dollar for &
momntls’ aupplis-nd! fameous OVO Shampoo
for h-an.ith autiful halr. Thousands
plensed pald. Rl:r!und if dissatiafled.
Agents wa.m.eﬂ Eldore, 290 Madizon Ave.,
New York. e

ANY Book (new, udzed, mJ.I!.-ur =print,
rRIe) ftly aupp]:ledj Lowest prices!
Bend Tor bargninm_ ca el Old
Prol's Book Bhop, M8 Arcadin Court,
Fontiac, Mich.

“GRUVED" Letlers correct your prm=
manahnip In few nours. (Guaranteed),
Write, Dzment, 9, 5t Louis, Mo

MEXICAN Legal matters reliably hone
disd. address Box 240, Juares, Mexfes

Blil"r ".I';Itnmins dlnef:t Ba.ﬂ. P‘oat-:ud.
kA Products, White Bear, Minn,

BIRTH Cortificates. all ages, any state,
ten doy service. Enclose posta Hern-
don J. Thoempson D32, Davis, Oklnhomn.

DRUNKENNESS Is a dlsenss which re-
sponds to treatment, Medical skill plus
human sympathy prove succeasful with
liquor nnd drug cases. 60 years experi-
ehee. Wrile for [ree boaklet, P W Mel-
son, The Keeley Institute, Dwight, I1L

VACUUM Cleaner ement  parts,
Bag or brush §1.50, hu 2Bc.  Vacunm
Bervice, 480 Fifth Ave., Rew Fork.
OARPENTERS—We gpunrantes to teach
the steel square in flve easy lesaons by
mall, it's really fun this modern way
Write. Bullders Topica, 606 Bmdﬂ.,-.'
Morth, Seattls, Washington.
COFFEE Shortage? No need worrying
If you use Foremosi method in m g
your own coffee substitute. Excellent
quality. Inexpensive. Full and mmﬂe’ta
lnIurmal:dm it postpald for S0a
moat F-:urmulaa Dept. 1A, 513 East 11,
Hew York,

SE Burfed treasure, Mothods, mys-
teries, devices explalned. Ciroulars free,
Century Press, Box 161B. Glen Ellyn, TIL

WALLPAPER Bt!.'rl'l.i.l‘.Ln; ‘book will ht;p
you save mdnc!.r when :n:pl.pnl.n dif-
Terent room sizes, §1.00 postpal
shire Dwcorating

Muoines, Iown.

d Hamp-
Cao.., B}ﬂﬁ 3Bth Bt., Dea

4 GIANT Li Amaerican sllk cocoons
%‘5:‘:.“ Johnsan, #12 Benbon, MNashville,

MEDICAL Laborataory technicians Inm

enl: demand. We train you in your spare

In your own home, You can pracs-

t!u whila atu.dTLn: Write for fres cata-

lague. Imperia ec-hrdcal Institute, Box
973-J, Austin,

POPULAR MECHANICS



FOR PLEASURE OR PROFIT
NEW BOOK =17 LOW COST BOATS

Oet ihs beand asw bosk a=d bulld s boot
uk home for yoor own use or o sel] 6t & ook
¥ou ran do it Just Eha boat you'we slwavs
wanged —powsr, sall oF fow Eai—I1T dilerent
kinds alass

Oedar BUTLTY & BOAT on posial esrd and
pay only 51,93 plus postags on dalivery. Ha-
[ ool plewsmd mnd gt mon

j A 8125 with order. . (Outslds
T 8. HAE with crder,) Urder today.

FOPULAR MECHANICS PRESS
Dept. 470, 200 E. Ontaris 55, Chicsss

GET THIS BOOK ¢
Rond_todny for new book, “Forty Pewer Tooln Yoo f
Can Make'', and baild your own Jathe, drill press,
i

eander,

i Bl fd band Eaw and other
power tools ¥
parts,

temv'e always wanted, from diacarded §
Instructions, hundreds J

of plctures and disgrn Ko lailldingg sany. Order [
lndT}‘. Omly S1.35. bk | Dot satlsfied. M

POPULAR MECHANICS PRESS, Degl. 469, 100 E. Ontarle Sireel, Chivape

LEARN MECHANICAL DENTISTRY

DENTAL TECHNICIANS are uwrgontly nesded by the ARMY,
HAVY and 3,000 lasboratories. Permanent carder; Easy torms.
State liconsod, OLDEST mchool. Write NOW for FREE Bulletin P,

M. ¥. School of Mechanical Deontistry, 125 W. 315t 51, New York, N. Y.

Use this “INVISIBLE WEAPON"

--turn the tables on your enemy

Learn Judo's amazing bag of
tricks and you can toss
around a “"tough guy"" twice

ur strength or weight. In
UDO: 30 LESSONS IN

defense

ecrelst]

]=nr:i¢'if

Jearn thes

JuDpo

in ﬂqe
Lessons ! ]
:lidcrn gcience ©

JITSU

the 103 most effectve holds,
defensive and offensive
through simple directions an
143 P-BY-STEP FHO-
5. These are the same
bafling tricks of self-defense
now I:;E:g up,glérh!:n . E.
Army officers in Chicago, by
Prof. Kuwashima, one of the world's
[Ereatest masters n{]udu.

FREE! PRACTICE JUDO 7 DAYS!

Muil coupon for a :mnf UDO: 30
LESSONS IN T ODERN
SCIENCE OF JIU JITSU. Practice a
few of the holds. See how quickly the

you masier this fascinating
art of defense and offense. Heturn your
copy within 7 days, if you decide not to!
keep it, and your money will be refunded. P

g‘ z :I“ | PRENTICE-HALL, Inc., Dept, JT-17,

TO Fifth Ave., N. Y. €.
Thousands have paid the
reguiar price of §2.50
for this book. A new,
large edition new makes
it possible to offer the
complete L-volume
course for only $1.89,
Mail coupon now.

1 Pleass rush a copy of JUDO: 30 LESEON
M THE MODERM SCIENMCE OF JI
| ITSU To THE UNDERSIGNED. 1 wiii
pay postmmn $0.05, plas postage, but may
I return the besk within 7 ays Tor refund, I
l | declde mot fo kesp I, 1
RRIE ey s s i ks e s i
| AvoRess R

Prentice-Hall, Ine, | E BRioh hare MY kT "fr'" .
New York | (Sama .m’:‘f‘n.fﬂ.; s

Always write your name and full sddress clearly when
answering advertisements, |

MAY, 1843

FOR EXAMINATION

ELECTRICITY
INCLUDING RADIO
AND REFRIGERATIOMN
Here'n J:!nu nows  for Ihrbndf intereated in Electricity. NEW
18th. edition of Applied Electriciny brougnt right down to dote wilh

MEW Electrical uuhInt'l-l fully covered, including Electrical Blue Pring
lieading. 0 Mg Yelumes ond pll shipped FREE exnmination,

BIG FIELD! Big Demand!

H Men wha uUnderstand eleciriclity
Blg Pﬂ!l are Urgently needed  in thous
BNEdE of War Production |nius-
tried, Alrplanes, ship bullding, arms plants, ma-
chine shops—practically fvery ll1dl1l-‘-1',!' d
on electricity and men who know this sibject
fike blg noney. Pleasant, fascinating work,
FAEY o lraTn 6Ed i learn with these ook

Seiad coupod for o set for FREE examination and
B for raw L,

A yesar's consulting pnrum.ﬂ

How Editlon
For Boglinners
Afd Experts
oyer A000  papes
hundreds
i1 LissEFal bivjs— The
most complata
wirk of ks Kind
have ever pb-

Dymamas,

L
Fi=lsed,
L

SEH with our sngineers now given
to amll buyera of this famous
H u K Cyelopedia of Electriclty.
MERICAN TECHNICAL SOCIETY
Vocatignal Publishers since LRSE

plairiedl & any
COIL Wende

-
Ameritan Technical Soclety, Dept. ES19, Drexel at 58th Si., Chicago

Hend for 10 days® free use, 10 volume saet of Hew 1Eth Edition, Applled
Electricity, Ine ud:uf A rertificate entltling ma (o consulting privilegea
rone year. I will puy the delivery charges aRly on the Eoﬂku.

i wiah T may return them in 10 daye and owe yoo nothing. but if
hevp them, [ owill send 8200 after 10 days, then §3.00 a month untll
ihe toinl pries of only S29.80 s pald.

TR s o om e i i o e R R e E R R
ADDFERR . o g 6 dof0b 5w om0 8 0o i 8
CITY  varrnwn u mrmasscsbmrrnavas STATE. covevrnnmsss,

efcupation and name and sddress q'g

Plesss attach letter stating mge,
léist one business man &s refercnce,

employer and give wt

e Learn
. == AUTOS, DHESELS,
e AIRCRAFT, Etc,

GET ON TECHNICAL FRONT

Train quickly, right In your own home, for Civillan or U. 5, Gov't,
Service in America's Victory Program, Long ostablished resident
achionl offers tested shop method Home Training in Diesels,
Gasoling Enginos, Mochanical Nervieing amd Englne ‘funuﬂururlum

Leam repnir, opsralion. (rouble-shoating and malnlenanes,

i R e
portunities awalt troained maog NOW. and 1m i

efLer-war reoonstructlon.

TRIAL LESSOM FAET
nee,  Dreviouy T
1 i

NATIONAL SCHOOLS "JT
Lag Anpeles, Calil. | LgBL!

Mottonal Schoals, Depr, PMES (Mall in emmetape or
4000 So. Figweroo, Los Angeles, Calif, poite an paney pontal) 1

1 Mail s FREE, without obligaticn, ane Lesson and Opportunity Book, with |

1 full desgils ohowt bow | CAN beeame g RADID Technicion, i
b e AGE |
1 |
1 ADDEESS. I
: ]
Bl o o o e o o o e e L e e e e e

43A



Oy sy sowr— wv vy Ba7vee!

uerEvVER the fighting men of the TUni
Nations see action today, Westinghouse
wartime products are al work—on every front,
in every battle.

There are already thousands of these products
—electrical, electronie, mechanical, chemical,
plastic. More of them are coming. Day and

night, the search goes on in our laboratories
and engineering departments to find still more
effective ways of bringing victory nearer and
surer,

Westinghouse Electrie and Manufacturing
Company, Pittsburgh, Pennsylvania.

’ In North Africa, American tanks—equipped with
* g special Westinghouse gun device —are giving
American forces new striking power. These tanks,
unlike enemy tanks, are able to fire with incredible
aceuracy at full spead over rough grounds.

On the Seven Seas, helping to keep our supply

* lines open, are scores of Westinghouse products,

Among them are turbines, gears, electric drives, motors,
anti-aireraft pun mounts, instruments and controls.

5 in the Bombing of Germany, delicate, precision-
* made aireraft instruments and radios direct our
planes to their targets. Much of this blind-flying and
navigating equipment is wade by Westinghouse,

Tune in the Westinghouse Program starring
John Charles Thomas—N B Networlk,
Sunday, 2:30 P, M., Eostern War Time,

444

2 In Russia, American planes— supporting the
* pround forees—are helping to win battle after
battle. Westinghouse builds parts for these planes, pro-
vides vital equipment for producing the aluminum and
magnesium from which they are made.

* and other types of communications equipment,
X-rays, bomb-fuses, anti-tank shells, and other weap-
ons are doing their share to lick the Japs.

* _from generators to motors, switches, transform-
ers, automatic controls—are on the job in hundreds of
war plants . . . helping win the battle of production.

We stinghouse

PLANTS IN 25 CITIES . . .

OFFICES EVERYWHERE

POPULAR MECHANICS



TWD years ago the home
gardener leaned on his
hoe and said:

“It’s a hobby.”

Last year he surveyed his
first Vietory Garden with
pride and said:

“It's patriotic.”

This year he is in deadly
earnest when he looks up from
his planting and remarks:

“It's a necessity.”

Secretary of Agriculture
and Food Administrator
CIm:iifi E;mWit?kard has re- R S )
min im that one-fourth i ;
of our total food production :t;-::ﬁ.b:::-:h::::ﬁ:;
this year will be needed for
our armed forces and our Al-
lies. This includes one-half of
our total commercial production of eanned vegeta-
bles. Added to this sharp curtailment at the source
of supply are the mounting difficulties of transpor-
tation and distribution of fresh and canned vegeta-
bles to civilians.

Unele Sam isn't fooling when he calls for 18,000,000
Vietory Gardens in 1943—12,000,000 in cities and
suburbs, 6,000,000 on farms. Half of the civilian pop-
ulation must depend on home gardens for their year-
round supply of vegetables. That's why 18,000,000

Sowing small seeds evenly —+
by tapping folded package

MAY, 1943 1



The pictures on this page show the evolution of a Victory Garden
starting with early spring planting (above) on firm, level seedbed

Photos sourtesy Mational Garden Bureau

A few weeks later cultivator is introduced to garden—weeds are
dug out te die in sun. Care is taken not to disturb plant roots.
Below, the model garden 60 days after planting supplies the table
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gardens are the barest mini-
mum because if each garden
supplies a family of three, or
a total of 54,000,000 persons,
that is well under half the
population.

Last year several million
Victory gardeners tried their
wings. This year the govern-
ment asks them not only to fly
but to enlist several million
recruits to assure a healthy
nation of war workers.

There are many bright
spots in the 1943 war garden.
First, there’s plenty of seed
with thousands of pounds to
spare for our Allies; second,
there’'s unlimited garden
space with the minimum six
hours of sunshine, and third,
expert advice is free for the
asking,

The National Garden Bu-
reau, which is co-operating in
the Victory Garden campaign
along with thousands of gar-
den clubs, advises the home
gardener to bear in mind the
necessity for an all-year yield
when he is planning his gar-
den. This means a surplus for
canning to carry his family
through the winter when the
grocery store shelves will
have but a sparse supply of
rationed canned goods.

The primary tools for mak-
ing a practical war garden are
not a spade and hoe, but a
pencil and paper, according to
James H. Burdett, director of
the Garden Bureau.

“Many persons plot their
gardens from the pretty illus-
trations in the seed eatalogues
instead of from figures show-
ing the food needs of their
families,” he says.

Last year too many Victory
gardens had wasteful sur-
pluses—such as enough rad-
ishes for the entire neighbor-
hood for 10 days and none for
the family the balance of the
summer. The badly planned
garden had unnecessary bar-
ren periods. Most Vietory

POPULAR MECHANICS



gardeners have but a vague idea
of how many beans or beeis or
carrots to plant for a family of
two, four or six, or how o “stag-
ger” the plantings.

As an aid to proper planning,
Mr. Burdett has preparved two
charts which accompany this arti=-
cle. One shows the length of gar-
den row required to produce one
serving for a family of four. There
are 33 vegetables on the list—
enough for the most amhbitious
gardener. The other chart shows
the length of harvest for vegeta-
bles requiring several plantings to
insure a continuous supply
throughout the garden season. In
cold weather states this season is
about four months, or 120 days.

If vou have a family of four re-
quiring three vegetable servings a
day for four months, your table
will require 360 vegetable dishes.
How many times a week during
this season will your family relish
a mess of fresh beans? If the an-
swer is twice a week, that will

QN ARBOR, RED, WHITE AND
BLUE MORMIMG GLORIES ¥

RED TOMATOES
O FEMCE
i SALPIGLOSSIS
) AL s

TIMIAS I

THESE VEGETABLES HAVE SHORT
HA&RWESTS
Sow erly what you will sat whils bae-
wual Loats, than Follow with anather yow.
ing, fo keep the supply confiruous

Ciop Haruesl Lok
Bodotr -4 = & &, s =W & waeks
Bewls - - +© « < < - Awwsehi
Cargly - - = - - = B week
Cuswmbery + ol wgehs
Endive = & = & & s & waoks
Lovluce - - - - .o i waky
Koklrghd - - - - - 3 weanhi
Turnips voe o or Dweshs
Spinach & o« Fweehy
Sweet Corn - -+ o+ 1Ddays
Omion fets ~ - - + - 4 wonky
Py = = & w2 a2 » 2 weshy
Bodish, garly - . . o T wesk

Rodish, midssosen = -« - 2 waeshksy

| Rodah, winter o 4
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RED, WHITE & Bt L2
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It's @ temptotion te plant
seedlings close, but smart
gordener ollows for growth

Chart at left vsed with the
yield chart (Page &) aids in
fitting garden to the family

Below, wictory gorden plon
to provide fresh vegetables
for family of four persons



Hotbed plants selected for transplanting are adjusted to out-
door conditions by lifting top of frame to give them more air

mean you must provide for 34 servings of
beans (two times the 17 weeks in the peri-
od). You then consult the chart and learn
that one serving of snap beans for yvour
family of four requires one foot of plant-
ing; therefore, your planting of beans
should total 34 feet.

The inexperienced gardener will rush
out at this point and plant his 34-foot row
of beans., The wise gardener will first con=
sult the harvest chart (or remember his

WHEN TRANSPLANTING FROM
COLD FRAME TO GARDEM
BE SURE TO TAKE A GOOD:
BALL OF S0IL WITH THE
ROOTS

4 TRIM OFF STRAGGLY ROOTS
WITH A SHARP KMIFE

experience with surpluses last
year). The chart shows that the
average bean harvest is four
weeks. That means three succes-
sive plantings four weeks apart
with rows about 11 feet long. The
surplus required for canning ean
be gauged accordingly.

A four-month supply of fresh
vegetables can be grown for a
family of four on a sunny plot 24
by 50 feet. Widening the garden
to 30 feet assures space to grow a
surplus for canning. A garden this
size would not include “space eat-
ers’ like sweet corn, potatoes,
melons or cucumbers. Some gar-
deners, however, have trained cu-
cumbers to climb a fence and have
had excellent results with small
varieties.

A garden can be a winter store-
house-as well as a summer food
factory by planting “freezeproof”
vegetables. Three favorites are
parsnips, kale and salsify, the lat-
ter popularly known as oyster
plant. These plants can be left in the gar-
den and gathered as needed during the cold
months, for freezing improves their flavor.

The foresighted gardener will maintain
a continuous yield by succession planting.
Late crops often can be planted in rows
used for early vegetables. This is a boon
to the small-plot gardener who hasn't
space to give each vegetable a special sec-
tion. For best results root crops should not
be followed by root crops or plants of one
family with members of
the same family. A few
combinations that work
well are late peas fol-
lowed by celery; early
peas followed by late cab-
* bage; early lettuce fol-
lowed by summer squash;
spinach, lettuce and rad-
‘ishes by bush lima beans;

DIG HOLES WIDE AMD DEEP
EMOUGH TO SET ROOTS IM

MATURAL POSITION

FIRM THE 50iL WITH YOUR
FINGERS., WATER WELL AMD
PROTECT FROM SUN AMD
WIND FOR A FEW DAYS

early bheets by string
beans: early string beans
by fall beets; early car-
rots by endive or winter
radishes; early onions
(from sets) by kale; and

Care in transplanting of seed-
lings saves them from shock and

insuras yield of good quality
POPULAR MECHANICS



peas by turnips or carrots.
Where space is limited,

tomatoes may be set be- | =g

tween rows of peas to get
started while the peas are
maturing; cucumbers
may be planted for pick-
les after the early lettuce,
spinach and radishes are
harvested,

Inexperienced gardeners often worry
needlessly about the guality of seeds, fer-
tilizers and insecticides. They are inclined
to blame the seed company if the radishes
or carrots have bushy tops and little root
growth, The No. 1 mistake most Victory
gardeners made last year, according to ex-
perts at Cornell University's Agricultural
Experiment Station, was planting too much
seed. Carrot seed planted a hundred or more
to the foot starts a hundred little plants
growing where only six or eight are needed,
Many firms treat seeds with chemicals that
prevent common diseases and treated seed
does not have to be sown thickly,

An excellent source of reliable and free
information for the Victory gardener is his

ettt Collage of Agriculture. For example,
the University o inols In co-operation

with the U. 8. Department of Agriculture
provides a complete garden guide—from se-
lection of site to planting and insect control

MAY, 1943

Long-row garden (above) is ideal for farms
where spoce is plentiful and the entire
family con take o part in the operafion

Sturdy stakes (left) are cosily mode and
keep garden eorderly, also protect planis
from wind, Coat of green paint hides them

Bolow, loading up with ammunition to rout
Victory Garden’s “fifth column’ — insects
and disease, Frequent spraying poys off
. 5. Department of Agriculture photo



attacked by these “fifth columnists.”
The old saw about an “ounce of pre-
vention” works one hundred fold in
the garden.

The Department of Agriculture
estimates that every ecity garden
planted this year will produce at
least 510 worth of vegetables, every
farm garden at least $50. At these
figures, the nation’s 18,000,000 Vie-
tory Gardens should yield a $420,-
000,000 crop.

Here are a dozen rules compiled
by experts after reviewing mistakes
made by vietory gardeners last year:

1—Fit the garden to the family by
careful planning—not the family to
the garden,

2—There is no such thing as a
shady vegetable garden—six hours
of sun is the minimum.

3—If you can't spare the time to
care for a garden adequately don't

waste the seed.

rowe e lred
Dusting beans te kill the insect eggs et fac o
under leaves. Right, handy yield chart Snap Beans
Lima faani
5 Haafy
—for residents of that state. Brocecli
The problem of fertilizer is | "Zo=d
simplified this year because Cabbage
'y " Finess
there is only one commercial Cobbage 1%
fertilizer available for the SH
home gardener. Stable manure Calary
and compost are just as valu- | SS9
able, however, for they not E_;;u;:?.:l
only supply fertilizer but help Endive
the soil hold water. Fah

FLAN YOUR VICTORY GARDEN YIELD
This bobls shaws the lengih of garden

4—Never work wet soil
—make sure first that it
will erumble in your

te produse ame sBfving

famity.of Tour

1 f5, Kahlrobi 74 hﬁnd. L

20, looks 28 5—Mix small seeds
L B altyse, t. + =

L#, i Ovilons 1 # with sand for sowing—a

ot 5 good rule for small seeds

2 Poas 3t iz 15 to the inch.

o K %hs " | 6—Firm the soil after

Zh Spinoch LR B 1 1

A et planting—don’t pound it

18 Rulobogs 18 down.,

T4 Salsiby L E 1 :

dfr.  Spinach ah, T—Don’t sprj.n]-:le }'D:'!I.:[‘

2. Sguath an, gard =

145, Swiss Chard 4 fi. en, soak it ‘tht'.:mug

i1 Tomoseps: . Yok, ly or the roots will tend

Vi Turmips ¥

to grow up instead of

Coal ashes can be applied to
the garden at any time to make the soil
easier to work, but they do not add to
its fertility. Wood ashes contain much
lime and should not be used unless vou
have first determined that your soil is acid.

There's an old saying that a garden will
do well wherever weeds will grow. How-
ever, it is best to pick "a spot not too low
or wet and that is not full of tree roots or
shaded by their branches. Crops usually
thrive on dark-colored soil, but any soil
that is not too stony or wet or hard can
be built up.

The American gardener is lucky in re-
gard to insecticides for we have a plenti-
ful supply of the nicotine sulphate that
kills hoppers and aphis. Don’t wait until
your cabbage, cucumbers and beans are

6

down. (Section of canvas
hose to be placed along the row is rec-
ommended.)

8—When you hoe, stir only the top of the
soil between the rows—it's weeds vou are
after, not vegetable roots.

9—Beginners should depend on their lo-
cal plant grower for “transplants” such as
tomatoes, cabbage, eggplant—if you try a
window box you'll probably end up by
buying the plants anyway.

10—Thin out ruthlessly in accordance
with directions on the seed package.

11—Stick to dependable varieties and
save yvour experimentation for the post-
war garden.

12—Remember your seed catalogue is
the Book of the Year for 1943 with which
you will help win the “battle of food.”

POPULAR MECHANICS



@o7

Army Chennca] Warfare Service
throw off a dense colored smoke
which can be used to identify
and econtrol army units in the
confusion of battle. The grenades
are made to produce red, purple,
green, orange, blue, white and
black smoke that hangs in a
cloud for several minutes. They
were developed at the request of
officers of tank units who have
difficulty in recognizing their
own tanks in the dust of desert
fighting. The grenades can be
attached to a tank or lossed to
the ground and can also be
dropped from planes to explode
in the air. Troops surrounded by
the enemy can set off different
colored grenades to indieate to
observation planes that they
need food, medicines or various
tvpes of ammunition, Planes
hunting enemy concentrations
can adjust time fuses and drop
the grenades on targets 1o point
them out to following bombers.

MAY, 1943

Airmen challange unknewn tanks
by tossing color grenades ond
tank wunits reply by exploding
grenades of pre-arranged coleor.
Ground troops get celor signals

T



FLYING BATTLE Ap? S

"l"l'— E 15_;,18 fightel pilots

were getting their in-
structions at an African
field.

“Remember, fellows.”
their leader cautioned,
“German pilots always
turn to the right in com-
ing out of a dive. They
have to, because of en-
gine torque. So head them
off instead of chasing
them, and don't waste
shells. Wait till you get
the cockpit or engine in
yvour sights.”

The pilots hardly need-
ed this reminder, They
knew a few stray bullets
rarely knock out a mod-
ern plane. Some had al-
ready returned from
Hights with patches of
wing ripped off and splat-
ter marks of bullets on
their cockpit armor.

In some respects, Amer-
ican fighting planes were

The bombardior of o Flying For-
tress, left, sights his second
threat, an auxiliary machine
gun. Below, the heavily gunned
La :ll:!lqm:' M ;El‘ﬂn:ng“ inte rcapltor

s -
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behind the times when war began.
Our fighters had only a few guns
of small caliber, and no armor.
Now American designers have
taken the lead, and the airplanes
we are building today are literally
flying battleships, bristling with
long-range guns and heavily pro-
tected by armor plate in vital spots,
More and more, military air-
planes are being designed pri
rily as battle planes and seeonda-
rily for special duties in battle.
Thus some of our fighter planes are
now equipped to carry bomhbs, and
some of our bombers have been
called “four-engined fighters” by
the Japs. Unable to get close with-
out being shot out of the sky, the
Japs have even tried to bomb big
“Flying Fortresses” from above.
For a look at one new type of
battle plane, let's consider the P-38,
the Lockheed Lightning that was
kept under wraps until enough of
them could be Aown abroad to take
the enemy by surprise. About its
only resemblance to pursuit planes

MAY, 1943

Coe

America leads the world in design and production of inters
ceptor and pursvit fighters like the P-38 "l'!ghming&" fiying
in formation obove. Below, the bembardier peised over can=
vas-shrouded bombsight in the greenhouse of a Flying Fortress
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Side gunners of Boeing bombers dispense death with these .50-coliber machine guns projecting from windows

of the past is that it is a single seater.

The P-38 is a big (52-foot wingspread)
and heavy (several tons) twin-boomed,
twin-engined (2,300 horsepower) fighter
that can climb half again as fast as a Jap
Zero. Its top level speed (400 miles plus)
is so fast the pilot has to lower his flaps to

10

slow down for a dogfight. Otherwise he
would become unconscious from the cen-
trifugal pull in tight turns. The plane can
dive so fast a special way had to be de-
vised to measure its speed. The ordinary
air speed indicator falters when it encoun-
ters the “shock wave” that is below the
P-38's full diving speed. The
plane can hedgehop so close to the
ground that its slipstream tears at
the treetops like a hurricane, and
it can fight well in air so thin the
pilot as well as the engines must
be supercharged.

This description sounds like an
engineer’s dream of what a fighter
plane should be, and in effect that
is just about what the Lightning
igz. Part of the secret of itz per-
formance is in its complete
streamlining. In the air the big
plane has less drag than would be
set up by an ordinary 27-inch
square card table,

In the past, fighter planes had
short range because not much
weight could be spared for extra
fuel. The P-38 overcomes this
handicap by carrying reserve fuel.
With this, the plane can be ferried
under its own power to any part
of the world. As a bomber, the

Few lap pilots live to remember this view
of the “stinger” in the tail of @ Fortress

POPULAR MECHANICS



plane is able to lift thou-
sands of pounds. P-38's
have returned to their
bases on one engine, with
holes in the wings, booms
and tail group. The pi-
Iot's cockpit and wvital
parts of the engine na-
celles are protected by heavy armor plat-
ing. It was built to take punishment, but
principally to give punishment. Four big
machine guns and cannon project from the
nose. The fire power is so effective that
during a “preview” engagement in the
Aleutians, a flight of P-38s shot down five
Jap ZFeros and one Jap
flving boat during a sin-
gle dive. In Europe, Ger-
man pilots stayed away
from the P-38s until they
could install heavier guns
or figure out maneuvers
that would give them a
more nearly equal chance
in combat,

Our big bombers are
now in the real battle-
wagon class. Flying For-
tresses and Liberators
have been bombing Eu-
rope night and day, their

gunners knocking down

111:;: 'h:rd upp-iu;' IEI.IH turret of
a oto Br "I%JEII:HE
Douglas Atreraft Co. photo

MAY, 1943

Beautiful and peaceful as it looks, the
Boeing B-17 bristles with over a dozen
maochine guns. Motice tronsporent nose

20 German fghters for every
bomber lost. Nazi pilots used to
like to come in close for the kill
but now they hang on half a mile
away and try to duck in for hur-
ried attacks,

The invulnerability of the bombers to
fighter attack lies in their fire power. As
many as a dozen machine guns are mount=
ed on a Flying Fortress. All the guns are
maneuverable, some by hand and some by
hydraulic controls, The machine gun nests




A Douglas engineer tests the cortrols of o “Lancaster's” belly guns, his
left hand on trigger. He is leaning post periscope-i3ed for sighting guns

of bombers are marvels of complex ma-
chinery fitted into small spaces. The tail
gunner of a British Lancaster bomber, for
instance, slides into his position feet first,
then sits up and closes the sliding doors
behind him, His seat turns in unison with
the machine guns that he points by turning
handles that also carry the gun triggers.
The “belly” gunner on this same plane sits
inside the ship and fires his guns by re-
mote eontrol, aiming through an upside-
down periscope. To avoid delays in re=
loading, many yards of belted ammunition
feed into each gun, and this ammunition
lies on long slides like miniature railway
trackage inside the fuselage.

Battle planes of all types are still in a
state of flux. Boeing has announced that
even after seven years of manufacture,
more people are working on the design of
its Flying Fortresses than ever before. No
more than five Flying Fortresses in a row
have been built to identical plans. One
slight change may be merely to alter a con-
trol so that the man using it won't skin his
knuckles. Another may radically increase
the bomber’s fire power. Recent improve-
ments include a longer Plexiglas nose for
the bombardier compartment, wide-blade
propellers for a better bite at high alti-
tudes, a hydraulic system independent of
the four power plants, dust filters for des-

A 30-caliber cartridge is shown against rear of M-
inch armor plate pierced by high-velocity bullets

12

s ert operations, and special
., cold-weather fixtures for

the Aleutians. Super-
charger improvements
gave the B-17 its present
high ceiling, which in turn
led to redesigning the rud-
der and fin to their present
large sizes to provide
bombing and gunnery sta-
bility at altitudes even
above 35,000 feet. Heavier
guns are anticipated.

Recoil of heavy guns is
a present problem, as is
the weight of the large
shells, One proposed so-
lution to recoil is a low-
velocity bullet that uses
the rocket principle, a
shell that inereases its
speed and flies straight
after it leaves the gun.
More probable is better
use of the high velocity principle.

Ralph Waldo Miller, nationa
gumsmith, has designed special loads
have muzzle velocities of around 5,000 feet
per second. Miller's new MVF .30-caliber
bullet, an armor-piercing and explosive
projectile, can burst through the heaviesf
tank or destroyer hull. Bullets of this type
might be superior to anything now used
in the air.

“Flying tanks” are being talked about
for the future, heavily armored craft that
would act as protective escorts for convoys

COWTL

of transports or bombers of many times the >

weight-carrying capacity that we know to-
day. Reports have been published of 10-
ton bomb loads or better for 1943, so the
day of the aerial dreadnaughts that would
accompany bombers may not be so far in
the future as one might suppose.
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“Flymg Hoop” Explodes Mines by Mag7_§

When magnetic mines
threatened the sea lanes
around England late in
1939, the menace was
met by equipping British
bombers with a hoop de=
vice, holding a magnetic
coil to which current is
supplied by a Ford V-8
engine inside the hull
The magnetic field cre-
ated within the ring is
sufficient to explode the
Nazi mines, which Hitler
considered a prime “se-
cret weapon.” Existence
of the ring-equipped
bombers, long a secret,
was revealed in the Brit-
ish Air Ministry's book,
“Coastal Command.”

When Hitler sprang mog-
netic mines as a secret
weapon, Britain coun-
tered with a secret of her
own, a plane that ex-
pleded them from the air

Air Gun Fires Bird Carcasses to Test Plane wgindshi d

Aireraft windshields that will proteet
pilots against collisions with birds in flight
and against accumulations of ice are being
developed through tests in which actual
birds—turkeys and hens weighing up to 15
pounds, freshly killed by electrocution—
were fired at experimental panels. Many

MAY, 1943

airplane injuries have rds té/d/t

planes, flving as high as 8,000 feet, crashed
into flying ducks, geese, eagles, seagulls
and other birds, especially in the migra-
tory seasons. Westinghouse Electric and
Manufacturing Company developed a

~“Fannon

T 20 Teet long which fires the bird

carcasses by compressed
air at speeds in excess of
400 miles an hour. After
the tests, the Civil Aero-
nautics Administration
termed “promising” one
windshield which in-
cludes a front pane of 13-
inch tempered glass, sep-
arated from an impact-
resistant panel by an air
space through which hot
air can be circulated.

High velacity of big air gun
is shown by way it shattered
a plans windshield in tests

13
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J SIDE v side, giants and

DlGGING midgets of the mining

\ industry are producing

. WAR TREASURE i

America is forging its
weapons.

Out in the shimmering
heat of Nevada lies mam-
moth Basic Magnesium, a
brand new $100,000,000
plant that iz producing
untold thousands of tons
of featherweight magne-
sium every month.

Pecking away at a Cal-
ifornia hillside, “Pop”
Williams is mining tung-
sten, a handful at a time,
“Pop’s"” mine is one of
the midgets, yet the con-
centrated ore that he
sacks and hauls down the
mountain in his car every
week is badly needed, too.

In Arizona the giant of
all copper operations has
sliced the whole top from
a mountain near Morenci.
After that was done, at a

Davids, as well as Goliaths omong miners, are probing for metals of war.
Above, small-scale operotor’s equipment; below, big-scale dredging werk

Y
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cost of 835000000, low
grade ore that contains
only a pound of copper in
every 200 pounds of mate-
rial was found. That, how-
ever, is what the engineers
were after and now they
are working the stuff on
such a vast scale that more
than 100,000 tons of the red
metal are being added to
our supplies each year.

In northern California,
the old post office of an
abandoned ghost town is
serving as the headquar-
ters of a woman miner
who, with a crew of help-
ers, is getting out rich

chrome ore for which the
mills are waiting.

The wvast operations in
the Lake Superior iron
mines are enabling finished
steel to be produced at the
rate of eight and a quarter
million tons per month.
Fear that our iron reserves
might be used up by the
strain have been lessened
by the recent discovery,
across the border in Can-
ada, of upwards of half a
billion tons of high grade
iron ore under a lake, The
lake is to be drained and

{anlfnun:l _l‘o- page 1?3}
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In war much marginal are
may be mined at a profit,
Classifier above is at a
small tungsten mine, and
separates ore from waste

Left: Stacked like finless
aerial bombs, these iron
flosks cach coniain 76
pounds of mercury, vital
to mechanized warfare

Techniques used in saarch
for gold now are applied
to ming mq?nls Mareg uwse=
ful to war. ""Dry wosher"
below sifts out tungsten
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Helicopter Joins Army as Courier,_%(mbulanc'e
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Adopted by_the Army Air Forces after
nearly a year of experiments, the Sikorsky
helicopter has been placed in production
and will be tried out in the field as a courier
and rescue craft. The army model is the
first two-seat helicopter built, accommo-
dating pilot and passenger or crew member
side by side. Its ability to land in an area
no larger than that described by its big
main rotor, and to take off vertically with-
out a runway, makes it ideal as a liaison
and message carrier at the front. Any
clearing about 40 feet in diameter will ac-
commodate the ship. With low-pressure
floats it could operate from land, water,
snow, marsh or thin ice. If landing is im-
possible, a telephone line dropped from the
Yelicopter to a headquarters post on a
mountain top or in a dense forest would
permit personal delivery of messages.
Equipped as an aerial ambulance it could

16

Top view of first two-seat helicopter
shows vertical tail roter. Left, the army
craft hovers as a parcel is honded up

bring injured men out of a jungle
or inaccessible area—and there
have been recent instances where
vietims of bomber crashes could
have been rescued by helicopter
in hours rather than the davs re-
guired to reach them by pack
train. The army peints out, too,
the possibilities opened up by the
ability of the helicopter to alight
on a ship's deck.. The Army-
Sikorsky helicopter is a simplified
and improved model of the single-
place craft which Igor Sikorsky
first demonstrated in 1940. Like
its prototype, it can rise or de-
scend wvertically, hover, move forward,
backward or sidewise, or spin like a top,
and in case of motor failure can windmill
down safely. Its main three-bladed rotor
of 36 feet diameter operates above the
fuselage; a Tle-foot rotor in a wvertical
plane at one side of the tail is for steering
and torque compensation. A seven-cylin-
der radial engine drives both rotors by
gear and shaft transmission. The helicop-
ter weighs 2,400 pounds gross, and is about
38 feet long by 12 feet high. In one of its

the helicopter hovered
d a crew member
leted an errand on the
the ladder again to
. In another demon-

to the ground whi
motionless above,
climbed down, com

it “parked upstairs.”
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Old Man River, going modern, presents his first sireamliner, a Diesel-powered towboot to transpert oil

Far ery from Mark Twain's era of glit-
tering, wood-burning floating palaces are
the rugged Mississippi River boats of this
generation, newest of which is the Sohioan,

- » - —-——u—i
first sireamlined towboat in active service

on the inland waterways. Powered by

three 800-horsepower Diesel engines, she
goes into service to transport petroleum
products from the oil fielde of the lower
Mississippi valley to pipelines on the upper
stretches, for refineries in the northern
and eastern states.

Seven-Man “Fortress” Life Raft Carries Sail, Radio Sender

More space and more stability are ac-
complished in a life raft for Flying Fortress
crews downed at sea, which features a
square-rigged sail, wooden oars, a fishing
kit, repair and signal kits, first-aid equip=
ment, concentrated rations for 30 days and,
-in some boats, a radio sending set—all in
waterproof containers secured to the floor

of the boat so they will not be lost if it
" overturns. Two 10-foot lengths of rope on

opposite sides of the boat are to heip ':152
it if it inflates wrong side up, or overturns.
A buikhead forms a false bottom, so that
the boat will remain inflated though
pierced by a shark or other ohject from
below, The top is orange-yellow, to at-
tract rescuers, the bhottom blue to avoid
attracting sharks. Those boats with radios
carry a box-kite antenna, and the kite it-
self would be useful in attracting attention
of reseuers. Carrying
seven, the boat is 12 feet
long, 5 feet 8 inches wide,
and, complete with
equipment, weighs only
0 pounds. It was de-
signed by the Equipment
Laboratory of the Army
Air Forces Materiel Cen-
ter at Wright Field, and

Rubber Company. )
Box kite in Flying Fortress
life raft corries aloft the

antenna for a radio transmit=
ter to send distress messages

s
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By Roderick M. Grant

OU TAKE a tree, chop into easily

digested pieces, steam to a pulp in
pressure cookers, add 99 parts water to
one part fiber, drain and let dry, and
slice to desired size.

What's cooking? One of the most vi-
tal things in your life—paper: the stuff
of birth certificates and diapers, history
books and tax bills, timing gears, war
maps and confetti.

Without paper, the war would end.
In fact, an authority in the industry
said recently that if all the world’s pulp

and paper mills ceased work tomorrow, .

the war would end in less than 60 days.
‘For there is usually just a 60-day sup-
ply of paper in the warehouses of the
world. After that, no more paper for
army orders and navigators’ charts, for
requisitions and records, for food car-
tons and shell wrappings, no more pulp
“for gunpowder, no.fore folding money

18

The town crier of today is your po-

per boy. But poper is also the stuff
of battleships—for it takes 37 tons

of blueprints just to plan one ship

or checks or War Bonds, no *

more blueprints. And there
are 37 tons of blueprints in
the making of every 35,000-
ton battleship.

Oh, vou could get along
without it. There are still
some savages who do. You
could write home to mother
on animal skins or cloth, and
vou could give up newspa-
pers and magazines. Some
of the boys on Bataan had
to, and other boys floating
on rubber rafts; and they
missed books and magazines
almost as much as they
missed home cooking. Men-
tal starvation sets in early
on a paperless diet. In the

POPULAR MECHANICS

I



days of parchment and of handmade paper,
they chained the Bible to the pulpit to pre-
wvent its theft. It became the world's best
seller only with the advent of machine-
made paper. Indeed, paper is a measuring
stick of eduecation, and so of civilization;
and by that standard America leads the
nations. For each year the average Amer-
ican uses over 250 pounds of paper—more
than twice as much as a Briton, three times
as much as a German, 12 times as much
as a Japanese,

Most versatile of substitutes, there is no

MAY, 1943

logs down swollen sireams, fighting
dangerous joms. This spectacular part
of poper moking haos not changed

Phetlo by courtesy of the Brown Company

substitute for paper. In the last war it got
its big start in the disposable tissue and
towel business. In the strange and unac-
customed disguises it is called upon to
assume in this war, its own mother would
not recognize it. Your last Sunday's “fun-
nies” are chewed up and digested and

molded by superheated air pressure into -

clock cases and flashlights and wvacuum
jugs. The molding takes just 26 seconds,

The same machines that rolled out tin cans
by the million a year ago now turn out
fiber containers from sheets of paperboard.

19



maker makes a paper lip-
stick. One inventor is trying
out an auto tire of paper five
inches thick, weighing 160
pounds. A Chicago company
twists paper into acidproof
gaskets as a substitute for
rubber gaskets to seal grease
drums and paint buckets. A
paper factory in Sandusky
offers a paper jacket for hot
water tanks, with patented
air-cell insulation.

The list is endless. The
need is astronomical, but not
too great so far as raw ma-
terials are concerned, A
vear ago there was a paper
scare. Less than eight vears
ago we were importing more
than 50 percent of our pulp-
wood requirements from
Finland, Sweden and Can-
ada. The war cut off Scan-
dinavian sources. Canada is
called upon to supply wood
to Great Britain, And along
comes war to the United

: i States and a skyrocketing of
= demand for paperboard for
icarta plastic, mode of resin-treated poper, : Shipping. Britain, of course,
flies like powdered snow from milling machine has been saving chewing
gum wrappers and old bus
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Even paint is packaged in these spe- !

cially Ii|er|‘1_~ﬂI:l1nh'-Li fiber cans with tickets from the start, and
parchment-paper linings. Easy- people assumed that the
opening cardboard covers have been S Shﬂrta.ge g1 paper
developed to replace bottle- and jar- would soon hit here. Word
sealing caps. Metal toys vanish from got around that there would

Santa Claus' shelves and
~paper drums and three-
dimensional paper play-
things parade in their
place —and a prewar
manufacturer of alumi-
" um utensils becomes the
sales agent for kits of cut-
out paper toys. A lipstick
manufacturer enlists in
the more warlike enter-
prise of shaping bullets
and shells with the same
achinery, and lest the
lipstick disappear from
our civilization, a paper
Bearings mode of this plastic,

Micarta, outwear 20 to 40 times
metal bearings previously used

20 POPULAR MECHANICS



Fhoto by Margaret Bourke-Wiite, coyrtess :-I:I'..:'.:' Magazine

. : N = anl-.r finished paper is wound on giont o
be a 30 percent shortage of paper; ieelis donar ko e slin- o tha davivad

Christmas boxes were carefully widths, Below is a cleverly contrived
put away and shoppers started werld “globe” made of two paper disks
carrying their purchases home
without wrappinga. ‘The gevern-
ment requirements for cartons to
ship canned tomatoes to Australia
and machine guns to Egypt.and
spare tank parts to Murmansk
and cigareties to Africa and Ire-
land and the Solomons swelled
the demand to vast proportions.
With pulpweod imports nearing
the wvanishing point the require-
ments seemed impossible to meet.
What was overlooked in the ex-
citement of the first months of war
was that civilian manufactures
would go down the escalator as
war goods went up. There are no
more radios and electrie stoves
and automobile parts to wrap up
for the folks at home. Manufac-
turing capacity is quite equal to
the job set for it by war indus-
tries, army and navy. However,
the government has restricted
production. Last year about 16,-
500,000 tons of paperboard and
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paper were produced in
the United States. This
yvear's production is esti-
mated from 13,500,000 to
15,000,000 tons. Not be-
cause the forests are thin-
ning out. Forest reserves
are more than adeguate;
the purpose was to divert
power, labor and transpor-
tation to other war indus-
tries. The paper industry
fears the limitation of out-
put will result in a shortage
of certain paper products
as war demands increase.

