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® Motorists, here’s the good news
you've been waiting for—guaranteed
winter gtarting,

No more grind, grind, grind to drain
your battery and waste gasoline. Ca-
site guarantees you summer starting
all winter long or Double-Your- Money-
Back.

Just add Casite to your winter grade
oil and then watch your engine leap
to life at the touch of the starter but-
ton—in coldest weather.

Most good service stations or ga-
rages have Casite. A pint is sufficient
for most cars—and costs only 65¢,

THE CASITE CORPORATION « HASTINGS, MICH.

HERE'S PRODF
Pirsburgh Testing Lob-
gratory fested o bad-
Iy sledged mofor of
rora wilkout Cosite.,
Matar lailed 10 1an
weven oul ol eight
wimes, Alier odding
Casite, some  mohor
sfoarted pramplly

YWe Guarantee™

that any motor capable of being
started in a warm room will start in
the coldest weather with Casite in
the crankcase.

¥Subjeet 1o these simple conditions:

If the erankcose copacity of your motor
is six quarts, or less, you ara to put
ane pinl of Cosite in the ol and add
a pint ot the and of eocch 1000 miles

driven. Maximum refund emcunt for fail.
ure to start will be $1.30, which is twice
the nationally edvertised price of Casite,
&5c per pint.

If the crankcase copacily is more than
six quarts, you ore 1o put twa pinis of
Casite in the ail and odd o pint ot fhe
and of each 1000 miles driven, unless
you chonge oil, in which cose odd two
pints. In this case, moximum refund amount
will ba §2 40, which is twice the nationally
advertised price of twe pintz of Cosite.
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Some good news about Tin
we think you should know

& N0 SECRET that the Japs are

camped on 809, of the world’s
tin supply and that Ameriea is
facing a critical tin shortage.

You have been asked to salvage
every single tin can you use—to
save every possible ounce of this
vital war material. But, today,
there is good news about the tin you
salvage—and we believe you should
know that news.

This is it: A new electrical pro-
cess makes the tin wsed in tin
cans go 3 times farther now than it did befare.

Tin plate was formerly made by dipping thin
steel sheets in molten tin. It produced a satisfac-
tory coating, but used more tin than was really
NECESSATY.

American engineers devised a new method—
electroplating the steel with pure tin—and the
result was a coating that required only one third
as much fin,

But the new tin plate had disadvantages. Tt
was porous and did not provide complete protec-
tion against the acids in certain kinds of food.

Then Westinghouse stepped tn.

Our research men and engineers, in co-opera-
tion with enginecrs of the steel industry, found o
way of using radio waves to heat the dull, imper-

feet surface so that the tin fused almost instantly
into a smooth, protective coating.

And the process is fast. A single machine can
turn out enough tin plate in 18 minutes to cover
an area the size of a football field!

This new device is a typical example of elee-
tronics af work—a result of Westinghouse elec-
trical research and “know-how.” Already it is
heing installed in mills that turn out tin plate
for a third of all the nation’s food cans.

Naturally, this does not mean that there is less
need for yvou to salvage vour old tin cans. On the
vontrary—meore than ever, tin is needed to protect
the food supplied to our fighting men all over
the world.

Westinghouse Electrie and Manufacturing
Company, Pittsburgh, Pa.

Westinghouse @

PLANTS IN 25 CITIES—OFFICES EVERYWHERE

FEBRUARY, 1943

1A



“AN URGENT CALL FOR YOU”

" Please do not make Long Distance
telephone calls to war-busy centers

unless it is really necessary.”

That helps keep the lines open for war

messages and war's on the wires these days.

When we can get telephone materials again
we'll give you all the wires you desire,

=

Many thanks.

BELL TELEPHONE SYSTEM
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My Boys Shoot Down Zeros

SIX Flying Fortresses coming home from a job over

the Pacific spotted a flight of 18 Jap Zeros peeling
off overhead. The big Forts sailed straight on their
course as the Japs came down. Then the Yank gun-
ners let loose, and 17 Zeros were blasted out of the sky.
The 18th ran for home. That's one of the tales recount-
ed by a U. 8. Air Corps officer and flying instructor in
a thrill-packed feature next month. The Japs, he says,
don’t carry parachutes; it's not honorable to be cap-
tured. He tells of planes that dish out 200 bullets per
second, flying with wingtips almost touching.

Longest Road in the World

ONE-TH_IRD of the way around the world from

Fairbanks, Alaska, lies Buenos Aires: between
them, with only a half dozen gaps in Central America
uncompleted, lies the longest road in the world. The
story of the 16,000-mile Pan-American Highway is an
epic of hemisphere cooperation, vital to us in a war
of communications. Read it in the March issue.

Next Month

‘/VE DON'T advise trying it, but

you can drop a heavy weight
on a chunk of TNT without ex-
ploding it. Similarly, this strange
stuff rides a shell serenely undis-
turbed by the bang of leaving a
cannon or the impact of piercing a
battleship’s side, but inside its tar-
get the TNT bursts into a tornado
of destruction. Until a vear ago
we made it from coal tar. Now it's
a petroleum by=-product. Dy, C. M.
A, Stine, a vice president of the
DuPont company, tells some inter-
esting sidelights of this “Tornado
in a Bombshell” in a March story.

Bomber’s Seeing Eye

PILDTE of the Flying Fortresses

call their navigators “high-
altitude bookkeepers” Maybe
theirs is just a desk job, but the
desk is alongside the bomb rack.
The fellows up in the cockpit have
plenty of respect for the naviga-
tor, for every pilot and bombar-
dier knows that man with the sex-
tant and map and drift indicator
can guide him to Rabaul or Stutt-
gart and back. Read “Back Seat
Driver in a Bomber” next month.

Ready for the Worst

0O ONE wants to use poison

gas. For one thing, it is pri-
marily a defense weapaon, and
Allies and Axis alike want to keep
the offensive. But we're ready to
use it and fight it if we must. One
defense is a “zoot suit” se airtight
men have lost 10 pounds in 30 min-
utes wearing it. News of gas war-
fare is told in a March article,
“Preparing for the Worst.”

Published monthily by POPULAR MECHANICS COMPANY. 200 East Ontario Street. Chicsgo, U, 85, A, Siogle eopy In the United
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HOW TO TAKE CARE
OF YOUR CAR NOW

Make the slogan meaningful: Core for your cor for your
country! Remember, you'll have new tires bofore you
have a new car.

TAL IMMER PARTS OF AW EN-
VI L‘ LEFT STANDING ARE

r hricani=
O RAINED OF LUBRICATION Whea a car fa idle, lu

drain from its engine. Corro-
sion, rusi, and other contam-
inations attack vital parts.
Keep your engine alive, Bee
that it mets periodic work-
auta from now O,

Start the engine easlly, Don't

raee it. Berious wear can

wecur o starting.  That s,

unless you have protected
our engine with Pyroil L
rFlention Procesa,

OIL
AND IN THE
GIVE ¥YOum CAR PROT
You CAW DEPEND ON

Tt'e different when yon
have Pyroil in your on-
gine. Inner parts even

while standing, retain

a highly protective film 1“.'
of Pyroil. This is un- |
like your regular lubri- e
cant. Pyroil protection ’

shields the delicate aur-

faces of engine parts against corrosion, rust, aeld-etehing,

and other damage, And your engine starts easier in cold

weather, with Pyroil.

o, put the engine of your ear into the gloved hands of
Pyroil, today. Have n ear still in the

running—efficient,

dependable—when

vietory comes! Manufactured and

guaranted by Pyroil Company,

W. V. Kidder, Founder, 52 Pxroil

Bldg.,, LaCrosse, Wisconsin,
U. B. A.

IHYEST AT LEAST 10%
EVERY PAY DAY IN
WAR BOMDS

DISTRIBUTORS:

CHECK AND MAIL
COUPDN FOR FRAN-
CHISE FACTS.

PYROIL COMPANY
52 Pyroll Bldg., LaCrosse, Wisconsin

Please send me complete instructions on the correct care of
my car, with Pyrail.

.......................................

l
1
]
]
]
[] [ Sand detalls af your Plan for Distributors
L}
1
1
|
|
i
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WHERE-TO-BUY-IT INDEX

Where no name and address appear directly under
an item, the product is not belioved by us to be
commercially available

Cargo ship catapults planes....
Clock tells time by lights__.
Dummy cockpit teaches pllor to n-wp-
Ten ways to streteh gas___
Counter checks car passengers.............. 2
“Sea Skimmer” to chase submarines... ... ) X
Lengthened sedan carries 'Ii
Models of Nazi bombs_._.__ . ...
Nylen bristles for paintbrushes. .. .. . ¥
Faucet turned off by waight of bucket. ..
U. 8, Equipment Go. 2634 5. Michigan M'e Chlu:as\n
Four-in-one mu:l'nrl--gun LT T U
Phantom models speed training....
Cause of oil breakdown................
Tricks for troops
Bomber crew “bails out” on 'iunrd

Asbestos-lined concrete forms...
U. 8. Rubber Co,, Rockefeller l:-‘:m:r Nrn ‘fnri.

“Tank™ office sells war bonds.............cococvvvvevccvnrnn. 17

Rock aids in transcribing Stenotype notes.._......._. . 17
Blenotype Co., 4104 &, Michignn Ave., Chicago

Swamp glider rescues downed fliers...........ccooocooee

"Vemail” speeds letters to soldiers. ...

Scale aids first-gid students...
Carson Pirle Scott, State and Manros, Chieago

Flip-down shield for car mirror. ..o 27
Blue Star Auta Stores, 2007 5. State 81t.. Chicagoe
Home for war workers_ ... PSR PARCEE + |
Plyweod trainer saves metal far wnrplnnn ......... 33
Jeep converted to ambulance carries four... . 33
Floating hotel houses capital workers E—
Ship built in hole in ground____.__ ... 38
“Fortress” fleet crowds calendar. ... ... ... 39
Jeep lights veiled by Plexiglos... . — L
Pin-up hat helder for car or tent.. e RS |
Blue Star Aulo Stores, 2007 &, Stute Et C:l'u{:lm
Guns on wheels... . A6
“Jungle muddnrs man Swamp guUnS.........o......ooooo. 48
“Gatling gun" helps turn out shells_. . 4B

Power lines carry rald alarms...........ccoocveeeevccccnnccie. 8

Oeneral Electric Co., Schenesatady, h Y
"Flying jeep” loads on truck._.
Glnu fibers camouflage war plunl .......

||-|g lasses have adjustable lenses...
buck & Co,, State and Vap Burcn bhl.mn
Car r.laor repair panel ... o PR . e WO
Blumenthal Bros 1831 MErhIn:n.:l:l ..'|.I.e ﬂhi:ﬁ.in

Vanadivm extracted from reck. ... 5§
Flight training films in kit... RO ]
am Hondy Co,, 321 E. [-'r:ranrl :Ihl:l DLl:r\nd.I‘. ch'h
*“Heating pad” for plane wings...
Corrugated asphalt wall :iding
Certain-Teed Products, 120 5. LEBS]JE 31.

Teaching a 1é-inch gun to speak ..
Bﬂl‘ﬂ'l!l'lfp-!lll'm!‘ hm urmnhh ﬂlghi ek

“Chicaga

Safety guides for derailed train
Americans getting “fish eyes". .
Bomber gunners in dress rehearsal e T
Aute body made of plywead. ...
Sliding ramp for embulance. ... ...
Seaplane given fresh-water both................co.
Mushroom extroct used to treat blood pressure..
“Dodge-'em" car tows planes an carrier
Wire spocls serve as tractor wheels

NyNYNNNESa2RS

(Continued to poge &A)
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ARMY-NAVY “E”AWATBD

Ttlas emiplavees and their guests

PRODUCTION /s
« + OF THESE VITAL WAR TOOLS

THE men and women of Atlas proudly wear the
Army-Navy "E” today. Over them fly two flags — Old
Glory and the official pennant for excellence in war
production. The "E” indicates high performance
standards, but you can bet everyone in this organi-
zation is working hard to make the Atlas record even
better. It's our part of the big job of licking Hitler
and Hirchiro!

This "excellence in production” means excellence
in quality as well as quantity. Atlas Lathes, Milling
Machines, Shapers, and Drill Presses have proved
themselves thousands of times in war plants — and
under the tough operating conditions of the Army
and Navy mobile maintenance forces. Make a note
of that in your "Want List” for the
time when Artlas Equipment will
again be available for non-war use.
Atlas Press Company, 243 North
Pitcher Street, Kalamazoo, Michigan.

&£"-10" LATHES

DRILL PRESSES

resmusay, 1o illlNlWHIWIﬂNIl|l\\NIN|\W\I\llIM y

Z4J8-T72-JCAW
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The backbens of the army. . P R R ST A

Deflated tire gives alarm.............ccooooeeeve..... B

Pull-up strap lifts face lhllnlﬂ i
Western REIEL‘I-'E Lab,, 34 Chmu.:l: Hst C]etﬂuud ‘o,

Desk shelf holds typewriter... 80
Commercial Furniture Cua., 2'1'_19 w I'.,.‘.I!l:]:h.gl; ﬂ'-c Ghlﬂw
Germans use aluminum river barges..._.__...._._... ... BD
Motorcyele “hybrid” tows gun . ETSEEINTUTEE R |
“Er“hndn‘* hide floodlights on coast. .. . a
Ragweed iz source of ofl . ; SR SC N 1 |
Electro-brain checks plane's wmng ETRISTES R ¥
Box keeps army matches dey. . 87
Glass-topped training glider. . . BB
Hespital train carries 5. ... [ ]
“Black light'" tests gas mosks_______._ ... . Ba
Floating drydeck . WETPHINRETRISS .
Collapsible hnrrul saves :hlpplnn !p-un- .................... 90
Planters Mig. Co.. Portasmouth, Va.

Precision grinding adds life fo cutting tools ... e 90

Adjustable "hammer head” socket wrench. .. .. 90
Helmont Rodie Supply Co., 1921 Belmont Ave., l‘..-h.l.uuu

Coble to raise sub and other patents............... 91

Tool ejects rivets one at @ fime..._.......oiinniiinns 96
Murray Corp,, TI00 Russell St,, Detrait, Mich

Sandpaper holder shaped like fle.......... . 9
Heeler Mig. Co., 2410 5. Ke-ulur .M'e Chicago

Automatic acetylons gas “gun™........... RO |
Gas Gun Co., Ine, P. O. Box 287, SBalem, ore.

Rodio cabinet touch-up kit... PEIRRRe I .
General Coment Mlnumctunnz Co. Rnch:iurd. T

Thermostatic switches ... ...158
Technical Applianee Corp., 1'? E 1sm St N-u'A' Yl:-'rk Cjt}'

Geared type vernier dial... SR
Bud Radio, Ine., 5205 Cedar .M.e t:le'.-l:l,u.nd “ohio F

Desk radio with clock. . e 160
Lullabye Furmiture Co., 658 Lake Shore Drive, f_‘:hI.I:Juu

F-M radic antenna . AT T T [
General Electric Co., hl:hl:rlul:t,ldy NY.

Electronic resistance limit bridge . 160
Radlo Oity Products Cao., 117 W. zn:n Et . New York City

Fluffy down from cattail fibers ..........cccoccoeeceee 178

Craftsman and Shop Notes Index
ART AND ARTISTS

Clamp holds T-square on drawing board ... 101
Triongle used as protracter. 1112
Curtain rod helps draw ellipse.. . 120
Eraser used as pencil-lead poinfer. ... .. 122
Hinged tray for artist's colors SRS WS -
FARM
Splitting wedge mode from outo-spring leaf. ... 100
Simple latch for partition deor . . 126
Wire guord keeps chickens out of barn.. . .. 143
Tractor exhaust pipe altered to prevent fire ... 144
Coulter attachment covers loose trash. . 144
Spring holds grain sacks while filling....................... 154
FURMNITURE
Chest vanity s e A T e A R a7
Desks for tiny tets.... ... PAPTECD 105
Converling round toble to drop-leaf type .. 107

Two phonograph-record cobinets...._.... . .
Colonial table lamp....
Ash trays for ﬁl-h-nnun H r.hn ...........
Combination cobinet and breakfast sabls...

Mest of tables. ... ————

[Continwed to page BA)
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WORK for YOURSELF

as well as the Boss!

You've got a job—you're making money right now. Sure—but why don’t
vou buckle down and put in the next three or four months' spare nme
in gerning set for a better job—and more monev? Plants need Fore-
men—and how—just build on whar vou've por and be a Foreman—
on the road up.

Three or four short moenths give you Foremanship reaining. All vou need
dois to apply vourself, without interfering with your present job, Send for
our FREE book. It tells how vou can prepare—how vou can be a suc-
cessful FOREMAN through our “FOREMANSHIP FOR VICTORY™
training.

This training is as streamlined as an armored division. It is interesting,
concise, and right to the point. You need it nghc now.

What You Study Tonight —You Can Use Tomorrow

This 15 not- merely “a ser of books” —because we puide yvou srep-hy-step
t]'l.rmlgh each lesson of the course. Tl'lr{:uu]'t our Problem Method vou
solve actoal Foremarship problems—problems which the Foreman faces
every dav and which he has o take care of. And vou can apply whar vou
learn today on the job tomorrow. How long you rake ro complere chis
course 15 Up to you—vou can go as fast or as slowly as vou choose.

In addition to ambitious men who want to be Foremen, lots of experi=
enced production men and foremen who want to do a berter job are tak-
ing this training. Qur instructors are eapable and experienced production
men who understand Foremanship and its problems thoroughly,

You know as well as we do thar the need for workers is today probably
the greatest in our history, The Foreman—the boss in the shop or facrory
—the man who directs and sees that the work is turned out—thar the
pmducti.nn line 15 lCI:Pt rnuvili;.:—fn’: 15 the man who knows, and for that
reason the man who gers the bigger pay.

Send for FREE booklet today. It places vou under no obligation at
all, and may be the means of your further success in business,

LASALLE exrension university

A Correspondence Institution

1 = _ i
1 Dept. 264-MFE Chicago g
: Hil‘l:”'-.‘ Et'nlt me Yyour [.fl."l' En‘lu“-.". :1I1|l i.l'_".i.‘li].‘;' :J.l.'ll.ll.lt Vvour |'.1|-E| - :
1 manship Traiming for Vicrory. H
] 1
= Name. e ereie e nnmmmmmnen e e e :
i i
I PO = s s g s e i e e s e e i
1 1
: Address_ e E
-

FEBRUARY, 1943

« « « « Right now
is the BIG CHANCE forYOU

Coupon will bring
a 48-page booklet
by return mail . . .

TRAINING COVERS
12 BASIC SUBJECTS

The Foreman and His Job in
the Victory Plan

Training the Waorking Force
Managing the Werking Force
Leadership and Handling Men

Planning and Scheduling Pre-
duction

Geftting the Work Out

Greater Efficiency Through Job
Analysis

Greater Efficiency Through
Time and Motion Study

Greater Efficieancy Through
Elimination of Waste

Handling and Safeguarding
Material, Tools, and Equip-
ment

Cost and Record Control

Handling Preblems of Rights
and Grievances

TA



LEARN TO FLY
Jor Uncle Sam!

Never was it more opportune for you to get
into aviation! By taking flight instruction and
mechanical training now, you become most
useful to Uncle Sam, and assore yoursell a
successful military career and peacetime future.

Start today! Learn to fly in the famous Piper
Cub Trainer . . . the plane in which thousands
of military pilots and mechanics received their
initial training. You can learn with as little as
8 hours of dual instruction . . . whether you
are 16 or 60!

Contact your local airport to get mechanical
training. See the Piper Dealer there for a ihght
demonstration.

Get This Booklet on

YHOW TO FLY”

‘Thiz hooklet, “You, Too,
Can Fly.” III.'I been espe-

cinlly prepn o gOYerT=
ment-certil R.!Iﬂbd’ flight in-
structor, It clearly explains
the basic flight principles.
Bend for your copy today!

@PIPER

POINTS THE WAY TO
WINGS FOR ALL AMERICA

MAIL COUPON TODAY

PIPER AIRCRAFT CORPORATION
DEPT. PM23, LOCK HAVEN, PENNA.

Pleass send me the booklet “You, Too, Can Flyl™
and Piper catalog for which [ enclose 10c in stamps
or ooin for postage-handling.

8A
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HAND TOOLS
Altered wrench odjusted quickly..................ccocvninnne. 1L
Forming pliers to repair O-gauge track ... 114
Holder for steal wool . ... s 114
Homemaode linoleum knife... ... .. ... 114
Miter box hos pivoted saw guide. ... 118
Altered saw cuts insulating material ... .. ... 119
Cutting disks with coping saw....... ... e 125
Tool to remove Aooring...........oooon i 126
Auger brace holds rods for pointing...... ... 13a
Slotted drill makes holes in marble. ... ... ... 138
Auxiliary anvil imp-rwn micrometer..... b 145
Offset prick punch is safer............... ... 151
Clip for maochinist’s seale. . RN~ | - |
HOME IMPROVEMENTS
Hanging thick doors on thin casing..._.___..._.__.___.__....700
Removing window and door trim........ ol 106
Slots in screen frame provide draoinage............. .. 112
Repairing old furniture................... odispisssssaiisinasion N
Increasing life of porch curtains.. S '
Linoleum walk on reof protects :nv-rmn ......... e 126
HOUSEHOLD
How to hull peas easily_.._._... 101
Solving home problems ... e e e e 102
Gripper retrieves smaoll articles._._...__...__ .. 104
Reducing holes in salt shaker ... ... 104
Kitchen toble onchored with windew antirattlers........106
Brush used as darming egg......... . 106
Scored linoleum is easier fo cwt._.._... ... 110
Phonegraph needles hold bocking in picture frame.... 1713
Knee pads protect child's clothing ... ... ... .. 119
Mognet holds cobinet door closed .. 120
Shelves of wood and glass. ... ... 120
Quick way to chop walnuts .. 120
Ant poison conbainers.. ... 122
Two wall cabinets.............ccvimimmniinsssim e e s 25
Baoil clothesline before using......_______._____.__.__. 125
How to carry shopping bag ..o 129
Rubber cement on shoes prevents accidents....__..__. . 143
OFFICE
Creased paper holds labels in typewriter................... 110
Notebook leaves hold cards for copying..................112
PAINT AND PAINTING
Straightening paintbrush bristles . 111
Removing whitewash . .. 113
Treating concrete before painting.......... RUNSTO 124
Tape protects printing en paint can._....____..._......... 143
PHOTOGRAPHY
Negaotive viewer over darkroom sink.....................130
Clips provide place te store lampeord. .. . 130
Edge printer borders photes__.___..___.__.__........... 1
Extension for pack adapter. ... . . 132
Soap removes marks from color film. ... IR = r |
Comera mount for making sterees...............................132
Mavel photes from reticulated negatives.. ... ... 133
Table-tap tripod steadies minicture comera......___.. 133

POWER TOOLS

Clamp straightens seratch brush......... ...
Reducing speed of lathe ..

Flexible-shaft grinder ............
Adjustable stop for shoper or |u-|nu-r
Cleaning hollow lathe spindle.........
Drill press spindles stored in eolumn. ...

(Continued ta page 10A)
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SPRINGBOARD TO SUCCESS!

M ixy men today are using drafting boards to help win this
war! * The International Correspondence Schools f
Courses in Mechanical or Architectural Drafting
have fitted many hundreds of ambitious men
for better jobs in this well-paid field!
* All L. C. S. Courses (covering
400 business and technical
subjects) are prepared
by leading practical
authorities, constantly
revised to meet new devel-
opments, Yet the cost of I.C. 8.
training is surprisingly low. * It's
not too late for you to start —help
your country, help yourself! Mail this
coupon today!

INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES

HELPING TO TRAIN AMERICARNS FOR VICTORY ﬂ.:!;::fl‘!

ARMED FORCES
BOX 5553-J, SCRANTOM, PENMA. *
Without cost or obligation, please send me booklet and full particulars about
the course before which 1 have marked X:
TECHNICAL AND INDUSTRIAL COURSES
[=] ll?illl'll Drafting O Bridge Engineeriag O Imduatranl Metallurgy O R. R. Bestion Foreman
Itoetural ﬂ!l!glng O Chemistry 0 (qn'l Minleg O Losomotive Enginesr O R. K. Bignalman [ Heldgeration
ﬂ Electrical Draftim LI Civil Engineering 1 Machinist [ Inspecior [1 Sanitary Enginecsing
[0 Mechanical D‘rihrni O Concrete Enginesring O ‘u!.u.nu.mmﬂnl of Imventions [ Bheet Metn]l Work
[0 Ship Drafting £ Controcting and Building [ Mprine E [ Bhipfitiing [ Bbop Practice
1 Structural Drafiing 0 Coitton Manulsetaring ] Meshanke mhumurlu [ Bieam Wleotrse [0 Bieam Eogines
!EI Blusprint Hudlﬂg 0 Dhesel Eragines [ Ming Foreman . I Bueam Fittiog
L Adr Brake L Elesisieal Englneesing O Wavigation [ Parcernmaking [0 Structursl Enginesring
[ Ajr Conditioning 0 Elestrician O Mnstics O Plambing [ Sarveying and Mapping
[0 Architecturs ] Elecirio Lighting O Publiec Works Hﬁlmrlu O Telegraphy O Telephony
Ll Auto Engine Tuos-ug O Foundrymns O Heating [ Pulp and Papsr O Taoxtile Desdgning
] Auto Techmivian L Heat Treavmene of Mewls [ Radie, Genernl [0 Toolmaking [ Tool Dc-i;n
[ Aviation [J Aviation Mechanie [ Highwoiy Engineering O Eadie Cperauing O Welding, Gina and Electrio
L] Baoilermaking O House Flaoning O Eadie Bervioing O Wouslen Manulacturing
BUSINESS COURSES
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id, Gen. Roberts in
the Diepp® raid,; g s
:nm:'n:’:::d from headguarters 7

tess [radiol
| stroyer. _paile front wire
2l |, . alond au:Ji:ch:nheafd coming in - -

ce| messapes € dered f
}t e (radie

% 0T
a smoke shield Was 0

nl =% beac - P

nel et the Fighter Comunaty, g A FEW W1
us- ’;:l:::;rcd mllclnﬂl::;é‘;ﬂ'n. were dropping @ |{0
1 El:aﬂvﬂg.ﬁ rln:unceal!.ﬂﬂ smOKE ¢ news item)

Interesting!
Waich for radio use in the war news —you'll
find it in the air—on tha ground—and at home!

rTHoUT radio, the movement of

wir would still be anchored hy
telephone lines—the physical harards of the
courier and visual signals.

MNow war moves swifily over the whole face of
the earth—instantaneons radio commuonication
thru the ether insiead of over copper wires has
blasted the barriers of space and time.

So today all our radio prﬂdu:tiun centers on
WAr use.

But what of tomorrow—what effect will this
have upon the future—afier victory?

Omne thing is certain—it will revolutionize and
speed the grear new future form of transportation,

Radio has never been universally necessary in
transportation before. In automobiles—on trains
=it has been entertainment—in boats it has been
a great aid but not an essential,

Burt today for the future, in that grear, new uni-
versal transportation that is forming itself—the
airplane—radio 1s essential as the engine itself.

Zenith's leadership in the radio industry has 'bn:rt

gatablialivd by 2 constant achiavement of “frsta,”

Repeatedly, ideas ““brand new™ when Zenith " fArat”™
ks

intradoced them, lster become essentials on all

radios, And that same “forward thinking™ of engi-
neers anid foctory and organization now concentrates on wid
production of the thing we know—radio—exclusively rodia, We
are progressing=uwe learn every day=—and this new experience
will inevitsbly reflect itself when Zeoith ngein produces for pence.

For over seven years Zenith Radie Corporation has adver-
tised on short wave sets—"Europe, South America or the
Orient—every day or your money back.” It has never been
called wpon for a refund.
—a Zenith Rodie Dealer near you is giving reli-
able service on all radios —regardless of make.

ZENITH RADIO CORPORATION—CHICAGO

0 m.. I:;I.'_E\._TF._I'_I{EI RAD I O

RADIO PRODUCTS EXCLUSIVELY—
WORLD'S LEADING MANUFACTURER

10A

(Continued from page BA)

Jigs for shorpening circular sews.__._._________ 141
Tap wrench vsed os drill-press wise........ ... . . Naaq
Shelf between lothe woys........cor e consrerrssersscessanes 1435
RADIO AND ELECTRICITY
First aid for home receivers (Part 9).......... I
Two modern crystal receivers for beginners. ... 156
Rodio set acts as automatic fire alarm.._...... ... . 158
Paper clamp makes soldering iron holder . . 159
Holes in baffle for bass reflex effect.... .. . ... 159
Powder-puff headphone pads....._....__ . 159
Resistor or choke holder from soldering lugs............ 159
Making calibration marks on bokelite panels........... 159
Code “bliinker” made from spring clothes pin.......__. 159
STORE AND 5HOP
Bicyele looding platform.... el 129
Calibroted bin for gless. ... ... 138
Crowning truck wheels protects floor... .. L 138
Sales cards suspended from shade roller. ; 140
Meat holders for type-case labels ... 143
Monskid footboards for machine shop.............. 145
Portable unit For lettering price tags 145
Screen holds pin tags for lettering...._................. 154
TOY5 AND NOVELTIES
Matchbox Aashlight ... . : veeren 101
War gome shooting target._ . S |- - |
Pirate-chest cigarefte dispenser 127
Child’s “movie” stage from shoe box............ SN | & ]
Volentine favor and place eard..._. 137
WOODWORKING
Stop holds board on edge for planing.............coccoco... 100
Keaping maching bold from turning in wood 10
MISCELLANEDUS
Holder on wheelbarrow for sickle. ... . ... 100
Record of salesmaon’s calls kept on map..... e 104
Truing stand for bike wheel............. ... 104
Hot dogs served from sled. .. 107
Stepladder locked for carrying..... 110
Tacks hold cruich tips in ploce ... SRR | |-
File boxes store magozines. ... ..............o..... 12
Preventing loss of billfeld. ... .. 114
Bracket holds fishing red on wall................. L. 120
Repairing pool table............. e 122
Supports to keep cello in place. ... 122
Tope reinforces notebook poges... ... 122
Handy wrench for serew caps. 126
Ripping lumber from concrete forms o 138
Mali carrier from keg.... ... (el P e Lo R P e L 138
Metal elip holds clock on shelf .. . ... ... 138
Storage battery repair.............. 139
Red signal summons foreman ‘ ; 140
Tacks stitched in flag don't get lest. . . 143
Cradle helds oil drum on bench.......... T 144
Locking sign on hook..........oooovooi a4
Shortcuts in die making. ... 146
Chain stop for dump-truck andgaote. ! 152
Sidewalk signs weighted with sand...__..... .. 152
Sign painter's shalf sticks to window..
Tope holds wire grill while seldering.......c..coooeiinn.

IMPORTANT NOTICE

It Is the intention of this magazine to provide its readers with
Information regarding the latest developments in the mechanical
arts. We take no responsibllity as to whether the disclosures con-
tained in our articles are covered by patents and advise readers
to investigate this subject before making, using, o selling any of
the products, machines, or processes described in order Lo avold
possible Hability for patent infringement.
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FULLY ILLUSTRATED %

MODERN SHOP PRACTICE

PRACTICAL INSIDE INFORMATION

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

A COMPLETE INSTRUCTOR WITH
READY REFERENCE INDEX

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

5 PRACTICAL BOOKS IN ONE!

60 FULLY ILLUSTRATED CHAPTERS

Covering: 1—Modern Machine Shop
Practice. 2—Blue Print Reading and
How to Draw. 3—Calculations & Mathe-
matics for Machinists. 4—8hop Physies.
5—How to Use the Slide Rule.

~.ASK TO SEE IT!..-

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS i THED, AUDEL & CO., 49 West 23rd St., New York

Easy to read and understand—Aflexible covers—Handy l Mail AUDELS MACHINISTS & TOOLMAK-

: o ERS HANDY BOOK, Price 54 on 7 Days Free
size § x 634 X 2—a ready reference that answers your Trial, It O_K. T will remit $1 in 7 daya and $1

questicns accuratelr- l Monthly until 4 is Paid. Otherwise I will returmn it.
70 GET THIS ASSISTANCE FOR $ chI;LETE .
YOURSELF SIMPLY FILL IN AND PAYSR A | e
MAIL COUPON TODAY ONLY BMO. g o
THEO. AUDEL & CO., 49 W. 23rd St., NewYork I nceceoce SAL.
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MANY MAKE $30,

4. E. SMITH
Prisident
National Radio
Instltute
Est. 28 Years

in Radioa

(| i|I|\||.

Lesson Teaches
With 31

How superheteradyne recriveri
ok

Photos,

Hows o § it Tubes, tub
Bhiwlds
hree reasans why radia tubos
il

Electrodynamic londspeaker;
Haw of warks
Replacing camaged cone
Reeeiilering vaice il
Remedies far apen

Butpul  tramsformor
trdn, repaie

Gl ining candenssr
g tfl.ﬂ:‘.rrull [ Iﬂ'ﬂl'

Hm.f cmpacity waries
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conElruc.

atator

_FIND OUT ABOUT THIS TESTED WAY

12A

Men | Train
Wm Success lee This

Salary Increased 51,800 Year

PreEEnl
WMk

5200 a Month in Own Business
haan in

1. | Rave
!-| tart o vl
d0O0 W, Texa AV,
Cresk, Teins.

REE I.essqn in

Here isa Partial List of Subjects this

Skeiches,

1n
101N

IULITS

| Train BEGINNERS at Home
for Good Spare Time and
Full Time Radio Jobs

Here's your opportunity to pet & good job in o busy wartime
field with m bricht pencetime Tutore ! There 18 n ahortage today
of teained Ruadio Techniclansg and Operatore. If vou're in s
rul, worried because your present job offers no chance to get
nhesnd-=find out about RADIO !

Mail the Coupon for the FREE Lesson from my Radioc Course
deseribed below. 1t shows you why MN/R.I. training offers
a gquick way to mare pay. And with this Ilesson 1 will send
you FREE my Gl-page, illuatrnted book, RICH REWARDS IN
RADIO. It desoribes many fascinating tvpea of Hadio jobe,
tells how M.R.L trains you st home in spare time, explaing the
unitgue training method which T have doveloped and perfocted
during my 28 yvears of teaching Hadio by mail

ACT NOW! Many Beginners Quickly Earn
55, 510 a Weak Extra in Spare Time

Many N.R.L Studentas make 85, E10 EXTRA MONEY hfxing
Radios in spare time while learning. 1 send EXTRA MONEY
JOBR SHEETS that tell how to do it!

li;.!h'l! HaOw, Ill'tl|.l:||'-|}' in YO iu:ih'|'|1'l-:'-kh||i-||. there's room ot
more spate wnd full time Radio Techniciuns.  The Radio re
buginesg 8 booming, because no new Radiot are being made.
Many Radio Techmicians are starting thelr own FULL time
Endin busineszes . . . moking £il0, 240, §50 n weslk

Other trained Rodio men tnke godd-pay jobs with Broad-
casting Stations. Many more sre needed for Government jolbs
ag Civilinn Radio Operators, Technicinng, Radio Manufne-
turers need trained Technicians to help fill Government wars
time orders. Avintion, Commercinl, Poliee Hadio and Load-
.-t]-q':l.'rn'l: Svatema are live, Frowing felds. And think of the
NEW jobs Television, Freguency Modulation, and other Radio
developments will open after the wair! 1 give you the Hadic
knowledge reguired for jobs in these fiolds.

Rudie Drowings
Resbriging oial e_n-r.i
Svralghtening

ralar plakes
I.F

1|J|I-l|'urr|1-:

&p, répair hints

How ru locate duofective
soldered joimts

LT af earbon re-

:.".I

—What they

electrolytic., mica
LriImEr condensers
Hirw cOfd®nsers
shorted: loaky
Antenna, aacillator call facis
Power transformert constrac-
Hon, posibie treubies

beb e

RADIG

%

GETTING ACQUAINTED WITH
RECEIVER SERVICING

Illl..lnlllng power cord

Troubles of combimation wal-
ume control, on-off switch

Tone contrals

Dial lamp eonmections

Recpiver sarvicing technigues
Checking performance
Testing tubes

Bircuit disturbance teat

fsolating defeclive slEjgs

Locating deléctive parl
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How “the N.R.1. Method" Paves the Way
to Good Pay

The uwp-to-the-minute Badio Technician must have BOTH a
theoretienl knowledge and a practical understanding of how to
apply Radio principles. 1 give you thorough training in Radio
Theory . « « Bhow you how to use your knowledge, ““The N.H.I.
Method™ traing you from the ground up—covers Fundamentals
thoroughly : Radio Terms, Symbols, Diagrims, Recejver Trou=
bles, Serwvicimg, Televisiom, FM Receivers, Transmitters,
Catbode Ray Oscilloscopes, Elcctronic Contrela, ele.. ave just
a FEW of the subjects you'll cover before you finish my Course!

Extra Pay in Army, Navy, Too ()

Ben likely to go into military servios, soldiers, o .."'
sailors, marines, should mall the cov
Learning Radlo helps men get extra rank, extren
prestige, more interesting duties, MUCH HICHER FAY. Alao
prepires for good Radio jobs nfter service ends. Hundreds of
sErvice men now enrolled.

A Great School Helps You Toward
The Rich Rewards in Radio

Throughout your training, the staff and resources of the
world's largest private nstitution devoted entirely to fraining
men for Radio will be squarely behind you. MN.R.L has "L'-IIF\’-
o the oma job of |1.||"'|||I'| Radio for 28 1 T . r |
more than 10 full  tlme
combrined effor] I 50 interesting, w

Radio
Find out What N.R.l. Can Do For YOU
MAIL THE COUPON, I'll send you the FREE Losson and my
B4-page = £, RICH REWAHDS IN RADIO, 2y packed
with R you never knew ahout opportun in
Brisnd thnge, iclng, Manuf uring, other Radio f

Lol my Course—AExira Money Joh 5
MRl trainding  festu
ow 1o learn e
o

e ':-l- K.

Yo'l red i el
= uh-\.lll stion

—Lhier  Epa
inhs Rndl
1y letts

1 ! AvE My I-HI B LE
No obligution.  Jisi |1. THE i ul PuN,.—J1. E. SMITH; President,
Mational Radlo |H5!|t|.lh-, Dept. 3BP, wn.qmnmun. . C.

Servicing pays o
tr Ftadio 1
=4 it

& ja I
extra .1. werk |

70 BETTER PAY 4B
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Training Men for
Yital Radio Jobs

-

Technieinns

J. E. SMITH, President, Dept. 3IBP
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To those who think

LEARNING MUSIC

ishard...

MY
SWEET

COUNTRY 'TIS OF THEE.
LAND OF LIBERTY

_

Sirike these notes and you're pla
“America”., TRY IT—IT'S FUN

Easy as A&C this print and picture way

-{#._ . :-_.‘. i

Enralling for Xrd Couise
1 oo miore T0m ¥ ouT oouree
than wmany of my friends who
stidelied wnder privaie teachers
have for yesrs, Tiw facl that
Vve alremly taken 2 colrses
ausl wi B eneclling for a
Phired - slwoeilel speak For BUsell,
*F. A, 8. Indigna

Plays from Start
Your sdvertizenienls are Lrie Lo

the legter. [ ¢ acinally play
my favoriie lnstroment #ven
thoitgl 'm ey at the bhegin-
ning. How ean 1 eter expiess
iy jovful grabliude.

w8 RO, Minoi=

*Actual names on reguest.
Picturca by Professional
Muodela,

144

. ) ?“?\‘}%%\:_\\%i 1

w Corwm :
=22

|
E I C

ying

® Perhaps you think learning mu-
gie iz a tediouns grind. It i=n't any
longer! Long hours of practicing
humdrum scales and hard-work ex-
ercises are over and done with.
You have no excuses . . . no alibis
whatspever for not getting started
toward musical good times now!
For, through a new, easy, pleasant
method, you can now learn to play
right at home — without a private
teacher—for only a few cents a day.

Learn to Play by Playing

The lessons come to you by mail
from the famous U. 5. School of
Music . .. complete instrue-

oithera—If learning music has always been
B’ neversto-come-true dream—let this time-
tested home-study method come to your
TERCUE,

Ohver  TO0, 000 |1ﬁ:|s]c have atiudied muaie
this modern, easy as ABC way. And re-
member, no matter what instrument you
chomae, the coat will average only a few
cents a5 day.

iy illustrated Free Booklet fully  ex-
plaing this remarkable course. It shows
how you can lenrn to 'p!ll.l.! guickly, nnd
for a mere fraction of the cost of old,
=low methods. 5o decide which instru-
ment you want to play and mail the eou-
pon today. The fascinating Free Booklet
will be gent to ¥ou at once together with
a “Print and Pleture” Sample, Instru-
ments  supplied when needed, cash or
credit. U. 5, School of Music, 72 Brunswick
Bldg.. Mew York City.

tions, large, clear diagrams
and all the music you need.
You study with a smile.

FREE!

PRINT AMD PICTURE SAMPLE
AMD ILLUSTRATED BOOKLET

You learn to play by play- I
s = ) Mease gemil F Poaklet umd Pri r 1
ng '!-"E‘-'_ﬂl tunes b}' note. :: 1 :n':fu:hr I’:.lr.ulmlﬂ:u r.rl.lltlf_r III'I:}HII:II.I'II'III: |'I:|T'|:'r::|;-.llnll:;|.-llr.!lr:m" Sample :
f;'t“dt;t'sd ﬂ]ilj‘_ﬁ easy t0 U= | (D0 you Bave IDBUEREEN .y rmsiressiossesons st ssssmssres J1
derstamnd. "Irst you are V piana Accardisn Trumpel Ukulel I
told how to do a thing. I viclin Mandelin Trombane or ..:, I
Thﬂn a Pil:t'l.'lTE RIIUM‘S j."ﬂll : Guitar Baxephaone Temor Banjo Other Instrument :
how. Then you do it your- ¢ ¥ - ATERRREIRNTY
self and hear it. : Atrect T e e ]
If you're tired of just look- | bitr - o O - | [ I— :
ing on at parties — if you've L _Nelel If you are under 16 yre. of age. parent must sign coupon 8

envied those who could entertuin

U. 8. Sechool of Musie, 72 Brunswick Bldp., N. Y. City

E;;;:émﬁ'; I.';;ﬂ_ﬂﬂ penny M:Gﬂf&_ -
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there Ia
men in all branches of industey.
electricinng, mochine designers,

LI

Right Now

shortage of skilled
Draftasmen,
tool makers, -

a tremendois

chinists are neoded and the pay is big,. Executives,

toe, [oremen, .~.|||;'u_lrj||.14-:|l:|.|.-nh;.

monngers nre wanted

to help complete our tremendoos produetion program.

War Produc-
tion Demands
Better Men

It is a duty you owe your
country, vourself, and your
family. You should know more

and more about your job., You
should be prepared to advance
and to pecept the reaponsibili-
ties of the men ahead of you so
that they in turn may elimb and,
climbing take vou with them. Nao
matier wh:Ll ViouP |'|n]':'!.-'||.-!|'.1. _'il.l]l-.
you should learn to do it betier or
learn how to do the job of the man
phead of you. You need to know
both theory and practice to make
our tremendous war plants more
productive. Yea, indeed, wyou
neaded and meeded badly right now.

are

Draftsmen, Electricians, Ma-
chine Designers, Machinists,
Foremen, Superintendents,
Managers Can All Profit by
Home Study...No matter
what wour trade or profession
there i o better plaece for yvou in
Industrr. Yoo can get the train-
ing nesded rwight jn your own
home,

AMERICAN SCHOOL
Dept. G245, Drexel at 58th 5L,
CHICAGO, ILLINOIS

& i 4

(Ne Cost). All vou have to do to find out about
this t¥pe of training, to et the details and the
putline of study, with histories of the successes
of other men, is to send the eoupon. There is
no ecost and no oblipation of any kind. Let this
great school, one of the pioneers in the home
study field, explain the methods which ean do so
much for you. Get this information now so that
vou can get started guickly on the road to the
fulfillment of a real ambition, and be of the
greatest possible help in this present emergency,

AMERICAN SCHOOL

m— Dept. G245, Droxel st E8th Street, Chlcags —

FEBRUARY, 1943

Use Spare Time,
Learn At Home

As little as oneshalf hour o day can
produce surprising results in givins
you & better edueatlon, more prac-
ticnl and theorctical training which
will be refected inm your pay envel-
of the

ope,  Never in the history

world have there bespm g0 many op- i
portunities for trained men, nor has [
it been so easy to get this training. X
The American School was founded b

over 40 wears ago to provide home

study for men and women who
missed the opportunity to go to "
high school or v;'u|||_'-|:;|;| and to make

It possible for you to LEARMN AS

YOU EARN,

Rewards Are Great

Government figures show that gradu-
ates of specinlized training of college
grade, average over 40 per week
more than prade sehool gradostes.
Il you missed this eollege training,
then here is your rJ]ltsrrTlLtTli:l_'. to Eet
epecialized training at home. More
than 150 noted edueators, engineers,
and executives helped to prepare
Ameriean Sehosl Courses. Thia in-
struction is now available to you at
a relatively low gost and on wery
easy monthly payments. Write now
for details. Clip and mail the cou-
pon—theére is no obligation.

AMERICAN SCHOOL, Dept. G245, Drexel at S8ih, Chlcago
Withowt! obligation, Please gend FREE and postpaid, bulletin and

details of the Subjects chechked.
OAlr Conditloning
ORefrigeration
OArchitecture

DAviationEngineering Dpocct Metal

OBusiness
Manangement

CElectrical

i

1

(]

(]

[]

1

|

: OAviation Drafting
]

: Enginecringd
|

1

[]

]

CAccounting and
C.rA

OCost Accounting

Pattern Drafting

and Bullding o i T
OPractical Plumbing OPrivate Secretary
OAutomotive CiMesel Englneering

Enginecring CHurveying & Topo-

graphical Drafting

ODrafting and Deslin
for Men and Women
CRadio
CHigh School
CIPlastica
DShIphulIdlni
COMechanical Eng.
OShop Management
OTool Making
OHetter Foremanship
OMachine Shop
Operations

oo kevRpaiton. ..
Ty I

15A



T RI- STATE COLLEGE

B 8. Degree in Civil, Electrical,

* Mechanieal, Chemical, Radio,
Aeronautieal Engineering : Business
Administration, Accounting, Secre-
tarial Science. Short diploma conrses

{36 weeks) in Surveyving, Drafting.

I"" ? )Ed FTEE Courses open for the durntion o stu-
FC”E‘ EXAMINATIDH ; dents who have completed 2 or mors

yvenrs of high school. Special Preparn-
tory Dept. Cosmopolitan student hady,
Approved by Civil Aeronauties Adminis-

6 big books

Get Into Avistlon with the help of this brand new cyelo. tration for flght training, Distingulshed
peddia,  Aerodynamles, Soaring, Parachutes, Propellers, for 214-year technleal courses, Men and
Ignltion, Alreraft engines, Blueprint resding, Welding, women. S0th year. Tuition, living costa
Weather maps, Aerin] photography, Air instruments, and hon- low. Demand for grodustes exoeeds sup-
dreds of other subjects, all well covered. ply. Enter March, June, Bept., Jan. Catalog,

For Beginners or Experft 423 COLLEGE AVE., ANGOLA, IND. ENGINEERING

Every mian interested in flving should have these books.
Written in simple lasig@uwige by & group of experts, Quiz
quostions and nnswers help to make this o complete reading
course In Aviatlon, The drive to Victory has opénéd W) tre-
mendous opportunities in the fastest growing industry teday,
with hundreds of opportunities for good joba mt bl pay.
Hend the coupon for free examination. The complets set will
har sent to youo promptly.,

Consulting Service Included

A full yepr's consulting privilege with our engineers mow
glven without extrn charge (o overy boyer of thess books,

wl for fres boskist -
khil reguire L

HATIONAL BAHING IMSTITUTE
AMERICAN TECHMICAL SOCIETY, Dept. H-219 Mich y Y
Wocational Publishers since 1898, 2318 ZLuin Ave Dol 1983 Chienno, U 8. A

Brexel ab S8th &t Chicage, 1l

Benadl for 10 days” trinl BRAND NEW 0 volume set, Aviatien. T will

iy the delivery chamges only. If I wish [ nay pofuen baoks (oo ten

days nml owe ﬁ".‘ll.l nathimg, bui IF 1 declde to keep them | owill sined

B2 00 aficr 1 diaya, then omly B0 5 manth sl &1 80, the
total vrice, s paid, on which Inelsides Avia-

thoas Ilueprint  Fesiling g seEvier foF ane yenr.

o]
il

i brand new
aeh froe o

MEMW (sissramsissndraanran iR R NI Rt R A

Tan SKINS, Make Up
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Adlress o o vnrsarrra st e
Please aftach better, stating age, occupalbon, efmployer's na
mddress med The of ot least one bosisess man a8 o refcronce.

you st Home. Mount B rdl, A rimals, Pets, Heads
md Fish, Jave your b e e
ot olbsars

|5e|- MARE MONEY.

| Mg spareiims profiis.
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GEE what o build /
Didr't it take a long
time 1o get those muscles?
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e T
i

will

Ty Erony dRnEreaned
1i15'", chesk Zl'
forearm  Tg'. "' =g,
£, W. Wn.