While panicky collection
of waste paper in anticipa-
tion of a shortage has end-
ed, there is still need for
scrap—although not so
acutely as in England,
which depends on’imports.
A great deal of our paper-
board is 85 percent old pa-
per repulped and only 15
percent new material
There never was much
fear of a shortage of the
finer grades of paper made
from new pulp or rags. The
finest writing papers, bank
notes, engraving papers
and the like are made of
rags. Incidentally, the Bu-
reau of Engraving and
of paper into revenue
stamps last year; 1,593 tons
into currency, 1,282 tons
into postage stamps, 541
tons became War Savings
Bonds, and 87 tons went
into other government
bonds and notes. It takes a
lot of paper to run the
Treasury,

Eighty-five percent of
all paper tonnage is based
on wood pulp. And this
means almost exclusively
coniferous wood pulp.
Furthermore, it was only
relatively recently that
southern pines began to be
processed into paper. Now
a new method promises to

" make our tremendous

22
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ere is where poper gets its start in the weorld. A "hlgh-t'limlh ol
and saw dangling from his belt, starts aloft to top a giant tree. Be-

low, poper cut-out toys are replacing metal playthings in the stores
Photo from Qontainer Corp. of America




stands of deciduous timber available for
low=cost papermaking,

Two natural elements, wood and wa-
ter, are reguired in great quantities for
paper. To these are added labor, heat
and power.

Wood is reduced to pulp by one of
two principal processes: mechanical or
chemical. The new process, just in its
infancy, is “semi-chemical,” midway
between the two conventional methods
—one of which, the chemical method,
dissolves away a large percentage of the
wood while the mechanical grinding
process utilizes more of the wood but
shortens the fibers. In the semi-chemi-
cal method the wood undergoes a pre-
liminary chemical softening, then is
ground up to pulp without injuring the
long fibers. This method changes 75
percent of the wood, by weight, into pa-
per, and makes it possible to process
common deciduous trees such as coi-
tonwood, willow, poplar, elm, and oth-
ers plentiful in the neighborhood of
mills whose original evergreen stands

A Hellywood dressmokér foshioned these dresses

of crepe poper. They cost obout 28 cents each,

Below, paper swings inta the held of & ship

-_EH_“H'I!&H"E. Bourke-White ro-r__‘I_nuﬁu_umul_P_nmr Co.
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By Margaret Bourke-White for Internationn] Paper Co.

Paper is carried on Felts through suction and compression rolls in mill

have long since been victims of the ax.

But let's start up in the timber country.
All through the fall and the bleak, subzero
Canadian winter, the tough woodsmen are
hewing hundreds of thousands of cords of
spruce and balsam, the big brothers of

forest land are harvested
and reforested on a per-
manent crop plan by In-
ternational Paper Com-
pany—one of the giants
of the industry—and
many other firms, trac-
tors haul snow trains
laden with cordwood and
pile river banks with logs
to be driven downstream
with the spring thaws,
Since logging is done
chiefly in fall and winter
to take advantage of
spring floods, a full year's
supply must be piled
mountain-high at the mill
when the spring drive
ends. Here the logs are
sawed into four-foot
lengths and tumbled in
rotating steel drums to strip off the bark,
while powerful sprays wash them clean.
Then begins the reduction of wood to
pulp. In the chemical process, whirling
blades cut the log -into «chips which are
screened for size and carried on endless

yvour Christmas tree. Out in our own
northwest, the big tree country, high-
climbers walk up the sides of giants to top
them before the axes attack at the base.
Powerful Caterpillar tractors wait to snake
the logs out to the mill, while up in white-
clad Canada, where millions of acres of

belts to storage bins over the digester. =
Here the chips are cooked under pressure 3 -
with chemical “digestive juices" untﬂ-,é

“done,” then blown into the cyclone and on®~
through a dozen separating, washing,
blending, refining processes. In one step

the blend reaches a consistency of one part %

=

?ilﬂ, a paper insulating jocket for hot water tank. Right, water drains through screen as pulp becemes paper

By Margarel Basirke-White, Courtesy §0xlord Papar Co,
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pulp to 400 parts water, in
the next it is thickened
to one part fiber in 12
parts of water. The vol-
ume of water consumed
in paper making is al-
most incredible. One |
company alone, the West |

book paper, uses more
than 150,000,000 gallons
of water daily—sufficient
for a city of 1,500,000 pop-
ulation.

It is the long-fibered
pulp produced by the
chemical process that
gives newsprint its
strength, In the mechan-
ical process, the logs are
reduced to pulp by large

electrically driven stone m

grinders under continu-  intemational PaperCo. 47 & 5 & (4 5 P R
ous water spray because A big spool of poper rells from the mill inte a
of the tremendous heat  freight car, perhops on its way te your favorite
senerated. The resulting magezine. Below, from the fire fower @ hese plays
a jet of water over @ mountain of logs at paper mill

pulp has relatively short
fiber, giving body to the
paper, smooth surface for
printing, and ink-absorb-
ing gqualities. Various
qualities are produced by
blending different fibers
and fillers, sizing, color-
ing, and final calendering
which imparts the de-
sired finish—dull, smooth
or glossy.

Pulp finally bhecomes
paper at nearly 14 miles
an hour on the Fourdri-
nier machine. Now more
Than 99 percent water and
the rest fiber, the bhlend
flows out on an endless
belt of fine wire screen
traveling at 1,200 feet per
minute, As it speeds
along the water is rapidly
drained off, while a side-
wise shaking tends to
cross the fibers to form
paper. As the sheet leaves
the Fourdrinier sereen it
is strong enough to travel

(Continuved to page 145)
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In 725 Mile-an-Hour Dive
—— 2 iaufr:g fm -_J}rr:n sec. |

2 THU NE}_E_EE-E!II:T PLAN E_

45-CAl. SERVICE-REVOLVER BLULLET

1,063 FT. PER SEC,

750 FT. PER SEC.

E_. r‘
0 ﬁ__ 542 FT. PER SEC.

FASTEST THING OM WHEELS

Army's Thunderbolt almost kept up with the sound of its own motar

By traveling faster than a bullet, or virtually at the speed
of sound, two Army fliers have broken all known speed rec=-
ords for human beings. In diving Hepublic P-47 Thunder-
bolts, their instruments registered 725 miles per hour, more
than 12 miles a minute—one mile in five seconds. At this
speed one would have heard and seen the planes at almost
the same instant as they hurtled toward the earth. They
were traveling at twice the speed of a cannonball and more
than 200 miles an hour faster than the bullet of a 45 service
revolver which has a muzzle velocity of 750 feet a second,
or about 511 miles an hour. The pilots’ diving speed was
almost twice as fast as the record for racing cars—369.7 miles
per hour. At a speed of 725 miles an hour they were moving
at the approximate speed of the outside of a tire on the racing
car that made the record run. The pilots retained mental
clarity during the dives and reported that their bodies were
pushed back against the rear armor plate and that they had
the sensation their planes were going to pull away from

26

them. Both dives were
made unintentionally.
The fliers had taken the
powerful fighter planes
aloft for horizontal speed
runs at 35,000, 30,000 and
25,000 feet. While diving
from the highest to the
second level their con-
trol sticks froze and the
air speed indicators
leaped. The pilots had to
resort to the eranks
which control the eleva=
tor trim tabs to bring the
Thunderbolts out of the
dives. One of the men
reported that when his
ship leveled off at the
end of the dive it shud-
dered “as though it had
been hit by a truck.”

Golf Ball Centers
Replace Cork
In Baseball
3; of

When fu u
rubber thread to manu-
facture golf balls was
banned, that industry
had on hand 720,000
“pills,” rubber golf ball
centers, representing 11
tons of rubber that could
apparently be used only
for serap. But simulta-
neously use of cork to
manufacture cores of
baseballs was also
banned. A manufactur-
er experimented by us-
ing a golf-ball “pill”
overlaid with scrap rub-
ber to build it up to reg-
ulation size for a base-
ball core, and, with
authorization from the
War Production Board,
the pills that were orig-
inally intended to go in-
to golf balls can now be
used to make the centers
for 720,000 baseballs, re-
quiring only nine tons of
scrap rubber in addition

to the 11 tons of s.
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Cutter Rips Rwer Ice W1th a Detachab Plow
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Patterned after ice
breakers used in Holland,
the Coast Guard's new
cutter, the Fern, has a de-
tachable 85-1on plow that
i fastened snugly to the
bow with heavy chains.
The cutter was put into
service to keep open the
channel of the Illinois
River, normally locked
by ice from about Jan. 1
to early March, and in-
sure the movement of
naval craft built on in-
land ways and war com-
merce to the Mississippi
River. Equipped with
350-horsepower Diesel
engines, the Fern plows
through 12 inches of river
ice at six miles an hour,
The engines are operated
by remote control from
the retractable-type pilot
house, The Fern, de-
signed by Naval Architect
AL M. Deering, is 114 feet
by 30 feet and has a draft

of five feet six inches. New Coast Guard ice hrlﬂl:llr cuts channel in frozen lllinois river

‘Octopus’ Cuts *V’ in Fortress With Hydraulic Tentacles

Iis real name is “circumferential hydro- chine used to notch V-shaped hole: ]n‘téﬂ
punch,” but Boeing Air m 'lfTe_L'CI!I kers have ribs of Flying Fortresses, because its tubu-
given the pickname gf “octopps” to a ma- lar arms rear up like the tentacles of a
marine monster. The
punch handles 19 dies on
a 190-degree radius,
mounted to adjust to the
dimizshing radii of the
circumferential ribs in
the after portion of the
bomber’s fuselage. Iis
cutoff die cuts with both
an upward and down-
ward stroke, while the
hydraulic pressure exerts
only a downward stroke.
It does its work 45 times
as fast as the machine it
replaced.

Workman at left appears 1o be
enmeshed in arms of the giant
punch nicknamed the “octopus’
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‘By Wayne Whittaker
e
ICERS at Fort Belvoir,
Va., where thousands of
husky Army engineers are
trained for demclition work,
like to tell their men the story
of “The Young Engineer Who
Was Decorated for Bravery.”
His job was to blow up a
bridge at the last minute in
the face of advancing enemy
tanks, When he pulled the
switch of the electric explod-
er nothing happened. He
rushed to the bridge under a
rain of fire, eorrected a faulty
adjustment he had made to a
charge of TNT, returned to
his position and blew up the
bridge. The young engineer
won a citation for bravery
and became a hero,

28
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A chunk of Virginia earth leops toword the shy as
o member of demolition sgquad (left) threws the
switch of an electric exploder in field at Fort Belveir

Below, working in waoter nearly wp to his hips, o
trooper of airborne commond in Morth Careling is
placing o dynamite chorge to blow up old bridge
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Demolition instructors at Belvoir
tell their men that the brave engineer
also should have received a good
bawling out from his commanding
officer. They explain that if the
charge had been properly placed, the
engineer would never have had to
risk his life going back to the bridge.

The rule at the Engineer Re-
placement Training Center is that
engineers can't make mistakes—at
least not more than one. Painstaking
care and efficiency are the watch-
words from the first minute of the
first lesson. Any demolition man will
tell you that handling TNT and dy-
namite is perfectly safe. All you
need to know is how.

The familiarity with which the en-
gineers handle blocks of nitro starch,
dynamite, big bangalore torpedoes,
grenades, mines and assorted “booby
traps” is not born of bravado or lack
of respect for these deadly tools
Their sure touch comes from expert
training and “good listening.”

“Our boys are good listeners,” says
a training supervisor as he fingers a
stick of nitro starch that packs the
wallop of a young earthquake. “When
you're handling this stuff you want
to hear right the first time.”

The record testifies that most of
them do “hear right” the first time,

While engineer (obove) waits chance to use dyno-
mite he is holding, riflaman covers him from any
sniper attack. Below, a flame thrower in action

U. 8. Bignal Corps photos




Engineer with flame thrower uted to roast the enemy out of a pillbox

for of the thousands of men who have been
given training in demolitions at the fort
since Pear] Harbor there have been no in-
juries more serious than a slight burn or
scratch. The engineers consider their
daily chores no more dangerous than cross-
ing a busy street or highway.

“A demolition man wouldn't mistake a
time fuse for a prima-cord any more than
a civilian would mistake a parked car for

one moving 70 miles an
hour,” zaid an officer.

The time fuse and
prima-cord look much
alike to the uninitiated
except that the former
contains dark powder and
the latter white, The time
fuse, however, burns at
the rate of about a half
foot a minute, while the
prima-cord “explodes” at
20,000 feet or nearly four
miles a second.

The newly recruited
Pioneer —socalled be-
cause he breaks trail for
the infantry—has a class-
room that consists of mile
after mile of pine woods
and hills and valleys, of
creeks with red elay
banks, of cleared fields
that were once parts of
farms in Fairfax county.

“They had to enlarge the fort and put
us off by ourselves because we were grad-
ually blowing the place apart,” said a ser-
geant, “We had to give up blasting trees
because at the rate we're training men
there wouldn’t be any left before long."”

Despite the vast tract over which the
demolition crews rove, repair squads are
kept on the jump filling in ditches, shallow
holes and deep antitank craters.

This is how rood checkerboarded with deadly lond mines would lack if they were exposed to view of foe

e
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If one could view the demaolition
grounds from a low-flying plane,
the region probably would come
closer to resembling a battlefield
during combat than any place in
the Western Hemisphere. IHere
thousands of men, working in
platoons under close supervision,
are blasting away at “enemy"” po-
sitions. Clouds of red dust leap
skyward. For the first time, the
men get the feel of battle while
echoes of the fray resound in the
halls of Mount Vernon a few miles
away.

The demolition course is divid-
ed into seven lessons, The first in-
troduces the men to the wvarious
types of explosives, fuses, caps and
prima-cord., The platoon com-
mander outlines the general de-
molition methods — fire, water,
mechanieal means, artillery fire,
bombing and explosives. He dem-
onstrates the firing of a cap with
time fuse and the detona-
tion of prima-cord with

cap and fuse. The men
are shown how to fire an
electric primer. They
learn how to fasten, or
“erimp,” a cap to a time
fuse in rain or shine.
They are taught how to
make connections with

Sapper (right) pushes magnetic
detector over mine field. Be-
low, placing a charge of TNT
under bridge ot Fort Benning

MAY, 1943 V,f n A

T Engineer ereeps forward to
hurl an explosive-filled bottle

prima-cord that won't
fail them in combat. They
get acquainted with ev-
ery tool in the demaolition
chest from the handy
crimper to the electric
exploder.

In the second lesson the
men get their first taste
of firing, In the third they
work at “cutting” rein-
forced concrete beams
and also practice earth
(buried charges) and un-
derwater shots. The
fourth lesson is centered
about two bridges over
Accontink Creek, one
concrete and the other
steel. These bridges have
been “blown up” thou-
sands of times, Dummy
blocks of TNT are placed
in carefully caleulated
positions and in exact
amounts. Lesson No. 4
also covers the demoli-
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tion of railroad rails, frogs and switches.

In the fifth lesson the engineers are as-
signed the job of routing the “enemy” from
a heavily wooded section protected with
mine fields and barbed wire obstacles. The
men charge down a hill under the imag-
inary protection of their field artillery and
facing the “machine gun fire” of the foe.

Under the direction of the company eom-
mander, who shouts orders through a loud
speaker, the engineers rush forward car-
rying bangalore torpedoes and smoke bot-
tles to clear a path for and to hide the in-
fantry at their heels. Anyone who thought
the demolition crew worked only with the
rear guard in defensive action is due for
a surprise. The bangalore torpedoes, re-
sembling five-foot sections of steel pipe
and loaded with high explosive, are pushed
into the treacherous barbed wire barrier.
The torpedoes, which may be connected to
any required length, are fired after the
men take cover. When the bangalores ex-
plode the nearby mines and booby traps—
those unpredictable devices that catch the
unwary soldier in a thousand different
ways—are detonated. The infantry plunges
through the gap and the “enemy” is quick-
ly routed from its woodland position.

A second part of the lesson is devoted to
blowing antitank eraters,

"You can't stop "em for good with era-
ters,” the officer tells his men, “but you

Closeup of antitank mine which is loaded with TNT
and buried near surfoce. It explodes on pressure
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Testing antitank crater—steep vertical foce holds the tank in trop

can sure slow them up at
a time when a few min-
utes may mean saving
thousands of men and
valuable supplies.”

A successful antitanlk
crater is a triangular pit
with a steep forward face.
The nearer this face is
perpendicular the better
the crater, for then a tank
attempting to crawl out
cannot get a “bite” on
that forward rim to eat
its way out.

In Lesson No. 6 the men
study the fine points of
demolishing wood and
steel. Cutting steel with
explosive requires ex-
treme eaution, for bits of
the metal scatter for half
a mile. Elaborate pits of reinforced con-
erete and heavy wood beams are used for
the steel charges. Fiber mats that weigh
1,500 pounds are an added protection over
some of the pits.

The officers also learn how to use a flame
thrower in assaulting a pill box.

The final lesson is devoted to booby traps
and here the stress is on ingenuity. The
deadly effectiveness of boobies iz laid to
the fact that there is no formula with which
to combat them and no two need be ex-
actly alike.

There are three general types of booby
traps, which all have mechanical releases,

(Continued to poge 167)
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It's pretty much like
landing half an auplane
when Goodyveay 4
Rubber Company tests a
tite for a 30,000-pound
bomber. Anyway the ef-
fect on the tire is the same
as it lunges against a
spinning 15-ton flywheel,
under 15,000 pounds pres-
sure, and a brake is ap-
plied from the control
panel until it stops the
huge wheel. The tests de-
termine the time required
to slow up the flywheel
after applying the brake,
the tire's potential tread
wear, resistance to con-

tinued flexing, hﬁEat de- Applying brake frem contrel panel to stop spinning flywheel which re-
VEIQPEd and other factors. veals whether tire is sturdy enough to support big 30,000-pound bomber

Factory Built From Roof Down With Mobile Wood Form
an]m-ﬂff;ebe?

plants iz speeded with

_ traveling wooden forms

- o into which both roof and

| s supporting columns are U

poured at the same time. :

The Wricht Aeronautical v

_ Corporation recently
€ completed a vast aircraft _

engine plant in a few

months by using these

mobile platforms sup-

ported by wooden tres-

tles on rollers. Concrete
is poured on top of the
platform to form a section

of the roof and flows over
into forms which shape
the columns. After a few

: : i : days of drying the plat- \
Forms permit pouring concrete for roof ond columns ot the same time form is rolled forward.

Black-Lint Cotton Grown in Russia Eliminates the Need for Dyejng

Black cotton has been grown in Russia, American colored cottons, chzef?ly with
a new color variation, although eotton with  green and brown tints, are not grown on a
other colored lints ranging from reddish to  large scale. They are used chiefly in re-
green have been known for some time, An  gional handicraft industries,
advantage of the naturally colored lint is,
that it eliminates the dyeing process. Th  Frogs move their lower eyelids upward
natural black is expected to be a fastgr to blink, while human beings wink with
color than the black ﬂI dved cottoys. the upper eyelid.
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Rare Metal Alloyed With Iron
Prﬂves Tougher Than Steel

Supporting the weight of three girls though under flame of torch,
rod of iron-columbium alloy proves strength at high tamperatures

minerals, and has been used in jewelry and
formerly in lamp filaments,

Eye Has Three *"'Detector Tubes”

To Distinguish Color (_ZL

Much as a radio receiver Hi ks LE: ves
within the range to which the set is tuned,
the human eye distinguishes colors thr-_‘-ugh
three sets of “color detector tubes,” or
groups of cells in the retina. Kach set re-
acts to light rays of certain wavelengths,

though the eye perceives only three basic
colors, according to the Better Vision In-

34

By adding three parts of the little-used element, “hm‘p !t)l?n v,
columbium, to 97 parts of iron, General Electric [ {t{ i . -
metallurgists have developed an alloy Tougher than e
steel. It has withstood tests at 1,100 degrees Fahr-
enheit, a temperature at which ordinary steel would
break. Used in place of expensive special steels, A
the new alloy may make possible higher operating |
temperatures for steam turbines. It is not a steel

because it contains no earbon. Though known for

142 years, columbium occurs only in relatively rare

. b30- 5
P

. e,
stitute. One set responds to green,
ano to red, a third to violet.
White light, a mixture of rays
wherein the colors balance each
other, stimulates the three kinds
of color cells nearly equally. The
concept of yellow results from a
mixed stimulation of the green and
red “tubes.” The hundreds of oth-
er color tones that are conceived
result from harmonizing and
blending of the stimulations the
three sets of cells receive. Color
blindness might be likened to de-
fective “tubes” in a radio: the col-
or receptor cells do not react prop-
erly to the light stimuli. More men
are color blind than are women.

“*Talking” Light for Guard

Protects War_Plant
Any prowler uaugl‘f?% ge béa.m
of a searchlight developed ex-
pressly for protecting war indus-
try from subversive activity may
be simultaneously addressed
through a loud speaker installed
above the light. Both speaker and
light turn together, and the whole
unit has an extension control by
which it may be operated from a
point below the elevated spot

alled.

-

Mounted above the searchlight is the speaker through
which guard can challenge anyone caught in the beam

POPULAR MECHANICS
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High on the rails and also high in the respect of railroad men is this detector car, one of a
fleet guarding lives of passengers by finding tiny rail defects invisible to the humaon eye

“} ORKING as smoothly as a squad of
Uncle Sam's G-men on the trail of a
Nazi zpy, a group of less than 100 railroad
specialists are criss-crossing the nation’s
steel highways from dawn to dark. They
are hunting down mysterious saboteurs of
transportation—hidden rail defects.

On these men rests a large part of the
burden of seeing that passengers, mail, ex-
press and freight get
through to their destina-
tion safely. This entails
preventing rail failure
from paper-thin interior
fissures no human eye
can detect.

Never before have
these vigilant experts
been so welcome to sea-
goned railroad mainte-
nance executives as they
roll into sight in their
bright vellow detector
cars. They're only the
size of ordinary coaches,
but are packed like suhb-

Marking the spot where outomat-
ic pen mode jog coused by break
in current possed through rail

MAY, 1943

marines with seientific gauges and gadgets,
motors and mechanisms,

The nation's overloaded rails are taking
an unprecedented pounding as the rail-
roads struggle with the task of moving men
and materials for war. The freight load
jumped 33 percent last year and it has
jumped again this year. The passenger
load figures leaped 80 percent last year and




This is part of detector cor's intricate electric wiring that leads
from the searching unit abeve the rails to the recording units

this wyear's totals will be much higher,
though they have already exceeded the
peak of the last war by 24 percent.

The rails hum ceaselessly 24 hours a day
under million-pound locomotives, tanks,
guns, gigantic castings, machinery and the
thousands of other things necessary io the
war effort with 7,000 fewer freight loco-
motives and 500,000 fewer freight cars
than they used at the 1929 peak. They ecar-
ry the load only because cars are packed
fo the safety limit and speeded to their des-
tinations, Weight and speed are two things
which punish rails,

Railroad men have increased their vigi-
lance to cope with the situation, but there
is one hazard they cannot foresee without
the help of the G-men of the rails and their
novel detector cars. This is the internal
transverse fissure which grows into the

rail head, or top section, like a
hidden cancer and if not discov-
ered is eapable of causing rails to
rupture,

Scientifically called “sub-mo-
lecular disintegration within the
steel,” the transverse fissure is at-
tributed to fatigue failure in the
railhead. It appears to grow grad-
ually, spreading outward from its
center across the rail head like an
invisible crack, its faces usually
acquiring a high polish due to the
hammering of the wheel load
above. Oecasionally, however, the
fissure grows rapidly. At any stage
in its growth, the internal trans-
verse fissure is dangerous, able to
cause a rail to rupture suddenly
and brealk like a brittle iron cast-
ing. In nearly every case there is
nothing which visual inspection can detect
uniil it is too late.

The late Dr. Elmer A. Sperry, who is
famous as the inventor of the gyro-com-
pass and the ship gyro-stabilizer, tackled
the problem of internal rail defects and
invented the detector ecar. A generator
aboard the ear introduced ecurrent into the
rails by means of sets of copper brushes.
Fach of these brush clusters carried a
searching unit consisting of a pair of elec-
trically opposed coils mounted midway be-
tween the current brushes and directly
above the railhead.

In a sound rail, current flow remained
unimpeded and the flux above the rail head
uniform. When a fissure was encountered,
current was forced to pass around the in-
ternal break and a change in the density
of the flux occurred. This variation in flux
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produced an electromotive force
at the terminals of a sensitive
“goarching unit,” and this force
was passed into amplifiers. The
output of the amplifiers was used
to operate automatic pens and a
paint gun beneath the ecar as soon
as a variation occurred. A bullet
of white paint was shot onto the
rail at the suspected point and the
pens, recording on slowly winding
tape, made jogs in otherwise
straight lines.

From these clues, the first
G-men of the rails did a good job,
but many fissures were missed
because the passage of wheels
over rails serves to magnetize

them and the record did not al- Rail G-man points to unit under car which automatically sefs
ways tell the truth. off paint gun to mork defective point revealed by “searcher”

Scientists of the Sperry Hail
Service in Hoboken, N. J., %ept at
the problem until they found that
by pre-energizing the rail in ad-
vance of the brushes with current
that could he econtrolled, the de-
tecting equipment was more ac-
curate. Another improvement,
made by staggering the ecoils,
caught lopsided fissures ‘which
were not growing from the center
of the rail head. Another device
discriminated between a rail burn
—caused by setting the brakes too
quickly and scuffing oft the top of
the rail head—and a hidden fis-
sure. Horizontal fissures were re-
vealed and the disclosure of ver- c e
tical split heads was added to the  Using hand unit (obove) to recheck findings registered by the

accomplishment of the yellow de-  recorder. Below, floor plan of the Sperry detector car where
tector d thei crew of four or five can work and live in comfort. It boasts
REE R REREE stationary berths, lounge and dining room—the chef included
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Building vp worn rails by oxy-acetylene welding helps carry increosed wor lood with safety
ond speed. Some defects are coused by continued pounding ot joints where roadbeds are weak

The result is that though less than a score
of theze vellow cars have crept slowly over
the rails of nearly 100 railroads recently,
they have prevented a large number of
wrecks. In 1942 alone, railways removed
from their tracks nearly 90,000 defective
rails located by Sperrv's fleet. American
railroads can boast they carry passengers
about 2,000,000,000 miles safely for each
one killed.

In fact, Sperry detector cars find an av-
erage of one hidden fissure in approxi-
mately every three miles
of track and the railroads
yvank out the weakened
rails. Maintenance men
can heave a sigh of relief
when the detector has
scrutinized the tracks of
their railroad.

Creeping along at a
steady six miles an hour,
the detector car is routed
along a railroad just like
a special train. It has a
regular train crew sup-
plied by the railroad. This
crew includes a hrake-
man with his flag and
torpedoes. When a stop
of any consequence is
made for examination of
Hera are examples of internal

rail defects invisible to the eye
but found by the rail G-men

38

a suspected section of rail, the brakeman
hurries back to halt any approaching train
just as if he were brakeman on a string of
passenger or freight cars.

The G-men of the Sperry Rail Service—
there are customarily four or five to a car
—are usually at their three posts doing the
bulk of the operating work. One, in a tiny
cabin in front, operates the electric drive
which propels the car from power origi-
nating in a gasoline marine engine. An-
other sits at a desk watching the tape which

crawls slowly downward
| asthe car moves. A third
| may be stationed in the
| recording compartment
| also watching the tape
and ready to leap from
| the back of the car to ex-
|  amine a spot in the rail
| when a jog occurs in a
line made by an auto-
. matic pen on the record
lape.
. It is start and stop,
| start and stop, continu-
- ously throughout the day.
Seldom a mile is tra-
versed that a stop is not
made and one or two
Sperry men leap from the
rear of the car to bend
over a rail where the
paint gun has marked it.

POPULAR MECHANICS



The brakeman hustles down the track, flag
in hand ready to stop any oncoming train.
Most of the stops are for a mere minute
or two, but when a dangerous section of
rail is found a splotch of red paint is
slapped on the spot. Later in the day, or
the next day at very latest, a track main-
tenance crew will follow along and the red
splotch spells its message of danger.

Utmost care is taken by the Sperry men
not to put a danger mark on a section of
good track. When doubt arises, an ingeni-
ous hand “searching unit” is used to re-
check the findings registered on the tape.

In making a “hand test,” a delicate me-
ter wired in circuit with the hand search-
ing unit reveals the exact extent of the hid-
den defect. Defects which cover up to 20
percent of the rail head area are classified
as “small,”" 21 to 40 percent as “medium,”
41 to 100 percent as “large.”

The detector cars waste little time be-
tween dawn and dark and for that reason
the cars are overstaffed so the men can
take rest periods. Breakfast, lunch and
supper are eaten on the compact car which
has a tiny kitchen very much like that on
a dining car.

They have a small library, a radio, and
some have even rigged up tiny darkrooms
where they experiment with photography,
the constant traveling giving them oppor-
tunities for good pictures. They play cards
and games and often take advantage of the
nightly stops to go to a small town movie.
Such diversions are helpful for detector
car crews work long hours.

Aside from the nightly layovers and the
halts for rail examination, cars are con-
stantly on the move except when it is nec-
essary to shop for food or gasoline.

Gasoline is the lifeblood of the detector
car, for its motive power, as well as elec-
tricity to make the tests and to light and
heat the vehicle, are provided by the gas-
oline engine.

A gasoline engine drives a main genera-
tor which delivers a current up to 4,500
amperes at 2 to 3 volts to the main brush
carriages and an extra generator which
supplies current for supplementary “pre-
energizing” brush carriages.

These unsung G-men of the rails lead an
unusual life, but they like it and the com=
pany had a long waiting list of applicants
until the draft cut the number. They get
an extra dividend in knowing they are
saving lives and materials for Uncle Sam.
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Bricks of Dehydrated Food

Save Waste Cargo Space

Comparing potate brick with dried spuds in package

By compressing dehydrated foods into
bricks, the saving in cargo space ranges
from 30 to 80 percent. A shoe box can hold
enough potatoes for 100 men. The dehy-
drated material is compressed under sub-
freezing temperatures which keep the fat
globules of the food from breaking down
under pressures from 250 to 2,500 pounds
per square inch. The process was devel-
oped for possible lend-lease and army
shipments. Aside from saving wvaluable
shipping space, the compressed foods are
said to keep longer because there is less
opportunity for oxidation. The bricks are
heat-sealed in moistureproof cellophane.

Adapter for Submachine Gun
Uses .22 Ammuni:glé}n

Ammunition of only .22 calibbr may
substituted for the more expensive .45 bul-
lets for live practice with the Thompson
submachine gun (“tommy gun") by use of
an adapter invented by C. William Rob-

bins of Cincinnati@t cofisists chielly of a
22-caliber barrel, inserted down the larg-
er bore of the submachine gun, and a mag-
azine to carry the smaller ealiber, long-
rifle cartridges, The gun is operated the
same as with its normal ammunition.
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OST hidden cities have been zz}far
hundreds of years. You know the
kind in explorers’ yvarns that begin: *I
stumbled over a stone, pulled back the
lush growth of jungle vines and there be-
fore us just as the Aztecs left it was the
hidden eity.”
. Four miles west of Chicago's Loop is a
different type of hidden city. It's a bus-
tling place confined within four blocks.
Brick walls instead of jungle vines hide it
from the “explorers’” eyes. Life within
this city reaches into every county in every
state in the nation. It is the home office
and Chicago mail order division of Sears,
Roebuck & Co,

Many stories have been written about
this gargantuan mail order house, its cat-
alogue, its testing laboratories and the
farflung operations of the company's
branches. But the story of the self-sus-
taining “city” within the home plant has
never been told,

This city makes its own electricity and
pumps water from its private well. (The
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“population” of 9,500 requires 300 gallons
of water every minute.) It has its own fire
department, watchmen and traffic cops,
post office and telephone system.
It boasts a hospital, bank, news-
paper, service station, park, sub-
way, private bus, retail store and
restaurants.

If a rubberneck sight-seeing
tour were conducted through the
city, the first stop might be at the
fire department on the second floor
of the big merchandising building,

“We've got everything here but
the fire engine,” explains Fire
Marshal E. J. Kamin, “and that’s
in a little house by itself just
around the corner.”

The fire department not only
guards “Searsville” day and night,
but its *suburbs,” the retail stores

Life within “city” hums—here billers han<
dle an avalanche of 40,000 parcels daily
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and warchouses scattered over the city
of Chicago. Once Marshal Kamin called
the manager of a warehouse and asked
about a fire in his basement before the
manager knew of the fire. This was pos=
sible because all Chicago fire alarms
are received in the marshal’s office and
are traced quickly with a card index
system,

The office has an elaborate automatic
signal system that records any disturb-
ance in the plant’s sprinkler syvstem. 1f
the sprinkler heads in this system were
placed half a mile apart they would go
around the world at the equator with
10,000 to spare. In the plant they are
placed eight feet apart. Several hun-
dred alarm boxes are located in the
buildings and 10 men are constantly on
patrol. There are 21 wvolunteer em-
ployee fire companies. The members are
trained with great care and each is in-
structed to perform a specific duty at
the sound of an alarm.

MAY, 1943

Cutoway reveals hidden
city in vast home plant
of Sears, Roebuck & Co.

Merve center of ety —contral station of pneumatic
tube system spoeds carriers through miles of tubes




Testing hot woter heoter {in background) in Sears loboratory

Aside from the fire engine and hundreds
of feet of hose, the protective equipment
includes more than a thousand extinguish-

ers and pumps.

“We're prepared for everything includ-
ing failure of two sources of water supply,”

says Mr. Kamin. “If our own sup-
ply and the city supply fail us, we
have three reserve tanks that hold
190,000 gallons and a secondary
surge tank of 250,000 gallons.

In case of an air raid, men are
trained to man 13 special watch
posts, including roof stations. Each
post is connected with the marshal's
office by “blackout” telephones
separate from the company’s pri-
vate system. The blackout phones

have red bulbs on the base which
light up when the bell rings. Alarms
are located throughout the plant to
give a wavering note for warning
and a steady ring for “all clear.”

The marshal, who recently cele-
brated his 37th anniversary with
the company, modestly points out
that the largest fire loss has been
less than $2,000.

Near the fire marshal's office is
the “police station” located econ-

Wrapper pulls a cord to release packages
sorted in “crow’s mest” above the chute
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veniently near the thriving Sears
Community State Bank. Uniformed
policemen, who serve primarily as
traffic cops, keep such a wary eye
on the bank that no bandit has ever
been tempted to “do business”
there. Incidentally, the bank is used
by nearby residents as well as Sears
employees,

The next stop in the sight-seeing
tour is the powerhouse. Its size,
nearly half a block long, never fails
to amaze visiting engineers,

“Here's where we produce the
heat, light, power and water,” says
Edward Buhrmester, chief engi-
neer, with a wave of his hand that
takes in six whirring power gener-
ating units, air compressors and
pumps. “Until 1938 we generated
all of our own electric power. We
still make 60 percent of it which
amounts to more than a million
kilowatt hours a month.”

Four of the power units are en-
gine driven and two are driven by turbines,
Steam for the engines and turbines is con-
sidered “free” in winter, for it is also used
to heat the two main buildings and several
smaller ones with a total floor space of
about 4,000,000 square feet.
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-7 Water is pumped by air pres-
sure from a well 1,870 feet below.
The well was drilled in 1905 when
the company, then 19 years old,
moved to its present site.

“In those days there was just
prairie and marsh land around
here and no utilities to speak of,”
says Edward J. Lempera, plant
engineer. “They had quite a time
drilling the well. In one place
they hit a ecrevice 100 feet deep,
probably an underground river,
The water iz fine for drinking. Its
mineral content, however, is too
high for our boilers. We use eity
water in them.”

The air compressors also supply
the power for some five miles of

~ pneumatic tubes in the plant.
3t Through these tubes 3,500 car-
*" riers make 96,000 trips a day.
~ Three huge pumping units op-
erate accumulators weighing 50
- tons each to supply pressure for
] " the institution's hydraulic eleva-
#"% * tors. They maintain a static pres-
:‘F_p, sure of 800 pounds. Everything in
the power house operates with
. - precision, from the big turbines to
- 3 the electric eye in the chimney
that warns of smoke density.
The hidden city tour winds

(Confinued to poge 154)
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T These “blackout” phones with red bulbs on bose are used
by fire department te contact 13 air roid watch stations

Giant wheel of power generating unit (left) has been in
uie for 40 years helping supply “homemade’ electricity.
Six units generate enough power o serve a city of 60,000

Below, pockeges pour doewn post office chute in never end-
ing stream—40,000 in normal day, 100,000 at peck season
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War WI‘itEir' WEHI' amp orm of cloth irdpregnated wi tn: pm -

2 % ticles is offered housewives” for keeping
With MGSQUI‘ID Ngt pots and pans clean. Easy on the hands,

the plasticized cloth is said to remove dirt
d grease withgut excé¢ssive rubbing.

Self-Locking Nut for Plywood
Anchors Screw Iw Tensio __p

Twao pairs of at-
taching legs that
spread when driv-
en into plywood
hold a new self-
locking nut per-
manently over the
end of a screw.
‘When driven into
thin plywood, the .
Speed Nut flattens
against a backing ‘s\*m“w‘"‘%”"““ “‘"‘"‘"’d
plate, and when
driven into thick plywood the legs spread,
holding the nut with a spring-tension grip.

Correspondent protected from insects taps out story  YWooden Desk Strlpped of Steel

War correspondents at the front face
plenty of annoyances as well as dangers.
One writer in Liberia fought off voracious
ingects by wearing a miner's lamp to illu-
minate his typewriter while protecting his
face with netting. The lamp kept his hands
hidden in the dark as he turned out his
story of the landing operations of an Amer-
ican army engineer task force,

Scouring Pad of Plastic and Cloth

Cleans Pots an‘}%ns i
To take the place of metfl scour 1ﬁg paﬁs,
such as steel wool, which are made scarce
by the war, an effective substitute in the

Army's allwood desk features swivel-type l;lrnwn

Many tons of steel and other vital waf""
materials are saved for military purposes
by the army’s judicious use of substitutes.
An ultra-plain desk made entirely of wood,
in use at a new combat crew school in Tex-
as, affords @ siriking example, There are
no steel locks, hinges or drawer pulls. Its
swivel-type drawers save even wood
which would be needed to box in the ordiZ
ary sliding style.

?-"“"‘""""

[ To learn where to buy commercial prod-
ucts described in these pages, see the index.,
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Commandos Practice on Net fm- Bar g)e Landmg S

There is no rest for U. 5.
fighting men training for
Commando tactics, even
when they are at sea.
They find the ship an
ideal locale to practice
some of the maneuvers
embraced in making
landings on enemy-held
beaches. Using a net sus-
pended from a boom, the
men develop skill and
agility in transferring
from a ship into barges. In
these exercises they earry
all the equipment they
would normally require
in an actual landing.

While ot sea, U, 5. Com-
mandos keap in trim for
difficult barge landings
by working out on huge
net fastened to a boom.
Similar nets are vsed for
transfer to barges

Leap Into Blazing Swimming Pool Trains Men to Quit Shl& e

Jumping i tu- a sv
ming pool covered wrth
flaming oil, navy officers
teach cadets the art of
“hitting the sea” when
the surface is similarly
ablaze with fuel oil. The
idea is to get under
quickly when the order is
given to abandon ship and
stay there until you can
swim beyond the danger
area. One vital rule is to
keep the lifebelt deflated
so the swimmer will not
bob up too soon.

[ America's record snow
mantle, over 73 feet deep,
was measured in 1906 at
Tamarack, Calif,, and €0

: L inches fell in one day at
Cadets learn how to jump infe sea when it is :uwn‘:d with burning oil Giant Forest, Caﬂ{- 5
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Soldiers in the field must
carry everything needeod
to fight and to live. Pocks
are models of compaoct of-
ficiency, and include eloth-
ing, food, toilet articles,
mess ond first aid kits, en-
trenching tool and ammu-
nition, all stowed so as o
ba Bvuilobrn in +r1|:r ordgf
they'll mest likely be
needed. Right, first step in
assembling o pack for sol-
dier. Oficer's pock (laft)
locks blanket and over-
coat, which are carried for
him by truck when possible

TEMT AMD BLAMKET

RAINCTHAT TEHT POLE

TEMT ROPE UMDERWEAR

bt
¥

Infoantry packs in winfer,

including arms and equip=

mant, may weigh 75

pounds and layout at right

shows why. Fully cssem-

bled, os belew, canteen

hangs beside gos mask en N
left hip, first oid pocket on

right hip. Entrenching tool

is slung outside where 1ET

twist of strap will free it RARTHOUE SEu aﬁ’.ﬁ
in emergencies. Mess kit is FIRST AID KIT
in separate poauch, and the
overcoal, top, is secured
by tont rope. Summer pack HAVERSACE
weighs roughly 50 pounds

I
TENT PibS ‘
|

I " | | HanDKeRCHIERS

— CAMTEEM: COVER

BAYOMET
SCABBARD

BAYOMET |

CAMTEEN CUP

SOCKS

e

MESS KIT,

TOILET KIT

LT T ——

‘. '_ - L

GAS MASK
FIELD RATIONM C -

ENTREMCHING TOOL
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Regulor inspection of pocks, o3
shg"wn nbuvq, 15 ul:.l.n:l”:,- held an
Saturday merning, but moy be of
any time, cnn:.qrqul:nll',.- all eoquip-
ment must be kept constontly in
order. Each man's pack contains
half a shelter tent; the erected
tent is shown here. Compressed
rationi in Eans, ﬂ:lrr-lcd when on
duty in the field, will sustain o
soldier for several doys. Gas
mask, canteen and first aid kit
are carried by all officers and
men. 3Speciol pocks in edditien
are also used for special tosks ¥ .
. 5 Acmy Signal Corps pliotos

Privotes with full pocks in picture
abave are shown in simulated oc-
tien ngninsr an gnamy. Note thot
though packs are bulky, they are
slung fo ollow the men freedom to
bring rifles to bear on the target

Stripped down for action and caor-
rying new fiype of combot pocks
iright] soldiers are not burdened
with fent and bedding rolls ner
overcoals. Abeve blade of the
entrenching tocl is the mess kit
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New “*Mustangs” Roll on Wood * sidered the practical limit, except
. ‘ A in most severe climates. Normal
To Save Tires Until Flight

temperature reading in the re-
>
i "_ __} .

g
1

&

search home daytimes was 72 de-
grees. From 10 pm. to 5:30 am,
the thermostat was set back to 66
degrees. Except for the morning
warming-up period, reduced night
temperature had no effect on the
household temperature during the
day. The heating system tested
operated with flow control valve
and low-limit aquastat, maintain-
ing a minimum boiler water tem-
perature of 165 degrees Fahren-
heit. Operated without the How
control valve and aguastat, only a
slight saving of fuel was effected.

o i

Nazi Battleship on Plains
Is Target for Bombers

“Afloat” near a Téxhs a air
field is a replica o the powerfal
Nazi battleship Von Tirpitz, tan-
talizing target for student bom-
bardiers. Sight of the deck out-
lined on the ground and the fake
gun turrets gives incentive to
training flights, and when a stu-
dent lands one “on the button™ he

' gets a preview of the thrill of
Fighter plane’s wooden wheel saves rubber during ground tests paunding a real enemy target.