You l.ef
Me PROVE
| Can Make

/

: _diffﬂrnn:e.

Here's what ATLAS
did for ME/

For quick results
| recommend

“am scoding sfrapehot
showing wonderful prod-
rede."'—W, G, M. J.

o e i TR

LS - )
John Jacoka Jahn Jaoohs

BEFORE

GAINED

'Whem | started,
woilghed only L -

AFTER a5

T

FMow 170,
H.. W, ¥,

Here's What Only 15 Minutes a Day Can Do For You

DON'T eare how old or young you are,

of how ashamed of your present physi=

cal eondition you may be. If you can
simply radse vour arm and Sex it Iranadid
BOLID MUBCLE to your hireps—yes,
on each arm—Iin doutde=goick time! Only
15 minutes a day—rcight in yoor own
home—is all the time 1 ask of ¥ou! Ami
there’s no cost if T fail.

I emn broaden your shoulders, sireneth-
en your back, develop your whole muscu-
Iar aystem T.J"u'ﬂ“l]': and OUTSIDE! T
ean add inches to your chest, glve you a
visg=llke grip, make those le=gs of yours
lithe and powerful. I can ghool new
strengih into your ald backbone, exerclse
those lnner orignns, help you eram your
bady s full of pep, vigor and red-hlooded
vitallty that you won't fecl there's even
“standing room™ left for weakness and
that ln ¥ fecling! HBefore I get through
I'll have your whole frame “measured’
o a new, beautiful sult of musclel

What's My Secret?

1 aamefe Tensfon™ That's the ticket !
The iesitleal natural method that I my-
be'l.ef developed to change my body from
the sernwny. skinny-chost we.nithg I
was at 17 fom nt Fuper-man phy=
stquel Thowaamids of other fellows are e
coming marvelons physenl spocimens—
my way. I gve vou no gidects or son-

FEBRUARY, 1943

Iraptions to fonl with, When you have
learmed to develop your Biremeth through
“Dymamidc Tenston™ you can laugh at
nFLeind m1::ri¢-1|ta51-r5|_ W oan slmply =
Hze the DORMANT muscle-power in
your own CGod=given body-—wileh It in=
erense ond multiply doulle=quick ioto
redl solid LIVE MUSCLE.

Ay method—"Dpnamis Tension®—
will turn the trick for you. No theory—
every exerelse Is practieal. Amnd, man, so
enayl Spend only 156 minutes a doy in
¥Our nwn home. From the very start
T 11 b nsing my method of * Dynemic

‘creadnn almuest,  unmonsclously Every
minte of the doy = wolking,

No SIR! — ATLAS
Makes Muscles Grow

Jq"—" '
. [——

CHARLES
ATLAS

Awnrded tho
tithe af
Waorld's
Feriecetly Des
virlaipe] Man'"
In international
el Esl—in eom-
pebition  with
ALL mon  who
wiould consemi
te appear
againat him,

This §8 & -
erhl  pholo  of
Charles Atlas
showing how
B locks foalay,
This I= naf o
studie  gHelure
ast an o getand
umtouehed

llul:mﬁ%
. =
e .

bending over, ete. — to BUTILIY
MUSCLE apd VITALITY.

“Everiasting Health and
Strength"

"
| CHARLES ATLAS, Dept. 82
FREE BOOK i 115 Eact Zheel 1., Mo Yok, MY

I want the proof that your system of * Dyneerds e
sl will hielp make n New Man of me—iive me o healthy,
I husky body and big muscular developmenti. Hend me

Tn it I talk to you In siralhi- | Yourfree book, “Everlasting Health and Strength.”

from=the-shoulder language. Pock=
ed with Inspirational qltlurm of |
myaell and  pupils--fellows who I
became NEW AMEN [ strength

my way. Let me ahow you what 1. 1
haelped THEM do. Bee what I can I
dao for YOU! Forareal thrill, send 1
for thia book today, AT ONCE,

CHARLES ATLAA, Dept, 82, 115 |
East 23rd St., New York, N, Y. &

Name,

O Check here |f under 16 for Booklet A.

.. .Btate. . ..

o —
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286 Pages
Hundreds of

llustrations

Here for the first time in

ONE-BIG-
BOOK are pll the exciting, interesling
Activities—Sports=—[Hohhics——_inmes
—Mngic — ATt == Puzzles — Stunts=—

Craftamanship — Jiu Jitsy — Money=-
Making Plans— Acrobatieca—ete.,
which are part of every energetic,
regular fellow,

Only room in this “ad"™ to illustrate
A of the 18 sepoarate scctions. In nddi=
ton to theae shown, there are: TUM-
BLING  AND ACHODATICS s GAG
PUNCHING TECHNIQUE=INDOPF £
DUTOOOR GAMES — RECOMMENDE!
STORIES & LITERATURE—"'SPOTTING''

Kesping Hrang gng

Hug
({1 ?.;,N:: Azgr.

1 Filag.
ing ap
- !""l'“' and

Wy Fun ia
wna W

b

AIRPMLANES—HUTLDMNG MOTEL PLANES P1
=BE THE LIFE (iF THF PARTY—SCIENCE Lomplet® ar
OF WRESTLING — LEARN VENTRIL- L
OQUISEM—101 MONEY-MAKING  PLANS, AAERS g UM
Each seclion wrillen by an suthority. misking =0
ul witislat
You ean learn o cows Haw lo Handle
4'nr:r roplingE  Pottiae: L ROFE Ia
secomie 8 Cwhia'' ot
pinE-pong;  learn 00 Likg o Cawbay far Sh'l'.'::'
draw  funny ecartoems; fezsp
ll:lu'hllt l'=|:|l1|1-rr|t'nl il
urniture for game
*aben®t  and Tl‘:t- 16 :‘.
Leach your dogr tricks:
defend  yourseld with o
.ILU-JIREIHH.' perform o
magict’  show:  ofe, ;
gte. A 1|11|II||m things A (Bampien heoihes tampyy
o do and fun to i
cnjoy—for indoors g Uik with 0 in Tactigy, by i
sl ouldoors— Leial ! Elrgy, w1 ang
UHI‘IIIPlIr oar winler a rﬂn' Mover
-— L] v i
inlnnoe or bty [ isefars

o iy, le,
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KHICKERBOCKER PUB. 5
82 Liberty St., Mew Yark, ngo o gt IRE
LSBT me : r_h:ipﬁ' af THE FUN Boak,

I
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BAAPIEE L a e rae s
Cily & State

such

Lpocial — anly

81.00 jor C.0.0,
e 20C POSIRETE) .
%.'I:mwf back juaar-
antes? MAIL THE
cCoUPoN NOWE

—.—--—-1

I am enclosing 81.00 in
I not delighited, can get my money back af oboe.

1 Cheek hre i you desire baok 1o come C.0.0. and will pay

$1.20 on delivery.
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Not everyone/
does as well
as Charles—

"
TOOKIN*217
in 10 DAYS

WASHING WALLS

P @ Nowly invented machine washes walls
G times faster and better than by hand.

Charles Sielle took in 5217 firet 10 days. We want more men 1o g0
inte business for themeselves, Custamers evorywhete, Homes, sChieols,
aificen, stores, churches, lodges, botels, atl hove walls thot need waslh-
ing. You don't have to repl & store for 3ol operate this business {rom
youUr lome. Dozens of men have written of large enrnings for speciBic
perlods in thelr busiest seasans, They dan'l do this avery day, avery
week, or overy month, and allow o small amount for magerinls, but
¥ can see how easy 1L 8 1o get inle this wonderful business.

Harld Jones swrites: Easy Payments

the :I;;t .g.ﬂ- 0 o It takes only & small omount
- in et started o this moneys

E C Traber menking Mialpess, No oxperls=

eiboe necessaTy . Any  ambil-
tlous man wha wanls (o he
in business for himeeld with
wanderful opporiunities  for

“Mudo 8400 In teo
werka,'"

€. Trons got o $005
pchool psbh, This

[ bixr eamimges should  get
repeak crdar. plaried NOW,
L. Tinrh mavm m | i SEND FOR FREE
::a"i T e INFORMATION

There is Mo Obligation,

YON SCHRADER |_—\—j MANUFACTURING CO.

FT¥3 Pl Racine, Wis. e S
DEGREE IN

ENGINEERING > Wonwas

Courses in Aeronnutical, Chemicsl, Civil, Electri-
cal. Mechanieal, and Radio Engineering. Omne-

INDIANA Year courses in Radio and Drafting, Approved by

CAA. Prep courses withoo: added cost. Laow
TEGHNICAL tultion. Large industirial eenter. Opportonlty to
COLLEGE eaxrn part living expenses. Enter March, June,

Bepi. . ke, Catalog,

523 E. Washington Blvd., Ft. Wayne, Ind.

Be An ARTIST!

Trained Artists Are Capable
of Earning

'$30-$50-$75 A WEEK

Uze Your Spare Time lo Prepare fof
: a Profitable Art Career{

It"s pledsant mod interesting to study Art
the W.H.A. way., COMMERCIAL ART, IL-
LUSTRATING and ‘.‘-ﬁlITﬂDNINﬂ—anI in
ONE complete hone study course. No pro-
vious Art experience necessary—we teach
vou step by stop—hundreds have profited
by our practicel method. TWO ART DUT-
FITS FURNISHED. Full information in
colorful, FREE BOOK, “Art for Plensure &
Profit"—:tells all ahout our course,
service, what our graduates say=—and
commercial apportunities for youin Art.

= 1

1 WASHINGTON SCHOOL OF ART I

' Siudio 122 F, 1115 15th 5t., M. W., Wash., D. C. I

| Without obligstion, please send me your free Dook, 1

In.me,,,, ______ e P . aun.....l
Addrdll . . oo 1 mr = sa s R TR P I S T RN KR

l BIEY . s nnirn v . State [ ]
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WAR SAVINGS BONDS
SOLD AT THIS WINDOW

“I BUY ONE .

“] figure there are two good ways for a
married man with kids to help his Uncle
Sam right now.

“One way is to do his job better than
ever before—help to outproduce the Axis,
and ‘keep 'em flying!" That's why I en-
rolled for an 1. C. 8. Course in my line of
work a few months ago. Already, the train-
ing I've acquired is helping me to be a
better soldier on the industrial front!

“And with the extra money I'm eamn-
ing as a result of modern I, C. 5. training,
I'm buying a War Bond every pay-day!
The whole family's buying War Stamps.
Why don’t vou mail this coupon, and find
out how a low-cost I. C. 8. Course can in-
crease your job efficiency, and make you
worth more to your country in this battle
of production? Do it today!"

SPECIAL

INTERNATIONAL CORRESPONDENCE SCHOOLS TUITION RATES

FOR MEMBERS
HELPING TO TRAIN AMERICANS FOR VICTORY i

ARMED FORCES

BOX 5634-J, SCRANTOMN, PEMMA.

Without cost or obligation, please send me booklet and full particulars about
the course before which 1 have marked X:
TECHNICAL AND INDUSTRIAL COURBES

[ Air Brake [m} r-.-.n-mrn mg and Pullding O '..[;. ingpninenl af laventlans 0 '=I attitary Engineering
L1 Abr Clonadi tiomning O T i Alanulastoring i n Work
L1 Airplane Lieal g 1 Epgines Deafting m
O Architestoral Dirafting 0Ok b Drrafting J' [t uuecn.u: n 1 Shop Practics
O Arehitsatiers O rieml Kunglisoorisg T L O divsm Fngices
EJ Ao Engine © ]unn—un C FICUNTL 'F’u.tl-:'rnnuh'.l:nz C
[ A fi-'I doian [m]| ric Lighting ul 0=
O A O Avintion Machanic [ LI Hanting L &i nE
|| [!-I.Irprlljl: ]lfl nolingE nt of Mowals i Papsar M.nﬂl’.lz O= WE
[0 Boilermaking { frwny Enginsering [ [[ul'l Creneral 07 rz Ii'- e ol
[J Bridgs Eungineering ] Hiisa Flanrlg [ Hadin Operating li'l' Lala |'I-'r|q_1||.|g
[ Chesmiatey [ Conl Mining nolusprial Baes!lusey [ Hadio Bervlcing a- ||'.'|||u\. HE Tood Design
O Cival Engineening omaotive Engineer O K. R Bection Foreman | Welding, Gas and Flestria

O Conorels Engineanng L] Machingst [ lespeoctor 0 R K. Signalman  [J J’..-:Erizrrl.'.il:!n E Woolen '\-Iu.u.uJ'ucl:l.l:riuz
BUSINESS COURSES
O Ascounting 1 Aslvertising a L rs]lnw Prapartoe [ Firat Yanr Caollege 1 Faklwy u. Prsinl Clork
[ Bookkespang O] Commereinl [ Foramansils [0 Fremch L
[ Businoss Corresponedonos ‘vamnmercinl Mlustrating 0 Goad Engleh [0 Epamish
O Business N ansgocail L Come Accouit ng [J High Schisal C | Hlwrwinrd sanrd Fen Letiering
[ Corntooning LI Civil Bervice |_. O P Aceounung I Managing Moo at Waork Ll II:I‘:I.LE Manpgeinsnt
HOME ECONOMICS COURSES

O Advapced Diressmaking O Homre Dipessmsking [ Ton oo anad Cafeiaria

[ Fools and Cookery O Professional Dressimnking and Thesigning AManagement, Catering
Namn samianirnsianrasnerss il Pl snmnismase d EFCER, SRR

[ i, 1) Ly L. PO [ 1" EriaserEa: Present Fovition., ¥
i ullwl.il-:.lu re'l'r,u'rrlrl r:-'.ud conipon. fé fulermafiengl 0 r-'rujli?ﬂ-d'mm Behools ona |1'|-'m A Ilutirl.i'.. .'IJ'l pilf &al, Cardda
Britieh riside III'|< acid seiipon fo 1. U 8., 71 Kiegesdy, Lopden, W. 0. 2. Engplawd

FEBRUARY, 1943 19A
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MEN 221650
YOU ARE VITALLY NEEDED IN OUR
NATIONAL VICTORY PROGRAM

Trained Electrical men are needed now. It's not
how young you are, or how old you are. The question

fs—have vou the training to hold a
must he filled.

[o»ELECTRICITY

IN IZ WEEKS

ON REAL MOTORS, GENERATORS, ETC.,

I Finance. Your Shaining
Electricity {2 the mighty power behind our Victory Pro-
gram. Trained Electrical men are needed in the armed
foreea and in industry. YOU are needed—whether you
are in the draft or deferred. PREPARE FOR YVOUR
PLACE this amazingly easy way. “Learn By Doing"
in 12 weeks, You don't need much money—I'll finance
your training.

éLearn-By-Doing"’

Coyne training is EASY, PRACTICAL! Here you can
train in 12 weeks—not by bocks or lessons, but on real
actual electrical machinery and apparatus. You
fiLearn by Doing' on real motors, generators, switch-
beards, and all types of practical electrical equipment.
Get yvour training first=—then pay for it in easy
monthly payments after your training perlod Is
over. If you are short of money to pay forliving expenses
while you are in school, we'll get you a part-time job go
vou can “‘earn while you learn®. After you graduoate,
we give you LIFETIME EMPLOYMENT SERVICE,

Right now I'm including an extra 4 weeks” Radio
Course at no extra tuition cost.

Get the Facts

Thie schoal {3 43 years old—Covne training iz tested and
roven. Mail the coupon and et me send you the big,
ree Coyvne Book and my complete story about how I

help you get the training you need for a good-pay

electrical job. This does not cbligate you. No salesmen
will call. S0 act at once. Just mail coupon.

S. President

H. C. LEWI
COYNE ELECTRICAL SCHOOL

500 So. Paulina St., Dept. 23-72, Chicago, lIL

job that

N S S S e e
H. C. LEWIS, President
COYNE ELECTRICAL SCHOOL
500 5. Paulina Sctreet, Dept. 23-72, Chicago, L
Send me your Free Book and tell me about your plans
to help me,

]
]
1
1
]
1
I
t TY STATE
] S B —

20A

Men and Women
ELECTRIC ARC—
OXY-ACETYLENE

Bkilled Welders earn up to 156 n doy.
The demand now greater than the supply.
Lenrn this highly paid trode in 3 weels
by actual shop work, Omne of America’s
Eatablished 18202, 7 floors of shops, En-
Limited number of students.

schools.
by welding  industry.
i waeks course in Eleciric Arc or Acatylens Welding, including

leadin
dorae

rooin gnd board, only $2056. Course covers minimum requoir-
ments of U. 8, Ofice of Education for War Production Workers,
and the American Welding Society Code. Write or wire for
réservation. Ask for ““Welding Facts.''  State age,

GREER COLLEGE

DEPT. 123, 2024 SOUTH WABASH AVE. CHICAGO
R L e R P Y et ™ et = )

AT HOME. F;’nur modern and orlrinal ges-
tem of Insiriciion yor ean Iearn every poret of
the WATCH REPAIRING TRADE AT
OME. Frepare yourself for a well-paying
position or start in business after completine
our course of Instructlon, Good wateh pe-
palrersare in demond and generally enrn very
ool salarles l-‘nrduu'um:lnm apply Lo the
isconsin School of Watch Repairi
524 E. Mason 5t., MILWAUKEE, Wi

X%
swv ENGINEERING .2

With A Chartered Educational Institution

Courses in ENGINEERIMG: Flectrical, Civil, Mechanical, Dirafting,
Archilectural, Steam. Acromoutical. Rasdie, Structural, Mining, In-
gustrial, Highway, Peiboleum, Marine, Chemical.

Coursed in ARTS AMD SCIEMCES: Fhilosophy] Fducation; Lelters:
Public Healthy Medical Jurisprudence; Paycholojy; Sociologyi Physios:
Chomistey: Geology: Pol, Science; Theology; Law; Business aned
Commerre: Accoanting; Mathematics: Siatistics; Agriculiece,
MeKinloy-Roosevelt Incorporated, 4810-TE, Sheridan Read, Chicage

Learn this ¢ -
Profitable

Professi iy . 8
rofession *'*@*@*5631
Liytd |

in 90 Days at Home

Hundreds of men and women of a1l ages 15-50 make £10.00 {o
20,00 in 8 slogle dey giviog sclentifle Swedlsh Massuge ancd
Hydro-Therapy  treatments. There 12 a big demand  from
Hospltals, Snnitarliiems, Clubs, LDoctors and private patients o3
well &3 opportunities for establishing your own oflee,
Learn this interesting money-making profession in pour own homs
by mall, throngh owor home stwly course, Same instructors
25 In oor WATIONALLY KNOWN resident school, A diploma
Iz awarded upon completlon of the course, Course can bo come-
pleted In 3 0o 4 months. Hlgh Sehool tralnlng 13
mot neesgsary. Many earn big monsy while learn-
nﬂiﬂm Ing. The Army and Navy need hundreds of men
u andd women trained in Massage ond Physiotberapy,

(Charts | Anatomy Charts & Booklet FREE

Enroll pow and we will include unilorm coat,
medical dictlopnry, patented redocing raller and
Hydro-Therapy supplies without extra cosl. The
reducing course alone mey be warth foony times
the maodest tultlon fee,

Land coupon now for Amatomy Charts and heoklat
of |h|;|n:|_?ri|1l1: and letters from supccassful grad-
uates. These will all be sent posipaid—F REE.

S S SN R S S N ————
THE College of Swedish Massage

Dept. 264—I100 E. Ohiv 3t, Chicago 3

You may eend me FREE and postpald, Anatomy Charis, booklet
containing photographs and letters from  gradustes, and complete
details of your offer.

B IRITREL, it s ke oo e g e i o S L1444 s i

Address
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adjustment will demand the creation of

march with it—or it posses you by.

-

Peace Is Coming
Factories now converted to War
Production for the duration are
already buying new inventions.
They must take up NEW IDEAS
in order to continue in business
when the war ends. That's the
time when new improved articles
will be rushed onto the market
and the lucky patent holders will
reap the profits.

"0 IS THE TIME TO PATENT
YOUR INVENTION

No matter who you are, where you are
—no matter what your invention is,
NOW is the time to apply for a patent.
By delaying youn may not only lose
your rights, but you may miss some
immediate opportunity of mak-
ing money. When a house is burn-
ing down, it's too late to get fire
insurance. When a market al-
ready exists for your inventiom,
then it may be too late for you
to apply for a patent.

In War and in Peace

Your country—in foct the whole civilized world—is in crying need of new ideas
—these new ideas, YOUR IDEAS, must lead not only to victory in war but to
prosperity in the peace which will inevitably follow. TIME MARCHES ON—tao-
day's inventions are tomorrow's craftsmanship, and post-war prosperity and re-

win recognition—perhaps wealth—for you.

thousands of simple things that will
TIME MARCHES OMN and you

A PATENT NOW MEANS
POST WAR PROFITS

Remember that you can sell your pat-
ent rights now, regardless whether or
not your invention ean be made and
marketed for the duration, because
manufacturers are buying patents to-
day in order to have new merchandise on the
el fas 5000 45 priority restrietions aroe ro-
moved, Remember, 1oo, a Patent 15 good for
17 vears, 8o pot the FACTS by writing for our

il

free “Patent Guide'', DBe safe — not MH‘I}"!
THIS 48-PAGE BOOKLET FREE

&' mives you
1

\EEnEE,
fandlers ACTION | |
Digluvs can be cosily. X
compon in g wvelope, o g Laz
It On a petmy p card N0 o |
CLAREMCE A, O'BRIEN &
HARVEY B. JACOBSON, Reg- |I
istered Patent Attornocys, |
21-B Adams Building, Washs |II
ington, D. C.

L) '-
CLARENCE A. O'BRIEN
& HARVEY B. JACOBSON

Registered Patent Attorneys, Adams Bidg., Washington, D.C.

CLARENCE A. O'BRIEN & HARVEY B, JACODBSON
Rogistored Patent Attoraeys belore the
Unlted States Patent Office

31-B Adams Bullding, Washington, D. €.
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Disappearing Rack for Towels
Drops Into Wall Holder >
1 :

LIy

A

' ,
Bumping into towel racks when they are
not in use can be eliminated with hanger

3 -rﬂ.; _rods that drop back into a metal tube. The

tube, containing three 10=inch rods, is at-
tached to a wall in a vertical position. The
rods are lifted from the top of the tube and
brought forward where they may be fanned
out to hold several towels. This is a space
saver for the small kitchen or bathroom.

Ice Cubes Ejected From Tray
By Contraction of Metal

Lﬁ..--'-"‘
Melting away a good pﬁn /nf lﬁz ice

cube io remove it from the freezing tray
will not happen with a tray patented re-
cently by Thomas Barish of Jamestown,
N. Y., which uses the freezing process to

Ioosen the cube. The secret of the auto- WL
matic action is in the use of two metalsin /& © )

the eantainer, one of which contracts more
than the other as their temperature is low-
ered. During the freezing, the corrugated

22A

A J ? "
W o i o Rty

walls of the cup straighten out somewhat,
thus drawing the walls away from the ice.
This action is opposite to that of the ordi-
nary ice tray which contracts throughout
and grips the ice tighter. In addition, the
bimetal bottoms of the cups bulge down-
ward, and in a dropping temperature the
bottom straightens out and may even bulge
upward, lifting the ice cube. However,
since the metals are nickel-steel and cop-
per, it is not probable they will be in pro-
duction until after the war.

Traveling Sprinkler Propels Itself
By Winding Cable on Drum_

If vou have a law rr-)g,r ﬂgﬁﬂﬂ feet
long and 100 feet wide, an automatic trav-
eling sprinkler now available can water it
in one trip. Needing no attention after it
has been set and the water turned on, the
sprinkler propelsz iteelf by winding a cable,

{Mere Popular Inventions en page 24A)

HOSE-STARTIMNG
POSITION

-
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POSITION
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You ean now own a genuine high powered = # 2

telescope by making it in one evening of

It iz included FREE with t'Eu.'-; Special Offer of

T
Aﬂ'lal-""

“Wonders of Science, Simplified.” All the optical parts are com-

HUNDREDS OF PHOTOGRAPHS,
MAPS, DRAWINGS, ETC.

3 Volumes Bound in 1

Volurme F—=PARTIAL CONTENTS
WONDERS OF NATURE
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Volurme IIF—FPARTIAL CONTENTS
WOMDERS OF LIFE

BoOM 11. Prohistoric Crestures

Life of Esrth 30 Milllon Yoars Ago
Life on Earth 200,000 Years ALo
BOOK 1. Marvels of Plant Life
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pletely finished for a refracting, astro-
nomical telescope over 4 feet long., You
can see the mountoning and ernters on the
moan, the ringed planet Saturn, Jupiter
and double stars, ete. See girplanes; ships
und hondreds of ather interesting sighta.
Makes ohjects miles away appear close.
Complete lens kit contains 27 l1irlrm'1#r
ground and polished objective lens and 23
power eyepiece lens made in the good old
U.5. A, with full direetions for mounting.
Read how vou can get YOUur i power
telescope lens kit FREE with this offer.

WONDERS AND MYSTERIES OF SCIENCE
IN THRILLING STORY AND 1,000 PICTURES

You can mow enter the wondrous world
of tomorrow. You can now g on thrill-
ing tours through the wonderland of
Scienca. Here is the telescope, the micro-
geope, the apectroscope. Here are tours
through talking picture studica and tele-
vision #tudios. Here 8 avintion apeTIng
up the new world of gpeed and distance.
And here, too, iz the photo-electrie ecell,
the marvelous cagle ove that will muke
men of the future supermen. These and
hundreds of others are all yours in the
THREE EXCITING VOL=-
UMES of Wonders
of f"‘!l'irrll.'l.'1
Simplified.

Formerly
£5.00
Now ONLY |
£1.98 4

33 POWER

7'£[£"J' COPE

- LENS KIT

3 GREAT VOLUMES BOUND TOGETHER
COMTAIN 1,000 PICTURES AND 15 BOODKS

This feseinating work contains three
thrilling volumes bound together. It is
packed with a thousand pletures which
simplify I8 contents. Think of it-—dozens
and dozens, hundreds nnd hundreds of
seientifie pictures. Pletures of all kinda
on Mechanies, Astronomy, Physies, Biol-
opy, ete.—dynamic dingrams. panoramic
illustrations, and action-photographs up
to 100 gguare inches in gize! These hun-
dreds and hundreds of dazzling illustra-
tions cram three gorgeous volumes—nand
ench of the three volumes is almoat o
foot high, and when cpened, over a foot
Wit E!

YOUR FRIENDS WILL ADMIRE YOU

Through the :l-'imp]il’.".it}' of the text, the
tremendous record of Science is brought
lnvishly before you., The mightiest mar-
vels of mankind thrill you as you read
their atories, Invention, Geography, fo-
ology, Engineering, ete.—they are so sim-
ple and essy to understand, No wonder
cvery person who has read and mastered
this execiting wonderbook becomes @
‘walking encyelopedin' and is looked up
to by his friends as a “'selentific wizard.”

BIG FREE DFFER—SEND NO MONEY

These three great, profusely-illustrated

volumes of “Wonders of Seienee, Simpli-
fied (bound together) formerly sold for
253.00, But it is offered to you mow for
anly 2198 plus postage. Act ut once anid
we will include FREE with vour order
ng distance telescope
i Kit dess il wbove, You toke no
risk becnuse you mustbe 100755 delight-
ed oFf vou may return r full refund
within five days. ACT NOW —as this
pifer is limited to the supply of 33

power telescope lens kits available.

Thia oifer may never be yours _Rgain.

S0 RUSH COUPON AT ONCE.

METRO PUBLICATIONS, Dept, 136
50 West 17th 5t., Mew York

& T
Vi ol relund. Canagdian proers
'5:; 'E'DI in ﬂd'\'ll'lfl'

NAME
ADDRESS

[ Check here i you are enclo SL.08, thus
paviig malling cosis (same Fuaraates),
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dards

Wik
Tomorro
Living Stan

Mr. and Mrs. Average Americapn are gaing fo
enjoy home conveniences far obove pre-war

stondards when Viclory is won. Amazingly
efficient dish-woshing machines . . . electric-
eye operafion of houschold tasks , . | finer,

mare functional furniture, efc. The househald
applionce field is going to enter o period of
vigorous advancement. And ... you ingenious
Inventors, you men with ideos that will give
pleasure, sove labor or sove money . . . are
going to cash in! The mon who TODAY gets |
his potent application prepored and prose-
‘cuted . . . who tokes advontage of today’s
unique opportunity . . . will be in position to
win riches in the peace ta comel

NEARLY A HALF-CENTURY of

Patent Experience--At your Service!

Remember , . . . 8 strong patent may en-
hance the commercinl value of your inven-
tion. This old, established firm of [‘llmj.ll tant

patent attorneye will help
vou get # strong patent at
very moderate cost ] WRITE
Us TobAY !

READ Hﬂw

L h-.l. L

vans & Co.

REGISTERED PATENT ATTORNEYS
MAIN OFFICE: 730-E MERLIN BUILDING
WASHINGTON, D. C.

Pittsburgh Office:r 521-N Emplire Bullding
Los Angeles Office: 738-N Security Bullding.
Sendd me free coples of your books “Patent Protection'® and

“When and How o Sell an Inventlon''—alse important “Evi-
denee of Iavention' [orm.

BB . .i e iarnbsdississsasanainnanreadBdd s dpbdnsnn
BT R P P g R e

City and  Biatc.

T i1 I R I It
24A
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up to 300 feet in length, on a drum pow-
ered by water pressure. Speed of travel
can be adjusted from 35 to 65 feet per hour,
and the nozzle revolves slowly and inde-
pendently of the forward motion of the
sprinkler, Nozzles of various sizes are ca-
pable of covering a path 82 to 144 feet wide,
depending upon the water pressure. When
the sprinkler reaches the end of its cable,
an automatic shut-off stops the flow of wa-
ter and the turning of the drum. Small and
light, the unit is easy to handle and move
about. It is a time and labor saver for wa-
tering athletic fields, airfields, golf courses

d lar elawns
i los of 723 I Horma,

H i!.;ps qﬁﬁlcmcklv

With Tj.; G'PLEEE Couplmg

Handy where garden hose connections
must be opened and closed frequently, a
two-piece coupling permits connections to
be made and broken in a jiffy without tedi-
ous screwing and unscrewing. The inex-
pensive fittings consist of a flanged collar
threaded for the standard hose coupling,
and a grooved collar which screws onto the
faucet. A leakproof seal between these two

(More Popular Inventions on page 28A)
POPULAR MECHANICS



Lo RADIO

COMMUNICATIONS—ELECTRONICS
Faster...Easier...With the Aid of

MOTION PICTURES

In Your Own Home

DE FOREST'S
TRAIMIMG HELPS YOU
TO GET AHEAD
IN MI'LIT#RT SERVICE

'f‘lr'-ll

NOwW BEry F 4

of them enjoylng ki 14
vintages hr-rl usE n-t I:'h.ﬂr
previous trnining.

An lmpﬂﬂnn! Feature
A demond exists for Radio
Crperators in both militery and

rivilinn life. DeForest®s Tro
ing will prepare you for vari-
ous Radio Operator’s License
examinations,

START A SERVICE AND
REPAIR BUSIMESS OF
2 YOUR OWHN

Trained men are needed to
kwap the milliona of Hadin setas
Im operation during the war
years and afterwards.
@ &

DE FOREST'S TRAINING OF-
FERS YOU A VALUABLE FREE
EFFECTIVE EMPLOYMENT
SERVICE which hae already
sharled hundreds of studesits
and graduntes in the Radio
and Electronies industry.

DeForest’s Training offers you this
unusual advantage to help you
prepare quickly for today's many
opportunities.

is worth ten L!m11.~smci words"
and prob-

“One picture
states the old Chinese proverhb

ably few sayings are closer to the tyuth.
That is why DeForest's Training furnishes yvou with

E mm. motion picture projector topether with o
- of reels of film which are loaned to you for

¥ purposes.

While war industries and the armed forces are now
-"ill:- MOVies Mol ever 1 Lrpin men ‘|:!il'!l:|\"
and better, DeForest’s Training has long been pre-

raring men for Radio and Electronics with the aid

of motion pictures.

It's go much easier . more interesting, too, when
vou ean “learn by seeing”, you owe it to yourself to
ot complete details about Delforest’s Training valu-
able "film-way™ nid to learning Hadio and Electronics.
Simply send the coupon below, There's no ehligation.

SUCCESSFULTHREE-WAY METHOD
Assures Better Training

You receive a time-tested proved
combination of

1. Modern, loose-leaf lesson material.
2 Yisual training by meons of motion pictures in
* your own home.
3, The privilege of additional practicol troining on
various types of commercial equipment in our
Chicago Laboratory.

WOMEM: Real opportunities alse exist for you in
Radic and Eleetronies, Write for descriptive litera-
ture on our apecialized training for wornen.

SEND TODAY FOR Iih!ll.l.lli.BLE

NEW BOOKLET

“#Vietory For You'
in RADIO ... Communi-
cations...Electronics. This
handsemely

illustrated

Abeve: DR, LEE DE FOREST
—who supervised the prep-
aration DeFarest's Train-
ing=—is one of the woarld's
greatost mcientisks and invons
tors in Radia and Electronics.,

DeFOREST'S TRAINING, INC.

cEcupies and owng this mmlrrn

well equipped hu:ldln and
aFalory in Ohicago whers n’:ll
diental training in alic being
Hiven amblticus men and wamen.
DeForest's Training is aMiliated
with the DeVry Corporation, Ine-
ternationaliy [T [EFTTLE T
turers of  high grede Sound
Maotion Picture and Electronic
equipment. This aMiliation s
valuable from & proctical |mdiss
grinl mi&nk . helpa koo train-
ing uwp to industry’s necds and
changes.

DeFOREST’S TRAINING, INC.

2531 North Ashland Avenue, Dept. A, Chicago, lil.

You™

Please send ma free llustrated book entitled “Vietory for
in Radio. No obligation, of course,

up=to=the-minute new
book will bring you a timely

picture of these many oppor-
tunities and show you how to
make your start with the aid of
valuable “*Visual Training."'

LT A R T e e S Age. .. i

Address ; - 5 = " B .
-------------------------- Bate. oo senvdin

FPasle coupon on penny '|:|m.|.|‘||.r|:| of mail in envelope =
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Get In at the Start—and Grow

Plastics is a new industry which the nations war
needs is foreing to quick maturity. Already Plas-
ties are indispensable in practically every branch
of the Serviee—Alrcraft, Ordnance, Chemical,
Marine, Signal Corps, ete. Opportunities T Nenr]r
everything, from homea to clothing, from gadgets
to tools, will be affected by Plasties.

Spare Time Training Now Ready

The time to get started is now. You can prepare
at home, in vour spare time, to take your place
im an infant Industry that even now is leaping
into prominence. A new, practical training plan
iz mow ready to help you realize your ambitions
and build vour future security. Act now. Don't
delay. Mail thiz coupon today.
TAMERICAN SCHOOL, Dept P245,
Drexel Ave. at 508th SL, Chicage, 1L
Hend me FRES finformation covering speclal traloing in
subjecis checked below. No obligation on my part.
[0 Plastics O Aviation
0 Electrical Engineering [0 AvtomotiveEn
O Drafting and Design O Architecture &
for Men and Women O Shipbuilding
Diescl Engineering 0 Buziness Management
E Mechanical Enginecring [ Radio
O Accounting & Auditing O High School Course

neering
i lding

Name :

l.nmn.%%a%

—~ AWDEL
"1 WEI-UEHS GI.IIBI

Contains Important Facis
and Essential Information!

'-m,__,__E LECTRIC
o OXY-ACETYLENE
L THERMIT
Suanets,
£ TAL
SPOT
PIRE
PRESSURE VESSELS
i VARIOUS METALS
\\.FHRP.L ANE
\\ A RDENING=
CUTTIING

£ETE PROTECTION

Every Welder Should Own This ew, Tseful Book eontalning slear,
conclse, proctical informatlion, polnters and facts relating to modern
practice in all Branches. Easy to read and understand —over 400
pages Fully Ilustrated —exible cover—pocket size—a Ready Raof-
erence thot Answers Your Questions accurately —hMoney Back if
not O K. To get this assistance for yourself, order eopy today.

o —————— ———(— ——————— — —(—

THEO. AUDEL, Publishers, 49 W.23rd 5t.,New York

Flesso mail AUDELS WELDERS GQUIDE (Price $11, If satisfactory, | will remiy
31 oo its safe arrival, etherwise 1 will soturn the bock.

ﬂu:nu.__.._..._..____._...__._.__--....---.._----..----......-

RARTERAL & o ——— R —
IR oy o s e s o . s sy o e i i s i i o i o
Eanplored Bl o e e i i i i R ————— 0 Y

start a profitable spare time or

new books of merit appear. we will revise this list.

of blispeinta &nd leads o5 small farmi. ... . . $2.50
£

Cammissien L-u:h- 'EH“ T

PAY-RAISING — EXTRA MONEY
Use these books to prepare for
full time business of your own.
Fopular Mechanica specializes

How to Read Iiuuprlrlh Five Acres and Indes

Mow  gelf-help pundrnce
up o reading acousl Hnots, Tios. Splice
'hul.: ans . -§1.50 r-:-r 'E\'.':I'}'I?I:IE 'ﬂ'l‘ll‘.‘ aaes
Iin .ﬁ.rmv Bavy, Coast New
......... JE51.00 PFlantics
New books on mangs
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sinFts  with ]anl.u:r ris How o #ke money
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Gua
'I'Invd-urn- Htl'ﬂlﬂn Practice

Very lntest Information facture and use. . .. . . 5300
on all kinds of weld- Your Car
g e e vea s BSD Hundreds of simple
Qarden Book caF Fonsirs, short-cuts,
Build own  trellises. Fix It ynuntlr and

lawn  furniture, fire-
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grgy s il il Fi By . 1.8%

Build own saw, dfill, m' L]
inthe, sander, et .'bdl‘rﬂ hd:u l-rmcmq =0
TrOfm SCrops—aave FH= 1001 Ways to Wae Concrete

e R P T 51.28% Do work for yourself,

Shop Motes Library others, save, make
Fauir big volumes Ene Ty coee . 3108

eliling: new 1043 edi= 0l Burner Handbook
thon (324 pages—2A in Mt bonk tnkes guiss

RAVE THOCY .,

» oo H1,28
Elementary Echﬂnl I-ub-
utl

cabarl; over 1000 are work out of :u'nrlrln: ;:I.‘Eﬁ
ticles on  mosey-maks Stoel Sguare Pocket Book
g & Imnur-:lu'\'m: Best methods of using $1.00
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How to Train 'shgp Walding, Electric.,.,..5%1.25
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Grinding Practics
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60 TO THE TOP IN YOUR JoB

Complete  Technical, Enginecring
anid Mechanieal Data for Every Kind
of Lathe Set-up amd Operation.

WAGES FROZEN?

Increase production . . . your indi.
vidizal vate of earming . . . work
faster . . . have fewer rejections by
understanding precision monafactar.
ing practices.

ENGINE LATHE OPERATIONS

Far the man who wanls to get ahead. lmprove vour worth to
your company, to the Defense Frogram by completely mastering
every sel=up, every operation and procedure for faster and maore
precise production with all kinds of lathes and all lathe attach-
ments. Be able to supervise set-ups and operations . . . instruet
p[ﬂmm{: the correct use of the lathe and attachments for all kinds
of wor

DETAILED INSTRUCTION WITH ILLUSTRATIONS AND
CHARTS MAKE IT EASY FOR ALL TO UNDERSTAND
AND MASTER THESE OPERATIONS:

How to Locate Centers with the How to Drill Center Haoles with
Hermaphrodite Caliper Waork Supported on the Dead

How to Locate Centers with the Centor
Center, Square How to Mount and Hemove Foce-
How to Locate Centers with Ti- plates .
viders and Surface Plate Gage H-:Er ttu Mount Work between
enters
H{'f:uh hﬁhancd“;::fﬂh GS::: I-Il?- l:;l Mount and Remove Lalthe
Jemters

How to Locate Centers with a
Eell Center Punch

How to Teat Accurscy of Conter
Funch Marks

How to Drill Cénter Holes with
the Drill Presa

How to Grind and Set a Rough
Tirni Tool

How to Drill Center Holes with How to Roogh Turn Stock be-
Work in & Chuck twoen Centers

COMPLETE . . . ONLY $1,98 — NOTHING MORE TO PAY

If you want to improve your knowledge of shop practices . . .
)l re for foremenship of Euu:— department . . get & bettor job
and higher pay . . . the $1.08 you mvest in this book will poy you
big dividends, Order your copy today . . . return it in & dayz for
complete refund if you don't admit it to be worth twice whal you
pay for it.

USE THIE COURDN FOR

EMGIME LATHE" MaNUAL

WILCOX & FOLLETT CO.
r 1255 S0, Wabaik Ave., Dept. PM-2
| Chicogs, Ilinoin

P‘I;np_' wend =e povipaid your new boel, “Enging Latha I
F Operafions” and a FREE Protroctor Seale ond Ruls. En. |

[ closed i check or money order for $1.98 bo cover eemplete
paymast, | can refurn the book is & doyt If | am nod com.
| letely satished,

| MAmE ..
| apoess ... ..
|
ciTy " ’ ETATE .
I [ Copeb hmvm IF you wich Bodk fo Be senl ©.0.0,

A Poalage and ©.0.0. charges exira.)

T — — — e — — — — — ——
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LEARN MORE-
PRODUCE MORE-

METHODS OF MEASUREMENTS
- P FOR DEFENSE WORKERS |

BOTH FREE

I YOU ACT HOWI1

Thiz Procitica-mads Pro-
Aricter and & Wachiskis

Ecale—bolh, with Eng-

Machinizts—Engineers
Mechanics—Dirafismen
Inspectors—Faremen

Sheet Metal Workers

Tool and Die Makers
Army and MNavy Technicians
CHECK TOLERAMCES — IMSPEC-
TIOM MEASUREMENTS — CUT
DOWM REJECTIONS . . . *

Walame Prodoglion
Dwpands Uesn Cre-
ril Memursments

METHODS OF MEASUREMENT

The First Time a Book of This Kind Has Ever Been Publiched
The complicater problems of measurement and caleulation con-
fronting all skilled and semi-skilled workers, members of the Army
and MNavy technical stall, now simplified with this new comiplele
manual of Mechanical, Physical and Geometric measurements.

Equips you for Supervision . |

technical positions . .

Inspection . . better paving

4 better rating . . . higher pay

CONTAINS THE BASIC DATA OF MANY BOOKS
Price Complete, Only $1.98

This book shows you how to make quick accurate measurements.
mathematically and with measuring instrements and gages.

How to Make Lineal Measurements

How to Use Inside and Outside
Calipers

FProper Reading of Hermaphredite
Calipers

Correct Use of Vernier Calipors

Figuring Geometrical Measure-
ments

How to Wsze the Commen Pro-
tractor

How to Read Common Vernier
and Bevel Protractors

How to Make Calculations from
Measurements

How to Use Pitch and Thread
Gam.-s

The Use of Sheet Metnl Gages

Correct Use of Wire Gapes

Right Way to Use Drill Gages

The Use of Thickness Ga

How to Determine Weights
Volames

Heow to Measure Density of Sollds

IIrnp'd‘to Calevlate Density of Lig-
viils

Hew to Figure Specific Gravity of
Balids

How to Figure Specific Gravity
of Liquids

How to Determine Elnsticity

How to Measure Tension

Figuring Stress and Steain

Measuring Tensile Strength

amd

THIS FIRST EDITION IS LIMITED — $0 HURRY! !

Order your copy today, 1f vou are not satisfied, réturn in 5 davs
for complete refund. Use handy coupon.

| Chicage, Mingi

i and Mstrlc readings | Mocictemest™ snd & FREE ProfracterScole and Rule, En
will ba sant free wiik
mithar book.

1 plefely sotished,
| mane
ADDRESS |

USE THIS COUPOMN FOR “METHODS OF MEASUREMEMT

I WILCOX & FOLLETT CO.
| 1255 5o, Wabath Ave. Dept. PEL2

Plegie iend me postpoid your new bool, “kethods of

cloted s ehack or maney crder lor $1.98 to cover complebe
paymest. | can return the bok in 5 days i | om et com-




HOW TO PROTECT. FINANCE
And SELL YOUR INVENTION

Our FREE RBOOK and other .terature available to our
cllents—gives vou complete detaila on how (o “ready™
your invention for monev-making. Tt tells you how oth-
org did it—who they went to for filnnnees—how they ar=
ranged parinerships=—how they made conthcts with man-
ufncturerss=how they dictated rovalty arrangements—
how much monevy they made—how wou cam find n
- market, Our new FREE ROOK discloses sources of quick
revenue if your invention iz patentable and saleable with
profit possibilities,

THE FIRST STEP

The first step in getting your invention ready 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 vou later in establishing the date of
your invention should need for such evidence arise. We
will he glad to send vou our “Invention Record' and
have it witnessed in this offiee when you return it with
distlosure of yvour device, This service coste you nothing
—and it immedintely puts you on record pa the origina-
tor of your deviece.

Proteet Your Invention NOW!

We hive many letters In oor fles from manafoclurers
raqueating inventions, Today's demand for few devices
is tremendons—added to by emergency neads, Proteet
your iavention now with a 1. 5. Pntent. By moting
|'|""|I'l1“|}' you may provent afother inventor getilng In
ahead af vou mt the Patent Ofice here in Washington.
Tha ﬂ"_'-‘:t atep I=2 to make a sketeh and idegeriplion of vour
invention on our “Invention Record,” have |t withesaed
and mail it to us. We will then moko n Senreh of the
U. 5. Patent (Mfice files to nseertain whether we con got
putent protection for you., Thia is & alegy you
should make NOW-—hefore another ateps
in aheoad of you and walks away with a patent.

135-B Albee Bullding
Washingion, D. C.

. #end me your NEW FREE Book “How To Protoct, Finance and .
Aol Your Invention'* and speeially prepared  fnvention Recand
B o oatonee. T undoerstimed Ehat this reqsest does nog obligate me, .
B OEAME i asr s ae s vasansasaannnnsnan [
= ADDREBR 2 co s mans o e+ b e eias £ e a8 66 e .
RN IR . v | - S |
. Write ar Print Naoe Clearly .
EEEIEEEEEEEEEEEEEEEEEEERE

- POPULAR _INVENTIONS

e i ..}H' aur'}fome et
(Centinved from page 24A)

is formed by clipping the flanged hose-
collar into the groove of the faucet collar.
The coupling can be disconnected easily
by sliding out the lower piece. If the hose
is used with several different faucets, each
one may be fitted with the coupling device.