When new P-51 “Mustang” o
fighter planes come off the pro-
duction lines of North American _
ey are equipped
wooden wheels to conserve
precious rubber until actual flight
ests, when the conventional rub-
er-tired wheel is installed. With
the “peg-leg” installation, the
craft can be wheeled about and
adjusted during ground tests
without waste of rubber. Factory
humnorists label the wooden wheels
with an ironic, “Do not inflate.”

Tenth of Oil Saved at Night
By Lowering Thermostat
Setting back the thdrhos®T to
10 degrees at night may save home

owners about a tenth of their fuel
oil, tests showed at the iyersi

cr_--—__.mgm.__i;:{lig?ig Ewt Illj Eegies irasA::::: Bombs away! Bembardier student gets a thrill when he londs

one on this Texas meodel of the MNozi batleship Van Tirpitz
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Bus Packs 11'1 260 Sdldiers for World’s’ Record’
Bus Packs in World'/ Recor

Porthole windows give nautical air to this bus which hauls seldiers from gate to barracks at Camp Carsen

An ingenious arrangement of seats and
aisles on different levels in a two-decker
army bus provides a record capacity of 260
persons. The bus of trailer-tractor design
can carry a load equivalent to that of 52
five-passenger automobiles. It was de-
signed by Dean Gillespie, Denver engineer,
to transport soldiers through sprawling
Camp Carson, near Colorado Springs. The
lower deck has a wide aisle down the cen-
ter with seats at the side, and the second

deck has seats on a raised center “island.”
The aisle on the second deck circles the
seating platform and is 14 inches lower, ,
providing headroom of about six feet eight
inches for standees. There are seats for »
100 persons. The bus, which is built most-
ly of non-strategic materials, is 10 feets
wide, 15 feet high and 45 feet long. Iis

“cruising speed” is about 40 miles an hour |

but it can go much faster and is said to
be stable at any speed.

Torpedo Warbird Folds Wings to Fit Berth on Carrier

Among the deadliest of aerial enemies
faced by surface wvessels, the Grumman

MATY, 1943

TEF ﬂvengw—turpaﬁ?ﬁnmﬁérzca be
stored quickly upon return to the carrier
since it takes only a few
seconds for the plane to
fold its wings by hydrau-
lic power. To prepare for

bay at the bottom of the
warbird's fuselage opens
to receive a 1,950-pound
torpedo, which it drops at
low altitude. In an at-
tack, the planes “box”
their target so the ship
will be hit no matter
which way she may turn.

This carrier-based torpedo
bomber can fold its wings to
fit tight quarters. The “egg”
in its bomb bay weighs a ton
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Not a doctor and stethoscope, but @ surveyor operafing o
ight beam over “target” to aid a distant surveying party
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,% MOTH ER EARTH'S
\/, ., PULSE

UR earth isn't the solid, inert
mass that we often take it to
be. A model of our planet would
need to be made of some jellylike
substance that would respond to
the slightest vibration, for earth-
guake recording instruments show
that the earth’s surface is never at
rest. A constant trembling runs
through it. It is so jellylike, in fact,
that the vibrations caused by heavy
surf pounding on the shores of the
Alaskan peninsula are recorded as
far away as southern California by
delicate seismographs.

Tides run through the erust twice
a day and the ground bends and
shalkes under the impaet of wind-
storms. The ground is slowly ris-
ing in some places and is sinking in
others. Not even the mountains are
securely anchored. Mountain
ranges are now recognized as
great masses of rock that float
like icebergs.

Geologists know that the
northern coasts of our conti-
nent are rising at a very slow
rate, They also have meas-
ured the rate, up to three feet
per century, at which the re-
gion north of the Great Lakes
is rising due to the retreat of
the polar ice cap.

Not so well known is that
many loeal areas are also in
motion. Some time ago a sur-
veying party in Los Angeles
was perplexed to find that its
elevations. didn't agree with
the heights on existing monu-
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ments. When Dr. U. 8. Grant of
the University of California at
Los Angeles co-related these lat-
est measurements with the older
records he found that one popu-
lated neighborhood is sinking at
the rate of half an inch per year.
A few miles away are other areas
that are also sinking, and in other
spots the land is rising. Over long
periods of time these changes add
up, differences as great as five feet
having been measured in the
Santa Clara Valley south of San
Francisco.

If the ground itself is shifting
under our feet, what can the engi-
neers use as a permanent base
from which to measure these
changes? The most stable mark
they have is an imaginary surface
that can be ascertained only by
mathematics,

Mean sea level is the most per-
manent datum line that can be
found. This is the theoretical lev-
el that would be assumed by the
oceans if there were no tides, no
other influences of astronomical

T Surveyers making read-
ings simultaneously on
theadolite te reduce errors

Right, delicate instrument
set under shelter to pro-
tect it frem heot of sun

Unwinding metal meosurs
ing tope (below] which has
a seale for gouging tension




bodies, and no winds or currents. Even this
reference point is rising about four inches
per century. All measurements of eleva-
tion on earth are tied to it.

Most populated parts of the United States
are surveyed with extreme care and when
a re-survey is made, shiftings of the
ground are often encountered. In setting
up a network of survey marks the engi-
neers like to measure their angles at night
when the temperature and atmosphere are
most stable. In the daytime they set up
their instruments in hooded shelters that
give protection from the sun's heat.

Distances are measured with steel and
nickel alloy tapes that are less affected by
temperature changes than are most other
metals. Even so, a thermometer is tied to
the tape so that exact heat expansion cor-
rections may be made. The tape is always
stretched to the same measured tension.
These precautions result in errors of less
than one millimeter in a mile and a half.

Some of the earth movements seem to be
caused by man, while others are due to
natural causes. When man builds a town
he often unavoidably dries out the ground
below it causing a local subsidence. He
pumps water from the underground grav-
els and at the same time prevents the
streams from replenishing the gravels by

52

Pins on map show the location of recent major earth=
quakes. Mote how they follow rim of Pacific basin

Inspecting vacuum chomber that looks like a peri-
scope on a sub, but houte: a large aecurate clack
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Cutaway model of earth shawing interiar
zones—liquid core is 1,800 miles down

installing storm drains. The un-
derground hydrostatic pressure is
reduced and the earth consclidates
itself.

Similar reductions in hydro-
static pressure also account for
subsidences at many oil fields.
Removing petroleum and gas
from the seep sands allows the
ground to sink. Signal Hill oil
field in California subsided half a
foot in five years. The Goose
Creek oil field in Texas sank 314
feet in a somewhat longer time.
Eventually, such areas may rise
again, halfway back to their orig-
inal elevations, after ground wa-
ters seep into the depleted sands.

But most earth movements are
natural, Geologists believe that
the earth was a liquid mass when
it was first formed and that it ac-
guired a crust upon cooling. This
erust probably was broken up
time after time before it became
stable. The earth's core, which
begins at a depth of 1,800 miles, is

Radio speaker diaphragm in plywood box serves as a
unique barometer which revedled storms shake earth

1
o
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still at a temperature above 2,000 degrees
Centigrade, and is liguid. The earth is still
cooling off slowly, most geologists believe,
although not all parts of the sphere are
radiating heat at the same rate. These con-
ditions lead to the thought that there are
slow movements in the form of convection
currents in the plastie interior. These cur-
rents, plus old inequalities in the erust if-
self, cause slight movements in the surface
layers. When one of these adjustments
occurs suddenly, we experience an earth-
quake. Other adjustments known as plas-
tic flow occur slowly, but in the long run
may change surface contours more than
an earthquake,

Seismological laboratories such as the
one maintained by the California Institute
of Technology are not devoted to a study
of earthguakes alone. Scientists use the
earthquakes to tell them more about the
earth itself. Some 20,000 earthquakes po-
tentially strong enough to be felt occur
every week somewhere on earth, with two
of destructive intensity.

staff used a group of convenient earth-
quakes recently to confirm the theory that

(Continved to page 160)
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Destrayers Welded {}f 42-Ton %1112;hng Blocks

B i

Cranes and tractors handle prefabricated sections of escort vessels as a child would assemble a mechanical toy

When a tenth of an acre of steel, weigh-
ing as much as five four-room bungalows,

eral Shipbuilding an Dock Com

Vs ., it gets the right-of-way

it deserves, because it's part of one of the
speedy escort vessels that Uncle Sam has
given top priority rating in the battle of

a4

is trundled across the grounds of the Fed-

the convoy lines. Hulking seetions of de-
stroyers, prefabricated and “sewn” to-
gether by welders, are cradled on a 16-
wheel trailer and hauled by tractor to the
shipway for final assembly. The technique
of prefabrication is expected to enable
American shipyard workers to meet the
goal of 50 percent more ship production
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in 1943—a year that began with
the yards turning out ships at the
rate of four a day. “Building
blocks” of steel, weighing togeth-

er up to half-a-million pounds, .

are swung into place on the ship-
ways by mammoth cranes in this
dry-land race against the U-boat
packs. A chunk of metal as big
as a tennis court, swinging overs=
head, may be part of the hull; an-
other the size and shape of a tug-
boat is the deckhouse, from which
one day a Yankee officer may di-
rect a convoy to Yokohama. Ton
for ton, eight times as many man-
hours of direct labor go into a
destrover as are required to turn
out a cargo ship.

Model Subchaser Deck

Trains Sailot;ﬁhﬂée
Sailing, sailing, withCnever 1ﬁe

feel of salt spray in their faces,
students at a Navy submarine
chaser school train on the dry
*deck of a “ship ashore,” a model
laid out in precise detail on the
iﬂmr of one of their buildings. The
student sailors may not need
ou'westers, but they do learn the
.imatiuu of the subchaser's gear,
so that they are on familiar footing
when they finally sail against the
submarine waolf-packs.

Sailors to man subchoser learn deck routine on model loid out on floor

MAY, 1943

Giant Dead-Reckoning Computer
“Blown Up” for Flier School

L h =]
Criginal of this giant computer would fit in designer's hand

Almost matching his six-foot height iz a giant
enlargement of an aerial dead-reckoning computer
designed by Lt. Norman N. Taylor, bombardier in-
structor at an {‘tri.z_:m:! air field, by which he teaches
cadets its use in one-quarter the former instruction
time. The normal computer fits comfortably in a
man's palm. Lt Taylor
had photographs of the
original computer en-
larged, then further en-
larged the “blown-up”
picture, section by sec-
tion, using his knowledge
of cartography to fit the
sections together with
precision. The computer
is used mainly to tabulate
a plane’s true course
against wind drift or ve-
locity or other weather
factors, though it may
also serve as an “adding
machine” or compass cal-
culator. Complete mas-
tery of the use of the
computer is invaluable

for bombardiers,
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think largely of weapons,
manpower, tactics and logistics,
are beginning to realize that
since the road to victory is like-
Iy to be largely through the air,
their plans for success depend
on such a commonplace article
as gasoline,

They are thanking their stars
for the foresight and research
of the oil companies that gave
our airplanes 100 octane gaso-
line in quantity production in
the nick of time. They are pull-
ing for these oil companies to
inerease the output of this mir-
acle gasoline fast enough to
keep pace with the building of
planes which will smother the
axis with air-borne bombs,
troops, supplies and equipment.

Right now the oil companies
are racing against the clock, 24
hours a day, setting up new -
- type fluid catalytic cracking
Top, @ worker turns valve controlling flow of ecrude oil at new Elanlﬁ to turn out huge quanti-
catalytic cracking plant which has few meoving parts, machines or ties of 100-octane gas.
wheels in maotion. Below, pipe lines leading te "eat eracker” The enemy might be able to
Blandard 0dl of Kew Jersey photos build as g'}od planes, but prr::b-
' | = ably not as many; if they did,
it is unlikely they could match
American production of 100-
octane gas to keep a compara-
ble air fleet in action. Our °
growing superiority in the air,
therefore, is likely to he
cinched forever by these gaso-
line cracking plants sprouting «
up over the United States,

The difference between B7-
octane gasoline, until recently
the best available, and 100- .
octane in aerial warfare may
be the difference between life
and death. With 100-octane
gasoline instead of 87, an en-
gine will use 20 percent less
gasoline. Apply this to a mod-
ern bomber with four engines
each developing 1,500 horse-
power. Bombing a target 1,000
miles away, this plane can car-
ry five additional 1,000-pound
bombs: 5,000 additional pounds
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Highly volatile products to be mixed in final steps of 100-0c-
tane gosoline monufacture are stored in huge spheres (ohove).
Right, @ new engine geis first taste of aviation gos on test block

of bombs per plane in a 1,000-bomber raid means
5,000,000 additional pounds of devastation
dumped on the foe,

A plane using 100-octane gasoline instead of
87 gets a 25 percent bonus in power, which gives
a pilot a chance to pick his place and time of
battle, or to get away if the going gets tough. This
100 -octane-powered plane can {ly 300 miles far-
ther than if it used 87 octane gasoline. It can
have additional gun power or heavier armor or
bulletproof gas tanks. Ferry pilots fiving homb-
ers to the four corners of the earth get there he-
cause 100-octane gives them extra miles for long
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20,200

Chart shows relative energy of various ex-
plosives compared with that in a gallon of
100-octane gos. Right, plant without walls
where alkylates for aviation fuel are made

over-water jumps. Cargo planes
take heavy loads aloft because this
super-gas permits their engines
to develop the power required.

The reason for its superiority is
that this fuel does much to lick
detonation, the knock in an inter-
nal combustion engine. Detona-
tion is increased by an inerease of
engine compresszion. Knocking in
an automobile engine is annoving.
It can destroy an airplane engine
in a few seconds.

The latest explanation of deto-
nation is that there are two ex-
plosions within 100th of a second
in a cylinder, one set off by the
spark plug, the other a flash back
when the unburned gasoline is
compressed to igniting point by
expansion of gas in the first ex-
plosion. This causes the cylinder

58

Various forms of crude oil flow
through these pipe-line mani-
folds to refinery for cracking

to vibrate or knock. But
the higher compression
ratio of an internal com-
bustion engine increases
its efficiency, so the prob-
lem was to get efficiency
without detonation.
General Motors scien=
tists first found engine
knock was primarily a
fuel rather than a me-
chanical problem. . They
discovered tetraethyl
lead, an anti-knock solu-
tion, Standard Qil Com-
pany of Mew Jersey scientists learned how
to make this anti-knock agent in commer-
cial quantities, and a new era in fuels ar-
rived. But tetraethy] lead is peculiar in
that its effectiveness decreases as the
amount added to gasoline increases,
Therefore, its use did not raise the prac-
tical oetane number beyond 87, the highest
octane gasoline used in American military
airplane engines for years. It would not

POPULAR MECHANICS



Eight of the nine men needed to run a huge
“cat” cracking plont are shown in contral
roem above. Right, cost of o gallen of high-
octane gaseline hos dropped from $20 to 15¢

lift many of our planes off the
ground, loaded as they are today.

Standard 0il Company finally
found the key was a chemical
known as iso-octane, which knocks
less than any known fuel. Iso-
octane is a hydrocarbon, a bunch-
ing together of atoms of hydrogen
and carbon, found in such small
quantities in erude oil that its re-
covery usually is not justified. It
was so good that the measuring
scale was based on it and it set the
fisure 100 octane which has now
been exceeded.

The oil industry couldn’t extract
it directly from erude. It then
looked to waste refinery gases re-
sulting from distillation of erude.
It developed a way to collect from
these gases a product known as
isobutylene. I{ next rearranged
the molecules of isobhutylene to se-
cure dl—isubutb'lunu. This still
wasn't iso-octane; but Standard
Oil in 1929 had secured from the
Germans a process known as hy-
drogenation, by means of which
hydrogen molecules are added to
other molecules. So the scientists
took di-isobutylene, hydrogenated
it, converted di-isobutylene into
iso=octane,

But the refiners found the

Taking a sample of the seeret blending agent
wvsed in raising octane rating of stock fuel
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amount of izo-octane they could produce was
limited by the amount of available refinery gas.
So they developed the alkylation process by
means of which blending agents known as alky-
lates, having an octane number almost as good
as iso-octane, could be manufactured without

Blending of 100-cctone gosoline is often carried on in big
tanks like these, ot one of the new catalytic cracking plants

Hundreds of avtomatic controls, gouges and
meters enable nine men te process millions of
pounds of petroleum daily in this one plant

going through the hydrogenation
process.

Actually an alkylate is a mixture of
iso-oetanes, some better than the an-
ti-knock iso-octane, some worse. But
again, the amount contained in re-
finery gases was not sufficient. It be-
came necessary to make directly the
gases from which they are produced.
The art of doing this has advanced
miraculously and it is really through
the development of this science that
we are today producing high octane
aviation gasolines in vast quantities.

One process is known as fluid cat-
alytic cracking, the very ultimate in
petroleum refining. Basieally, it is a
method by which oil is eracked into
molecules which are rearranged into
many products. The catalyst hastens,
controls or brings about chemical
reactions.

Into these refining units thousands
of barrels of oil are fed daily. This
oil is broken down chemically into
many products, through ecracking
controlled by that chemical phenom-
enon known as catalysis. Not only
are the raw materials for alkylates
made in these units but, at the same
time, they produce aviation gasoline
base stocks. Despite the huge scale
on which these operations are car-
ried on, a fluid catalytic cracker is
operated by only nine men—and they
are present rather to be available in
emergency than for practical oper-
ating necessity. Millions of pounds
of petroleum are processed daily in
one of these plants.

These units are masses of steel
pipes, reactor chambers, valves,
gauges, meters and coils. Their op-
eration is unspectacular. 0il goes in
through pipes, the catalyst is fed into
hoppers in carload lots, and the al-
most miraculous chemical changes
which convert this oil into many dif-
ferent products takes place invisibly.

Standard Qil of New Jersey has
two plants in operation, five'more are
under construction by thiz one com-

" pany and, under rights granted by

this company or technical informa-
tion supplied by it, the industry has
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many other catalytic cracking plants under
way. Each will cost six million dollars.
When all are in operation they will have a
total daily capacity of many hundreds of
thousands of barrels of erude oil.

These “cat crackers” also produce large
quantities of the butylenes which are sub-
sequently converted into butadiene, basie
material in the manufacture of the Buna
synthetic rubbers.

If it had not been for the highly com-
petitive initiative of this American indus-
try we wouldn't have enough high-octane
gasoline today to carry on the war aloft on
one front, let alone on many fronts. Thus,
the peacetime research, ingenuity and vi-
sion of the petroleum industry is making it
possible for us to increase our marked su-
periority in the air day by day.

After the war this fuel will be available
for automobiles. For the first time since
the industry has grown up, engineers will
be able to start from seratch in designing
automobiles and engines. They will be
able to design engines for high octane gas-
oline, with greater horsepower per pound
and greater operating economy. Hadical
body design changes will be possible.
Four-wheel drives may be commonplace
and the smaller, lighter automobile engine
may be moved to the rear of the car.

These new and greatly improved gaso-
lines will petmit drivers to get 25 or 35
miles on a gallon of gasoline, which, in
turn, will promote an even more wide-
spread use of the motor car.

Air-Cooling Fins on Pipe Bowl
Make It Easier7t7cLHa 1

ighfer weight
and a cooler bowl
are said to be ad-
vantages of a pipe
with fins that are
designed to dissi-
pate the heat of
the burning to-
baceo. In appear-
ance it resembles
the eylinder of an
air-cooled motor,
such as are used
in modern planes.
Besides being
cooler to the
touch, the makers of the pipe claim that
it gives a cooler snmke

MAY, 1943
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Muck ‘St1clj<’ and Rudder Ba.t
Demonstrate Planef C ontrgl

Stick set in rubber, bar on spring, give flight practics

Though the ceiling and visibility at a
training field may be zero, instructors may
still put fledgling fliers through their paces
with a device that duplicates the hand and
foot movements that control an airplane in
flight. The demonstrator includes an imi-
tation joystick, set in a rubber socket, and
a rudder bar bolted to the baseboard and
moved against the tension of a coil spring.
The instructor may demonstrate, before
the student takes off, the control move-
ments for the maneuver to be practiced.

Blind Man’s Scale Tells Weight

By Sound hst% ?

Indicating the correct weigh uzz- f
ing sound instead of visible numerals, an
“audio” scale can be operated in tu:-tal
darkness as in film rooms, or by a blind
person. It is useful also where the opera-
tor must focus his attention on filling the
container. The scale uses the airplane ra-
dio beam principle, sounding the audible
signal “A" as long as the weight is under
that for which the scale is set, and the sig-
nal “N" if overweight is registered. Cor-
rect weight is signaled by an unbroken
buzz. In war plants, the scale weighs out
powder for fuses, miea for radio mech-

rms.

anisms, and buttons for uni
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LYING TRANSPORTS

BRITISH “STIRLING" BOMBERS
CARRY 8 TONS IN ADDITION
TO GUNS, AMMUNITION,
CREW AMD FUEL

THE CURTISS “COMMAN;

e TRARN

THE "MARS” HAS A 200-
FOOT WING SPAN

Jr
{

| o : i RS A +
LT'BY GLEMN MARTIN, THIS LARG-

; YING BOAT HAS A o
WEIGHT OF ABOUT 70

.n_s«--n,mdﬁ'éumm i
| CARRY 150 FULLY E
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5,000 “Mars” flying boots
| ecould cross the Atlantic in
o day with 75,000 tens of
vital carge, the copacity
of fifteen 7,000-ton ships

IN COMBATTING submarine wolf packs

at sea and the blitz tactics of the enemy
on land, Allied military leaders are aware
of the potentialities of air transport. Fifteen
cargo planes with a freight capacity of 20
tons each could transport as much military
equipment across the Atlantic in a year as
the average merchantman. Sky feeighters,
such as the Glenn Martin Mars flying boat,
could make 50 round trips annually—against
the merchantman's six—on a 12,000-mile
route, This substratosphere route would be
free of torpedoes, dive bombers and surface
raiders. Giant cargo planes like the new
Lockheed Constellation would be able to
outrun anyTour-Motored bombers and most
fighter craft they might encounter. Experts
estimate that 5,000 planes with the capacity
of the Mars could carry half a million troops
from the United States to England in a day.
They could land 75,000 tons of food, equip-
ment and munitions in another day's flying,
The U. 8. leads the world in the design of
huge cargo planes and they are regarded by
experts as far superior to the cargo and troop
carriers of the Luftwaffe. While the Marsand
Do B-19 are considered experimental
types, Constellation, Cu;ﬂsiggnmndn
and others are in mass production.

T A e :r-:sm: i?_ ;

Cargo ship averages three
| weeks crossing Atlantic,
making & round trips o year

Flying boat crosse: in |‘
13 hours, could make
100 round trips a year




~ _sparine attack in the Caribbean,
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By packing it as it lifts, tracter-propelled clam shovel removes more snow

Cok. BT
Wﬁb

Shovel Packs Snow Into Quarter I}&

Volume
??5%1 snow removal, bulk

is more of a problem than
weight. Accordingly a
clam shovel has been de-
vised that will pack into
its jaws up to four times
as much snow as the
shovel’s rated capacity.
If the snow is loose
enough, 12 yards can be
compressed into a three-
yvard bucket. The snow
buckets come in three,
five, seven and 10-yard
sizes, and dirt buckets
may also be fitted to the
unit, which is made in
three sizes to fit current
models of tractors.

dAxle and Springs Form Anchor for Torpedoed Shlp

; When an Allied ship lost part of
h

er bow and her anchors in a sub-

e put into a United States re-
pair station in the West Indies,
where Yankee ingenuity fash-
(=% ioned a new anchor from materi-
als at hand. A length of railroad
track formed the shank, and for
arms a truck axle and differential
housing was welded at right an-

les. For flukes, the truck's
springs were suspended at the
ends of the axle.

Though the ship escaped destruction it
last part of its boew and its anchoers in
a submarine atack, but old truck parts
were used to make a serviceable anchor

L7

Pick-a-Back Glider on Top of Bomber Gives Added Lift g:r Takeoffs

For takeofis, a heavily loaded bomber or
transport plane could use the extra lifting
power represented by another wing; once
air-borne, the second wing would cause
drag that would reduce the plane’s speed.
Vadim S. Makaroff of New York has pat-
ented a method of attaching a “hitch-hike

“glider” to the big plane which, in effect,
transforms its “host” into a temporary bi-

plane. Normally a bomber or transport
has enough engine power for takeoff to

o Fatt# 2,308, 76+

make efficient use u?;]?m more lifting
surface than its own wings provide, so the
glider's wings, with their additional lifting
surface, more than make up for the extra
weight of the glider and its pilot. The glid-
er would ride pick-a-back aboard the host
plane until the latter was safely air-borne.
At the proper time, the glider could be
readily cast off, to be steered back to the
airport where it would be ready to give
another big fellow a lift.
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+ Radio Robot Records Operation in Test Flight
\5 More complete and ef- _77'7 // i

ficient check on the per-
formance and reactions of
=] a new-design airplane
under test flight is possi-
ble with a radio-operated
corder on the ground
that receives continuous
reports sent automati-
cally from the air. This
instrument makes it pos-
= ¥ sible for the ground tech-
nicians in many cases to
mknow more than the pilot
himself about actual flight
conditions; so they may
warn him in the event of
impending danger. It
makes a permanent rec-
ord of condifions at 70
different points through-
out the plane's structure which is not lost even if
the plane should crash, thus saving months in
developing experimental models. Invented by
H. D. Giffen, an engineer for Vultee Aircraft, Inc,,
*The Tadio robot records each of the 70 indications
once each three-quarters second, or it can obtain
a continuous, unbroken recording of any one in-
strument for speecial study. A switching arrange-
ment permits this continuous recording of 15 dif-
ferent instruments, one at a time, during a single
flight. Recording is accomplished by a standard
16 mm. sound recorder or, in the case of contin-
uous broadeast, by a standard high-fidelity disk  Recorder on ground (top) receives report

recorder, Should the coded signals be received by % Farermen 170 B n o o

enemy agents, the}' would be meaningless, neers installing transmitter in now plane

All-Wood Plane for Army to Haul Paratroops and Cargo
| Baid to bems(mfﬂé? ﬁ

ern plane built entirely ﬁ
of wood for the T. 5. =,
Army, the new Curtiss =5
C-T6, called the Caravan,
will earry paratroops,
air-borne task forces or
equipment to our distant
hattle fronts. The giant
air freighter has a wing-
spread of 108 feet.

{(Paper fleece impreg-
nated with synthetic res=-
ins is replacing leather in

Cutaway shows how air-borne troops will ride on powerful sky freighter Germany.
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tastie dream—though it's a
realistic nightmare to
Germany and Japan.

In its six plants, three in
California and three else-
where, Douglas is building
10 different kinds of war-
planes and testing other
types not vet in produc-
tion. Those being built in-
clude the DB:T, the attack
bomber used the Brit-
ish; the A-20, American
counterpart of the DB-T7; -
the A-24 Army dive
bomber that has sunk:
many Jap vessels; the:
SBD Navy dive bomber
used at Midway and the
Coral Sea; and the TBD. .
Navy torpedo plane that
saw service in the same

An army sentry emerges from a
sandbogged shelter at an air-
craft factory (left). Below, a
Douglas worker tosses a scrap
rubber tire to the "Tokio Kid"

A o R
P :_F.HHEE!?,:' L

N THE last year America’s aircraft lTDﬁ_E mD
factories have built a vast cloud of | e |
fighters and bombers that is casting a RUBBfB
deadly shadow across enemy territory.
A year ago it was a job that “couldn’t
be done.” Today, the world is amazed
at the numbers of American aireraft
that are going into battle. So rapidly
are new planes taking shape that the
training of flight and ground crews to
man them, and the production of
high-octane gasoline to fly them, have
had to be speeded up tremendously.
Production figures are military se-
crets, but you begin to grasp the size
and power of our aerial striking force
by reviewing the work being done by
one plant alone. Douglas Aircraft
Company is one manufacturer among
many, yet Douglas alone is building
enough planes every vear to fight a
vast campaign. The story of its growth
since war began seems almost a fan-

|
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Dressed in mottled comoufloge, on attack bombar
built in America for the British takes off for war

areas. Through pooling arrangements with
other factories the company is manufac-
turing huge B-17 and B-24 bombers. In
addition to thes= it is hum C-47 cargo
carriers, G-53 troop transporis, and the
new C-54 four-motored eargo carriers that
have the Same capacity as standard rail-
way boxcars.

In one Douglas plant alone the uniformed
police forece and fire department number
more men than the police and fire staffs of
any west coast city except Los Angeles or

Right, a “woman at work” in Vega plant finishes the
hatch cover for B-17 in background, Below, unifermed
Douglas paointer, fireman, “cold roem' researcher,
sand blaster, welder, and assemblyman in crash hat
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Blueprints are shot to various departments at Douglas by these tubes

San Francisco. To train new employees
and school enlisted army mechanies the
company employs a teaching faculty larger
than that of most universities. Circus tents
and loudspeaker systems are educational
aids in this mass instruction.

Although the Douglas payroll already
has increased by nine times in two years,
the company is spending $15,000 per month
in the help wanted columns, in addition to
hillboard and radio advertising for new
employees. Company representatives are
constantly touring the technical schools
hunting for engineering talent. If you ap-
ply for work, it will take about 12 hours
to go through the routine of establishing

your citizenship, passing
the physical examination,
and complying with other
regulations. Twenty-
eight doctors are required
for examining applicants.

A year ago, one woman
was employed for every
two men hired: now three
women are emploved for
each new male employee.
Women from 18 to 70 are
working in 60 percent of
the plant departments. A
big percentage of them
are riveters. Twenty
thousand women are em-
ployed in one of the Cali-
fornia plants alone. With-
out experience, they start
at 60 cents per hour,
which is increased shortly to 73 cents,

In such tremendous armies of employees,
absences due to sickness and other causes
are bound to mount up. It would take sev-
en men working 45 years each to duplicate,
at six dayvs per week, the time lost in the
three California Douglas plants in one
month alone. Reduction of lost time is one
of the goals being sought.

Every emplovee is urged to use his brains
to find short cuts and better methods that
will speed production. Out of 500 ideas
submitted in one plant in a month, enough
valuable suggestions were found to save
2000 man-hours of work daily, or 730,000
man-hours per year. One suggestion alone

Engines of a “Flying Fortress” are given their final test.
By now this battlewagen is flying over Europe or Africo

POPULAR MECHANICS



doubled the speed at which cer-
tain electrical sub-assemblies
are turned out. Cash awards go

to those who make useful sug-
gestions. Such ideas, in a year,
provide enough savings to man-
ufacture a fleet of 154 extra attack
bombers.

The employee welfare depart-
ment operates eight cafeterias, a
general store, gasoline station, post
office, candy stores, loan service,
legal service, and 100 acres of park-
ing lot. Fourteen thousand meals a
day are served at the Santa Monica
plant, 17,000 at the Long Beach
plant. At Santa Monica, employees
buy 6,700 cups of coffee per day,
18,000 soft drinks, 5,000 hamburgers,
and spend 24000 nickels for gum
and candy bars. The welfare de-
partment’s loan service charges no
interest and usually has about
§15,000 outstanding in sums rang-
ing from emergency carfare to $500
loans, mostly for hospital expenses.

Employees have the use of an
aeronautical library and alse have
their own monthly magazine, with
a greater circulation than many
metropolitan dailies, Each issue re-

MAY, 1943

This C-54 corgo plane, being completed outdoors,
has the copacity of a standord roilway boxcar

Assembled ready for installation on planes, these
matar cowlings will house over 50,000 horsepowar




division begin by making outline
drawings that establish the shapes
and sizes of such parts as the fuse-
lage, tail group, and wing. Other
engineers are deciding on the type
of airfoil, working out power
plants, and establishing the center
of gravity, and are locating fuel
tanks and electrical and hydraulic
systems.

Now the plane is broken down
into pieces, Three hundred drafts-
men go to work on detailed design.
Even a fairly small plane will re-
quire as many as 1,500 preliminary
drawings. Each part must be co-
related with the rest. The man
designing a bulkhead, for instance,
will have electrical, surface con-
trols, hydraulics, and heat and
vent experts looking over his
shoulder, each hunting for the best
place in the bulkhead for passage
room. Meanwhile, the purchasing

Attack bombers for Britain line vp for final ground inspection department begins prelimary or-

guires 15 tons of paper. Jobs inside the
plantz inelude practically every sort of
oceupation, from operating huge hydro
presses that shake the ground with their
impacts to the delicate work of building
and calibrating precision instru-

ments. Photography might not i V1

seem necessary in building planes,
vet the photo department in one
plant alone exposes more than
11,000 negatives per year and
turns out more than 126,000 prints.
The work includes microphotog-
raphy, copying, halftone negatives,
automatic photos of recording in-
struments, pictures of mock-ups
and parts, and employee identifi-
cation pictures. Thousands of feet
of motion pictures are also made
of technical subjects.

From conception to test flight,
production of a new design is car-
ried on with meticulous care. So
many drawings are needed in lay-
ing out a new design that the C-54
transport, for instance, couldn’t
lift off the ground the paper work
required in its construction.

Draftsmen of the engineering

Elevators are stacked up at the Vega Air-
craft plant ready for assembly on planes

0

.dering. There will be some 18,000
component parts in the new plane. Some
will come from the 1,800 subcontractors in
southern California who work for Douglas,
others from manufacturers in all parts of
the United States.

POPULAR MECHANICS



Truckloads of paper have already been
used up and the design work is still far
from finished. ¥ou begin to understand
why the engineering department runs 1,000
miles of yard-wide paper through its blue
print machines every year, and why
450,000 pounds of shop bulletins and forms
are lithographed.

Next, some 6,000 drawings to pattern the
brackets, fittings, junction boxes, fuel and
oil system, assemblies, and installation fit-
tings are made. Each such drawing then
goes through different departments for
checking. A pulley bracket, for instance,
may be shown as an aluminum alloy cast-
ing. The drawing of the bracket first is
checked in the engineering department to
make certain that it conforms o good de-
sign practice, then it goes to the strength-

check group that analyzes the stresses it -

will receive, then to the weight-control
group where its weight is entered on the
plane’s gross weight card. By now the
drawing of the bracket has been approved,
the necessary patterns and dies are ordered
and the blueprints for various departments
are made.

Tooling up for production is another big
job. The tool planning division is a factory
in itself. Some 20,000 “tools,” including
molds, jigs and frames, had to be de-
signed and built for production of the A-20
attack bomber alone. Even now, produc-
tion ean't begin until the scheduling de-
partment has worked out orderly schedules
by which the parts will flow from parts of
the factory or from subecontractors to their
places in the production lines, By now the
700 inspectors inside the plant are busy, as
well as 150 other inspectors who supervise
the work of subcontractors. There are
12,000 separate inspections in the making of
a bomber, before it leaves the ground. The
first plane of a new design, before produc-
tion really begins, may be flight tested 60
or 70 times, spending upwards of 150 hours
in the air, carrying five tons of special test-
ing equipment. One big plane may be pho-
tographed in flight by 400,000 frames of
motion picture film, and the technical as-
pects of its test flights may make a record
that consists of 17 books containing 300
pages each.

Too complicated? American manufac-
turing genius hasn't found it so. Neither
have the American pilots who fly the
planes. Their record in the air speaks for
America.
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~ Oil Pads Shield Battery

¥

Exerciser for Weak Eyes
Gives "Movie"

Double-tube optical instrument trains crossed eyes

Cross-eyed children are trained to use
both eyes in seeing with the aid of an eye-
muscle exerciser having special lenses and
using object cards that provide a fascinat-
ing movie show. Changing the angle of the
two tubes and inserting different cards
cause two halves of a picture to merge into
one, so birds jumping in and out of cages
can be seen in three dimensions. The in-
strument, demonstrated by American Op-

tical Company, is said to Train the non- ~

seelng squinfing eye to take its
WY b N

ables
From Deposit of Corrosion ¢

Formation of
corrosion on bat-
tery cables and
terminals can be
prevented, ac-
cording to a man-
ufacturer, by
placing a special
metal reservoir
over the batiery
terminal and set-
ting a felt pad in
the reservoir. Sat-
urating the felt pad with light oil each time
the battery is checked, it is said, will put
an end to the corrosive deposits,
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“5'BERLIN-TOKYO
EXPRESS

/ .fL',' Last year some 11,000,000 scldiers, seilors and
marines traveled on the American railroods, their
destinations Berlin ond Tokyo. Men and armament
crowded the roils with the greatest cargo in his.
tory. The total freight tonnoge of 1942 would have
locded a troin 440,940 miles long; In all, there
were 42,818,737 carloads moved, Above, a military
train on the Santa Fe railwoy stops briefly on s
way to o point of embarkation and its armed sen-
tries \'_hl:lngf‘.- guuld. At no time fram !ur-urli.r-.-g puin'.
to destination does the army relax its vigilance

* Fram the platform of rear possen-
ger car of army frain a sergeant
wotches the gunrr_‘l in a I:M‘:lh:f
tank, alert with @ machine gun

anta Fe Railway photo T An army feld piere is cooxed up
the looding ramp by a tractor,
to be put aboard a flatcar. A
warking crew member stonds ol
the side fo guide troctor driver

While the loading
crow blocks a toank on
a flatcar, a helmated
saldier apens the fur
rat top ond prepares
to take his poik in=
side as guard en route
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One of the army’s “half-tracks” crosses the sponner
from ramp to flatcar of the “Berlin-Tokya Express’”

Moter trailers are carefully stacked in pyramids
oboord Santa Fe train as inspector checks fostenings

MAY, 1943

“First call far mess" Ear:rlg:s o traoil of troop-
ers into the kitchen car of a military train

A trainload of tonks bocks up to a ramp and |
non-commissioned officer signals fo wnload




Cadet in Link trainer (left) keeps eye on poper target on circulgr trgek; right, studying BB machine Ui
JJV"*} b Finet e d ?’M »g}.-)gnu,ﬁ /By

ieces off paper flying from sfeel sfaffs / ground targets. The shoofing range Tises

that ride about a circular track represent BB machine guns operated by 60-pound

enemy planes in an indoor Link trainer air pressure, and three cadets can fire si-

target at Foster Field. Tex. They combine multaneously ‘at separate targets, their
the effects of maneuverable flight in aplane  scores being tallied by the number of hits.

with those of a moving target, giving les-  Of special value to the cadets is the experi-
sons that are valuable to the pilot cadets ence they gain in “leading” the moving
later when they fly advanced trainer planes  targets, the speed of which can be regulat-
and shoot live ammunition at tow and ed by manipulating a switch.

Rail-Puller Salvages the Steel From Unused Streetcar Lines

7%?5 ike p{]li.ng teeth to
rip out steel tracks from
city streets, but a huge
rail-puller pries them up
with little damage to the
surrounding pavement.
Mounted on a truck is a
boom with its far end at-
tached by a steel bar near
the top of an A-shaped
frame that straddles the
rail and stands on two
beams which serve as
runners paralleling the
track. The manual oper-
: ) — ation consists mainly in
- § | R —— . %, removing part of the

- 3 pavement at the rail joint.
Then pulley-operated
ey 2B R o T R Nl e At = ; tongs grip the end of the
Heavy steel roller inserted gnder rgil being lifted protects pﬂvnmEI rail and lift it high enough
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so a nickel-steel roller,
across the bottom of the
A-frame, may be insert-
ed under it. Pulling the
truck forward causes the
roller to pry the rail up-
ward, while the runners
hold the pavement in
place with downward
pressure. A second truck
hitched at the front pro-
vides additional power.
The machine, patented by
R. L. Shambaugh of La=
fayette, Ind., ean pull up
tracks at the rate of 10
blocks an hour from as-
phalt. Spikes come out
with the rails.

Lining for Old Tire

Made of Cotton
Prolongs Lle z[ J

0ld au tumblle

with cracked sidewalls,

"worn thin, or rough on

the inside, will give a lit-
tle longer serviee if a cot=
ton liner is inserted to

+ protect the inner tube

from damage. Made of

_ 100 percent cotton, the

liner is shaped to fit any
tire and forms a wall be-
tween the tube and cas-
ing so inside cuts will
not chew holes in the
inner tubes.

Flight Tests for Model Airplane

Simulate 700 Miles arl"vlj)lo{gr s

Giant new $2,100,000 wind tunnel dwarfs workmen. Note the contral panel

Atmospheric conditions met by high-flying planes will be
duplicated in an altitude chamber to be installed as part of
the research laboratories being constructed at Buffalo, H b 478
by the airplane division of the Curtiss-Wui
Used in conjunction with a new $2,100,000 wind tunnel de-
signed to operate at simulated speeds exceeding 700 miles
an hour for testing seale model airplanes, this chamber will
make exhaustive altitude tests on single-
place fuselages, reproducing actual dive
and elimb conditions. Coils and fans are

housed in the upper section of the chamber,
while the working chamber and control

panel are below. In helping to speed the
development of special equipment and
structures suited to low temperatures and
rarefied atmosphere at extremely high
levels, the chamber will be of great value
in evolving the world's best warplanes,

[ You can obtain additional information
about products desecribed in this magazine
by writing to the firms listed in the Where-
to-Buy-It index. Say You Saw It in Pop-
ular Mechanies.
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DD YOU know that

vou can turn your
workshop into a wartime
factory?

Thousands are doing it.
Men whose hobby is
model railroading, or who
used their workbenches
and tools simply for
building garden furniture
and knickknacks, are
now a vital part of the ar-
senal of democracy, pro-
ducing at home small
parts for guns, tanks and
airplanes. Even the small
amount of work you could
do at home is needed.

This is a war of “tremen- '
Home crafts may lead to wor jobs, such as welder (balow) is deing, dous trifles.”
or hobbyists moy themselves become subcontracters like the banker Tw ho ha t
obove, whose home workshop now turns out parts for war machinary : 2 me.n Wwho have pu
. their hobbies to work are

Los Angeles bankers.
One, W, % Tailne, isa
model railroad fan, He
has 1,200 feet of “0” gauge
system, with 10 engines,
30 passenger and 70
freight cars, all built in
his own small workshop.

But now his backyard
shop is busy on war or-
ders. He and two neigh-
bors put in as many as 30
hours a week each after
business hours. Two
wives run drill presses in
the daytime. Together,
they deliver 150 man-
hours of production per
week —more than the
equal of three men work-
ing full time.

It all started when a
busy subcontractor for a
large aircraft plant, re-
calling Tayloe's skill in
making models, asked
him to turn out a few

%419
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This is o boring and facing machine
for finishing ship fittings. Each cut-
ting head is driven by a combina-
tion of two Ford motor transmissions

Skilled amoteur designer (right) lifts heavy porallel
with another. A thin film of oil acts as an adhesive

dozen small fixtures. There was no rush,
but the work had to be accurate to 1,/10,000
inch. That was easy for anyone who had
built model railroad engines, Tayloe turned
out the work and asked for more. His shop
has been busy ever since. One order may
be for a few thousand special nuts, another
for only a dozen steel straps that must be
drilled and tapped to
specifications —all to go
into some sub-assembly,
possibly for a dive bomb-
er, possibly for hospital
equipment.

Materials are provided
by the contractor. Some-
times Tayloe does a job
on a siraight subcontract
basis, sometimes at a unit
price. Most of the work
consists of small items for
which the contractor
hasn't room in his own
shop, or doesn't want to
take time to produce,

With the profits, Tayloe

His chief l'ln-i:l:ql' onca was mok-
ing tiny lacomotives. New, he
maoakes precision fixtures for war
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Air raoid wardens, working in backyard werkshops, constructed this port-
able pressure system for fighting fires as o sofeguord agoinst bombing

has been able to add drill presses, an arbor
press, a grinder, and other tools to his
equipment. The home workshop has a re-
spectable backlog of orders.

The other banker, Ivan C. Wallace,
makes machine tools as a hobby., When he
wants a set of parallels, for instance, he
grinds them himself. These are metal bars
with perfectly parallel sides, used as bases
in some metal-working operations. He
does such exact work that if one of the
parallels is held flat against the other, with
only a thin film of oil between them, lift-
ing the one on top will also raise the other.

Wallace now builds special
tools for small machine shops
working on war orders. One
night he may complete a
wooden foundry pattern for a
set of pulleys on his wood
lathe; the next he builds steel
jigs with which a machine
shop will turn out small parts.
One “customer” needs special
precision chucks for a high
speed automatic lathe, anoth-
er an automatic depth attach-
ment for a couniersinking
drill. Much of the several
thousand dollars worth of
equipment in his backwvard
workshop was paid for out

Making machine tools, hobby of this
banker, taught him the skills he vses
in designing parts for wor machines

T8

of the profits of such jobs.

Still another example
of how hobbies are going
to war is a college pro-
fessor who is producing
small fittings for an air-
plane factory. He casts
small parts in aluminum
or brass and turns them
down to size on his lathe
at home. He uses illumi-
nating gas to heat his
¥ small furnace, with an at-
)l tachment from a vacuum
cleaner to supply the air.

Some sort of war work
is being done in nearly
every town in the United
States. If you want to
help, make a list of your
skills and tools and ask
some local manufacturer
what you can do. Samples
of work you have done will help prove your
ability. Don't bother with large factories
turning out finished products. The people
who need your help are the subcontractors.
Ask your chamber of commerce for ad-
viee. The Los Angeles chamber of com-
merce, for instance, has a special depart-
ment to put subcontractors in touch with
small shops, and tell small shops where
such work may be had.

If an order is too big to handle alone, or-
ganize a group who have home equipment.
Such a club, or company, can do much
work nights and week ends. Sometimes it

POPULAR MECHANICS



is best to pool the equipment
and install it in a central shop.
Two things to remember are
that if you promise or subeon-
tract to turn out a job at a cer-
tain time, you must meet that
delivery date; and although a
small amount of spoilage may
be tolerated, sloppy workman-
ship will bring a cancellation of
the order. You will find plenty
to do even if your equipment is
confined to wood-working ma-
chines. One big recent contract
called for hundreds of huge
wood and plywood. troop-car-
rying airplanes. Much of the
work of building these will be
“farmed out.”

Numbers of small backyard
shops have grown into big bus-
inesses. One radio amateur
who began to cut and grind fre-
quency control erystals for his
own use was asked by his
friends for similar crystals.
Work piled up until he had lit-
tle time for his regular occupa-
tion; now he employs 300 peo-
ple and turns out control crys-
tals for military uses.

You will be doing your part,
too, if you develop methods to
save ‘material, or step up pro-
duction. The Army -ordnance
- department figures that eight
. tons of steel and 8,000 hours of

. machine tool use were saved in

one econtract for bombs when
carrier lugs were redesigned in
pressed steel instead of as forg-
ings. Almost nine carloads of
steel were saved on another
contract when someone found
a way to stamp out steel clips
that would do the job of a more
complicated locknut assembly.

Don't give up without a try if
you need a speecial tool and
can't buy it. Mayvbe you can
build it yourself —out of old
automobile parts, for instance,
Sam Carter of Los Angeles de-
vised a multiplé drill press that
uses a truck transmission to
drive the drilling heads, togeth-
er with some automotive uni-
versal joints,

MAY, 1943

In this heme workshep, owner and neighbors devete 150 man-hours
weekly to war work (obove). Hobbyist below demonstrates vacuum
attachment with which he whisks away dust from lathe operations

79



Tl Lot 77
2b :

Model of Street Under Dimout o a target perhaps five miles
overhead. Foreign matter in its

Tests Vlﬁlblht}" fgl‘ Safe;y - delicate machinery would throw
4] . ——  off its calculations so it is assem-
bled in air-conditioned rooms, and
women working on it must forego
nail polish or long fingernails and
must keep their hair covered.
Even a particle of nail polish in
the delicate gears might spoil the
aim of an antiaircraft battery.

Platform to Service Plane
Mounted on **Stairway’’

All the o of“an air-
plane can be reached by service-
men who use an elevating plat-
form that is moved around as eas-
ily as a dolly and is elimbed by
stairs. Adjusted for height by a
hydraulic strut, the lift provides a
three to 10-foot “stretch.” Thus
the stand, capable of holding 1,500
pounds and enclosed for protec-
tion of the workers, can be placed
within easy range of wings, fuse-
lage, engine or tail, permitting ac-
cess to the hard-to-get-at places.
For long hauls, the stand can be
towed by automobile like a trailer
cnn its 'EE}—lru,]'L air wheels.

Model is used with “dimometer” for testing vision on streets
in an effort to reduce pedestrion accidents in wartime dimout

In the hope of reducing pedes-
trian accidents, which took a 20
percent jump when dimout regu-
lations went into effect in New
York, a “dimometer” for testing
vision has been developed by New:
~ork University Center for Safety

ation. It inclides a model of
a city street on which wvarious
lighting and traffic conditions can

- be duplicated for study.

Robot Aims, Fires Ack-Ack

= Within Five }Zc :fé

. Performing com {( hat

" would require hours of work from
a score of mathematicians, the
Army's antiaireraft director fig-
ures the horizontal and vertical
distances and the speed of ap-

proaching planes, then dictates the
moment that the guns must be

Mobile service platform, from which mechanics can reach all
fired so that ShE]-I-'-" will converge pars of an sirplane, folds for towing behind an autemobils
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Rip-Resisting 'Chute Opéns at Onl

&1

Inverted cone directs air into slits in parosal, relieving the
thock when new porochute opens, even ot low altitudes,
At right, it drops motorcyele in its own trailar

7 7 =4 /1
o vigatts M-ﬂﬂ’/&,ﬁ,{’lf il 3/ e P oAt
Succes landings from only lil[:]-fnut./ rip the abric. It can

Iuljﬁva‘.l.

altitudes hjve been made with a parachute
designed by Dr. Christian A. Volf to elimi-
nate the jar on the fabric caused by too-
rapid opening at the high speeds of modern
planes. Inside the parascl is an inverted
cone of silk, and around the parasol proper
a series of slits, in addition to the standard
opening in the top. Tests showed that air
rushes through these slits as the canopy
first opens, easing the strain so much that
heavy loads dropped at high speeds won’t

Hospital Plane Has Hinged Top to Admit "Stretcher
w[ﬂ%"'— e I 14 ~ ol Y 1/5

iers are spe

from the scene of a crash
back to the base hospital
at a Gulf Coast naval air
station in a flying ambu-
lance with a folding roof,
capable of taking off and
landing in limited space. [ .
The casualty is cradled in | y
a sturdy, basketlike | et A
stretcher, whieh [its v
snugly within the hinged
portion of the fuselage,
When this is folded baclk,
the injured man, stretch-
er and all, can be removed
from the plane with a
maximum of comfort.

MAY, 1943 W
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‘be used at low alfi- )
tudes because its “shock load” is only one-
fifth that of the older types, the inventor
says. With the parachute Dr, Volf invented
is a boatlike trailer that contains a motor-
cycle. When the unit lands, a paratrooper
removes two bolts, folds down the trail-
er's wheels, and attaches it to the motor-
cycle. The trailer could carry men, sup-
plies or, if used by a Red Cross unit,
wounded paratroopers. Army tests of the
new parachute have been scheduled.
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War “orphans” some highways, requires building of others. Werkers at
tunnel portal, above, are guarded from falling debris by steel shield

F AN engineer should
level and partly pave the

entire states of New Hamp-
shire, Rhode Island and
Connecticut he could rep-
resent roughly the propor-
tion of the country's area
used as roads and highways.

Not even counting city
streets, about one acre in
. every 200 in the,United
States is devoted to public travel.

Wheels on these highways are
beating out the rhythms of war.
MMunitions and war workers speed
over hard surfaced travel arteries.
Construction of airplanes and
even of ships is stepped up by
building subsections at scattered
points, then trucking these parts
to assembly plants. Army convoys
move on the strategic military
highways.

So complete is our highway sys-
tem that except for a few con-
necting links, no new construction
is required. One might think the

True machine of war is this huge truck-
loading scoop, lifting readbed rocks and dirt

POPULAR MECHANICS

; RN

o
g



highway engineers could
rest from their duties,
But, suddenly, a great
air base must be built al-
most overnight at a re-
mote location. Contrac-
tors are asked 1o overload
their trucks and operate
them 24 hours a day. Ina
week the secondary roads
that lead to the airport
receive a greater pound-
ing than during a year of
ordinary use. The pave-
ments crumble,
Unexpectedly, heavy
truck travel develops on
roads that were built only
to carry light vacation

Scale models of new bridges, such as
one shown obove, are not possible on
hurry-up job like the Alaska Highway,
where ponteen span (below) was buili

Distances are shortened by high-
way realignment, as in job above

traffic into the mountains.
Ore from great mineral
deposits or logs from the
forests must flow in
steady streams down 1o
the mills. Bridges shake
under the impact of the
loads. The asphalt is
churned to mush.

Traffic dwindles over
many urban routes but
multiplies on others that
lead to great war plants.
Unusual maintenance
problems begin to plague
the highway engineers.
With fewer men, only a




|

Bomber wings made at distant foctory are trucked to main fobrication plant for final assembly of plana

fraction of the equipment they used to
have, and with most customary materials
unavailable, they still have a job to do.
Bridges are a special problem. Califor-
nia highways, for instance, include 1,400
bridges, totaling about 100 miles of road-
way. They are of all sizes and designs,
from a cable suspension bridge, built in
1856 with materials shipped around the
Horn, to the great new steel and concrete
structures that span San Francisco Bay.
Usually, bridges never get a chance to
wear out. They become obsolete instead
and are replaced by wider, sturdier struc-
tures designed for modern loads, or they
are torn down when an improved highway
is built over a better route. In the past the
highway engineers followed an orderly

schedule of replacing old bridges accord-
ing to the growing needs of traffic. With
war, this schedule had to be dropped, and
now engineers are scheming up all sorts of
ways to strengthen some bridges, repair
others, and replace them when necessary.
Every old bridge is a different problem be-
cause no two are alike,

- Now and then engineers are able to re-
shape an old steel railway span into a high-
way bridge. Often they must rob existing
bridges of steel to create a new one. For
instance, one old steel bridge may be re-
paired by shortening it—building out the
abutments from each end, shortening the
gpan. A few girders and trusses are left
over. Another ohsolete steel bridge can be
replaced entirely with a timber structure
laid on top of conecrete
arches. Now they have
one old bridge and part of
another, enough metal for
a modern welded struc-
ture that is badly needed
a few hundred miles away.

But the engineers aren’t
always that Iucky in find-
ing materials. When steel
first became secarce, they
prepared to pour concrete
bridges. But not even steel
for concrete reinforeing
could be obtained. In Cal-
ifornia the state highway
department bought up all
the old lightweight rail-

Earth is scored os by marks of
giant claws when scrapers (left)
level a hill for a new highway
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way trackage it could find. When
the rails were split lengthwise
with a cutting torch and then an-
nealed, the metal made good re-
inforcing material for concrete
structures. When the last of the
rails was used, the engineers went
over to massive concrete bridge
designs that required no reinfore-
ing. Then cement became scarce,
so timber struetures were built.
Now timber itself is on the prior-
ity list and the engineers are
seratching their heads again.

In one western canyvon the en-
gineers had trouble with “sea-
going” bridges. The small wooden
structures they built across the
stream were frequently washed
out by winter floods. Traffic didn’t
warrant larger spans, so they an-
chored each bridge deck with
heavy cables to adjacent trees,
Now when one of the bridges is
washed away it floats only to the
length of its cables, and can be
hauled back in place.

Inspection crews are constantly testing
the strength of highway bridges. Main
members of timber bridges are bored with
an electric drill to check against core rot
or termites, The inspection holes are then
plugged with wood and sealed against the
weather. Steel bridges near the seacoasts
rust rapidly if they are not kept painted.
Concrete structures require little mainte-
nance but regular inspections are made for
cracking, settlemént and chemical action.

Steel bridge frame stretches out toward its next support in con=
struction of mew highway maode necessary by pressure of war

Engineering records of each bridge note
its present condition and safe load limit.
Weak bridges are posted with warnings of
the safe allowable load and speed.

More than $50,000,000 has been spent in
California alone in the last two years on
improving highways. The program in-
cludes realignments of strategic roads,
building access roads to new military bases,
and completing emergency flight strips ad-

(Continued te poge 162)

Thirty=wheeled truck l.min hauls 30-ton loads of maghesium ore concentrates to railhead in Southwest

|
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Lamp Bases on "]Jitters Table”
Flip Endwise for Inspectors

- Heart of the “jitters table” used by Westinghouse
inspectors to spot defectiVe 5158 &
series of “turnover tubes,” spiral channels across the
center of the table which turn the bases end over
end, eliminating the tedious job of picking up each
hase to examine both sides for ;
flaws. The automatic turn makes
inspection 400 percent faster. A
motor underneath the sloping ta-
ble keeps it vibrating, to jog the
accepted bases on down the pro-
duction line,

“Upside Down”’ Eyesight

was blindfolded. For a week the
subject wore the instrument each
day; both his eyes were blindfold-
ed at night. At first, the wanderer
in this scientifically topsy-turvy
world had difficulty in walking, or
in judging the movements of his
hands. After a few days he learned
to gauge distances fairly well, and
before the end of the week every-
thing looked rightside-up again.
His eye had adjusted itself to the
new condition. After the week,
the instrument was removed, and
the subject again experienced dif-
ficulty in standing or walking
straight, until, after another peri-
od of confusion, his eyes again
adjusted themselves to normaley.

Five-in-One Can Opener
Serves as Screw Driver

Five kitchen toolf Are sombined
in one in a can opener that oper-
ates with egual ease on round,
sguare or oval cans. For opening
cans, the blade is placed over the
rim and a side “wing"” is turned to
pull it forward while the handle
is held firm. The opener is also
used as a serew driver, bottle cap
remover, fruit jar cover lifter or
pry. A bracket is supplied with
the opener, by means of which it

can he mounted on a wall.

5 C.o

Rights Itself in W, ﬁ

How the human’z Fﬁe vith

an instrument that turned every-

thing the subject saw upside down,

“righted” its visible world within

a week is reported by the Better
Vision Institute, The inveTling in-

“strument, fitted on one eye, re-

versed the visual images on the

retina of that eye. The other eye  Amnaching opener to wall bracket, upper left; five uses shown

wl 3o 5t
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M .
rill Bores Ms ‘at Oncﬁn Engine Block

Boring from three sides at once, this multiple drill speeds delivery of engines on a contract for the Navy

At the touch of a button, more than 100
drills from three sides bore holes into a big

udson Invader engine eylinder block.
This big three-way multiple drill saves
both time and manpower in accelerating
the output of these airplane engines. This
machine, with its companion which follows
it by tapping the holes, handles more cyl-
inder blocks in one hour than were pro-
duced in an entire day under former meth-

MAY, 1943

ods, when holes were drilled one at a time
and then tapped singly. The multiple drill
was set to work on an important war con-
tract for the Navy, after a pilot job was
successfully tested.

{[In a single year, one female moth and
her descendants, if permitted to develop
unmolested, could destroy as much wool as
13 sheep can produce in a similar period.
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DELIVERING the GQODS

) £67

ande C-46—is the world's largest twin-engine

This giont “sky troopship”—the ﬂurlj,‘uﬂqqgl____‘n‘_ i i
military transpert. It carries soldiers, jeeps, guns. e “dwarf” beside it is a P-40 fighter

OARING over strange lands and

strange seas by day and by night, an
unheralded group of flying heroes is tak-
ing the fight to America's enemies all over
the globe.
They drop no bombs and they fire no
guns; their job is to deliver the goods—

airplanes and equipment and supplies—to
the combat teams doing the actual fighting,
often thousands of miles from home shores.
They are the pilots and the members of
crews of the Air Transport Command,

If a big, four-engine bomber is to be de-
livered to a base halfway around the world,
these modern pioneers
climb into the huge air-
plane and take off with
little more conecern than
if they were going for a
joy ride. Then, hour after
hour, they drive steadily
for their destination, fly-
ing mostly at night and
landing only for fuel and
a catnap. Dawn usually
finds them gliding down,
so that maintenance men
may have daylight for ac-
complishing whatever re-
pairs may be necessary,
then on at dusk, until they
Looding a big Douglas transport
with mirplane paorts that will
be rushed to U. 5. base overseas

POFULAR MECHANICS
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Treops march inte a Commando—number it carries is kept secret to disturb the rest of Hitler ond Hirohito

set the bomber down where it is needed
to help conquer the enemy.

That is the ferrying job of the Air Trans-
port Command’s pilots and crews. Then
there is the gigantic task of transporting
millions of pounds of weapons, ammuni-
tion, spare parts and supplies to Uncle
Sam’s far-flung string of air bases, as well

as to the flying stations of the nations allied
with this eountry. This too the Air Trans-
port Command is doing, and doing well, by
operating a transport system so vast that
it eclipses even the dreams of America’s
aviation visionaries.

Of an entirely different nature is an-
other phase of the Air Transport Com-

Man in mask {left) insulating plane with kapok. Right, fuselage of Douglas flying bexcar being lifted from jig

MAY, 1943
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A familiar sight on the Atlantic ferry route is this Lockhead,
colled Hudson bomber by the RAF. Scaores of them hove been
flown aeross the ocean by Air Tronsport Command pilets

————

Clossup of turret on the Hudsen beamber with gunner on alert
for enemy fighter planes. Gunner can troin guns in wide arc

This view of the inside of carge plane under construction gives
some idea of its size; the warkmen are installing folding seots

mand’s breath-taking task. A unit,
known as the Air Evacuation
Group, has been organized for the
purpose of transporting from thea-
ters of war the sick and wounded
military personnel. Among other
things, facilities for treatment in
transit are provided.

The unit uses transport planes,
which serve the double purpose of
bringing in supplies and carrying
out the wounded. For the latter
purpose, the planes are equipped
with fittings for racks and supports
to accommodate standard army lit-
ters. As many as 40 patients may
be transported in a single plane at
a time, and in comfort. Each evae-
uation is under the direction of a
flight surgeon, who is in charge of
one nurse and one trained Medical
Corps enlisted man. Some idea of
the value of this service may be
gained through a simple compari-
son; over difficult terrain, a trip by
ground means may take as many
as 18 hours, whereas, the “flying
hospital” makes it in one hour. In
addition, the patient is spared the
strain of jolting over rough roads.

Planes used for this purpose have
facilities for surgical teams and for
blood transfusions and the use of
plasma, as well as medicines, stim-
ulants and sedatives, thermos jugs
for liquids and chemical heating
pads. When necessary, the stand-
ard oxygen mask can be employed
to advantage,

Equipment of practically every
deseription is included in the car-
goes of the ocean-jumping aircraft

POPULAR MECHANICS



of the Transport Command. A typical car-
go may contain airplane engines, medical
supplies, food concentrates, radios, flash-
lights and cigarettes. In the first 11 months
of operations, about 125,000 pounds of let-
ters were carried by the command's planes.
Since installation of V-mail, about three
times as many letters may be earried.

A few months ago an average of 1,000,000
pounds of essential priority air cargoes
were being handled by the domestic serv-
ice of the Transport Command. This serv-
ice formerly was known as the Contract
Air Cargo Division, which utilized the fa-
cilities of 15 commercial airlines to deliver
airplane parts, equipment and replace-
ments throughout the Western Hemi-
sphere. At that time, the schedule called
for each contract airplane to fly an average
of 10 hours, or 1,500 miles per day, carry-
ing about 3,500 pounds of cargo, as well as
transporting military personnel.

Among the commercial transport aireraft
in this service are converted Douglag DC
3s, Lockheed Lgdestars. and Boei E
and the new Douglas C-47s and %r-&eﬁf
gine C-54s and the Curtiss C-46s—the huge
two-engife planes. Generally, these air-
craft are fitted with a large loading door in
the side and reinforeced floors.

At one of the command’s bases on the
Atlantic coast, there is encouragement
aplenty for every American. Formations
of fast, new aircrafi—big bombers and
other types—not long off the production
lines, swoop down onto the landing field at
frequent intervals, then, in a few hours, are
roaring across the ocean. At the controls
of these airplanes are the unheralded he-
roes, young pilots and members of crews,
who take the ocean crossing as routine.

They talk casually of their trips, jour-
neys which may have taken them 30,000 to
40,000 miles and during which they may
have landed in a dozen countries and have
passed over many more. Automatic pilots
give the crew periods of rest as they swing
more than halfway around the globe; out
of tin cans come their food, the preparation
of which falls to the best cook on board.
The navigators carry a complete set of
world maps as standard equipment,

And with all this flying, often to points
never considered by commercial airlines
in their plans for transoceanic service, the
safety record is almost unbelievably ex-
cellent due to the system of weather re-

{Continued to poge 158)
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Amphibious “Barrel” Tank

Built With Less Steel
N 4 T : _I:F'g'.-.. ﬁ..:: ;
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Maodel of roller tank shows end mounting of whesls

Among many devices mfr;rﬂc'ﬁ'fsgave
brought to Washington as offerings toward
winning the war is an amphibious armored

tank model having a unique two-wheel
arrangement. The two wheels, hemispher-

ical in shape, are placed at the ends of the

roly-poly vehicle, moving it along in bar-

rel fashion. A trailer wheel at the rear

prevents revolving of the entire body,

where the crew and engines are housed.

The driving wheels can be moved inde-

pendently to steer the tank. Less steel

would be consumed in its manufacture.

Turret guns are unnecessary since the tank

itsell can spin around,

One Pound of Man’s Finest Silk

Would Span 20-?5'?03}919
Rivaled in fineness only e strar?ﬂé np

a spider's web, a new synthetic textile fila-
ment weighing one-eighth as much as the
finest natural silk filament has been de-
veloped by the Celanese Cogguratiun of
America. It takes 20,000 miles of the

ad, described as the finest produced by
man or nature, to weigh a pound.

(50 rrodreon &~




Steam Helps to Free Wires 2 %.coodrich Compans-have tested near-

K varieties of plants found in this

IIL Old Electrlc CDIIdlIltS hemisphere. A five-minute test has been

/;/ O — developed which gives an approximate es-

timate of the natural rubber in plant tis-

sues. Most of the plants examined show

rubber content too low for commercial use,

though some contain sufficient guantities

of resin to justify further study as possible

sources of materials for synthetic rubber.,

The Russian dandelion appears to be the

most promising emergency rubber-bearing

plant for growth in northern climes, for its

root's rubber content is readily obtained

by mechanical means, and after rubber

is extracted roots can also be used for
alcohol production,

“Speed Warden” Warns Driver
At 34 Miles an? ur
skip along

It's so easy to 1
faster than the national speed limit of 35
miles an hour, that a warning device will
help.drivers keep within the legal bounds,
It is called the Speed Warden and gives the
foot a nudge by resisting pressure of the
accelerator beyond the 30- or 35-mile
. . point. Attached to the foot pedal, the de-
Hot steam melts covering on old wire stuck to tvbe  Vvice has a plunger that strikes the floor at
a predetermined position, yet it does not

“Frozen” electric wires that cling tena- create a positive stop at that point. If the
ciously within conduits can be removed by  driver wants more power for passing, he
fcl::lc:i.ng live steam intodthe Iduﬁ-hﬂ ﬁ- can get it by exerting a little extra pres-
gable steam generator, develop v Utili- ure on the pedal.

has

ties Research Commission of Chicago,

extricate at resisted all ofher re-

moval efforts where the old, undersize cir-

\s\'uuits were to be replaced with adequate
h

wiring. The combined effect of the steam
and heat emulsifies the hardened wax and
asphaltum covering the wires, tending to
loosen the wires and providing a lubrica-
tion for easier passage through the pipe
when they are pulled. In place of the old
wires, new ones with the thin-wall insu-
lation can be installed, obviating the use of
unsightly exposed conduits on ceiling and
wall surfaces.

2,000 Plants Tested for Rubber;
Russian Dandelion Found
poh

In the ceaseless sear f(u{b to re-
place the supplies cut off by the Jap con-
quests of Greater East Asm investigators
of the
nell University, with financial

e

dal rom
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“Foot nudger” in place, top; below, adjusting plunger



By Robert L. Smith

N HOMEMADE circular
card tables that have
folding legs, the use of leg
braces of the usual kind that
are found on square card ta-
bles, is not always practical.
In such cases, rigidity of the
legs when they are extended
can be obtained by using
clamps of the kind shown in
Fig. 1. Each clamp consists
of a camlike piece pivoted
on one of the two blocks be-
tween which the leg swings,
so that the large rounded
end of the cam wedges tightly against
the leg to “freeze” it in position | ;
against piece A, Fig. 1. With this ar- '
rangement, considerable wear must
take place before the locking action
becomes ineffective, if the legs and
cams are hardwood. Piece A is cut from
2 by 4-in. stock and one side is rounded
to fit the curvature of the apron. The
block on which the cam is pivoted
should be 1% in. thick but ¥-in. stock
is suitable for the ather bloek. Althoush
a dowel might be used as a substitute AGAINST
for the bolt, maximum rigidity results \__NEEE A
by tlghtenmg the wingnut as this elimi-
nates side wobble, while the cam pre-
vents any tendency of the leg to move

T T —— _.7——___—_ — — =
¥ e X
XAl I e *\' I =
! &
L\‘ CLAMP FOLDED LEG CLAMP 1IN MOTCH

SECTIONMAL VIEW
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inward. Note how each leg is rounded at
the upper end, which prevents it from
binding against piece A when swinging in
or out. When extended, the leg must fit
snugly against piece A. Also note that the
notch in the leg to receive the eam is eut
at an angle to assure getting full benefit
from the wedging action of the cam. A see-
tional view of the table, with one leg folded
and the other extended, is shown in Fig. 2.
The apron of thin plywood serves to hide
the blocks on which the legs and cams are
pivoted, and also stiffens the table top. The
diameter of the top of the original model
was 36 in., and its height above the floor

LEGS FOLDED

*/ o CLAMP IN NOTCH
R,

REN:

Underside view of table show-
(3) ing position of cam when legs
are folded and extended

30 in. The width of the tray was 6 in. and
it was attached to the apron by means of
eight bracing partitions, each one being set
at an angle of 45 degrees to adjacent ones,
The legs are planed down on one side only
to a thickness of about 1 in. at the bottom.
This tapering will permit the legs to fold
more compactly than if left square, al-
though two of the legs will still project a
little beyond the apron. If you prefer to
have the legs nest flush within the top, the
apron width will have to be increased to
about 4 in. When the legs are folded, the
cams are swung to the position indicated in
Fig. 3, and the wing nuts tightened.

Wild Berries Planted for Birds Protect Cultivated Crops

Fruit and berry raisers often can protect
their crops against loss by birds if they
plant wild trees and shrubs that mature
their fruits about the same time that the
cultivated crops ripen. In most cases, you
will find that birds prefer the wild fruit to
the eultivated kind. The following list of
fruit-bearing trees and shrubs and the
months in which they ripen will enable
anyone to work out a schedule suitable to
the fruits cultivated in any given locality.
Of course, there may be a slight variation
in the ripening time in different parts of
the country. Wild mulberry and Juneber-
ry, or shad-bush, will ripen in late June

94

and early July about the same time as
cherries and strawberries, while English,
or golden currant, and blueberries will ma-
ture in July along with raspberries and
currants. In August, elderberries, choke-
cherries, buckthorn and huckleberries will
attract birds away from ripening blackber-
ries, dewberries, youngberries and boy-
senberries. September, of course, is grape
time, which is also the same time that wild
pokeberries and wild grapes ripen.

4 the grass in your lawn is sparse, you
will usually find that fertilizer is needed
much more than reseeding.

POPULAR MECHANICS



Leaf Shelves Make Novelty

-

SHELVES AMD BRALCKETS
SCREWED FROM BACK

Wall Decorations
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Holding small knickknacks, these novel-
ty leaf shelves are highly decorative on
walls, especially when placed at the sides
of large pictures or mirrors, Besides the
three designs shown, various other combi-
nations can be worked out, patierning them
after the leaves of your favorite trees or
those that are peculiar to vour loecality.
The leaves are scroll-sawed from Yj-in.

stock and are fitted with one or more
shelves, depending on the leaf combina-
tions. As shown, the hickory leaf lends it-
self to the use of three shelves, while the
oak or maple are suitable for only one. The
shelves and brackets are attached to the
leaves with small wood screws, which are
driven from the back of the leaves.
—Warren R. Stevenson, Chester, I1L

Crabgrass Seedlings Killed by Thick Tall Lawn Grasses

One of the best ways of keeping crab-
grass out of a lawn is to provide a heavy
turf. Seedlings of crabgrass are extremely
sensitive to shade, and if the turf is thick
and allowed to remain at a height of 3 or 4
in. to provide dense shade during the ger-
mination period of crabgrass, which is
early May in the northern states, the seed-
lings are likely to be killed. As lawns pro-
duce most growth during spring and fall
months, condition them early in the spring.

MAY, 1943

Lime applied at the rate of 50 Ibs. per 1,000
sq. ft. in January will be beneficial. Fer-
tilizer should not be applied later than
early in March as later applications are
beneficial to erabgrass. If there are spots
that need reseeding, do it early so there
will be a thick turf before the crabgrass
germinates. Avoid watering during the
summer months until the lawn starts to
wilt; then water until the soil is soaked to
a depth of 4 inches.

95



Scraper Iron on Side of Truck
Cleans Form Boards

To simplify the cleaning of cement from
concrete form boards while loading them,
one contractor used a piece of flat iron bent
at right angles and screwed to the side of
the truck body as indicated. The workmen
inspect the boards when loading them and
those that have dried cement on the edges
are passed over the scraper to clean them.

Soap Mark Lubricates Sheet Metal

To Cut It With Shears
If you have some
heavy sheet metal
<3 . _.4 to cut with shears,

k. “7 7| the job can he
el ‘b A made easier by
e et Ty marking the line

{ SOAP LINE of the cut on the
metal with a bar of

soap. This will serve as a lubricant so that
the shears will cut the metal with less effort.

Keeping Circular Saw in Balance

When a eircular saw runs untrue and
out of balance often the trouble is due to
play between the mandrel and the hole in
the saw blade. Jointing seldom improves
the condition unless care is taken to place
the saw on the mandrel in the same posi-
tion each time it is removed. However, by
putting an identifving mark on the blade
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and keeping it uppermost when placing the
saw on the mandrel, the relation between
the mandrel and saw is always the same
and, after jointing a few times, the saw will
run true and in balance. The same thing
applies to dado heads, cutoff wheels and
other attachments used on a saw.

—L. A, B. Hutton, Ottawa, Can.

Twist Drill Used as a Reamer

Having a num-
ber of holes in
sheet metal that

were too small, srace REVERSED
and having no Biv
reamer at hand to SHEET

enlarge them, one METAL
tinsmith did the ¥ o
job with a twist /
drill. This was re-

versed end for end in the chuck of a brace
so that the shouldered end of the drill could

be used as a reamer.

Projecting Spikes on Tent Poles
Serve as Fishline Drying Reel

One sportsman who always dries his
fishlines each time that he has fished with
them, uses the spike ends of his tent poles
as a reel for this purpose. It is a simple
matter to wind the line around the ends of
the spikes projecting above the ridge pole,
using the casting rod to weave the line
back and forth.

4
|

i
i
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Spherical Thread Holder Opens Like Clam Shell

You won't have to hunt through a drawer
or dig around in a bag for vour crocheting
thread if it is kept in a holder like this one,
which is ornamental enough to be left right
on a table or dresser where it is always at
hand. Turned from walnut or maple, the
holder consists of a base supporting two
half-round shells, which enclose the
thread. An unusual method of attaching
the shells to the base makes it easy to spread
them apart for removing or inserting the
ball of thread. A flanged piece turned as
shown in the lower center detail, is drilled
to take a small but strong coil spring; which
is pinned at the upper end of the piece and
tacked to the base as indicated in the lower
left-hand detail. The shells are slipped un-
der the flanged edge of the piece, which
holds them tightly against the base in a
vertical position. The detail at the lower
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FACEPLATE ,_..-/4 SHELL HALVES
ARE MOUNTED

right shows the method by which each half
of the shell is mounted on the lathe face-
plate for turning the inner concave surface.

Identifying Microscope Slides

Notching the
edges of micro-
scope slides pro-
vides an easy
method of num-
bering them for
identification. The
notches cannot be
washed off or
erased, and pro-
vide a means of identifying the slides even
under poor lighting. You can make the
notches with a fine file, one noteh for num-
ber one slide, two for number two, ete.
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= Two strips of oilcloth sewed together to form
a number of pockets and tacked to a pantry
— shelf pravide spoce for small items
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— T

e s
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TOP PIECE STITCHED TO
FORM POCKETS

To ufilize pieces of scrop soap, :
put them in a cloth-covered fun- " .-I SPRING

nel and invert it on the bottom . = | CLOTHESPIN
of a wash boiler as at the left,
Bailing water will percalate
ihruugh the funnel and dissalve
the chips. Spring wire stapled
ta the jaws of a spring-type
clothespin makes a handy clamp
for holding a cloth strainer on
container as shown at the right

Left, before vsing a cup to
measure molosses for cocking,
coat the inside surface with
flour and the molasses will pour
easily from the cup, leaving it
almest clean. Right, elphabet
macareni is ideal for lobeling
jelly glasses, Just drop a maca-
roni lefter an fop of the paraffin
cover before it hardens ond the
letter will stick in place

Instead of notching cloth to correspond with notches in @ pattern, which may result in tiny holes show-
ing in @ narrow seam, cut small projecting tobs in the cloth where the notches appear in the pattern
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PROBLEMS

If flies gother near the top of your screen door
and enter when it is opened, vse this trap, which
is placed on the eutside. Flies in the trap can be

killedd with an application of fly spray

SCREEN WIRE

shoker is wiped dry and insert-
ed into the con of tobaceo.
Right, if the threaded wooden
handle of a push broom has a
tendency to loosen, remove the
handle, insert a cork disk in the
hole and recssemble the parts

" BLOTTING PAPER Left, an inexpensive tobocco hu- %?5;&
SALT mider consists of a relled blotter }.)
SHAKER placed in a salt shaker and wet-
s ¥ l ted theroughly, after which the

Strips of hardwoed nailed across
the cover of o pickling jor te
project slightly beyond the edge
os at the left, will wedge the
cover at any desired height in-
side the jar. When using a small
piece of steel wool, roll it and
grip it with a spring-type
clothespin, which then serves as
a holder as shown at the right

To assure “knifelike” creases when pressing trousers, first vse a damp cloth in the usual way, but
before the cloth dries replace it with a sheet of heavy wropping paper and again press over the creases
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Sawbuck Faced With Metal Lath
To Keep Work From Turning

Tacked to a sawbuck as indicated, strips
of metal lath provide rough surfaces that
will help keep sticks and small logs from
twisting and turning while sawing them.
The lath is bent over the edges of the saw-
buck and nailed to the sides.

Refinishing Golf Balls

To remove old paint from golf balls, dip
them into a warm solution of ten-percent
sodium hydroxide for a few minutes. This
should be followed immediately by a good
scrubbing, Two or three thin coats of
enamel will give a good finish.

—H. J. Kerber, Chicago.

Split Bamboo Provides Handle
For Folding Minnow Net

You can make a
minnow net that
can be folded by
splitting a length
of bamboo pole
and attaching a
wire to one section
to be used as a
spreader. The wire
is looped at one

BAMBOC POLE=F #

end to engage a hole in one leg of the pole,
and given a double, right-angle bend at
the other to permit insertion into a hole in
the opposite leg. The net is attached by
sewing or by use of waterproof glue. When
not in use, the pole is folded and the net
wrapped around it.

Handy Dispensing Wire Reel
Made From Shoe-Polish Can

The difficulty of
removing a length
of piano wire from
its coll, without
having the coil
loosen and become
entangled, can be .
avoided by using i
an empty shoe- q
polish can as a
reel. A small hole
is punched in one
side of the can, after which the wire is
placed in the can with the free end ex-
tending through the hole. When needed,
the wire is pulled out through the hole,

—  _-PlAND WIRE

Felt Oilers on Lawnmower Roller
Increase Life of Bearings

Bearings of a
lawnmower roller,
both new and old-
er types, are diffi-
cult to keep lubri-
cated adequately
once they become
worn. You can
slow down this
rate of wear in the
older type bearing
and provide ample
lubrication and grit protection for the new-
er types simply by cutting disks from %4-
in, felt and fitting these on the roller spin-
dles,. Put a few drops of medium oil on
the disks occasionally.

Substitute for Rubber Eraser

When no longer useful for their original
purpose, mimeograph impression rollers
and some printing-press ink rollers of the
glue-and-glycerine composition type can
be used for erasers if cut into suitable
shapes. This material resembles ordinary
gum eraser in its erasing action,

POPULAR MECHANICS



FIRST-AIDKIT

‘;“f ORN about the waist or carried like a
purse from the shoulder, this novel first-
aid kit has a chamois lining that can be unsnapped
from an oileloth back and washed when soiled. Six
glass tubes fitted with corks hold a supply of steri-
lized cotton, gauze pads, bandage compresses, inhal-
ants, iodine swabs, compress adhesives and small
tubes of cintment. The chamois as well as the linen
pieces should be preshrunk by washing in lukewarm
water and soap before cutting them to size. Instead
of the glove snaps, buttonholes can be cut in the
chamois to engage buttons sewed to the oilcloth,
—Helen Lemberger, Chicagn,

a CILCLOTH STRIP, LINED
| WITH CHAMOIS AND STITCHED

HOW

et i e Tl coRneRs
o 1 FOLD -
| AND FOR HAMD STRAP - 37 X 16
'__ _'_,_,_,—o-rll FASTEM FOR SHOULDER STRAP - 3 X 417
= ]
ll 1 il u""___ k| = REINFORCEMEMT PIECES

i’
TO AT 17 TEST
TUBE SMUGLY

THIS EDH b T | -
LEFT uHSTIT-CHEE‘I g e T

S T ,.eqi:: TO FORM POCKET
G vy =

J UMNING PIECES SEWED
TO PIECE A

9 K 147 LINEM STRIP CEMEMTED
TO BACK OF CHAMOIS

TWO PIECES OF CHLELOTH
_ STITCHED TOGETHER
BACK TO BACK

emaid TN
CHAMOIS STITCHED
TO QILCLOTH

-~ ENGAGES 5TUD IM QILCLOTH

MAY, 1043 101



Tools Are Kept Handy on the Job
111 This Canvas Carrier

" HAMDLE RIVETED
1O FLAT IRON

?'Fn J:';,P

| IRON et

CAMVAS STRIP
SEWED IM

This multi-pocket tool carrier will be
found handy about the shop or house as the
tools are easily accessible, and the carrier
can be hung where they are within con-
venient reach, such as on the rung of a lad-
der, on top of a stepladder, or over a fence,
sawhorse or the back of a chair. Made of
canvas, the carrier can be any size desired
with as many pockets as needed. A piece
of flat iron sewed in the center prevents
sagging and provides a rigid place for riv-
eting a leather handle,

—H. R. Wallin, Washington, D. C.

Putty From Paint and Whiting
Prevents Stain Discoloration

If you have used putty to fill nail holes
and small cracks before painting over them
and found later that the putty caused

stains, this can be avoided in most cases
by mixing your own putty. To do this, use
whiting and the same kind of paint that is
to be applied to the walls and mix it to the
desired consistency.

—Benj. Nielsen, Aurora, Nebr.

Easy Method of Repairing Door
Having Loose or Broken Tenon

When a tenon
breaks or loosens
on a door that is
otherwise in good
condition, you ean
repair it with a
couple of dowels.
First pull up the
door parts tightly
with a bar clamp,
and then drill two
holes for the dow-
els as indicated, making the lower one
straight and the upper one at an angle,
Before inserting the dowels slot the ends
to take small wedges. Then eoat them with
glue and drive them into place. When the
wedges strike the bottoms of the holes they
will spread the dowel ends and anchor
them tightly in place.

Nut Wedged on Tip of Small Flag
Keeps It Unfurled in Wind

Next time you
hang a warning
flag vertically
where the wind
might wrap it
around the cord or
wire from which it
is suspended slip a
nut over the lower
end of the flag to
provide additional
weight. Driving a soft-pine wedge between
the flag and nut holds the latter in place,

Simple Limed-Oak Effect

A simple formula for securing a-limed-
oak effect on wood can be had by stirring
unslaked lime, 1 Ib., into water, 2 qts. This
solution should be rubbed on across the
grain and wiped when partly dried. This
prevents the accumulation of excess lime.
Two coats of thin white shellac will seal it
and a thin coat of paraffin wax will finish it.

POPULAR MECHANICS



Interlocking Rings Form Handle on Cake Tray

T,

WALNUT «
. l‘;——- GLUE
Gl FACEPLATE

s
g DOWELS

Maple handles and feet contrasting with
a walnut plate make this a beautiful tray.
To mount a walnut disk for turning on a
lathe, glue it to a soft pine block of waste
stock, using a sheet of paper between the
two to permit easy separation. Then attach
the pine block to the faceplate. Turn the
walnut to shape, sand and shellac it while
it ig still in the lathe, and then remove it
from the block, Two rings that serve as a
handle are turned from maple. One is cut
to interlock with the other, small dowels
being used to hold the pieces together as
shown. The feet are maple rings flattened
at the top and drilled for short dowels with

which they are attached to the underside
of the plate. In drilling the holes for the
dowels, be careful that the point of the bit
does not pierce the top surface of the tray.

How to Give Printed Pictures Cloth Texture to Simulate Oil Paintings

Fictures taken from magazines, calen-
dars, etc., can be given the canvaslike tex-
ture of oil paintings by the following treat=
ment: First, glue the picture to heavy
cardboard, being eareful to remove all air
bubbles. Then lay cheesecloth on the pic-
ture and fold the edges over the back, pull-
ing the cloth taut by connecting the folded
edges with large stitches across the back

MAY, 1943

of the picture. In doing this, take care to
keep the cloth meshes parallel with the
edges of the picture. Now, apply white
shellac, not too thick, directly to the cloth-
covered picture, using a soft brush. Best
results are obtained by using a picture
having large areas of color rather than one
having very much small detail.

—H. V. Prenzel, Brooklyn, N. Y.
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Use of plywood panels set in hardwood frames
not only simplifies construction of this chest,
but also keeps the material cast ab a minimum
and preduces o strong, neat chest that is light
in weight, Weoed pins are used ot the frome
joints in the front, bath far rigidity and deco-
rative effect, ond the center ponel is covered
with a suitable picture. If availeble, this can
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you con uie o Fninh‘::l or printed picture. When
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Bench Vise Used as Gluing Clamp
On Heavy Work

To handle many of his gluing jobs, espe-
cially the heavy ones, without the use of
special clamps, one woodworker used a
bench vise. To do this, he eut a number of
holes in the bench top in line with the end
of the vise to make a series of strong stops.
In use, the work is placed between a stop
and the vise.

Model-Airplane Motor Cranked
With Mechanical Starter

A model-airplane motor can be started
more easily with this starter, which rotates
the motor with a quick snap, than by

TUBE
SOCKET WRENCH

-

SOLOERED —
LOCK NUT

turning the propeller by hand. As shown,
an ordinary hand drill is used, and a ratchet
screwdriver with the handle removed is
chucked in it. A socket wrench to fit the
nut on the end of the propeller shaft is at-
tached to the screwdriver by means of a
sleeve soldered to both the socket and
screwdriver. The motor is cranked by a
quick jerk on the drill handle rather than
a complete rotary motion. When the motor
starts, the ratchet of the screwdriver acts
in a manner similar to an over-running
clutch until the socket can be removed
from the end of the propeller shaft.