“Jell” Meter Aid for Jelly Making
Takes Out the Guesswork

You can guit guessing when making jelly
if you possess a “jell” meter that tests the
fruit juice and tells how much sugar should
be added, and also whether pectin is need-
ed. The instrument is a glass tube with a
pin-size hole running through its lower
half. In making a test, the larger half of the
tube is filled with juice while the opening
at the lower end iz closed with the finger.
When the tube is full, the lower end is un-
stopped permitting the juice to fow out for
one minute. The top section of the tube
has gaugelike markings with figures, Ya, 34,
1, 1%, and the figure indicated by the final
level of the juice determines how many
cups of sugar should be added. If all the
juice flows out of the tube within the min-
ute, that is a warning to add pectin to the
watery batch. An instruction book ex-
plains how to test for jellies, jams and mar-
malade,

WHERE-TO-BUY-IT INDEX OF POPULAR INVENTIONS

Disappearing towel rack........ccoocveecen 22 A
The Boston Store, State and Madison, Chicago

Tray ejects ice cubes......cicincsssemssncssees 22A

Traveling automatic sprinkler............cocmseninessmnne 22 A
Buckner Mig, Co., Tid8 Calumet Ave., Chicago

Hose coupling makes quick connection ............... 24A
Kuplex, Inc., 47231 8, Hoover St., Los Angeles, Calif,

“lell” meter helps jelly moking.......ccccoveminiernces
| The Jalmeter Co., Bridgeton, ¥, J,

Aevdl o a sl AN e
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FREE 7-DAY OFFER!

AUTO MECHANICS..

FLEET OWNERS...SERVICE STATIONS...REPAIR SHOPS

L

Save Repair Time-Handle
More Jobs—Make More Money!

MoToR's Famous FACTORY SHOP MANUAL Gives
You ALL Service, Repair, Tune-Up, Adjustment,
Replacement Facts on Every Car Built Since 1935!

ERE'S every repair fact you need to That's why you need this famouos
know about ANY make car that comes FACTORY SHOP MANUAL now,
into your shop—new 1942 or B-vear-old and that's why we want you to ex=
jgﬁuprﬁo lthL'I}trrl_J-" 200,000 réuick-i_mlt_l: xfsd amine it first, at our risk!
ow-to-do-it" service and repair facts; 5
tune-up and adjustment data; tables of L'IHE lsu Fﬂﬂtﬂr}" Haﬂ“a‘s
measurements, clearances, specifications, - 1
Clear, step-by-step language. Nearly n UHIE.
1,000 drawings, disgrams, cut-away pics MoToR's Factory Shop Manusl
tures thut make every instruetion easy gives you all the “dope” from 150
as A-B-C. 600 pages, size 814x11 inches. manufpeturers® officisl manuals—all
Cars today need gquicker service. No 5 gne handy book! Just look up the
more new models—repair jobs will be job, the model, the make, and go to
tovgher, War plants making mechanfes [ oo Spocial' binding Ilceeps book

Clear, Pictured, Step-by-Step
Instructions Govering Every Job
on Every Car Built Since 19351

Hearly 200.000 service and repair
facts on all makes, 600 pages, with
over B pages of text, charts, 1llus-
tratlons covering all models of car-
buratars,

Over 450 charts, tables covering
important specifications, clearances,
measurements, ATCAT in hn.nf_};r
form. including: TUNE-UP CHART;
ghl-"ﬁﬂ.‘ MEASUREMENTS: COM-

searce—more work and more money for - W e
YOU, if you can hendls it. open at any page, for “work-while-

you=read."”

This same Factory Shop Manual
is the one used by U. 5. Army, trade
Same FREE 7-Day Offer and technical schools the country

= r over, suto servicemen everywhere,
Applies on MoToR’s New Makes & good mechanie an expert
TRUCK REPAIR MANUAL! § Zsaves experts vulunble time,
e ubsle, money L =Lo som
For all mechanics regardless of 6= how thiz book ean help you pet at
perience; for LTUCk 8 *E'.E,";'”,:'}' "o each job easier, do it befter, finish
; 1 it up feater—send coupon below for
a FREE examination copy of
MaoToR's Fastory 5|'|-:s|!| h‘lnnuﬂ.L
You don't have to pay a nickel if
you're not satisfied with it

mmmwmmnmm Leading
tomotive Business Magazi

SEND NO FREE 7-DAY TRIAL

B ,_,".:: ' Fuel :-'.3-.1:rm:1. Linver=

i sll,uh'!'luiiun sysiems, Tenition MONEY MoToR Book Dept., Desk 12, 572 Madison Ave., New York, N. V.

Systems, Stariers, G e I

ches, Transmissions, Axles, Jorque Mail Coupon P-'-lsth-o m;_kt once: (check box opposite book you waat). I

Diviaer? Trapiles chest meake, N o onesets | [ MEZSR2 FADTORF [ MeToms TROCK B

S fiTea on samp FPREE 7-Day ex- [ PO2 00 FOURSOS & 1 will remit $1 in 7 days, scribed at left), If O.K., I

Factory Shop Manuasl, for ftael and §1 monthly for 4 months, will remit £2 in 7 days, and
paya for ltaelf the lus ﬁcdctwm?"chamu with 82 monthly for 3 months, I

TIONE: FRONT END MEASURE-
MENTSE, eto,, ole.

Detailed, pictured instrgctions on
ENGINES: ELECTRIC SYSTEMS:
FUEL SYSTEMS: COOLING
BYBETEMS: LUBRICATING
BYBTEMS: TRANEMISEIONS:
WHEELS: FRONT ENDS: KNEE
ACTION; BHOCK ABEORBERS:
EPRING, BOIMES; FREE WHEEL;

UNIVEESALS; REAR ENDS,

ate., ete.

Ofered on

aminatlon. &s 3 B
Check box in coupon 8t Iight.

first few days inal payment (85,35 in all). lus 35¢ dellvery charge with
you use it! And Otherwise I will return boek inal peyment (58.35 in all).
if not satisfied in 7 days, (Foreign, §§, cash Otherwise I will return book
ikt Talc v ibhe with order.) Lri&:lnll'ls. {Foreign, $10, eash
out cost or obli- Mams i A
Eﬁ.tiﬂn. Send .................................. Frmadand 1 4 -
eoupon TODAY! IEAERRR L v s o B o o B R R WL S e e
MoToR Book City Stabs l
Dgﬂ}'dﬂ”ﬁ 1s, e ,,I: ............................................. I
Si2Madison Ave. EEDICN I L i mamcn s moia om0, 8.0 3 b s B mmms wam s 3w e
R-:‘-‘E 25c! Check here If enclosing payment., We will
New York, N, Y. O then pay delivery charge. Same return E:rh'ifa:c. L
—x §F 8§ B N _§B R N B N |

r--—-
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Know El ectricity as Experts
Know It—and Get an Expert’s Pay!

What about your future? Who i safe today? Burely not the man
who la sontented to stand stilll Hmw your nh tam hly—pre-
g:re voursell for jobs abead. To do just th of men

The Croft Library of
" Practical Electricity

Tha Croli Lilrary ks a conpleie elecirion] sdusster.  1E li [oemded on precticer—an
S} youre of @ glenvE &5 parienie—ol work a8 1t @ priuslly done. T b mmned from
POERT G cover with Bhe kbwd ol hordsbeaded facts vop want Written so thek tha
begineer oo msdly understand jL yes 0o s, so Uorourh, that it B tbe d-lll t"'d'l
of BU0E haghly mlesLri workets aml enplissre Cralt tella you the 1

ot mied G Kaew pbout noor, genersbone, sroakafes, Sohisite o, trnslorinEri.
mirooits, oW il alimritivisgn  mysteme—eleotrionl machingry ol by pn—
wiring for light nnd power—wiring of hnmbed buldinge—sndererilees aod munic
raquirssents—illumination in s every pl 0L In-nrﬂ"d mathods ol lia
-u;—lmul.-l and bunp sBecin, éle=—bow to do o conplits job, froms plannisg bl W
i

No money down — ealr payments

Fill in and msil ke coupas attacked and we etk pel of seven vol-

m.-lur tmn -rlni'u RN n Gn spEro vl Wih“ﬂh:ﬁﬂé e aaam B oh e

ﬂnn. 18 you dechles io keep tha books, send $5.00 iz en _-I.Lblrl.tﬂ
ol $3.000 6 mondh. Beod the ecupon NOW asd see tha badis for Fpour

T ——————————————— T Y
: EXAMINATION EGUPGN :
! McGRAW-HILL EOOK CO., 330 W. 42nd St, Mew York |
1 Bea s foc Gat days” wxainination an wpoy i
b T e oY SIE A0 T paids I e H
: pesipsbl. (19 Insure prompt shipment write plainky and M0 in sl lines.) :
Rl ssanannnnnres SEEEdEERRE Ry asEam s asme s e
¥ Home Address.. 1
T T A O 1
: Tosition. ..o s

DRLFTSMEN
NEEDED

Industry is elamoring Tor
maore draftsmen for the
: job can't stert until plans are
- drawn, Bulldings, airplanes, machines,

guns, tanks, bridges, =l start on the drafl-
ing board, so it's Ao wonder that every good drafteman
has o fine job. Yes, more droftamen are needod NOW. The
pay ig good and the opportunities for advancement great.

Learn at Home in Spare Time

Degin now to turn spare hours into money. Be a denftaman,
the connecting link hetwoen a mechnnic and an engineer,
Enjoy the wonderfil apportunitiss for promotion that exist
now. No experience or artistle talent s neaded. Yoo don't
have to leave your préesent jobwhile learning, Use spare time.

-

American School, Diepl. DD24S, Drexel Ave. ai $8th 31, Chicagn, IIL

Gentlemen: Send me TREE Information eovering Epecial traln-
img ko subjects checked helow, Mo obligation en my part

O Drafting and Deslgn O Electrical Engineering
for Men and Women O Diesel Engincering
O Accounting and Auditing [ High School Course
O Architecture and Bullding [ Plastics
O Automotive Engineering [ Mochanical Englneering
Business Management a
Aviation O Shipbullding

0
=

Name.
Address

30A

Do You Make
Mistakes in English?

E'l."r_n.'f time yoii &peall oF wrile you show |ust whot yoo are.  BMis-
takes in English reveal you as @ person who lacks gducation aod
refinement . Lack w@f Ianguage power prevents pos
from pnut'nl;l".h your thoughis ko the strongest poss)-
ie way, No matier whnt you do, real eoouvmasd of
h:..rln.h “will Belp wou o vour gual.  Stop  making
mininkes in spell mfn punCiOation, promoscintion,  In-
CHEHEE FOur Voealn

WONDERFUL INVENTION

Omly 15 minutes & doy with Sherwin Cody's new ine
ventign—and you can actually SEE your English ime
praye, I Lesches by IIJ]’IIT—m‘ultH It emsdier io do the
FIGHT way, Wonderful sebf correcting lessons dnelods
spelling, punctuation, Frammad and expression,

BOOK ON ENGLISH ik, of luage
POWEE My ensl

mung youi Thavsaiula of dollafFs every yeaf, =ee u.-JLul.

Adr. Cm:t{ or youp it cosis nolhing 1o find owt. Mail a =il

ward CLLET l.'hiu e minute for feoe book, *'Tlow You Can haster

Good En le|| fn 15 inutes o tay't. It will prove a pevelstion 0
PHL  WHITE NOW, Address:
Sherwin cu;r School of English, 52 Searle Bldg., Rochester, N. Y.

 TRAIN

Your voICE,

Results GUARANTEED

Wa bulld, irenpihen ba voial afgase—at with sheglng leasars—bus
by sound,; sckentifeslly corvect silens end vooel sxercisss nnd sbuolutely
| e guaraniss gompletn misdection with resulla, Write lor Veles Book,

|r- FREE, fesi io no ons onder 17 yesrs obd unléss sigmed by parent.
PERFECT VOICE INSTITUTE, Studio 1352, &4 E Laks 51, Chicagn, IIL

CIVILIAN JOBS now open for
AIRCRAFT INSTRUMENT MEN___

Asmy sad aavy airerali maimenanc depots Desder Civil Serviad, Abi
Triawgort n:-m--l sirlisri, alecrait planb, mmm i i lacrarern
oall are gulling fos it f3 ol civilise wad
Migh-salaried joba and big sppoiveshion for sircrafi s reisen ma,

Wi ge |hmmmum:bmhrﬂwurlulhmdml...
everhaul, l!ﬂ'\rhl' inuxilation of the
mani i.lnrn.il. roane can b oo
plemed in IS winks oo b Irl.m.lmM;- pr.r-d- [T

Amesican Shool of Alsrafe Tastrumanny, Tope. M2, 3003 San Fernands Rd, Ghmdake, Calil,
T — R ———

g STUDY AT HOME
FIRST

mulytruhdmmw!nm-
LEARN MEAT CUTTING [rivn®

er positions and bi
cess in business agul-mbuﬂ
Hin. Groster

gﬁn n‘m.- nﬁmrtun %.
Pﬂ!ﬂiﬂ: Ilnﬂ Money

¥
Mo ¥ "Bt for It MOWE
HATIOMAL SEHGGL OF MEAT CUTTING, Inc,. Dept. U-30, Toledo, Ohla

war sguabs book free

Why meat worry? o ROuabE. '\m{hlﬂw casier 0 TAlSC,

nothing l.nu.'l:'u.'r i eal, says Uncle Saemn. to eal or sell

in 2% days. al muabs sell ot FII:H.IL'I'I: TOPS, Iu.'rE
I:'ﬂl.'ll.. Hend :--¢ stamp to pay posia on Teiw Befj 1943
REE BOOK. war food starler, law pr !I:M: li'rlﬂ'ullﬂl.
gucersA mcllxls of money- mahnr Imn:dm IVETY

RICE FARM, G40 H l.ll:l!l .l‘!l.

IFI Send YO
THIS FINE SUIT—

\'ﬁll‘nu \I'nr It and Show It to Friends?
reondnre T#‘ wm o wer i fins mde-bo - M,
mll- !rm\'.l II‘:EHI::IM- ATIMLG El.llr—ndwruw mLimm L}
dﬂhlnr—lmdhl.t!uldun.&'wmm-unhiﬂ -d-a- My
ntﬂmo!rwm“llllrhbﬂﬂ all persational val
¥ lr--r.r

Wﬂ!a '.E..u"% E‘:’ﬁuﬁanﬁ."?,'aié. e e "?n"ﬁm
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Get into

BIG OPPORTUNITY
FOR NATIONAL GRADUATES

Shortages in trained, skilled men run
into the hundreds of thousands. One of the
higgest fields la Radle, with ita many fascinating
hranches. War-time demands for Hadio men are
tremendous and will eontinue unabated after the
wit. That's important to you. You woant troining
in o ficld that will continue to ndvance. Natlonal
Behools affers you a time-tested method of Home
Teonining which has helped thousands of men to
more pay, and unlimited opportunity in the grow-
ing RADIO Industry. You cnn actunlly start earn-
ing in Spare Time, even while you are training for
o ood nrrmnn(\-rﬂ_ job o a RADIO Technicion. You
need training. National can definitely help youw
Simply gend the Coupon and we will mall you @
FREE Bpecimen Lesson and Big Opportunity Book
RO you ¢l judge for vourself just how vou can be
helped io bigger pay and a Life Career of Success.

MEN SUBJECT TO MILITARY

SERVICE MI}EI} B'l’ IHIHIHE Regardiass
?Tj' = of your
age,

¥ou can
enroll.

DUPLICATE THE SUCCESS

OF THESE GRADUATES
WITH U. 5. GOVT.

I bmve beon pceopied by the
.. 5 Feders]l Communicas ithaiss
Commission aL a stariing =ala
of B1H00,00 per year, thonks lu-
Bailonal Trepinling.""

TSE D i i
1
$3000.00 PER YEAR il

T pm_ morried now, Just going
fiig. My pay this yoar js cver
e E3000,000 meark.
LED BROMBEREKR
Lemant, I

WITH BIG CONCERN

Prasidern

a Radio Fxpert.”
L A ROSEMERANT

ADI OMW

SHOP METHOD HOME TRAINING
fully qualifies you for bigger pay jobs

More than 50,000,000 radics in use. They noed
servicing. Over S00 Broadeasting Studics em-
ploy trained rodio technicians. The movie indus=
iry and thousands of theatres employ Soond Ex-
perts. Faotories are adopting sudible address
syatoma. The Alr Lines and CGovernment nasd
Trained Men, Here is yvour opportunity to geb
ihtuka permanent, profitable field of enjoyable
whr

Step vup in life!
Be independent!

Insure your success!

Eeep vour present job while
learning. MNational brings to
you the same proven instrucs
tion methods as wsed at the
School. Mo dull text books.

YOU GET HOME TRAINING
FROM A REAL, ESTABLISHED
TECHNICAL TRADE SCHOOL

For 38 years National Schools has
trained ambitioos med for Top  Pay  irades.
Squarcly behind yoon are the modern, completely-
equipped Training Shops of National where we pras-
test and prove ecvery instruction sent to you. Every
phase of your tralning is personally supervised by an
eutablizhed Faculty of practical, experienced instruoc-
tors nnd engineers. They have developed progressive
methods of troining you in your home comparable to
netual shop practice, Unigue training facilities give
youl Home Tralning based on Resident School Shop
principles—methods not avallable from any other
souree, o our knowledge, You'll ke smazed when
you mecsive our Complimentonry Losson nnd  full
details. Send the coupon at once.

NATIONAL S(HOOI.S

Los Angeles, California

lmhhld 1703

::lgr:'r‘u.f::ch:: Fith Tntsnailnal 1 (Wil i 1 I
Talsiaond il AL . HaHonal Schoals, Dapt. 2-M. IMREl in envelops of

Eom:ﬂinu'a $’EFQ;@L“:’E1A?‘E;;?1-“" | 4000 50. Figueroo, I.up:.l.rlgill'l. Calif. ot o

DOUGLAS NTELSEN H

e il Mail me FREE, without obligation, ene Lesson and Opportunity Book,

THOUSANDS OF GRADUATES ATTRIBUTE | b I with full details abeut Radis Troining. :

THEIR SUCCESS TO NATIONAL TRAINING I

AGE i

ADDRESS, I

I—ﬁ“_*_—--—---_'-—siﬂ\.Ti ————— —_-'-|

FEBRUARY, 1043 31A



Know Your Arc \'leldlnq

.E:mg yoursell up-to.date an Are

Weldin thod d lech- [
nqqq': an .mq::.p?n:htp\:::;f; tLIL:::’u.en:u ﬂumpl#n
tional 1942 manual, Hundreds of pages | Manual and

of illustrations and diograms “‘show

how™ . . 4+ o d the text ; /
?:E:Is i:lu in c'te::’, dtnEl.m:: $ uu Text. 5]5 Fﬂq!ﬁ E . = Aok mhsat FEEEHM.I'J‘M!-lr =
tyl F k in . 4
sivie. ¥or expers”nd begia $P00 512 fiustrations e oy

hundud limes its cost to you. Fesfeaid

7odsy! HOBART Bros, Box n-23 Troy. Obio
5 Days FREE Inspection

4

Ready-Reference

"-fzsrmmu'

Send for Your Copy
TﬂJay ! Oneo yvou lock

it over you'll wanl it always

at your Hngertips. Remem-

ber. it can maoke the best
operalor even betler.

g of 1he fines? in Aoericd

® Wosr Vafvable Book on
Welding ever pubiished

HELP YOURSELF 6ET
THE JoB You h;ﬂlf

PASS HIGH
ON THE

Everyone entering the Service must take a Ceneral Classi-
fication “Intelligence™ Test. A high mark on this test
helps you toward the JOB YOU WANT and OFFIGER
TRAINING.

“PRACTICE FOR THE ARMY TESTS'*

is a book eontaining complete and simplified matecial along the
limes of the guestions given on the fest , . . tells bow 1o answer
them guichly, oasily—costs anly §1.50. Get a thorough proparas
tion RIGHT AWAY if '..-nu re abaut fo enter the Service.

Free Trial Cuupnn

ARCO PUBLISHING CO.

480 Lexington Ave

Bept, 1202, Muow York, M. Y.

Please rush copy af {iFractice far the Army

Testa' to me. IF | am not satisfied after §

days, | will return book for & full refund.
I will pay postman 51,50 plus postage,
&R arFival.

D 1 encless $1.50 (Postage is froe)

STATE:sssnsass

OMMYisasanssaanaasa

ATENTS

AND TRADE MARKS
C.A.SNOWECO.

Registered Partent Aftorwevas Sionce M7
Write fer Free Boeh and “Certification of Imvention™ form

427 SNOW BUILDING, WASHINGTON, D.C.

PATENT YOUR IDEAS

SEND FOR FREE BOO K ==e- 12117}

B
Dept, #3-A, New York— Baru] Bide., Dept 23- l Washisgian, (L €.

AT HOME?

IJ" Lrﬂ o enlor phatog and miniatures

Mo previous exnpe e l“l'lr'l."d*" [ |

. Gend for Cres boaklst, * Mk
8k Home' and regelremen i,
HATIONAL ART SCHOOL

1318 Michigan Ave. Dept. 1332 Chicage

JIUJITSU 3 LIESS[]NS]o*E

Woolwerih Bldg,,

] 4"1||r hoy. Amazing low
.|Il|. ; '|l||.|:.' for 3 uris full details
MODERN SCHOOL OF JiU JlTSU. Bnu F-88, Forest Hl“'!- N "f

Becnmea Ductor of PSYCHOLOGY

‘.1|-|I the |, oe of Pa.l). Teach the averet of contentment, b ppiness
H x truth.  Chortered

n g 'I' Y COLLEGE OF
B E. Jacksen Blvd hieago.

AB puoroﬁnuruw

" L. earn by dolng."" !‘ur pleasure or
e, Friusuml  warlinag  agge ithes.  THis wlull Bsrinn
Picture, or l'.'-nl-ur ;lh-:ltn:.:mrln' Ard  year rlu'

INETITUTE OF FHO GRAPHY
10 Wesk 33 ‘f iDent. 48 New Yark City

learn CARTOOH)' G

FRLI THIAL LESSON] Cash in an ensd of humaor—

HOME—BY MAIL. Have funi h-r: I'nml El N Ex-
:lrrhlrll,- negcded 1 start. Weite (oday for FREE LESRON,
mailed nmostpadd. o obligation.
MooM Gag-Cartoon School, Depl, M, Argyle, Wisconsin,

Mated, Hand-Picked CHICKS,
Ersedi, 7 HYERIDS. TUR-

KEY 'ﬂl.ll.-'l'i. All lowa Tnlprlg’ E'H‘]'.In Tested, Owar 200
Pripse—10 Showsl LOW PRICES. In Dusisess 45 yusre
Baautitul POULTRY BOOK FREE, stasps apprsisted.

BERRY'S POULTRY FARM,Br. 15, MDA, FDWA

are dangerous and may be very

My personal service assures

prompt actlon, strict confdence, and &

minimum of expense. 1 suzgest that wu
me a mode]l or drawlnz, or a

and deseription of your Inventlon, nnd

will make & search and report

yOu A COPY O
you prefer to read my

gend my *°
atent ALtoroey.

32A

mptly a8 to [ta patentability
il 1Ienr.mr Ti-page h-nutlut (.rr 1 I
the attached coupon at skl e I
ord of Inventlon™ turm. | pese bookles and “Record of Lovestlen” form.

L. F. Randolph, *%55 e b 6>
Pleu-a send me at once, free of charge, your 72

Over 40 years expefience a8 o Regletered
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Quick! Get into
DRAFTING now

Learn At Home From An Engineer
With Indnstry working feverichly—the fleld
for DRAFTEMEXN j= blgger than ever! Get
inte a better jobr with more pay ond fas-
clnating, plensant work. I will train yon
. nt your leome in ¥our spare time until yon
! are holding a better paving position as
Dieaft=man, Ay pmcticn] training in draft=
Ing also includes a working course in Indus-
trinl Designing valuable on new produocts,
 Improving, restyling and medernizing=—all
1 citremely  important  and profitable to
. draftsmen, Write for full illustmated de-
1_:.1]-1 and booklet, Cive your age.
Libertyville, Nlinols

papiiilariy? X
T T H
Aseordian. Guiter, Pisan Husonhane, i yndbclin, Bunfo, Claringt, Trusapel

Vol Write ooy for FIEER LIS2ONS sl FHREE
LITLE"JLTI.H.E. E-r.wz age!

NATIONAL ACADEMY OF MUSIC oosd' 3o 5 Ehitauz.in.
ANY BOOK IN PRINT!

Delivered at Your aoor. We pay pestape.  Biandard

authors, new bookd, popular editions, tietion, refer-
enece, metdical, mechanicnl, children’s books, @le—
all at guarantesd savings. Semsd cand now  for

Clirkson's 1943 Catalog.
F“EE I‘-Tn'llt-: ll’r-r our great fllnstrated hook cata-
o

= ghorl ecurse I Nieradure, The
buring guides of 300,000 beok lovers, The answer 6 Your
reading problem. FREE If vou write NOW—=—TODAY [

CLARKSON FUBLISHING COMPANY
Dept, PM-43, 12583 So, Wabash Awe,, Chieags, 101,

New York
Eleetrieal
Ask for free illustrated Seh{“}l

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

Get This Book Free If You

Eztablished
1902

¥ ?'1'HII1TU'" r ahould have the new 1238 page hook "Stam-
7 { ? Hent fn'v 1|:| uhn.mm{m

Llerin -::-I' .-lI T .I- 1ol ﬂiLl n’-qﬂmllj' sedd
al Bogae Tos I|I|.r b ]|I.I| Endorsed by pliv-
gleling, Wreita for figll In i Elw B jamn Bk
N. Bogue, Dept. 1347 Circ lu IIHH.'r Ililjl impalis,

Irull.l.l'm

Bend for FREEE ratnlog of 144 pares, ;upgpqd:, [1E -
Eradmd, Non-royaliy plave abes tested playe oo 6 pere
rl'nuurr-ml slry basis Playbook H.l.hml‘ﬂ. Kow, Priar-
s play e nre sativnally famous for their high geabi,
Ak for Live drsma zewspapor, "' Lagniappe,™—5 o fres,

ROW, PETERSON & COMPANY
1893 Ridge Ave. Ewairii

- Ja Needs Men Thained for
4 TOOL &DIE MAKING, MACHINIST
.’ &SCREW Hl'tl'll" E TRADES

ALLIED Bchool offers you short intensive, Practical
trafining eourdes in Cur filly equipeed Sheps. Learn
on Actunl Jobs| Eseily, Quickly. Learn Days or Eve-
nlngs. Enter anyilme, FREE Employinent Servlee and opportunily 1o eamm
ahllelearning. Wrlie for FIIEE Book ""Practleal Machine 8hopTraining. "
ALLIED SCREW MACHINE CO., (School Division)
609 West Lake Street, Dept. PM-2, Cnicago, INinols

Ao, Wi
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SPRAYBERRY
RADIO TRAINING

includes

FULL EQUIPMENT

Experience Easily Acquired

You Do Proctice-
Giving Experiments,
Many Speciol Foatures. ..
ALL Designed to Help You
Moke Fast Frogross.

SPRAYBERRY Training
atarts right at the bogin-
ning of Radio . . . unfolds
each subject in a slmplified,
logicnl, understandable

giyle. You easily learn
Televizion, |"|'1'|"::q~n|':..I
E']rllllli illllr -";'Jlj:rl.n. 1 IT‘r:l.l."-
ing. Mohbile REadio (Auto-Tank)., Aviation
HRadia, Flectronics, TFamsimile Radio, Radio

St Repair and Installation work.

Training Proparas You for a Business of Your
Own . . . or Good Rodic Jobs
—Civilian or Military

The important and fascinat-
ing field of Radio offers many
opportunities to the man who
wanta to get ahead. My Train-
ing will help ¥ou win guick
promotion in the Army or Navy
« + o« « Will fit you for a bright
civilian career. SPRAYBERRY
Methods are thorough and prac=
tical, Your training will not ine
terfere with your present duties.

FULL RADIO SET

You Get a Dual-Purpose Radio Set

I supply you with Radio Parts which yon uge to gain pre-

experience in Kepair work. These same Parts are
used as a Modern Signal Generator
snd for Signal Tracing, cte. You'll
find my Course and Equipment fully
deseribed in the catalog offered below.

Mo Previous Experience Needed

It makea no difference what your
educntion has been. 1 ean fit vou
quickly for o good-paying Radio job.
I make it easy for ¥oir to grasp Radio
principles and remember them., Your
euccesd is my full responsibility.

Eorn While You Learn

My BUSINESS BUILDERS show
you how to put your equipment to
actualuse in handling Money-making
Eadio Service Joba shortly after vou
begin Training.

THE SPRAYBERRY COURSE 15 S0LD
UMDER MOMEY-BACK AGREEMEMT

: SPRAYBERRY ACADEMY OF RADID :
1 F. L. Sprayberry, Presidont M
B10-8 Universily Place, N, W,
1 washington, . €, '
: Pleass rush my FREE copy of “THDW TO MAKE MONEY 1
N RADIGH !
] ]
] ]
T R 2 s e a e e e p T R L o a e 1
] [}
: AddreEs . ..o vvsrna s st E v s e et r e :
1 ]
I Gty ... NSE: | RPN I
1 |;n-,||| in Iﬂvrlan ar paalo an peany postoard] []
i Ny ——— |



Increased production
means

More Jobs for MACHINISTS

and bigger pay for men who know their work

This big home-study and reference course gives you the
practien] focts on machines and methods wou need to ad-
vance in machine shop work. Take advantage of the other
man'a experience ns found in books, to solve your problems,
increase your efliciency. with

The AMERICAN
MACHINISTS® LIBRARY

E volumes—2168 pages—1516 lllustrations
(A combined home-study course and refersnce library)

This library of machine shop practice was weltien for etleal men,
It glves you ihe beat mothoeds for every Rind of machine shop work.
It ‘iu]ly cxplalng lathes, dreilla, and other maching toold and thelr
operation, sutsmatle serew machines, speeds pnd feeds, gear design
and produetion, Jlgs amd hxtures, poneh and die work, metal sorfaoe-
Inaz, ate,, ata, j_-‘_l:«;lnlﬁc written=—completely lusteatad=—tha boat kind
of help to the maching shap man who wants to advance himsell,

Ne menesy down—special price—aasy paymenis,

EXAMINATION COUPON

MoGRAW-HILL BOOK CO., 3310 W. d2nd 5t., New Yerk
Send me for ten days® examination the American Machinisis'
Libenry. If smatisfactory I will send you 51.50 in 10 doys and
3.00 monihly until the price of S10.A0 is paid. If nat h.n:m!*
(To insurs prompk shipmen
write plainly &nd fll in & Pl
BRAMC: s catasnsntessrananmsasranns
Mo AdETeEs. oo ca v iannciasinbssabannais siamaBaREs bR s
City mnd Biale. . ....:0.
PoBIEIDR . o asa oo s i ncinadissssbdisdn
I o

| itk A D S S A A gt

1
1
1
1
I
I will return’ the beoks ﬁn-lcl_.l.r'ul-'l.
1
1
1
1

Always write your name and full address
clearly when answering advertisements,

STEAM FITTERS
Plumbers and Steamfitters Guides

4 Vols. %6

A practioal, illustrs

Reolarence Library and

F=oonrse for Muster
Plumbers, Journeymen
and Apnrenlics Biasm-
fitters, Gun Fitters and
Helpers, Bheet Metal Waork-
are, Dradighismen, Mas-
tar Bullders, Enginssrs
and all Building Trades Bto-
dents. This valualle set of
handy, pocket-sizn Guides
srpluins in practical cons
pise lanpunge and wall-dons
illustrntions all the prineipl
advances snd short oots o
the I''umbing ood Henting trade
} —hased on modern praction. Can-

taing earefal, detailed instrustions

om how to flgors and satimats varions jobe. Use FREE COUPON below
to expming, without chligntion, this valuabls work.

INSIDE TRADE INFORMATION ON:

ﬂol:lnl_n;. tnning, Joint wiping, qu:l.d.lng, hul_Jn‘. Fipe—iron—steel,
threading, Mathematica, tables, phymie. Materinls—iron, abesl, copper,
brnss, lead, tin, antimony, ete, Shest metal—galvanised—plats, Sanita-
tion, syphonage, tanks, Dirainnge, sewage, purification. Fixtures—bath
—kitchen, Fipe fiitings, goi] pipe, tocls. Laying out work, Ho
Berowed fitllngs, flangm, pinte. Fips beading. essmpdea.  Elbows, Hestin. ven
sl conditioning, refrigerstion. Water supply, mains, wells, tagks, Oas-fitbings. Shest
mnetal wark, atilenia, mothoda, Bexing ma. beml burning. Welding various welda,
mothoda. Htrlcl:-mlru:l.u. forges, foals  Air Conditioning:

THED, AUDEL & CO., 43 W, 23rd 5t., New York City
Mafl Auibsls Plambees Oubdes, 4 vola. on 7 deys' fre telal If O E-
T will resnit 51 in 7 daye, mnd 31 monibly mniil §# s
id, Otherwiss | will mburs feem, Mo cbligation ngs

I s sspladed.

Audels

hing.

BAIn® s iisssaasssppisstnasananatatoasanannnunnm

Detupsbbdfi, oo vassssnsnrrrrssassmenrrrrrransmrmrers

Pilaramily s s s s s susassannnnspiesanannumriann
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‘POULTRY PAYS

N
TISM

PATRI

nnd INEXPE
! ¥ I

1 the
OFITARLE

sy Py
OULTRY INSTITUTE
Adams Center, N. Y,

cours
HATID
Dept. S30-2,

. Learn how
In cods hy
¥y mmal
. Good
¥ . Learn at
thre . o nE  Candler
. fite for FREE BOOR
CANDLER SYSTEM CO.
B-8, _ Benver, colo . &

Dept.

@LOOK Baby Chicks

H

™ ""."q
NABOH QUALITY CHICKS,
BOK M, GAMBIER. OO

AIRCRAFT INSTRUMENT
MEN NEEDED AT ONGE!"

PREPARE in AVIATION'S
MOST VITAL BRANCH

AIRCRAFT

INSTRUMENTS

HOME STUDY—LEARN BY DOING!

Practical, complete l‘riil;'ﬂ‘—ﬂrl acihu

by the school—qualifies you for well-paying positions with

muanufseturers, sirlings sad instrument wervice snd repair stations.
Send for CATALOG today . ..

EASTERN AIRCRAFT INSTRUMENT SCHOOL

instruments furnished

“Lavrgest in the Ensi"

116 REWARK AVENUE JERSEY QITY, M. J.
POPULAR MECHANICS
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HOW TO GET INTO AVIATION=NOW

by C. S. (Casey) Jones

oL 3 in a sevies of advertisements describing the free training and opportusi-
ties notw available in aviation. Addressed to the thousands of men and women
who wish te prepare themselves fur war service in this .ke'_].l industry.

An architect drafting aircraft
parts...a real estate salesman
at a lathe...a housewife oper-
ating a drill...all over the
country men and women are
learning new skills, finding
new interest and usefulness
in the industry which is of
first importance in winning
the war,

Aireraff Manufacturing of-
fers innumerable opportuni-
ties today—in traiming and in
jobs, Requirements vary
some, but in general men and women, married or
single, 18 vears of age up, U. 5. citizens and not now
employed in war industry are eligible, Free tuition
and pay during the training period are offered.

L - L] L ]
Companies building airplanes—such as Consolidated
in San Diego, Curtiss-Wright in Buffalo, United
Aircraft in East Hartford—are accepting applica-
tions from their respective localities for training
courses of which the following are typical;

C. 5. JONES

Pre-Factory Tramning: You become an employee of

the p_iant and enter a selected vocational school for
training in such skills as
Electrical Sub-assembly. . Power Sewing...Mnr_h;'ne
Shop Woerk...Tube Bending...Riveting...Sheet
Meral Work.

Up-Grading: Extra training which you receive as
an employee, to fit you for a better job. Part of this
traimng 1s on your own time. Courses include
Bluepringe Eeading...Afrcraft Engine Mwhnmcs kEG
Drafting... Radia Rzpﬂ:r and Mamntenamnce. Su
wisory fraining 1s also given, on p.!'a_nr £|m||_- mn fore-
manship and inspection.
L ] [ ] » L ]
Application for Pre-Factory Training may be made
to the employment office of your nearest aireraft

plant. Information can also be obtained from the

local office of the U. 5.
—< S

Employment Service.

L = I

President

ACADEMY OF ARRONAUTICE, La Guardia Field, N. ¥. C.
Casey JONES SCHOOL OF AERONAUTICS, Newark, N. J.

Engineering and Design courses still open for private enrall-
ment to qualified applicants. Mechanies courses devoted
exclusively to military and government contract training.

Training the Key Men of Tomerrew in Aviation

1= LRAPIO TUNER

1. Aerial
Eliminator
2. Antenna Tuner
3. Wuvo Trnp
elicks, statle eénnnd by eloct
e ld, Eneffective ouiside

in 1 imp rcll.l:- Lhe Pecopstic £
fff AlsElons, Fives o prester solume asd llll\.rll "
. |.]l.|; 1|1'|_- ;_.r |—|||1||, Alsg works opn BATtory racios.

FAY FREE TRIAL. SENI¥ 'Nll ‘II:IH.I ‘|
n ‘:I: |'|-e”1 rl.:m few conis postafre op we

o il Woaue EL mm.:.tu-r Co.. 77549 5. Hnlnltd

RAYE BURME wil ln‘nrll'lﬁll HOW o CREATE ORIGINAL
CAITOONA &l hame Lh: miay HELL] Courss restaine $ 85
26 bessant wnd owver BO0 iilln lemis &1 for Gady. ... Tacace

Bend name and nddreas for frov deioile
RAYE EURNS SCHOODL, Dept, M, Box 1228, CLEVELAND, OHIO

Short-Cut Mathematics

COMBINED WITH
Ew:fma/ Mechanies Srmplitied

ne ] resding course! WNow you con learn the
simnlificd system of calculation used h:.' drafis

Apireers, accounlan il E }
Lx'-d n easy way Lo

£ columns ol I| n:s Irls L
tomegeowes, alde rule, micre 4
rles, ele., eic. Large llust
swers, only §1 posipaid Sa e
Amaze In:-'dl wikh yoer mags: like mencsl po

Complete details ... mail coupan ‘ll:ll:ll\"

e — — —— — ——

| HELSOM C0,,500 Sharman 51, Dopt. B-300, Chisaga| (22

Plias send free dethils abest “Sham-Cut Matiematics and .
| Frectical Mschanics Sumplified,” No chisption. |

e +v %
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Become = J"

Railway Postal Clerhs

ity Mol Carriers ' FE#N KI.IJ-IN
ity Postoffice Clerks

Ass't Statistical Clerks / IN ITUTE

Juniar Clerks Dept. W-173

Junior Custodial Officers

aMEuqrgphnrls—-Twiﬁs f
r Patrolmen H

Erc. < Rush to me, entirely

o free of charge, 32 page

2 book with: (1) a full de-

= geription of U, 8. Govern-
.;'1 ment jobs; (2) a list of 1. 5.

Rochester, N. Y.

32-Page Ciwil
Service Book

TRE / Government Jobs; (3 Tell
Wail J me how to qualify for a job.
el f.i" Name.. i i
L 2 AdAress. ... coernmsisn

- B TR
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Hore § am At Work

Making Good Money
at a big Aircraft Plant
thanks to this

Yes, this free lesson proved that drafting is easy, mighty
interesting work . . . convineed me | didn't need speeial
talent to get into this well-paid profession . . . proved be-
yond a doubt that Drafting by the fascinating C.T.C.
method can be mastered eaaily AT HOME IN SPARE TIME.

S0 | enrolled. I learned Drafting af home,~in my spare
time. Today I feel secure in my job as an Aireraft Dreafts-
man., The War Production Program has inereased the de-
mand for Aireraft Draftsmen, Machine Draftamen, Archi-
tectural Draftamen, Electrical Draftsmen and Structural
le_Etu-men. For Draftsmen always come first on any new
project in manufacturing and industry . . . and in those
new Ajreraft plants and Ship-
building yards, Draftsmen can't
be replaced with machines.
What's more, I'm slated for
promotion and more pay—but
if I wish, I can be independent

. Eo into buasiness. And, as
i dreaftsmmn, | have a peace time
future ns well as a good job now.

Here's @ tip: Mall the coupon
aor drop & card for the free trial
leason, Do this today—and dralt-
ing will take core of you Lamorrow,

YOU GET THIS
COMPLETE DRAW-
ING OUTFIT

Without a peany extra.  All the
tools you newsd, incleding drawing
table, With this ouwtfit yoo can pat
your |[deas on paper quickly asnd
wilh acowracy. With tralning, ¥you're
all set 1o m ridrufling inmonths
e L o at home, and you
oan wse these vory same instro-
ments a5 o drafismoan later,

MAIL THIS COUPON

CHICAGO TECHNICAL COLLEGE

B-204 Tech Bldg., 2000 So. Michigan Ave., Chicago, Il
Plense send me Free Trinl Lesson in DRAFTING showing how
to learn st home by 7.0 plan for 8 good job in airccaft and
other war indusiries. No obligation, of eours,

L L TR Y SR iy i,y B e 0
i | e S Biate. . . o sibadi
(000 1 R R S Pt g S e T R g
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2 THE KEY TO ALL WAR AND PEACETIME INDUSTRY

LEARN in Spare Time—At Home!
{or at the College in Chicogo)

A few hours of plensant home study every week—that's all.
MO interference with your present job ! With Chicago Tech’s
help. you train yourself step by step. This tested method.—
developed over 3% venrs of CT.C. progresa.—will fit you for
a job in monthsa—just the kind of a job you've wanted.

TRAIN FOR PROMOTIOM—and More Money

ALL WAGES and salaries have heen fixed by new Federal
Law. The only manner in which an employee can get more
money i8 through inereased responsibilities and more impor-
tant duties. Get this: the only way in which your employer
can pay ¥ou more money by law—is through promoetion

by giving you more responsibilities. And the best manner
te secare promotion is through training yourself to be
more valunble.

To prove to you how easy it i8 to lenrn Drafting by the
Chicago Tech method, we'll send you & Trial Lesson FREE.
Mo charge for this lesson either now or later, Send 0 post card
or the coupon now for FREE TRIAL LESSON in Drafting.

39 Year Old College in
Modern Well Equipped Home

Chieago Tochnical College has gradonted hundreds of successiul
draftsmen, enginedars nnd technicians since its founding nearly 40
Years ago. During that thme, ite educationn] standards and in-
struction hnve been of the highest. Chieago Technical College
pecupies o unique place in the educational world in that it offers
both residentinl and Home Study courses. In its new home on
Michigan Avenue in Chicago the College his modern well-equipped
shops, laboratories and deafting rooms
where hundreds are i training for pro-

wOM EN ! motion in it day and cvening classes.
You onn get this same high grade

- tralping In Drofeting right In your
GII'I ﬂl‘l-li women own homa. Heepn your present  job
1 Mall th
X AT In for m hatte i L] w

arg lilh'ﬂ H’k"‘! Coupen today!

good positions in
drafting rooms at
same high base
pay as men. Find
out if you are
qualified. Send
the Coupon.

CHICAGO TECHNICAL COLLEGE

B-204 Tech Bide., 2000 So. Michlgan Avenue, Chicago, lllinois
Member National Home Study Council

POPULAR MECHANICS



WORLDIS
BEST

WANT AD

CLrAS SIFIED

MEDIUM

Advertisements in this section, 35 cents per wurll, au:h inieﬂ‘inn.. minimum 10 words, payable in advance
To be inserted under proper classificotion in March issue, copy should be in our office Januvary Bih

March issue on sale February 1st

Popular Mechanics Magozine, 200 East Ontario Streat, Chicago, lllinois

make and save money.

YOU’LL PROFIT

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

{Original letier on
file in our office)

AUTOMOBILES=MIDGET CARS

LEE Vaporizors $2—increass your mile-
age. Money back guarantes. Install nny
car 15 minutes. Leo Power Cycle. Water-
Lown, Wis

ANTIFREEZE. Enjoy permanent posi-
tive protection. Cheap, plentiful, safe,
Easily rr: ared. Mo brines or chlorides,
l:‘:nmpl-u n.sl'.rul:l.luns ane dollar. J,. E.

Box Si4l, Indinnapolis. Ind,

REI:-DHDITIDH ‘m‘ur ca.r with rebore
Enbstitute!  FPlstom on  needless!
Duvereaux, Box 212-.1' tl-lu Creek, Mich,

R & R Mg Co., Robert M. Roof, Chiel
:E."u[. Anderson, Ind. Racing cars. midget

spred eoguipment. Catalogue £,
Iu_Lr_l ‘datn_7%c, instructions $1.00.

SAVES Gas and sl Doubles ml]nna
obtalned. Ouarantead, sclentific. proven
tnblets. Years supply S1.00. Smyth, 4721
California. Omaha. Neb.

BAVD-OAS. Biggest moneymaker yok.
guarter brings sample. Marshall, Box 151

ceville, Texns.

MORE El::r'-l.m -I’rum your car,  Stamp
appreciated,  Clement, BRE Gorsling,
Rochester, N. ¥,

OPEN Garage doors Irom your car. Sim-
ple. Efficient. Inexpensive. Make it your-
self. PFull instructions. Blueprints, &0
cents. Gilbert, 76 Wells Avenue, East
Hurtford. Conn.

AUTOMOBILE Racing book, fAfth edi-
Uonm, well [Mustrated, Instructlons on
building bodies, frames, engines. Ford A
and B conversions, f'h:ma AAA Tules,
| poifications. Rondster rmms. Inﬁl.nnnpd

olis ears. §1.00 postpaid. §1.15 C.0.0
Kuﬂ:. Dept, 47, Madlsonville, Cina:mnut:.

WHIRLOAS Supernhaﬂpern. 53, Increase
mileage 20%: power 10%. Hefund guar-
ambes, University test. Any car; give
make, year. Wrench [nstalls 15 minubes.
Good results with 30% fuel oil mix. John
Hanley, Manufacturer, §719 Leoraine, De-
troit. Mich,

PROFEESIONAL Midget racers, mobors
scooters, midget cars. Parts, plans, Hand-
book catalog—50 (llustrations. plans—30e.
Midwest, 36228 North Troy, Chicage.

NEW Bl:ltlnti;ﬂc tablet! Tncreases mile-
age 20 -40%. &1 box trents 180 gallons,
Cash or C.Q.D, (500-1000 extra :nilus.}
Resulls guaranteed. Detalls free, (Agents
write ) Gas-O-Libr]l, A3IIRE Manderson,
Omaha, Mebr.

AUTO SUFFLIES AND EQUIFMENT

1043 IGNITION Supercharger $2.50. FPost
starting, milesge, pep. EBEG Sales Mig Co.,
80 Tohn S5t, Mew York.

All cars. $50.50.

FUEL Oil conversions.
Puel cost savin 54]-1!:‘.‘.‘:. Buckley Com-
pany. Tougnton,

THE Lord's ﬂﬂll‘lJl‘LK' i proads [ree.
Becheall, 263X, Duluth, Minnesatn.

FEERUARY, 1943

Popular Mechanics Mogazine, Chicage, Il

Dear Mr. Johnion: We cannot refrain from telling you the truth,
that the ameount of inguiries we receive from your magozine is for
beyond expectation, and mere than doubled the inguiries we re-
ceived from other magaozines in the field. The cosh orders we re-
eeive from the inguiries of your mogazine are far greoter than
from three other mogazines even of lorger circulation. We have so
much confidence and faith in your magazine. Our ad has appeared
in every issue af Popular Mechanics far the last four years.

Respectfully yours,
STAR SERVICE

"NU-FDWER Stretches :.rm:r gazoline,
Adds more miles. Mix with your gasoline
Three bottles SI.HDrfmm.ld Mlaster Sales,
Box Til. Lincaoln braska,

AUTO Parta—New or used. Priee of any
part on request. New mufflers our Eﬁ_
clalty, Meyer's Auto Parts Co., 0
Dryndes 8t., New Orleans. Ln.

RECLAIM Usod oil without cost. Par-
ticulars. P. Gerwin., Alva, Okla,

ATING Qutfits for auto parts, Con-
nect to & battery. No tanks used. Fres
particulars and Lﬁm Gunmetal
Ave. J, Decatur, Il

AUTO TEAILERS

BUILD Your own house traller. Have
exactly the kind and size you want, ar-
ranged and equipped the way vou want it
Save money &nd have o better trabler.
Thousands of smart people have bullt
from Jim Dandy plans. S 10 today
for Jim's lnu:mstinﬁ trailer plan catalog
Lllusl.rul.lns T strenmlined and conventlon-
nl models of house trallers with #loor
E!l.l‘u. collapaible tent trailer and wiility
railer any of which you can bulld _'mur-
self. The plan you aelect costs enly 81,
Send dime today for catalog. Jim Da.u.d_'r.
Box 125-A, Wausau, Wisconsin.

MOTORCYULES, BIOYCULES, MOTOR-
SCOOTERS, SUPPLIES

CONVERT Your bicycle to electric pow-
or-bike. Practical plans $1.00, Lee Power
Cyele, Watertown, Wis,

BUILD Elscirie bicyele without gears,
chaing, welding. Retaing pedals. brake.
A]‘I‘llz:ll.'lt]}' powerful, New nlans 502, How-
%1{"5 Klauss, 1360 Miszourl S, Pittshurgh,

Tin&.

U“MODERN Motoreyeles Mechamics,”
mage bDook, 200 {llustratbons, Just ::ublL:hnd..
Extensively covers—Operating, mainte-
nunce., camplete recon tl{:nln American
gnd British motorereles 0 postpaid,
Descriptive folder [ree. Nl:hu!ﬂnn. Hroth=
ors. Baskatoon, Sask., Coanado.

ABSOLUTELY Flrst tlme offered, im-
proved, genuine geodetic plane for sim-
lified, two In ome construction of eur

by Alrliner low wing., fllght tested,
AMAZINE ?erfnrmnu. introductory price,
per set §7.50, Information free. Standard
Acrocraft, Ft, Warth, Texas,

PROPELLERS—AIl types, sizes, Latest
dosign, 3 blades, for sléds, boats, Pactory
]Enurs Standzrd Aern Craft, Ft. Waorth,

BATTERIES—GENERATORS—ETC,

EDISON Liletime storage batteries for
light and power, Eliminate acid battery
disemscs. Long guarantee, All kinds re-
bullt menerating olants, motors. and -
Foterss e st Bawles ofuith

niure, . w
Co.. Croton Falls, N, ¥ et min

EDISON Battories. Light. Power. Fif-
teen year life. Five year guarantes, Com
plete lghting plunts. Free literatuce, See
Jay Company, 321 Yonkers Avenue, Yon-
kers, Mew York,

ELECTRICAL SUPPLIES—EQUIFMENT

MOTORS, Generators, welders, fencers,
other electrical ftems. Priority unnaces-
sary. Write Lefay Mapufacturing, Min-
heapolis. Minn,

MICROPHONE Crble, 5:0[&19 conduetar,
Jltls?h cggnﬂgfa wire NoPuhl e %m.m.elud
108 Payne Avenus, c_]_m'n"nnﬂf‘nh R T

SAVE Casoline—Buy eclectric motors
through matl. Alternating and direct nur-
rent, frectional horse power, Send d
for wholesale catlalog. CMCO, bil4d \l'u.n
Buren, Chicago.

TWO Alnica mnznet.u-n!mlrununn honk
—T15¢. Terry Sales, Central Station 1878,
‘Toleda, DOhia.

ELECTRIC Pencil!: ‘Writes-engraves all
metals. S1.00 postpaid.  Beyer MIg..
4614-H Cottage Grove, Chicago,

SAVE OGasoline, tires! Motor-scooters,
motorcyeles, bicyele motors, midget muibos
mobiles, gasoline engines. No prlority
npeeessary,  Illustrated catalog one dime,
Clymers, 307 West Pico. Los Angeles. Calif.

T BICYCLES., Parts, tires, Also seoater
tires, nll gizes, Bend dime for list. Cyele
Transpaet Co,, 1241 So. Michigan Ave.,

Chicago, T1L

AVIATION
A & E Mechonies Manual epares for
"multiple expminations,  §3.00

choice"
pastpaid or C.0.D, Avistion Publishers,
Box 503, Stndino Clty, California,

AIRFPLANES. Motors, crackups, salvage.
Send 23¢ for big winter war-bargain di-
;l:r&tnrr fust out, Adreraft Dircctory, Ath-

WELDING Outfits — Alrcraft,

WELDING—S0LDERING—=FPLATING

ARC Welders wanted by the thousands,
Learn with 518 page lessons manual. 'D'I.'EE
500 how-to-da-it  photos, 3 04
Money-back guarantes, Hobartweld. Bm:
M-234, Troy, o,

shest-
metal, heavy duty soldering outfits. Bu-

periar perior Oxy-Acetylene Co,. Humilten, Ohio,

WELIJEHS “Standard" measuring
Eﬂuuﬂ ll:n rove work. prevent mistakes,

rawings Dﬂ war stamps. Welder, 13M41A
VE".St. Napa, Calif._

BUILD d.c. Arowelder without rewind-
Ing armeture, Plans $1.00 each, 28 to 600
amperes from vehicle motors, light plant
ﬁncutur; automoblle Barter-gensrators,

elders Club, AB-3432 M-Mart., Chicago.
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MACHINERY—TO0OLE—SUPPLIES

INDEX Heads for sale, Very Inexpen-
give., Sixiv-two diferent divislons. Ueed
on small lathes, drill press, i ma-
chines, ele, Make gears, hobbs, cuiters,
ele, WVery accurate, and dursble. Not o
toy, WUsed by defense schools and hob-

ists, Write for Iree folder. 2117 Enst

Bl., Torrington. Wayo.

BUILD Your own milling machines and
shapera from Lewls castings, Finished
toals sultable for war sub-contracting.
Prices so low you can build several ma-
chines at cost of one ready-made machine.
Lewis Machine Tool Company. F.O. Box
118, Sta, A, Department M-25, Los An-

es, Calif.

BTEEL Beam trammels for draltsmen,
engineers, mechanics, Circular free. Clair
Company, Box 9IM, Blythbourne Station,
B lyn, H. ¥,

NEW cnllfer, direct reading, speeds up
def-nse work, cheap. Free illustrated eir-
Eiu'ﬂnm' B11-G East 3ist, EKnnsns

¥. Mo,

CONCRETE Building block machines

and molds, vy payments, Catzlog free.
Concrete Machine Ca., 5129 Bouth Comp-
ton Ave, St Louls, Mo,

SFORTING GOODS, GUNS, FISHING
TACKLE, ETC.

“PRACTICAL Riot-Gun Instruction—
T2-page manual, written by Ca Frank
Haughman, firearms expert, FBL. Covers
detalled instructlonsl program for train-
ing police, plant ﬂ‘I.IB.T& state militia and
minute men in proper use of shotguns, for
law-enforcement only., First nnd only
handbook exclusively on I'puliw nnd ml-!!a
l-a.nr use of shobguns, t-l‘u-tnd ket

sized, 25e, eoin or ntamps OrMia-
llnu aboutl membership h-enenla Iree- Ma-
tional Rifle Association. 1610-H, Rhode
Izland Ave., Washingten, D ©.

FREE Catalog, fly tying and lure ms ma‘l—
Ing materinls, Flies., streanmers,
lyres, wholesale prices. Supreme MT:',
Company, Amarille, Texos,
THE Lord's coming! 20 rlmul.’s froe.
Scheall, 263X, Duluth., Minnesols.
T BEND lle For large Iiut- used guns.
Frayseth’s, Willmar, Minn
“E-Z-STEER''—Radically new principle
in sled construction, lncreases coasting
plepsures 1009, Easily bollk, small cost;
mr_vﬂinleu drawings and insiructions
Detalls froe. Agquarinn Age In=
dustrics, Mohawk, N. Y.

WANTED Urgently., need all kinds and
sizes, machine shop equipment, tools and

WI.II ¥y highest Jack
Elmu, Gp'uilnﬂ.u B ng, Detroit,

FOR Bele, new and used drills, renmera,
ﬁig!;n' cutters, Write P.O. Box 403, Flint.

RECLATM Dull and broken drills with
Nu-Way Drill Grinder. Circular free,
r-Lite Mig. Co.. Spirit Lake, Towa.

13 x5*" WIIJ...&H'.D Lathe with gap, MNo
3 Pratt & Whitney hand milling mashlne.
feur step ecane drive. Write for full par-
tl 5. Cincinnatl Machinery & Bupply
gﬁﬂlm. 217 E. Becond B, Cineinnati,

GRIND Drills lke fnctory: attachment
for bench grinder, eap, Factory, 811-B
East 11, City, Mo

ENGINES, MOTORS, DYNAMOS

“OCATERPILLAR" Diescl engine, 44
horsepower er unit “V© belted to 30
K.Y. A, single and three phase generator,
excellent condition, Price $2650.00, Have
other larger and smaller electric systems,
what do you need? H., L. Philips, Glen

RE[-I!R'{ Equipment: Catalogue [ree.
Mid-West .ﬂ.l‘tha?j‘pm A East 75th, Chi-

CAED.
USED Guns, bought, sold, exchanged.
I.hlt stam Howe Fur Company, Coopers
. IIE'

FIELD GLABBER, MICHOSCOFES,
TELESCOFES

.ﬁBTH.GI‘ItIMIGAL Telescopes, binoculars,
CATMATAS, croscopes:  bouzht, sold, re-
paired, E:nu loe for lst of instruments
deslred. Rasmussen, Box 204, Amsterdam,

LEMNBES — Build your own telescope,
feld gloss, miercacope, riflescope, sbe.
Assprtment of ffteen ]enm—llﬂﬂ POSL-
pald. Thirty I{”M—ﬁ Bixty differ-
ent  lomses—&5.00. B thtl.:r chl.p'ped on
. Batisfaction absolutely ranteed.
American Lens o mi)l.n l.:l. - M Vine
Avenue, Park Ridge,

ANTIQUES, RELICS, INDIAN GOODS,
CURIOS
CASH For anligue botions, Collins

Company, 20-E Bowman, South Bend,

. Fenna, Indiang.
T B i ding. Complete 25 GENUINE Indian arrowheads, $1.00.
wﬁd?mﬁﬁunmhnn; r:ri;'ei'& book. n;m Catalog. Geo, Holder. Glenwood., Ark.
lessons. 8200 Money- INDIAN Relies, colns, bills, gems, crys-

=N copy,
E:Ei a'ulnntuu Huhﬁrhwem Bax Xi5-M,
Troy, Ohio,

WINDING Data, 225 motors. single and
three phase, §1.00. Metor Data Co,, Bax
Toal, nsas City, Mo,

BOATS, OUTBEOARD MOTORS,

REBUILT Cutboard motors. Fully guar-
antesd. Hundreds to pick from. ﬂunﬂ lﬂc
for complete list. Boat design book

Buy now before ces l.d\' cﬁo’
Son, 314

t dealer. ters &
50 Avenue, Chicago.

d‘! bont plans S0c. Oa
boat building plans loc. The Rudder,
Murray Street, New York.

OUTAOARD Motors, used ris.  Out-
budnr'd E:ﬂth-l.l‘lst 1184 Remsen Ave., Brook-
HDﬁT Designers nre highly wld. LS
slonnls. Complete course g‘ CF:w
Westlawn, Montville, N,
OUTBOARDS — Bn'e 15, Oood used
arts, all makes and models. Bar Te=

ulle motors. Crandall Hicks . Bhe
Commonwenlth, Boston, Mass

ATHLETIC EQUIFMENT—EODY
BUILDING COURSES

ETO.

tals, curios, ete. Illustrated catalog Be.
100 anclent arrowhends §3.00, H. Danlel,
Hot Eprings, Ark

INDIAN Relics, beadwork, coins, curios,
minerals, old glass, Cll-llni 6o, Indian
Museuim, Oaborne, Eansns,

TAXIDEERMY
TAXIDERMISTS Supplies. HNew lacge
catalog 10¢c. Mowoilny's, 1401 Broadway,
Ban Antonio, Tex.

D0GHE, FETS, BIRDS, RABBITS

CATALOG New Mexico real estate 10c.
WL‘HME Box D, New Mexican., Santa Fe,

CANADIAN Tax sale lands for a dollar
an acre and up, Small monthly payments,
Farms, timber, hunting and ing camps,
minerals. Limited number of properties,
Write at once for free illusirated booklet
Tax Bale SBervice, Room 613. 7 Queen SL.,
W._Toronio, Canada.

EEE 'I'h: H.I:uhll.h.d.a ol L(ruil!m whcru
winter brings no idle seres. Cheloe cul-
over land at low prices with terms. Bend
for descriptive book without obligation.
Long-Bell Parm Land Corporation,

R. A Long Bldg, Eansas City, Mo,

GOOD Farm bargains,  Washington,
Minnesota, Montana, Idaho, Oregon,
Horth Dakeota. Dependable erops, [aver-
able c]j.ma.te Write for Iltemtu.re lisis

describing typical Iarms, Specily ’
state. J, Haw, 119 N‘unhn‘n P'n.:lﬂ:
Ry, 8t P.a.u.l Minn,

40 ACRES. Near White River. unim-
proved; pouliry land, $190, 85 down, §5

monthly, Frue list l.ﬂl‘l literature, Hub-
%l:ni. 216 Crossman Bldg.,, EKansas CILy,
nens

ORLANDGO, Flarida. 5 aeres om
minwn.r' good fruit and vegetable In.nd
eusy terms: froe bookiet. Department ¥,
Elm 1644, Orlande, Florida.,

FAEM MACHINERY AND SUPFLIES

BUY Tractor parts now! Large atmk_
Mew or umeed. ﬂujck srrrl.nf. IW_I]J
Frea 52 pnh catl nsu rag
Lug Co., Galesbyrg,

FOULTREY AND FARM BUFFLIES

LEARN About wartime pouliry ralsing,
Rea] profits can be ¥ours ralsing poultry
the “American Way.”" Manthly helps and
suggestions, short cuts that save time sand
money, free bulletins, personal help from
pouliry experts and monthly Poultry Mag-
prine published since 1874, Cost less than
3 eents monthly, 25¢ year; 5 years $1.00.
2end coln or stam today. American
Poultry Journal, 537 8o, Clark, Chicago,

RAISE Turkeys for profit.  Newest
brooding, rw:unu dressing, growing, mar-
keting methods. MNatlon's enly all- turb:
magezine. One year, §l. Turkey Waorl
Dwesk 70, Mount Morris. IIL

i CHII[.'I[mRaJ.!er! ]:mﬁt by reia.diu.l' ﬁtgger;
cn's leading magazine, &8
ldeas on hrwcﬂw ecding, disease ocon-
1‘,.1'0], mmrketl ﬂ'n: _'|r=l.r MI! lh': TH
Pouliry n'?f:l.'l nt
HnrrL:. I
CHICES And ults champion mabted.
52 varieties, T hybrids, llcensed inspected
bloodtested  Fush postal, large coloved
book, low rim Berryu Farm, Route 13,
Clarinda,
DDLON]AL Gh.lcks. Waorld's Inrgest
oduclion means lowest prices. Leading
recds. Catalog free.  Colonial Poultry
Farms, Pleasant Hill, Mo,

FROFITABLE OCCUPATIONS

RAISE Angora rabbits, Woaol selllng
§0 85 pound. Booklet free. Taylors Rab-
bitry, Hopeville, Georgia,

STA.NDARD Rabbit Journal, Milton, Pa,
3 years £1.00. sample dime.

BIRDA? Get Ameérican Cannry Mogn-=
glne monthly. Year, $1.00. 2839-F North
Halsted, Chicago.

ANGORA Woal rabbits. Finest
greed breeding stock. Eovolevsky, t-
fon, New Hampshire,

BT. BERNARD Pu

les. Champlon sired

beautivs. Franklin_ ¥Young, R4, Riverhead,
Long Island. New York.
RACCOONS, Minks, foxes, EEunks—

“Amoriea’s finest.” Bred females, Cata-
, 10c. Bhady Pur Farm. Springficid,
Minnesota,

FARMS—FARM LANDSE—REAL ESTATE

Elﬂ"!-ﬂ Ju--ﬂhu-—-llrhtnlnf defonse and
mitack tem. Bensationn]l new home
study course now ready! Lea.:n to lick
hru!-e-l twice your slze with only your bare
Ca., GO

" BUPER Bystem of naturl]

Free dthh.l.ll. Melean
Bh.e:mnn 1, Dept. B niea
Dhaxlﬂl
erninﬁ et booklet.
Wa

-508, Chicago.
tson Rowd, St [.m.l.ls. Mo,

BE Strong, muscular, full of pep. Amaz-
h? new y-bullding course. Write
EI:IIIEFEE Bystem, Dept. M. Waterville,

.,

3BA

SPORTEMAN'S Cam nn dl.rldr stream;
£1800—In  hunting, mrﬂ Jus-,
off macadam highway, \lil e 2
ncres, part tillable, valuable woo-dlnnd
slurdy eabln  buallding,
spring affords water;
chitnlog, Write for
Realty, 285-P 4th Ave., New York Clty.

BOUTH«Mo “QOwark-Land" $3 acre. List.
Williams Realty, Mt Vernonm, 1L

18 ACRES Fronting Rnud hlﬁmr £100.
£6.00 down §6.00 mont Btewart,
Inverness, Florida,

stong  freplace,
hoto page 28 bi
ree oopy. Blroa

WELDING Pays, Learn with 1842 trade
school text m.l.nuil 518 pa:u l;l-rer 500
5:1:5: £2.00 copy. Hnmg
X Hu:-ulrr.we]d Bm: M-IF13, Tmr. l:lhin

£40, 00 WEEEL Mode growing mush-
roams, fresh, dﬂnﬂ_ Deominion patent
431583, Free spawn. North American,

18P Wonge, Toronto, Canada.

MECHANICALLY Inclined men — QOwn
mnigd erate gencral applinnee repalr shop,
Complete, ilustrated ecourse oWS you
how. Welding, refrigeration, moter Te-
rw.lr. huw to get business, eto., all phoses

. Pree liternture, Christy Supply,
J:mzr. 125 2835 N. Central Ave, Chicago.

RAISE Angors  robbits—woal brings
58,00 pound, Particulars free. Grinstead's,
Edwardsville, Illinods.

0OLD BOOKS WANTED

WE Pay up to £5000 each for old books,
alse high eazh prices for old mmnnu

I!tt,e-ru m:wum. rs. A single story book,
sehool Bible, travel his-
tory, n!lm.u.nu.l: !tt that loaks worthless

may bring you $50, $£100 or 2500 in cash.
Thousands wanted. Bend 10¢ now for lat-
est price list. American Book Mart, Mer-
chandise Mart, Dept, 309, Chicago.

POPULAR MECHANICS



BOOKS, PERIOIMCALS,
FOATCARDS

BELF-EXPLAINING Bible:
gireular free. Box 446-P.
Minn.

FREE—100 Page book catalog. New and
used coll and home study text and
relerence ks at & saving. Est. 1902,
Caollege Book Co., Dept. M. . Columbus, O,

BOOKS (Cul-ol-print, new, used) sup-
plied guickly, T. Jamkowski, 18870 Marx
Ave.. Letroit, Michigan,

BUEINESS Trade, diversion magazines.
All current t:clpgu. l;gi"iulurznr. 1;&}:33-
ticns, 1 &3, professions,
hnnhleamartng.mmusthmae from. List with

PFICTURES,

Ilustrated
Minneapolts,

NEW Vanishing key and catalog 25c
Sterling Magic, 345 John R, Der.rmt Mich.

TBE A rn:':'tr:hii La
magic catalogie of latest rﬁm 25¢, Im
lnnd, C-109 North Dearborn, Ohicago.

FREE! The Stamp Finder! Send bodn
for the big new edition, fully illustra
enabling you Jrl-ﬂ-unll} to ldentify all dif-
ficult stamps! Als fe packet strange,
Inscinnting stomps Irnm Hosnia-Hersego-
vina, Hnnﬂtn. ptiala, Cyprus, ete, in-

MAGICIANS" Headguarters, 218-page

catnlon. nl;:tLt mjlnr professionnl 1.:r]¢h',t ﬂﬁggs Tﬁ 3‘[W5Epf¢ “ﬂ'gﬁ.ﬁvﬂ“:pgﬁ?@

ter’s, BM-1311 Walnut, inclosing  3c % n:ulun Stamp
J Compuny, Box 800, nl-hih.

19TH CENTURY U. 5, cummmns Civil
GAMES—ENTERTAINMENT 1.::1_ rﬁfﬂamm b*’i“tfc’;'f*% i lﬂ? $10
FUNDS For war benefits! Easy to raise s mpﬁ AR g ugu{.‘_
with plays, operettas, musicol comedics, to U, 5. appmml up%]'l“nh' Mcﬁ-";:%

complete minstrel Arst-parts with song
programs, blackface skits, vaudeville acts,
monologs, dialogs, reclintions, juvenile

wrices frer. Commercial Engraving Pub- | Pligs and songs, musical rendings. enter-
af . =up goocs, Catalog Iree.
iolfli"“ B . AL B "R, Indianap- | s Denisen & Co.. 225 N. Wabash, Dept.
- i, Chicago.
TION e T aaee, | g
vooallsts L] . ATECTIE, "
1G85-F Broadway, New York, N, ¥. COINS, TOKENS, CURRENCY

PEISTGA.RDB Wsed, Wnused, American,
forelgn, list 3¢, samples dime.  Nugent,
F-101 NMorth Third, Richmond, Va.

BACK Number magnzines. EWeN's,
118-01 200th Htreet, St Albans, N. Y.

ir Wao tlﬂu year, Miss Ryczal,
2385 Castle, Cleveland, Ohio,

MACHII‘IIS'I“E Reference  book  SL00
ostpaid, . A. Enudsen, 523 - 48th 5t.,
:E. poklvn, N, Y. sl

MAGAZINE Back number bargalns. 38
different ocomics, detective, western, 15
Popular Science Aviatlon, Photography,
Notional CGeographics, 10 Esguires or 7
Fortunes £1.00, Express charges collect,
Retnil; wholesale calalog 3o, Corey's Ex-

nge, 356 N. Clark. Chicago, 0.

BACK Dated magazines (forcign, do-
mestic). Books—latest fiction. Used, new
textbooks. Catnlogs  10c  {refunded).
Cicerone's, 863 First Ave,, New York, M. Y.

FREE Book with each and every book
ruu h.f Save money on magazines, Book

u;_iutn: Club, 315 Filth Avenue,

15 DIFFE1E'NT Colns ﬂ:lt.‘-. ﬂdﬁemm.
Box 44, Overland, 5t, Louls,

l.‘.ll..:IJ Money wanted. Do s'uu k.nw that
eoln collectors pay up Lo $100.00 for certain

8, cents? And high premiums for all
rure coins? We buy all Einds. Bend 4¢c
for large coln folder. May mean much
rafit to you. MNumismatic Co., Dept. 0,
oet Worth, Texas.

§5. gL0, 520 CDN'FEDEP.ATE Nut&&
cetits each. Betfel, Box 37-E, Ottawa, IIL
10 ITNDIAN Hl.-nd cents, different dates,
also pricelists, Schultz, 1053 Rich-
wood, l::luc!n.uau l:'.‘l-h.'m.

E'ulttan Stamps,

" BENSATIONAL Combination offer! Eils
R‘Ickat 106 different including Icelan
anchukuno, Ecuador (American fiag in
full m]n'r: Danzig: alrmails, commemo-
ratives. triangle stamp. 54 United States:
cl:urlpll:te set United States telegraphs, cal-

E Hie. Pncket British Colonies, in-

ing Gwailor, Hydernbad, Burms (new
Mnr.rﬂ jubiles and coronatblons, Searce
Far Eastern republic entologing B0e, Bi
Muystrated lzts aof other bargains. Tolal
cat log price over £3.00! All for only 52 to
aproval applieants! World-Wide Btamp

any, Department BG00-N, Camden,
New York.

FREE—Your choice of any 10 sLamps
from our first U, B, approval selection,
I]Justrat.ett list  ineluded. Cosmopolltan

m.E_ com:umr 1457 Broadway, Dept. M,
ch ork Ci

rondwiy,

PHILIF.E'I.NE—I"I’ Different Including
E!;i;urllls. 10 conts with approvals. Swe-

3028 Harriet, Minneapolis, Minn

LORD'S Praver, Ten Commandments,
or Crucifixion, engraved on real pennles,
12¢ each, 3—35¢, Lohman, 825 Lima,
Burbank, Calif.

‘GET Prnnt and pleasure in collecting old
coing. BSend 10c for GG-page illustrated
coin catalog. You' J.t be uctMg trpd wtt-h 1L,
Bend for it now. B, Mehl
Buildlnf Fart Worth, 'I'ﬂr-u.i Lnrxesr. Tare
md:;cc:u ablishment in U. 85, Established

WIS,

'I'EE Your own herb medicines, Beaid-
tl:l'ut illustrated recipe boak 10c. Botanies,
Box 771, Evergreen Park, Illinais,

ANY m*tl EwW lll:d’dLuuttur printr
TRrE) Prom| Sl awes

ct Fur ﬁ'ug harpgﬂn nntularu:srr

]"md'u Book Bhop, MG Arcadia let‘!.
Pontise, Mich, e

REBINDING: We bind magazines., old
books, Bibles, hymnals. Heckman Hind-
ery. Dopt. D, Horth Manchester. Indisnn,

MAGIC TRICKS, PUZZLES. JOKER
NOVELTIES

FLASH! You can nmow get the bafflin
Buare ‘Euﬂli.- for only 10 cents coin-—
Tar &1. whila the supply lasts, HRay
] I.Bltj' Berviee, 1002 Henry, Datroit,

chigar.

T DOLLAR Ma.n:ll.‘. st free with r.l-zl:l.h.l:lr!
catalogue 26c, Magex, 4462 Cermantown,
Philadelphia.

CATALOOUE Ioc. Tricks ¥ “cam do.
Maglcraft, 2625 Yale, Houston. Tex.

SPIRIT Cabinet, talking skull, drivers
less antomobile, War exhibitions, Bawgh-
man, Warren, Ohio .

T MYBTIFYING Tricks free, H. F. % Wiilia,
Box 1704, Cleveland. Ohilo.

BEND Ten cents for large lisb of tricks
selling for one dollar and less, Thayer's,
Box 1785 Wilshire-LaBrea Station., Lok
Angeles, Calif.

MYSTIFY Everyone! Become profes-
glonal magician! Mindreading, Siate
mystery, Catalogue amazing secrets, dime,
Neimar, 2851 Milwaukee Chicagao.

500 THRICKS You can do, only 10
Brand new tricks for pocket, parlor, stage,
with cards, coins, thimbles. balls, pro-
fessional apparatus, . lusions. Send
10c for Douglas’ famous book of 500 tricks.
%ﬂ'&ﬂﬁ Magic Shop, Box 274, Dallas,

WORLD'S Largest professional magle
shop keeps you in touch with latest trie
To recelve mailings send 35¢ for 1943 ent-
alog. Holden, 220 W. 42nd S5t, New York.

MAGIC Tricks, puzzies, jokers, books,
E.talu& 10c. Specialty, Box 671, St. Louis,
[

LEARN Vcn'trllmm:-m fc stamp brings
}Jﬁ{‘-lmllrs Smith, &0 Bigelow, Peoria,

COMMEMORATIVE 5lus. Columbus,
Btone Mountain, Long Island $1.00 ench.
Large lllustrated catalogue 1l0c. Norman
Bhultz, Balt Lake Utah,

FREE! Forelen nu.ll;;. banknote and large

0 p ilustrated coin catalogue to ap-

praval service applicants. Send 3¢ post-
nie, tham Coloco, Bpringfield-125,
ULD Mm:le:r wnnted. BEig premiums
uotntions, Catnlogus 10g,

R‘lﬂn A'ppe!l edalin-08, Missouarl,

I MAY Have just the scuree T, 8, colns
you wiant. Send me list, “Mest me by
mail."” Willlam H, KEenworthy, Waterville,
Malne.

OLD STAMPS WANTED

I WILL Pay £100.00 cach for 1934 lc
green Franklin stomps, rotary perfornted
eleven (up to §1,000.00 each wnoused),
Bend 6o today for large ilustrated [older
showing amazing prices pald, Vernon
Boaker, (32-P.M.), Eyvlria, Ohlo.

STAMP COLLECTING

BOARCE Bamoa, Albanin, TFree
French, OGeorgia, Custemala, Malayva,
Costa Rica, Bolivls, Anzacs, cto. 10C to
il rovial npplicants only. John Coblelgh,

#0356 Abington Hoad. Dotrodt, Michigan.
10.00 Worth of fun for only
'N'E:IT’I‘.I stamps, unaurt,ed. and
unpicked (maostly on bits of paper) just
a3 recelved Iradn Lhe churéh missions and
ather sources. Africa, So. Amerien, Aus-
tralia, China, Philippines. Duteh Indies,
and other countries are represented. In-
cludes n [ew commemoratives, airmalls,
and stamps eataloging up to 25¢ or more
ench! The biggest package of fun In
stampdom—and you might find ;umelhlng
rea]]:.r valuable! Price only 10e to serious

:Ilmva.l applicanta! Money baek If not

13’]1b{:d.. amestown Stamp Co., Dept.

.]'m:m-_-ﬂn'n.n MNew "i'u_

'FO‘REIGN Pictorials., commoemorntives,

ete., classy variety, 100 diferent So,
rovals. Oetche, MO MNE Elghtm:ntﬁ‘
nneapolls.

ABSOLUTELY Free two Confederate
States of America stamps (facsimiles) to
approval applicants glving references|
Gen. Wenlz, San Marcos, Texas,

Ferak,

HOLLYWOOD Special! Magiclans bot-

ton, catalogue, mhost illusion and free
trick for 2he. Magle House of Charles,
Box 888, Hollywood. Califarnla.

FEBRUARY, 1943

BTART Collecting U. 5. bureau precan=-
cel stamps. 500 mixed contalning about
200 varieties 851.00. Tracy MNewton, De-
catir, Georgla,

il DIFFERENT Stamps  including
Hedah, Haitl, Cochin, Albania, Johore,
Perak, i0c to approval applicants,
Reich Stamp Co,, 4647 Kenmore, Chicago,
Dept, M3,

"~ BERIOUS !i:l'l val applicants send So
for &ix beautbiful sets—plus extre gift.
Mancheater Stamp Compony, L B
Manchester, Connecticut,

500 WORLDWIDE — Large  variety —
Tunislan, Algerian, Moatocseo, ten different
beputiful Australian  commemorntives —
Everything 10c.  Approvals, MoeCurndy,
25[}3 HJg_h and, Balt Lake Elu' Ttah,

T UNPICKED Mixtures: large varlety:
0500 O, 5., S1.00. 5000 U, 8 1870-1%39,
51.50. 6000 Britizsh, $1.25, 3500 Cenada,
1.0 . 2000 Tforelgn, £1.00. Satisfoction
paranteed. Kuhn, 3712 85th, Jackson

Heights, N. ¥,

U. 8, I5 different commemoratives, only
S, To serlous U, 8, pppreval licamts.
Bedrin, 1746 Andrews ;h:.. New York City.

BE0LOMON _ Islands, Heg:hellea Nejd,
Caymans,  Manchukio, runel, Turks
Calens. Everylhing 3¢ with approvala,
{l-'t‘lruz. 130-Z Clinton Street, Brooklyn,

1000 MIXED Poster stamps and pa.l‘.rl-
otle labels 21.00.  Rooney, 116 Prinece
Btreet. New York Oity.

" 331 ABSORTED United States—bc, Ap-

rovals, Utechts, 1143-G Morth Heeler,

"hit.nsu.

HIGH Orade approvals, by niry.
Cal's Stamp House, Roseville, Hlﬂh‘lﬂl‘l.

EUROPE, 40 Years old=—10 differcnt 5{:'
20, 10c; 50, e, No approvals, E:luu,
Burl.mj Grreen, Ohlo.

UNITED States apptovals, Large selec-
tion nt lowest not prices. Stamp Company,
Albany., New York.

T HEWFOUNDLAND — 50 Al diflerent
41,00, Charles Campbell, Ford Hotel, To=
ronto, Canada.

FREE| Stamp wallet sincere approval
Eriicrrs. Thiese, 10528 Anzae, Los Angeles,

GOYA Nudes (2 vra,) Be. Approvals,
Millhiser, T724 Ahboﬂ Pittsburgh, Penna.

WANTED. Calleclions, u:umulat.imm.
Send description, Leslie Stamp Company,
Haverhill, Mass.

U. 8. Approvals—Large stock—Parks
comnplete 1%c. Box 488, Minneapolis.

WORLD'S Smallest  airmail—diamond
and trlangle stampa, frec stamp magn-
zine, also magnifler to study your stamps,
with large collections of stamps from
searee countries, A bargain, 5S¢ with ap-
Etmlml'.a Capital Stamps, Dwpt 2, Little

ock., Arkansns

W'E Buy stamp oollections, ing §5.00

to §2.500.00 cash. 40,000 varleties B.n.rl.ll-
oble on our approvals from  14e up
PEelgwin Company. Vineland, N, dJ.

TEN Dominican Rmub'!l.c COMMEMOTR-
Elvea, 10g, with approvals. Read, 3401
Farnell, Chicago,

39A



FINE Approvals, {reshly mounted. Fast,

prraunnl serviee, Tell me what countries
prefer and Il send thelr stamps.

ikmnu 345 East Ocean, Long Beach,
ﬂlLLI'

U, B, $2.00 stamp Mo, 572 (pett,
lie to qpp:ueanm for U, 8, a.purn'.nla
Haycock, BB3L Mﬂmpnlltﬂn Ave,, Forest

[ B

80 DIFFERENT- United BStates 1ie,
Pricelist free. Beidenbery, Bareds, Mich,

VICTORY Packet Iree—Includes stamg I‘_fls
from Tanganyika, Hnuah Cayman Islan

animal, scarce babyhead, coronation, early
Victorinn, s.tmw.i]. mip t-n-mgq- with Mg
catalogue—all free, Bend 5S¢ for postage,

E[w tamp Company, Dept. PM, Toronlo,
n 0.

50 D Brazil, 15 cents with
255?‘%" Quality Stamp Service, Wa-

il D]FFEH.EHT Forslgn commemaori-
tives Bel! Approvals. Benton Ryan, Mid-
distown, Connecticut.

Nzwmummnﬂ"ﬁati'u: special Buys,
different catalog $2 Calfax, 807
ﬂnrul‘.h 1_Westlake, Los An!etes C'II.LI'DFI'III..
lﬁ “AIRPLANE—War WELPON B‘Eﬁ

e, ApBrwnlm Bmith, :31 Eut
Rn elle,

" FREE Canada war stumps with approv-
als. Rheaume, #0489 Routhier, Montreal,
Canada.

T FORTY Btamps 5¢ with approvals, U'tt

p chal Colorado

Gtamps, 1012 Cucharras, i
Bprings, Calo.

FREE! ‘Western Hemlsphere pocket,
FPostage 3c. Owens, 806 Welsh, Bay Clty,
Michignn. R TR T TR

APPROVALS Any country. Want lsus
?qued. Melbees, 149-368 Beech, Flushing,

FIFTY Different Portuguese Colonies
10c. Approvals sent. Prall, Hackettstown,
HNew Jersey,

" PICTORIAL Packet 3c when requestin
gl;ﬂmuun approvals, Gericke, Hox 5

POSITIVELY Greptest free gffer—Lat-
est Boott's International £4.00 Stamp Al-
bum—ecovering  entire  world, :nm.u.i:n.l
36,000  illusirated., deseriptive Cos
Scott's 1943 Btandard $4.00 ca u:uu
“‘Philately's Encyclopedia™ — absolutely
free to mpplicants for forelgn spprovals
becoming customers, Bargnin Stamp Serv-
ice, Palm Bprings, California.

FREE! Russla war set. Postage 3e
Williams, 606 Archer, Bay Clty, Michigan.

“Ble P FGR Nothing! Scarce set “of four
Russinn commemoratives (catalog value
Blc) plus giant illustrnted bargnin lists,
All absolutely free Lo serious approval ap-
pleants for name and addresses of three
stamp-tollecting Irlends. Fittsco, Dept
31-B. Framingion, Massachusetts.

38 DIFFERENT French Colonies B5a,
with approvals. Exeel, Box 1315, Chieago,

AGENTE Wanted to sell stamps, no in-
vestment. Wll.l:li.m. Waugh, 2140 N, N.W.,

Washingion, D

PR.EE! Pony E:nrm set (fncalmmilen),
Postage 3¢, Hoberts. 406 Building, Bay
Citw, H’jchlﬂn

3 CUBA Sels 10c with approvels, Per-
lE]l. 1610 Bo. Third, Maywood, IIL

IR, Trtnels o, 0 0L
w j-lh-le approv rroll's,

t.. Los Angeles, Calil.

MER[G\O Gmuu; mtmnmnm'ﬁ'fu " sek
fre uq_ Is. Pladon Stamps,
IT].'T M Iﬂ.ﬂ.hﬂ I'.'Ilh'.“h Ohio.

T WHOLESALE Eggplemmu. Lo dealers
for 10c pos of bargains,
%rﬁm Eu:mps 102 Weat 42nd, New

()

FREE! Leewnard Is., Cayman Is., Turks
and Caicos plus 80 different mint Geo, VI
coronation ter stam tu appruvll
gervice applicants  sendin
Tatham Btampes, E_pnn!ﬂdd ﬂll

DUHITED States npprovils cun:mll:w oV
erage, fine quality, attractive prices. Sem-

inole Stamps, 36, Coconut Grove,
Floridu, S
WEEKLY Stamp magazine, thirteen
[AZ00,

weeks, 10c. Htemp Journal,

Mich.

A REAL Bargain. Specinlly r:nlred

packet containing 150 dlﬂ'rl:'mb- forelgn
and 68 different U. 8, stampa. catalog

rn!lqm nbout I.’!Dﬂ pamphlet which tells
ol “How lo Make Your Btamp Collec-
tl.un Properly” and large bargain lists, all

I Iy 23 id. City Stnmp
0., R0 cﬂgng‘n m?’ﬁ“ Cincinnatl,

A nvm. that satisfy. Nedl
B "siarF,  Philadelphia,

ﬁu.ﬂ'[‘ Pocket 138 all different from
Afriea, En:ul'_h Ameriea, Bouth Sea Islands.
eta, Micaragun  airmall, two
searce unused United Btates cataloging
e, trl le and animal stamps: mmg
others. Also Includes fine col
different British EDIDI:I!H—-—-EI.‘LM‘MI’I Ja=
maica, Johore, ete. and United States #4
and £5 high wvalues t.-l catalag prica

PBNNY
Grnnne

over §4.001 Eve r nnlr 5(: to ap-
provel apoplicants! stie Com-=-
pany¥, Depariment B0-A, Gl-mdl.'n Hew

York

SEND Postage for free United Gtates
priee list. Btanley

Gibbons, 38-F Park
Row. Mew York.

CANADA 100 Dilferent 25c—aporovals
all eountries. Lists. Victoria Stamp Co.,
Londan, 4, Canada,

SMOEY Mountain commemorntive sheet,
llrfeﬁ. U. 8. stamp lssued, and 33 U. 8,
including commemoratives, alrmall. rev-
enues, -.-u: Catalogs 7éc—To approval ap-
plcanis for Se. Curhan Stamp Company,
Giloucester, Mnss.
STMJPE ‘W'untcd by thousands of ou

readers, Your ad in this space will b:rl
ilw some nice orders. One advertiser sal

WII:IDIJ stamps, Write for itive proof.
Johnson. Clussif Advertising
mu.ual:er Room 301, 200 Enst Ontario SL.,

Chicngo.

I'.T S Approvals. Low priced stamps.
Stamp Agency, Y-14 Dunlup, Pitisburgh,

Pennl_
MIXED U, ald mnd new 35e,
1 11: 55c, 2 lba, tll:ll} Weatherby, Troy,

H‘H‘E Alrmall triangles, §¢, with approy-
als.  Avalon Stamp Company, Springfield-

30, Mass.

FREE 100 Btamps with approvals,
Th B 2T Glenwood Place, East
Orange, N, J,

TEN Cruy-mg&ﬂmmm e with np=
Provals. Knopp, Box 1381, Bristol, Conn.,

LATIN-AMERICA—Nice pl.l#et. 100 dif-
ferent, only 10c with spprovals, “Cres=
cent El:.mpt "" Landon, ﬂﬁ.l‘lldl_

Btates for 10c! 500 U. B, A.
—u.hﬂulu.l;eLp’ unpicked and unsorted—just
as received {rom church missions. Many
eties, inecluding ecommemoratives, adr-
I'h-nil'l high values up to $56,00 denomina-
tion! Price only 10c to approval appli-
canta! Money back i not delighted. Swan
Btamp Co., Dept. 808, Dunkirk, . ¥.

10 DIFFERENT Burma and Nicaragua
'Will Rogers sot complete for only fe to
approval applicants, Wonder Loke Siamp

0., Ringwood, Illinoks.

LOWEST United States stam
Free illustrated eatalogue.
Berw ARH,

prices.
BOVEF'S,

FREE! Complete *'United States™ stamp
catalog 'l‘i“l 000 illustretions! Send 3c
I'nr 'Bn-tn l-rrl: & Co,, 137 Translt

40A

HOBBIEE AND COLLECTIONS

HOBBYISETS! The Hobby Spotlite Mag-
azine has depariments on stamps, colns,
matcheovers, elgnr bands, book, circusiana
and many other hobbies, Whl.r.n:wc_r._;w
collect, ¥ou need l Sam
whole year—§1,040, :.ur.q Pu
rrlnnli.

Box 183, Cakland,
match covers. 100 all

UNUSED} Baook
different, §1.00. Free list. Charles Edel-
man, 13110 Exst 84, Clev onio,
FREE Gold ore, Send stamp, name. fd-
dress, Miner, 876 Eliot, Denver, Colorade.

ﬂtlﬂl‘ﬂ.

GENUINE Arizona ruby and i nmerl. RATD-

re, send gquarter for both. Mineral
pecimens Company, Box 2051, Phoenix,
Arizona,

" JOIN Mabchbook club, hc, Free covers.

Box 101-E, Rochester, N, ¥

COLCHICINE—Evolution chemical cre-
o T S
RERZING .

Questok, Wellealey, Mass, :

COLLECT Postenrds from everywhers,
Fascinati interesting, instructive, Jain
Hub, 26c. 10,000 Callf, views,
list 3¢, Hollywood assortment 15e. Lamar,
1L Lima, Burbank, Calif.

NT Cactus
nlnnh Jmtpﬂl.d..

atnnu. removed
nasorhe $2.00,
AL ri

FFERE
Eulaiia Turmer,
EEJ\.UTIPIIL .I“'ﬂ
from rings, 1
Lowe's. Box Jll at Laoails,

NEW—J.E Different match cavers 10
Box 12, Rochester, M. Y.

20 DI
£1.00,

CAMERAS AND FHOTO SUPPLIES

ETILL Availnble ot Central—Hundreds
of bargnins in cameras and supplles. Bend
for [ree ilustrated catalog lis atill and
maovie camerns, filns, lenses, enlargers,
meters, supplies—at tremendous savings—
all gusranteed. Trade in vour old cam-
era or equipment. Wreite for your free

of newest money-saving bargain book

—just outl Ltmlte:l edition, Eurr:.l'
Central Camera [ otolia
uariers amnc 1885), !34]' .!l.mlrlr1

pt, Bal ﬂh]cu‘u, Illinals
mvun Hud.mhroml:ﬁ. z"zz' Na-
tlonal rks, world's faits, etc., sold on

money-back bosis, nest cnth hun-
dreds of subjects, RE& IDEJ-KWH.
Maryland, Departme

HO More wasted ﬂlm or  unmn

of. Bell to magazines and newspa
Make good money wherever you live. E’?
low coat, home stu course shows you
how! Free catalog niversal Photogra-
gftfym‘ Dept. 10, 10 ‘Wﬂl. 43 Bt., New Yoark

SPEED-Q-COPY Groundglazs |
nittnchment for Lelca, Conlax, Arm 0=
and C-3. Bend for literature, D. Paul
Bhull, Dept, PM-21, 240 S50, Unlon Ave.,
Los nn.sg:lu _Californin.

MAKE Maney jn phnmcrn 7
qulekly at home. B‘nw]m:u [ S
perience um:t-mu:.rr
ueation sufficient,
menls fres. American Behoo Phobog-
raphy, 1315 Michigan, Dept. H-JIS]t Chieago.

BABE BSays: War time proves Bass
leadership, Amazing selection of finest
atlli GF.I'H'!' jca, Contax, Korelle re-

Argus, new and used still available.
'I.I.'ru.u for guotations, Satisfaction guar-
roleed or your mnne:.r re:unum Bazs 'm.u.rl.
‘erm, sells "em, trades Bass Cam

Company, Dept. AG, 1'79 W. I.hd:lmn Bi-.
Chicago, 1llinods.

HAVE You 4 Ccamera?
for recent number of our big ma
howing Diow to make betier Blctures snd
earn money. American Photography, 1168
Camera House, Boston, K

CAMERA Repalring, Bellows made ta
order. shutters repalred. Bellows made to
fit n.l.l standard cameras! United Camers
Co., Inc_, A. 15I5- Belmont. C‘.h

CAEH! BSpot cash for camerns, lemu
binccuiars, movie or still, sound projec-
tors,  Gend :I'I.Lll ﬁr'ﬂcrlgtiun by tnl.ﬂ.. ar
wire for prompt , Qver 30
of dependability J.u.au.rua honorable - deal-
ings. Bass Camera ii' 170 West
Madison Street. Chicago, Tlinois,

ALL Makes camera films, 100 1t 16mm.
£2.00, 8mm, 256 ft. double §1.26, Develop-
ing fres, Also complete movie subjects
nv.d].u.bilq:lm‘i?rﬁv.-. for catalog, Btar Safety

Center Bullding, New York.

FHOTQ FINISHING

35 MM. Fine grain developed 36 big
amrh‘.llni 3lexh enlargements $1.25, Re=-
load 35¢. Photoshop, Linton, Ind.

ENLAROEMENTE From negatives, two
GxT 35¢ (esin). Oarrett's, Pittshurg,

Toauxinm

Bend ten cl:uts

Masx,

" BEAUTIFUL 8xi0” Enlargrment—325e,
And you can get another Iree, Empire
Photos, Adams Center, New York.

18 SPARELING Lifetons prints, 2 beau-
tifu] Hollywood enlargements, free Leath=
ertone frame and phote wallet anly 25e,
Free photo album with first order. Life-
;.-unt Studlos Dept. A-2130, Dea Molnes,
WL,

P 87 x5" Enlargement—no  extra
enst! Thrifty Dan the Camera Man &
send vou one doublewelght portrait qual-
ity a""xﬁ" enlargement—nabsolutely free of
extrn cost—if wyou order another 8% xS&"
enlargement—_or only 15¢. You gel two
enlargements for 15¢! Made from your
negatlive. Bend stamps or coln. Satisfac-
tion guarantesd or money refunded. Im-
mediate service. Mo walting. No red tape.
QOffer limited. one to person, Thrifty Dan
the Camern Man, Dept, 101, Grond Rap-
Ids, Mich,

35 MM., Argus, Bta Eme!)t
izfepeury''y 38 o:pmure rnlla fine grain
Mwluptu {Eastman DE-20) and bclul-t-
fully enlnrged to 3" xd"™ glossy prints, 90c.
rel} reloaded with tman Plus X,
dne. 1B exposure rolls, 5S5c, reload 20c.
Fllms permanently protocted by revolu-
tionery Crrolyte process, J4-hour service,
Satizfaction puaranteed. Free mallin
bags, sample print. Write Technifinis:
::.an-uﬁnta_rr_ 872 Brown 8t., N. W., Roches-
o, M. Y.