—R. I Salzer, Baldwin, L. I, N. Y.

Wooden Tank Has Skate Wheels
And Painted Treads

Built of packing-box lumber, crates and
short pieces of boards usually found around
any home, this junior battle tank will make
a big hit as an outstanding sidewalk ve-
hicle in any neighborhood. Two pairs of
old roller skates may be used for the
wheels or old cart wheels will serve the
purpose. The framework should be of
sturdy stock and the sides of the tank may
be plyvwood or hard-pressed board if this
iz available. Sides should be far enough
above the lower edge of the wheels to make
allowance for irregularities in the surface
of sidewalks. Note that the front axle is
pivoted, which enables the pilot to steer
with his feet, leaving his hands free to man
the machine gun. The engineer at the rear
furnishes the motive power on level ground
although he too can get a ride when going
downhill. When pushing, he can rest one
knee on the support provided. The pilot
sits higher up, with his head above the
turret to have full vision all around. A
dummy machine gun with appropriate
sound effect is simply made as illustrated.
It consists of a one-piece barrel and stock
fitted with a hardwood ratchet wheel that
engages two bamboo splints fastened to a
block on the right side of the gun. A
mounting pin fastened on the front or bul-
let shield permits the gun to be swung from
gide to side. The rough and crude appear-
ance of the scrap lumber can be covered
to a great extent with a good paint job in
which the drive sprocket, track, rollers and
other details are made to contrast with the
background. Imitation rivet heads also are
painted in black along seams and edges as
shown to add a further touch of realism.
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Extra Pins in Frame of Hacksaw
Permit Using Blade Sideways

When the frame of a hacksaw prevented
cutting a lengthwise slot in a strip of metal,
I adapted it to take the blade sideways so
that the work could be done. Small holes
were drilled in the bottom ends of the
frame, as indicated, after which pins made
by cutting off small nails, were forced into
the holes. This permitted the blade to be
used at right angles to the frame.

—Louis Hochman, Brooklyn, N. Y.

Wire Terminals From Grommets

Grommets can
be used instead of
small lugs on the
bared ends of in=
sulated wires used
in experimental
laboratories
where they must
be connected and
disconnected frequently. The end of the
wire is formed into an eye to fit over the
grommet, which is then set down tightly
on it. Grommets are inexpensive and can
be attached without soldering, which is
necessary when lugs are used as terminals.

WIRE

Cleaning Unglazed Tile

Unglazed tile is porous and therefore
very difficult to clean, especially after ex-
posure to grease or oil. Washing with am-
monia and water sometimes gives good re-
sults, but applications of kettle-boiled lin-
seed oil are more helpful. The oil protects

108

the tile, acting as a repellent to prospective
grease and oil spots as well as redueing old
spots. Several applications may, over a
period of time, make old spots disappear.
Kettle-boiled linseed oil may be purchased
from local dealers.

Linoleum Strips Aid in Replacing
Cut-Out Floor Boards

Electricians and
plumbers who of-
ten are required to
saw out pleces of
flooring will find
that these can be
replaced snugly if
strips of thin lino-
leurmn are tacked
onto the ends of
the pieces as
shown. One thickness of the linoleum at
each end is usually sufficient to compen-
sate for the stock that has been removed
by the saw cuts.

Handy Rack to Hold Casting Rod
In Small Rowboat

Carrying his casting rod safely in a row-
boat where it would be out of the way and
yet handy for instant use was accomplished
by one fisherman who mounted a couple
of wooden blocks inside the boat just below
the gunwale. Shallow holes or sockets
were bored in the blocks after which they
were spaced and attached securely so that
the handle and tip of the rod would slip
into them when slightly bowed against the
side of the boat.

POPULAR MECHANICS



Easter-Bunny Pull Toy of Wood Easy to Make

17, SQUARES

% BOTTOM FILLER
BLOCKS 1" WIDE

A gaily colored bunny atop a large egg
makes this wheeled toy attractive to the
children. The egg and bunny are jigsawed
in one piece from 3j-in stock, after which
the legs are glued and bradded in place as
overlays. Filler blocks 1% in. wide are
sawed to the same curvature as that of the
lower part of the egg and are nailed and
glued to it, Side pieces of l4-in. stock are

bradded to the bloeks, and have tahs pro-
jecting from the lower edges through which
14-in. dowel axles are inserted. The wheels
are wood disks cut from l%-in stock and
drilled to slip over the axle ends. Coloring
consists of a brightly painted egg with con-
trasting wheels to set off a snow white
bunny having pink eves and nose-and-ear
shadings outlined in black.

Flowerpots Hung From Sill Used Instead of Window Box

If you like flowers outside your window,
but dislike a window box because of its
appearance or the possibility of it staining
the side of the house, flowerpots supported
by brackets screwed to the window sill will
solve the problem. The pots are neat and,
as they do not come in contact with the
side of the house, cannot cause stains. Be-
sides this, the pots can be removed during
winter months, leaving only the brackets,
which do not mar the appearance of the
house as do empty window boxes.

Frederic Tellander, Chicago.

{[A sponge-rubber mat on which to stand
while ironing will greatly lessen fatigue,
as the soft surface of the mat keeps the
feet from becoming tired.

MAY, 1943
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THERE'S a place in this cabinet for all
your sewing equipment from needles
to unfinished work. The octagon-shaped
ends of the cabinet are closed to form pock-
ets for unfinished sewing, ecloth remnants,
ete. The front swings outward as shown in
Fig. 1, bringing into easy reach three small
drawers and three shelves containing
thread-spool spindles as well as space for
other accessories. To reduce cost, the orig-
inal cabinet was made mostly of plywood
and painted, but if plywood cannot be ob-
tained, solid stock can be used.
Construction begins with the legs, which
are simple turnings as shown in Fig. 5.
After completing them, the octagon ends
are built up, each one consisting of five
pieces splined and glued together as in
Figs. 6 and 7. The angles at which the edges
of the pieces are beveled to produce the
desired shape are shown in Fig. 3. Notice
in the cireular detail above Fig. 3 how glue
blocks are put on the inner surfaces of

MAY, 1043

each piece to support a bottom for the
pocket. After assembling both pockets to
the legs, the back of the cabinet is put in
place and the front rail is glued into mor-
tises in the front legs as in Fig. 2. The top
comes next and is in three pieces, the ends
being hinged and eut to blend with the
shape of the pockets,

Now for the front, which is a piece of
34 -in. stock serolled at the bottom as indi-
cated in Fig. 8 and strongly hinged to the
left front leg. The drawer cabinet and
shelves are built up in a separate unit, and
are attached to the inside surface of the
front. Fig. 4 shows the construction of a
drawer, and the upper left detail of Fig. 1
shows how the rear of the unit fits in a rab-
bet cut in the rear edge of the door,

[ Irises do not like an acid soil, and there-
fore, since manure creates an acid condi-
tion, only bone meal and potash fertilizers
should be used.
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Flowerpot Window Box of Wire
Removed Easily for Storage

SOLDERED

BENT WIRES

If you like window boxes but have re-
frained from using them because they
marred the appearance of your windows
during the winter months, this wire one
will solve the problem. It holds potted
flowers and is made of wire as indicated, a
wooden strip being stapled to the bottom
of the box on which to set the pots. The
box rests on the window sill and is kept in
place by two wire brackets serewed to the
side of the house. To remove the box, just
take out the pots and unserew the two
brackets, after which the light box can be

stored until spring.

Fahrenheit Thermometer Scale
Translated to Centigrade

Anyone who oc=
casionally has to
translate Fahren-
heit thermometer
readings to centi-
grade will find this
celluloid shield
handy and accu-
rate enough
where the transla-
S tions are not too
'./ TR i cﬂtlca{I. M_a]-te the
¥ CALIBRATIONS opening in the

shield an accurate
fit over the thermometer tube. To ecalibrate
the shield, fit it in place over the ther-
mometer and mark zero on the shield at

THERMOMETER
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' 32 degrees above zero on the thermometer.,

At the reading of 95 degrees above zero on
the thermometer mark 35 degrees above
zero on the shield. Then divide the space
on the shield between zero and 35 into
thirty-five equal divisions. If it is neces-
sary to take centigrade readings higher or
lower continue the divisions accordingly.

Sausage Stuffing Attachment
Made From Tin Funnel

A stuffing at-
tachment for your
sausage grinder or
food chopper can
be made for 15 or-
20 cents by using
a tin funnel. After
cutting off the ta-
pered funnel spout
to get the desired
diameter, the fun-
nel is glipped over
the end of the grinder where it is held
tightly in place with wire, as indicated. If
necessary, the upper end of the funnel can
be cut off, as the end of the grinder must fit
tightly against the funnel to prevent the
sausage from squeezing past it.

Hints on Sowing Annual Flowers

There are two methods of sowing annual
flower seeds—directly into the ground,
where the plants are to remain, or in
frames, flats and boxes for later trans-
planting. Many species of flowers will not
grow properly if their roots are disturbed
by transplanting, while other wvarieties
grow belter when transplanted as this
practice encourages a strong root system.
The more well-known varieties that can be
transplanted are ageratum, alyssum, aster,
balsam, black-eyed Susan, calliopsis, car-
nation and campanula, as well as cocks-
comb, chrysanthemum, cosmos, cup flower,
calendula, dusty miller, evening primrose.
Also flax, forget-me-not, four-o'clock,
flowering tobacco, gaillardia, godetia,
kochia and lupine. The same is true of lo-
belia, marigold, nigella, pinks, pentstemon,
portulaca, petunia, periwinkle, pansy,
snapdragon, straw flower and werbena.
Those that cannot be transplanted are an-
agallis, bachelor's button, candytuft, ice
plant, larkspur, mignonette, morning glory,
moonflower, phlox, nasturtium, poppy, ete.
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Flowers of the latter variety can be started
in the early season, however, by putting a
few seeds in containers such as ice-cream
cartons, berry boxes, etc. When putting
the seedlings in the ground outside, the en-
tire contents of the container are removed
and set in the ground without disturbing
the roots of the plants.

Fitting an Extra Sawdust Blower
To Your Jigsaw

£ SOLDERED. — If the sawdust
| o—ae blower on your
K —  jigsaw is ineffec-
tive or if you de-
sire more air than
Yyour present
blower produces,
the spring con-
tainer on the up-
per arm of some
jigsaws can be utilized as a blower. To do
this, just salder a length of tubing over the
upper end of the container and bend the
tube to direct the air at the desired point.

Waste Stock Removed With Saw
To Save Shaper Cutters

When running a molded edge on end

grain of hardwood with a small shaper, the
cutters are likely .
to be burned if a
full cut is made at
one pass over the
machine. Instead
of taking several
shallow cuts to
avoid this, which
takes time in re-
setting the fence,
remove the waste
with a circular
saw or jointer as
indicated in the drawing. In most cases, the
waste stock can be removed at one pass
over the saw or jointer.

RABBETED OH
JOINTER DR, SAW

Making Wall Paper Washable

In keeping with the present trend of con-
servation, you can treat any wall paper to
make it washable. Use a large, clean brush
and apply a thin coat of pure, clear gelatin
size. Then, as a final finish, apply a thin,
even coat of pure, white shellac that has
been reduced to about one-pound cut.
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GaugeMarksPlanking Accurately
On Flat-Bottom Boat

Assembled from scrap pieces of hard-
wood, this simple marking gauge is espe-
cially handy in boat building where the
ends of bottom planks are cut after they
have been serewed in place. The gauge is
made by screwing three blocks of wood
together, after which a pencil holder is pro-
vided by driving two staples into the edge
of the upper block. Note that the hottom
of the gauge is a little wider than the top
to allow for the thickness of the pencil. In
use, it is held against the side of the boat
and advanced along the bottom planks, be-
ing careful to hold it vertically.

Floating Tag for Your Boat Key

Instead of =23
throwing away an
old fishing plug of
the floating type,
remove the hooks
and use it as a tag
for your boat key.
Besidezs keeping
the key afloat if
accidentally
dropped into the water, the bright colors
on the plug will be helpful in locating the
key if it should be dropped in tall grass
or weeds.

FISHIMNG
PLUG
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Nail and Wooden Block on Stud

To Straighten Baling Wire

threaded end of the bolt is locked to a
length of flat iron by means of two nuts,
using a nut on each side of the iron, which
is then bent to hold the vise jaws at a con-
venient working angle when the vise is
fastened to the edge of a bench or table
with a small C-clamp.

—Maurice H. Kirby, Jr., Atlanta, Ga.

To salvage wires removed from bales of
hay, one farmer drove a spike into the barn
studding and nailed a wood block below it.
Then by looping the kinked wire over the
spike and pulling on the ends with a claw
hammer held against the block, as shown,
the wire can be straightened easily.

Fly-Tying Vise From Bolt

An inexpensive fly-tying vise can be
made from a ¥2-in. machine bolt 5 in. long.
The bolt head is cut off and the end is
slotted lengthwise for a distance of 135 in.,
to form the vise jaws, which are operated
by a small bolt and wing nut as shown in
the ecircular detail. The slotted end is
rounded and tapered, after which the
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Compost Pile in Well House
Hidden From View

If your home grounds lack a shrub or
evergreen screen behind which a compost
pile can be hidden, this well house will
serve the purpose, and also add a decora-
tive touch. Built as shown, with a concrete
pit 38 to 40 in. below the ground, and
boarded up to a height of 28 to 30 in. above
ground, the house has a capacity of ap-
proximately 75 cubic feet. Besides being
used for composting garden waste, the well
also is handy for composting and storing
manure over the fall and winter months, or
for housing a bale of peat moss which, after
a thorough soaking, will loosen and crum-
ble within the pit. The roof prevents loss
by leaching, and the sides deflect drying
winds so that after the compost is wetted
thoroughly, little moisture need be added.
Compost in the well is kept at a higher
temperature during wintér than if piled on
the open ground, thus hastening decom-
position. Having one side removable as
shown, permits you to work in the pit, and
provides a convenient means of removing
the compost. If desired, you can make one
pile in half of the pit, then start another
pile in the other half, separating the two
with old boards. Lumber for the sides and-
posts should be cypress or other rot-resist-
ant wood. All wooden parts should be giv-
en zeveral coats of wood preservative, us-
ing one that has a brown eolor if possible
to carry out the desired weathered appear-
ance, It is a good idea to line the sides
above the ground line with old boards as
vou build up the compost pile. The bucket,
windlass, rope and pulley serve no purpose
except to carry out the effect of a well -
house. Slanting notches prevent the weight
of the bucket from lifting the windlass out
of place yet make it easy to remove.

f[Kecep extra shear pins in the handle of
your outboard motor and they will always
be at hand if one is sheared in the propeller.
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Mortise Bolt on Swinging Door
Operated From Either Side

"-_"_.-"
S "\‘ g P ﬁgﬁ- i
iy = SWINGING
: DOOR

If vou have a swinging door that is fitted
with a mortise bolt, and you would like to
operate the bolt from either side, alter it
as shown in the drawing. Use the arbor
and knob from another bolt and shorten
the arbor to a length of about % in, Then
cut off the arbor of the bolt on the door to a
length of 135 in. Now flatten a piece of
tubing fo connect the two arbors, drill
through the side of the door opposite the
bolt and assemble the two arbors as shown
in the lower detail.

—James Edward Mouch, Delphi, Ind.

Tool to Cut and Transplant
Creeping-Bent Grass

A handy tool
that will save time
and labor when
cutting plugs of
creeping bent
grass from a lawn
to transplant else-
where can be
made from an old
tire pump. First
remove the base
from the pump
and sharpen the lower end of the barrel
Then replace the leather on the plunger
with a wooden washer or disk, and drill
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the plunger rod near the handle end for a
couple of cotter keys, one to serve as a
depth gauge when pushing the tool into
the ground and the other to keep the
plunger from coming out the lower end of
the barrel. To use the tool, merely push it
into the grass and then push on the plung-
or to force put the plug. Also, the tool is
ideal for making holes in which to trans-
plant the grass plugs.

Wire-Mesh Guard on Electric Fan
Keeps Out Children’s Fmgers

When an eleec-
tric fan iz used in
a home and there
are small children
around, it is a
good idea to pro-
vide a guard of 12-
in. wire mesh for
the fan., Even
though the fan is
set up out of reach
there is always a
possibility that a little tot will climb up on
a chair and reach it. The mesh can be fitted
over the regular fan guard by using two
disks and a spacer strip as shown, which
are attached with thread or fine wire.

Simple Dye for Leather Goods

To darken light tan leather articles such
as belts, shoes, ete., rub them with a cloth
dipped in ammonia. This will give the
leather a deep brown finish. Take care to
apply the ammonia uniformly so that the
finish will not be spotty.
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A serving top that tilts to support read-
ing material, plus pockets for magarines
and newspapers at the ends, make this tray
highly appealing. It can be"made of ply-
wood, solid stock or wood veneered to

match your bedroom furnishings. After
sawing the front and back according to the
half pattern shown in the squared detail,
cut the six pieces that form the magazine
pockets, which also are the ends of the
tray. To assure uniformity, clamp the front
and back pieces together when drilling the
holes for the dowel handles. When these
parts have been assembled, nail small
cleats to the inner surfaces of the front and
ends about 1'% in. below the upper edges

MAY, 1943

TRAY

BOTTOM ""““*\‘419

to support the tray top. This is cut from
Yi-in. plywood and is hinged to the back
of the tray, Cleats may be needed at the
rear and front of the top for attaching the
hinges and the 14-in. pivoted strips that
support the top in the tilted position. No-
tice that the ends of the top are cut in 1% in.
for a distance of 121% in. from the front to
allow the pivoted strips to fold flush.

{[If correctly finished and cared for, a ma-
hogany surface will not show finger marks
unless the fingers are dirty. When this
happens, wipe off the marks with a soft
cloth dampened with mild soapsuds and
dry by wiping in the direction of the grain,
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HERE is nothing that beautifies the
home grounds so much with so little
cost as flowers. Anyone can grow them
successfully if a little spare time can be
spent on their care. Flowers are divided
into two types, perennials that renew their
growth each year from their own roots,
and annuals that must be started from seed
each year. First, decide how you want
vour grounds to appear, and then plan the
flower borders or beds accordingly. In
planning the borders, remember that when
once established, perennials must remain
in the same place year after year, Ar-
rangement of annuals, of course, can be
changed each year if desired.
As perennials take longer to bloom than
annuals, usually not until the second year,

LAY QUT BORDER IM STRAIGHT OR
CURVED PATTERM 5 FT. WIDE
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they will be considered first.
The chart in Fig. 2 gives a
partial list of good perennials
and their requirements. You
will notice that blooming pe-
riods of different kinds vary.
Delphinium, for example,
blooms only for a few weeks,
gaillardia for many months,
while others are in bloom
from six to ten weeks, There-
fore, it is possible to have a
border that blooms only in
the spring, or a mixed border
of many different plants that
will keep in bloom for several
months., However, the more
plants of different kinds there
are, the more will be the
rather spotty effect at any one
time. It iz possible to avoid this spottiness
and still have a variety of color by using
a few kinds of perennials each having two
or more varieties different in color and in
shape. Gaillardia comes in several named
types of different color, Achillea gives you
ptarmica (Perry’s white), ptarmica (snow
ball}, and millefolium rubrum (bright red).
These and a few others that have long
blooming periods may well form the foun-
dation of your border, supplementing and
dividing them with other varieties that
bloom for at least two or three months.
Then there is the late border that blooms
only in the fall and must be confined to
chrysanthemums and late asters.

After deciding what flowers you want,
order the plants or seed from a reliable
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nursery, as much of your success will de-
pend on getting the best possible stock. It
is best to start a perennial border from
plants, preferably field-grown plants
These are rather expensive but they have
been transplanted several times to induce
root strength, and may be two or three
yvears old when shipped. Such plants pro-
vide immediate results in blooming. If,
however, you cannot obtain plants, you can
grow yvour own from seed, but it takes
longer to get a perennial border from seed
as most perennials do not bloom until they
are at least one year old.

BETTER FLOWERS '

When starting from seed, sow it early in
a cold frame and give it plenty of time to
germinate, Seed of many perennials ger-
minates in temperatures of 45 to 50 de-
grees, so the sowing should be done before
light frosts have ceased. Slow-germinat-
ing seed such as aquilegia and viola can be
started indoors in cans several weeks in
advance of frame sowing. When germina-
tion starts, set the cans in the frame, sink-
ing them into the soil. As a large number
of plants of each variety are unnecessary,
sow only half of the seed in each packet.
Then, if results are not entirely satisfac-

-

ADD BOMEMEAL, 10 LES., AMD A 2.1M.

LAYER OF MAMURE PER 100 5Q. FT.

MAY, 1943

SOIL CAM BE PACKED DOWHM FIRMLY
BY WALKING OM IT

R

THEM LEVEL UP THE BED BY A LIGHT
RAKING PRIOR TO PLANTING
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@ Soil | Likes |Sef in Used for
= ?u"iu,,'_dli’; of good perenniak ’ .E ] i E ol
a Fherr requirements &
q E L = 'E ! g '§ 5 ; l_g- = | One of saveral
AR LR T
of [iL|e - i
Gonos i ﬁEﬁEGEnEiE oG EERE HE
Achillea | and 7 |Yarraw -d win] %] |x|xDoja4lx wrhite 4 | 10 | 11| Plarmica
Alyasum Modwort—d, ¢ EE E XA 1B Ix W ysl d | 7 | 45 |Soxohls Comp.
Anchuio Buglows—d X £l |X|X 1848 % blus 12| 78 El'nprl'lﬂl
Agquilegia Columbine—d FRES Alxlx]x2f3s]x = vorious | 30 | 5.7 [Oreer's L 5
Armat i Thrift —d E x|xi{8[18x[x]x vorious | 10 | &8 [Formesa G F
Centouren 1 Cornflower—d, © FRE x X xRN0 24]x blue 4 5 | 78 |Montana
Chrysanthamum | Shasta
maximum 3 Daisy—d. ¢ X x XIXN2136 K white 7 | &8 [Aloska
Coreapsls Ticksaed—d %ix ® x % 2]30]x yal. 5 | 48 [Dbl Sunburn
Delphinium % H. Larkspur—d, ¢ | X EK|RIK (24808 IHac 21 | 4 |loncaler
Dienthus 3 H. Pinks—d. ¢ X| X x KiX[B|18IA[x|x mixed 4 | 8 | 68, |Flumorius Semp,
Erigeron | Fleabane-—d x| =] [=ix]Ea0ixix bive 15 | 88 |Speciowws
Gaillardia & Blankat
Flowar—d, ¢ kS b x 12307 X various | 21 | 611 |All are fine
Gypaophila § Baby's
Braath—d, ¢ LR R NES X 124380% % white 4 | 10 | 8.9 |Paniculata
Gevm & Avens " ARES B|18|x redd |10 | 67 [Mn. Bradihow
Helionthus 3 Hordy
Sunflowsr—d, ¢ XH|N[R Xl [12)48|x yal, 5 | 910  Cucumarifoliows
Heliogsis | Hardy Iinnia EJE] £ K= [12]40]® yal, 10 | 79 [Pirchariana
Heuchera 1 Coralbells—d, ¢ X x X xiB[24]x (x red 4 21 | &7 {Songuinag
Lavondulo lovender—d X|x % x W\ ILEERER blue 10 | 7.8 (Vera
Liotris Gay-feathar—d E3ES %(x[x|x[12]48]x purp 4 |11 | 7-B |Pycnostachya
Linum Flax—d ®IK|R| [%[%]8|H][x[X blued_ |10 | 67 [Paranne
Lychniz 1 Compion=d, ¢ EJE] A A% B30k X [x red 4 10 | 7.9 [Chalcedonica
Mabricaria Foverfew . d XX x FRERIFILLIERENES white 4 |10 | &9 Dbl White Imp.
Nopaia Catmint—d w[x] % s8]k [R[R] [low 10 | 5-8 |Mussini
Pantitemon—d Beard Tongue X% X e IEES blue 10 | &-10 |Grandiflora
Physastegiao 3 False
Dragonhead—d, ¢ X x XX 1238 X pink 4 |15 | 78 |Virginica
Platycoden 7 Beliflower—d EiX B[R KR |BIB{%N|® blue 4 |21 | 7.9 [Mariesii
Pyrathrum 1.8 Painted Daisy—d | & Ed * HEENES rad 4 21 | 5-& [Roseum J. K.
Rudbeckio 1 Consfiower—d KIR| _I%|X|x|x[15/36] purp. 4 |21 | &8 |Purpurea
Salvia 1 Blue Soge—d, ¢ Ea S kS LXK 10{40) % blued |15 | B-9 |Azurea
Scabiosn Pincushion |
Flower—d %ini®| |mix |8 |24 lov. £ |10 | 68 |Coueasical H.
_Sedym | Stonecrap—d. c [x[xix| [xix £ R E
Sidolcen Greek -mallow A% % EAEN R ELES mixed |15 | 7.8 |Stork’s Hyb'ds
Stokesio Stokes’ Aster—d EXFNE win |8 [24]% blus 4 |21 | B-10 {Cyanea
Tunica Caal Flowar—d XX X xx|&lalxix]x pink 5 | &7 |Saxtiraga
Verbena & Werbena KIX (XX X 612K | X blus 4 |10 | &10|Venosa
Wergnica Speedwell—d FAEREAE] Hix |8 [24|X = [ blue 4 |15 7.8 I.qnjlhllu
Valariana—d G. Heliotrops x| % x %% N2j24]% rad 4 15 | 69 [Coccinea
Vicle—d Tufted Pansy ® % | [Xix[e0[x[X[x| [blued |48 5.9 |Jersay Gam.
Perenniali to ba had by division
Aconitum T-B Monkshood X% %M ¥ | 8|30 % blus l}.!ﬂ!ﬂ!ﬁl
Anemone b8 Windflowar XX KiX|X 10{ 30| X wihite 4 7:11] Japanica
Astar * Starwort 3 KX R [RIX 24 48% white 4 fall | Wi Everast
Aster Hybrids 3 BEREIE EIEILE R EEIER blue 4 & 10] Frikorti
Companula * Bellfower FE] AR L E RN ES Blue d &-7 | Parsiciioha |
| Telhom Bagauty
ﬂ'lrrwnll'umum Gardan war, ** 1| X ] x x 18 X WOTHBUS Fall | A&l ars 1% Heni
Chrysanthemum | Korean 3 S Ea x 18 = varieus Tall- [ All are. axcellent
Geranivm Crone’s-hill 7 Xin| |x® HEIL AR rod 4 781 Sanguineum
Phlon Decussata | Hordy Phlox 1 x| X x iR |12 24X (% pink 4 hﬂj! Columbia
| Patentilla Cinquefail 1 %(xiw] [xix[1218[x][x ar'ng. 4 8-9 | Lady Rolleston
§ymbaly and abbreviations:
1. Dig, divide ond replant every third yaar 7. After plonting, do not diaturh
2. Cut bock shoots after lowering B. MNeads plenty of moisture
3. Big, divide ond replani every second year {d) Propogate by division
4, Indicotes that varistios may be hod in other colors {c] Propogale by cutting
5. Likes lims in 3ail * Indicates plonts will cama from sasd
&. Protect in winter with dry siraw *¥ Range in height from dwarf 10 4 f1.
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If o border is to be entirely of
perennials, it sheuld be at least
5 ft. wide. The mest atiractive
showing is had when they are
planted in masses or clumps in-
stend of a hit-or-miss manner,
especially if consideration is
given fo color harmeny with
white flowers prodeminating
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tory, you can sow again in late summer.
Although spring is the ideal time to start
perennials, some gardeners wait until mid-
August to sow them, In either case, you
should provide more plants than are actu-
ally needed, keeping those not needed in
the cold frame until the plants in the bor-
der have become well established. Trans-
plant the seedlings from the cans into the
cold frame as soon as they can be handled
and have grown their second set of leaves.
As few perennials bloom the first year, lit-
tle if any advantage is gained by using fer-
tilizers or heat in the cold frame to force
their growth in the early stages.

While your seedlings are growing to a
suitable size for transplanting to their
permanent positions, prepare your borders,
Fig. 4 shows a plan that can be used as a
guide. Borders can have straight or irreg-
ular lines, and their length is optional, but
the width should not be less than 5 ft. If
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the border is to have an irregular
outline, a garden hose is ideal to
use as a guide in getting the de-
sired shape. Preparation of the
soil is very important, For average garden
soil, follow the steps shown in Fig. 1.
Avoid slipshod methods of spading. Drive
the spade straight down into the ground to
the top of the blade, then pull the handle
hack toward you until the soil gives slight-
ly. Raise the spade and turn the soil under
with the top soil to the bottom. If the
spading iz to be done in the fall, turn all
grass and other vegetation under deeply.
If it is done in the spring, use a sharp hoe
and cut it off just above the roots and rake
it off. When spading is done in the spring
take small bites, break up each one with
the spade as you go. After turning over a
small area, work it up at once. Don't let
it lie for the sun and wind to dry into
tough clods.

After the soil has been spaded and
worked to fine particles, sift a heavy appli-
cation of peat moss over it and work into
the soil. Any fertilizer needed can now be
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YOUMNG CLUMPS
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will quickly extend their roots.
Few perennials will survive in
wet, heavy soils and therefore
good drainage is highly essen-
tial. Do a thorough job of soil
preparation. Heavy soils can be
lightened by mixing in plenty of

-: | IV 1
E: O HOW TO DIVIDE OLD CLUMP

peat moss or other humus and
sand, while light soils can be
converted to good garden soil by
adding plenty of decayed ma-
nure, peat and compost, supple-
menting this with potash and
phosphorus fertilizers, For per-
ennialg, nitrogen fertilizers
should be the progressive types.

worked into the soil with the peat. When
this has been done, firm the soil by walking
on it. Start with the feet close together
and shift yvour weight from one foot to the
other, keeping them close together as you
move forward. Continue this action until
the bed has been completely firmed. Then
level the ground by raking it lightly, using
the rake to break up any remaining clods.
Your bed should now be in good condition.
Under the surface there are no open spaces
to interfere with movement of soil water.
In the fine, compacted soil, seeds will ger-
minate readily and transplanted seedlings

Bone meal is an excellent source
of phosphorus.

If the soil is of exceptionally poor qual-
ity, as for instance soil that has stood in
thin sod without attention for some years,
it may be necessary to spend a year in
building it up before using it for flowers.
There are two ways of doing this: First, as
soon as the ground can be worked in
spring, prepare it as shown in Fig. 1. Then
set annuals of the erect-growing types,
spacing them apart about the recommend-
ed distance. This will permit frequent
deep cultivation. In the fall, pull out the
annuals and spade the scil, turning the

SET IM SHADE, IN CLEAM PEAT MOS55
AMND SAND, AMD KEEP DAMP
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CAREFULLY DIG AMD PRUME MEW
ROOTS SUGHTLY, THEM RESET

LATER, SET IN GOOD SOIL AND CUL-
TIVATE UNTIL READY FOR PLANTING
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cultivated portion to the bottom.
Apply more peat or compost and
fertilizer as needed, mixing it thor-
oughly. Then transplant to this
soil perennial seedlings that were
sown in mid-August. The second
way of building up a poor seil is to
work the ground as before, but in
the fall. Let the worked scil lie
until just before winter, then spade
it again, taking large bites with the
spade and leaving the surface

rough, The following spring, when the soil
can be worked, apply more peat and other
needed materials, mixing them thoroughly
into the soil, which is then ready for plants.

When the seedlings are large enough for
transplanting from the cold frame, they
should be “hardened off” for a week or
two by exposing them to air and full sunlight before they
are taken from the cold frame. Then, two or three days
before setting the plants in their permanent locations, wa-
ter them thoroughly so they can take up plenty of moisture
and have plenty of damp but not wet earth clinging to their
roots. Never transplant seedlings when they and the soil
around their roots are dry. If possible, transplant them
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toward evening on a
cloudy day. Set the
plants firmly in the soil
asinFig. 3, and in groups
of three or more of each
variety. The plants will
be small but don’t he
tempted to set them too
close together. They will
spread in a year or two
and fill up the open
spaces, Fig. 6. Spacing
indicated in the chart
can be used for those
having a single stem, but
when planting clumps,
gspace them several
inches farther apart than
the distances specified.
Some perennials are
likely to winter-kill un-
less they are mulched.
Peat serves well between
the plants, but clean
straw, hay, excelsior or
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. EVERY TEM DAYS
] SPRAY WITH
DUSTING POWDER

DOMT LEAVE
FADED
FLOWERS
OM STEM

other coarse material should be used over
the plants, particularly those having a
crown of foliage close to the ground that
stays green throughout the winter. A 2-in.
depth of peat as in Fig. 5 is sufficient. Don't
mulch until a freeze hardens the soil. Iis
purpose is to keep the plants cold and
frozen as much as possible to prevent
heaving by alternate freezing and thawing.
In the spring, don't let shoots come up un-
der the mulch. Remove it as soon as pos-
sible, gradually if the sun is hot or all at
once if the weather is cool and cloudy.
Feeding and cultivation should now begin.
Continue to give light cultivations until
the summer mulch of peat or grass clip-
pings is applied.

After the border has become well estab-
lished, some of the plants must be dug and
divided as in Fig. 7. Those that are finished
blooming by late summer can be dug and
divided in the fall. Fall bloomers and the
summer bloomers that continue into the
fall months are divided in the spring. When
vou dig the plants the roots should be pro-
tected with wet newspapers. Likely, hu-
mus must be added to the dug soil. In any
event, prepare it well and add any neces-
sary plant food before resetting the plants.
Don't try to put back all of the divisions.
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One is sufficient where only one plant stood
before. Habit of growth will serve as a
guide in dividing them.

With few exceptions, perennials can be
propagated by cuttings and divisions, Figs.
8,9 and 10. Stem and heel cuttings can be
taken any time after the wood has hard-
ened, but usually are eut immediately after
blooming has ceased. Cuttings from plants
that yield base shoots, such as chrysanthe-
mums, can be taken in early spring.

Annuals are the busiest of all plants.
Starting from seed in spring, they soon ma-
ture, bloom, produce seed, and die, all in
a few months. A few varieties are tender
perennials in the south, but because they
bloom soon after their seedling stage, are
treated as annuals in the north. In the
chart, Fig. 11, many varieties have been
omitted for wvarious reasons; some have
short blooming seasons, others thrive only
where summers are cool, and some are
weedy and their flowers of little interest,

Like perennials, annuals have a prefer-
ence for certain soils and locations., The
seed of zinnias, for instance, is often sown
for transplanting and the seedlings then
set in any kind of soil. But if you want the
best possible flowers, sow zinnias in rich
s0il as these plants are gross feeders. Also,
provide plenty of water. With some excep-
tions, spring-sown seeds of annuals are
treated in much the same manner as those
of perennials. Those that are not hardy are
sown in cold frames later than perennials,
unless you provide gentle heat. Such seed
germinates in a temperature range of from
60 to B0 degrees, but will not be harmed by
temperatures in the fifties. In early spring
there are plenty of warm days that will
germinate such seed without additional
heat. However, vou will have to use the
cover of the cold frame more often than is
necessary for hardy annual and perennial
seed,

So-called hardy annuals are resistant to
light frost. Therefore, their seed germi-
nates in temperatures lower than seed of
the tender annuals, and it can be sown ei-
ther in the open ground or in a frame after
heavy frosts have ceased. In the chart, Fig.
11, germination periods are only approxi-
mate, and are more or less accurate only
when ideal conditions for germination ex-
ist. In growing annuals, it is important to
know which seeds to sow for transplanting
and which to sow in the open ground.
Many annuals put forth only a few long
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straggly roots if sown in the
open ground, but if trans-
planted, the roots are broken
and lateral growth is induced.
The result is a dense, com-
pact root system that in-
creases its capacity to take up
food and moisture,

Soil preparation for annu-
als is similar to that for perennials. Annu-
als are very effective when a single genus
is bedded, usually in mixed colors. A large
bed of asters alone is a glorious sight. So is
one of snapdragons. A variety of zinnias
can be used to advantage. Marigold in nu-
merous heights and varieties will give you
a golden garden in ordinary soil. Keep an-
nuals growing, but don’t fertilize beyond
the needs of the plants. Cultivate fre-
quently as annuals quickly respond to it.
Seedlings from the seed that was sown in
open ground should be thinned at once.
Don't let a erust form on the soil around
the selected ones. After they have become
established, hoe deeply to within a few
inches of the plants. Repeat a week later,
but keep a bit farther away from the plants.
Thereafter, give frequent but shallow cul-
tivations; a depth of an inch or two is suf-
ficient, Loosen the soil after rain or water-
ing. When you “lay the plants by"” (cease
cultivation), warm weather will be well
under way, at which time a 1-in. layer of
peat or lawn clippings should be applied.

From the time seedlings are well estab-
lished in the garden, and perennials are in
good growth, adopt a spraying routine at
not less than ten-day intervals, Fig. 12.
These sprays should be a combination of
materials which control both leaf eaters
and sucking aphids. Between the ten-day
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periods load a dust gun with dusting sul-
phur (not flowers of sulphur) and use it to
ward off attacks by red mites and to con-
trol mildew on the foliage.

It is advisable to remove blossoms as
soon as they wilt, Fig. 13. This prevents
seed from forming, which takes strength
from the plants. Many annuals drop seed
which remains in the ground and produces
seedlings the following year. It is best to
ignore these, just as it is good judgment
not to save seed from your own plantings
as the flowers produced usually will be in-
ferior to those from specially selected seed.

Garden Hose Protected From Air
By Submerging It in Water

COILED
GARDEM HOSE

To protect my
garden hose
against exposure
to hot summer air,
which oxidizes the
rubber, I keep it
submerged in wa-
ter when not in
use. The hose is
coiled in a tub,
which is kept in
the shade so that
the hose will not be exposed to the direct
sunlight—A. H. Waychoff, Phoenix, Ariz.
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Hinged Cover on Bicycle Basket
Prevents Theft of Contents

One boy who made store deliveries with
his bike often had packages stolen from
the basket while he was inside a home de-
livering part of his load. To prevent this
trouble, he hinged another basket to the
top of the one on his bike to serve as a
cover, and fitted it with a padlock. When
he had to leave the bike outside with some
packages in the basket he locked the cover.

Easy Method of Locking Drawers

Having a drawer that I wished to lock so
that my small daughter could not open it,
and not wishing to use a lock that required
a key, I made a
lock by altering
the drawer knobs
as shown. The
knobs were re-
moved and drilled
to slip over short
dowels, which
were run through
the front of the
drawer and fitted
with small wood-
en disks. These
were beveled around the edges and flat-
tened on one side. The disks engaged small
triangular blocks screwed to the underside
of the desk top so that the drawer could
not be opened, but when the flat sides were
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tuwrned upward, they would clear the
blocks. Arrows were painted on the knobs
to indicate when the flattened portions of
the disks were turned upward.

—John J. O'Shea, Philadelphia, Pa.

Wood Tenons Squeezed in Vise
To Make Tight Mortise Joint

Sometimes ex-
ceptionally tight
mortise-and-
tenon joints can be
made by cutting
the mortise a little
undersize and
then squeezing
the tenon in a
bench vise to re-
duce its size to fit the mortise. Later, the
tenon will expand to its original size, thus
making the joint very tight. This should
not be done when the joint is close to the
end of the work as the expansion of the
tenon may cause the wood to spliL

Bell Controlled by Electric Clock
Awakens Sound Sleeper

If you are hard of hearing or sleep so
soundly that the regular alarm clock does
not awaken you, this bell-and-clock hook-
up will solve your problem. It consists of
a clock of the type used to turn on or off
electrical appliances in the home, and a
bell or buzzer, the latter being placed un-
der the pillow of the sleeper. Four dry
cells or a bell-ringing transformer are
plugged into the receptacle of the clock
and the bell connected to the appliance
outlet, A switch is put in the bell line to
shut it off. —Bernard Stein, New York City.
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Miniature Slide Projector

This tiny projector for min-
iature Kodachrome slides was
made from old tin cans, scrap
pieces of wood, some tubing,
two dime-store magnifying
glasses, a bull's-eye Hashlight
lens, a single-contact auto-dash
lamp socket and a 110-volt
miniature enlarger bulb to fit,
besides a length of lampeord
and a plug. A 6-volt auto head-
light bulb can be used if a stor-
age battery or a suitable trans-
former is available to supply
current, although a 6-volt lamp
connected in series with a 4a0-
watt heating unit was used suc-
cessfully instead of a battery
or transformer. Ventilation is
provided by holes in the sides
near the bottom and a “cupola™
at the top, which does not allow
much light to escape. The sock-
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et is mounted on a piece of fiber | - pnen i

herdenressod Board. anil COLLAR ”""rmHG\\

or nard-pressed board and two /I | :
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the assembly is fastened with il
slender wood screws. The
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bull's-eye lens is mounted over

a hole cut in the lamp housing, |
the center of the lens being in
exact line with the filament of
the bulb. A ring of fiber or
hard-pressed board holds the
lens, the ring being attached with small
machine screws. The lampeord should be
protected with a small bushing where it
passes through the can. To shield the slides
from intense heat, a piece of glass the edges
of which are filed dull, is set in a slot eut
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34" OUTER COLLAR
LS L
| BASE, 127 X 5" K 87 g

X 519" —m :

AUTO DASH SOCKET

in the base. Cardboard or other tubing can
be used for the telescoping lens mount,
which must be adjustable for focusing. By
using two magnifying glasses as shown, a
life-size image is produced on a screen
about 8 ft. from the projector.
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Warm-Air Drier for Rolls of Film
Minimizes Dust on Negatives

ADPESIVE- | SOLDERED
'\ TAPE 10
\ SEAL

-_

o

MUSLIM
FILTER

18" SQUARE
FLYWOOQD BOX

Warm air from a 40-watt light bulb,
drawn through a cloth filter and passed
over a film dries it quickly in this easily
made drier. The filter minimizes dust col-
lection on the negative. A piece of drain
pipe, slightly longer than the longest film
to be accommodated, is mounted over a
hole in the top of the plywood base. The
light socket is mounted in a hole on one
side of the base and the opening for the
muslin filter is near the bottom at one end.

—Opie Read, Jr., Chicago.

Exposure Table for Indoor Photos
Uses Home-Lighting Lamps

Amateur photographers, who may be
unable to secure flash or flood bulbs, can
take indoor pictures with ordinary home
lighting bulbs if the table shown here is
followed carefully. The exposures shown

Lamp-tg- EXPORURE IN SECONDS

Subject Lens 1 60-walt & 1 100-watt & 1 150-walt &

Distance Opening 1 100=-watt 1 Z00-watt 1 300-walt
/4.5 1/10 1/25 1560
1/6.3 1/5 — 1/25

3% L 1/8 _— 1/10 ———
111 172 175 1/10
/16 1 1/3 1/5
1/4.5 1/5 110 1/25
/6.3 —— — - 1410

| 1/8 1/2 1/8 —
[/11 1 1/2 1/5
/16 a2 1 /a2
I/4.5 1/2 1/5 1710
1/6.3 1 —_ - 175

8 It is8 —_— 1/3 —
1711 3 1 1/2
I/16 4 2 1
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in the table, released by Eastman Kodak
Co., are for two bulbs in standard ecard-
board reflectors and extra-fast panchro-
matie film. With chrome-type roll film or
medium speed panchromatic film the next
larger stop opening must be used, and with
slow, very fine-grain panchromatic film,
two stop openings larger or four times the
exposure will be necessary. One stop
opening larger must also be used for dark-
colored interiors, The lower-wattage lamp
is used at the camera, while the stronger
one is placed at a 45° angle to the line from
the eamera to the subject, about 2 ft. high-
er than the camera and the same distance
from the subject. The light from both
lamps must be superimposed on the sub-
ject. Owners of box cameras or other sim-
ple cameras without lens-aperture adjust-
ments should calculate the exposure on
the basis of a lens aperture of £/16, which
is roughly equivalent to the largest lens
opening on most box cameras.

Masking Film Window With Tape
Lessens Chance of Light Fog

Film windows of older cameras some-
times admit sufficient light to fog some of
the ultra-fast films now in use. This can

0
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be guarded against by covering two sides
of the window with strips of dark gummed
paper or masking tape, leaving only a nar-
row opening in the center. The small open-
ing allows the numbers on the film to be
seen, but admits only about one-third as
much light as the entire window.
—EKenneth Murray, Colon, Mich.
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These giant dice bock ends will not-fail 1o re-
ceive attention from your guests, To moke
them, use any availoble stock, prefercbly hord-
waed, Cut it in 51%-in, squares and glue up
ta abtain blacks of 5 in. in thickross, which
are trimmed and sanded to size. Bore the holes
with an nxpnn:'wn bi! l;ln:f Efuc in the !.Fuli.,
which are turned on o lothe and hove the ex-
posed ends slightly dished, The diee shown
were made of walnut and maple for contrast,
Other wood should be stained for contrast,
Caorners and edges are rounded slightly and
the flat surfaces are well sanded before shel-
lacking and waxing. [If desired, the spots
could be o nonshrinking crack filler mixed
with @ pigment to get color offects
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Mobile Drawer Provides Storage
For Child's Toys

CLOSET
._I__-;FtBIHEF

oo BOTTON FRAME 8
6 AWRY |
e R

il il

If you have no place for the children to
keep their toys, this mobile drawer will
solve the problem. It can be moved about
as desired and, when not in use, slides
into the lower part of a drawer tier in a
closet. If you already have drawers built
in the closet, the lower one can be convert-
ed easily. Just remove the slides, guides
and lower apron and attach a caster to each
corner of the drawer. It may be necessary
either to reinforce the drawer bottom or
replace it with a heavier one.

Recementing Sections of Boiler
- 1) £ MNEY Some domestic
; ' \ 'f heating boilers are
. .\'l\ .~ designed to have
| = e
L T
" PSSAGES TO

certain spaces be-
tween the sections
sealed to force the
hot gases to wipe
most of the heat-
ing surfaces on
their way to the
flue. Often, how-
ever, these seals
become loose and
drop out, creating
a shortcut to the flue. If you have tried to
reseal these passages only to have the seals
drop out try the following method: First
clean the iron parts to which the sealing
cement is to adhere. Then place pieces of
screen wire between the parts, wedging
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the wire in place as shown in the circular
detail. Now wet both the screen wire and
iron surfaces and apply the cement. The
wire will hold the cement in place until it
dries and need not be removed as it will
soon burn away and not interfere with the
absorption of heat by the iron sections of
the boiler.—Herbert Ellison, Chicago.

Stop Prevents Insert Turning
In Table of Jigsaw

A good way to
prevent a table in-
sert in a jigsaw
from turning and
striking the blade
iz to use a stop pin
as shown. The pin
fits in the slot of
the insert, and is
held in place by
driving it tightly
into a small hole drilled in the table. Be
sure that the pin does not project above
the insert to catch the work.

—Raobert Clark, Chicago.

How to Spade Your Garden

Spading up a garden in the spring isn't
just a matter of loosening the soil. The ba-
sic trick is ta turn each forkful of soil com-
pletely over so that what was the top is at
the bottom., This is essential to get the
nutrients already in the soil properly dis-
tributed. Also, to get the manure or com-
post, previously spread in an even layer
on top, down where the roots will reach it.
Spade yvour garden only when the =oil is
in the proper physical condition, neither
too wet and gummy, nor too dry and clod-
dy. You can tell by taking a lump of soil
and squeezing it between thumb and fin-
gers. If it neither wads into mud nor crum-
bles into dust, but gently breaks like rich
pie crust, then it is ready for spading. Do
not take too large bites with your fork.
This makes the work hard to do and you
may bend or break a fork tine. Give each
forkful a whack with the back of the fork
to break up the larger pieces. Go over the
spaded =oil with the back of a hoe to do a
little more breaking up if necessary. Fi-
nally work the smaller clods down to a
proper granulation with the rake, at the
same time you are smoothing and leveling
the surface.
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RYING to hold small

. work by hand, espe-
cially when shaping it
freehand, is a hazardous
practice which sooner or
later will result in pain-
ful injury or possibly
the loss of a finger. If
your shaper accessories
do not include fixtures for holding such
work, you should take the time to make
these two safety jigs. The one detailed in
Fig. 1 is designed especially for frechand
work, that is, shaping without a fence. The
jig consists of two pieces of plywood,
bluntly pointed at one end, and fitted with
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Two types—one grips irregular
work tightly for feeding freehand,

other holds straight stock when
shaping with fence. Both are ad-
justable for width and thickness

By Edwin M. Love

BLOCKS

FIXED
CLEATS

THICKMESS

- OF WORK
SANDPAPER

GLUED OM

FILLER BLOCK, MAKE

2= 4" THICK
="
1=

two handholds through
which pass 14-in. car-
riage or flat-head bolts,
Fixed cleats across the
lower piece are provid-
ed to give extra thick-
ness for the bolt heads.
Sandpaper on the jaws
helps greatly in holding
the work rigidly to withstand the usual
kickback when starting the cut. As maxi-
mum clamping pressure is had when the
jaws are nearly parallel, a block of the
same thickness as the work is placed back
of the front bolt and filler blocks of various
thicknesses are selected to fill the space at
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the rear. In use, the jig is held like
a plane, shaping as much of the
exposed edge of the work as is
possible before turning the latter
around in the jaws. The handholds
afford complete control so that
there is little chance of spoiling
the work. If the overhanging por-
tion of the work needs supporting,
a 9g-in. plywood strip can be
clamped to the shaper table on which the
work can rest while shaping it.

The jig detailed in Figs. 2 and 3 keeps

vour hands fully shielded from
the cutter when running short
and narrow straight pieces along
the shaper fence in the usual way.
It consists of a baseboard having
an adjustable side stop and a fixed
end or heel cleat. In use, the side
stop is set so that the work, which
is placed in the rabbet, projects
the amount to be shaped. The end
cleat bears against the work in
advancing it to the cutter. Notice

that the lower edge of the guard

I T AL
PLYWOOD

1" K 27 K 147 ADJUSTABLE
SIDE STOF
o

board projects below the baseboard to
bear against the work and keep it firmly
in contact with the table,

Y-Shaped Row Guide on Tractor Helps When Cultivating

One farmer, whose tractor was fitted with
a straight-rod type of row guide that was

difficult to see under certain conditions,
improved the guide by bending the lower
end as shown and welding on a short piece
to form a Y-shape. Painted wvellow, this
guide is easy to see under all conditions.

Old Pipe Unions Used as Spacers

While bolting -
some steel shelv-
ing to a wall where
a spacing of 1% in.
had to be main-
tained correctly, I
found that old pipe
unions were ideal for the purpose. Being
hollow, they allowed bolts to pass through
them, and being adjustable, spacing be-
tween the shelves could be set accurately
The cap and threaded end of each union
were used —W. F. Schaphorst, Newark, N.

STAaNDARD
PIPE-UNION
PIECES ’r
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Vulcanize Small Punctures to Make Tires Last

HOLE IN CASING CAUSED
BY MAIL

FAERIC

TUBE

WATER FORCED IMTO THE
FABRIC SO0M ROTS IT

"BLOW-OUT™ CAUSED BY MEGLECT
3 TO REFAIR CASING

Don't just patch the inner tube
when you puncture a tire, but also
seal the hole in the casing imme-
diately. If this is not done, water
coming in through the hole grad-
ually rots the fabric and causes a
weak spot. As the weakened area
increases, a blowout results soon-
er or later as illustrated in Fig. 1.
The best way to seal the puncture
is to vulcanize it. Anyone can do
this with a simple spot vulecanizer
such as shown in Fig. 7. However,
if the puneture is an old one and
the fabric has started to rot, the repair
should be left to a mechanie experienced in
vuleanizing, as the hole will require treat-
ment different from that of one freshly
made. The vuleanizer consists of a 1-in.
pipe cap that is wrapped with several lay-
ers of ashestos and half filled with candle
wax or light motor oil in which a wick is
inserted. A piece of sash cord makes a
good wick. If this is unavailable, wrapping
cord or similar material can be used pro-
vided it is bundled and tied to form a wick
at least Mg in. in diameter. To prepare the
hole, first clean it thoroughly, dip a rubber
band, or a strip cut from an old inner tube,
in vuleanizing ecement, Fig. 2, and insert it
into the hole as in Figs. 4 and 5, using a
bicycle tire-repair tool or one made from
a length of heavy wire flattened and
notched at the end as shown in Fig. 3. A
long slender nail may even be used. If
there is no wvuleanizing cement at hand,
you can make some by shredding a small
piece of tube-patching rubber and soaking
it in gascline until it swells and softens.
After inserting the rubber band in the
hole, cut off the projecting ends inside and
outside the casing. Now, with the casing
supported in a vertical position, center the
vulcanizer over the hole, using a screen-
door spring to hold it tightly against the
tire. Fasten one end of the spring to a har-
ness ring that is slightly smaller than the
diameter of the vulcanizer. Place the ring
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on top of it, bring the spring around the
casing and then fasten the other end to the
ring, thus causing the spring to pull down
on the vuleanizer. Put three or four drops
of rubber cement on the end of the wick
to make it burn rapidly and ignite it as
shown in Fig, 6. Wait about 10 to 15 min,
after the wax or oil has been burned be-
fore removing the vuleanizer.

—A. L. Murray, Auburn, Ind.

133



'"Wo Admittance’ Bar Across Door
Swings to Pass Employees

e D WIRES
- ] STAPLED
TOR AMD
BOTTOM

ran ] | || |

'1' .

In a building where it was desired to
have the door open and yet prevent anyone
other than employees from entering, a “No
Admittance” sign was lettered on a wood
bar, which was then suspended on two
wires in the doorway as shown. The wires
were stretched taut and stapled to the top
and bottom of the doorway. Then the sign
was inserted between the wires, which
were spaced several inches and tacked to
each side of the sign. In this way, the sign
was held horizontally across the doorway,
yet could be turned to one side to allow a
person to pass, after which it would swing
back across the doorway.

Adjustment of Plumb-Bob Line
Made With Bottle Stopper

T Here is an easy
! way to provide an
adjustment for a
plumb-bob line so
that it can be
raised or lowered
without tying
knots in the line.

bl Just punch a cou-
ple of small holes through a rubber stopper
as shown, making the line a tight fit in the
holes, Push the line through one hole, then
through the plumb bob and back up
through the other hole in the stopper, tying
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a knot in the end of the line to keep it from
coming out of the hole. With this arrange-
ment, the bob is adjusted by sliding the
stopper up or down the line.

—A. H. Waychoff, Phoenix, Ariz.

Holes in Handle of a Tin Cup
Hold Marking Brush

To keep a mark-
ing brush handy
with the lettering
fluid, one shipping
clerk carries both
the fluid and brush
in a tin cup.. The
handle of the cup
is punched, as
shown, to take the brush handle. In this
way the brush is always ready for instant
use, and is not likely to be mislaid.

Wheels on Heavy Mortar Box
Make It Easy to Move

Finding it necessary to move a heavy
mortar box from place to place on a large
job, one contractor fitted it with wheels, as
shown. The axle on which the wheels ro-
tate is pivoted to the box near one end by
lengths of 2 by 4-in. stock, which permit
the wheel-and-axle assembly to swing un-
der the box for moving it, or to swing up
over the end out of the way when not
needed.
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“Fowr-Position,

TOOL-POST
TURRET

ON ANY lathe job, a good part
of the time is spent setting up
various tool bits. Many of these
changes can be eliminated by us-
ing a four-position tool-post tur-
ret, such as the one shown in Fig,
1 and described below. The main
part of the turret is a slotted tool
block, which holds four standard
1y-in.-sguare bits, The tool block
rotates on a pivot post, and is au-
tomatically indexed by meansg of a
gstee]l ball engaging slots ground
on the underside of the tool block, as can
be seen in Fig. 2. The pivot post itself is
clamped solidly to the compound by means
of a carriage bolt driven through a turned
washer, the edges of which are ground flat
to fit the T-slot in the compound.
Lacking a milling machine, the hardest
part of the job is cutting the slots in the
tool block. The method used in making the
original called for making the pivot post
first, Fig. 3, followed by the clamp ring,

Fig. 4. These two parts provide an arbor

on which the tool block can be mounted,
in which position the slots are cut by turn-
ing to a depth of about 1% in. below the
edge of the square section. See Fig. 5. This
leaves but a small amount of metal in the
slots, which can be removed by grinding
as shown in Fig. 8.

The dimensions given in Fig. 6 can be
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altered slightly if desired. The thickness of
the pivot post base will depend on your
particular lathe, and should be such that
with the turret assembled, the top edge of
the tool bit will come to the lathe center-
line, The thread on the upper end of the
pivot post should be fairly coarse—10 or
12-pitch—so that a quarter-turn of the
clamp ring will release the tool block suffi-
ciently to permit its rotation.

Accurate Ellipses Drawn Quickly
With This Simple Tool

Anyone who frequently has to draw an
ellipse will find this device a timesaver
over the usual method of doing this work.
It consists of a wood strip and an oval-
shaped block, the latter being grooved at
right angles as shown in the photo. The
strip is drilled near one end to receive a
peneil, and two holes are drilled near the
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other end for short dowels. One of these
holes is located at a distance from the pen-
cil equal to one half of the width of the
desired ellipse, and the other is located at
a distance from the pencil point equal to
one half of the length of the ellipse, The
dowels should fit snugly in the holes, and
should move freely in the grooves without
allowing any side play. In use, the dowel
nearest the pencil is inserted into the long-
est groove and the other dowel is put in
the shortest one. Then, the block is placed
on top of the work and the pencil is swung
around, keeping the dowels in their re-
spective grooves as they move. Ellipses of
various sizes can be drawn by varying the
distances of the dowels from the pencil.
—James O. Cavanaugh, Portland, Ore.

Reel Extensions on Grain Binder
Prevent Wrapping of Weeds

On grain binders, combine harvesters
and windrowers that are used in standing
grain, trouble often iz experienced in
weedy fields by having both grain and
weeds wrap around the reel blades or bats.
To aveid this trouble, one operator fitted
extensions on the blades as shown, These
were cut from Yg-in. wood and screwed to
the reel arms in the positions indicated.

Keeping Insects Off Fresh Paint

The unsightly appearance of a freshly
painted surface covered with insects can
be avoided by adding pine oil, cedar oil or
citronella to the paint before applyving the
final coat. A spoonful to a pail of paint
should be sufficient. Most insects dislike
the odor of these oils and will not come
close to the paint—H. J. Kerber, Chicago.
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Stopping Squeak in Fan Belt

If there is an annoying squeak that seems
to come from the fan belt of your car, it is
likely to be caused by the groove on the
crankshaft pulley, or perhaps the water-
pump pulley, being worn smooth by the
belt. An application of paraffin wax to the
belt every 1,000 or 1,500 miles will stop
the trouble.

Repamng Broken Fender of Car

When a fender is
damaged and the
rolled edge is bro-
ken, a good way to
make it strong and
rigid, is to weld a
L_in. rod across
the cracked por-
tion as shown.
First the rod is
bent to the shape of the fender, then the
rolled edge is opened and the rod placed
into it. After welding the rod in position,
the cracked portion that extends back into
the fender is also closed by welding.

Height of Underpasses Checked
With Fishing Rod on Truck

After causing considerable damage to his
truck by driving through a doorway that
did not provide enough clearance for his
load, one driver attached a telescoping
fishing rod to the front bumper to prevent
similar accidents. The rod is adjusted to.
the exact height of each load before start-
ing out so that it can always be used to
check the clearance of doorways, under-
passes, ete., without getting out of the eab.

I
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Qilcans Converted to File Cases
For Stormg Jﬂb Tickets

5-GAL
DILCANS

RRECORDS
-

If vou own a garage and have a number
of empty five-gallon oilcans on hand, they
can be put to good use by converting them
into storage cases for job tickets and other
records. All yvou need to do is eut out a
portion of one side of the cans and bend
the sharp edges down to provide suitable
openings. The files are labeled permanent-
ly on the front with a paint brush and in
case it is necessary to move them, they can
be carried easily by the handles. Where
additional drawers are needed, such con-
tainers can also be used for this purpose,
if suitable slides are installed.

Strength of Valve Springs Tested
With Household Scale

An ordinary
household scale
can be used to test
valve springs ac-
curately in the ga-
rage. Place the
scale on a work-
bench near the
wall and nail a
wooden block di-
rectly above it,
spacing the block
a little closer to
the scale than the
length of a valve
spring. By wedg-
ing the springs between the block and
scale table, one at a time, the correspond-
ing spring strength will be registered for
easy comparison,
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By H. J. Chamberland

[N’ MODERN machine shops, the amazing
speed of production depends to a great
extent on the use of jigs and fixtures. Their
purpose is to hold identical pieces in cer-
tain positions either for machining opera-
tions or for welding to other units in proe-
ess of construction. By using jigs and fix-
tures, it is possible to eliminate the work
of measuring, laying out, etc, on each
separate piece, and also the work of clamp-
ing each piece separately to the machine
tables and making the machine adjust-
ments. Onece a jig or fixture has been prop-
erly made and adjusted to hold work in the
desired relation to the tool, it is only a mat-
ter of removing one piece of work and
substituting another. Quick-acting clamps
reduce the time required to put the work
into and remove it from a jig or fixture.

In making the numerous jigs and fixtures
needed in industrial plants, welding pro-
vides a means of making the units at a
great saving in time, labor and material.
Savings in material result from the exten-
sive use of secrap stock, thus conserving
metal which can be used to greater advan-
tage for other purposes. Fusing a number
of scrap pieces together into a single unit
assures strength and rigidity. Considerable
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savings in time and labor are possible over
the usual method of casting and machining
the units because welded units built to
specifications require only some machining
to finish them or no machining at all, and
the work of making patterns and castings
is eliminated. In many cases the welding

2 method results in reduction of from 50 to
60 percent in cost.

A jig is not necessarily clamped or bolted
to a machine table, bed or base but a fix-
ture, which serves an identical purpose,
usually is bolted to some machine part. A
jig is self-guided but a fixture depends on
something else for guidance. For example,
Fig. 2 shows a jig on a drill press, the jig
being free to move because there are usu-
ally =zeveral holes that must be drilled,
reamed, counterbored and threaded. The
jig could be bolted to the table if only a
single hole were to be drilled. The tool
shown in Fig. 1 is a fixture which is guided
by the table of a milling machine. On ei-
ther a jig or a fixture, the parts that are to
be exposed to severe wear can be hardened
for greater durability by means of the
flame of an oxyacetylene welding torch
followed by a quenching stream.

Figs. 3 and 4 illustrate how scrap parts

POPULAR MECHANICS



can be used for building jigs and
fixtures. Fig. 3 shows a holder
made of pipe, its purpose being to
support large circular saws when
resurfacing their teeth, while Fig.
4 shows how use was made of a
discarded grinder pedestal on
which a shaft was mounted and a
foot treadle arranged to rotate cir-
cular pieces, the purpose being to
control uniformity of the weld de-
posit on the work., The fixture
shown in Figs. 7 and 8 was used
to hold eylindrical parts
such as barrels, drums,
water heaters and similar
containers when welding
longitudinal seams. A
horizontal arm is sup-
ported by a post and two
guick-acting counter-
balanced clamps are piv-
oted at the rear.

When welding thin
sheet metal with an oxy-
acetylene torch, particu-
larly stock %2 in. and less
in thickness, it is highly
advisable to use holders
to keep the work in posi-
tion, as the tendency of
thin stock to distort un-
der the influence of heat
becomes greater as the
thickness of the stock is
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reduced. When the flame is applied to com-
paratively heavy sheets, expansion takes place
along three dimensions so that there is little
apparent distortion in any one direction. A
heat differential of 500 degrees F. between
the upper and lower surfaces of a 1s-in. sheet
has about twice the warping effect as a Js-in.
cheet under the same heat differential. The
latter has about four times as much resist-
ance to bending and warping as the former.
A ls.in. plate tends to warp only one-eighth
as much as a Yig=in. sheet of the same material,
and its resistance to bending is about 64 times
greater.

140

Welded conneetions between tubular
shapes can be made by a plain butt joint as
shown in Fig. 6A or by means of a back-
up-ring joint as shown in detail B. When
butt-welding heavy tubing, the adjoining
ends should be beveled. To weld one tube
to another at an angle, it may be cut to fit
on the curved surface of the other, or else
a hole may be cut in one o permit inser-
tion of the other, In the latter case, the hole
must be so shaped as to permit a close fit
of the entering member at the desired an-
gle. Detail C of Fig. 6 shows how mitered
ends of two tubes or pipes are welded at
an angle. By adding an extra piece as
shown in detail D, the sharp corner shown
in detail C is eliminated. Sometimes the
appearance of a corner can be improved by
using an evenly curved piece for the inter-
mediate fitting as shown in detail E. Fig. 5
shows two pieces of tubing being welded




together, for which pur-
pose identical V-shaped
supports are used.

In the modern machine
shop, the metal-cutting
band saw provides a
means of cutting sheet
stock quickly when mak-
ing jigs and fixtures. Fig,
10 shows channel-shaped
parts being band-sawed
to shape before bending
them at right angles and
welding, Some of the re-
sulting work is stacked
on the band-saw table,
Cutting of parts for all-
gtee]l units, such as the
chairs shown in Fig, 9, is
an important step, and the
welding results depend a
great deal on the accu-
racy of the cut. Welded
steel construction is not limited to
small jigs and fixtures, but large
machine-tool bases and ecolumns
also are made by welding. Many
machine tools formerly made in
the form of unnecessarily heavy
castings are now being pressed out
of heavy-gauge sheet steel asz
shown in Fig. 11, the parts heing
welded together.

Flame-hardening as practiced
today is a development wherehy
certain kinds of iron and steel can
be made far more resistant to sur=
face wear than the base metal.
This procedure has been known
as the heat-and-quench method
of hardening, but the oxyacety-
lene flame is responsible for its
present application. Intense lo-
calized heat is applied to a desired surface
and at such a rapid rate that the hardness
depth can be controlled. The surface metal
is heated to the critical temperature and
quenched so that it is hardened to a pre-
determined depth, while the rest of the
part retains its original degree of hardness.
There is no definite line of demarcation
that separates both zones because the
maximum degree of hardness gradually
diminishes and blends with the unaffected
metal. The term “eritical temperature”
means the degree of heat just below the
overheating stage, With flame-hardening
on steel, this occurs between 1,400 and 1,600
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degrees F., or approximately 1,000 degrees
below the melting point.

A flame-hardening operation is shown in
Fig, 12, where sixteen large sprockets are
ganged together and only the teeth are
hardened. Formerly, large sprockets, gears
and worms were made of expensive ma-
terial for wear resistance but now it is pos-
gible to bring the flame-hardening unit to
the job and harden the teeth without af-
fecting the remaining inner structure. Fig.
14 shows how the teeth of gears are heated
on both sides to a bright red, after which
the gases are shut off and an ample flow
of water is directed over the heated area.
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After heating small parts, they are im-
mersed in water. Flame-hardening is
expedited by various mechanical means,
such as automatic indexing, built-in
guenching devices, ete. Fig. 13 gives a
list of steels most suitable for flame-
hardening, while Fig. 16 lists a number
of tools and machine parts considered
excellent applications for the process.
The simplest method of flame-hard-
ening is known as “spot-hardening,”
with which anvone can experiment.
Take a piece of steel, about ¥ by 1 by
4 in. in size, containing .05 percent of
carbon, this analysis being termed
5.A.E. 1040 steel. You can obtain an idea
of the approximate hardness of the steel
by using a file and referring to Fig. 17.

With the torch flame adjusted to normal,
heat one end of the piece until it is bright
red and then let it cool slowly. When cool,
test the heated section with a file and note
that no change in hardness has occurred
as indicated in the left detail of Fig. 18. By
repeating the same heating operation and
guenching quickly in water, another filing
test will show that the heated and
quenched portion is approximately twice
as hard as the opposite end as indicated in
the center detail. In this case the metal is
hardened throughout the entire thickness
of the heated portion, If the flame is moved
over the surface and a stream or spray of
water is applied to the metal directly be-
hind the flame as shown in the right detail,
the hardening will occur only at the sur-
face. The distance between the flame and
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The flame-hardening process has revo-
lutionized the manufacture of metal-cut-
ting band saws to a point where the depth
of tooth hardness is controlled so uniform-
ly that it is possible to maintain a soft back
throughout the band and impart tensile
strength. Fig. 15 shows flame-hardening
applied in modern band-saw processing,

Vibrating Machine Causes Breakage of Pipe Connections

When pipe and similar materials must be
connected rigidly to a machine that vi-
brates in operation, breakage often results
at the points of connection because the
constant motion causes the metal to erys-
talize. In most cases of such trouble, it has
been found that breakages of this type oc-
curred in connections that were made to
the machine at points farthest from the
base. The solution in avoiding this trouble
is to lower the pipe or part to a position
near the foundation or base of the machine
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and make the connection there. The ex-
planation is that the motion of vibration is
always the least at the foundation and the
greatest in the parts of the machine that
are more remote from the foundation, pre-
cisely as in a tuning fork. Therefore, the
logical place for connecting pipes, cables,
ducts, etc., is as near the point of least vi-
bration as possible. This applies also to
flexible types of connectors made especial-
ly to resist vibration because even they
have their bending limitations,
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Two Canvas Sacks on Push Truck used, bend one end around the bolt head

Carry Small Packages
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Having a number of small packages to
move occasionally, the foreman of one
warehouse made up two canvas sacks for
each of his push trucks and stapled them
to the cross braces so that the packages
could be carried on the trucks. When not
in use, the sacks fold flat against the back
of the truck wheré they are out of the way
when the truck is used for its regular work.

Repair for Worn Locking Bolt
In Base of Swivel Vise

If the hexagon head of the locking bolt on
a swivel vise has worn at the corners be-
cause of too severe tightening and allows
the bolt to turn,
here is a simple
way to repair it
Eemove the vise
from the bench
and take out the
bolt. Drill a hole
through it to take
a heavy cotter key
or piece of wire. If
a key iz used, bend
one leg around the head to hold the key in
place, and bend the other leg to bear
against the side of the base and keep the
bolt from turning. Be sure to bend the
latter leg so that it will slide freely against
the recessed edge of the base. If a wire is
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and shape the other end to rest against the
base.—C. Greydanus, Paterson, N. J.

Berry-Box Holder and Carrier

To assemble
small berry boxes
for easy carrying
and at the same
time to elevate
them above the
vines in the field,
one grower made
holders of the type
shown These
consist of 2-1t,
lengths of broom-
stick pointed at
one end and in-
serted through
wooden disks. Nails driven into the sticks
at an angle slip over the corners of the
boxes to hold them in place.
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Tires Kept on Wagon Wheels
By Simple Two-Way Clips

When the wooden felly of a wagon wheel
dries and shrinks so that the tire will not

BENT
%X
FLAT IRON Q{

stay in place, use
clips bent from
flat iron as shown.
First the metal is
cut to size and
then slit back
from the ends in
the center with a
hacksaw to form
tabs. Then the
metal is driven
between the felly
and tire, after which the two tabs at each
end are bent in opposite directions, one
over the tire and the other down over the
felly. Three clips evenly spaced around
each wheel usually are sufficient.

Applying Enamel to Brass

Enamel will not adhere to brass unless
the surface has been prepared correctly.
A thorough washing with any household
cleaner that does not contain soap followed
by a wiping with denatured aleohol is all
that is needed. Enamels designed for metal
surfaces may be applied directly to the
cleaned brass.
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By Wayne C. Leckey
PART Il

ONTINUING construction of yvour foot-

powered scroll saw, you make the
blade-tension unit, Fig. 12, next. This is
adjustable up and down in the arm so that
the tension on the blade can be varied to
suit the size being used and thereby reduce
breakage. A record of the tension found
best for each blade can be indicated on the
side of the unit by marking on it across the
top of the frame. These calibrations will
tell you how much to raise or lower the
unit when changing to a finer or coarser
blade, Fig, 14 gives the steps in making the
wooden housing of the unit. You begin
with a hardwood block 115 by 3 by Tin. A
line is drawn down one side and across
both ends to mark the points for boring.
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5007 PERMITS

UPPER CHUCK TILTING TO

SAME A5 LOWER
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As it is important that the holes be in line
centrally through the block, a drill press
is preferred to boring them by hand, al-
though the latter can be done fairly accu-
rately if you are careful to keep the hit
running as straight as possible. Bore the
top hole 3 in. deep, then turn the block end
for end, and with a 1-in. bit, bore through
to meet the first hole. Next, groove the
rear edge of the block to take the hold-
down, after which the upper corner is
notched according to the dimensions given
in Fig. 15.

The cutaway sectional view in Fig. 15
shows what the tension mechanism looks
like when installed in the counterbored
housing. Bronze bushings of the type that
were used in the drive head are used here
to carry the shaft; the upper bushing being
pinned to the block through the flange and
the lower one bushed centrally in the hole
with a tuwrned wooden sleeve. Fitting the
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AMGLE OF TABLE

lower bushing is done after the large
hole is lined with a 1 by 234-in. metal or
Bakelite tube, slotted like the one shown
in Fig. 13. This tube, besides forming a
well for grease to lubricate the spring
and lower bushing, keeps the shaft
tracking without twist by engaging a
cross pin in the shaft in slots in the tube.
Needless to say, the slots in the tube
must be cut down each side exactly in
the center, otherwise the pin is apt to
bind or prevent assembly., The shaft,
with the eross pin either threaded or
pressed into it, must be slipped inside
the tube and both inserted in the hole
at the same time, after which the spring
is added and the lower bushing and its
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g [ I mecEss
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BOLT HEAD
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ot

REAR SIDE OF TABLE TRUNMION
MAKE OME RIGHT IANE! ONE LEFT HAMD
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sleeve are pressed in the end to hold the
tube in place. The width of the slots in the
tube should equal the diameter of the cross
pin. Note that a thick felt washer is pro-
vided between the bushing and the metal
plate which holds the former in place, to
prevent oil from being thrown out through
the shaft clearance in the plate. The upper
blade chuck is made the same way as the
lower one, which was described previous-
ly, the end of the shaft being threaded for
the nut before the shaft is installed in the
housing,

A turn of a handwheel clamps the unit
securely in the arm, This can be made of
wood and fitted with a carriage bolt to en-
gage an embedded nut in the opposite side
as shown in the top view of Fig. 15, The
completed unit must be mounted in the
arm so that the upper chuck will be di-
reetly in line with the lower one. You can
do this best by clamping the unit tem-
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porarily in place with a C-clamp or a
handserew and checking it for alignment
with a square held along the underside of
the arm. When centered, the frame core
piece along the top of the arm is fitted and
bolted in place behind the unit and filler
blocks or stops are glued between the sides
at the front. See top view, Fig. 15.

The work hold-down, Figs. 15 and 16, is
improvised from an old table fork having
the two center tines removed, It is soldered
to a 1%-in. disk slotted crosswise, to per-
mit the hold-down to be adjusted to what-
ever slant the table may be tilted. The fork
and disk are held to a wood shaft by a bolt
blade guide. Several of these guides will
be needed to accommodate blades of vari-
ous thicknesses. You ecan make them eas-
ily from Y-in. carriage bolts by slotting
the heads the required depth with a hack-
saw and then closing the slot slightly by
peening it to suit the blade thickness. A
thumbnut fitted as shown in Fig. 15 serves
to lock the hold-down at the desired height,
and wax applied to both the shaft and the
channel in which it moves will make it
slide easily.

Making the trunnions for the tilting ta-
ble will require the use of a lathe, as a
groove must be turned in them to take
guides on which they move. Both trun-
nions can be had from one plywood disk
by sawing it carefully in half after turning
to size. Note in Fig. 18 that the bolt slots
through the trunnions must be cut on op=-
posite sides of the centerline to obtain right
and left-hand units. Use hard-pressed
board from which to turn a ring to fit the
trunnion grooves nicely and then secrew
3-in. segments of the ring flush with the
top of the frame at the front and back as
shown in Figs. 19 and 20, Notice that the
square heads of the trunnion bolts are em-
bedded under the guides before screwing
the latter in place. A wing nut and washer
are provided on each bolt to lock the trun-
nions in position. Wax applied to the trun-
nion grooves and the guides will make the
table tilt smoothly. Plywood is preferred
to solid stock for the table, as it will stay
flat. It is attached to the trunmnions with
cleats as shown in the upper detail in Fig.
18. You will have to do this, of course,
while the trunnions are in place on the
guides. The recess for the metal table in-
sert is formed easily by pressing a turned
ring in the hole as shown in Fig. 17. Here
you also can see how the frame extensions

MAY, 1943
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FRONT VIEW SHOWING TABLE TILTING TRUNNIGHN

provide stops to permit returning the ta-
ble quickly to a horizontal position. Where
it is desired to have the table so it can be
tilted 45 degrees to the left also, the stops
can be cut off. With this arrangement, the
clamping-bolt slots are extended and the
irunnion indexed % degrees for rapid
setting.

If you are unable to buy an endless V-
belt long enough to reach the drive pulley,
vou can resort to round leather belting or
even sash cord, applying belt dressing if
slippage develops.
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Simple Vise Holds Harness Straps
While Repairing Them

)

e J

When sewing and repairing harness,
one farmer uses a vise made from two
short pieces of barrel stave. These are
serewed to a timber in the barn with the
curved ends facing each other to provide
jaws. A C-clamp pulls the jaws together.

Easy Way to Finish Antiques

For refinishing old pieces of early Amer-
ican pine or maple furniture or for finish-
ing reproductions of the same, I have found
that the following method produces an au-
thentic color. The finish will withstand
aleohol, and hot dishes, and gives the piece
a worn appearance. First, wet the wood to
raise the fibers and then smooth it with
fine sandpaper. Apply a coat of boiled lin-
seed oil mixed with turpentine. This gives
the wood a filler so that the sapwood and
the end grain around the knots will not
take the stain too fast. After completing
this operation, you are ready for the stain,
which econsists of burnt umber, 1 table-
spoonful, sienna, 1 teaspoonful and a mix-
ture of boiled linseed oil and turpentine, 1
pt. The stain should have a consistency of
very thin paint, which ean be obtained by
adding more oil if necessary. Try the stain
on a piece of scrap pine or maple. Adding
umber will increase the brown color and
adding sienna makes the color more red.
After applying the stain, set the piece in
the sun until almost dry and then wipe it
off with a cloth. When doing this, wipe
more stain from the spots that would nat-
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urally get the most wear. This produces
the well worn finish that is desired on this
type of furniture. After the stain has dried
thoroughly, polish with a solution of boiled
linseed oil, 3 parts and turpentine, 1 part,
using a eloth. Let the work dry in the sun
again and then repeat the oil polishing,
About three polishings will be sufficient,
letting the work dry in the sun each time.

—Carroll M. Elder, Bozman, Md.

Wrap Is Very Important When
Creating Frictional Forces

The sketches below illustrate the im-
portance of wrap when it is desired to cre-
ate frictional forces as on drums, sheaves,
pulleys and the like. The left-hand detail
shows a rope given a half turn around a
drum, thus embracing 90 degrees of are of
contact between the drum and the rope.
The coefficient of friction of the rope is as=-
sumed to be .5 in the computations, Under
such conditions a 1-1b. weight on one end
of the rope will support 4.81 lbs. suspended
from the other end of the same rope, due
to friction and to the arc of contact between
the rope and drum. In the second detail
the rope is wrapped around the drum 1.5
times. The same 1 lb. will now support
111.32 lbs. suspended from the other end.
The last two drawings further illustrate the
rapid rise in weight that can be supported
as the number of wrappings around the
drum are inereased. The foregoing figures
show why a wrapper pulley often is so im-
portant on a belt drive. The pulley causes
the belt to have more than 180 degrees of
contact. At 180 degrees of contact with a
belt that has a coefficient of friction of .5,
a pull of 100 lbs. on the slack side will cre-
ate a pull of 481 lbs. on the tight side.

POPULAR MECHANICS
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Extension Speaker Installations

UXILIARY speakers conserve tubes,
as a single broadeast receiver may be
used to serve additional rooms, thus per-
mitting extra sets to be held in reserve.
Photo A shows an old console receiver
chassis installed as a eentral receiving sta-
tion operating several loudspeakers locat-
ed at remote points, One of the extension
speakers mounted in a bookease is illus-
trated in photo B. Extra speakers may be
salvaged from discarded sets, and should
be of the “self-powered” permanent-
magnet dynamic
type if possible.
Connections to
receivers having ei-
ther single or push-
pull output tubes
are shown in Fig. 1;
ordinary bell wire
can beused. A
sp.st. switch may
be used to cut one
voice coil lead at
the remote speaker
when it is not re-
quired, A 10-ochm rheostat connected di-
rectly across the voice coil leads of the set
loudspeaker may be employed to adjust
the volume of that speaker without inter-
fering with others at remote points.
Although some hum can be expected in
any receiver operating on an a.c. line,
some of the older types emploving ordi-
nary dynamic speakers were excessive
“hummers.” When such hum originates in
the set speaker itself, there are a few first
aid ideas that advanced radio experiment-
ers often try with good results. Fig. 2
shows several turns of wire wound around
the field coil and connected in series with
the voice coil to provide an effective hum-
bucking arrangement. If the old et has a
2% -volt transformer winding, a 20 or 30-
ohm potentiometer connected as in Fig. 3
provides an excellent hum bucker,
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EA&Y TO BUILD “BREADBOARD”

% BN -r"'l"' 11|'||I.|-1Il M, Illl'lf “ 1"!-|.1 "I’mp-"nﬂ-‘_ If“'ﬂhﬁm"hm
ALTHDUGH designed primarily as a

classroom project and assembled from
odds and ends for a demonstration model,
this simple amplifier unit serves several
other useful purposes in schools, homes
and workshops. It not only makes a first
rate unit to use as a call system but it is
also an excellent 1% -watt utility amplifier
for playing phonograph records or for
stepping up the output of one- and two-
tube sets.

The output eircuit of the am-
plifier is specially arranged for
the call system hookup so that it
is possible to use a single wire
between it and any small mag-
netic speaker at a distant point
in the home, shop or garage. This
wire-saving method employs a
ground return through a 1 mfd.
200-volt paper-type condenser.
Ground connections at both the
unit and remote speaker must be
good; in most cases a cold water
pipe may be used as shown in
diagram Fig. 2. If you have or-
dinary eleectric light cord, a 2-
wire line between the amplifier and speak-
er will, of course, give better results.

A single-button carbon microphone that
may be of the “dollar” store variety, is con-
nected in series with a 1l%-volt dry cell
and a switch across the “mike” clips on the
baseboard, as detailed in Fig. 1. When a
record player is the signal source it is con-
nected to the phono pickup terminal clips.
Photos A, B and D, show various views

. - S
HiK L
BREADBOARD | . . BAT. SranE cLPS
AMPLIFIER = |__D{
1T S T
Gg E.FDPHENE. L]

IR D | |00 W ol U"C-"snmm
COLD

WITER PIPE~, T_,..ﬁmuu c;..nm-s—-ﬂ-iTl
Fig.2 —= iy

100-TURH ADDED
WINEHHG &

!
A LM
! TRAKS:
LAMINATIONS WINDING @
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of the completed “breadboard” unit; the
simplified wiring diagram and specifica-
tions appear in Fig. 3. The tubes are types
commonly found in the average radio °
experimenter’s junk box; the 32L7-GT is
a half-wave rectifier and power amplifier,
and the 6C5-GT is an ordinary triode
tube. A 6C5 or 6C5-G may be substituted
for the 6C5-GT if yvou have them on hand.

The 3-way input circuit of the ampli-
fier is made possible by a simple altera-
tion of an ordinary 3% to 1 ratio audio
transformer, preferably a large one as it
will be easier to take apart and put to-
gether again. This usually invelves tak-
ing off the frame and pulling out the core
pieces one at a time. Observe carefully
how the core parts are stacked so that
you can reassemble them without diffi-
culty. When the laminations have been
removed as shown in photo C, wind 100
turns of No. 30 enameled wire or wire of
about this size that may be obtained from
a similar old transformer, over the reg-
ular transformer wiring. If your trans-

(Continued to page 170)

321767

Ry -500000 - 0HM

b . _I:J=\ E\jlll{,llf_'l.‘e"..al
VHLUME CONTRDL s,

WITH S%ITEH NE, 2 Ly, '..r :r:-nla,sn-nm-l
1= m ]
EREADBOARD, = = — e *"1'1!
S A e ot e i I St reey A
TNOTL-TUBE BOCRETS W | PV e
o - TORVIEW -~ pSMmY o _
- o PHON PICKLP
=55
1o, v e
CLAMP OM COLD WATER SB[ f {s_tl_ )
i | T meD
SINGLE LINE T0 (1R ;.
HMAGHETIC -Wu ri‘m
EPEAKER - SENE
L,
Ty _RADI
-ADDED TUKER
= MIKE—— ey
WiNDIMG |
2500 oHs | -
| WOATT =T
% T SEH o T
T PED, ELECT, - -
Fic.3 - I LINE CORD EL:C ce 159 Vi) e @
- a7 pIp: ._. = = T - P o N

0 HQ-N, AL OR
D.C. LINE

TOF ¥iLw OF BASEROARD

MAY, 1043

151



Practical RADIO SUGGESTIONS

{A) Air roid wardens expect
emargency cdlls at any time.
This west coast warden uses an
*alactric sontey™ to relay phone
bell signals to his attention
when ather mambers of the fam-
ily are not in the home and he
is waorking in his backyard
workshop, or visiting in the
hame of the next door neighbar.
The “transmitter”’ unit is ploced
near the phone bell and plugged
into the lighting line; the paort-
able receiver end may then be
plugged into the line ot aither
remote point. Mo wiring other
than the power line is required

WIRE COAT-

msULRIoR =3 e

FEEDERS LIKE
£ APART ."-E'JHTIHE_
SIPARATOR-JLONG

{B) “Hair-pin” type ultra- ‘-‘L' £ A
~HETARATOA ) high-frequency antenna -
made from o coat hanger

(C) Glass-insulated flexible heating | it
element supplied in any length by it Y
the inch, foot or yard, can be bent 1
and fitted into tight spots for use in LI
soldering irons, temperature control - ol \
ovens for oscillating radio crystals i
and other low-pewer applications o - 1

{(F} Homemaode vaoriable con-
denser mode from scrap ma-
terials. If plates A and B are
2 in. long and 1 in. wide, tha
maximum capacity will be
PLATE A = ) PATE'R about 75 mmfd. Mount on
g thin wood or Bokelite base;
i-.—__l ]E.;....__._n'-l plate B should be spring brass
__TICA SEPARATOR or similar material.  Adjust-
ment is mode with post X. G)
(E) If your short-wove receiver Amachment plug has builtin
includes a beat-frequency ascil- avlemalic circuit breaksr
lotor you can proctice sending
code signals by inserting a key il
and switch in series with one %
side of the headphone cord as
illustrated in Figs. 1 and 2

bilized resistive cooting on a
Bakelite disk and
is claimed ta re-
place many wire-
wound types

7 AMTL
J :
_..' -'I'cu" T™  HEMOVE ANTENKA AMD G3DUND
#~ LEADS FAOM THE BEGEIY
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MILITARY AIRCRAFT

“Mission AcCOMPLISHED "—and safe return! Bark depend heav-
ily on aircrafr spark plugs. So, those which AC produces for
the Army Air Forces must be painsakingly buile 1o the exaconess
and reliability of the finest warch,

AC has been building quality and performance into automotive
spatk plugs for more than 34 years. It was only logical, there-
fare, thar AC should make aircrafe plugs for Army planes.