POPULAR MECHANICS




OICE Of the Stars.” Bixteen Hol-
lvtint prints with each eight exposure
roll -ﬂe'ﬂa{:%I 5:: unllrnr,m:nt Coupor.,
Hollytints, lywood, Californis,

T ROLL Develnped nnd l:B OvETSiZe g]nss:r
\reln: rints, § exposure 30c; 12 exposurs
exposure 60c. Overnlght service.

l:lameh Fhoto Bervice, 1318 W. Columbia

Ave., Philadelphia Pennn

DD UBLE Bize grlnr.a—uua.:ut:' work—
your roll & & g Jd0c, 12 expase 40c. 16
expose  §5o. eprints 3%%¢ each, Calll

customers add sales tax. We pay return
o8 Get our low price on enlarge=-
ments and copy work. All work guarsn-
teed. Everlasting high gloss finish, Ower-

rht service. Pa hoto Bervice, Box
666, San Francisco, Calif.

BEAUTIFUL Enlargemnt ~ from  each
feture en roll 25¢. Cut Rate FPhotos,
ept, B-4, Janesville, Wisconsin.

. ENLARGEMENTS—dxl07, 35c, Send
negative. Guaran Look Photo, An-
dover, Mass_

DY¥-TO-FRAME (x4 Enlargements,
Se! Hand colored 20e—[rom _rnur nega-

tive, 16 reprints vour negative, 25c.
dak \'l:lchd withh 16 guaranteed
deckled-edge Velox prints 26cl 3§ expo-

EUTE Eﬁlﬁlﬂ 1“¢1I developed, vaporpted, en-
Iarged to 3x4, §1.00. 3x4 reprints, 3c each,
Immediate aarvlul: Free mallers! Ameri-
ran Studios, Dept. 510, LaCresse, Wis.
PHOTOGRAPHY For pleasure and prof-
it. Prepare at home. Common school ed-
ucation uu.ﬂnlent-. Write for information
sod requi manm American _Se af
Fhotography, 5 Michigan, Dept. 82,
B,
HT Beautiful enlumeﬂ nrtnl:a [ mERr=
posteard slze) or 16 regul PI ks Ihc,
. rolls enlarged al,mﬁ £1.00. PBur=-
ton Studios, S6M

— - KL L
EVERY Picture an enl:rlam.enl.l [
eparkling deckle-edge enlargements and

:rnll deve unad 25¢ caini 116 slze or small-

UF nr.l- 3:. Enlarge Fhota,
M HW an

; mnﬁm'ra 1.00 '-"alu.u fil.n 35 n:le.aﬂ;'nh;lﬁ
ng today. exposure flne graln 31x
t:l'lTl- menls; deckled, embossed m=r:ln
and Eighleen exposures Ther sixtesn
exposure splits 56c, Free mallers. 8 EI
sure ralls In beautlful deckied e{mh-nt

ish with

ll'allhix

embossed wlde margin,
Film Bervice, tﬁ. Chi—

. 16 BEAUTIFUL Oversize deckle

prints and - two enlargements with

grder g-u. Owiphote M1, chthcr:l‘urd
.

REPRINTS 2c Each, 100—$1.50, 6 or 8
exposure rolls developed 2 prints each ex-
posure 2fc. 36 exposure jhmm. rolls fine
!:'l.m. enlarged prints $1.00. Mailing baga

ree,  Mercury, A-109 North Dearborm,
B0,

[] EK.FDEIJ'RE Rolls, glant size Z5c; 16
[ e rolls, S0c. Mayfalr Photos, Box
26 -I{ Tu:ll:du- Cihia,

i Doveloped: Two prints each neg-
atlve 3bc. Reprints 2c each. Bummers'
Btudlo, Unionville, Mo,

THREE Prints each good negative, 8 to

B exposure rolls, 30ec. 12, 18, 18 E:nnaura
rolls, B0c, Reprints, 3z Fred East-
min, Bade, Iown.

ROLL Dweveloped and B lustrous distinet
figlsh Hﬂ'ﬂ#ﬂﬂﬂ- Velox glossy prints 35c—
reprints 3c each. Fotoprint Service, Box I,
Roanake, "i"lnrlnln

Bx10 SILE
Bond nml.ln-n.
vine Park,

FILM3 .‘!Ed.!utlﬂ.l:l]ljl' developed with 8

Finish enlargement—26e.
In'iut Gtudio, 4006A TIr-

Axd anluﬂmnnu 3be. Hend for price lst
and Phnl.ﬂ-".ll:ﬂ'i-cﬂ, 1 Dewey
Bt., Hn‘n.rk. H.

MOTION FICTURES AND BOUND

EQUIPMENT

RENT By week. Bmm., 18mm. films.
Hew calnlo Lowest ra.tu Dayion
Film, pru Donyton, Ohio. 3

IHH‘M KODACHROME UEnd" titles, 3
for £1.00. 'With fadeout, 50¢ each. Guy
Hlﬂ-lmn. 7838 Santa Monica Bivd., Holly-

OUTSTARDING 36mm. sound features.
Bhorts, Demsey, 12X Berkley, Youngs-
town, Ohio.

RELIGIOUS Films, 1imm. sound, si-
lent, Screenart, 720 Tth Ave.. New York.

MOVIE Library. Bmm., 16mm., 35mm.
Heligious, cducational, sports, comedies,
travel, Hequest catalogs, Gimcm. pro-
JW!DH. buy, sell, exchon Time pay-
men oarulls: stmhI.l:shn-d IE'H].
West dbith, New York,

DEVELDP Your own movies., Save | =II:I",H.
Bulk films. Developers. Cenera Company,
Davenport, Towa,

16MM. -8MM, Silent-sound film for rent.
Large rental catalog 10e. Natlonal Cine-
ma, Tl Dey 8t., New York,

"COMPLETE 16MM, sound subjects,
{Meed splicing.)  All sizes fllm, bou t,
Catalogue-sample film
Yntimuvﬁ. 2120 Birausks,

. 8mm, Subjects B8c. Spring
Films, Hopkinkon, Mass,

BASS Bays: No slmrl.nm: of Cine Cam-
erns at Bass, Largest sto n the coun-
1'-‘)‘ of B mm, and 16 mm, a.l.leut. and soumd,

@ have them new Bnd used. Bell &
Howell double B, used F:3.5 lens, $37.50;
Eryslone double 8, F:35 [rns, 826.60; Hes
wvere Turrel Model 58, F 2.6 lens like new.
$082.50; Cine Eodak 16 mm. Hudel B, F:15
lens, 32250, Bass buys sells “em,
trades ‘em. Write [or tund.cmrd Cing
price lat. Batisfaction guaranteed or
sm:l.r m:m-.-f refunded. Bass Camera Com=

A, 170 'W. Madison 8L, Chi=

cﬁm Illlnuls

B AND 16MM. film-subjects—Black and
white and color—=oind or sllent. Largest
selegtlon ever compiled, G5c {o $200. rite
for new deluxa 1043 catalog—profusely fl-
Iustrated! 25a {eolh or stompaj—refund-
ed first purchase, Hollywosd Movie Sup-
ply Company, Hollyweod, Callfarnia,

CASH For your old musical Instrument
regardless of condition. Accordlons, oboes,

saxophones, oons, clarinets, English
herns, trumpets and other horns. Look
around your home nowl Turn your old

lnstruments into ensh. Tell us what you
have to sell. Geb our price. Wrile or send
Instrument,  Gretseh & Brenner, Ine., 43

L I0ith Btreet, NMew York City, N. ¥,

FREE Deal—Specin] imporiance to song-
writers, Jackson, B-9441 Pleasant, Chi-

Lo e e ey

S50NG Pooms wanted: Write for f{ree
boaklet outlining your rtunity. Unit-
ed Music Corporation, Dept. 14, Salem,
Indimna.

BONOWRITERS! Amazing outstanding
offer. Hibbeler, ©5, 2157 Mo. Avers, Chi-
£8Eo.

T BONGWRITERS, Write for free booklek,
rafit sharing plan.  Allisd BMusic,
t Fourth, Cincinnatl, Ohlo.

SONGWRITERS—8Bend poem for jmme-
dinte consldernlion and [ree rh!.:nlng dig=
tionary. Richard Brothers, Wonds
Bullding, Chicago.

MUSIC Compose
pamphlet on reguest.
Iing of completed songs. Seod poem lﬂr
consideration. Keenon's Btudios, Depl.
PM. Box 1140, Brideeport, Conn,

to wards. Rhymin
Phonograph recor

WANTED! Lyries, melodies for songs.
We arrange, publizh, sell. Buperior Song
Studios. Passaic. M. J. :

MUSIC Composed to words,  Wonderful
proposition. Bauer Bros.. Duhknah, Wis,

LEARN 5wl lano! I brings fres
folder. ﬂhzis“nfennoufuu Eimball Hall,
Chicaga,

WERITE Songs. Big money and repuia-
tion. Write for information. J. Gordon
Pub. Co., 201 M, Hoyne, Ave., Chicago.

RADIOS AND SUFPPLIES

“THE World's Greatest Passion Blay."
16 and 33mm. Speclly sound or silent,
Rent or purchase. Hemenway Film Co
33-F Melrose 8t., Boston, Mass,

J5MM. 18MM. Sound silent %'uiwtm
Bavarese, Woodclifl Lake

B-MM.-16MM. Silent-sound; all

subjeots, Flims rented eversrwhere,

cnt & (gample film 1),

l&t&lt
Frew
‘Garden

Film, 317 West hith, New York.
WANTED: Used equipment for  cash,
Films, cameras, projectors, ste.  Peters,

41-C South Fourth, Allentown, Penns,
T EMM.-16MM, Films. Free estalogue
Esmnp!: ﬁ:lrn 10¢). Parkway Exchange,

61 Eastern Parkway, Brooklyn, New
Yook

MUSIT AND MUSICAL® INSTRUMENTS

“PICTURED Flano Playing,'” No notes
— gensationnl  results guaranteed — 10c
gample. Picture Flano, Wallace. Idaho.

LEARN Fiann——mumung chord sys-
tem, minus mono Rare tnl‘ormutlun_

Write “Plano BLIL" 207 Ossington, Toron-

Lo, Ontario,
LEARN Popular piano!l Write Magic
Glendale, Calif.

Key, 111-A Hroadway, F P
MUBIO Em‘ur‘n:r.‘d song printed. Re
nald Belcher, nifham, Mew Jersey. -

Iablished mm_

BEONOE—Song poems wanted, No charge
for melodies, gﬁarl;ztm: service, Holly-
wood Recording Studlos, BT024 FPreuss
Sta., Los Angeles.

BONG, Bm:ls poeiit  wWrilers: Eduru
spending an¥ money on marketing your
HONES or Sﬂl'lg Poems \Eﬂt cumnlsm detalls
abouk ""Tips 1o Bong w ves you
unnecessary time and up-umt'. Write me
todoy, Een Rasmussen, PM-3, Box 481,
Hollywood, Callfornia,

POEMS Wanted for musical setting.
Bend poem for immedinte consideration.
Filve Star Musie Masters, 620 Beacon
Bullding, Boston,

BONOWRITERES: We afler complele
service. Mplody writing. recording, radio
broadreast, ma Euoﬁ-rﬂc"mj?!}d Record-

ers. Box IMTE

" GOT Words for a song? I'll wrile music]
David Ahlstrand, Eettle River, Minnesolta,

REVISED Plans 18 lung diztanee crystal

Bels, with 'Rnrilﬂhuuder —yeir, Bie, Lab-

oralories, 1406-C TTth Avenue, Oakland,
Californin,

RADIO Bervice men and experimenters

gend for our glant radio calalogue. Bawe

dnllml'qs United Radie Co. (1000M), New-

FH-DIG Communications courses uul.II:u
fying for all federal leenses. Home study
and resident courses. American Radle In-
stitute, 1123 Broadway, Now York, N. ¥.

BUSINESS OFFORTUNITIES

NO Age limit. new business, every ofMce
o prospect, office furniture leg guard pro-
tection for women's hose, dresses, men's
trousers, cost three cents to make, sells
for Nity cents and one dollar the pair,
Materinls Tound in any town, no priorities
required. Only fOve dollars capital neoess
enry. Batisly yvoursell, ask office workers
in your city. Mall one dollar for complets
information and sample palr. Baskin,
1905 15th Avenue B.. Minmeapolls, Minn.

OPEN Rawlelgh routes are searce but in
B0 vAst an organization expansion creatos
nt'l-' i}:(porlun ties. If ambitious, willing

errnings and increase
rapldly wrile Im' full infermation. We
rupply s.a.lea_ adﬂrt]sln: liternture—all
ou need. fl Co., Dept. B-118-
PLE, Fr\clp-n\r

BTART Home business making statuary.
plaques, art goods, mnoveltles, souvenirs.
concreta ?ulbﬂry gartden furniture, artifi-
cinl marble ﬂ.mrinz liguld marble. Moko
our own flexible molds, Amazing profits,

alunhle folder tree Creative Publishers,
{PM2), Glencoe, IllEmols,

BUCCESS Bays hello to you! Your own
boss, your own business, right at home!
A a:dna new mail order course shows you
Th:l;r ital starts you. Thrilling dul-n.tl-u
t‘nt. mtunr. 162 'W. 42nd Bireet, New

York.,

PROFITABLE Mail order Information

for stamped unw:l . Ellep, 1564 Slerrn
Lame, Stockton. California.

UNP&INTE‘D Wnu plagiies, stetoes, nov-
elties, bookends, Request wholssale' lists,
Omann, 642 Broadway, 8it. Faul. Minn

Hﬂm Fentures HDW UR; ProETRIM EONOWRITERS: Send poems for offer MAKE Money by maoil. Work home.
renied.  Projectars 828 Pree  lis Y " Wrigh
Bimpson Fil E'l-lﬂ-ml-‘ab'.uz Ohio, and [res rhymin ﬁﬂ;ﬂﬁjﬂy E:ﬁ?&ugrmm Fascinnting lterature frec. Wright, E3.O

1 ERIN'GE “ﬂl.ll‘prise" nssortment Smm.
calorful titles! LeMoine Films, Nevada,
Miu-.nuﬂ.

ZEHTI'H Bound projectors for

LEIE I.a.nl:'ln'w , Beachway, Keansburg, M. J,

F‘RE‘E :IB"IS Movie catalog; sample films
10c. Goodwill Company, Jackson, Tenmn.

FEBRUARY, 1943

records  made.
112-F.J.. Coney Island. N. Y.

EDNGW'RITERS—G:!- the fac l.a Fr('
Informative booklet, plan. Write today,
Bane Service, 331-0 est d8Lh, New York,

ACCORDIONS, Dealer prices. Fur
contls. Diecount prices. Write Motro, 44
North Albany, Chicago.

Mn.u:e Avenue, Irvington, New Jersey,

H-IN, 300 Moneymakers, 250 post-
Il!nld Quality Deistributors, B6E8 Fern,
adon, Penna.

CAPITAL Sseekers—Interested in rals-
Ing £25.000 or more for o legitimate ect
should write to Amster Leonard, Fox
Theater Bldg., Detroit, Michignn.
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BTART Well paying mail order business
at home. Full particulars free. General
Bales, 145-A East 18th, New York.

MILLION Articles. B-u:whull:ul:. Val-
usble directory 10, Ideal Service, D=3,

Park Radge, Il

BTART Letters in home, Whitecol-
lar profession, rofessional  Products
Company. Madisonville, Clacnnati,

MAIL Order business course sho®s you
bow to make money, spare or fulltime,
Teaches professional mail order technbgue
=L penrw-munjng schemes. Free de-
tails. Company, 50 Sherman,
Dept. B iDI‘ Chicago.

10,000 PINT Cans, 5,000 Wax cans, Lth-
pgraphed. Ball empty or fill with polish
and wax, sell at cost. Consolidated, 1943
Horth Californla. Chieage.

§$10,000 YEARLY Using formuis from
Behemer Magazine, Alllance, Ohio. For-
mula, Schemer 12 mm:lt.ha just $1.00.

T THE Lord's coming! 30 proofs free.
SBcheall, PIIXB, Duluth, Minnesots.

TOWHN Your c awn prnm.u.ble home, office,
mail business. Over 100 golden opportunk-
Ues now open to you. Exclting informa-
tion free. Profitable Enterprises, Cobles-
kill, N, ¥,

MAKE Your own Flexible Molds, Stai-

. Art Goods, Moveltes, Artifieial Mar-
ple Floaring, Liguid Marble. Literature
free. HKemico, 2-M, Park Hidee, Il

WILL Buy or ﬂna.uce mail order business
or correspondence achool course.  Give
complete details. Art White, 800 Broad-
®ay, Cincinnati.

TFOR An extremely proftable Lletme
bHusiness, operate a collection  agency-
credit burenu, Many make 4,000 }WFE
up. Write Colo Associates. Syracuse, N

DOLLARE Dally! Start home; mail-
order; businessea, Details. Dufly, Goving-
ton, Ky. e

MAEE Exira money at hame. Use your
spare time. Literature free. Write now.
Hodges, 321 E. 41st, Chicago, J1L

~ FREE—200 Clever mallorder, homework,
Jocal business offers—all snappy money-

makers. Lewis Co., 828-M Cnrpenter, Ouk
Park, Illinals,

H:{:IW To Muke Simple Molds and Plis-

ta.-r Plogues,"” Mo rubber required! Book-
250,  Plesteroralt, 140 E. 43rd St
I:‘-Il_'v{']und Chio

mmlmndl.ﬁ: distributor
nl;-unl.nu. Your own business, Big profts
&8T5 m:l.'.'::mry. Depn, T47 EKingaley, Po-
Culif, =
WANTE:D County representatives—Sen-
sational 1007 profit Sbc seller Storme-
Proof Cigaretie-Cigar and Pipe Lighter,
emploving charoonl principle—"Mare wind
blowa—more lighter glows."' Everybody
winls one beeguse everybody smokes. Men,
here’s that useful, non-eompetitive mon-
cy-maker you have besn looking for,
Write—Storm-Proof  Lighter Company,
126 Lexington Avenue, New York.

SAVO-GAS, Biggest monevmaker yet,
Quarter brings sample, Marshall, Bax 151,
Beeville, Texas,

SIONS And showeards easily and ex-
pertly painted with letter patterns, ny
wizen and sty Write [or descriplive

folder.  Joiin R.ﬂ.l:ln. Al1330 Central Ave,
Chicago, i

MANUFPACTURE In ruur hume Fin-
ished product sells for 2be, L Je, Bame

ple and detalls 25¢ coln. Ui'l!h!d Prﬂduct&
Ridgeville, Indians.

HON'H‘\' Mnki q?nﬂun!tlw Iurl:l

Mc., Bryant's, E::}Is 2838, Denver ﬂm.

LEARN Your body chemistry. Discover
your talents. Interesting.  profitable
u-t.udg. Particulars free. W, Gooley, 3010
HN. Bell, Chicago,

550,00, $100.00 WEEKLY Using sawdust,
AStamp appreciated. Clement, S80R Cors-
line, Rochester, M. Y.

MECHANICALLY Inclined men—Own

and ure te generil appliance ir shom,
Complete, llusteated course " yoil
how. Welding, refrigoration, motor ce-

pair, how to get business, ete.. all phases
covered,  Free literature.  Christy Supply.
Dept, 135, 2835 N. Central Ave., Chicago.

AMIHGL*! E}umuﬁl‘ul mailorder plan.
Waork at Pl.y: well,
and 'l'n-lltnble ﬁ Leona
ers, 155 West S3rd Ebrrl:l. Mew York, N. Y.

EXTRA Income—Plenty mall selling oﬁ

tunities. Write Eals, 4254 M. Kimba
(il

AGENTS—To mail our literature. Good

rofits. Home busioess. Mayw 1153

ropdway, New York,

FULL Or sparetime propositions galore
in “Money Making Business Siarters.'” A
£1.00 book You can l'llil'l-'l: for 15¢ prepaid.
Drder today. I W. Meeks Pub, Co., Box
THZ, Weed, i A~

5 MOST Read “mail order mn:iﬂnu e
ﬁrma.nd Cartier, 606A North, Pittafield,

[T

2g DAILY C Q‘pe:l.‘:ﬂ.l.t’_l. Hew ¥ 1‘1!1‘1 ofMice un- U=

der your own name.  Co-operative Oilices,

12 Lexington Avenue, Mew York.
A:E:Eﬂﬂrtalﬂ.ciﬂ mlr‘hle Il.'ueﬂ tiles,
agues, flgurines . POt
Een' nmreltlﬁ. ﬁnllll.nﬂ.v m]m‘fu sam-
free.  (Also—Belfhelp arts, ‘wealth

l:ulturc. paychology, hypnot um..] Payn,
:ﬁﬁﬂrln# Vista (Room 101), An-

u.ixm Money collecting money.  Good
income; gquick resulta. MNational Callec-

tors, Newark, Ohlio.

LIQUID Marble-—Calarful,
briish, spray! Cemposition Hoars. rubber-
lastic malds, Particulars free, Marbleis-
ing Scrvies, Edwardswille. THlipals.

BRUSH FPlating outfits connect to a bat-
tery, no tanks necessary. Almost pa sim-
ple as painting. Your opporiunity to make

income plating autoparts, throom
fixtures, reflectors, mirrors. Get free proof
and partleulars that put :lnu in lm]:lrl'u;
busineas ¥OUr oW,
Ave. H, Decatur, Hlinois.

WEBER Typewriter Mechanies Bechool.
Simplified homestudy-repairing  increas-
ing. Canton, Ohig.

PLASTEX Indusiriea offera industrious
men nn opportunity to start o business of
their own, manufacturing art goods. nov-
elties, souvenirs. ote.. in Plastex and mar-
ble imitation. 5c material makes 81 aril-
cles, Rubber moulds furnished for speed
prodietion.  Small investment brings good
refurns, ‘We are now pln:ln[ big chain
store orders with manufastuyrers, Write
for interesting booklet malled free Plas-
tex Industries, Dept. A, 1085 Washington
Ave,, New York

BTATUARY: Make all kinds.
rocess, Make and instnl]l artificl
poring im eolor. Liguid marhle. Other
money-makers, Write promptly.  Litera-
ﬁlr! ree. Compo-Tex, 788, 8t. Louis,
o,

lazed! Mold,

Simpl
Ginl stane

HOW And where to cbiain captial.
explained, porticulars free.
Wapakoneta, Ohlo.

POPOCORN And potnto chip machines,
We help start men and women in buainess,

Long-Eakins, 1960 High, Springfield. Ohlo.

Fully
Star Bervioe.

CHARTERS: Deluwars: best. cheapest:
free forms.  Colonial Charter Co.. Wil-
mineton, Del

127 wAYS Tn make moeney, in home or
office, business of your own. PFull partic-
q_l‘.n.rta. free. Elite Co.. 314 Qrand Bt.. New

or

BTART Home business making concrete
nrd:n :‘urnl;!.ure. pottery. bird bath. fow-
. Amazing prafits, Illustrated in-
ntrul:ii:m mnt 25e, Popular Mechanics,
0 E. Ountario, Chicago,

MONEYMARING OPFORTUNITIES

HOMEWORKERS — 388L.00, $75.00,
B100.00 Weekly, Gislwuud gifts. plucgues,
novelties, Material, molds, instructions
Mirnished. Sample wmdcul. mold model
with illuztrated molding circular, cata-
logue new fexible molds., 25c postpaid,
Castwood Products, 2110 Lawrence, Chi-
CAED.

IMPRINTS Withoiut cash! Pree premi-
ums for vour ciustomers, No more mdvér-
tizing bugabod! Dollar ofders filled fog

u freel Newest and fastest selling line
n mall order. Rush dime for full partic-
nlars, and we'll inclode =ample copy of
one 6f our best Zhc plans—a plan that
renlly works, T. Hickey, BMM 5 Ever-
green Avenoe, Kankakee, Illinais.
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LICK After-war lavoffs! Estsblish
sparetime home business—added income
now; future securt Free details scores
successful momeymaking Erl;a.nz. Co-Oper-
ative Service, T34 Ashland., Buoffalo, N. Y.

MONEY Making, spare or full time plans
:I'ﬂ. Dppm'l.unu!, Magazine, 10c brings sam-

Cﬁ portunist Magazine, Box 631,

Illmnm Maryland.

" DOLLAR Orders filled freel  Inves

Cuatler Publishers. (3158], Rl:n.dinu.

ate!
O,
MAKE Mnn.e; operating maill-order
home business! EMHL&JIIETM#[GM! plans
. Madizon. Chi-

$£1  Mupck Wright, 188
cago,

EARN Money evenings, copying nund du-
fimﬂnr comic ecartoons for advertisers.
ce, Argyle, Wis L
.H.T‘I.B:HTIGH Make mnneg selling wn
sunE Ten formulas for §1.040
&e{}rn{ 211 E. 32 St., Bavannah, Ga,
PROFITABLE Humefwurt. Fascinnting
sample and details 1 mﬂr_tﬂl.nlpir:ﬂ!
ects, 1320 Limdsay, Gl.mmvﬂln Texas,
MOLDMAEING—Plaster Casting, Com-
E»lute Iurmu]n.!.—tu.ll; s trm e abe.
Ideal Service, RM-1 Park Ridge, I1
EFAREI‘ILE Opportunities, Dotails
g:ﬁi Phil Bruce, Box 34le. Palo Alto,

" GIANT Malls Gc; Mail Sale Muagnzine Jc.
Opportunity mail free. Harvey Tecple,
{PM) Decatur, Indinna,

FIVE Different money meking m
Iines 100, Loren Hollenbers, R.ull:'fllll: II

“MAN, You'll like silvering :mlr.rm ru-
flectora] Making sparkling glass
plates. Outft prices, BSprinkle, I'lltl:r.
M287, Marion, Indlana, "

MANUFACTURE From Phqrphulunc.
Cledining flold iz o Eﬂf and 10 fast
eellers. Bend 25¢ for et and sample,
gfﬁt.ern.. 201 Ollmax Bldg., Cleveland,

L e

“"REAL Cash instead of promises] Lose
no time.  Investigate the Commercial Re-
porter Plon. Entirely new methods bolld
renl mail order business, Very small capi-
L‘l-l. Full information 10e. Aot at omee

F, H, Martin, B'll'll' P Jefferson Avenue,
Balnt Albans, W
nrfnm. anlg"'
cle, Indlnni.F

ET.M?.T Your own business home or rnf-
flee. 101 formulas of egsy bo make prod-
ucts 25c.  COrittenden, 125 Linocoln,
bard, IlL '

THAVD-0OAB, BIEfet monsymiker yet,
Quarter brma's sample. Marahall, Box 151,
Beeville, Texas

“TIRED Of wnrk:ln.i for others? Be yoor

IJ“I:ms.'al mmca. QUATTEFS, dollars. by
ml

E-n nlnrs, Entar-
prises, 't PO, Box Iﬁ'i Eene, Nevadn,

YOUR HName prtnkﬂ in 10,000 “Big
Muail" directories 25¢, Checking coples
sent, Arlesse’s, 15881 Log Cabin, Detrodt,
Michigan.

LEARN Metascience, Remarkable drug-
less healing, Mo manipulation, No apps-
ratus, Unbellevable simplicity and results,
Inexpensive coTres ence courss. Write
Metascience, Do Land, Florido.

MONEYMAKING ldoas—Latest books—
Bargain catalog [ree. Popular anhmu
633 &e, Clair, Chicaga,

FORMULAS, FLANE, ETC,
Formulas. Detalls fruu. H

Hl:'l-' books. Hew im-
10e, Fowl Printing, Mun~

MHE “Fust & H]Jlni prochlcm Mo
chinery, "“Chemist proved Pnrmq'r,“ n
Literature free. 15, Park Ridge,

Ilinois.

FDRDIULA.E Fnram EWGI thuu
new, diferent formulas is a money maker!
A u:ﬁl:r.ard wtll hrl.'%!:lnu Interesting de-
tans 2nd Htmi,
.'ﬂm-ul'.lgn ﬂzll' Fork

10,000 FORM EI, Monoymakers. 024
BIH wl‘ ]'.u.“ LTh,  Idenl Service, 179,

B, A

COLOHICINE—Evolution chemical cre=
pbes new mutant plants, IHostrated bml-
let—plus  Experiments M 25,
Ques| Wellesley, Mass.

"LEI'LI]NGUB Palnt"' ahl.nﬂ in ﬂart.
Ensily mude, 100 other form Iamn
]liu.l Harvice, :!I:IE. Parh R.tcrﬁ 111,

il 35
" MECHANIC'HE Magic pasie son F
mula e, P rwin, n wik, G‘Ethhgl‘mn.ur_

“"MAKE That precious coffoe go twier
far. Guarantecd formula $1.  ERal
Brooks, Arkansaw, Wis

FORMULAS Hunu:.r-mu.tl.ni apportuni=
ties. Posteard brlng nmmnﬂtnlur-
Eﬁjwm' Falrchild Company,

0.

REAL Manufacturing formulas. Lista
free. Cummings, Chemist, Gordon Ave.,
Byracuze. N, ¥,

AUTHENTIC Formulary 924 pages (il-
lustrated), 10,000 money- m.nk! Im-mu-
lng, recipes,  Inetructions

D, il lI!I.
sl 'rs puatg:ild ar c 0.0 m.‘{“‘é‘mﬁl }

Chnlr!g}_'l:nn Masnu:r.uaet

PORMULAS — Latest, best.  Analysis,
Literature f{rep Belfort, Engineering
Building, Chicago.

POPULAR MECHANICS




CHEMISTRY

WINN'E New Idea Home Laboratory
Chemicnl Kits and apparatus outfits for
home experimenting. Send Sc for ltera-
ture nnd relail supply catalogue.

Winn Co., Dept. 502, 124 W, 13rd “st..
New Vork.

HANDBOOK ¥For chemical experiment-
era, hundreds of experiments, lllustrated,
E0p. Experiment booklet 10o. Reading
Belentific Company, Reading, Prona,

" FREE Catalog, Ohemis mineralogy,
microscopes.  Special: 28 plece chemistry
set, send $1.00, ‘Tracey Laboratories,
Evanston, mols.

CHEMIBTRY Laboratory apparatus amd
chemieals for Industrial analytical, and
private experimental llb{:rnmrlea. Com=

Iul:e chumir.il Iaborato E'll:b' service

or correspondence schoo atu nts. Send

3o for Irec 48-pn catnlog of chemeinls
and nrnkus, Pt W=43, leal
Su 1115 Ht Hopse .Mu't.. 5=
tu' H.r Yor

DBECOPE For uu!u chemical
mﬁ'ﬂa $1.50, Eutting Sons, Oampbell,

HELF WANTED

BPECIAL Work [or women, Demonstrate
lovely dresses in your home, Enrn to §23
weekly, and own ﬂl‘nﬂm lr:c.. Ho_invest-
ment. Giva lfe size.  Fashion
Procks, Desk 521440, {:Jncinnit:, Ohia,

MEN, 20-35 ¥Years High school educs-
tlon, electrical-mechanical maintenanes
experience preferred, Positlon entnils con-
stant travellng, Innz periods from ho

on rall testing equipment. Balary plus
Hrlnr CXPELSTS, rite full details, -

oution, personal background, experience
draft status to Personnel Departmen
Sperry Products, Inc., Hoboken, N, J.

‘!!‘uu waul. o :r.euu- jnh w{m wond

Ilst-r.- ILnt 4:|l! nmllnhte pmltlum qﬁa.hl'nr:a.-

ond required snd how to prepare for a

civil service fob, $1.00. Guidance Serve
Ice, Croaby, Noril Dakota,

AGENTE WANTED

CALL On friends with greeling card
nesortinents; Esster, birthday, other occa-
stons. Personal stationery: gill wrap-
pings. Big fits. Expérience unneces-
sary. Bamples on  approval,  Wallaoe
.Em‘n. 25 Filth Avenue, Dept. T-34, New

DON'T Buy razar Hlﬂ.l‘it‘-.‘i until you get
our low wholesale prices, ‘i'-’r!ti.-. ‘Tharp,
914 Lexington, Cum rlu!!ﬂ' d.

TEBTRANGE Chemical spongs c]ennn wall-
paper like magic. Banishes houseclenning
drudgery. Sensational seller.  Samples
sent on trial. Rush name, Eristee, 125,

Akron, Ohio,

“T2007 PROFLL, Millions of prospe
Details free, Tooker, 30 'l:'.-“hﬁtnl.l.b.
Hamilton, Ohio,

“FOR_GQuick cash  wilhout canvassing,
write, Terrill, B-3, Bogard, Mo

QAR Watchman' prevents thieves from
stealing tires—ess—equipment.  Amazing
invention. Whirlwind seller. Big profits.
Write aquick. Morthwest Electric Co.
B-10, Pukwana, Bo. Dak.

.ﬁ.ﬂ-‘ENTE—WILIrl‘wlnd. pru.‘l!t. np:pnrtu.n.l.-
ty. Finest silk Nylon, and le:u: mim
?Elll selection. Very lotest styles and

F.E'pls.cumunt gusrantee. Your own
huau free with rﬁ gutfit. Hush hose
size, name today. llknit, Dept. DB-3T,
Brccn!'br:ld Ohio.

“BIG t:]otmn: na.ntmus for big p[nﬂu.
Used dresses 10c, men's suifs $1.00,

121:c, men's overcoats 500, Over mﬂ nen-

fm::u values. Experience WnREcessary.
Pn:lr whoelesale catalog. Buperior, 1250-EQ
deflerson. Chicago. =

BELL ' Album Pages” with your
cwn titles. ples. 10g, Manzo, 568 8,
1sth, Newark, N.

EXCELLENT Sparelitne sideline! Sub-
gtantial pmnul

Lnes, 144-34 70th Ave-
nue, Flushiog, N. ¥,

LUMINOUS | P'alnL Profilable 60c sell-
er Detalls, Ward, 97C, Saybrook, Con-
necticut. i

ELITE Collecton conbains 12T plans for
starting own business; home, offoe, De-
scriptive booklet free. Elite Co,, 214

AGENTS—300% Profit sr:ll.l.nx suld Ien!
Ietters; stores and offices r
mJ.lIn Letter Co., 438-B North Clark,

UEEEI Mens shoes l4c, hats 12c, pants
280, dresses 10, winter coats 50c, fall
conts 35¢, Bargain calalog free. FPortooy,
BEG-V Roosevell, Chicago,

ADENTS: Stamping nhmes on pocket-
key protectors. Bample check with your
name, address, 25c. Stamplng outfils,
Emblém checks, check-Tobs, name t}li.l.l!a-

!-lu.ﬁ} Mfg. Co., 302 Degraw 8t,, Broo

DD ¥ou want mgents for your probosi-
tion? Your md in this space will nlace your
messace before hundreds of men secking
fast-selling products. My folder ‘‘How to
Secure Aments.’” is filled with oroofl, T'H
gladly send you a copy free. F, W, John-
son, Manager Classifled Advertising. Pop-
ular Mechanlcs Magazine, 200 E. Ontario
8t.. Chicamo.

GET A better job. Our books will help
you mdvance. Banmin catalog frec. Pop-
ular Mechanles, 633 3t Clair, Chicago.

HIGH-GRADE SALESMEN

MIDDLE Aged business men or saless

mr:n to join who carned $400 to §2.000
month. No priority Testrict
Ha.li million daollar company ta.hiu‘ﬁi
over lwo decades, has uaar:u]ns Ior men
cupable of interviewing public umul.nl.l.
hemds of industries, army camps, s
churches, stores, large growers und [nro-
ors in cilies and surrounding towns, OKD
not essential a8 many of our men l.rn.
by bus. We deliver your orders, collect
them and sdvance your eArnings unur.
FPrierities In other lines greatly ‘nmﬂh us
&5 no prioritles in our line, en who
were “bankrupt” when they sl-u.rttd with
s, now have homes and security. Big
seimon slarts =oon, Rush peme, age for
R;lll.‘ulm. Viee President, Box T1l-AB,
L Warth, Texas.

PLASTIC Arch shoes that mold them-
gelves o fit the feet, Sensabional money=
maekers, Exclusive territory, Extra cash
bonus,  Samples furnished free. Ortho-
Vent, Desk A, Salem, Wa.

Grand St., New York.
" FAST | EEIIEI.'B blE D.lnl'it_'q wrltla Dissedl,
4667 Rockwood Road, Cleveland, Ohio,

WRITE For free fabric snmples amazing
stalnproof tablecloths. Clesn with damp
cloth. uire no ].mnlns. Beautiful pat-
torns, axpensive

Gumﬂl;l%m Hi. Also comy e D&.ﬂ
Lne, e Company, D'Bﬂ
Cincinnatl, Ohio,

SELL 50 For £1.00 name imprinted sta-
tlonery with muhlnq 'lh'hl.'lﬂ'l-'lﬁ-—l
samples., Odd cards 21ge. Blrt.hdag;:
mmm greeting card assortments 35 up,

or boye In serviee, Epecial offer,
H“r En:l.u.nli Art, North Ablngton, F-363,
AS3,

HH!-L Dresses ab low nr Htmdrcth
sensational bargaing, Ac amples I
Send  dress  hize, Lge Hq:[-ord, Dep;.
R-365, Cincinnati, Ohio,

BELL By maill Books, noveltles, bar=-
ﬁwfmd'lf.sl Earticulars  freel
-ﬂﬂ h Wells, Chicago.

Twae Pay you $35 for selling Afty $1.00
lmrtmmh birthday, all occasion ea
Tremendous demnn ‘Write for = les,
It costs nothing to try,  Cheerflul Card
Co., 10-A, White Plains, N, Y.

DON'T Be a job hunter—Start your awn
on our capital, Mo hard-times;

no layoffs; alwm :rul.u' own boss. Hun-
drnd.l averpge £3,000 to 85,000 annual sales
year after year, Iy atocks, equip-
ment on  credit. ome necessities.
Selling experience unnecessary to start,
Wonderful artunily (o own pleasant,
rofitable business backed by world wide

Wa su

ustry. Write Rawleigh ©Co., Dept,
E-U-PFMA, Freeport, Iil.

BIG Monoy taking orders: shirts, ties,
heslery, underwear, pants, jnckets, sweats
ers, uniforms, ete, Snles sguipment [res
Experience unnecessary. Nimrod, 4022-AN
Lincoln, Chilcago.

BCHOOL Benlors sell graduntion name
cards to clussmates, rEe commissions.
Bonuses, Free cards. Free samples. Ad-
dress Manheim Card, Manheim, Penna,

AGENTS Champion sample belt, 25c;
information, 3o, Leaths t, B44 W, Bal-
tmore, Baltimore, Md.

SCHOOL Benlors—8ell America’s most
beautiful distinctive graduation name

cards.  Paositivel highest commlission.
Lowest prices ree sumple kit. Print-
craft, 14 E Elm Street, Scranton, Penna.

FEBRUARY, 1943

ACGENTS 6e! Relalls 28 Inventor,
35PM Morth Bth, Columbus, Ohla,

MAKE $10-320 Dwuil
dent and Health §10, Folicy, Henewals!
Lapcls! Unn'qrn-'n Policy, P, 11 Commeroe
Bt Newnrk, I,

BAVO-GAB, Bdsgaat moneymaker yet.

nrter brings sumple, Marshall, Box 151,
Beeville, Texns,

ANTI-FREEZE! NMMaka-sell
yoursell. Many

other
rocesses,  Bpecin]l  offer]

pourEall,
manufacturing
Thermowks,

PEP-O
box will lust several months, 8
vaursell, Tnfermablon free,
ucts, B0D Ban Baba 8t., Coleman, Texus,
EARN Extrn I:num::' New l0c item, ev-
ery man nesds. Send $1.00 for 20 on ap-
val. Hawkins Specialtics, 537-F Sou
arborn, Chicago,

I WILL Oive you £5.00 worth full size
]:a.cnl:u fonds, groceries, goap, etc. Fres
. J’Dl:.l RETER tuushuw friends :lnﬂ others.

mazing spare time money making oppor-
tunity. 'iEntu Zancl, 8815 Monmouth,
Cilll:irmlti Ohia,

WHOLESALE Sources. mm articles,
Free directory, Maywoode, 1133 Broad-
way, New York.

RELIABLE People wanted %:-Hl
egEine in stores and & nt ment&
0 SAME WILY 45 egEE baking and nu-uk
ing ut 10 cents domen.
and Wrtiﬂl!lﬁ ll.'-l cents nnsém
rizzey, $417-21 tunu. III.
HI‘.‘I‘IIE'!' ] Irlng initinly on subo-
Also, sldeline salesmen for short

mun decal name plates. ““Ralco,” 1483
Wushinglon, Boston, u

AGENTS. Eig line including food prod-
ucks, Fast selllng premium and bargain
deals, Low prices, Bend card for big out-
fit over with gift. Ho-Ro-Co, 2737 Dodier,
Bt. Louis. Mao.

FREE Water and our concentratea,
makes Oavors, lotions, sham , T2 prod-
uets, labels, bottles furnished, Qualca,
E-20030 Russell, Deteait.

BOHOOL Seniors—Sell [rndunu.uu nome
cards. America's In.rge fasteat-selling,
low-priced display. & commission. Pres
cards,  Universal EHKT-D-'I'ITIK & Printing,
Box Ti6-PM, Pittabirgh. Penna,

MAKE
mobiles.

selling 10 Accl- .

QUICK Cash profits for youl
two-minute demonstration sells 1t! Makse
rea]l money demonstrating amazing Aoto-
{yrstop, combination sutomatie and man-
wal fire extingulsher and alarm. Holds
unequalled records. Tremendous mar l..
Bell to defense plants, homes, schoo
stores, ele, Experience unnecessary,
tails {ree, Autolyratop. Dept. M
"il."u_-.hlnglnn Ave, Fu.del;uhin FEI'.'I.l'la...

SALESMEN: Hmru ronl :I'I'I-IJW:!'! h‘ll-'k-l
opening. Fits info war raii,

rogressive fArm.  Dept. "F" BM 39!,

nllas, Texas,

ADVERTISING BEook matches at sens=
satiopnl low prices, 2500 books printed
bleck on silver with customer's ad $8.83
ineluding tax, your commission. Free sell-
ing outfit. Chicagoe Match Company, Lib-
ertyville, TIl. Dept, PM2

BIO cnmn'uaalnm—é}um_tn stores cel-
Iulnid‘lprll:inq' tickets, metal shelf mould-
Ing. ‘To restaurnnts, menu covers. signs.

P. Pricing Press, 124 White Si. New
York.

FRICE Tags for grocers, meat markets,
Ugquor and drug stores.  60°F advanes
comm., FPrice Tog, 1446 Montrose, Chlcago.

ADVERTISING Hook marches, Amars
jea's largest manufacturer of union lnbel
book matches. Fast selling line. Large

kit. matehes,

sales  nroducine

Cam cut catalog, 17 eolar combin-

tions malkes selling easy, Coenission kn

E;I'rnnl:r- Superior Mpoich Company, 7330
rechwond, Dept, M-2, Chicago.
MLE‘.E:!-IEN —Fasl aelling collectlon aya-

tem., CGood commisaslons, Stephens Berv-

lee, Box 703, Athens, Oa.

REPRESENT America’s greatest pro-
ducer of. union label calendnrs, business
statlonery, price markers, ete,, [or ever
retailer, nt prices that dely any and all
competition, Mo prioritles, Mo rotioning.
Big commission. Outfit free. Nati
Press, 545 Randolph. Chicago.

" PATENT Solleitor to represent old es-
tablished firm, Part time. No cxperience
necessnry.  Liberal commissions.  Write
W.A.5., 332 Wells Boilding, Milwaukee,

EARN Money In vour spare time taking
subseriptions to Popular Mechanica, Un-
limited opossibilities. every family a pros-
pect. Easy to sell. Bunus naid n nddition
to liberal commission, posteard for
further detalls today. Clrfu!lation
Popular Mechanies Mogazine, 300 B. On-
tario 5t. Chicago.
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EDUCATIONAL AND INSTRUCTION

MAKE Up to ﬂl-m week as o trained
lnal nurse! uickly al home,
et free. Ghlmgu- ool of Nursing,

Dept. K-1, Chicngo.

T "HOW To Break and Traln Hormes''—

CHALK Talks in
am, §1.00, Catal lﬂc. E.IMW oA

onist. Oshkosh,

ADVERTISING AGENCIES, LETTER
WRITEES, FOR ADVERTISERS

A boak every farmer u.nl:l hursn.'mn.u shnuld A WINNING, Warm. human letter ean
have. It 1s free; no obligaiion. ;:ly' bring success| Wrilten for you noted
nddress  Ber Bchool of Hmrmnmh expart, muthor “Master Letter ritar."
Dent. 1102, Pleasant Hill, Ohi Ad-Mun Davison, Westport, Conneoticub,
TAVIATION, Home atudy, u.:lﬂ:raﬂ- CioT- ADVERTISEMENTS, Sales llttmtnrl:,
stryction and maintenance. Modern Aero- printing, $12.50 up. Martin, 1718 Madi-
nautical Institote, 2310 Douglas Bidg., stlnJ Naw ork City.
MWindsor, Ont. WORDS, 46 N .00, Good-
“"WEW Writers wanted to ro-write ideas ail_i___alﬁnrdnrr. H’n]lug. Gl.:lum'nln..
n pup-era mms:.lnm books,  Splendid MAIL. Order sales Bk t-ul.in ;. OCmsh
o ‘bropk into’  profitable pmdumn mds, letters, folders, o=
ﬂ"ﬁ ficid, H-"-“" lt‘f'ml'ﬂ- for [ree de- mred. est. pullers, lowest Tates. . Free
tmils, Comfort s Bervice, Dept. oduct moalysis, Van De Mark, Times
FE-148, Bt Lma!s Mo, = tor Tower, Cincinnatl,
TMATHEMATICS Without I'lrluril'lll. MAIL-ORDER Or agent
meth- families thrnulhmt n!u&

400,000 problems unlved by
od. Whale numbers, Iractions ara decl-
mnls, Price $2.00, C. Beaver, 1016 Bo.

Westlake Ave, Los Angeles, California.
" BUBINESS College self-tuughl.  Book-
keeping, accounting, shorthasnd, Welt-
ing, commercial law, business Emit-

Jes, ﬁlln‘ efvil serviee. Compléts £50.00
coiiEde only £2.08. Voeational Instituste,
Baox ﬂ-l Duluth, Minnesota.

T DRAFTING Course $1 complete, Trig-
omometry 51, Slide rule 51, Giles, Depk
PM-i, 1334 Myers, Burbank, Calif,

HOME Study course, drugless therapy,
Pree lberature, Inst. of Drugless Ther-
apy., Tumia, Iowa. Rt

FREE Ilostrnted lesson handwriting
H’iﬁl;“l-. Examination free. Alga, Linn

Il

EECRET Investigation. EXperience un-
NECEsEATY. tective particulars  free.
Ceorde Wagner. M-2640 Brondway., N, ¥.

'Fi"E.LD'[NG-—-EI-EﬂI.rIu nra, [.nnrn wrafit-
ah]t- trade guickly through actual prac-

tiee, Individual welder [nstruction at
bare cost of materials. Full unrtlculnr:i
free. Valuable w:]dinw lessans bouk B
Hobart Welding School, Box M—‘I‘-'!E
Troy, Ohio.

R'HH‘T' I:ntnt hnhnll:nl books, Laowest

. Merritt, Bax 855,
in:ﬁzlﬂ, Enm, R

BECOME A real estate broker. "Write
AJack Stein, Sarssota, Fla,

~ FREE—A_rcom br'tu I1.C.H, lesson pams=
phlet on Bloe Print Reading! Unusual
n?m!ﬂtlnu opporiunities in this boeom-
wld today, Experience, frat-hand,
u:u.- thrill and satlsfaction of mastering o
firat atep to success, Intermational Cor-
respondence Schools, Bex 5855-J, Seran-
ton, Pennm,
T BECOME PFinance man, Particulars
free,  Nebrasks Finanes Co., Linesln,
Hebraska.

I.DCEEII!'ITI Course. Lock picking,
key fiting, etc. $1.00 prepald. Lock-
smith. Canadian, Texas.

CLINICAL Laboratory technle taught in
vour own home, Practices outfit suoplied,
ruitetin 1'1'4'1- Imperin]l Technical Insti-
tute. Hox B73-E, Austin, T

1,000,000
Eta.t,n $15.40 inch, Newapaper, magozine,
muiling-list, rate-book, free. Chicagpo Ad-
vertining Agency, 20-PM Weat Ji.t:kmn.
Chieago.
ADVERTISE: 24 Words,
pers, 86,50, Lists free. Advertising Bu-
remu, 4615-0 Cottage Crove, Chicago.
FREE—Mow Advertisors Rate Guide. 48
piEes. Includes everyihing, Lowest rates.
E. H, Brown Advertizing Agency, Mer-
ehandise Mart Chicago.
ADVERTIBING Flaced all magizines
newspapers U8 A., Canada. Lowest Tates.
Eamriﬂrrlmc Maum ,5, tl.haw“u B-l.l:ur
%Eﬂ 38 years.
Book' —""Prafits

ll'ﬂ nrlma—-

thiz book before you Invest one eent in
advertising. Remember—Iit's free]l Write
for your copy now. F. W. Johnson, Classi-
fied Advertising Maneger, 300 East On-
tario Street, Chicago, :

BUSINESS SERVICE

FOSTPAID, 100 B'5x11 Bond let-
terheads mnd 100 ¢ nvelopes,  Henneville,
807 Wesk Rmunl!.. Philadelphia,

500 3" x4" PARCEL Post labeln £1.10,

Colorpress. 2026 Temple, Detrol
T BPFECIALI 200 Band ]etl.u'hu.d.u. EVE-
Bike.  Joseph Johnson, 1382 Fifth

lopes,
Ave., New York City.

Ext CIRCULARS-—1000, £2.95, All kinds
printing, I..:rweu.t. prices. Rupurlur Chel-

L] J-ﬂ' F’Dﬂ'ﬂ Line uummzd alu:l::u
aGe. Mu.rlh. Printery. Baglnaw, Mich.

125 Bigxil HEADS And 125 634
envelopes nently printed 2105 John Fer-
reira, 230 Almy Bt., New Bedford, Mass,

WANTED DPrinting of all kinds by thou-
sands of our readers. Tour ad in this
space will bring yom Some nice orders.

rite for tive proof, P. W, Johnson,
Clusslfled

dvertisin %&E oot 304,
200 East ﬂ'l'll.:ﬁd Etl“!tl‘.. RGO,

FRINTING OUTFITS AND BUPPLIES

lny' duplicator to beat Screen-
O-Press, R.:;p ces typewritten letters,
lersize  £4.89.

halftenes, rintin Lat
Anthony Unls, Peoria, Tl

1 ENSIVE fGxt Pﬂ:ntdn; TESH,
tajls frn. Hovelly Shop,
Laniisinn
. lustrations,

anm. Tyoe striD-
material, cabinets. Complete supplies

Bargain bulletins, Send stamp. 1
shaw, I214-F Hur

PHm‘:ﬂ?nﬂr “own g:ﬂ umtlunarr ﬂr-
culars vertislng, va_ mon hii]
es fornished. Print for uaun :n?nu

D=
D-um'rllh.

E.mﬂl‘.. Junlar outfit §8.325, unlm‘ outfits
17.30. Details free. Eelgey, Ine.. T-11.
Meriden, Conn,

PRINT At home. 10e will bring & com-
plete catalor of presses, (ype and
P, Peiffer & Company,

Columbia 8t

Newark M. J.
“HARGAINS — Preases, supplies,
Send stamp,. 159 Hlﬁlx'i:pe'cnmmdn,

Munss,

CHICAGO Mail address: $1 munthlr-—-
m:l'urwa.rdl.ar 3;6:u.1r lmui

gton,  (Established 1919.)

USED Presses, type. supplies. Lists 3e
Turnbaugh Emiu. Lﬂﬂ'l'ﬂlt. Penni.,

FPATENT ATTORNEYS

TYFEWRITERS, DUFLICATORSE,
OFFICE DEVIOES

TYPEW Adder, mimeograph,
mulpieranh, addressogranh. Send for froe
lists of machines that will help you at
half price. Pruitt, 28 Prultt Bldg.. Ohi-
cang.

REUBBRER STAMFPS, OFFICE SUFPFLIES

3 LINES 3¢, Signatures $1.50, 500
printed statements or covelopes, $1.50,
postpaid.  Blamprite, Wauwatoss, Wis.
KNOB Handle, cushioned. 1 lines die,
F—ibe. Btamp Works, Centerport, N, ¥,

BUF indexed, three
limes 35e, Tour She. B!mr.um II 50, Blo=

ERIOR: Cushioned,
cum, B4 Bradley, Pearia, I

'eX0S.
LEARN Telegraphy! Bplendid nmrm'
nities now prevafl. All expenses low,
alog free. Daddge Insttute, Dept. M, ‘."n.l—
paraisg, Indiana.
RADIO Engineeri broadcasting, avia-
Unrlt] rﬁnﬂ pumlina r:ii]n t“rﬁfm“ MEPE
orse tele mu thorous!
J.\rlll X tm gltl.luir. free, Dod,

Institul R, Valparalso, Ind.
CARTOONING, COMMERCIAL ART,
EHOWCARD WRITING, BIGN FAINTING

BEST miplele courae  wilh
artiats ktt—s] 0o, M.embershlp Cartoon-
jata Association I'rl.;.: Cartoon Publishers,

.n,u.n.zm:} Cartoon businesses for nma-
teurs, Hartman, MI8 W, Linecoln, Nebr.

CARTOON! Complete eourse §11 Jnhnn_:.l
Warren, N7500 Smith, Spokane, Wash.

EA.H.N Mon evenings, ;ﬁ;l_-_n_r-.l;!_a;:
comie cartoons lar vertisers.

ﬂuﬂn
=Berviee, Argyle, Wisconsin,
CREATE Cartoons, Over 350 illustra=
jons, 11.000 words, $1.00 postpald. Hetz-
r, Dept, F1, Box 407, Rochester, N. ¥.
lessona, @

anly 380,
_inuls

RTOGNING Course illustrated
'.Inum:l.u over 500 sketches II‘.H3 mr{.?nid.
Montez Studio, Box 892, Pasadena,

44A

CARTOONING Course—36
booklets, 818 illustrations,
'I"!'nnlﬂqn Studics, Elgin

FRINTING, MULTIGRAPHING, MIMEQ-
GRAPHING, GUMMED LABELS

I Igﬂﬁm“ personal jutatlunery
nge for 00 post pald—200 sheets
ﬁﬁfi r, 6x9 size, 100 er].ﬂ:lmca—hl'n.m-u
ln-dl-druuprh on both, Ray Spe

cialty Bervice, 1000 Henry., Detroit, M’:Il:h

mumdﬁh’hrm&-—t.um nelmn.
Tormulas, instructions,
Lem's Letter _8hop, ETI0 Bu.ut.m I:rel.rnit,

INVENTORE: now—mwithout ob-
ligatlon—how Lo I:ml:ct- and scll your in-
vention. Becure free “Record of Inven-
tien™ form for establishing date af your
invention—and free book “‘Patent Guide
for the Inventor'' containing complete in-
formation about patlent ure ;nd.
selling inventions; giving llustrations of

MRny s Inventions; over 150 basle
mechanical movements,  Delay may oe
cotly, For prom confidentinl servioe—

write—Clarence A. O'Brien & Harvey
Jucobson, tered Patent Attorneys,
31B-B Adams Building, Washington, D, C.

Two valuable book-

“Patent Protection' and “When and
How L Bell an Invention.' th
valuable “Evidence of Invention™ form
gent Iree, Write Immediately to experi-
enced petent connselors, Victor J, Evans
g %:r.. T31-B Merlin :H!Idg_ Washington,

.FRIEDEH.IIJE J. Larson., Registered Pat-
Forsythe

ont  Attorney, THE Bivd.,
Bt. Louis, H%muﬂ.

sonal servies, Irvi L. H-cf.:u!.hmn 3[5
McLachlen Bldg., mhl.nrmn I,
Regstered _Patent Attorney,

I BELL Putents. Established in 1000
Charles A, Eauull.. TIAFM Garson Ave.,

— 1T =|.bcr

00 BTATIONERY §1.08. Btamp for e R

PATENTS, Prul-cl:l your ides by -

samples, Weber, Printer, Emma, Missourl. | 0o i Broaf of l:urentlim “loider, Ex-

1000 67, PRINTED Envelopes $3.00 de- ceptional personal serv Establiahed
livered, orien Printing, Orand Raplds, | 1006, E. Vrooman, H‘l Woodard Bldg.,
E;!L'E:- L T Washington, D. €.

A ETLM Lotterheads, envelopes,

Nl st B fvelopen, l!lEl"l: Pw EﬁNDOLPg.CMLI; E:li:mh!l.u
Drew Fress. Bux i3)-R. Greensboro, N. C. | ang information free

FIRET Quallty printing—ressonable. =
Burpics Treasi Phining bervice, Ml | o PYENDORE, Betes Brckouo Jougte:
Loy, LENDEFITAR A of Concention™: “Beheduls of Government

B000 ELECANT Envelope slips, IJ TE-‘ and Mumwn Fees" and Instructions.
potonrds, $8. 75 6x0 circulars, %82 Sent f Lancanter, Allwine & Rommel,
printing low wim Bamples. Gmdnrln.t 411 B-n‘mln Hulldine, Washington, D, O
Harrisonburg, Vi “PATENT-Partlculars” and blanks, free,

EEN'I'R.I'.LWut- FPrinters—Leading mail- airmailed, Sterling Buck, Park-North
order printers amnd mum—am-r Jack- Avepues, Baltimore, Md, Governmenti-
son, Chicago. registered 36 years.

HAMMERMILL Letterhends, envelopes, TINVENTOR'S Guide” 100 mechanical

any color. 359 type styles. Free particu-
Inrs. Woodrufl's, 217-a84 Lewis, Duluth,

movements, free; advises on patenting,
selling inventions, Prank W, Ledermann,
154 Nussan Street, New York.

POPULAR MECHANICS



FOR INVENTORS

PATENT Your ldea! Write Immediately
for lwo Ifree llustrated books. *“Patent
Protection” and “'When and How to Bell
an Inventlon," 68 pages of valuable in-
formation for inventors. No obligation.
Addresa: Vieter J. Evans & ©Co, T32-B
Moerlin Bldg,, Washington, D. C.

“INVENTORS: Learn how=—withoul ob=
ligation—how to protect and sell r in-
ventlon, Becure free “'Hecord of Inven-
tian'' form for establishing date of your
Inventlon—and free book “'Patent Guide
Ior the Inventor.,” contalning complete
information sbouf pafenl procedure and
selling inventions; Illostrating over 160
chanicnl movements, Delay may

be costly. For prompt, confidential gerv-

lce—wrile=Clarence A, O'Brien & Harvey

Jacobson, Hegistered Patent Allorneva,

21A-B Adams Boilding, Washington, D, C.

""OAN Inventors make money today? In
1041 alone over 4.000 assignments of pal-
cnls A month were made by invenlors Lo
manufacturers or individuals, This showa
todav's demand for new patented Inven-

« Hosia, Write for our [res book, *"Protect,

Finanee and Sell Your Invention.” BSpe-

ginl farm “Invention Record" alio malled

free. Mo obligation. MeoMorrow & Ber-
|11]13n 134-FP Albee Bullding, Washington,

T COLCHICINE—Evolution chemlcal cre-
ntes new mutant plants, Iustrated book-
let—plus  Experiments Magazine 2be,
Guestok, Wellesley, Mass,

INVENTORS: New military and com-
mercinl  inventlons urgently needed by
manifneturers, rite for particulars,

Chartered Institute, Dept, 4-A, Washing-
ton, D C.

CASH For practical idens and inventions,
Mr, Ball, AB-f44l Pleazant, Chicagn.

BELL Your patent through & Small clasa-

1f8ed ad in Popular Mechanies. Many in-
ventors have found buvers in this wav,
M-t me for proof—I'll gladly send it to you

W. Johnson, Manager Classifled .!mver-
tlrinz. 200 E. Ontario 5t.. Chlcazo.

INVENTIONS WANTED

INVENTORS! Have vou pood, patent-
able ideas? Write Metzler, 11 West d4dnd,
Kew York.

INVENTORS: Have you & sound, proc-
tical invention for salé, patented or un-
patented? If 50, write Chartered Institute
of American Inventors, Dept. 4-D, Wash-
ington. D. ©.

C.H.EH For lmuntlm I.'Ill!tl'll.n‘:d I.I.I]Dﬂ.t—

ented. M, Ball, A-P441 Plegsant, Chi-
cago.
WANTED—Meritorious patented, un-

fr‘um inventions, Booklet, references,
Invention Reporter, “EBol1238 So.
Fairfieid, Chicago. R
YOUR Ad In this s ib.l'lte “will hrln: AMAz-
ing results. T'Il prove it to vyou. Write at
onen for Int-ercsﬁna information. F. W.
Johnson, Room 300, 200 East Ontario BR..
ChicaiEn.

PATENTSE FOR SALE

EARTH-TAMPER Patent Mo, IE-EE-E =6,

‘Tom_ Murphy. Mt. Heal oh

I WANT Ta send you preal of the won-
derful pulline power of Pobular Mechanlcs
Magarine's classified pases. What's vour
propoasition? Write me todny, F. W, John-
Bon, Manager Classified Advertising, 200
E. Ontario 8L, Chicama, I11,

MANUFADUTURTNG

MODELMAKERS. Diemakera, brazs-
workers, machinists. turnstiles. elreulars.
Baum's Specialties, Kansns City, Mo,

MODELS—8mall  lot
Metals. plastics, ete.
Eenlucky,

MODELS, MODEL SUPPLIES

BHIP And yacht model fAitings, sails,
hlueprlnr.s Bend 20c for ilustroted cata-
J. Fisher, 1002-7 Etowah Ave.,
Ru.lurnl Qﬂh Mich,
T MODEL Railroad ﬂhup Bll 36 ﬂI-BE
complete catalog 10c. Dept. PM, Dunellen
HNew Jersey.

RAILWAY Models. complete line in-
formative catelogs O gauge. 112 pages,
Fhg; HO, 48 pages 15¢,  Wallhers, 247
Erie, Milwnukee, Wisconsin.

SHIP Moadels and vacht supplies com-
E‘Il't!‘. Larige 560 page catalagus 15¢ B
fild's. 510 East 11 8. New York City.

FEBRUARY, 1943

manulacturing.
Milburn. Burlington,

SHIP Model kits and fitings. Complete
line Fisher model yacht equipment.  All
Boucher, Flsher, Marine Model and Ideal
kits., fitlings and blueprints at catalog
i,rﬂcn_a. Most complete stock In New Eng-

d. James Bliss & Co., Inc, 220 State
Bireet, Boston, BMAssarhLEetts.
HOME CRAFTSMEN

28 LAWHN Ornament patterns 25c. Other
E};urﬂ.ﬂ 157 =20 high: Doleh gicl, Duateh
pirate, bull tercier, Megican girl,
Mextean boy, dwarl, penguin, flower girl,
10c each; 3 for 95c. 25 novelty patterns
30c. Al 62 full size patterns §1.00 post-
%,r“df.r Strother, Box 343-EG, Belington,
. Wa,

“1000 TELUHOW Plans tell } hmwwurktra
sbout building 1000 lei!-lw 1he.

WANTED—MISCELLANEDUS

CASH For used optical. mechanical, sci-
cotific  instruments. Gordon's, 162-FB
Madison, Chicago, &

CAEBH-TRADE For anyvihing. Cata-
1nl%ue,ldl:lm. Toole's, 101 Adams, Evans-
ville, Ind,

WE Buy shop, scientific, photogra hlc.

office, equipment; Jewelry. “Anyvih
.]uz._t_l_n.i:l:lhhl.ra 1 Morth Wells, Ehiu;u
MERCURY 1Quickailver) S1.50 per
und. Any condition. Western Metal
.. Bloominglon, Illinals,
MERCURY  (Quicksilver), tungsilen
molybdenum. cndminnm. high speed tool

steel, hismuth, purchased in any quantity.
Write for quotetions. Metallurgical Prod-
ucts Co., 5th and Moore Sts., Philadel-
phia, Penna. Established 1808,

C. King, E. Kingslon,

THE HNew Shebel Suw TFller produces
snws that bhave no equal, Send for full in-
formation, A. P. Shebel, T20 5. Ind 8t
Milwnukee, Wis,

QET Free leathercraft (nstruction pams
plilets, prices of leathers, tools, projects.
Faseinating hobby. Make beautlful gifts.
Leather samples 5o, Wilder & Company,
1038 Crosby, Dept. 2F, Chieago. Ilinois.

LEATHERCRAFTSMEN: Bend 10c for
new handbook and catalogue of tools and
supplies, E. A, Sweet Company, Inc.,
Leatheroraft  Division .ﬁ. 66, 148 State
Sirect, Binghnmton, N,

KENOCEDOWN Cedar chpst. lumber. va-
neers, Wllustrated catalog I0e. Giles Ken-
dall Oo.. Deeatir. Ala.

CATALOG—Patterns plywood noveltles,
lnwn ornmments, sithouettes, letters an
numerals, Deeal transfers, handy han
tools, mew power sander. Other lines, 500
articles finely illustrated. Write today,
Wao-het Shop, Ashburn, Georgia,

FREE-—Big list of helpful books, FPop-
Elrt:r Mechanica Press, 200 E. Ontario St
ICOED.

WATCHES, OLD GOLD, JEWELRY, ETC.

GOLD 51500 Ouonnce.  Mall ald eald

teeth, diamonds, jewelry. watches. He-
celve cash return mail.  Satls{action
uaranteed. Froe information. Dr. Wels-

rg's Oold Hr‘ﬁnlnF Company, 1500-Q
Heunepin, Minnespolis, Minn,

ZIRCON Dinmonds, beautifyl, inexpen-
sive, Cotalog Iree, Box 388,205, Wheel-
ing, W. Va.

HIGHEST Pricex lor old ¢old—Mail vour
Feeth, wabkehes, fjewsler. 1007 full ensh
value malled day shioment reeelved, Sat-
istgetion suarantecd or articles eheecfully
returned. Information free. Chicngo Crold
Smelting Company, IM-F Champlain
Bullding, Chicazo.

PERSONAL

187 OUTETANDING Health and vitality
heips and {acts of 16 leading health su-
thorities. B¢ postpaid. Money-back guar-
entec. Cole Associntes, Publishers, Syra-
cuse. M. ¥

BIRTH Certificates, all sges, any state,
ten (10} day service. Enclose postage.
Herndon = J. Thompson, Dept. (Dd24),
Duvis. Oklahoma.

ASTOUNDING Prophecies of 'li'|"IF durn=
tion and outcome predicted 'H’ltsm.
1418-D Peden, Houston. Tex.

B Complex
direct to you. Bave

VITAMINS,  Anti-Grey,
wheat germ ofl, etc.,
Bend posteard, Matoska Products Coo,
White Bear, Minm.

PEORIABIS SBufferers: Plxacol, used
onl¥ as directed, has brought reliefl when
evervihing elsc falled. Applied r:lmll{
dries guickly, convenlent. rewular §i
bottle without Investing m Dml’ Write:
Pizacol. Box 1208, Cleveland. Ohis.

F‘EH.EDN&LTZE Your letters with Photo=
stamps.  100—§1.00. EBchyllander, Station
©. Toledo, Ohio.

DRUNEENNESS Is o disease which re-
sponds Lo trentment, Moedienl skill plus
human sympathy prove successful with
liguor and drug entes. 60 wears experi-
ence.  Write [or free booklel, P, M. Nel-
son, The Keeley Institute. Dwight, IIL

MEXICAN Legal matters, Wm, Cocka,
Amer. Alty., 1736 ElPmso, Texas,

MISTELLANEOQOUS

SUFERWAX Preserves, waterproofs can-
was, rope, leather. Dresses, shoes. Waxes
cars, skis, metal, wood, 1'% lbs . $1. Com-
Eﬁem direetions, Buperwax, Box L4%2-A,

Iwauker, Wis.

‘s coming! 30 proofs [ree,

ELECTRIC SHAVERS, RAZORS,
BLADES, SHARPENING

" THE Lord's
Hcheall, 3638M. Duluth. Minnesota

WORLD'S Fastesl money maker, Bottla
wanilla fAavor in ¥our spare time. Tharp,
#14 Lexington, Cumberland, hMd.

SHIOK Injector users, enjoy smooth
shaving, resharpen bindes with converted

Autostr razor, Simple Instructoklt 60
[ anorwood Bpeclalty Co. 9530
Morgan 3r., Chicaga, I].'L

_E i"ﬁa:l‘_q_ugklt!}' razor blades and ever-

Imbn%shurnentr Hle. Rnsmussen, Boon-
ville, isour

EURVEYING INSTRUMENTS

GUARANTEED Factory rebullt transits
and levels Lor sale {canh or terms) or rent
{with purchase option). We will repalr,
trade, or bur old instruments. Ship pre-
paid for estimnie and valuation. Par
camplete information write for list ME2,
Warren-Enight Co.  (Manufmeturers  of
Transits and Levels), 130 N, 10th St.
Philadelphia, Penna.

HEATING Costs cut 5071 uuarantued‘_
Bwern statemont, circulars l0e. Rosen-
swely, RR108-1, Cincinnati.

WOVEN Cihw hmkm-rt 10c, Mndcm
Box I, Station B, New ¥

BIG Mail for ¥ou. Laruil. moneymaking
affers, opportitnlties, entalogs, mogazines,
Miine [sted in ditectary 10c. Idea]l Beev-
lee, 135-M Park Ridge, T11L

INFORMATION For treasure seekers,
Eéim. Wyes, 104'% Francls, 5t Joseph,

INFORMATION. Any hllhl!ct MEH:II‘.'I'-
Bte rates. "mo Hﬂlhﬂ’ﬁ- Research Special-
ists. T4 Mew Hompshire Ave., Los
Angeles

RECEIVE Mails, magazines, samples,
Your name In numerous malling lists 10c.
Howard, 308 Broadwar, Mew York.

FOR BALE—MISCELLANEOUS

ARMY And MNavy rejects. Army coats

.00, sizes 8. . Army Alr Corps
shr{? -skin lined lenther flving helmet
slhgep-skin lined destrover

Hag

coats ﬂtl i . 8. Army Alr Corps fl¥lng
mittens $10.00. T. B, Navy ol akin suits
£5.00, U. 5. MNavy sheep-skin zipper flving
boots 81350, U. B. Wavy jungle flving
helmets $2.50. U. B. Army summer flying
suit, all eipper $15.00. U. 8. Marine Corpsa

rain conl . Prices on guantities on
lication, All sheep-skin lined leather
Aying suils, d Army Alr Corps specl-

Priarity nuam=
Cainfhercial

Neatlon, Priee om feguest,
Lef  DeceREary, Sehafeld s,
Bhuare, East Wermoutls, Mass,

“TO H— with Hitler ailm.s Ameri=
cans show your spirit,  Elisplay  this
meter! 10c, MWeslon Advertising, 1953 M.

wrilewood., Philudelphia,

HELPF Yoursell ithrough Evervbodys's
Friead, 8536 Ravenna Ave NE., Seatltle,
'.Ianuh.HCa v, blg mail, 10e. Display inch
ndvs, #1040,

MAKE Pants creases last lomger.
muli, guarter. Premier Svstem,
1808-M. Hollywoad, California.

MEDICAL Laboratary technlclans in
great demand. We traln vou in your spare
time. in your owm home You can prioc-
tHee while stiudving, Write for free cata-
lague, Tmperial Technieal Institule, Box
8733, Austln, Texas,

Faor-
Box

45A



1001 SHORTCUT FACTS that sove

you time and labor in your war job

TECHNICAL
HANDBOOK

FOR SOLVING PROBLEMS IN SHOP OR FACTORY

Gives you, af a glance, the tables of data, con-
wni {dﬂ‘nr.t and related information which
i your everyday sbop or factory work,

THE FACTS AT YOUR FINGERTIPS:

Fractions ® Decimals ® Method of Extractin nare Koot
Solution of Formulas ® Problem Solving ® Sggn cant Fig-
ures ® Units of Measurement ® Tables of Natural Tri
nometric Functions ® Solving Triangles ® Metric En;glmh
Equivalents ® Plane Figures ® Solids ® Logarithms and
Their Use #® Gas Laws #® Specific Heats of Materials
Heitlng Points and Coefficient of Linear Expansions ® Com-
itinn of Common All ® Atomic Wnﬁ};n; ® Instructions
or Use of the Slide Hule ® Sguare t and Squaring
ME:‘EHE Standards for Wire 'Gazca & 1. S Standard Gage
for Steel Sheets, ete, (5% x 8 dmches, 100 pages.)

= g'ﬁrﬁ‘“ﬁ"ﬁhﬁ'ﬂ" N. Y. C.

p "l
f_;:::r HANDBODK, postpaid: | enctots S1o0"
;..a.nrm:_r‘-‘_'_?" Send 0.0.0. | will pay pestman §1.00

l'llll III“ shipping o), |
or any reason hehiosvor aed my measy ol
be refunded In full
N RAME .opnpsnvaossessoveismrsvissaimms
CADDRESS .eoiinieieen iy

P T T T L L L T T e —

Do vyou want

.. 1o go to College?
.- 0r to enter a Profession?

Such az Accounting, Architecture, Nursing, Dentistry,
oacking, Sociol Werk, Osfteopaihy, Beauty Culiure,
Optomerry, Embalmdag, Chiropody, Lats, M me, &LE. )

.. or get an Office Position?

_FEI- anywhere, you practienlly MUST fnoish High Sehool
You ean complete our simplified Hlﬁh Belival Course
:ln BPA E time at home, 18 FAST aa J-'I.'hl.:lr me and abllities
uwivalent to resident school wor uﬂfﬁlw you for
pre-professional  examinatlons,
Elnrd texia furnished. Diploma, Lrodlt for H.B. suhjecu
urua:l:r DO ﬂm =in !EEJUIJ m;gﬂllr ?ﬁ?ﬂ Ilarw mi%nndmr
tarma. cao, —endorssd by eduen-
tore. Flnla.l:l. your high srhool education NOW. Write DAY

High School Course
at Home NI

American Scheel, Dept. H246, Drexel Ave. at 58th 8, Chicage, Tl

]
= Gentlemen: Send me FREE Information covering apecial train-
Ing in subjects checked below. No obllgation on my part.

= OHigh School Course ODesel Engloeering
OAcoounting and Auditing ODrafting and Deslgn

§ JOArchitecture and Bulldiag for men & women

B OAutomotive Engineering OPlastics

[ OBusiness Management OPrivate Secretary

i DAviation nHeﬂmulnl Bnil-nﬂ:rlne
L

|

[ ]

]

DElectrical Englnecring OR
. nnd Gas Refrigeration B.'s’-lleim-nl]ﬂn
Bﬁll’ Conditioning Shipbuilding

Name — S

A e e e
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At thiz time all
your energy ond
ability are rightly
being  devoted  to
the service of
America in win-
ning the war. Our
entire  production
facilities are en-
gaged 1004 in the
same cauie. When
the story of vietory
is written, we will
ia again  serve the

peace - time needs
of America for Fyr-Fyter Extinguishers.
In looking for a peace-time occupation,
remember we will again have ambitious
men to act as distributors for an ap-
proved and enlarged line of Fyr-Fyter
Extinguishers. Make a note of our name
and address now. Clip thiz artiele and
gave. You will want it the day the last
shot is fired.

FIR: LFWEE}

THE FYR-FYTER COMPANY
Dapt. E Dayton, Ohio

Pk ke ke ok
105 B b A N Ml ke

. Henps Cars Rolling by Making Repairs
/| and Adjustments Easy!
- AUDELS AUTD CGUIDE
For Every Mechanie, Driver,
Owner and Hepair Shop.
ml-tml T Days Approval
ows How to Tans 17
R s
Gas—Lubrica H‘Gnrr&_ﬂar i
ANSWERS YOUR QUESTIONS
Containg all you need to Enow
about 1—Eonstruul.lon.

n—unermlu 3—Bery)

?’.‘.nn. ‘n.l:hu,'ﬂ nd.er&n D'lEl':’I‘IEA'Ma;l
L

Engines in every detall,

NEW FLUID DRIVE TREATED

Easy to understand—

1540 Pages, 1540 Iustrationa,

Gilves definite directions on

How to handle serviee joba,

ASE10 45T S i oot yerae

$4 COMPLETE « PAY ONLY *1 A MO.

———— — — N —— ———————— ———

AUDEL, Publishers, 49 West 23rd St., Naw York

ﬁ .II.IHI.I“EW%H_FII.I Hl.llﬂlil-lmfid-r ir-t mw‘:‘:‘-‘ﬂi

**ﬂ-**‘&-ﬂ-*
****#*’l’""

AUDELS
AUTOMOBILE

POPULAR MECHANICS



WATCH - « « «

AFTER THE WAR IS WON * * %
FOR SENSATIONAL ADVANCEMENTS
AND FEATURES SUCH AS

OUR ENTIRE PRODUCTION FACILITIES
ARE NOW DEVOTED TO MANUFACTURING
RADIO EQUIPMENT FOR OUR ARMED FORCES

BUT...WHEN VICTORY IS WON

WILL BE JUST AS POPULAR AS EVER

Yes, Sir. Thousands upon thousands of people all over the
U, 8. were buying super powerful Midwest Radios direct
from our factory until “Pearl Harbor” and if the many letters
we are still receiving every day 1s an indication, the direct-to-
user-plan will be more popular than ever after the War is won.

oWEST

MIDWEST

MIDWEST
SENSATION IN

1942—BUT WAIT
TILL YOU SEE THE

MIDWEST OF,
TOMORROW

N YOU! EACTORY

=
FREE |

FOR A AT N
LIMITED —&i—
TIME ONLY

A beautiful 12" x 8" “Oid
Glory" Calendar in full colors,
absolutely free if you gend 10
cents for & U 5. War Savings
S:amp. ‘TLLEL send a dime or 10
in postage stamps and your
Calendar and War Savings
Stamp will be sent promptly.

MIDWEST RADIO CORPORATION

CINCINNATI, OHIO

FEERUARY, 1943

4TA




97 Booklets filled with Money and Time-Saving Helps

Little Library of Useful INFORMATION

Here at amazingly low cost is the practical help and information
you have always wanted. The booklets are written in non-tech-

nical language and photos and diagrams illustrate every detail.
Omly zimple tools are required to make and enjoy things you might
not otherwise afford. Check Titles wanted, chp ad and mail today.

WORKSHOP EQUIPMENT

Power-Driven Saws=—Td: Complete deiails
on scrolleaw, iwo ciFcular =aws, sliding
wul-off spw, handsaw.
Drill Presses, Plane, Grinders—T70.
Sanders—807 Complete construclionsl  de-
lalln an B useful machines.

& _el.llr‘l'ur-inq Lathes—#1: Two
m lnthen, small metsl-terning Isikhe
Filing Machine, Hacksaw, Cuteff Wheel,
Bhaper—82.
Miztal Lathe Tools You Cam Make—101,
Workhenches & Tool Cabhinets—47.
Spray  Painting=94: Constructing spray
EUns, cHnpresser, using spray g,
From Pattern to Casting—92:; How to maks
Four own patterns and Aol castings.

SHARPEMING—USING TOOLS
Tool and Baw Sharpening—02,
Using & Sharpening Drills & Wood Bits—00.

Bucsraaful Woedd Turming—32: All the in-
formalion you need to master this art,
How to Read Blueprints—T1: Tells you how
to understand signs, symbols, and Hnes,

Motal Turning  Lathe  Kinks—99: =2imple
honsemmacdse  (ouals, timee aod o Db sl
EharFtents Yoo Chn Ose.

Operating a Metal Toerning Lathe—100.
Heat Treating & Case Hardening=—1032.

Waorking wilh Glass—103: Cutting, drilling,
wtehing, blowing.

ELECTRICAL
nwrnqul Servicing Efectric Metors—
T ring and rewinding oo and doe.

iIriu-g pronsble, o rLing sula

rHloTH,
generatars Ints |10 v, 6. o mators,

House Wiring—80: AN the Informatlon you
o] Eo ﬂl:“: commplete wiring job or install

wxtrm outl

Elﬂ.—trwrll?ﬂnh & Solengidi—ad: Designing

el Dkl ing.

Transformer Consfruction—al: Eaay-lo-nn-

dertand. instrections for all Kimks of trans.

formers,

The Hoy Electrician—a33: FEasy-to-build mo.

10FA, CXpeTiments.

Saldering & RraEing—17.

Arg & Spot Welders=—8: Bullding and oper.

ating 110 w. & e &fe and &pol welders,

'I'lili-ﬂ Fll'ld-er," Puild wxour own
metal loeater.  Details

:I'lur I.mlh !Iln..'t" arld emall radio types,

ELECTROPLATING
Bickiiten oo, Srp, s, aus

Plating Leather & Other Non-Metallic Gb-
joecte—Plating with Gold, Silver, Alloys—HAT,

HOME IMPROVEMENTS

Buitding Extra Mooma in Atlie—23.
Attractive Basement Playrooms—2d.

Lawor Your Fusl Cost=31: Practieal kinks
that will save you hundreds of dollors.
Hanging Wallpapsr—38: Tricks af hangling
wallpaper, removing old paper, ete.
Curing Leaky Basements—~a5:
Fitting Hemoe Game Room—38:
own game & tennls  tables,
wourt, sction game, portable playroomes.

Clonsgrict
Lo il

Built-1n Fll‘tl-llﬂ—l'l‘ Stem EpaceEs
saving kitchen units, buIIl. }n ’.HIH. oOTTIET
cobinets, vanitied, linen ch
Conatructing Indoor & uui:llrn-r Fireplaces—
BA:r Anone lacen, portable mantels, gar-
den fireplaces.,

GARDEMING
‘Backyard Gardening—39: Seleciing: plan-
ning and getting the best results.
Lawn & Garden MHoveltles—731 Jig-sawed
ornaments, parkway numbers,  sundials,
fower R
Trelllses, Pergolas, Fences—T8.
Lawn & Garden Furmniture—7T: Modorn hent-
tubse furnbtare, arbur sl @eat combloathooa,
awinga, lown cha
l'lmrnund lqu-p-nlrni—".'!- Two play=
haouses, ferrin wheel, roller coaster, tresd-
mill, play store, slide, two merry-ro-roands.
Colored Comcrete Gardén Furmnitdre—8: Gar-
den Benches, poltery, flower boses,  bird
baths ond sundial pedestals in molored man-
Tl ]hm o balbd small concrels mixer.
Bird Ho to balld homes for
sl ltllul:u ol 'I:II.'!IIM
Farm & Garden Tractors—8: Two traciors
wo cnn Balld from obld automobile parts.

CRAFT WORK—HOBRIES
Complete how-to-make-it instrue-
tions for hundreds of proctical
projects.

Magazine Racks—d9: Ten stirmetive racks.

Cloek l:al.-u.—-'lﬁr Tt: Hall, Calonial wall
anad maniel, ship's wl minlsture grand-
father, desk, Spanish !'f.:l.'i! hanjo.

Herving Trays for Every Occasfon=83: Four-
teen diffcrent designe,

Children's Room Furniture—S51: Twelve at-
fractive peces.

Rook Endi—52: Tan designs offer good
aclection.

Small Tablee==541 Modern and colomial syl

inx;.

Smoking Stands—56: Soven designs given.

Jigeawed Novelting—87: Sewing Kite, atring

holiders, plassscard hnl.dn:rsi‘rlrwmd Kitrhens

wun-. rlant and fowoer holderd, ooin banks,
wtons, drower puolls,

Deaks=—=00: Colominl  writing  deal ]
miderm-type desks, stodent's st desk af
piywad, mm‘blur.-d echest nnd writing desk.

Beok Cases—50: Elgyht designs.

Dol Wouss & Dall Furnitse—a0.

25 Shelves You Can Make—B64,

Movelties Turned an Lathe—832,

ininy Picturcs—=Weneering=—63.

Whittling and Waoed & Seap Carving—a8.
Action Toys—88: 21 ecasy-to-make toys.
High Filying Hites—87.

Windmills & Weathorvanse-—68.

Lampd in Woad, Metal, Plastie—=60: Saloe-
tion of 14 designsa,

Hame Work Opportunities—19: Simple hans
adieraft with money-making possibdlities.,
Teloscopes=201  Reflectin telescope Vo
oan hu‘ﬁﬂ for leds Chan $10.040. =
Metal Craft=-28: Brass tdtll:lln:: and making
aof povdltles both decorative and asedal,
Small Loams=37: Building hond looms for
woAVIng Fugs, oic.] lepther moveltios.
Plain & MHovelly Weosd Finishing—a0,
Gom Cuetting—43: How to oot and polish
SEmi-precicus  Sloned.

5 b‘lﬂ‘. $ Joo
12 {01 $200

BOAT BUILDING
Build a boat at home—you can do it

14 Fi uibanrd Runabout=32: Hore I8 &
ol V-lottom Doal.  Sutisble for
motors of 4 to 24 hp., estimated oost,
230 to $40.
14 Ft. Sailing Dinghy=—26z This 14-foot
Bonl eomidnes strenggth  ansd n.m. wetghl.
It carrbes 140 sg. ft. of caweas and welshis,
ehout 350 noumdis.  Actusl photagraphs and
diagrams illustrate overy detall,
21 Fi. Sloop—88: Ewery facl feddod Ty the
amateur boat bullder to constroet this craft
which earries sight o en persons.
Mowhaats, Bicycle Boat, Small Dinghy=831
All the informstion you moed to constrict
foor Bow-rost boa

Bmall Sail Iﬂl.tl—“
B-fl. “training nh1;p
how to sail 6 Do

Two Outboard .‘Hmh—-ﬂﬂl 14-Ft. fam-=
ilv sutbosed welghs about 400 Iba, msd
12-f1, plvwaad cuthoard welghs about 1140
Ihs, Both e V-bablom type.

Baild ¥Your Own Canoe, Kayak, Surfboard—
30: Comnolote  dotails "an 16-ft. Coamnclian-
Eype canos, 17-ft. kayok, and 13.0t. hollow
surfbanrd,

'Iﬂﬁ salling dinghy,
young sallors,

Fast Class-E led Yachi—23: Duild T oW

Clase-E o wachi. Every detuil of con-

sirdetioln earefully explained.
AUTOMOBILES

Autemobile Kinks and.  Shortouts—10:

:h;l:vnrwp-unumx nints on wpleepr and opera-
Lian

Building Trailéra—27: Small Strenmiined
Touse teailer: sevoral wtility trailers,
Motor-Driven B Car & Scoater—3d:
Iinth WEr gas engine of washing machinog
g

Curing Auto Eiectrical Troubhles=85.

PHOTOGRAFPHY
Sove Money by constructing your
own photo equipment.
Phots Enfargers—1:; Condenscr lens fype;
simple verticali arzontal,

Phots Printers & Dryer—25; Describes three
mractical printers, trmcr and negative deer,

Phote Darkroom Equipment—861 Cahincis,
Ngrhi-tight box, timer, &ogitator, washer,
EFaFumae,

Picture Mﬂ-thr. Trick & Table Top Photeg-
raph =87 that enlamge mTra
Eir lllumtlnﬂn and shop drawings. a
for table toppers, pholomontages, tricks.
Fhoto Kinke—88; 63 time and money Seving
ideas you can use.

FORMULAS
Transform simple Ingrndi-nh into
useful products

Cleaning Formulas—11: For woodwork, sii-
tomaobiles, brushes, wallpaper, chimneys,

el

Cosmetie Formulas—13: Hamd  lodlons,
Creams, rouge, bath ealts, beouty clay, 1ip-
stlcks, oic,

Food Products Formulas—1%: 100 formolas
for making every-day necessities,

Metal Plating & Coloring—21: Doeene of
rnrrmllnu for metal platingy  coloring  and
decorating.

Re-Silvering Mirrors—T0: Formulas for sil-
vering and coloring.

MISCELLANEOUS

Books Sent CO,D. Anywhere in United States

Chemical Experimonis—83: Easy-{o-perform
ments Inexpensive lab.

Your Dog=35.
Small Furnaees—38: Bulll awn gas  or
wleriric,

trams bEavanaLn Tral

Hﬂhl’qﬂ!lluhnks ress, Dept. 455 - INENMISLEMII.

] "
Just check the booklets i want (minimum C.0.D. order §1.000, write your name ond Taxidermy—3;: H
1 mairess below, and mail mfm aptisement. It % your order Blank. Wien FOBiman hamaa e ey How 10 Znapare dklas: kgl
§ ¥ou book he pric 111] vw cents postage.  Outside 11, (= h-mh. A - E
§ fanee’s u--!ul h--rfwﬁ: 1ok adiitionnl for shipBing charpes. Ak for biy SREE chtalog of Lep papins & Tourists Cottagse—14: Year
im.,
(1 jrl’.lll umm |1uc,l111rnr. with order we pay postage. 11, 8. curren ar ®sampl may be madled h
: A\ carefully wrapgeed,  Same money-back tﬂ?ﬂran tee) " .t m&lit; ?;;ur' '?:dr-:li- Simple tricks to
BRI i B S R S R e R e R SR e e R A Trapping & |A“|m'h_“ Wi bt T
7t L e S P N e e - | Sar Danvere, Sripmes: T i Sup, . drbe
. =R
[ |
L]
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At Last! A mon-technical Plastics book,
writien in a clear, practical, understamdahle
way, by the well known authority E. F.
Leouges, formar Editor Madern Plastics
Mazaz:ne Profht h]r information in this in-
tensely interesting and instrociive
book, entitled “PLASTICS from
FﬁRH and FOREST.” No ather
Like it anywhere. Diescribes mn;r
fascinating and amaxzin Ti-
menis in Plastics; and 1e ﬁla of the
i §% big opportunities bath now and in
4 the future. Do you want to know
how blankets, hats and buttans are being made from skim milk ; how
forncobs and sugar cane waste is being turned into wall board and
maolded products; how soy beans are made into sutomaobile parts; how
wilnut chells find their way into Plastics and dynamite? These sub-
jects, and many others, are explained in Lougee's Book. Ger the facts
on Plastics. Order this important book TO-DAY 10 Days Inspection

FREE,
SEND NO MONEY

Daon’t delay—Book shipped C.O.ID. anywhere in U5 A. Simpl pay
postman 5200 plus small CO.D. and pastage charges. (I

send cash in advance we pay postage). In either case, |f;m-u are nut
fally eatished, return the boak in 10 days and we'tl r:lund.m maney
immediately. Mail your erder NOW

PLASTICS INSTITUTE

221 NO. LASALLE 5T, DEPT.M : CHICAGO, ILLINODIS

Inventions Wanted
Patented or Unpatented

Write us if wyou have n sound, practical invens
tion for sale, patented or unpatented. It can
now bé safely sold without patenting expense.
Chartered Institute of American Inventors
Dept, 4, 631 Pa, Ave,, N. W. Wnshingt-m. D. C.

'..-'!-

E LE(TR'(AI. BOOKS

FOR EXAMINATION

MODERN

INCLUDING RADID
AND REFRIGERATION
Here's groal news for Jlﬂ:.tll‘nl,'{' I-rlhn‘?Ll.-\J in  Electricity. NEW
1Reh. edition of Appliced Electried e Fight diwn o date wlin
NEW Electrienl suljects fully sove ! ul|l| Electrieal Blhee Pring
Rendlmgr:. 10 Wy Volumes and all shipped FREE for axaminatian.

BIG FIELD! Big Demand!

M Edition

atety S pralytind Bic Pa !r-:m who _understand L1Mmr5nlw
nr |.| TEOE nEed § Lhetid

and_ Experts B Y T, Brvdtuids naos

trica. Alrp hmu. -.l:.u.n I|:|II Mg, srmas g lanis, -
elline slipa—practicnily every indusiry depends
an _eélectricity amd mien who know this sabject
maka big Woney, Pleasant, fascinabing  work,
CAZY to learn aBd dot learm with these books.
Send coupiy for a set for FREE cxpmination ansd

over 3000 pageH
—liundreds of
Itestrations — the
most complets
waork of s kind
wa have ever -
Righwd, DFnammos,

] sl for yoursalf,
wia ka8, Dd_wl‘l: SEH A year's consulting privilepes
wlatlons, —w L with oor engineers now given

Huw to all Buyers of this [&EoOS

Cyelapedla af Electricity,

AMERICAN TECHMICAL SOCIETY
Vocational Publishers since 18948

Anyone CaI  Nne
deratard IL,

American Technical Seelety, Dept. E216, Droxel at SBth S&., Ehil‘agu

Hend for 10k days" fres |I- t il.f wilume set of New 18Eh Edition, Applied
Flevteeity, ipe i ificaie sntitling O88 0o consultisg privil ;-_nm.
for one year. 1 -.ni'i: 1:-:5- the delivery chamgpes onky on the books. 1
I wish may Fetikrn Lhem in 10 doves and owe you moething, bug 8 I

keeg them, 1 will sewd £2.00 after 10 days, then 23.00 a month untél
the toisl price of anly S29.80 i@ faid.

CITY . s s sasanenrasmamanndnsnnins BTATE. cacacssravnnman

Fheaie atltach lefter staling age, occupailon and name and sddress of
rmployer and give o Ieasi one business man as reference.

FEBRUARY 1943

EVERY WORD CONTAINS
A HIDDEN STORY OF ITS ORIGIN

ALERT, now meaning “air raid alarm!™, comes
from early French & lerte, “on the watch.”
This, in turn, came from Italian all'erfa, “on a
watchtower or height.” When the first field hospi-
tal was organized to follow an army, the French
called it hdpital ambulant, “walking hospital,”™
from the Latin ambulare, “to walk.” Eventually
hépital was dropped and ambulant became ambu-
lance, avehicle for conveying casualties. Sabotage,
now the malicious hindrance of production, comes
from French saboter, “to work carelessly"—orig-
inally, “to tread with wooden shoes, or sabots."

Both you and your children will enjoy the hundreds of

fascinating word origing in WEDSTER'S NEW INTERNATIONAL
Dictionary, Second Edition—The Merriam-Webster,

These colorful wword histories are just one feature of this
preatest of all knowledge books. Its completeness makes it
truly the Foundation Book for Home Education! The more
questions you and your children bring to it, the mofe you
will be amazed at the range and scope of the information
furnished by its hundreds of encyclopedic articles, by over
200 outstanding authorities, It seems almost unbelievable
that such a wvast fund of knowledge could be packed into
one book! And, in addition, you learn everything you want
to know about words, 600,000 of them, 122,000 more than
any other dictionary.

You have long wanted this great question answerer; now
ia the time to get it. Ask any bookdealer to show you the
Genuine Webster—The MERRIAM-Webster—idendiffed by
the Circular Trade-Mark, Write for free illustrated booklet
of interesting word origing 1o G, & C. Merriam Co., 226
Federal 5t., g]’u’ingﬁm!d Mass.

At Copyright by G, & G, Merrlam Cao.

the Genuine Webster

WEBSTER'S
NEW INTERNATIONAL

DICTIONARY
Second Edition

Soy you saw it in Popular Mechanics!
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War days are
OPPORTUNITY DAYS
for YOU

. . . in Accounting . . .

If vou like to work with ficures and are
earnestly ambitious, accounting today offers
you unparalleled opportunity—to serve your
country and to prolit,

For there just aren't enough bookkeepers
and accountants to fill the needs of govern-
ment and industry. There are thousands of
new and vacant jobs. These jobs pay well
and they are open to both men and women.
Moreover, this
need will con- o |
tinue through . |
I.]I:L- war and |
the post-war |
ad é;d stment | f‘\ '

Askusto '.l
prove this—
and to show II|
you how you \
can grasp this \
opportunity
quickly.

Ask for this free
48-poga booklel

LASALLE @¢
EXTENSION UNIVERSITY

A Correspondence Institution

Dept. 264-H CHICAGD

I want to know what opportunity there is for me in
Accounting now and how I can Enrpﬂre for it. Send
mutmr free booklet and any other pertinent infor-
mation.