Bur, a pilot's success requires still more. Those plugs must be
cpr in peak condition. So, ground crews clean and adjuse plugs
after a specified number of operating hours.

Expert Care for YOUR Spark Plugs

These days, your spark plugs should be given similar care, And
this is easy—rhrough the Conservation Service which America'’s
mechanics are rendering. This is now being augmented by con-
tacts from AC, carrying ro all service organizations the latest and
most pracrical methods of diagnosis and repair of AC praducrs.

The service which spark plugs, and the eighe other AC automo-
tive produces, should receive is briefly described in the panel
below. Help o conserve vital materials —and gasoline, oil, and
AUTOMOTIVE SPARK rubber—by regularly following the suggestions given.
PLUG

Awawdsd iv AC
en Seprember 2
LT
m Jur Vinery.

When replicement is needed, select AC—and be sure of com-
plete sansfaction.

AC SPARK PLUG DIVISION —GENERAL MOTORS CORPORATION

O FLTERS—Slow driv-
ing accelerates the
formation of soot and
carbon in engine oil.
If not constantly fl-
tered from the oil, this
dirt will clog piston rings,
s l!:.n ) i-l d S,
sam of oil an
n:plru your oil ﬁlb!';ruﬂn-
ment whenever r dealer's
AC Oil Test Pad shows that

your oil is dirty.

MAY, 1043

SPARK PLUGS—Dirty or
worn plugs waste as
much gas as one cou-
pon in ten. They alsa
cause hard searting which
weakens your batvery, Under
sent slow driving con-
itions, have your plugs
cleaned and adjusted every
few months.

AR CLEANERS — A direy

zie cleaner increases

gasoline consumption

because it chokes down the

of air into the carburer-

or. Your air cleaner should

be rinsed whenever your car
is lubricared.

FUEL PUMPS—Pracrically

troable free. Bug, if

yours has been in use
thirey or forty thousand

miles, it may be worn to the
pointwhereacheck-upisdue.

DRIVING INSTRUMENTS—Speed-

ometer, gasaline gauge, oil

pressure gauge,ammeter,and

[emperature Eauge sc

need service, Bur, if
ivetrouble, have them car
Or di auce.

153



Zood FROM PISTON RINGS

® Down on the farm they must
keep their production going=-so the
nation can eat. The failure of a fractor,
truck or car may mean the loss of a
crop, a cow or a load of hogs.

And jarmers have learned that Hastings Steel-
Vent pision rings never let them down—that
they save cil and gas, check cylinder wear,
make engines last longer.

Your car is vital 1o the war effort, oo, Its life

musi be slreiched to the limil, s performance.

prolecied. Se waich your piston rings—and al
the first symplom of ring failure, go to your
molor service mon for a Steel-YVent installafion.

HASTINGS MANUFACTURING COMPANY, HASTINGS. MICH.
Hastings Mig. of Canada, Ltd., Toronto

~ HASTINGS

STEEL-VENT PISTON RINGS

TouGd 0N OIL-PUMPINg “LEMTLE BH EYLINDER wap;s
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A City in a Store
(Continued from page 43)

through block-long corridors, past shelves
loaded with the 100,000 items of merchan-
dise, past miles of conveyors piled with
thousands of packages, and into the ship-
ping room, Here orders are assembled,
wrapped and started to the weighing room.
Life within the city moves on a 15-minute
schedule. Some 1900 orders (6,000 indi-
vidual packages) bearing the same “time
mark™ must move forward at each 15-min-
ute interval to the next operation. The
schedule system is part of the reason the
company can handle 100,000 orders re-
ceived daily (in the Chicago house only at
the Christmas peak) and speed the mer-
chandise on its way. The Sears’ employees,
themselves, order 3,000 items daily that
are delivered to their desks,

Four times daily, in the busy shipping
and weighing rooms music is heard
through a loud speaker system.

“They don't have to wait for the Satur-
day night band concert in our ‘town’,” says
Paul W. Briggs, manager of the shipping
department. “Music relieves fatigue and
the workers love it. We use both radio and
records. The music is on for half hour
periods the first thing in the morning, be-
fore lunch, early in the afterncon and just
before they go home.”

My, Brigegs says the packages really sail
along to the tune of “Praise the Lord and
Pass the Ammunition,” but he had to
abandon “Deep in the Heart of Texas.”

“They all stopped to clap their hands,”
he explains,

The Sears post office is one of the world's
busiest. Pouches loaded with packages
move in an endless stream to the loading
platform where they are then carried to
the mail trains. Canceled stamps are pro-
vided to save time, They are applied in the
weighing room and one day’s supply costs
$15,000 in a busy season.

Sears' catalogue advertising department
is a veritable publishing house that turns
out 15,000,000 catalogues annually, includ-
ing summer and winter editions, also pro-
duces 117 other sales publications. These
include a semi-annual midseason sales-
book (17,000,000 copies); the “bargain bul-
letins" (26,000,000) and a special Christmas
supplement (6,000,000). Thousands of

(Continved to poge 157)
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Taking the Jeeps
PRDDIGIOUS jumpers that they are] our

fighting Jeeps still can’t jump broad
rivers. So the Army's resourceful Engineers
find still another job for their Evinrudes!
Huge rubber rafts are bridged in tandem
« + » Jeeps and troops are loaded aboard . . .
husky Evinrudes sing their deep-throated
song of power . .. and quickly the Jeeps

are over another jump!

Giving a lift to the leaping Jeeps is but one
of many wartime jobs which Evinrudes are

rforming today. For Evinrudes are enlisted
yjr the duration . . . in the Army, the Navy,
the Marine Corps. Great Evinrude “Fours”
power swift assaule craft and landing boats.

over the Jumps!

Evinrudes help build bridges, ferry supplies,
troops, equipment. Mountbatten’s famed
Commandos know their power, rugged re-
liability and trigger-quick starting ease.

All the experience gained in 33 years of
building fine outboards is centered on our
assignments to build Evinrudes for the armed
services, Knowledge of some of the tasks
these motors must perform is an ever-press-
ing incentive to build them finer ., . . and
still finer! After Victory, there will again
be Evinrudes for all who love the water . . .
sparkling new Evinrudes whose performance
will ably reflect many advancements achieved
in their fighting forebears!

EVINRUDE MOTORS, Milwaukee, Wisconsin

Evinrude Motors of Conodo, Peterboro, Concda

EVINRUDE &

MOTORS

OUTEBEOARD

MAY, 1943

T —

® Invest in Americal Every War Bond you buy helps
speed the doy of Victory, Then, good fishing to you,
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My Argus C-3
gives me pro-
fessional results,
says Miss Rufh
Underhill of
New York City.

Tring-Ying Tpung;: n'E:fl_,-nulEE:rJn‘fF\él

lo raise money for Chinese Relel. }
If L

7/ B
Professional results ore importont. It must be right
the first time. Miss Underhill chose her Argus C-3
becowse of the feotures that make good pictures |
the coupled Range Finder, critically sharp Cintar Lens
and Built in Photo Flaih Synchronizer. If you have an
Argus C-3 you'relucky. Mewones ore scarce, your deal-
&t may have one and some used cnes are available,

Learn more about composition
— lenses — film — and help-
ful hints for using any camera,
Send 25¢ taday for the 56-
page hook “‘Goed Pictures."’

ann -."h." g mlthlq-ﬂ
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 Better Built
Lower Prices

Candes £75 and up

Safe Boats With
F-'II Leugth Spray Rails

d mmeﬁ perfectly
r-_r — eveni Rt high ﬂ.wch
l'.‘!ﬂt,nlw ilso ulw-m:

uf :dlbﬂﬂl gwn g l'mg-

Rowboats S48 and up
T

Dustboards S48 and up

ries. Prom
CA

Write for
5] IEFETIE ﬁ?ll“Fl.‘h‘l imtares

iz
THOMPSOM nms.noﬂ* MFG. CO, (110
(rﬂhﬂ' mﬁ‘ﬂﬂ-

!lum.nl‘.
G FREE

]’"]-UOLTS A.C. wvwiere /
=« with KATOLIGHT A.C. genera-
tors and power plants. Same current as

furnished by the highlines.

@ KATO'S entire production
at present must be confined to
orders with high priorities.
Good deliveries on A, C. gen-
erators 500 watts through
15,000 watts in single and two
bearing designs. All standard
woltages, 110, 220, single phase,
2 or 3 wire, 3 phase or 3 phase
4 wire. Also 25, 30 and 50 cycle
generators. Regulation about
8", with 3%, speed change.
Also Rotary Converters

KATO ENGINEERING COMPANY, 27 Elm S1. MANKATO, MINN.

7&'&? Il\\"ﬂ.ﬁ jfmw f{err Wery

HULL STREAMLINE COMPASSES

are part of the valuable modern -zgulpm#nt
for U, 8 Army molor wehicles. Tacfinrted
ways are traverscd wilh constant assurance
of direction, Hull's eatire prodfisction s for military wse,
so until final sietory. Mull Sieeamline Composses are avoil-
able for civilian purchase only where dealor stocks permit.

HULL MANUFACTURING cCO. ‘
P. 0. BOX 246-DS . WARREN, OHIO

[2551500) REAL ENGINE VALUE

The G.H.L). is n miniature gasoline a-ngl'ne
that really ope :ralimc Urver 150 ecld in the
Inst year. 176 H.F, Complete with flywheel
(or propellery, fuel, many accessorica amd
Inll instructions, Fully bench tested amd
ready to run, For 1m|lts ]:ll...l]'.lf"h midget cars,
ete. Serud  only I!1|:I1.-1l Calleat
C. (L I}, snme {ln ‘-:-n{] 25¢ for Jumbo
Hobby Cntolog of uﬂdﬂdn of planes, boats
and hobby items.

GHOQ MOTORS, Depl. BT, 40 East 21 81, New York, N. Y.

=% RE-STRING RACKETS
AT HOME — EARN MONEY

EﬁEYmE‘_LEﬂ_E._ANT—'I!’Rﬂ?—_IT#BL_'E
FREE r‘.\!t:l-r.'l-:-:l'.r:itl'li.-ln': : _1:.||:_.|._:'|!|. iy

NOW
W. A Bickel &€Co., 137 M. Marign, Dept.M-53, Oak Pork, 11,

“HOW TO WORK WITH TOOLS AND WOOD™ & pepular book em
woodworking, packed with ilusteated Instroctlons for beginoers, and
with useful data for exporlenced woodworkers. Every homa workshop
ghould bave & copy. A Big Value at 51.00

STAN L“ TOOLS Division of The Stamlsy Works,

Here ot last is o cnmpfnl:u arc weld-
ing manual covering every phase

234 Elm St., Mew Britain, Conn,
516 PAGES, 512 ILLUSTRATIONS, NEW
techniques, pranahm, mdidamuhh 3
tlearly explained, A text beok and daily
quide for aperaturs on vital war wark,

Hobart's Famous

S f;g ARC WELDING Ie'ﬂm: Fwi'

of the subject for the beginner and g haol, Is @ complete out-

past master alike. Every proper |ine jor a seli-instruction

procedure is outlined: diagrams ¢ rofresher course. Warth
- show you exacily hew te proceed ony fimes its low price ji
tl:lﬂlﬂf!ﬂ" for the type ol metlal, position of =~ (oedag 75 ¢ 7

Capy HON!
$no0-

2 'u_ﬂu.'L.s-...L

156

welding and rods used.
sized book full of valuahle informa-
tion that'll be werth hundreds to you.
Hobort Bros. Co., Box M- 531 'I'rvnn'p.l 0.

or sent on E_DATS APPROVAL +# you wih,

A big, full

Fdmg of the Worlds Lorg
Buidders af Efscéric df.;: Wffafar.ﬁ
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workers are employed in this publishing
enterprise, millions of dollars are spent
and the product created is given away. In
return, some 11,000,000 customers order
millions of dollars in merchandise in a sin-
gle year.

Another publishing activity is the city's
newspaper, a tabloid called the Sears News
Graphic. It has its “local” staff, “foreign”
correspondents (located in nine mail order
branches) and is circulated “pationally.’”
It carries the news about employee activi-
ties, special features, several columns and
has an inquiring reporter department and
“letters from the people.” Recently it has
featured news about the more than 6,000
former Sears employees now working for
Uncle Sam in the armed forces.

The two main buildings of the plant are
connected by a subway for pedestrians. A
second subway, that few employees have
ever seen, leads from the powerhouse and
extends under the merchandising build-
ing. This subway facilitates the servicing
of equipment and earries steam pipes, elec-
tric cables and pneumatic tubes.

On every executive's desk are two tele-
phones, one for outside calls and the other
connected with the Sears system. The
system has dial phones and an automatic
control room which handles 7,500,000 calls
a year.

Secattered through the plant are various
recreation rooms and across the street from
the administration building is the “city
park.” It has fountains, pools, benches and
is landscaped with beds of flowers.

This is about where the rubber-neck tour
of the hidden city would end. Ewveryone
would rush to a bench and somebody would
have out his pencil figuring how 9,500 per-
sons could use up 300 gallons of water
every minute.

7% | s\ders
T b\uﬂex_z:;nﬁan!

V-2 | V-3
L VW | % | % |
Thatad RN %R E

:ﬂn;d Length
Welght, Grami

T4 -1

ErESTEEE
5

Rctusl Size V-Plag

Champion spark plugs for model gas engines give the
same dependable performance as regular Champions.
Sillment sealed. Sillimanite insulator. Alloy needlepoint
electrodes for casy starting. Ooe picce construction.

CHAMPION

SPARK PLUG COMPANY +* TOLEDO, OHIO

MAY, 1943

| A o T el

SPARK PLUGS

which fire at high altitudes and under ex-
tremely, high pressures in our “hottest”
bombers and pursuit ships have exceptional
quality of materials, design and workman-
ship which accounts for their extreme de-
pendability., These very same qualities are

inherent in all Champion Spark Plugs.

i

The high-output engines which power the
“hottest” bomber and combat planes of our
air forces demand spark plugs which function
perfectly,. Champions are equipment on these
as well as many other aircraft engines in the
service, The Champions in these engines are not
unlike the spark plugs for your car, identical, in
fact, in quality and materials, engineering and
manufacturing precision and in their character-
istic dependability. Your spark plugs are the key
to engine economy and performance. Have them
tested and cleaned every 4,000 miles—and when
you need new ones insist on Champions,
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HOW TO SAVE TIME
WITH “SUPERSOCKETS"

WILLIAMS’
TOOL DATA
SHEETS

® Data Sheet No. 9 points out how
Williams® “Supersocket” Wrenches save
time and speed war work. Other helpful
Data Sheets (punched for 3-ring binder)
cover subjects listed below. Circle the
numerals indicating subjects that interest
you and mail the coupon for free copies.

|
ffjﬁ-r;‘;

0l

1. Charncoeristies of 'Williams® &. Data on ““Vulean"

CHoperior” Wrenehes, Chain Plpe Vises,
2. Data on Willikms" T. Date on Williwms"
Voring Tools; I'nraning-Tools.

B. Data on Williams'
“Buparior’’ W renche,

8. Having Time with
Wikllams' “"Bupersockets"’

X, [kaia on “Valoan"
Chain Pipe Tongs,

&, Data on Willipms"
“Hupersocket” Wrenches,

8. Datw on YYulean™ 10. Iintn on “Yulean"
Lithe Logs, Eye Bolts.

11. Dats on Williams' (" Clamps.

MAIL THIS COUPON

J. H. Willinms & Co., Dept. M-543, Buffalo, N.Y.
Please send Dara Sheers circled below @

i 2 a 4 5 & 7 8 = 10 11

Nt e

Addvess

ity State

153

Delivering the Goods Around
the World

(Continued from page 1)

ports and recognition signals worked out
for the ferry operations, It appears that
during the early stages of the operations
one of the principal dangers was the gun-
fire at the Allies’ bases; cautious guardians
of the landing fields were apt to fire first
and identify the airplane afterward,

Greenland and Brazil, Africa and the
distant Middle East, Alaska and Australia
are but a few of the points to which the
ferry, as well as the cargo-carrying aircraft
wing their way. The same pilot may be in
Darwin one day, then in the Arctic a few
weeks later, and finally glide onto a field
in India or Africa 30 days after. These pi-
lots are the first real globe-trotters.

At home, the pilots are doing a grand
job, too, flying their cargo-and-passenger
planes. Here are some of the hardest-
working planes in the world. Keeping them
flying are the facilities of the commercial
airlines. Only by taking advantage of ex-
isting airline maintenance and pilot faecili-
ties was it possible to solve the problem of
transporting the essential supplies.

Miraculous—to the layman—are some of
the feats of Transport Command crews.
For instance, a single airplane shuttled be-
tween Brazil and Africa 10 times in six
days, running up a total mileage of 18,500,
in carrying officers and enlisted men, also
oil and aireraft fuel and medical supplies,
to African bases. A big bombing plane took
off from the airport at Washington, D. C.,
with a load of military personnel and
extra-priority supplies, made a 21,000-mile
round trip across the Pacific and was back
in Washington before the end of the week.

There is service across the oceans today
that is more frequent than that offered not
long ago between the two biggest cities in
the United States—New York and Chicago.
There are many trips each week to India
and Australia, and the Central and South
American service iz so frequent that it
would astound many who once considered
themselves as air-minded.

The commanding general of the Air
Transport Command predicts that its op-
erations will expand into a gigantic organ-
ization at least 10 times greater than all of
the world's peacetime airlines; and it's not
far from that point now.

POPULAR MECHANICS



WHAT IS A NUT?

A nut is a fastening.
Its purpose is to hold things together.

If it loosens, breaks or slips under
strain, stress or vibration, it fails in
its purpose.

But here is a nut which has never
failed in service.

It holds tight, even when removed
and put back many times.

We have made billions of these
Elastic Stop Nuts, We do not know
of one that has fallen down in its joh.

We do not believe that statement

can be made about any other nut.
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LOCKED in
place on balt
by grip of tough
locking collar

SEALED of
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working threads
from corrosion

HOLDS nwi
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FITS any stand-
ard bolt. Made
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ELASTIC STOP NUTS
Lock flst 1o make things last

ErasTic STtor NuT CORPORATION OF AMERICA
UNION, NEW JERSEY
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Vi as guns, tanks, planee, ships, tractors,
trucks, and all the other im[i-]emenls of madern
warfare, are the tools which help to build them.

To make a good product they must be good
tools. Millions of Nicholzon Files and Black
Diamond Files are in the service on that hasis
. « « tough, hard, eficient—the “bitingest,” longest
lasting files our long file-making experience can
produce. Make these your choice.

But—abuse, misuse and improper care can
shorten the life of the best file made, Whoever
you are, wherever you use a file—get the most
out of it. In order to help speed production and
conserve valuable materials and tools, Nicholzon
has prepared a
FREE BOOK, "FILE FILOSOPHY." New—48 helpful
illustrated pages about files and filing—kinds, use,

care and how to select The right fle for the job,
For production heasds, foremen, key mechanics,

NICHOLSON FILE CO., 22 Acorn SL, Providence, R. 1., U. 5. A.

fAlse Comodion Plent, Pord Hope, Omi. )

NICHOLSON

FOR EVERY Ols,
F I l- E s PURPOSE ﬁ%ﬁﬁf‘
RAADE TH LS.
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Taking Mother Earth’s Pulse

{Centinued from page 53)

mountain ranges have roots, The material
in mountains has a specific weight of 2.8 as
compared to an average specific weight of
more than 3 for the earth’s crust. This sug-
gested the idea that mountains are actually
supported in the slightly heavier material
of the crust, with most of their bulk below
the surface just as icebergs are supported
by sea water,

A network of earthquake recording sta-
tions with automatic instruments has been
established in California, and the proof
that mountains have roots was obtained
from the records. Earthquakes that origi-
nated on one side of the mountains trav-
eled at their regular speed of about three
miles per second to recording stations on
the same side of the mountains. The waves
that traveled directly through the moun-
tain material to recording stations on the
other side of the Sierra Nevada traveled
half a mile per second faster, due to the
lighter material through which they
moved. But the records also showed a sec-
ond set of seismic waves that arrived after
some delay, just long enough for them to
have traveled a deeply curved path under
the mountains and back up to the surface
again. Additional research revealed that a
range such as the Sierra Nevada extends
downward from the surface as deep as 40
or 30 miles.

Earthquake instruments also were used
to show the buffeting the earth receives
from a storm. A supersensitive barograph
and a special seismograph were put into
continuous operation. After a heavy storm
the records of the two instruments were
compared. The barograph indicated when
the storm started and the time at which it
stopped. The record of tremors from the
seismograph was practically a duplicate.

Few of the thousands of earthquakes
that occur every week are strong enough
to be detected except by delicate instru-
ments. Some seismographs are capable of
magnifying a slight motion as much as a
million times. Traffic vibrations, industrial
tremors, and even the vibrations from a
not-too-distant naval battle are registered
on the instruments. One of the unique
problems of the scientists is to deteet and
discount the earth waves that are caused
by man.

POPULAR MECHANICS



There’s no short cut to the glorious ripe-
ness you'll find in Brigges tobaceo. It takes

/ ez
_ .

Ah-h-h L. that wonderful
BRIGGS!

g

5 il _“"\i’.‘
u'*".,_‘-. '
bl Brises
nothing less than cask-mellowing for long, 4.:1-:{ “;m'_ff'unt /‘? /665
- v

slow years—longer than many costly N
blends receive. But it’s worth it! For that’s :
how Briggs develops its tender, rich flavor
.« « its full-bodied, satisfying goodness . ..
its savory, tantalizing aroma. Why not
promote vour pipe to Briggs foday?

The Smake with

a Smile

PRODUCT OF P. LORILLARD COMPANY

KRW ARBOR PRESSES °B™N&hJY0L2N°

HEEDED IM EVERY SHOP—SAVYE TIME AND
MONEY—DO BETTER WORK, QUICKER.

MNo shop is complete without a small arbor prezs, Press-
ing and sgueezing operations can be done better and
faster on a KRW Arbor Press. Btop using vise and
sledge hammer methods—they gencrally deliver apolled
work im the end. KREW Factory-To-You Prices give
you greater value for ¥Your money. Order today.

KRW Bench Type Arbor ERW Hydraulie

Presses, 3 sizes 4
Mo. 87-P 15 Ten, 815.25 Preeses are built
fn 25, E0 and 5

Mo, §7.0 1 Ton, $23.00%
Mo, 37-N 3 Ton, §33.00% ton sizes. Prices
start at §198.00*

*Pricoa F.0.B. Arcode, N, Y.
H'thtllﬁl' higher wiest of Rockles.
Biamd ELL

Ilisserated exiea.

Builders of Shop Equipment for Fard Dealers Since 1916

K. R. WILSON, 17 Lock S5t., BUFFALO, N. Y.
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MILLERS FALLS

MILLERS FALLS
COMPANY
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Roads to Victory
(Continved from poge 83)

jacent to highways. Twenty-five separate
sharp turns were eliminated in one short
stretch of representative secondary road,
and the maximum grade was reduced from
9.5 degrees to 2.5 degrees, Traffic noise and
even the roar of airplanes iz so loud on
some of the realignment projects that lev-
elmen and recorders of the survey parties
use a portable telephone system, dragging
the wires along with them as they move,

Maintenance is being curtailed or aban-
doned on many roads that are not required
in the war effort. Other roads, now paved,
will go back to graveled surfaces when
their present surfaces are worn through.
Road asphalts and oils are becoming scarce,
and the maintenance crews are trying all
sorts of experiments, such as mixing heavy
grades of asphalt with kerosene, to obtain
a workable road mixture.

Engineers’ experience with roadbeds has
been a valuable help in building the hun-
dreds of miles of landing strips required
for the expanded Air Force. Earth-mov-
ing equipment that can carry huge loads
at upwards of 30 miles an hour instead of
the five mile per hour top speed of the past
have been diverted from highway con-
struction to air fields.

Technical developments in handling
traffic flow that are now being worked out
will be put to use after the war, One new
device is an automatic traffic signal dis-
patcher with a built-in memory. This in-
tersection signal, operated by wvacuum
tubes and connected to vehicle indicators
buried in the approaches to the intersec-
tion, automatically times its lights to aec-
commodate traffic demands. Cross traffic
that has tripped the approach indieator but
hasn't had time to cross the intersection
before being ztopped by the red light is
automatically accounted for, and the sig-
nals change back to let this eross traffic
proceed, as soon as convenient, before the
green light is again flashed for traffic on
the other street.

In ordinary times the nation’s automo-
biles travel nearly 500 billion miles a year.
Today this traffic has been reduced by at
least half. Remaining traffic is the kind that
must carry on, in war or peace, and it is
the job of the highway engineers to see
that it can.

POPULAR MECHANICS
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with Steel-Grip

one-plece-backwelders'gloves A

I'uum- in back, M nb rned-throogh
E.d ama. Woal hest breaker
;Erl-lnt id-bm:.'l: !'atldd:d ection.

pointaof t
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B i et 105 dlcrunt on 12 STEEL GRIP

INDUSTRIAL GLOVES COMP
£51 Garfeld Bovlsvard Danville, Mineis
(In Canada: Safedy Supply Co., Torontol)

est wear,
ment.

Make your own

REPAIRS

OHAN ELECTRIC PLANTS
ALTERNATING AND DIRECT CURRENT

Ui By LLE. ARMY, NAVY, and MARINES
on all World Fronts for HOSPITALS, COM-
MUNICATION, LIGHTING amd
EMEHGENCY ELECTRIC POWER.

MANY MODELS from 350 to
A5.000 Watts

Any Voltage—any Frequoncy=—
A.C, or D.C,

WHITE FOR DETAILS

D. W. ONAN & S0NS

1081 Royalston Awe..

Clean out car radiators thoroughly
after draining anti-freeze. Use

Sani-Flu

BLIAN YOUR NAME ON TOOLS B
WITH THE

ARKOGRAF

PROTECT YOUR TOOLS FROM THEFT
Wrike wiLh elict ririly aay ansveor desdgs o6 Les basde
it and finret locls znd instrumanis of &koy meial
1&re writing o= paper with pen or pencil. Thouo-
sands used mechanics. grreees, muehinn shops.

by
Complets OUERt $3.50—Frepald Anywhers
Inteensting flknatraied

NRROGRAF FEN L0 3357 5.6 Stark St,Portiand.ore. el B

“EVEREADY'* FLASHLIGHTS AND BATTERIES

are vital equipment both at home and at the
front. Se:ve b].r conserving yours!

Minn.

Minneaposiis,

I0c ond 25¢ siges

Directions on can

Write for
FREE BODK

PUT THIS OTTAWA to work for you.
MAME MOMNEYI Wood ia rduahlu
: Dioas more than 10 men,  Easily
oparnted, Falls treca—and saws
lipntas, Um.- E- hp. vaging for

other wo
ﬂh! A MFQ. C0.

527 Wood 5t. Otiowa, Kans,

preelalan -Hhm Four masni.  Yoi e
by Nadshing osr semy hired pastlngs. on your own
HURDN hlndl-u '-‘\-hI.IJ iairrual afel srdrsad grinding. 8
ANHIHMI to OO02EY, \Imr finlsts enally ohained.  dinmd
alhay, p-a-u- h.um . Bardl or sofE, Aclas, farke sanders

"i hl"""l #estndris  dealling;

dapn) p-hlhl Rnr- ol olher usea [ar hopis woawabo) : B aehinad
ina Wride e PEEE (lmsiratod [oider =8 Castingn
mzd price ]ﬂ= of mpplomeatary ieme Menthon your Eaibe. {I'I'IIH :ws

Huren Machine & Tool Ge., Dept. B, Yale, Mich.
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that keep
household equipment
in good condition

Don’'t worry because you
can't replace a cracked
boiler; or a leaking radiator,
tank, heater or pipe, or a
loosa fixture for the dura-
tion. With a can of Smooth-
On No. 1 you can make all
these and similar repairs
quickly . . . economiecally . . .
lastingly. Smooth-0On repairs
do not require heat, special
tools, or previous experience,
And Smooth-On is easy to
appl it enables any
handyman to take care of
dozens of repairs around the
house . . . on the car .. . in
the shop.

Thiz many-purpose iron re-
pair cement has been widely
| used for more than 45 years,
| and today it is a real neces-
! sity in every household to

Buy SMOOTH-ON  enable you to repair what
| fn 1%-0z, 7-0z. or  you can't replace. Be ready

targer containers  for smergencies . , , buy a
from wyour hard-  onp without delay.

FREE BOOK

e T -u---—-—._‘— i e e Ot

o ow

Tightens Looss

Parls

ware danler or,
if mecessary,
from wus.

r ‘i--u-------------'
Smoath-0n Manulacturing © t. 3T
BTD Cammustpan ivan Foruss CIyeH L

Please send the FREE Smoath-On
fnndbonk.,

POREINE o o pocomin b g msm o e e
Addre=s

G-4F vaws
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How To operate
WER TOOLS

A Complete Home Workshop
Library—1400 Photographs
and Drawings

Coveringevery phase of apera-
tion and maintenance of all
major work-shop motor-driven
tools—with hundreds of special
operstions  explained.— valu-
ahla shop hints, short-cuts and
scores of time-saving tables.
Tells how to obtain unusual re-
sults, how to keep tools, acces-
pories at tep, tfﬁﬂ#ﬂl:}*- Every
operation is “'shop-tested.”

H‘aru s What You Get :
Vol I—How ToGet the Most Out of Your Cir-
cular Saw and Jointer.Vol. II—HDWTQDTENTE
Lathe, including metal spinning and metal turn-
ing. Wol. Ill=How To Operate Band Saw and
Seroll Saw. Vol IV — How To Get Most Out of
Your Drill Press including numerous auwxiliary ODEEEHGM

Vol, V—Haw To Get Most Out of Your Abrasive Tools. Vol

Vi—How To Operate a Shaper. Each volume includes lﬁp-cl::ul

Appendix with valuable tables and special information.

PLUS —*Practical Finishing Methods"
How to do every possible finishing operation—how to pre-
pare the work—how to stain—fll—varnish—Ilacquer, ete.
Proper use of spray gun and brush. How to mix your own
low-caost muterials. Silk sereen process—how to finish
metal—make decorations, Includes old secret methods.

Extra EXAMINE AT OUR RISK
EE ‘": Send only $2 for complete library and
FREE Gift Book. On arrival, postpaid,
examine thor-
oughly. If not
satisfied, your
%2 plus return
postage will be promptly refunded.

The Delta Monufocturing Company
£20-E E. Vienna Ave., Milwaukes, Wis.

vour GRANDFATHER CLOCK HUW

YOUR

Eand 35e for Simpls SHOP TESTED COPYRIGMTED B PRINT.
kRt way ik Lhousnds have DINE bllllll FLANE
Book pricing many fine brass we ||I

'y mrn.lnu :hn- inn basdititl o Pl
mther usee. Aveld G rowrn. Save hali. IHJ Wi
KUEMPEL EHIMI- CLOCK CO. Bidg. 76, Guitenberg, lows

DELTA

MILWAUKEE

PRqu n, Warstime needs have so emphasized the im-

portonee of Cushmom®s 100-miles-per-galion
economy that 12 times Cushman's normal output is going ex-
closively to Army, Navy, Air Foroes and the great defense plants;

shmana are culling costs—aavin lime—hr speeding offi-
cers and inspectors on tmpnrl.u.nq. arrands—apanding deliveries of
mail, orders, prints;, repairs, au;rplln:i pto.—=nt brmes, camps,
forts and defense plonts. Mooy times faster thon walking . « «
far cheaper than other trunsportation.

IMPH“VED_ O pnnlel.t. interest o wyou 1s the

that this tough wnrstime experi-

ence is developing lmpmwmﬂull which w:lll give you a still
mare u.turdy depandable Cushman—when it is again available,
IF YOU OWN A CUSHMAN, remember {4 must serve yoo for
the diration. Lubricate it regularly. ©Glve it vimost ecare,
Your instruction book containe complets directions. For o
new copy, seeé your Cushman dealer or write us for o free copy.

CUSHMAN MOTOR WORKS, Dept. P-5, Lincoln, Nebr.

QUICK REPAIRS!/
A

Bmhzn Furnll:un‘:
can often be re-
paired guickly
with P. W. Han-
.d!es like putty,
hardens like
wood. At Paint,
Hdwu 10¢5tores

W:“

NEW!CGMGENTHATED HEATTABLETS (and vest
pockat collapsible grill) widely used by armed forees. Light
instantly, wet or dry. Intense heat — cooks, frys, boils
food or ligwids, outdosrs or indoors. Qdeal for starting
fireplace, Etove or rurn'u:s fires, for pienics, hunting,
fishing . . . warming bhahby's milk; smergency sick roam
uses, ete. Afen many other houschoid and industrial uses.
Every Alr Warden, Red Cross Worker should have this
emergency fuels lel‘.l SMOKE,; 5007, ASH OR FUMES.
Hnn-pnlwn-un
or TWO LARGE BOXES of HEATABRS IIH‘I
ll}ﬂ nuLLAFsmLE GRILL. Enough tablets f
to 8 hours' heat. Order by mail run.l.'r.

1. W. SPEAKER CORPORATION
1673 N. WATER STREET, MILWALKEE, WISCONSIN
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MAKE

521 roitis YOU MONEY!

® You be Wr !Im:u.t dealer.  Milllcns
1 ER

d0 P
Ence I'IHL‘EEI:LT% We supply :H.-m-yunl
hig

Write for
FREE

GED. MASTER GARMENT CO.
Dept. D-TH, Ligonier, Ind.

L - T

Say vou saw it in Popular Mechanics!

GRAY HAlR
VITAMI

yos—MNo drugs—Halr grew out in Natural
r.u-rur in almost nine out of ten test cases just
taking one tablet Calelum Pantothenats Vitamin
each day.
Why pay £3.50 to §6.00 for the famous “Gray Halr Vitamin''?
SEND MO MOMEY. Just send name and address. We will ship 100
10-myg. tablets (100 days' supply) genuine standard guality Calclum
Pantothenate Yitamin C.0.I, for 81,05 plos few cents postage, Guoar-
onteed pame gquality as used in Nationa]l Tests &F monsy back.

LILEE PROD. C0., 2017 5. Michigan Ava., Dept. 85, Chlcage, L.
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Paper Runs the World

{Continved from page 25)

on felt through suction and compression
rolls and steam-heated cylinders where it
dries out rapidly. At the end of the line it
winds up on a reel, where it is eut to spool
widths and trundled into boxcar or cargo
ship en route to become your favorite mag-
azine, tarpaper for yvour home, a soda straw
or cable insulator or mail order catalogue.
Last year’s issue of Sears Roebuck cata-
logues alone represented a sizable tract of
woodland; they weighed 70,000,000 pounds,
sufficient to fill 1,720 freight cars in a train
. over 16 miles long. That's something; but
Uncle Sam can go Sears one better. The
government printing office ordered nearly
100,000,000 pounds of paper for a mere six
months’ supply. And that didn't include
the 20,000,000 paper bags in which the
doughboys packed their lunches in the
Louisiana war games last summer, or the
cartons for the “iron rations” the boys in
New Guinea carry, or the cardboard tanks
the army used for practice on the New
Mexican desert,

Yes, sir, paper has acquired a lot of tal-
ent since the first Chinese concocted it out
of a batch of mulberry bark, bamboo and
“ gsecond hand fish nets back around 105
A.D. It is more useful today than ever, in
this era of unaccustomed scarcities. Pa-
perboard forms are used in place of wood
to shape round concrete piers. The Brown
Company offers “Aqualized” paper for pup
tents, waterproof clothing, sand bags and
gotato sacks. The McDonnell Aircraft
Corporation of 5t. Louis molds laminated
paper into airplane wings, rudders, eleva-
tors and ailerons; formed with cheaper
dies than necessary for shaping aluminum,
the plastic paper wing is 40 percent strong-
er yet lighter than ‘aluminum, with a
smooth surface that needs no finishing and
has high resistance to abrasion. Westing-
house puts the pressure on resin-impreg-
nated paper and molds it into such unex-
pected forms as helmets for soldiers and
miners, bearings for propeller-shafts of
ships, gears for electric motors and linings
for refrigerators. Paper lithographic plates
save zine, Treated paper covers oil pipe
lines. Flares dropped from American war-
planes to illuminate a battlefield or bomb
target are hung from paper parachutes

(Continued to page 167)
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THEWM”

THEY LEFT BEHIND

Write 1n|;f.1]r lor your
FREE copy of "Enthu.
siast’" magazine, lilled
with maotarcycle action
pictures and stories.

 HARLEY-
DAVIDSON

MOTORCYCLES
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Keep YOUR IDEAL Sharpener

... SHIPSHAPE FOR SERVICE!

.b‘e_pring and Summer are the big sep= q

gons for sharpening lawnmowers --?.1'7- ;

. when vou can make plenty of extra
money if your Ideal Lawnmower
Sharperer is in shape to give sat-
lsfactory service. 1

Today all
types of shop GF
cquipment ;.
have an add- i""'
ed measure of value,
because of the A0M-
culty in getting re-
placements. It is im-
portant, therefors,
that you keep your
Ideal rust-free and

well-lubricated, Cher:l; all and

moving parts,
replace those that are worn, Partg are available.
Keep in mind that the War Program has placed
restrictions on all manufacturing facilities, and

make your Ideal last ., . for the duration,

Bharpening and servicing lawnmowers is highly
profitable . . . full or spare time work. Put vour
Ideal in shape . . . start now when the demand
iz the greatest in years.

THE FATE-ROOT-HEATH COMPANY

1543 BELL STREET ® PLYMOUTH, OHIO

PAINT STRIPING TOOL / ONLY

Tay ill Seo the Added. Rocuty Y A

POST
With this NEW TOOL fnot o heush) evaisone w dru PAID
lines w puink.  Used on wubes, podels, | |:I||_-|1 -utl-u
eabinets. Furniturs, linolaum Boears i i) homs +

As easry o uie
as a pencil

u-.m;-u- stripea.

F Palnl' and Eul!:l:l Sheuld lIJ-nl [+ 7]
Ao fur ﬂ-ur Anal belay., Ues B 3ip arn pad
ptisficd thai you bave wudded ¢l ||'|'|r1|:r ni well nm
beamiy io your werk. retufn U Lol and we'll
-nl:l'um{ruur ﬂlllﬂI_lp' nrumu!ly

Drealeras Wrile J

WENDELL MFG. ‘¢o.

511 W. Ashiand S Chicapa, Nk

TO MAKE THIS UHIQHE

GAS SAVING TEST

% Will you permit us to send you at our risk
theVacu-matie, adeviea whmh AULOOWNETS
everywhere are praising? Install it on your
Test it at our risk. Unless it trime dollars off
g{rﬂr na hills by eavingup to &9 en gueoline can=
sumption, glves more power, tlj:lml'h:er pick
Laster aecelerntion, the teat wi ng-
Aotomatic Supn:hnua Frlm'::pl-

EET- d mtf )
g i s plthylnbm-:mridd-
oxygen. drawn

gﬁd air Into nuthuhmln!tfmp-m ture. lth

afstuparin Lhn- mlusl E:Iﬂnl s re

ed infoaningle=n

T ﬁ oo gas cosba, wmn

L “EH'I'S M
en® in o fow lm

rnnmmumnn. Hera's a splendid opport nmt;rf abosoal sales

d profits. Ev truck, tractor owner a prospect. and
b rp-!nni'furb e;:.n“nmklnwhl;; anid hﬂ"mmw

The Vacu-matic Go.y 7617-797 W, State Street, Wauwatoss, Wis.
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FILECT ' e
lE-ﬂT!ﬂ'"
ORDER YOUR RADIO, ELECOD o

AND SOUND TE:HHIHL B
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. while we have complete stocks, If it i=
a technical book in Radio, Electric or Sound
LAFAYETTE has it—at special prices!

RADIO PARTS — Lalavette has some radio
parts and sets available without priority. Write
for new illustrated folder—it's FREE—address
901 W, Jackson Blvd., Chicago, I11., Dept. 5P3.

LAFAYETTE RADIO CORP.

ROI WEST JACKSON BLVD. T45 PEACHTREE STREET
CHICAGD, NLINCHE ATLAMTA, GEQDRGIA

and Peagy -Pal”
SEﬂWEnnniu TRACTORS

- to 9 H. P. Circulars on reguest, War limits pro-
qlm_uun . « » Wa have repairs for all SHAW tractors sold
in our 28 years in business, Wrlte for your neaeds.

BUILD YOUR OWN GARDEN OR &=
FARM TRACTOR —:1.00bringscither

got of plans, postpaid, telling how to build
teactor chisfly from old aute parts. Will plow,
cultivate, haal, ete., Handy man can slso . . .

BUILD RIDING TRACTOR IN ONE DAY

by using old auto parts, powered by 3 H, P. Briggs and Stratton
or other engines, larper or smaller.

SEND %51.00 for Garden or Farm Teactor Plans (State which
wantedi and to introduce them we will include, free on request,
plan to BUILD RIDING TRACTOR IN ONE DAY. Money Back
Guarantee 1 [ |

SHAW MFG. COD., 4505 Front 5t., Galeshurg, Kansas
#88-0 MNo. 4th SL, Columbus, O0.; S812-G Magnolla Awe., Chicage, 110,

(
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{| CASH IN ON SMASH- HIT FBTI] STAMP RAGE! |}
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TRAILER AXLES, HITCHES, AND PARTS

# If you are interested in purchasing traller
sxles, hitches, and cther iratler paris, contict
us  peomptiy. Complete house Erhiler Blus

prints, 51.00. Write for free literature.
HAMMER BLOW TOOL COMPANY, Dept. 105, WAUSALU, WIS,

pssdor, Herln Name [1rher

PROT! 1"'|"I" -uluu.hlc fools from thieves ’ﬂﬂ
sl barrawers] Electro  Etcher BLURN o Y
-||1;|. abirsbgn. {\-anlllnlk.\' nn ¥ g,

{oals, instruments, dog callars, any el A
Eany! Simple as wrillng with pen or j=s
cil, sk order todsy—sup I-"L\' slé:;‘nl;nl—m

yDLtF ]Iﬂm("

u1.| ] on delivery. =
mw I’I ; Pl dl'liﬂiﬂr'll Tl-m.-l G
!u:h!r.lhpl: u-lw StraderAve, 0 nr:mntﬂ o 4

WRITE FOR FREE BOOK showing how
CARMNES ARTIFICIAL arms, lega have PUT
THOUSANDS BACK ON THE PAYHOLL.
Every limb mede to fit individual nmpuota-
tion, World-wide recognition of merit since 1904,
BOODK SENT FREE—advise whether interosted
in leg or arm—~ao obligation, send for it now.

CARNES ARTIFICIAL LIME CORP.

Diezders and Eepresgniafiees Ewegwhorn
B08-F East 12th Kansas Clty, Mao.
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made by Dennison, more famous for paper
doilies and contract bridge accessories.
Probably the paper industry is making its
greatest contribution today in food pack-
aging, releasing more critical packaging.
materials.

The paper mill is also a contributor to
the making of synthetic rubber, for aleohol
for Buna-S rubber is produced from the
waste sulphite liquor that has hitherto
done little more than pollute the streams
below the paper factory.

Back in 1776, fifty-six men signed their
names to the sheet of paper we call our
Declaration of Independence. The Consti-
tution by which we set up the rules of
American liberty was written on a precious
bit of paper. In a train bound for Gettys-
burg, Lincoln wrote his immortal address
on a scrap of paper. The Bill of Rights, the
Atlantic Charter—these scraps of paper
represent what we are fighting for.

The nation bids the shipyards build ten

million tons of ships. In the same twelve
" months the mills roll out 18 million tons of
paper. A third of it, and more, will go to-
ward winning the war. The future is
planned, the present is directed, history is
written on paper. From confetti to battle-
ships, paper runs the world.