Ly, A SRS TS PP PR e

Present Pogition

Address. .o L.

lEAR" MOMNEY-

Hh“llﬂ G

AIR COLLEGE

EAST ST.LOWIS, ILL;

"PARKS

-PARKS AIRPORT

Offers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

Aceredited by the 1Minsds Superintendent of Publie Instrwetion, In-
chiwded  gioee 1938 in The Directory of Colleges and Universities,
Pssiped Doy tlse 17, 2. Chfce of Edeeation. U 2. approved as a Com-
wrereial Ground and Flying Sclioi and Mechanies” Schoal, Accredited
by aml conperating with the Upited States Army Ajr Corps in giving
flizhi and mechanical fraining. Open to high sehool graduaies.

FOUR cowrses fead te B.5. degrees in Professional Piloting, Aviation
Operations, Maintenanze Engineering, Acronsuatical Enginecring.
TWENTY-TWO TRAINING PLANES are used in professionnl Alghe
tratning  whirh prepares  groduates for  airline flight  operations.
FACTULTY of 10 specializis in varions Aelds of nviation.
Enrollment limited to a fotal of 300 commercial aviafion stwdents.
Caparity cnrollment of HI0,

Adepeort, 25 buildingeg Jdevoled 1o scliogl purposes exclusively,
togles afd diniag lall at Che College.

spring term Muarch 20, '-Iquul poatenril for new I'-I-pnn-: catalog,

'Is-m ?Eﬁ trar, Dept. PM

PARKS .IIII OLLEGE, East l'l. Lowuis, 1.

=~ 'SPANISH
LSpeak

FRENCH, GERMAN or ITALIAN
This Quick, Easy Way

ONLY 15 MINUTES A DAY! Know a
second language for better business or
socinl poaition ; read forelgn books ; really

Diormni=

Al ,
; =

enjoy travel. Speak like a native. Now FUN to learn
l.'tkl]l‘.'l}-(l}' casily nt home as thousands have! Write today
for free hmtk “The Cortina Short-Cut." Siate language
intereated i

CORTIHA IHDEII'I'. SUITE 4, 105 WEST &ith STREET, NEW YORK ﬂ"l'l'

[schins-of Tool Design homestudy
{'Ipﬁmqq pmq.r-un ?Fnu Tnrgely
upon the saching aed FI Alier ilidensm
maching asi tosl dh-l;nn-i n'l he_ pqually necemwar tur
recommtrucdion. Mnni' T maill I *I"" to 128 & WEEK.
Bapslly evpsnding ind for  mnoare  wrm b
nnd doal desizners th h'\fl.llj*'\lﬂ- Lemmn guickly

with our P‘.l|l—h:l'-ll' [ wupeevissd by & meeognived
plﬂm ol muchine el design. l':'l
tomplete Tacts on Machine of Tool [ Lenrn whet these fel
m.ll.nll v quankdy 3o enn qualily I' pay positlon. e obdigstion.

nrnnl-mn

A peuny postal will do—bit KLUFEY.

I.'lhl-n Institute of Technology, Box 90, Gl'lll'l'ﬂ“l. Ohies

Correspondence Courses |n LOW AS _Es
RADIO =rd ELECTRICAL ENGINEERING ¥ XY

ELEETRICAL ENGINEERING. Cot pood grasy of wide slee-
trical field. Modern. Very uis lll:l'rhwmlﬂ-l'lllt; Thgﬂﬂ-';l'ﬂwkd‘:;gﬂr- el
l‘lﬂlﬂ- ENGINEERIMG. Fziirs & il [Pl b i L]

weprk ins ¥om g.u I-q "y :-q:rlr:: Tl rhl woclum fubs tesh ﬁﬂw
ONLY 528, either oo m,Tnt lan. Eaperiment kita [wmn

g i e r-“.. 58| enk m nmn-. [N
L S L ain, Msbr

FREE“'“M i NEERING SCH
FIBRE ARMS AND LEGS!

Light, correctly fitted, strong aml com=
fortable, NMotoral appearanse.
& Braces for all deformitios.
& Scientific design. Fair Terma,

610-3rd Av. 5., Minneapolis, Minn,

BUCHSTEIN-MEDCALF

Eplendid opportunities. Prepare in spare
time. Basy plan, No previous expericnes
peeded, eonmon school education suffclent.
Send for free booklet “Opportunitics in Phe-
tography™, porticulars and roquirementa

Luﬂlﬂ"%'ﬂ

in2to 8
WEEKS!

We Pay

Room and Board

J0A

Amarican School of Photography
1315 Michigan Ave.. Dept. 1352, Chicago, .
1
To meet the great demand for men and y GREER SHOP TRAINING
woimenn af high wagez, we have innugus g Depk. 33%, 2034 5. Wabash Awve,, Chizago, 1.
rated intensive training courses in the 1 senn tBhop Tratning Facts'® describing trade ehecked
trades listed here. Learn in 2 o B wlwkq 1 bﬂ:"’- L O Bedy-Fand
by actual shop work. One of Amerlea’s I uto-Diese ) e
Jeading schools, Established 1902, 7 flnors 1 O Walding = T O
of shops, Over 40000 graduates. Mooy : and Alr Conditlenlng [ Aviation
employers semd  their men and women | mame
here for intensive training. Free cmploys I ;..Iiluirr;-” e T R ek m s
ment service. Mail goupon for “Shop  TTTCCC 0T A9 ovcns
Training Faots.' I
POPULAR MECHANICS



TN WOMEN 352 MEN ;3‘1.&

YOUR CHOME OF A CAREER
ARCRAFT CONSTRUCTION
AIRPLANE MECHANIC COURSE
DENTAL REPAIRE MECHANIC '
Theroughly Ilustrated—Quickly—Easily—Self-Taught
Mo High School or Collega Educalion Necessary

Our Coorses are Complete in Every Detail. Yome
atuily makes It possible to EARN WHILE LEARN-
IXNG, Write for partlenlars, or send money order for
prompt delivery of the course amd work model course
that you desire. Get started ot ones for a better job,
with more pay.

HOME STUDY INST., 236 W. 55th STREET,
DEPT. A-22, NEW YORK CITY, N. Y.

MOUNT BIRDS

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

e:.-wuwntu‘hle'l’llurulﬂ\. F.

nu.ut rlur:lu sguirreln, Lewrn i

(nacde mulll“ 'ﬂ"u[!?:un B !HIIIIFI'FI -
Hive

mting MVESTIGATE HOW. T

FREE BOOK it 100 i 4
2N

NOW absolutely FREE. “rlli DAY.
N.W. SCHOOL OF TAXIDERMY, Dept. 3372, Omaki, Neb.

LEARN AT
HOME TO

Send Funhl TODAY for FREE BDOK. State AGE.

.M- home—In spare time. Many overcoms
“atage=tright,*” Emnm:mnnmmmu o=
enrning power, this énsy way, Write

Public =it Setor
Pﬂ]’ calting
ARTISTS MAKE MONEY

Morth Americun Institute, Bept, 1353
1318 Michigan Ave., Chicago, Hilinois
Find out your abillty, Bend name, age, occcupation and
addresa for Free Vocatlonal Art Test. P

ART

INSTRUCTIOM, INC.
Art

(Formerly Federal Bshoals)
Instruction Building, Minneapolis, Minnesata

ITALIAN ACCORDIONS

Hawd Made Very besh Lewes prices. Puy I:llm.l rﬁn }umrr
abd Have Mopay, Band samoe and sddress §

ITALIA & P. SOPRANI ACC. 'MFG-. Gﬂ
I3 W. POLK 5T DEFT. PM-2, CHICAGD, L.

“ﬁt’ fdl" 12 |E'..Fl=.¥
mmln:“n; EIJ‘: aphnm;ﬁﬁngtréq;lz:‘?e il
: Writa for FIL ACTIFAL re'" |
d P-wn'm-r ﬁrﬁ: m.% e Frumm'!;ba " FOO iﬂlﬂ
Street, Dept. P-218
EARH Mﬂ HE PAINTING
PORTRAITS

8 Mo previous tralning or talent neces-

aary, Unigue Stuart System teaches you,

by mail, in 10 glmple, easy-toe-follow

lessons, to make excellent charcoal

pnd oil likencases. Detpiled guldance

for your every siep. Send for free book
R

STUART
STUDIDS,

131 Monument Clrcle, Roem 623, Indlarapolls, Tmed.

= Flease aend me free book and ouwtline of lessons,
avame

Slreel
Clty

FEBRUARY, 1943

St

|

TRAIN NOW :o= RADIO

...but read this before you buy!

You oan HOiFLH ur |'|'||11I| 1' s rodlo tr I.Illlrlp; Wenig
f 1] 5!

'I'HE HIJ"'-'-I-' TRAINING FOR "HZIUH MDNE\'
c e AS PROVED RY ANY COMPARISON!

Saold at a fraction of
the price you might

expect fo payl

972 poges 5
Complete, ONLY
TR o
MOMEY-BACK the Jude
GUARANTEE

5.DAY FREE TRIAL — You Can’t Lose

RADIO AND TECHMNICAL PUBLISHING CO., Dept. PM-23
45 Astar Place, Muow York, M. Yo
Li: .;Il e your .II..“-:u:.I:. -!-I: -I-‘ H I"n”lllﬂ-“hll;r &5 ““-'d

nd, X
| may
mictip o this Mool b T days and FECRiYe my money bk

Maruie
Address

HAPPENS
NOW—Us

vou cAN Destroy

Your 'Enlmy QHMH (

BEAONE-MAN BLITZ ! Strikewith .
Commandelightning! Yondon't need
ox-like muscles to nse Super Ju Jitsn,
moet powerfulof alldefenseand attack
methods. Technigue is the doadly

l‘ﬂ’aLBramEt connt—mnot gi ut
BLRR Almost mirncologsly effi

Gain Self-t:nnfndence
KHNOW how YO can lick brutea
twice your size with your bare hands
llllti even wbm they are ARMED
gun, knife, elob, Get ready now
g Ty o P T A s
mdﬂuhlb-qurk Hoborgmmmmqhwdﬂl. o Thig
Seond for Exciting Details—Froe!

Startling Low Price. Satis-
faction Guarantesd or your
msoney buck Mailcowpon now.

' rr_r. 5 1 F.]|

B yereon co.,

GEFT. B-503. :‘Il?glggm. Slrar

P mrer 36 Jotaau™ o e g
| T
B svomess




Learn to set up and run ANY
kind of machine; MAKE MORE Needed
MONEY MNOW by |llrl'l|l'l§

quickly HOW TO DO T
which wusually take
study and actice.
mand for SKILLED men I: hl.-

READY ahead of the supply, ” 0W ,

then what WILL IT BE a month or two from now?

Don't mi=s thia chance Lo gualify for pro-
B'IEEF an motlon, don't miss this Blg Opporounliy
which s yours almost for the psking. Kicht Bl Books choeckiul
of important mechanieal fnets tobd dlinply and clearly. Owver 3000
ILBHH nienrly A0 hsirations cover every subject fully, inelud-
ng

Tool Making, Pattern Makime, Foundry Work, Merhaniral
Ehes nnil ?q.Tu.nm;l:mrn! minl

Dirnwing, Forgl Maoching 2l
handlres : of ;}:}ﬁ p ks fiscia, e

8 Big Books (Up-lo-dale Edition) Sent FREE

to_you for examinatlon.  With them we send o Blg Binder of
AT pages with 208 original shop tlekots and over 1500 [flaairie-
tons. Thoese show, step Ly step, how (o set up and run almost
any kind of Jobh pnd are In addition o the B books, Decide
In your own home or place of business whether or not you want
tn n@ them, check up on any ficts i"ﬂl.l want to, Mote thelr
Ereat MONEY MAKING walue, then, If you want (hem, pay on
the ensleat kind of pnyments. A year's consulling peivileges with
our englneers now given with these books without extra charge,

American Technical Seciety. Vecational Publishers since 1808,

S W T W
American Technical Society, Dept. 53189, Drexel at S8th 5t., Chicago

You mny send me the B blg books sod binder of ehop tleksis for

llhll:l1il|ll;1:_|l| T will poy Uhe slelivery chargos only, waless ] gocide

Kvep them in which case [ will send §3.00 in ten days and §3.00

T month until the ol price of only 834.80 is paid. If | return them

1 days I will owe yoo nothing. You alse agree to send me o

epftifeaie entitling me W coneuliing privileges with your exports for
one year wilhout extrn charge.

: ngE, pocupation, emplover's BAMme and
hERiNDER TH&RM &8 reieronoe.

Thousands of Radio Techni-
cians nesded for industry and
our Armed Forces—MNOW. Thia
home satudy book—the *“Radio
Men's Bible"—will enable you
to  gualify for advancement
and big pay.
Here 8 a complete ecourse In
Radio and Electronics—writien
in simple, non-technical lan-
gunge—ensy to understand.
COMPLETELY REVISED
CLUDE

INCL! 5
FREQUENCY MODULATION
Covers radio transmission
and reception — sound pie-
tures — short wave — public
address systems—televiaion—
photo eella, More than G500
articles, complete in them-
aelves—aover 1,100 additional
definitione an d referencea.
Each asection divided with
-cr;ua references to related
M‘IL THE subjects. 1,000 peges—-1, 178

illustrations—120 tables—105
COUPON NOW! craphs,

VR - s i

Draks Publishing Co., Dept. PML 608 W. Van Buren §t.. Chicage, 1L

EXAMINATION

PAY AS YOU LEARMN
Start to-day 1o qualify
for a bigger, belter
job amd resal mopey,

Bend mp Dmbks's Cyelopedin of Hulbs asd Eloctronkes, price 80 T will ey post
A !l.u.‘-lfl rpea, |pustsps paid sdvanesl B paer
o ih wntld dn w, RN, s pabill wtl 1 will regmrn bonk withim 5
ils vl my B 1 Ee pe I

I T B e L S e e e e e e e e
Address P T spaaaa

Coanpani..

it in Popuwlar Mechanics!

Sry pou s w

S2A

% GOVERNMENT LICENSED
AIRPLANE = ENGINE MECHANIC
j at BINCOLN

i You can prepare gt thiz Lineoln
Government App roved Schoul to
earn up to 2600 a vear
ag Government Li-
conged Alrplane & Engine
:Mr' T e I'_\_.;-.--|.|;|-.;|-: 1l apportii=
nities in civilian wur servies iithons
L with Adrlines, Airpe .|I Oy 1 'l.i'
«;,',.-' craft Fretories. Men intorested in foreign service
positions can earn up to FEO00 ':mer vear. High Sehool
educntion sufficient. We LEain youl nnd nsaisl Grodoates in
lﬂﬂaﬂ'ﬂﬂ I‘-'lﬂﬂ“JIIH'IH.- WRITE TODAY for camplete information,

LINCOLN AERONAUTICAL INSTITUTE

BET2 AIRCRAFT BLDGO. I.HH:ﬂLH NEHH\E.H.I\

LACO lu‘#ﬁtn I9é“n“

Bendl Tor free folder, low s on LACD Ol
Heater, 0kl Furnaces, Gun-Tygee
Burner for furniees.  Purchasabie
whorer o fse]l resirlctions exist
I Feplase  Worn-out i
Hoators  where  olher
menns are wnnviinble,
iSulifect to further ro-
strictions.)  No more
Elise  gone, Write NOW

present

nfier
h-tu 0l Burner l:ln... 124 Unlon Ave., Griswold, lowa

IT'S FUN TO MAKE THINGS OF WﬂUD
| CONSTANTINE'S MANUAL TELLS HOW TO DO IT

Peginner or expeirt will fAnd many helpfol hings u.||:1 tipa
| on veneering, woodanishing, cabingt making, ciree

« Marter Mamiial for Womdwo
Bir Bargaln Book describes and illesirates owver 10
differemsl kRimals of wonsl and WEG r_||1|ﬂ_wn|_ ||,¢|||1_-r. i
youu:, ALL AT MONEY SAYVINGO PHICES. A sadrre
supply for anything in wood reganiies of quantity.
Send only 2%c in stamps or coin, 25¢ refunded oF
A erodited on first order 8o Manual ensis oo nothlnge.
ALBERT CONSTANTINE & SON, INC.

TaHl-H E. 1383ch Si MNew York, N, ¥

U.S. War Industries
say "GIVE US MORE
TRAINED MEN”

AIRCRAFT AND
ARC WELDING

TUnele Bam demands an Inerease in war prodis-
Hon of 407 507 =100 and morel It's a
=% N MUST—pm] every plane, tank, ship and other

neghting machive has (o be made omd monned
by trafned men, Whether yon are deafted or not, you can serve your
country better—and earn bigger pay—I4 you 1-q|li'|' wur

6 WEEKS—6 MONTHS
SPECIAL WARTIME COURSES

ll'l llHCﬂhFT AND ARC WELDING, nr nithera for AVIATION
CHAMICS, ELECTRO TECHNICIANS, DRAFTSMEN
H-lnlﬂ OPERATORS AND TECHMICIANS. Dion't be contenk
with hlt-or-miss jobs with poor Ly when in g short time you can b=
eomt i =pecinlist with an expert's pay—anid get a betrer rating i

ll.ru.l'I:HI Bend coupon today,
W A LW A LB E
Ask about
CHaOL of ENGINEERIN(G
Loan Plans 5 Smstitista of fleetratechnic
and
appertunit P 247 Nerth Brosdway and E. Stals, Mlwaubkes, Wi
Ly ¥ Without ohligstion. snd Pres Booklet, “Golden Opportuni-
to carn Eies in Diefemse Work." Abso tell e 0w o Besome wi

£} Are Welidlng Dhpesator [} AlresnfL T bk

[} ANireewft Wl [ ¥ Adrceall Dialis

I ¥ Welding Ter I b Hsdis Dpemiue

[ 1 Eleeiro Teohalciam [+ Radin Tesknicizn
y [} Earm 81,040 Whils Lenrning

while attend-
ing college.

Namib. . hdilrman,

Tty and Ringn LT -
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asweusor ST79. 8
LAST MO.

GROSS IN MY
OWN BUSINESS

S L
reports G, E. Carpenter. L. A. Rowe says he took in £148 in
firat week. He ia il vears old. L. T. Jordan says that he has
bad weeks running close to §400. J. W. Benson
asays his beat day was $54.50, while B. C. Thomas
reporta that he took im $1,100 in 18 days. Read
these reports and note what a livewire can do in
his busy sensons. Electricity does the work. Washes
rugs beautifully on customer’s floor. Hundreds of
customers in your awn vieinity and nearby towna,

EASY TERMS

Equiprvent is not expensive. Fay part down—balanese
monthly. MNo shop necessary. We want more honest,
ambitious men to geb into this wonderiul business for
themselves., Every machine guarantesd.

FREE BOOK

Send teday for booklet illustrats
ing rug waesher and telling how
you can eamm large profits ot "-T-f
prices helow other methods; how "‘"‘fgm
¥ou can boild a permament husis=
ness] and how you con pay o@
aREy ternis,

YOM SCHRAGER MFG. €O,
102 PlL, Racine, Wis.

This eomplete study and practice course pre-
pents the kind of mathematics nesded by the
man who wants something that he ean apply
to the num'y-;_hl.y probloma of hia job. It brings
him a clear, simple, and wsable knowledge of the
esnentipls of the subject—i step-by-step treats
mant of mathematics without peedbiesaly involved

eiplanstions and methods, r

@ covers arlthmetlc, geom- ~stud e AOW
etry, slgebra, and trig- r'"’“‘:,’:f:;'m ol argad
onometry in ome con-
wenlent volume Palmer and Bibb's

® shows practical uses of | PRACTICAL MATHEMATICS

mathematics — axplalns

fundamentals and meth. FOR HOME STUDY

ods t simplify and

b b ol 3rd Edition, 695 pages

@ wany to study, written Makes mm-mu;:_:wns with
in simple torms, handily evigicebm
groups relatod Instroc- 3 E 'ﬂ n‘
tions, examples, solu- drill exercizes and problems and
tions, and practice answors. Price only £4.00
protlems

Mowadays the man with & heowlodge of practicad mathematics has
the odge in the trades. machine shop, drmfing room, oo Lhe armed
forces, §n fac production  amd  Inapction. e, Improve  sour
chances Lhis quke wasy way, with this pested ook that thousands af
men have used with success.

FREE TIIIII—EEHD ND MONEY — JUST MAIL COUPON
McGRAW-HILL BOOK CO.,, 330 W. 42 St, N. Y. €.

Hemi me Palmer ond Bibbh's Practical Mathematies for Home Stoody for
10 days' examinotion on approval,  In 10 days I will send B4.00,
ulﬂ w ru.r:u. PoSLARE, Gr Felurn book postpsid.  (Postage peld on
cash ord

L S P

PRI - v n - e e e B i g i

City nnd Srabe....... HF S o g 3k R R
Podlton  ous s na i r e s e S n e a e
COFTEPRIEIN & 5 8 4 86 5 3 5 6 & 0 S0 o mn 0 0 0w o088 088 580 EESE e mu-2+443
e e S SN S S S S-S S S S S s ok A, St o £ s e
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ELECTRICIANS

Earn More Money!

Amazing
3 Volume

FLECTRICAL

:m Big Pages. :L'Dﬂﬂ!i bjects, zmm Pictures.
some Red and Gold Binding.

AUTHORITATIVE—EASY—COMPLETE

Heme, at last, ia the PRACTICAL, EASY-TO-USE ELECTRI-
CAL ENC T.OPEDIA especially written for the workadoy
|:|.u:|. or ?-lutll.l.nll“:.lﬂ'ﬁ.1:?La]iml¥lﬁtdnbli:‘£ﬂvldﬂﬁl drmml iﬁ?

qgcn ractical =41 me Refercnee

J\.IZF{'HDR'I AT Ir\’.?'E— repuered by e:l:e:ertuwhnknnw Elsctricit;
ell you about it in plain wnderstanda

wnrdl. PR:‘&CTIFJ‘Lh—-Um regularly on th.cdnh by hondreda
of Electricis Servioe Men, Radio 1‘_' Adr Caalets, H-uull.-ut:l,
M:unl.en.mu: fen. EASY— |=|I."Il1.E haow-Lo-do-it cLuTes

to-follow worda, COMPLETE—A world of Electrical
knwkﬂysr packed into 3 volumes.

RADIO-TELEVISION INCLUDED

Covera EVERYTHING ELECTR lf‘.n\.'[.. from_ magnetism and
sigrail systema to armature windiog, AC. asd D.C. motors, gen-
erators, electronics, automotive electricity Mﬂgﬂmnm. ]'.:huael
clectricity, telepho ete. . . - also includes Radio and Tele=
vision. Tells how to build, tmuMc:nhmt. m-lh: repairs. Ensy-to-
'u:ru']:nl:nnd words 'TLLL how each job iz done. Phniﬁ wl 1.'|lL't|J1.1.-I
and Hm]l:l}l_ diagrama SHOW bow it'adone, Y0 RICAL
and RADIO QUESTIONS answered quickly, mmplﬂtlv c'hﬂrlf.
his is not 4 correspondence course, No Written lessons or
einminations or t¢sts to be sent in. You alud:r at bome when
wu have the time and it will always serve as a re
when you want to look up any electrical problem.

§ WITH ENCYCLOPEDIA
w One ysar of parsonal tachnizcal
sarvice by mail.
IF YOU ACT NOW, we'll include a Certificate entitling you to

ar of Technilcal "ir:rrll:u. This means youl bave e privilege
writing to us for technical adviee on any electrical aul.ua-::.

ASK TO SEE THEM

Fou don't have to rlsk a penny. To get your set 1
just mail coupon. Examine the chree big volumes for 7 days. nt
thu- end of that time vou don’t agres 1.|IL"F m the best praciicsl
electrical lct&au CVET_BIW rﬂ;umlm o Errlm.- then retum tha
books and Y ON'T OWE A CENT. vl decide o kee
them, send £3 alter 7 daye and §3 a munrh until the advert

cha M
mumﬂﬁﬂﬁﬁ‘lﬂ%‘nm Ircﬂﬁn'l TEB. .&ul u::?bﬂl Sl

EWI 500 South Paulina Street
L Dept. 22-R6, Chicago, lil.
r====MAIL COUPON NOW ----1

1 LEWIS, 500 5, 'Pau'llnl 8¢,
Dept. 23-R6, Chicago, 1L
Send me the big 3-volume Coyne Electrical Reference and I
Instruction Encyclopedia, Within 7 dnarl after receiving the J
books, 1l either return them or send you $3 and §3 a month g
untl1 ad::rnmd price of $12.00 is paid. We prepay shipping g
ch IIR’E

-

CITY oo AP - 1 ¥ i - JPRP

OQCCUTPATION . & AGE.  Laaa J
- H--- _- - ---- --ﬂ Lo ]
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SECRETS ENTRUSTED
TO A FEW

THERE are some things that can not be
generally told—things you ought o
know, Great truths are dangerous to
some—but factors for personal power
and accomplishment in the hands of
thosewhounderstand them . Behind thetales
of themiraclesand mysteriesof the ancients,
lie centuries of their secret probing into
nature's laws—their amazing discoveries
of the hidden processes of man’s mind,
and the mastery of life’s problems.
Once shrouded in mystery to avoid their
destruction by mass fear and ignorance,
these facts remain a useful heritage for
the thousands of men and women who
privately use them in their homes today.

THIS FREE BOOK

The Rosicrucians {not a religious organization),
an q&nld brotherhood of learning, have pre-
served this secret wisdom in their srchives for
centuries. They now invite you to share fh:&

ractical helpfulness of their feachin

rite today for a free copy of the book, ** h:
Mastery of Life."” Within its pages may lie a new
life of opportunity for you. Address Scribe G.G.F.

h¢ ROSICRUCIANS

{AMORC), SAN JOSE, CALIFORNIA, U.5. A

STUDY AT HOME

h A Chartered Educational Institution

Couries lr| ENGINEERING: Flecirical, Civil, Machanieal, Drafting,
Architectural, Steam, Aeronnutical. Hadle, ""T‘" taral, h-'-'”"z Ine=
dusirinl, Highway. Peireleuin. Morine, Chemical.

Cowrses in ARTS AND SCIENCES: :Ihﬂ-:!:ln?h}' Education: Leiters;
Wulel be Wlaeal ik Mmlhhl Jurisprsdosnios: Payehologry: Soc :ntn;.:r Physics;
Chemislry;  Creolopry of,  Helence:  Theplogy; Lawi Busipess aod
Commerce] Accountine: Mathematics; Statisties; Amricultore

Htuullﬂf-lﬂﬂm vell Incgrparated, 4610-UC, ’h[‘?lﬂ.l.lﬂ Road, Chicago

MA

AVIATION
(AREER 4

AR GREAT FUTURE

Complete Aeronautical Engineering or Masim
Aviation Mechanics braining in tho heart of the
Aizeralt industry. Graduales oblaining immo-
diate employment. Mo flying invelved. RAvia-
tion's foremosi school. established in 18929,
Located on Grand Ceniral Rir Terminal
Far lull information. address Depastment PM-2

CURTISE WRIGHT
TECHNMNICAL & INSTITUTE

GRAND CENTRAL MR TERMIMAL
GLENDALE (LOS ANGELES) CALIF,

BTUDY AT AIOME for FPERBOINAL =10 R85 and
LARGCER EARNIMGE. 31 years unert It
l:Lnn—u-w-! 1I'.Hi-. stusdents enrdlled. LL.IB. Degresa

l texts lurmisled. Fasy payimenta. ‘wMI

l'nr FRI‘ E .'rl-{lfl.'r{— Law and Exeeutive Gul

nMEchH EITEHEIGH SCHOOL OF LAW
Dept. 26-M, 8 East Huren 3L, Chicago, Il

ELELTRILITY. s!‘n‘z’ﬂ

are evarywhare, ﬂlywmd studlos alons
:inlm mrun EM men. This Is a live money making profession

Laarn at home, spare time. Easy payments. Selective tIl-
ployment service. Write for Ir‘IIEt Bulhun. Mo obllgation.

AMERICAN SCHOOL

Dopt. EE245 Drexel ot 58 5t., Chicogo
Shop MATHEMATICS 32
YoulM itto Earn TOPPAY and ADVANCE

* X

When vou kinow mathematles yvou advanes (ester. Get this
Bhort cul Lo swcoess o any production work, MNew meihod
used In training thousands of men in Detroit and other
cilios hrl:m fuilek restilis even if witheout I'|iﬂ| I.u,hl;u,ﬂ
eduicaiio el 1, SHOP ARITHMETIC, 51.540.

HHOF I"RI'IJ.TI- lll:'(' ALGCEERA, TRIGONOMETRY, I:Q 1|l:|n
Zemk postpail (F you remit whth arder, or pay postman on

delivery. Hush order now **

Goodhearl-Willoex Co., Depl. 12, 2009 §. Michigan Ave., Chicago

IX%TIRES

% So-Lo SAVES RUBBER

Use “plastancid™ to fix cuts, bruises, worm
spolain:lrea. S:J-LD -k]m‘.rmﬂ'ld::s}m raincoata, boots

ber.teathee.cloth. MEND the HOLE for ¢

ikﬁ Wmf_ Wc-n.‘l. come
eslTe== guarani

So- I.n ¥ The sTonts
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New Jobs!
FINGER PRINTING

Look What's

More Jobs!
IS GROWING FAST

Happening!

In 1929 there

604

Identification Bureaus
in the United States

r__lq..l-n--

T. G Cooke o \

] have tralned the man who
run 43 % of all those Bursaus''

... And Now Defense Work Demands Still MORE Experts

If it'a quick action you want—good pay NOW and BETTER
pay later—if it's steady work vou want, whether times are
bad or good—war time—peace time, any time—become a
Finger Print Expert. City, county. state and federal need
for men of this exclusive profession is eonstantly inereasing 1
Bee for yourself how many more Tdentifiention Buresaus
there mre now than there were just a few years ago.

You Can Learn Quickly

Finger Printiog | easy tn loarn. But it isn't somothing nonyhody
can do expertly without treining. That protects you. It
lenrned rapidly, Not much time is needed. Yoo can begin right
now and qualify as a Finger Print Operator almost before you
know (L, aml onee you've gradusted, you'll have something no one
van ever tuke from you—a profession for the rest of your Iifal

Here Are the Facts

Forget the Defense urgenoy—~{orget all the new finger printing
johe openecd by the war emergéency. Just look at the regular
mormial growth and expansicn of the finger printing professichn.
In 1923 there were 303 Ideotification Buresus in the United
Hiates, as stoted above, In 1026 it grew 1o 545. At the end of
1020 there were G04. At the close of 1037 there were 07D,
afd at the beginning of 1042 there were 1453 official Idengifica-
fion Hureaid in this country and—33 %% of these buresus are
run by gradustes of the Institute of Applied Science. Yes, 43
—almost halff We believe this to be a world®s record.

The Cost of Training is Extremely Low
Tt"s mot like learning many other things . . . no long years of

y—no heavy cxpenses, Learming to become a fnger print
oxpert costs you very little—se little you'll wish you'd started

FEBRUARY, 1943

It IS

in this extremely important profession a long time ago. And
¥ou can get this trolning on the payment plan if you want to.
Seize this chainte——begin by malling the coupon——got Ftartode—
e through and ready in plemty of time to cosh in on the

opportunities in finger print work.
BLUE BOOK

. FREE oF'%crime

..—-il_-iiﬂ'
Thiz ok takes you right on the ingide of

: 1
% Boientific Crime Detection, iells you abouat
|

finger printing, firearms identification, police
plhiotography ond explains just how many
W types of erime are cleared up. It will be
sent to you cntirely free of chorge. The
coupon below brings it.

INSTITUTE OF APPLIED SCIENCE
P 1920 Sunnyside Ave., Dept 1352, Chicage, L
r--—-— . & B B |

]

NSTITUTE OF APPLIED SCIENCE

1920 Sunnyside Ave., Dept. 1352, Chicago

Gentlemen: Without omy obligailon on my part whatover, send
fke the Confidential Reports of Operalor HNo. IH. also illustrated
“Blue Book of Crime,"™ complete st of 840 buresus employing
your graduates, togpether with your low prices and Easy Terms
aifer. (Literniure will be seni DMLY o permsons sisting thelr sge, )
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WONDERS OF AMERICA
—Lliots Prewtreel !

= e - ——

THIS QUEER MACHINE
TESTS A FLYERS ABILITY
TO WITHSTAND HIGH-SPEED
TWISTS, TURNS, AND DIVES.
THE DEVICE WILL TURN UP
. TO 54 TIMES PER MINUTE

ROBBINSG, BUT THOSE
MEN WERE WHIRLING
FASTER THAN THE
BLADES OF A SMALL H
: ELECTRIC FAN

IS THAT BOY LEARNING
TO WALK A TIGHT=
h ROPE? » & ,
' HE MIGHT AS WELL
BE_ON THAT SHAKY
FLATFORM. HE'S TRYING -
TO KEEP A PIN-POINT IN J&

A TINY HOLE WITHOUT e

TOUCHING THE SIDES.

IT's A TEST FOR
SELF-CONTROL
WHILE FLYING

REMINDS ME OF HOW | ONCE
WENT ARQUND IN CIRCLES
LOOKING FOR THE RIGHT
PIPE TOBACCO

PRINCE ALBERT }
iS THE NO=-BITE
SMOKE — S0 MILD—
EASY ON THE
TONGUE

k53 PA. FOR
{ RICH TASTE, TOO
—ITS BETTER

TOBACCO E

EXTRA=MILD,
PP GooD-TASTING

p PRINCE ALBERT
FIXED THAT FOR
US ALL RIGHT,
EH, JUDGET E

SMOOTH THE PA.
CRIMP CUT PACKS,

PRINCE ALBERT STANDS
‘Widy OUT IN THE PIPE-
SMOKER'S TEST. TS
THE MOST COMPLETE =
EMJOYMENT OF PIPE- =
SMOKING THAT

THAT GDES FOR FA.
IN ROLL=-YOUR-OWNS,
TOQ. THERES MO
EQUAL TO TS SMOOTH
MILDNESS AND
GOOD, RICH

PIPEFULS
OF FRAGRANT
TOBACCO
IN EVERY
HANDY POCKET
PACKAGE OF

S6A POPULAR MECHANICS
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Popular Mechamcs Magazme

REGISTERED IN' U, 5. PATENT OFFICE AND CAMNADA

WRITTEN &S0 YOQU CAN UNDERSTAND IT

Vol. 79

lF YOU have ever watched a
magician working his mira-
cles on the stage, vou can bet-
ter understand what is happen-
ing in the world today.
The magician excites you with
his actions and talk and attracts
yvour attention to one hand

while his other hand works ap-

parently impossible feats.

The war is like the magician.
Our attention is attracted on
one hand by battles, shortages,
rationing, taxes. Meanwhile
the other hand—which is chem-
istry-—is preparing new magic
from test tubes which will
probably astound all of us be-
fore we are much older.

Many of the wartime chemi-
cal developments are so far-
reaching that eminent scientists
state we will hardly recognize
our civilization as soon as peace
lifts the lid off the boiling ecaul-
dron of chemiecal discovery.

One foremost seientist, Dr.
Charles M. A. Stine, a vice
president of the DuPont Com-~

FEBRUARY, 1043

FEERU z‘lRT 1943 No. 2

Airplane tires of DuPont rayon cord, obove, are 20 pounds
lighter. Below, m:nufnﬂuring a tough, locquer-covered fabric
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OEM photo
Standing on @ "blow down" tank in a Goedrich
ber plant, o worker tops larex from the Blending tank above

pany, asserts our automo-
biles have aged technically
at least 20 years in the past
few months because of what
has been learned in the first |
year of war. Post-war cars
will have sealed enoling sys-
tems developed for war
planes. Research in metals
will cut automobile weights
in half. New fuels will give
50 miles to the gallon.

The high-pressure svn-
thesis of ammonia, he says,
has made the manufactured
fertilizing chemicals so plen-
tiful that agriculture will be

2

mﬁl?‘,

completely revolutionized. Using
the new building blocks developed
only recently from air, coal and
water, we will have glass which
won't break, but will float: wood
that won't burn, and plastics
stronger than metals; shoes with-
out leather; window screens with-
out wire; machinery bearings
minus metal,

New methods of aluminum proe-
essing have raised production to
seven times the output which it
took 50 years of research to reach.
Petroleum processing has made
every motor in existence out of
date and fuels have exceeded our
octane scale in power rating. Mag-
nesium, a lightweight metal ex-
tracted from sea water, has elimbed
out of the curiosity class and our
capacity for producing it is double
pur aluminum output for 1939.

. The production of rubber sub-
stitutes from petroleum, alechol,
coal and limestone may reasonably
wipe out the rubber tree as an im-
portant economic factor. New type
houses will be painted with strange

® paints. New fabrics will produce

Roacetat Or L
Plastic rubber sheets protect o worker’s
arms (left] Frem sand blast in war plant

Installed with stapler (inset], window ponass
of wire sereening sandwiched between cel-
lulose acetate will withstand blast of 150-
fmund b::rnh exploding eight fest away

_:_'.? o Monsante Chemlical Ca,

POPULAR MECHANICS



clothing that cannot be
imagined now.

Other chemists see
steel's future prineipal
use as cutting and wear-
ing edges with newly de-
veloped lighter metals re-
placing it in trains that
ride as if on air and
bridges and houses of
comparative feather
weight. Blankets of fluffy
glass and inexpensive
furniture of plasties are
predicted.

Though many current
developments are re-
served for war use and
are secrets, it is no secret
that the rapid develop-
ment of plastics has al-
ready brought the num-
ber of successful ones beyvond the 1,500-
mark, each plastic having some advantage
over the other and over pre-war materials.
Shoes, aprons, capes, heel pads, jackets,
umbrellas, shower curtains, key chains,
garment bags, bathroom fixtures, faucets,
and hundreds of familiar objects are be-
ing made with plastics for the first time.

Proof of the future is already mirrored
in the present miracles produced by chem-

Nylon yarn must be of uniform weight, ond is
weighed by sample en a gloss-enclosed precision scale

DuPont’s Lucite, o plastic made under 5 tons per square inch pressure,
has gone toa war in tronsparant aircraft furrets and cockpit enclosures

istry. Du Pont scientists estimate that a
bridge of ships spanning the Atlantic
Ocean, spaced about a mile apart, would be
required to bring to America only five of
the many wvital war products which have
been produced synthetically since the last
war, These are rubber for transportation,
dyestuffs for uniforms and eamouflage,
fibers for parachutes, powder bags and
many industrial uses, camphor, for medi-

In a dye loboratory a printing machine which prints
only for test purposes, runs off a roll of wallpaper

FEBRUARY, 1943
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Baking nylon yarn to set the twists before winding it
for test, inspection and shipment to war industry

cine and chemical uses, and nitrates for
explosives and fertilizers. The chemical
manufacture of nitrogen alone has saved
for other purposes the cargo capacity of
more ships than the Axis powers have sunk
during the war.

Some idea of the importance of nitrogen,
which is obtained from the air, may be
gathered from the fact that every 600-
pound bomb requires 85 pounds of it and a
24-foot torpedo would be just a hunk of
steel without 100 pounds of nitrogen. A

16-inch gun shoots 120 pounds of nitrogen
at the enemy.

Many of our chemical discoveries which
had commonplace uses in peacetime have
gone to war, just as many wartime discov-
eries will be converted to peaceful uses
later on.

Ammonia, which the housewife used to
clean windows, woodwork and tile, now has
at least 2,000 industrial uses connected with
the war. It is an ingredient in explosives,
hardens metals for tanks, planes and guns,
helps make nylon, can be turned into fer-
tilizers, is useful in the manufacture of
plastics which are made into noses, gun
turrets, navigation blisters and other trans-
parent sections of war planes,

This chemical helps in refining petrole=
um produets by neutralizing acids harmful
to stills, increases the sterilizing effect of
chlorine in drinking water, is an important
part of a combination of chemicals used for
fireproofing, acts to form the bubbles in
sponge rubber, and is important in the
manufacture of dyes, among other things.

Other familiar products of chemistry
have joined the fight. A colloid treated
fabrie, Celastic, used in peacetime to give
strength and resiliency to box toes of shoes,
now serves to speed military production by
making possible quick and easy repairs and
changes in patterns for metal eastings.
Looking like a piece of cotton blanket, the
fabric can be moistened, shaped and on
drying will harden in any desired form.

The cellulose hood which protected your
milk bottle in peacetime is now serving as
a cover for the open ends of fuel and hy-
draulic lines and other pipes and
tubes during assembly and ship-
ping, replacing plugs. Made of a
wood base, this plastic cap is
painted bright red so it cannot be
overlooked in assembly opera-
tions. It also serves as a seal to
warn of tampering if broken.
Placed on wet, it dries and shrmks
tightly in a few minutes.

The fluid your nelghhnrhnnd
dry cleaner used to take spots out
of a vest has been improved for
war use and is applied in huge
quantities to degrease metal parts,
from hair-size radio tube fila-

{Continved to poge 181)
Tronsparent plostic gloves, resistant to oils

and solvents, are made of this elastic,
synthetic resin—a rubber substitute

Q POPULAR MECHANICS
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Cargo Ship ]iraunches %s From Catapult

& /)‘J'
British convoys are
protected from enemy [

bombers far out at sea by :
fighter planes eatapulted . ' /‘\—iﬂ

from the decks of cargo Ty '
CG/I/-rLJ- g,lf e
M

vessels. After shooting
down one or more of the
bombers and breaking up
an attack, the fighter pilot
bails out and is picked up
by one of the escort ships.
The plane is lost, but ev-
ery lost fighter generally
has cost the enemy two or
more bombers, In the
United States, some
freighters have been con-
verted to auxiliary air-
craft carriers for use on
convoy duty.

This British merchantman
carries deadly surprise
for enemy bombers of-
tacking ships in convoy.
Fighter planes are
launched from catapult
on deck. After driving
off foe, pilots bail out
and are rescued. Fighter
craft are not recovered

-

Electronic Clock Without Motor Tells Tila?vghy nghtsf)

Having no moving parts—mo motors, in Princeton, N.J,, indica tl.mefy' h‘:ats E
wheels, mainspring or hands—an electronic  The timeplece, containing more than IT[II
clock installed in the new RCA laboratories  electronic tubes, plugs into an electric out-

. . . let and the 80-cycle cur-

1 rent provides pulsatio

: e . for flashing lights on an

ke R off to show the time :|
e i terms of seconds, min-
utes and hours, Scientists
who have examined it be- |
lieve it may form the ba
gis for household clocks af A

the future,

{[Strawless “straw hats”
for 1943 that look like
straw, feel like straw and
will not collapse in the
: . first summer rain, are be-
Lights going on ond off across electronic clock “fick off” the seconds ing woven of cotton.
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Dummv Cnckpu uf Slnkmg Plane
Teaches Pilot to Escape

Caodet learning to escape from an airplane after crash in sea

Pilots are trained to escape from a sinking air-
plane with a dummy cockpit developed at Sand
Point Naval Air Station near Seattle. First, the
cockpit is suspended in a pool by ropes while the

. pilot, wearing flying suit and parachute, straps him-

1%

~a
")

i
F
iy

~ motive Engineers, if the motorist will fol-
ﬂ’&_ﬁ-—pmnt system of correct and care-
* ful driving. Not only gasoline, but undue
'_ wear and tear on tires, brakes and mech-

self in. At a signal, the “fuselage” is allowed to

sink. The pilot unsnaps the safety belt, pl.hh{» -

himself clear and swims away.

Ten Ways to Stretch Your Gas
Listed by Auto Experts

Gasoline rations L“Em/ ﬁe stretched as
'much as 50 percent, according to the War
Engineering Board of the Society of Auto-

anism will be saved by a serupulous ad-
herence to the rules. Here they are: (1) .
Drive at moderate speeds, 30 miles per hour
being suggested; (2) accelerate moderate-
ly; (3) use brakes only when necessary;
{4) avoid idling engine unnecessarily, “rac-

&-«LU = .,_.f P

and excessive use of choke; (3)
use lightest lubricants recom-
mended for engine, transmission
and differential; (6) keep chassis
and parts well lubricated; (7) keep
ignition system, carburetor and
air-cleaner clean and in good con-
dition; (B) keep motor properly
tuned, brakes adjusted and wheels
aligned; (9) keep cooling system
thermostat at proper setting, and
(10) keep tires inflated to five
pounds above specified pressures.

Counters Tally Riders
In Passing Ca%s

Passenger mg passing au-
tomobiles are counted easily by
four ordinary three-key traffic
counters mounted on a board. One
such counter is sufficient to tally
the number of cars, and if desired
the operator may keep track of
three different types of wvehicles.
For taking a record of passengers,
the four counters provide a total
of 12 tabulating keys, which are
numbered consecutively from one
to 12. The operator simply notes
the number of passengers in a car
and punches the key bearing the
corresponding number. At the
close of the test period the total
shown for each key is multiplied
by the number of the key to obtain
the total persons carried by cars
in each group. _ /

ing” the motor, “pumping” the accelerator Four three-key counters moke 12 separate recards
HANICS
6 4 b — ;qﬁmm MEC
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“Noiseless” Sea Skimmer to BatI}le
L ‘LF-?'—L..#&L-M_J .x - L

)

R
Subma ines
9, 5 :j

“Sea skimmer,” armed with guns and depth bembs, can stalk subs without fear of detection by sound

Gliding swiftly over water, the “sea skim-
mer,” designed to fight submarines, does
not transmit telltale noises through the
water since it is driven by an air propeller
instead of water screw. Manned by a crew
of two and reaching a claimed speed of 50
miles an hour, the sub-chaser carries a
20-millimeter Oerlikon eannon, a machine

gun and four depth charges. The latter
may be replaced by torpedoes. It is said
the hydroglider handles easily in rough
seas, and it can be hoisted aboard a vessel
as easily as a lifeboat. Except for engine
and propeller, the craft is built of non-
strategic materials, and could be made by
the thousands in mass production.

Sedan Is Cut in Two and Rebmlt to C::u'rj,1r 15 Passeng&*

Top, rebuilt sedon with additional uul-i, lower view shows the sxtension

;}_A/-LA_J Qd'—ﬂ.—élw/-\_ '9_._.@ 7
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Capacify of'a ur-ﬂonr
passenger sedan was tri-
pled by cutting the car in
two and inserting a six-
foot extension in order to
carry workers to war
plants. Three additional
seals are made of ply-
wood and most materials
in the extension, includ-
ing white ash and tem-
pered Masonite, are non-
critical. The converted
sedan requires oversized
tires and either replaced
or strengthened front and
rear springs.

Q[ Of the passenger cars
used on farms, 30 percent
are 10 or more years old.
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“MU MMY" FOODS

’l'
\ VICTORY

Five pounds of cabbage (left) are dehydrated inte a handful
of chips of sgqual food value but weighing under a half pound

Heat and humidity must be carefully controlled, temperatures
being lowered graduclly as the vegetables become dehydrated

— Fs
A

1 {Lle __a -4;_4
A'HEARTY meal, in jts lat-
est form, takes up ne
no more room than a package
of cigarettes,

Out of such a small con-
tainer you might get a large
bowl of soup, big helpings of
mashed potatoes and ham-
burger steak, and plenty of
beets and carrots. Just add
water to the package of dried,
compressed food chips and
vou have the makings of a
tasty, full sized meal. You
might even have a slice of de-
hydrated fruit candy bar for
dessert.

Dehydrated dinners aren't
put up in handy packages vet
but it's only a guestion of
time. All the ingredients are
being made.

American housewives buy
dehydrated soups at the rate
of about 100,000,000 packages
a year. American soldiers eat
serambled eggs made from
dehydrated powder, a five-
ounce package equal to a doz-
en eggs. A five-gallon can of
tomatoes swells to a quarter of
a ton when water is added.
Soldiers eat corn that gains .
four times its dehvydrated
weight when water is added.

Londoners are eating meat
loaves and stews that crossed
the Atlantic asg tiny shreds of

| . dried meat. Millk, butter, cit-

rus juices, as well as potatoes,
peas, spinach, and a host of
other vegetables are dehy-
drated to conserve shipping
space. Dehydration plants are
producing millions of tons of
dried vegetables and other
foods per year, mostly for
shipment abroad. One ship
loaded with dehydrated food
can carry upwards of a dozen
times more food than a ship
loaded with bulk. The chances
are, if the war lasts a long
time, that increasing numbers
of dehydrated foods will take
the places of canned foods on
the shelves of American gro-
cery stores.