Blasting Is Their Business

{Continued from page 32)
and they can be attached to any explosive
from small hand grenades to huge banga-
lores and mines. They can also be at-
tached to firecrackers which are used in
the warious trap arrangements during
training.

The three types are pressure, pull, and
pressure release. The two latter types are
often used together in anti-personnel
mines, tank mines and the traps attached
to barbed wire barriers.

When an engineer has inched his way
through the woods and chances to see a
fine wire stretched across his path he
knows he has found a booby trap, but the
kind is a mystery. He knows that if he
cuts the wire the trap may be the pressure
release type that will explode a mine un-
der him. He also knows that it might just
as well be the pull type that if pressed
against would detonate a charge. Or it
might be both in the same hookup. The

(Continved to page 168)
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Save Manpower—

USE SAFE
TOOLS!

The prevention of injury be-
comes a national obligation
—anobligationtouse the best
tools; Plumb tools! The scien-
tifically tempered face of the
Plumb Machinist Hammer
is crowned and champhered
to overcome dangerous chip-
ping. Perfect striking control
is provided by perfected bal-
ance. The Plumb take-upwedge
keeps head tight! You use the
safest tools when you use Plumb.

FAYETTE R. PLUMB, Inc. « PHILADELPHIA, PENNA.
; Fe i B Falmt: e

PLUMB

E 2 1
HAMMERS = HATCHETS » AXES = SLEDGES
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Buy
WAR BONDS

KEEP "EM fl
FLYING
_— o

i

No. 73 with production
ottochments® for war
work.

)} war plants? Many ask that question.
l=7%" This picture is one answer. It shows
your usual work shop model with Tapping
Arttachment, Production Oil Table, and Foot
Lever Control —the speed demon of pro-
duction lines from coast to coast! When
you need a drill press —and they are avail-
able for non-war use— be sure,
0 see an Atlas in action. Atlas ¥

Press Co., 543 North Pitcher !
Street, Kalamazoo, Michigan. {'

T el M R

~TEN

RY
Lﬁ_‘_';;-‘%sl f 7oots %ﬁ! |U
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wise engineer will either blast the booby
from a safe distance or stake out a danger
area around it.

Sometimes the enemy will place an ob-
vious booby trap. He knows the approxi-
mate position from where an alert com-
mander will spot it and where he will halt
his men. At least he hopes he knows. The
enemy assumes that a couple of men will
be sent forward to explode the booby. If
they do, a mine will explode where the
platoon halted and the only survivers will
be the men who were sent ahead.

That's just one example of the battle of
ingenuity on the field. The engineer is
trained to be suspicious of everything—
discarded helmets, bits of equipment, ev-
ery object in an abandoned house. The
most innocent object, such as a faucet,
doorknob or picture frame, may be an in-
strument of surprisingly sudden death.

Once the mine has been found, it must
be exploded or deactivated. Bangalore
torpedoes are invaluable for exploding
them, but when the bangalores are not
available it is up to the engineers to use
all their skill in finding the mines and ren-
dering them harmless. The engineer, who
must work with the care of a surgeon per-
forming a brain operation, is never sure
his job of deactivation is complete.

Perhaps the enemy has placed two mines
together, one above the other. After the
top one is deactivated an unwary engineer
might lift it, thus setting off a pull type
trap attached to the lower mine.

The voung American engineer takes a
grim pleasure in outwitting his foe. He's
proud of his knowledge and thankful that
his Unecle Sam has given him the training
to do the job in what once were the quiet
hills of old Virginia.

Scout Plane Launches Pigeons

In SelﬂOpeg‘z% Ca
Carrier pigeons are i eéd%— used to
carry messages from reconnaissance planes
that are forced to observe radio silence.

Above 10,000 feet, however, the birds can-
not fly because the air is too thin. The

k. il _Army Signal Corps has devised a canvas-
= uw:t'ud wire cage in which the pigeon is

placed before it is dropped overboard from
a scouting plane at high altitude. The cage
falls any desired distance, then opens auto-
matically,

_Wq . POPULAR MECHANICS
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% Long before Pearl Harbor, Tyson was producing large e——
quantities of "All-Rolls™ Bearings for vital Army and
Navy uses. Because of the extra load-carrying rollers,

Tyson Bearings have more capacity . . . longer life . . :

These advantages, demanded on fighting fronts, are
important on production fronts, too. Vital transportation
and industry have long used Tyson Heavy-Duty Bearings HEAVY-DUTY BEARINGS

. . and are depending on Tyson more than ever today.

TYSON BEARING CORPORATION L3 MASSILLON, OHIO

* Tyson Products Also Include Precision Parts for America’s Airplane Engines #
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CASCO GLUE

for War use!

e T = e il

Prefabricated, demouniable Army butment for 16 men.
Made by Pacific Huts, Inc., Seattle, Waih. Curved ribs
Faminated with CASCO-RESIN (liguid) Resin Glue.

@ Hutments, wood aircraft, life rafts, boats
and truck bodizs call for the strongest, most
durable industrial glues. That's why almost
all supplies of CASCO and CASCAMITE go
into wood war equipment.

You can help conserve these glues and do
your part on the home front, too — by using
CASCO or CASCAMITE only for essential
repairs that make your home equipment last
until the war is over.

There will be plenty of time and plenty of
CASCO for hobbies — tomorrow.

CASCAMITE Resin
Glue for waterproof
gluing. CASCO Casein
Glue for warer-resis-
tant gloing. 10¢ and
larger sizes at hard-
WArE SLOres,

REPAIR GUIDE!

CASEIN COMPANY OF AMERICA, Dept. PM-543
350 Madison Avenue, New York, N. Y.
Send me the literature checked.

| “GLUING GUIDE", Completc dh:cﬁomfmbﬂthnlucs.
Over 80 home workshop and repair jobs.

MNAME....... e - e e S

A.C.-D.C. "Breadboard”
Call System

(Continued froem page 151)

former is fairly good size you will be able
to wind it on in one close-wound layer, a
small transformer will require two layers.
Pull the wire tight so that it will take up
a minimum of space. When the winding is
completed, cover it with a layer of very
thin paper, preferably “onion skin” type-
writer paper, which should be glued on
with china cement. This provides the mi-
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crophone winding shown in the schematic
circuit diagram Fig. 4. Now reassemble
the transformer; the extra winding usually
will make the core parts fit very snugly,
therefore the job must be done carefully.
The specifications for the other parts are
noncritical; the output and filter chokes
Nos. 1 and 2, may be larger than specified,
and the line cord resistor can vary about
10 percent in resistance value. Material list
R-315 is available if desired. To amplify a
small receiver, connect the speaker direct-
ly to the output clips, and the receiver
phone posts to the “radio tuner” clips.
When a record player is connected to the
phono pickup terminals switch No. 1 should
be turned to the “open” position; this takes
the transformer out of the circuit and in-
sures maximum output from the pickup.

POPULAR MECHANICS
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HOW

Light Helps Speed
WAR PRODUCTION!

Srh 1 Smooth, silhouetting light from recessed
-E }I:E%A Fluosescent lamps covered with sanded

glass makes it easy 1o locate weak spots in parachute

material . . . and do it fast.

ar

Makes “mikes” tolk . . . and talk Flﬂiﬂ[}'- In many a war
plant confusing reflections on the barrel of 2 microm-
eter make it hard to read. But under a large area
source, of low brightness, the figures stand our clearly.

SHADOW HIDES WORK EASY TO SEE

Gloom chaser. When you have to work in your own
shadow, vou strain to see, make more mistakes, But
move the lighting fixture slightly, to put the light -
where it helps and you can see the difference!

GE MAZDA LAMPS -
GENERAL @ ELECTRIC '

MAY, 1043

brighter longer

Soves time. Shadows on the dial made it hard to read,
But a white collar placed around the dial shaft at a 45°
angle reflecis light on the scale to speed seeing, increase
accuracy, reduce fatigue.

l

Tottle-tale. Inspecring a Eolished bearing surface is
&

tough under ordinary light, But place it on a smoothly
lighted diffusing glass with lines an it; elean-cut reflec-
tions say “ORK", distortion says “roughness’.

'- BB Liger |

CURTI O
Write for a copy of the !_ b i
new booklet "How
Light Can Speed Vic-
tory”, Gives many
pr;lL'IiE'.'ll. Sl:gg{-\lfuu;
on lighting for pro-
duction. Write Dept.
166 PM, General Elecs
tric, Nela Park, Cleve- i
land, Ohio.

et ‘-r.'.-l'

Made o stay
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" When werming for
Taps, Round {ascarid)
and Hook Worms

NEW ALLIED
1943 RADIO CATALOG

FOR RADIDO WAR TRAINING AND RADIO
REPLACEMENT PARTS

seno ror 1T now! FRE

@ This latest Allied Catalog
| aces cverything in Radio
| and Electronicsatyour inger-

tips=—books, diagrams, train-
‘ ing kits, replacement parts

» - - more than 10,000 items
for TODAY'S needs. Send
forthisnew 1943 FREERadio
Catalog now! For dependahble

—you're sure to worm right if you follow
the easy picturized directions with Pulvex
{the combination treatment) Worm Cap-

sules, Here's why— service ., ..onder from Allied.
LdYUurddu -:;;L:nwave Tape, Rﬁuﬂrﬁd {?5&1— .
rid) and Heok Worms, any or all, at the
sari:'lne time! Toworm for all three AS YOU SEND FOR THESE VALUABLE NEW BOOKS

ALWAYS SHOULD, especially tape-
worms, YOU MUST USE 2 TYPES oF
CAPSULES. No single-type capsule can
expel those three worms. You definitely
expel them {including tapeworms) when you use
the 2 types of eapsules, to be given a few days
apart, in the vex Combination Treatment

Radio Servicing . 102
Write for quantity guolaiions

orrh Capsule package. o e 5 ;!I.I.I.IEI:II RADIO CORP,

833 West Jackson Blvd.
worms; use PulvexCapsules. Packaged twoways: .
for puppies, for dogg.EuEilh& Ek.geﬂﬂl.lhh: iﬁe ___._.--r"J' Dept. 5-E-3, Chicoge

age, 7oc, At pet, drug, department stores.
Qfanmy discounts to kennels; write direct to—
WILLIAM COOPER & NEPHEWS, Inc.

E BIG MONEYaz HOME ' §{

pu_Lv Ex NEW INVENTION
4 ElectroplatestBrush

Faiﬁ?--_'_F...—-——'- [embinalion insalmend

] DLW E X | Lomdny <t

— k-

‘ c New, patented Invention makes possible
big earnings AT HOME. Replate auto-

urbd=—wyorn aei in hames, stores, hotels,
eNew Designs in

P i) 52 .
nesa. Small investment starts you in business.
Steady repeat, Machine can pay for ftacif im
week., Send TODAY for FREE SAMFPLE
pod illustrated BOOKLET how youo ean have
& life income from o bosiness of YOUR OWN
bullt upon gatisfied customers. Act at oncel

Modernize Your Gun! Improve Your Score!

Most durnble grips made. Fositively on-
brenkablel For Colt, Smith & Wesason, Hi-Standard.

Ortgies, Luger & Mausers in a wida choice of benutiful

i i WA RIC COMPANY
Jeatenr 150y el i, onye, sie, Low prces. e | [PRAUHCUNI WARNER ELECTRIC COMPANY,
'mm IHH...{HEI"-} 2850 N. =M ’L. M‘ H.. Wﬂ!ﬂ. L Sey you saw i in Populor Mechasnies!

BUILD THE BIGGEST $1.00 PLANE IN U. S
New, Redesigned 7-Ft. Super CONDOR’ Soaring Glider

Bironger, longer flights, more graceful lines, conatructlion slmplified

Easler than ever to build. SHoars for hours. Kit VE-§010..._. SIEI'II’.I EC
— = = . e for new Mo, 40
#4-Ft. Cleveland Eaglet e — Catalog

Unusually juod = e — s ——
type glider:  Patiorngd “’u?ﬂ"‘;‘h“"c’ - : : = - {none free)

', Ensily bullt. " C—
Be Sure to Build These Six* New Big 3-Foot Famous War Models

'Bl{r’ DBowluas"
Rit VE-2018, enly..
E Eit T7i—Messerschmitt ME-100; Kit T76—Bell Afracobra
P-30; Kit T77—Curtisa P-i0 “Warhawk" ;: Kit T8—P-38

. —p - 4 “Lizl-ntninﬁ" F 'IISHET "I'll:‘a—ﬂlwker “Hur-
icane™ ; Kit —P-61
If your dealer can't :ur!:y.:::: % E”Huntanz":...._.._.._'ﬂll:h only sl'sn

order direct. Enclose -
on orders for less thon $1.00. CLEVELAMD MODEL & SUPPLY €O., INC., 4508C45 Lorain Ave., Clevelond, Ohio
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Digging for War Treasure

{Continued from page 15)

the ore worked with mechanical shovels.

Giant operations using Goliath-sized
equipment, and on down the line to the
midget mines in which one man or a family
does all the work, are turning out unprece-
dented amounts of metal from the nation’s
vast mineral deposits. Some of the mines
have never been worked before, some
haven't been worked since the last war,

The old war mines that are opening up
again in a sense have been hoarded until
this time of need when foreign sources of
the metals aren't available. Tungsten and
quicksilver, especially, can be purchased
abroad more cheaply than mined here dur-
ing peacetime.

In some cases our high grade deposits
have been worked out, but there are usu-
ally thousands of tons of low grade mate-
rial for every ton of richest ore, and with
modern machinery the poor ore can be
made to supply our needs. The New Al-
maden quicksilver mine in California, for
instance, 80 years old, produced more than
a million 76-pound flasks of mereury in the
days when the high grade ore could be
mined sack by sack. Now steam shovels
are taking out the low-grade, tons every
hour, to be run through huge furnaces.

Gold mining and silver mining have lost
their romance, now that the demand is for
industrial metals, Gold mining is prac-
tically at a standstill, though in some areas
gold is being extracted as a byproduct
from ores that also contain metals needed
for war—a reversal of the usual practice.
At some other gold mines the huge dumps
are now being reworked for minerals that
weren't wanted at the time that the ore
was Worked for its gold content alone.

Part of the nation's vast silver hoard is
being resurrected from the storage vaulis
as a substitute for vital copper in manu-
facturing massive electrical conductors.
Loaned to war plants for the duration, the
silver will be returned to the government
after the war. Some of this silver will make
it possible to extract far more aluminum
from the earth than we ever dreamed we
would need, a year ago. Fourteen thou-
sand tons of silver are being loaned to the
Aluminum Corporation of America to be
made into electrical bus bars. Based on

{Continued to poge 174)
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I NDIAN MOTORCYCLES are in warpaint today, We've
ripped off the streamlined fenders and hung on a
rifle holster; we've discarded for the time being
that flashy chrome trim; we've souped up the mo-
tor; and hidden those snappy two-toned colors un-
der Army drab.

The vital point is—they're Indian Motorcycles...
favorites for fighting as for sport. Indian’s world-
famous power, safety and dependability have al-
ready been proved in action on a dozen fighting
fronts, Ask the Ranger who rides cne!

When motorcycles go back to mufti after the
war, there'll be new and greater Indians for you to
ride. In the meantime, your Indian dealer is the
man to help you keep your present machine in good
shape , . . and he may have a dandy re-conditioned
“buy” for you. See him today.

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS.

- BUY WAR BONDS NOW
%* % TO BUY AN INDIAN LATER * *
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FINISH THE
JOB RIGHT

Like setting the last
rivet as the plane
comes off the pro-
duction line—burr-
ing, finishing and
polishing to minute
specifications mean
the job is right.

Famous since their introduction 45 years ago for quality
and long life. There is a “just right” Chicago Mounted
Wheel for every operation.

FPROMPT DELIVERIEE—We are working 24 hours a day
and due to our central location, can make prompt ship-
ment on all Mounted Points and Grinding Wheels 3 In
diam. and under. With the approval and endorsement of
W P B, all our facilities are concentrated on these smaller
li.'lﬂ. enabling ua to give the most potent service to the
_ WAr Program.
FREE Catalog, showa actunl sizes and eol-
ors of largest line of Mounted Wheels made,

CHICAGO WHEEL & MFG.CO.

Ameriea's Headguarters for Mountod Whesls
108 5. Abordeen St.. Chlcago, 1.

HANDEE TOOL OF
1008 USES and Hi-
FOWER GRINDERS
have gone bo war—
available to all wha
have priorities

YDUR reputation as a sportsman will be safe

when you get this 100 page bock, ram-jam full
of hitherto unpublished seeret methods For eram-
ming your creel ond garnishing your gome bag.
No time worn tripe, but swell new success secrets,
Written hy ‘\-I;rl: '.'..

DS Ajkorismn

Bur |'I'h.l'|'

LT |n||5 -..f

wa can't :;]I \nu 'my
LU hﬂ.u e it nll goes to
« it

I v
FEp l:l.l.ll.-n
protectar’

vou will w ||I1||-=
FD"I:ILII"I and only
ong  thin dime.

r-'—'—-—-— T ——— —— ---—-—q-.-.q-

HOD&EMAMN RUBBER CO.
1 Dapif P, Framingham, Massachusetts

Here's my dime. Send me "Secrets”.

-r Hame...
,mlﬂ- ‘,,fi Kidiiis.
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present silver prices, the electrical con-
ductors are valued higher than is the great
corporation that is using them.

Gold did its part to help win the war
before the war started. Gold is so valuable
that it pays miners to work great deposits
of low grade material just to recover small
amounts of the metal, and the wholesale
methods that they devised are now making
it possible to extract other kinds of metal
economically. In the Rand mining district
in California, which was the source of 60
percent of the tungsten that America used
in the last war, miners have turned to
gold-mining methods in their search for
more tungsten.

One large operator is stripping 40 feet of
overburden from a whole area with tre-
mendous draglines so that a 10-foot deposit
that carries both tungsten and gold in its
gravels can be reached. Nearby, individual
miners are using small gold recovery ma-
chines for sifting tungsten nuggets from
the dry stream deposits. Chunks and nug-
gets of high grade tungsten ore are worth
up to a dollar a pound and they are being
sought with the same techniques the min-
ers once used in seeking gold.

Nearly every metal and mineral that
can be mined can be put to work these
days. Platinum, iridium, osmium, and
rhodium, ranging up to $125 per ounce, are
needed for electrical instruments and for
thermocouples, The use of strontium has
boomed because it is important to pyro-
technics.

Some rare metals have magical effects
when they are alloyed with common met-
als, or when used to assist in refining op-
erations. A small amount of beryllium
makes copper as hard as steel, and beryl
ores are now being sought. Indium, found
with zine ores in Arizona, keeps searchlight
reflectors bright for long periods, makes
strong, noncorrosive bearings when al-
loyed with copper-lead or cadmium, and
makes brazing materials that have wide
ranges of melting points. Only two tons of
indium are being mined a year, and it is
all needed.

Metallic zirconium, used in radio tubes;
metallic cerium that adds fluidity and
strength to cast iron; vanadium and titani-
um that make steels harder, are only a
few of the rarer metals being put to work
today.

(Continued ta page 174)
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Learn Turret Lathe Operation!

send for the New TURRET LATHE OPERATOR’S MANUAL

Offered as the Most Authentic and Complete Text
Book on Turret Lathes and Turret Lathe Operation

Every man interested in metal turning—old-timer, learner,
apprentice, student —can improve his knowledge and
handle tocling setups and metal turning jobs more effec-
tively after reading this authoritative volume. Written [l
expressly for shopmen by men who have spent the greater i o .

part of their lives in building, operating, and improving tur- £ ¥ ! :mh“ P i oL TH e &
retlathesand turning methods. Easy to read. Easy to under- f&
stand. Covers all phases of metal turning. Explains meth-
ods. Suggests short cuts. Contains tables on feeds, speeds,
tool angles, threads. A de luxe edilion sold far below’
cos! by America's lorgest maonufoclurer of turret lothes. ﬁ

oF 240 Pages!
- e Over 350
. [ lllustrations
g fi and Drowings
only 31.00 v
Elsewhare $1.50

1- e e

COMPANY = Cleveland, Obin, U, 5. 0.
Iam enclosing $ for an Oper-

k- , ator's Manual
! Name

your |
order Address
f’ 1C5]

E.sza‘_y fo

SUDBURY
Soil Test
Kit 54.?5{

postpaid

New - 1

Club Model
Sudbury Soil Test Kits tell you all about your soil —
quickly —efficiently. Club Model makes 60 individual
tests for acidity, nitrogen, phosphorus, potash, Com-
plete instructions. SEND NO MONEY. Order C.O.D.
$4.75 plus postage {or send $4.75. WE pay post-
age). Money back guarantee. Sudbury Laboratory,
55 Durtton Rd., So. Sedbury, Mass.

LUBRIGATES - CLEANS - POLISHES - PREVENTS RUST

Always write your name and foll address
answerlng advertisements.

Make Your

PAINT
BRUSHES
LAST /

Good, long bristled, new
Brushesare scarcer than hen's
teeth! Conserve and prolong
their life by cleaning with
Paint Brush Bath after every
use., It keeps bristles of new
brushes clean and flexible.

It restores neglected, hard-

ened old brushes to life and {

service. 5¢ package cleans
several brushes,

Ask forDIC.-A-DOO Paint Brush |
Bath at paine, hardware and § &
10¢# stores. Parent Cereals Co.,
Geneva, M. Y., makers of famous
DC-A-DOO Paint Cleaners.

DIC-A-DOO
FPAINT BRUSH
DBATI

BUILDAARCWELDER om0 >,

GENERATOR. 5§ i
For Light or Heavy Work. 30-200 i .
amperes, Complets PLANS 80c, == T
Sand teday and we'll include FREE q.l
our Big NEW Catnlog. o

LEJAY MANUFACTURING CO.
1347 Leday Bidg.; Minneapolis, Minns

clearly when I

Say wou saw it in f"ﬂpﬂiﬂr M;hﬂ.n_k'g;

Rule

SPECIAL
COMBINATION OFFER

Slide Rule nnd Instruction Hook: Pocket Caleuintor for -aumE and
subtracting up to 999,0909: 8% Transparent Protrscior and dGraph

Pl A
timovers and inenes. ALL 3 for $1.00 cash " 'iiiafi ™

MAY, 1043

Magnifying Indicator

Enablaa you to do dificult enlou-
Iations instantly without paper or pencil—multi-
plying, proportions, division, extracting roots, ete. Accurate,
white composition face. Has standard A, B, C, D, Cland K soales.
For complete outfit, including slide rule, 28-page illustrated in-
atruction book, corrying case, send S0c (600 Foreign). Mailed

peipaid, Satisfoction guarasteed or moncy T
:I?l.'lu?ldl:'d- {See Special Combination OfTer) Order NOW!

HEWIG CO., Bax 143-A, Grand Cenlral Annex, New York Cily
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says Uncle Ned,
the How-to-fix-it man

don't have

® You expert 10

to be an

A v AT T mli [ ]

atch t e e
gl;:s pnot crack
or fall out. Rut-
tand Fire Clay
Company, Rut
land, Vermont.

Your Own Inspection Laboratory’’

AVOID HEJECTIONS. WRITE
FOR YOUR FREE COPY of
"Your Own Inspection Lalo
ratory.” IHlustrated is the
Hcherr Comparitol Unlt,

GEO. SCHERR CO.

iZEA LAFPAYETTE ST., NEW YORK, M, v,

Send for our § page reprint which
tells how the small shop doing war
work can establish an E!I*-l‘--':'ll.--l.I
department on a limited budget. It
covers the use of gage blocks, pro- A
Jectors, comparators, eto. HOW 'I'O
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Most ores are complex mixtures of a
number of minerals, and in the old days
the mills usually extracted only the most
valuable kind of metal from an ore. The
other valuable constituents were thrown
away in the waste, often because it wasn't
economical at going prices to reclaim them.

Today many mining operations are con-
ducted on a by-product basis and several
minerals that occur in paying quantities
may all be extracted from the ore. In fact,
a gold mine may have ore that is so poor
that it just pays for the cost of operations,
and the profits are derived from the silver
or copper that are associated with it. Im-
provements are still being made in milling
methods and the time will come when all
the valuable materials in an ore will be
extracted from it before the waste is
thrown away.

“"Plaster Casts”’ With Zippers
Made of Waterpm%’laﬁﬁé
Plastic “plaster casts,” so dddptable Hhey

may be tinted to match your costume, worn
—hunr.ir:!r a shower, or even fitted with zip-
*\}_JEH'S-. have been d!ﬂ%?ﬁmmm
| Anderson of Seattle, Wa e plastic is
m heat- an —resisting cellulose acetate,
1Y the baszig of the rayon textiles. It iz soluble
in acetone—familiar as nail-polish remov-
er—and for that reason need not be ap-
M= plied in bulk. Instead, small, eoiled springs
of the plastic are wound snugly around the
broken bone, their elasticity providing the
tension desired. When the cast thus formed
is properly adjusted, the springs are
spraved with acetone, until each coil fuses
with the others in the individual springs,
and each spring fuses with its neighbors.
The whole becomes a sturdy, hollow arch.
S0 that the part next to the skin may be
smooth, sheets of the plastic are first
wound around the part to be supported,
and these, too, fuse solidly when sprayed
with the acetone, leaving the skin side
= smooth. A body cast may be fitted with a
'::i:\&j[.‘ppf.'l' attachment for convenience. Or, if
1 stitches are to be removed, a window may
~* be cut in the cast until the stitches are out,

"7 and then recast. If milady wishes, she may

have her cast in one of a variety of colors.

§ Look in the index to find where to buy
articlez dezeribed in thiz magazine., Say
You Saw It in Popular Mechanies.
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ILL TAKE THE

WHITE o

EVERY TIME

(V.
4

EASY TO lHLn-ea:y to clean, unconditionally
guaranieed for one vear. The crack-proof white
surface is bonded to the steel—protects it from
rust. 25, 50, 75, 100 fr. lengths. Sold by hard-
ware, building material, mill supply dealersevery-
where. Write for folder. KEUFFEL & ESSER CO.,

Hoboken, M. J.

T. M. R, UL 5. Pat. OdY.

LooE
FOR THIS
DISPLAY

-,
ke WYTEFACE

STEEL MEASURING TAPES

For toolmakers and muchinist

GERSTNER TOOL CHESTS

& who woanot the

best in protecilon and service., Free Coinlog,
CERSTHNER TOOL CHESTS
443 Columbia Si.

Dy ko, O Lo

END DAMP AIR
WITH “DRI-AIR"

‘\twllfJ ATR Chemic ||l|| IWE EXTOES T
U Lsits |'-.

rom_ sur II|
Ir'rulx Fi
1d,

v Bl |I‘|

ALL

BARGAINE 10 T

Tarm Wisicla ki o
10c o CRA F'|'5-|'l'|-l'|.N El EI\I'I:(:E l'-ﬂ
2720 5. Mary St Depl A-33, Chacaqo. 01

Kinds of

Die TAMME SILICA €O.,
225. PM M. LaSalle St 'L'.hl-:m.o Ill

Wood

s el amatearn: EPECIAL
rooiis, I

H
WOk @rs :eroitist farcia
sty mrm".'!"“' okt “UPTODATE

DIE -LE

$S

DUPLICATING

Many small parts can be formed without
dies, to duplicnted accurncy of 0017 with
-ACRO  Precigion Machines, —Benders,
Brakes, Bhears—saving Man Howors and

Critiocnl Materinls, Reguire
priovity of A-L1-A ar higher,

Write on business letterhead |

for cotalog, or stote if em-
ployed in War Production.

O'MEIL-IRWIN MFE. COMPANY
M1 Eth Avenue 5., Minnsapalis, Minn.

MAY, 1943

't'__._.

BASTERN AIR LINES

Sends Them On Their Way
Serviced With Snup-on Tools
Safety and efficiency “upstairs” depend heavi-

ly on skilled maintenance mechanics . . . and
on the speed and accuracy of the
tools they use. With the mul-
nphed burden of wartime loads,

fyre counting today as never

ore! And at the airports and
{:-verhaul bases of every major air-
line, Snap-un tools are helping
keeep em flying! H. G. LESLEY
"We send them on their way, serviced with Snap-
ons”, says Mr. H. G. Lesley, Eastern Air Lines® Sup-
erintendent of Maintenance., At our airports and
overhaul shops the dependability and flexibility of

Snap-on tools are important factors in promoting
ever-higher standards of maintenance.”

q:rvmg the busy fleet of America's air lines . . .
used in great engine plants and on famed assembly
lines . . . choice of skilled mechanics throughout
the industry . . . Snap-on tools have won top place
as the Tools n_f Aviation,

SNAP-ON TOOLS CORPORATION, Kenosha, Wis.

Always write your name and full address clearly when
mnswering advertisements,
177



HE KNOWGS!

Amarican League Batbing
Champ far 1942 knows his
bat:!—for Ted has been wsing
an  aulegraphed Louwisville
Slugger ever since he started
ta j!r|a'p'. Ted's favorite maodel
and a dozen ather sluggers
bearing the autographs of
Baseball's most famous hit-
ters are for sale by your
dealer. Go in and look them
over. He will give you a
copy of the 1943 Fameous
Slugger Year Book” foo.

B yauf desles =
jdaEl ®al hisg I

Iz imberpadin K
oot sead &2 .: | E‘
Hampl of coin | S
B iz Depd, P 31|
1 ||-|-r|r5|. &
Erpdihy Cg,
Lol T Ko

Keeping ’em FIT Overseas

England—Africa—Egypt—FPuerto Rico—in many
Phc.: overseas our Soldiars, Sailors and Marines
are keeping fit on "CHICAGOS."

And when our boys refurn, they'll value physi-
cal fitmess and boost the "CHICAGO"
slogan: For HEALTH's Sake Roller Skate.
Sidewalk—Rink—Dancing=—Trick
and Professional Roller Skates

CHICAGO ROLLER SKATE CO.

Winner of WORLD'S Records for over 40 yoars

4414 WEST LAKE STREET CHICAGO, ILLINDIS
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‘against rust and corrosion, thus pro

Ho More Damage from Condonsation or Sweating Pipes,
Water Softeners, Tanks, Walls, Ceilings and Air Ducks

b | A EUHE GURE—" This sensational
qu "“P plastic eork coating prevents condensation
¥ rip from maoial, concrete, hrick, wood, plus-
ter or composition mn'l'Jl:nL'H-. Perm ntly protegts metal
donging life of pipes,
tanks, ete. Forms a moisture-proof, insulation type cont=
ing. Apply with brush, trowel or spray.
Btucen-like finish regquires no maintenance. A gallon
covers about 30 feet of 1 pipe. Comes in 1, 5 and 55 gallon

drums. Get at Hardware, Plumbing, Mill Supply Denlers
or gend £1.90 for 1 gnl. prepaid FREE—NoDrip Hand-

bunll all about Condensation and its Prevention.
W, MORTELL CO., 522 Burch 5t, Honkokes, [IL

BI.AC KOUT MATERIALS

Prepare Now for Emergencies

BLACK OUT SHADES @ BLACK OUT PAPER

L] LUMINESCENT TAPE L

Fire retardont and ready for Hin:lm:
Approved by Office of Civilian Defenne—W, r . ul,\luulln
correct widibhs for hame or ol I 1 red st
Kupfer Bros. Papor Co., Dopt 5-I"'.. :Ill!- w. Hubbard 51.. Chicago

REED MICROMETERS

0-1" reading in 1/1000"

One of Amerlcon's finesk
procision inromotors

Evairiod fiade Lo
Prics Maosdel
less 1096
ather typos

Y GEORGE SCHERR CO. 122" i %:

EW LOW PRICES

# Gui Tennis and Badminion Sirings
direct fram factory to you. ® 511k Tennis
Birings ® Vises & Frames ® Teunls Equipmeit.

H.E. WILLEEU C"“"‘IFHEE
1047 W. 47 51

Dept. PM-53
Chicagqo

G Give constant speed to any make of
auto or truck engine, regardless of load changes, whon used
for power. Mo better governor can be made. | rully I-TIJ-!l‘!I-h-
tesd, Cumplctc. :imp].-(: instructiona. 0] ring bearing 212
Ball bearing $19.00. Montreal branch, 7646 Wiseman f*"L

Freecireulars. CANDEE, 2641-E 5. Hill St.. Los Angeles

q WORLD’S LOWEST PRICED
S ADDING MACHINE “:

FREE TRIAL

| lutn;.Eailsl;"B;:lflrtﬁiE._.:1'~.r. '.‘-3: UHLT 5.25]
¢va TOTAL COST

i 1 '|I"--’"I AT-

-||,.l
R' B
Mone l:- |I'_|;|:"Ic |I|| 10 r\!pq If not rI|II|||I hl-cl nr:u'rs 'I'I'I'IITE

| CALCULATOR MACHINE COMPANY (Mirs.)
DEPT. 141, P. O. BOX 1118 CHICAGD, ILLINOIS
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DIESELECTRIC
PLANTS

For 73 years the
WITTE plant has
been serving Amer-
ica and the World.

Today WITTE is
producing only for
the War Effort,
1 After Vietory these
( improved WITTE
plants will be avail-
able to all.

Remember us then.

WITTE ENGINE WORKS

WITT

LARGEST BUILDER OF SMALL DIESELS
KANSAS CITY, MO., U.S. A.

BACKACHE,
LEG PAINS MAY
BE DANGER SIGN

Of Tired Kidneys

If backache and leg pains are making you miserable,
don't just complain and 4o nothing about them. Naturg
m%mbe warning you that your kidneys need attention,

kidneys are Nature's chief way of taking excoss
ncids and poisonous waste out of the biood. They help
moat people pass about 3 pints a day.

If the 15 milea of kidney tubes and filters don't work
well, poisonous waste matter stays in the blood. These
Ej:ﬂnl may start nagging backnches, rheumatic pains,

pains, losa of pep and energy, gotting up nights, swell-
ing, puffiness under the eyea, headaches and dizziness.

Don't wait! Ask wour drugeist for Doan's Pills, used
suceessfully by milllons for over 40 years. They give hap-
py relief and will help the 15 miles of kidney tubes flush
out poisonous waste from the d. Get Doan's Pills.

OTTAWA

s MmTRACTOR
m SAW

¥ Fits rear power take-off aEaiL

Dirive thru gear reduction. 18-in. stroke.  pmee cireutar
10-ga. blade. Economical, saws to profit. snd Price List

OTTAWA MFGE. C0., D527 Forest Avenus, OTTAWA, HA.NSA'E_

i\ ",

The FOLEY T
SAW FILER ‘e
ks :II‘I‘ uu: by
MHawy. Alr Force,
el Fisls of War
el manulfac-
taring planis.

ICTORY

Foley fled pawa increase sawing produciion
/5 o 40% In plants, mills, ferctories. This
OME machine flles elrewlar,. band and hond sowe
bedter thnn the best hand filers, The Foley saves
flings theve, saves A16E and redeces saw rvakage, Availabie an prigr-
ity of A8 or better. Write on busigess Jetterhcend for Lligeratuire.

FOLEY MFG. CO., 516-3 Foley Bidg.,

SIGN EASILY »>EXPERTLY

PAINTED-~LETTER PATTERNS
e MANY SIZES £ STy o2 JOHN F. RAHN

SHOUJC AR DS ALy 5 e e e

CHICAGOD, *ILL .

Minneapolis, Minn.

MAY, 1943

A SPLIT SECOND
IN ETERNITY

T

ok n o o M
The Ancients Called It
COSMIC CONSCIOUSNESS
Must man die to release his fnmer con-
scronsmess? Can we experience momeniary
flights of the soul——rthat is, become one
with the universe and receive an influx of
great understanding ?

The shackles of the body—its earthly
limitations—can be thrown off and man's
mind can be attuned to the Infinite Wisdom
for a flash of a second. During this brief
interval intuitive knowledge, great inspira-
tion, and a new vision of our life’s mission
are had. Some call this great experience a
psychic phenomenon. But the ancients knew
it and taught it as Cosmic Conscionsmess—
the merging of man's mind with the Uni-
versal Intelligence.

Let This Free Book Explain

This is mot a religions docerine, but the applica-
tion of simple, natural laws, which give man an
insight inta the great Cosmic plan. They make
possible a source of greac jor, strength, and a
regeneration of man's personal powers. Write w
the Rosicrucians, an age-old brotherhood of un-
{ ree copy of the book *The
Mastery of Life.”” It will rell you how, in the
privacy of your own home, you may indulge in
these ‘mysteries of life known to the ancients,
Address: Seribe H.I.V,

Ibé Rosicrucians
SAM JOSE (AMORC) CALIF, L. 5. A.

derstanding, for a

Bay wou saw it in Popular Mechanical

DECORATIVE

Decalcomania Transfers

Imported Deslgns of all Blres and Ty pes—Flow-
ere, Fruits, Hesds, Dirds, Ships, Javenlle, Inlay, ete,,
for Furndiure, Doors, Walls, Trays, and what not.
Catalog with 800 lllustrationsin Color sent for 25c.
Deductible on first purchase of £1.00 or more.

L. C. WELLS, Dept. PM-36, 26 East 26th Street, Mew York
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MOHON]

PICTURES
ON LATHE WORK

Two aew 16 mm aound
films in foll colar wre
availoble oo a free loan
basig for lnthe appren-
tice training in the ware
productlon indusirivs.

Profrasionnlly  (iimed
in our own [aciory un-
der the  direct saperyvi-
wirsn. ol competent [mihe
aperators, (e motion
pictures clearly show the
bazic principles of engise
luthe operatiom.

Showlng time fivr each
film s approximately 20
minutes, Write today for
vomplete information,

SOUTH

SOUTH BEMD.

Time, material and manpower

can be zaved for vital work if yol
use the right lathe for every joh.
The matching of the job and the
lathe has never been more impor-
tant than todavy—in no other Way
can maximum production be ob-
taineil, There is no place in our

war production  elort for slow,

maching tools of ques-

1

2 ¥
liomiise QCCuracy.

This is proved every day in hun-

BEND

INDIANA

LATHE

LATHE BUILDERS FOR 368 YEARS

dreds of war plants 3

matched i1l|.--,

with South Bend Lathes, Their

tent engineers have
B 1, Accurdcy i il ease of oper-

-|:.I|-:|'.. hold close

pPoOwWer ans

cient production.

There are South Bend Engine
Lathesz, Toalroom Lathes and Turret
Lathes for a wide range of worl

Write for a copy of catalog 100-B.

WORKS

FRINTED BY POPULAR MECHANICE COMPANY, CHICAGO, ILL., U. 8. A.
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12 Short Weeks|

You don’t need much money. Fll Finance Your Training!!

Serve Your Coundry!

Every true American wants to help WIN
THE WAR. If you're not in line for active
duty because of dependents, physical handi-
caps, of age—ELECTRICITY offers the
greatest chance to servel Skilled Electricians
are in demand for airplane factories, ship-

Elrd.a defense plants, Decide NOW to “en-
f in this wital, g}l-pay field—Then too,
those who may be ed to service can best
gerve their country and themselves if they
are trained men. The armed forces need
thousands of trained Elect

Indere Yosur QGusdssre!

Countless new electrical opportunities will
develop after the war. New inventions are
waiting to be brought out. Aviation, tele-
vision electronica are on the threshold of
amazing growth. Get your Electrical Train-
ing NOW, Be ready for a great future
when Peace comes.

Tralnlng by Actual Work

Coyne Training is pr-etlctl.
tion or previous experience.
motors and o ratus, mot b
personal, individual nuﬂlir:-n
can mastéer this f.i"l.‘l.ﬂln,‘
traloned Electriclan!

Get Ready for a
ICTORY JOB
Here are a few of hundreds of

tions that must be filled by trn?g:d
Electrical men, now aad afier
the war.

ARMATURE EXPERT

AVIATION ELECTRICIAN
MAINTENANCE ENGINEER

ILLUMINATING EXPERT
FOWER PLANT OFERATOR
AUTOMOTIVE ELECTRICIAN
SIGNAL AND ALARM WORK

WIRING CONTRACTOR

MOTOR TESTER

ELECTRONICS TECHNICIAN
AIR CONDITIONING WORK

u don't need advanced educa-

ou learn by doing—on real
daﬂ.n:tttu-v:& r';}

n

I"III%J' a good job—a Eom-

H. C, LEWIS, Pres.,

START NOW—PAY LATER

Don't let lack of money hold vou back. 1
have helped lots of fellows to mmplete my |
training with very little cash, Wq 1l help you

et a nart.-tlmz job so you can “earn while
earning'’. You can pay tuitiom in e&ﬁ
monthly paymeénts AFTER YO
GRADUAT

LIFETIME JOB SERVICE

My Graduate Employment Service is yours
for the asking, when wvoiu complete vour
Coyne Tramnﬁz Many leading industries
ask us to send Coyne graduates to them,
You'll find this service a big help now and
in later years.

44 YEARS OF SUCCESS

Founded in 1899, Coyne has trained thousands
of ambitious men to hold i mportant electrical
joba. The Coyne Shops occupy an entire mod-
ern S-story bullding in Chicago, the heart of
vast war industries. It contains one of the
finest, most complete layouts of electrical equip-
ment found anywhere—including A.C, and
D.C., house wiring, power plant and switch-
board, electric refrigeration and air condition-
ing, auto and alrplane ignition, Diesel engine,
All shown in my big book—send coupon today.
1i's FREE.

we.toms COYNE ELECTRICAL SCHOOL

m So.Paulina St. Dept.53-72,

‘Chicage, HL

COYNE Ebmﬂlﬂi& Sﬂﬂﬂﬂh

500 5. Paullna Sctreet, Dept. 53-71, Uhilca

Without obligating me in any way, send me :rn-ur FREE
OOK and :pf:un your plans to tricity.

B help me get into Elec
Don't delay. Mail the coupon for my big. free
Coyne book. It's full of pictures and proof
5 tmtlﬂnhgt }":"'-l et the training you need NAME. ... ccccssacssassasnsssnstcansssssnssssnsnsnnsn
1 fabrrai N 'l kctr:icitﬁ' ‘I;Ihlgodo-u not
o mteruu uu esman will cal act now.
Get the facta — MAIL COUPON TODAY. ADDRESS, ... ccciicsissasis asisassitnssnsasssinans

CITY.... STATE....... 1 LRy

AmsErEAEEc EEE BRSNS



WITH MEN IN THE ARMY,
NAVY, THE MARINE

§ 1= - ey CORPS, AND THE COAST
et AL AT GUARD, THE FAVORITE

Y . CIGARETTE 1S CAMEL.

[BASED OMN ACTUAL
SALES RECORDS IN POST
EXCHAMNGES AND
CANTEENS)

MEET THE GLIDER PILOT

His insignia is the airman’s wings with the letter
“G." His cigarette? This pilot at the right gives
you an idea why mmmdlthemmﬂpuﬁt
Camels. Get a package of

Camels and see if they _ 9% .
.' .' don’t suit you to a "T." ©

' T k FOR EXTRA

flakes MILDNESS AND RICH »‘_ -
FLAVOR _CAMELS HAVE™ |

HEY call 'em "cloud hoppers"—these WHAT IT TAKES!

keen, alert glider pilots of the Army THEY SUIT ME

Air Force. Like so many Americans,
they're learning an entirely new job—
and proving they've got what it takes.

On the home front, oo, millions are
proving that good old American “know
how" just can't be beat! That goes for
cigarettes, too. For when you take cost-
lier tobaccos and that "know how™
of blending that produce a slow-
burning cigarette, you've got the
cigarette for steady smoking plea-
sure . .. Camels.

Try Camels yourself—
you'll find they give you
smoking pleasure that bolds bl i
arp, pack after pack, e

CAMEL

The "1-Zone”

= where cigarettes
are judged

The "“T-IONE" — Taste and
Throat=iz the proving grownd
for c;ga:ur:}. Only yvour taste and throat can
decide which cigarette tastes best to you . .
and how it affeces your throat, Based on the
experience of millions of smokers, we believe
Camels will suit your “T-TOME" o a “T."