POPULAR MECHANICS
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Ins r wearing o dust mask

sorts a handful of dried chips
that were a bucket of tomatoes

Food is bulky because
it is mostly water. Dehy-
dration removes most of
the water content, trans-
forming such a food as
sliced carrots into small
dried shavings that re-
semble wood chips. Soak
these chips in water sev-
eral hours and they swell
to their original size and
appearance,

What do “rehydrated”
foods taste like? Gener-
ally speaking, they com-
pare pretty well with food
preserved by canning or freezing.
Some of the flavor and aroma of the
original fresh product may be miss-
ing but the taste is essentially the
same. Vegetables properly dehy-
drated retain their mineral values
as well as much of their vitamin
content,

Dehydrated rations were shipped
to France during the first World
War but complaints came back that
the foods were tough and unpala-
table and didn't keep well. Since
then the Department of Agricul-
ture, universities, and commercial
dehydration concerns have studied
the process and corrected these ob-
jections. Test meals prepared from
dehydrated foods have been served
to groups that accepted
them without question.

At a commercial dehy-
dration plant, truckloads
of vegetables fresh from
the field are first washed
and then trimmed by a
crew of girls who remove
all tough stalks and in-
jured parts. An endless
belt then earries the veg-
etables to a chopper that
slices or shreds the food
into small pieces. These
are spread over trays and
wheeled into a steam
room for a blanching

Foerming bars of dried fruit mix-
ture. Each bar provides a full
meal os emergency army ration

FEBRUARY, 1943
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The chart above reveals the varying treatments giv-
en some of our common vegetables in dehydrating




process that seals in the flavor and color.
After a few minutes of this precooking the
trays are wheeled into the dehydration
chamber where a controlled flow of hot air

removes nearly all the moisture, Sliced
carrots are changed into tiny dried
chips. The final step is to pour the
chips into five-gallon tins, foreing ear-
bon dioxide gas into the tins to remove
the oxygen of the atmosphere before
sealing. Dehydrated foods prepared
and stored this way will keep for years.

Right now most foods must be shred-
ded or minced into small pieces for
proper dehydration. One avenue of
research is directed toward drying
larger units so that cuts of meat such
as steaks and roasts can be dehydrated.
Most foods, too, must be dehydrated
while raw. Then they must be soaked
for several hours to restore them to
their full volume before they are
cooked. Research is being carried on
to find the best way to precock them
before dehydration. This would re-
duce the time needed to prepare a meal
from dehydrated foods. Some dried
foods are squeezed into small cakes in

Washing, sorting and trimming carrots, first
steps in a California vegetable-drying plant

10

Rats are used to learn effect of dehydra-
tion on meat’s growth-promoting wvalue
U. & Department of Agriculture photo

a press, further reducing their
volume. Experimentally, dried
foods are being packaged under
vacuum in Pliofilm and paper con-
tainers,

An experimental emergency ra-
tion being tried out by the army
consists of a small bar similar to a
candy bar, composed of dehydrat-
ed fruits and other dried ingredi-
ents. Each bar is the equivalent of
a full meal. It may be eaten with
no preparation and the soldier is
not even thirsty when he finishes.

Another use for dehydrated
foods is in the compounding of
concentrates, rich in vitamins and
minerals, for use as dietary sup-

plements. Anabolic Food Prod-
ucts, Ine., of Glendale, Calif., grow

certain vegetables in soil that has
been enriched with desired min-
erals, then dehydrate the matured
vegetables and grind them into

powder, to be placed in capsules together
with other ingredients.

There is no reason why you shouldn't
dehydrate your own vegetables if vou wish.

POPULAR MECHANICS



It is even possible to dry fruits and
vegetables in the oven of a stove,
provided the door is left partly
open for circulation. The temper-
ature must not be allowed to rise
above 140 degrees.

Better results are obtained by
using a wooden cabinet-type dryer
that vou can build yourself, with
an oil stove for the heating unit.
Such a cabinet may be & o1 10 feet
high and 112 by 2 feet in cross sec-
tion. The walls are plywood, with
a door in front. The food is spread
on trays racked inside the cabinet,
Each tray consists of a lath frame
with a galvanized iron screen bot-
tom, over which is spread a piece
of cheesecloth. The trays arve short-
er than the runways, so they may
be staggered, one against the back,
the next against the front, and so
on. This leaves an open, cireuitous
air channel for the ascending hot
air, The bottom of the dehvdrator,
above the oil stove, is left open but
has a "heat spreader” in the form
of a square metal plate suspended
above the heater. This spreads the
hot air so that it ascends evenly.
The top of the dryer is left partly
open, having a three-inch-wide
ventilation hole running across the
top to allow vapor from the vegea
tables to escape,

{Continuved to page 171)

Placing a tray of corn in test dehydrator

FEBRUARY, 1943

1
Double handful of dried
carrets af left of board
comes out of press as small
compact cake seen at right

Drawing illustrates a nat-

+= uraol-draft avaporator for

home drying of vegetables
or fruits in any climate

Baffles seen in the end of
the commarcial dehydrator,
below, are used to control
the flow of the warm air

11



Rephca of Nazi Amuck Buster”
Stands Sixteen Feet High

1

Toking measure of model of big Nazi bomb weighing ebeout 5,500 pounds

“Max" is the biggest member of a family of Nazi bombs
reproduced by Columbia Studios and placed on exhibition
in Los Angeles by the Civilian Defense organization. The
bombs range in size from 50 to 2,500 kilo-  fly !
grams, the latter equalling about 234 tons. -
This huge bomb, 16 feet high and 12 feet
around, can demolish six square blocks.

Nylon Bristles for Paintbrush
Wear Three Times Lnnger hgf

Synthetic bristles of t;%,?ed( nylon have
been developed with the resiliency and
toughness of the natural product, and they
wear three times as long. The bristles ean
be cleaned with ordinary paint cleaners
and will not deteriorate in storage. Devel-
opment of this synthetic product—the goal !

plished in the laboratories
of the Du Pont Company.
Tapering of the bristle is
achieved by pulling a ny-
lon filament from a spe-
cial spinning device at a
controlled speed, the size
of the bristle varying with
the speed of pulling.

Pail on Tap Hook
Shuts Off Water

?;21. g% Etafli:::g?hEI e

full water buckets are
kept on hand for replen-
ishing radiators, an auto-
matie valve that may be
attached to any water
faucet can save time of
attendants. It is not nec-
essary to stand around
and watch a bucket being
filled, because the in-
creased weight will close
the valve when the buck-
et is nearly full. The at-
tendant simply hangs the
empty bucket on the hook
and goes about his other
duties. The automatie
faucet is adjustable for
small and large contain-
ers, and it does not inter-
fere with ordinary uses of
the outlet such as attach-
ing hose and filling other
containers, since the fau-
cet may be turned on and
ufT ]}‘-. h-:l.T'!l]

? fr‘-’*"?:"' >rLE l-l-a-"'t""'

of emists for many years—was accom- Full bucket pulls key downward to shut off faucet

)f/r,«_.;-tmtfff Az Mf{};{gacf
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Four—m-()ne Antiaircraft Gun Focuses Its F1re

Four streams of bullets
from multiple gun mount-
ings will present a hot re-
ception to any Jap planes
attacking Australia’s east
coast. This quartet of
Lewis machine guns, de-
vised by the artificer of an
antiaireraft battery, has
its four barrels fixed at an
anglé that will produce a
concentration of fire at a
predetermined point. A
touch of the master trig-
ger flings four lanes of si-
multaneous gunfire spell-
ing death to an enemy
raider within range.

Four streams of bullets from
multiple antiaircraft gun con-
varge upon an anamy Plﬂhl

Phantom Models Speed Training in Tuﬂl-Demgn Course

Ty e

Students c:m hterally ‘“Cap
through” complex problems in
tool design with models made of
transparent plastic. Training men
for war production jobs is cut to a
minimum of time with these mod-
els which reveal details of compli-
cated shapes and mechanism. In
die design, for example, models
show the working of every hidden
part during a stamping operation.
Models made under the sponsor-
ship of the extension service of
PEI‘LI‘[E:}’I".’HII]EL State College are
eing distributed to training cen-
tersof the U S Office of Education.

.’J -( JEJ- tF/'ﬂ ’ -
_Afhlng p%:lim: model to ‘speed .
tool design; inset, model of die

Breakdown of Lubricating Qil in Engines Traced 13 qu,r P%’IrthIES

Blame for the breakdown of lubr matmg
oil has been fixed on the heated meta]
the engine, unburned gasoline and- o‘xﬁ;-
tion products of the oil itself, but R. G. Lar-_

sen and F. A, Armfield of the Shell Devel-

“opment Company, now pmnt “out as the
real culp_lff{ﬁa%nm black particles that
flow in all long-used| oil. These originate
in many ways, since they consist of micro-

FEBRUARY, 10483

scopic bits of metal worn UH the éhgine
parts, dust from the air, and especially the
chlorides of iron and bmminc which arise
from the use of leaded gasoline. The black
particles act as catalysts, aiding the oil to
contract an undesirable union with oxygen
followed by deterioration. The experi-
ments of the two men pointed to the im-
portance of a good filter,

P pinsprlly Caf 13
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TRICKS for TROOPS

It is no military secret that U, S.
inventars have gone “all out’”
for the armed forces. Balow,
folding mess kit of cluminum
opens to form two dishes

Gosoline-driven drill
l'righf. Is intended for
service in bombed
cities where eleciric
power has been dis-
ruplr,‘l.‘j. Left, desk-in-
trunk for officers in
the field is o big help

Something wrong with the
perspective here? Ma, it's
just the telephone poles
which have been sowed
off, giving an odd effect.
The men on the FIDIIE"!'. arg
being trained as communi-
cation experts by the U. 5,
Army Signal Corps. The
machine in foreground is
for wire 51rir|5|-ng. Ml.'l'fl:r'
lives are saved during
training with the short
Flclrr::., fn:-r 'Fn|| h’om ihe 'Iap
is only a few feet. In ev-
ery branch of m“ifgry
SErvice experts are con-
stantly en the alert to
guard against injury te
the men now being fraingd

14 POPULAR MECHANICS



Rubber "averolls" (below)
are slipped over sailor’s reg-
ular clothes when order
comes to abandon ship. Suit
has a “built-in®” flashlight:
soles of the shoes are weight-

ed to keep wearer wpright

_‘_’411.'_-\.

FEBERUARY, 1943

Hrt e 2 O laett — ) KL Ehoes

This specially designed desk is
used by the Red Cross in field.
It is collopsible, can be set up ! }

in a jiffy and weighs anly 15

pounds.

It haolds typewriter

(.S [t taad, @
The double-tube life belt above is so light it
can be worn on duty about ship. It is inflated
by squeezing tubes together which releases
buoyant gas. Left, demenstrating how army's
new folding wood choir con “take iL." For-
merly these chairs were made ot Q'F steel

15



Bomber Crew “Balls Out” on fand for Practice

W @ d‘Shﬂuld the erew of a
Royval Air Force bomber
be forced to “bail out” on
the sea, they will know
what to do even if it is
their first experience.
Practice for the maneu-
ver of launching a rubber
boat from a bomber be-
gins on dry land, and
after they learn all the
motions the crew mem-
bers continue the training
on water in order to re-
duce the chance of mis-
hap after the unlucky

ones are forced down.

British bomber erew in
rubber boat in the sand
practice the art of
launching a life raft so
they will make no fotal
errors when it may be
their turn to “bail out"
inte the open water

Water and air bubbles
are removed from the
surface of concrete by
lining the forms with an
absorbent material which
is peeled off, leaving a
smooth weather-resistant
finish. The lining
strengthens the concrete
and eliminates brushing
and seraping. Tt is made
of special material faced
with fabrie and is stapled
easily to wood forms. In
tests, samples of concrete
made with the form lin-
ings withstood a bom-

" bardment with sharp
steel grit, while other
samples which had been
cast with ordinary wood
forms wore away rapidly,
some of them as much as
one quarter of an inch in

one minute M eeling u# uhurhnl- lining which leaves smooth weatherproof surfoce
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“Ta Wﬁfiu' B{)Ilci f)nve Offers Curb Serﬂce

Usmg the M-3 war tank,
Wnl}r referred to as
the “General Grant,” as a
model for its office, radio
station WMED in Peoria,

1L, has come down to
Sidewalks to sell war
nds and stamps in ad-
dition to its campaign
| quer the air. Erected near
the eurbing, the simulat-
Q} ed tank has windows fac-
ing the sidewalk as well
as the street so it may
' *,serve both pedestrians
Y and motorists. The rivet-
ing effect on the tank-
booth was achieved by
use of roofing nails, the
(4, <Jover-all construction be-

ing of plywood. “Tank" booth sells war bonds and stamps to pedestrions and motorists }
oIS
Rotating Rack for ' Stenowpmt Holds Notes in Easy EIEW 3
T anact |h1 ng notes rmald'7 {on a gtenot:;pe ;L *_
—ithe mechanical shorthand writer—may & 'S.“
be simplified with a rack that holds the . -

Y4

note tapes at eye level for easy reading by ™
the typist. The holder consists of two trays =
and a rotating easel which picks up the

note tape from one tray and deposits the

finished portion into the other. When the S_ "ﬁ
typist finishes transeribing the notes from ‘~
the two folds of tape visible, she flips a
wheel to lift the next two folds into view. -{.:\

._i’

Rotating easel holds Stenctype note tape at f
eye lovel of typist. Twirling the wheel turns ;‘
arm ond over end, cousing it to depesit fin- ¢
ished portion of tape into one tray and pick s

up fresh notes with little loss of time

/oS A

“Swamp Glider” Rescues U. S Ar:m. Fliers Forced Down in Marsh

When an army flier crashes in //V™) .\ [ L4 r*f:‘-'"f"' ’7) FFa
swampy areas near Lan_gle:,r Field, (1
Va., he is rescued with a “swamp

“gTTder” that draws only six inches
of water. The craft skims over
shallow water that is impassable
for land vehicles and ordinary
boats. Resembling a cross be-
tween a row boat and a small
plane, the glider is powered with
an airplane motor and propeller.
It can attain a speed of 45 miles

an hour Ehl:}]"ﬂ}? after a “takeoff.” Ajrplane metor and qull-r speed this craft over the water
/| L
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Tiny Films Speed “V-Mail” to Men Overseas

R

i

The sergeant is photegraphing o stack of letters
which will be carried on a reel of microfilm for
spoedy dolivery by plane or ship to Yanks overseas
Photes by U. 8. Army Bignal Corps

Moking enlargements, above,
from microfilm is one step in
pru:n:bfng the new ""V.-Mail.”
Left, continusus rolls af prints
pass through machine which de-
velops, woshes, and dries the
letters which are then recdy fo
be cut. V-Mail results in a tre-
mendous saving in valuable car-
go space. The two-way service
handles millions of letters to
and from men in armed forces

Right, developing ond drying film;
the lower resl is for developing,
the wpper for drying. Forty-five
pounds of film, which would occupy
the spoce of ene mail sack, contoin
about 150,000 one-page letters. The
vnfilmad letters waould fill some 37
mail bags weighing 2,575 pounds.
Where opparatus for developing
the microfilms is not available
obroad the V-Mail is develgped in
the U. 5. and then shipped, effecting
a saving of sbout 1,000 pounds
on 150,000 letters. Army officials
lawd the V-Mail as a great builder
of marale—which con't be weaighed

18 POPULAR MECHANICS



With both meoters rearing and her pilets (tep)
on the alert, the high winged Cataline fiying
boat is ready to patrol vast ccean distances
or drop bombs on enemy ships or bases

FEBRUARY, 1943

HE Consolidated Latahna wmged its w ay info
Page 1 headlines on May 27, 1941. On that
day one of the big American-built flving boats
was patrolling the North Sea. It carried the red-
white=and-blue roundel of the RAF. but an
American naval officer was aboard as obhserver,

The Catalina shot through a rift in the elouds
and all aboard got the thrill of their lives. Below
was the biggest battleship ever seen.

“The Bismarck!” was the awed ery that went
through the plane.

The German battleship wheeled sharply fo
port and then let go with all her antiaircraft fire.
Nazi bullets riddled the Catalina's mid-section,
but none hit a vital spot. The plane stayed aloft
and relayed radio messages to units of the Brit-
ish fleet. Although the German battlewagon
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tried to escape, the American-
built flying boat hung dogged-
ly on her tail for 27 hours.

Deep-water navy men as
well as aviators give credit to
the Catalina for spotting and
trailing the Bismarck—the first
link in a stirring chain of
events which finally led to her
destruction.

Since then the “Cats” have
made history. They've written
glorious deeds of heroism and
courage in the skies and wa-
ters of the North Atlantic, the
South Atlantie, the Mediter-
ranean, the Caribbean, the
Philippines, the Dutch East
Indies, Australia, Midway and
the Aleutians.

Curiously encugh, all this
has happened since the Cata-
linas were declared “obsolete™!

In 1939 engineers at the Con-
solidated plant in San Diego
took careful appraisal of the
Catalinas—or PBY as the navy
calls it—and passed sorrowful
judgment. By all that was haoly

—r el \ in aviation, a ship five vears
Ready to go down o ramp_ = | 5 old should automatically be
!‘:‘lh "':'-Jﬂ ocean, this 15-tor \A\—k — == considered outmoded.
t'" is surrounded by= \
ch crew who will re-< m

move “beaching gear” in
the water. The plane

toke off from either lardd— = £
or sea, o great advantages

Riding clong on o half-ten of TNT,
sailors at the naval air station,
Jacksonville, Fla., toke their lethal
eggs to waiting PBY. Cotalinas
have played important part in war
against submarines in the Atlantic

20 POPULAR MECHANICS



MNaovigator charting course ot his desk in the clouds
must know the position of flying boat ot all times

Two months later, however, Consolidat-
ed engineers changed their minds and put
the Catalinas back into production. The
long, sleek hulls on the assembly line in
San Diego today are essentially the same
ship designed in 1934 and declared obsolete
in 1939.

Then the Catalinas proceeded to prove
that the engineers’ faith in them was not
unjustified. They've become one of the
most versatile planes the navy possesses.
Originally designed for patrolling long dis-
tances over open water, these jack-of-all-
irades planes have been used as heavy
bombers, fighters, torpedo carriers and
even as dive bombers!

Before January 1, 1940, 88 PBY's had
spanned the 2,553 miles from S#8 Diego to
Honolulu nonstop, in groups of 12 or 14.
An egqual number were flown from San
Diego to Coco Solo, covering 3,087 miles,
nonstop. Termed “routine transfers of
men and equipment” by the navy, these
flights carried more than 1,200 men as
members of their crews—giving some idea
of the magnitude of performance and an
indication of what the same ships are do-
ing today,

The Catalina is a twin-motored, high-
wing flving boat that can take off from land

\ Two seamen (right) remove inspec-
& l'_|| tion platferm under watchful eye of

ik a chief petty officer. Bomb delly, be-
| low, is pulled under wing of “Cat”
| with tractor. One mon handles a 500-
\ pound bomb with ingenious pulley

FEERUARY, 1943
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or water, Its fuselage is 60
feet long, its wing span is
100 feet and it weighs 15
tons. Speed is more than
200 miles an hour and the
range is 4,000 miles. It car-
ries a crew of seven—pilot,
assistant pilot, navigator,
third pilot, radioman, and
two machinists,

“Here come the ‘Cats
—szpoken in guttural Ger-
man or sputtering Japa-
nese—is a fearful ery.

But "Here come the
‘Cats,’ God bless 'em!"—
spoken in American ac-
cents, clipped British and
Australian speech, soft
Chinese or warm Russian
—is an answer to a praver.

What have the Cats done
in this war? Just listen:

Patwing 10 started out
asa U, S, Navy patrol wing
of 42 planes when the Japs
hit the Philippines. Three
months later it reached
Australia with only two of
the original group. Already
Patwing 10 has become a
legend in the jungle islands
of the South Pacific.

Men of Patwing 10, said

YR

Here are two of PBY crew's hest friends—a
parachute and the “galley.” This meal, pre-
pored in flight, consists of bocon, eqggs, toast
and coffes, Below, the big flying boat under
its own powaer is approaching brink of ramp
that leads to water. Note bombs under wing
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"Excuse my spray,” saoys the Catalino as
she roors across the bay for o takeoff.
Right, inspecting bomb-attaching mecho-
nism with a detachable platform heoked to
bottom of wing. Plones also con corry a
torpedo bomb, but how is military secret

official navy reports, “flew into
hell and sometimes flew out again,
but more often they swam out, or
crawled out of the steaming jungle
with Japanese machine gun bul-
lets kicking up flurries in the
beach sand!™

Told that Japanese warships
were 150 miles off Luzon on De-
cember 8, 1941, planes of the
navy's flying wing flew down on
the enemy from the sun and
dropped bombs on two battleships
and four destroyers. The lumber-
ing Cats didn't have time to stick
around and see what damage was
done. They drummed back to
their base at Cavite. But that base
had been fired.

Chief Machinist's Mate Mike
Kelly, one of the heroes of Pat-
wing 10, says:

“The Japs finally hunted our
bases down and we went to anoth-
er base, and still another, moving

FEBRUARY, 1943
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Corrying “beaching geor’” back to ramp ofter plane has been ensed into
water. Members of beach ecrew wear special rubber suits in cold weather

south all the time, still patrolling, but each
night coming to roost at a new position.”

Kelly says that on one oceasion six ships
of the wing took off for what seemed to be
a perfect setup—a Japanese cruiser, some
destroyers and transports, all of which
were without Aghter protection., They
found the ships, but Jap Zeros were hid-
ing in the elouds above.

“They started to dive on us, but
we kept our course and went in to
bomb the wvessels below,” Kelly
said.

Another group of bombers had
already attacked. Antiaireraft
guns were barking. One plane in
Kelly's section went down. The
other two escaped. Not so with
the other section of the flight—all
were knocked into the water, But
even after the Catalinas were
downed, it was hard to sink them.

John Cumberland, aviation ma-
chinist's mate, tells of what hap-
pened to the flving boat he was in
when it was foreed down.

“We plugged up shell holes,” he
says simply, “and floated for 30
hours hefore we were picked up.”

On another oceasion, a Catalina
piloted by Machinist’s Mate C. M.
Richardson was attacked by nine
This instrument board in PEY “tower” is
used by the mechanic to keep close watch
over plane. Any defect is detected quickly

24

Japanese fighters after it
alighted in the water.
There were 700 holes in
the ship, but Richardson
was wounded only in the
leg and hand.

In Australia, Air Min-
ister A, S. Drakeford re-
ported that the Catalinas
had done a remarkable
job in checking the Japa-
nese southward sweep
and would “ocecupy a
place of honor in the his-
tory of air war.”

Halfway around the
world at Gibraltar, an-
other Catalina gave a
brace of Nazis all the
fighting they could stom-
ach. On patrol duty over
“Ythe Rock,” the PBY
eruised slowly through a
seemingly deserted sky.

Suddenly, out of nowhere, four German
planes came down. The pilot of the PBY
banked his ship, went into a elimb. The
Germans were below him and the gunners
went into action. One by one the Nazi
planes fell away. The PBY completed its
patrol and returned to its base. Next day

POPULAR MECHANICS



all four German ships
were found on the beach
near Lishon.

Additional proof of the
Catalina's sturdiness and
flyability is seen in the
amazing report of a rou=
tine Atlantic crossing,
Cruising at 18,000 feet,
the plane's antomatic
controls jammed with the
starboard aileron full
down, The 30,000 pound
ship went into a full spi-
ral—hurtling toward the
icy water. Just 800 feet
above the heaving ocean
the ather aileron fluttered
away, balancing the ship
and righting it.

With radio, two ailerons
and wing tip missing, the
pilot miraculously put the
13-ton Catalina back on
its course and completed
the trip to Ensland.

The famous Catalinas
have done their part in
the war against subma-
rines, too. Down below
the equator net long ago
an Italian submarine sur-
rendered to Brazilian au-
thorities at Matal, It was
reported that the sub

FEBRUARY, 1943

Pilot and :D-pilol"tﬁh_ha} dressed
for high altitude travel head crew

of seven. Below, "'streaming’” target

Members of crew resting and cooking “chow!
while on paotrol. Three others are on duty
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hoisted the white flag after being battered
by bombs and depth charges dropped by
Catalinas.

The “Cats” were in the thick of the Mid-
way battle. It was a Catalina, flying on

R 1

L el

Mechanic is seen through win=
dow in “tower"” which is nerve
center of navy's big flying boat

routine patrol, that dis-
covered the Japanese in-
vasion armada off Mid-
way. Cireling over the
Nip fleet three times
without being detected, a
voung navy lieutenant
sent in the report which
put the navy's warships
on the alert.

Then Catalinas were
given another task. Four
PBY's were selected for a
daring night torpedo at-
tack, the first on record
for this plane. Some 40
volunteers, under the di-
rection of Lt. William

Richards, were picked for the job.
Torpedoes were rigged on the Catalinas
—where, is a navy secret—and they went

in against the Jap ships under the cover
of darkness. A direct hit was scored on an

Loaded for patrel duty thot may cover 4,000 miles of open sea, the PBY rides proudly out on
the water where “ground’ crew detaches beaching gear to await return of plane from U-boat hunt

|~
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8,000-ton troop transport and an unidenti-
fied ship.

During the Midway battle the pilots of
the PBY's were in the air 20 hours a day
and the ground crews got almost no sleep.
This meant a terrific strain on men and
planes. But the American airmen proved
to be just as tough as the Catalinas.

When the smoke of Midway had begun
to clear, the Catalinas were given a third
important job. For 10 days they scoured
the shark-infested waters, searching the
ocean for yellow rubber life rafts. During
that time they rescued 27 American pilots,

As in the battle of Midway, the Cata-
linas were the first to contact the Japs in
the fog-bound Aleutians. The PBEY's con-
tinually harassed the enemy in addition to
furnishing reports of position, taking pho-
tographs and watching every Jap move.

When there seemed to be a shortage of
bombing and fighting planes, the pilots of
the “Cats” cheerfully assumed their duties,

Some amazing tales have come out of the
Aleutians about the sterling performance
of the “Cats.” One day a Catalina found a
large Japanese submarine on the surface
and let a bomb go from 400 feet. This was
risky because a lumbering PBY can’t get
away from the explosion at this close dis-
tance. She blasted the sub but one of the
plane's engines was disabled by her own
bomb and she limped home on a single
motor. The flying boats were even used as
dive bombers—something their designers
had never dreamed of. Over Kiska the pi-
lots would force the nose of the big crates
downward and go rumbling through the
soup like a landslide.

The heavy planes would shoot out of the
clouds over the Japs and release their
bombs. After the bombs had fallen clear, it
took the strength of both pilot and co-pilot
to heave back on the yoke to pull the jug-
gernaut out of her earthward plunge. The
big planes would pull out with their pan-
els Aapping like a ecireus tent in a high wind.

Another time a Catalina was hit square-
ly by a Japanese antiaireraft shell. By all
odds, it should have exploded. But it
didn't. It made a neat hole through one
side of the fuselage and out the other.

Hundreds of stories can be told—and
will be told—about the ruggedness and
durability of the Consolidated Catalinas.
One navy pilot summed it up when he zaid;

“If T ever get in a spot where I'm forced
to choose just one plane—give me a ‘Cat’!"”

FEBRUARY, 1943
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For Artificial Respiration

Amount of pressure on “torse” is revealed by scoles

First-aid students are taught to apply
the correct pressure in giving artificial res-
piration with a unit consisting of a torso
replica and precision scale, The student
learns to apply the necessary amount of
pressure in accordance with a patient's
age, weight and injury, as well as how to
determine the proper timing. Tests show
that many students practicing the Schafer
method of resuscitation apply pressures
as high as 150 pounds.

Flip-Down Shield for Car Mirror
Stops Reflected Glare

Glare from bright headliz%?mﬂebted
into the driver’'s eyes from his rear-view
mirror can be reduced by clamping a cel-
luloid shield to the mirror. Crimped to a
metal piece which in turn is hinged to a
pair of snap-on clamps, the shield may be
flipped downward to cover the mirror, or
upward out of the way.

g o -L A .r__;___

Colored shield hr,-mirrnrlrEEr be roised out of way
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Ennmenu "turn burglar' with oxyacetylena torch fo Inr resistance of combination Tm:k on a vaoll dooF

TS 3 am.—the favorite hour for bur-
glars. A man with a black satchel

clutched under his coat takes a quick look
up and down the deserted street and slips
into the shadows of the alley.

He chuckles to himself. No cruising po-
lice cars. No stray pedestrians. The cop on
the beat won't be along for another 20 min-

pzu?eé{

L_y-ﬂﬁ"\_.l_ £

own the al'léy 1noms a igar-story
department store and on the third floor he
knows is a steel safe containing between
$3,000 and $5,000 in cash.

The burglar, no amateur, had “cased” the
place a eouple of days before. He learned
there were electric alarms on the doors and
windows and he figured there would be one
on the skylight, (A jail
term had taught him that
the wires could not be
cut without sounding an
alarm.) He had also dis-
covered that the place
was without a watchman.
The job was a cinch—he
thought.

In three minutes the
burglar is on the roof of
the store. He had pulled
himself up a rain spout
and then swung over to
the fire escape. He avoid-
ed the lower end of the
fire escape hecause he

Testing sensitivity of micro=
phone hidden inside a safe
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| Breaking window culs
| circuit in tinfoil border,
causing alarm

Intercepting rays of
electric eye causes

Body detector in sofa
relays another alarm
os burglar approaches

Suﬂing e ane alarm after another—all unkaswn te him—
the burglar aopproaches safe, His first top on steel doer
will set off another caused by sensitive mierophone within

knew that, too, was equipped with an alarm
that would go off if the framework were
pulled down.

He sets his bag down carefully—which is
wise. It contains caps, fuses and nitroglye-
erin in addition to a crowbar, hatchet, chis-
el, screwdriver, rope, wire, oxyacetylene
cutting torch and various other tools.

After cutting a hole through the roof, he
lowers himself into the building, The man
looks carefully about for one of the tricky

FEBRUARY, 1943

photoelectric beams that had cost him an-
other jail term. He knows the “black light"
is almost invisible until you come into its
direct ray; then the beam is broken and
the alarm is sent.

Satisfied there is no electric eye in the
place, the exconvict hurries down the stairs
and makes his way into the office where
the safe is located. He opens his kit, almost
leisurely, and appraises the sgquare dark
object, He looks close to make sure there
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Attempting to “defeot” on electrically protected outdoor olarm box with
an eolectric drill in one of testing rooms at Underwriters’ Laberataries

is no wooden cage around the safe—a con-
traption filled with thousands of tiny cop-
per wires that send an alarm if broken or
displaced a few inches.

The burglar runs his gloved hand over
the combination lock on the door. He isn't
naive enough to think he could feel out the
combination like the fictional Jimmy Val-
entine. Locks haven't been made for a long
time that can be worked by feel, no matter
if a fellow sandpapers all the skin off his
finger tips to make them sensitive.

Not a bad safe, this, he decides. Almost
sporting, Might take all of 15 minutes to
open it with the torch and nitroglycerin.

Two minutes later he
jumps as the seream of si-
rens warns that some-
thing has gone wrong.
Police and private guards
gwarm into the building
and it is flooded with
light. He knows the place
is surrounded. Without
taking time to gather up
his valuable tools, he
hides in a clothes closet.
There the police find him.

The burglar probably
never found out what ae-
tion of his caused the
alarm. It was so simple he

Applying torch to inner coms
partment of safe after shell
of concrete is chipped away

20

wouldn’t have believed it
—the mere presence of
his body a few inches
from the safe. The safe
contained one of the new
supersensitive devices
that operates like the old
radio sets that howled
when a hand was placed
on them. The hody de-
tector, as it is called, gives
an alarm when a person
either approaches or
touches a safe where it is
installed. Its basic prin-
ciple is radio frequency.
The safe is connected
with a nearby control set
and acts as an antenna.

That is just one of the
automatic alarms that are
on duty in daylight or
blackout guarding billions of dollars worth
of valuables—money, jewels, furs and mer-
chandise of all kinds—from an army of
500,000 burglars, robbers and thieves at
large in the United States. They commit
1,000,000 crimes a vear that cost the nation
15 billion dollars.

A burglary (forceful entry of premises),
a robbery (intimidation such as a holdup),
or a theft (pilfering) takes place every 30
seconds of each hour every day of the year.
One took place somewhere while yvou were
reading the last eouple of paragraphs.

Pitted against this army of criminals is
an array of intricate protective devices that

POPULAR MECHANICS



Somple of bulletproof glass after three bullets were Firing ot bullet-resisting alass in laboratory
fired at it from powerful revelver in engineer's hand range. Varicus weapons are used for the fests

are the brain children of electrieal
wizards. There's no guesswork
about the approved alarm sys-
tems. They are effective because
each has been zubjected to severs
tests by engineers at Underwrit=
ers’ Laboratories in Chicago, New
York and San Francisco. The
company also certifies installations
and has men in the field constant-
ly investigating the services of
prolective agencies.

When a new alarm is developed,
it is installed in the laboratories
and the engineers “turn burglar.”
First, they study the layout of the
protected area and the circuit dia-
gram. Then they go to work with
tools that would be the envy of the
Lone Wolf, himself, Sometimes a
new device gets a high rating alter
the first test; more often, defects
are found and the alarm is turned
back to the manufacturer for cor-
rection. Then a new test is made
and the system rated according to
the amount of proteetion it affords,

Once the burglar or robber had
only to cut the wires of an alarm
system and his worries were over.
Today most alarms—body, sound
and heat detectors, photoelectric
beams, pneumatic alarms and oth-
ers—are built on a “closed circuit”
that relays a signal the moment
it is cut.

{Continued to page 176)
FEBRUARY, 1943

The locking mechanism of this money chest resisted “fishing
expedition” with fine wire aofter hole hod been cut in top.
Below, oxyacetylene torch is uvsed on steel panel in wall of
vauit to determine if microphone on other side of wall will
“"hear” the noise mode by attack, thus cousing instant alarm
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“*Tank” Home Built for War Workers at $1,500

S —_—

PARTITION ARRANGEMENT
FOR BUNK ROOMS

] v e =
To meetthe need for temparary’ hames 1:-:'
war workers’ fomilies, Purdye Research
Foundation has dn:tgn: a house which
fu“y cqullpped of §1 200 to 51 300, .ﬁl‘:ln-\'q
is the entronce; at upper left, floar plon
and cross section shew accommodations for
man, wife, boy and girl. Only 350 pounds
of critical materials are required. Well in-
sulated with glass wool between the outer
Yo-inch Gypsum wallboard and inner 2i-
inch wallbaard, the house can be heated
by an a:hm?rad 2% tons of coal per_year

Ceollarless, the house is set on
field-cost concrete piers, its
wood frame sheathed with fire-
proof wallboard (ot right) and
cooted with special emulsified
asphalt {above) in which sond is
imbedded. Owver this goes white
cement paint. Taoilet, lavotary,
shower, sink and laundry tubs
are provided. A special floar
joist spanning full width of the
house serves as bowstring of the
framing members, eliminating
piers in middle of the structure
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With body, wings and
tail constructed of wood,
the new Ryan PT-25, a
primary training plane
developed for the U. 5.
Army Air Corps, comes
close to the goal of elimi-
nating all strategic mate-
rials in military aireraft.
Little special equipment
is required in forming the
plywood body, since cold-
setting urea formalde-
hyde glues are used,
needing no ovens, haking,
complex forms or other
“tricky” handling. Stand-
ard size flat plywood
sheets are employed for
all parts of the airplane,
except the leading edge
of the outer wing panel
where molded plywood is
used. The wood is water-
proof, fire-resistant and
not subject to fungus
growth, with a weight- _
to-strength ratio greater |
than many high-grade
steels, Exterior surfaces
are “armored” against the elements by a two percent of the plane's total weight. It
lightweight fabric covering stretched over is reported that the ship is light and re-
the plywood skin. The only place where sponsive to all controls, and is capable of
any strategic materials are used is the en- easily performing every known military
gine cowling which represents less than and aerobatic maneuver.

[ A s S r 5 - b

Top, plywood plane without covering er engine; bottom, finished and in air

]eep Converted to Ambulance Carr‘ymg Four Strgtchers

L x.r ,Jr
s £ x j = It nnlyafé’wﬁﬁn-

utes to convert an army
jeep into a stretcher car-
rier with wooden frames
that fit over its hood and
rear compartment. Four
stretchers are strapped to
the frames. This method
of transporting casualties
is efficient for short trips
when the terrain is not
too rough, according to
officials of the Army
Medical Corps.

Motarized “handy man® of the
army—the jeep—odds ambu-

o Vi - T b TPy, s . ; nce duly te score of :
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FTER the battle of the Coral Sea, a

reporter approached Rear Admiral

Wilson Brown and the conversation went
something like this:

“I notice guite a number of officers who
did not attend Annapolis tock part in the
battle. How did they stack up, sir?”

Admiral Brown replied: “You can tell
your readers those fine young Naval Re-
serve officers are splendid. Afloat and
ashore they rank with the
best!”

These words of praise
from Admiral Brown, for-
merly head of the 1. 8.
Naval Academy at An-
napolis, are a justification
of a 17-year-old program
to build a backlog of offi-
cers to be called in time of
war. In 1925 the Naval
Reserve and the Naval
R. O. T, C. program were
organized. The Naval Re-
serve was established to
enroll former World War
officers and specialists in
civilian life. The Nawval
R. O.T. C. was intended to

Future officers of the U. 5. Novy
don masks for o training stroll
through billowing clouds of gas
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“MUSTANG"delmirals in the
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An ensign shows cadets one of the 5-inch guns widely used by the Nawvy

-
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train capable college men
as potential officers.

Today thousands of
Naval Reservists and
R. O. T. C. graduates are
standing watches on the
bridges of warships, fly-
ing naval patrol and
bombing planes and doing
administrative work at
navy bases.

There is Ens. Anthony
Akers, lanky 27-year-old
Texan who graduated
from the University of
Texas and attended
Northwestern Univer-
sity's V-7 program. He
was a skipper of one of
the P-T hoats in Philip-
pine waters.

One night Ensign Akers
piloted his little torpedo boat into Subic
Bay through Japanese mines and bamboo
nets which foul propellers. A Jap tanker
loomed in the darkness. Akers gave a curt
order and two torpedoes went straight for
their target. After this daring feat, the
Texan was chosen to skipper one of the
four torpedo boats which whisked General
Douglas MacArthur out from under Jap-
anese noses at Corregidor.

POPULAR MECHANICS



Keeping a shorp lookout from the erow’s
nest. Part of @ cadet's training is learn-
ing to identify enemy ships and airplanes

Naval Reserve officers per-
formed many deeds of valor at
Pearl Harbor., Seeretary Knox
singled out an unnamed naval re-
serve ensign who took command
of a motor launch. Through the
hail of shrapnel and machine gun
fire, the ensign rescued almost 100
men who had been blown over-
board from a battleship. During
the height of the attack, the pro-
peller of the launch suddenly
jammed. Cool as ice, the young
Naval Reserve officer directed the
work of disengaging the propeller
as flames from the oil-covered
bay licked around his craft. He
was cited by his ecaptain for “in-
itiative, resourcefulness, devotion
to duty, and personal bravery.”

Heroes? Yes—but typical of the
voung naval reserve officers serv-
ing with the U, S, Navy on fighting
fronts all over the world.

Uncle Sam is now creating the
mightiest armada in history. With
the fall of France, the United
States set out to build a *two-
ocean” Heet—368 ships costing
£4,000,000,000. Last June Congress
approved a “seven-ocean” fleet of
550 more vessels costing another
£8.500,000,000!

To man this gigantic fleet, the
navy will need thousands of high-
ly trained officers. The Nawval
Academy at Annapolis can supply

FEERUARY, 1043

The submarine service gets its share of Maval Reserve officers

With rifles slung on their backs, cadets learn to scale landing
nets. The exercise builds muscle ond makes them surefooted




Flying cadets learn early hew to manipulate their parachutes

only 700 or 800 a year. So the Navy has
begun to tap a rich vein of officer material;
the American college man.

Right now, thousands of men on college
campuses are preparing for careers in
the navy. And it won't be long before
they'll be taking their places beside other
non-Annapolis officers fighting on the sea
and in the air.

The Naval R. O. T. C. program was
launched in 1925 at Harvard, Yale, North-
western, Georgia Tech, and the University
of California. Since then it has been es-
tablicshed at 22 more institutions. Some of
them in such dry-land places as the Tni-
versity of Oklahoma and the University of
New Mexico—but that's not surprising,
since the Middle West has always furnished
the highest percentage of sailors for Unecle
Sam's Navy.

About 5,000 potential admirals will be
studying under Naval R. O. T. C. supervi-
sion this year. The V-1 program at about
500 other colleges and universities will en-
roll 80,000 students. V-7 courses for col-
lege graduates are already turning out
hundreds of ensigns,

Let's take a look at the Naval R. 0. T. C.

It's guite & memory feat to learn the paHerns and
celors of signal flags—but a batile may depend on it
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program, which furnished a basis
for the V-1 and V-7 programs. The
navy is pretty choosey about the
youngsters it selects for R. 0. T. C.
training. It wants smart boys be-
tween the ages of 14 and 26 with
plenty on the ball—those who lead
in student activities and at the same
time get good grades. A board of
officers of the regular navy, most of
them Annapolis graduates, selects
the candidates who apply for
R. O. T. C. They look for physical
fitness, potential qualities of lead-
ership, intelligence and a reason-
able certainty that the student will
stay in school four vears. Only
freshmen or sophomores are accept-
ed. The Naval R. O. T. C. comprises
four years of hard study—mixed in
with plenty of fun.

The course is divided into two
parts. The two-year basic course
for freshmen and sophomores in-
cludes such subjects as naval his=
tory, ordnance, seamanship, com-
munications, eleetricity, and navi-
gation. In the advanced course, the
junior year is devoted primarily to naviga=-
tion; the senior year consists of gunnery,
electricity, engineering, aviation, naval ad-
ministration, and military law.

FPOPULAR MECHANICS



The cadets are required to take
at least one period of summer
training to test in a practical way
the theory buzzing around in their
skulls. In peacetime this summer
training assumes the proportions of
a pleasure cruise to such travel-
folder lands as Hawaii, Alaska,
Panama, orr Cuba., But last sum-
mer (and for several summers to
come) the training was on dry land.

“The boys really learn more on
dry land than on cruises.” an offi-
cer said recently. “When at sea, 90
percent are seasick the first few
days and 10 percent are seasick all
the time. This way none of them
suffer mal de mer and bad weather
doesn't interfere with training.”

In their white enlisted men’s uni-
forms—distinguished only by the
blue band around their caps—the

o - H
i B R AR ATl i FT. ﬁ,—:’:mﬂ‘

B it L
e o e o ot

Officers will not hove to lood guns, but
they must be familiar with the routine

Cadets climb the rigging of o former pleas-
ure yacht now on patrol duty in the Pacific

i \ Ay
L &
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The .45 automatic pistel is an officer's
weapon; cadets must learn to use it safely

cadets go through a stiff, three-
week training period of work,
study, sleep, and eat. They work
and study as apprentice seamen at
$30 per month . Thus, when they
get to be officers, they'll appreciate
the enlisted man’s point of view.

They row small boats and handle
small eraft under sail. They learn
to repair and shoot 45 automatie
pistols, .30 caliber machine guns,
and 5-inch deck zuns. With rifles
and packs slung over their backs
they clamber up and down landing
nets, They bone up on the theory
of poisonous gas and then don
masks to walk through clouds of
the stuff,

During his four-vear course in

(Continved to poge 167)
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Floating Hotel Houses War Workers in Capital

Hotel boat augments living quarters for the vast army of government employes now in Washington

To relieve the shortage of housing at rooms approximately 15 by 15 feet each.
Washington, D, C., a floating hotel has been  Some of the rooms have baths, and all are
moored at the Potomac shore. The 265- equipped with running water and lava-
foot boat, originally costing $350,000, has tories. On top is a sundeck, and the lower
five decks, three of them containing 75 deck includes dining room and dance floor.

thp Built in Hole Is Launched by Flllmg Hole With Water

ﬂﬂrchant vessels are
bemg built much faster
by digging a spacious hole
in the ground and there
erecting the ship, instead
of building it high on the
ways whenee it must slide
down into the sea, Pre-
fabricated ships con-
structed in this way by
one company are come-
pleted in about 30 days,
and the work involves
fewer hazards., The dan-
ger of greased ways, for
instance, is eliminated,
since the ship can be
floated out on water re-
leased into the hole.

Keel for this vessal
was laid in a hole in
the ground to avoid
the time-honored
though risky method
of launching by slid-
ing the ship down the
ways. Instead, it is
launched by filling
the hole with water
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The eighth in the series of Flying
Fortresses fries its wings over Mh
Rainier, cbove. At right, inbeard
sections of the wings in their spe-
cial azsembly deportment where
motors and other parts are added.
Production has mare than doubled
since Pearl Harbor, Spectoculor ad-
vances in fechnique hove eonirib-
uted ta this speedup. Exhoust out-
let cowlings once mode by drop
hammer required 30 minutes wark;
a multiple action press now pro-
duces the port in 15 seconds. Wing
jigs that took up vost floor space
are installed vertically, skyseraper
fashien. Werkers have made 5,000
suggestions 1o '1|=|F| prnducﬁnn
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Bold innovations in manufacturing methods
have put production of “M”
far ahead of sehedule at the E-E_e_i__ng plant.
Instead of o long assembly line, Boeing
breaks up the process inta Seven |"|'|uin:|r 5=
sembly operotions, joins the completed in-
stallotions anly ot the end, saving foctory
ipace I|'|u! w:uuH |:||3 g:cupiud h:,' SwWarms
of assembled Fortresses with 104-foot
wing spread ond 70-foot body. By this of-
ficient use of space, Boeing pr-:ldul:l..-s mare
pounds of plane per square foot of foctory
space than any other manufocturer. At
uvpper loft, dense rows of moin fuselage
sections are fitted with eomplete installa-
tions. WUpper right, completed bodies ready
ta have wi:ﬁgs, l.,-:1ginE5 anel Gun in:.h:ffl:l:l.
Their next stop will be the firing line

e ——



Wayne Whittaker

TAKE jujitsu, combine
it with barroom and
eommando tactics, add a
dash of American inge-
nuity and you have the
formula for developing
the deadliest fighter the
world has ever known.
He's Uncle Sam's soldier,
sailor or marine trained
for invasion against a foe
that fights dirty.

They asked for it, the
Nazis and Japs—espe-
cially the Japs with their
bodies painted green in
the jungles of Bataan; the
Japs who carry small
razor-sharp knives in
their loin cloths to slit the
throats of their captors,
and who know the bone-
breaking tricks of judo.

From coast to coast
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With bush knife, machete and
a wary eye for Japs, the mud-
smeared trooper is ready for
action. Commaonde technique,
below, far disarming invader
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TOUGH GUYS

tough young men in training
camps are listening to tougher in-
structors who bark:

"Bust "em in the eardrums! Kick
em in the stomach! Break their
spines! Gouge, choke, twist and
smash "em."”

Shocked? Some of them are at
first. But they are taught that it's
not a footrace at a Sunday School
picnic for which they are prepar-
ing, or a Marquis of Queensberry
affair. It's war. The rules are
made by war sense, the crux of
which seems to be:

“Kill or be killed. Capture or
be captured.”

Every soldier, sailor, marine or
coastguardman knows that per-
haps some day, alone and bare-
handed, he may have to face a des-
perate and tricky foe. When that
day comes, Unecle Sam intends to
see to it that his boys have better
than an even chance,

That is why they are being
taught a new brand of fighting.
Call it hand-to-hand, close-in,
rough and tumble, commando tac-
tics or what have vou, but the fact
1Y,

" ']
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remains it's plain dirty

of the foul blow in-
clude such men as Col.
Anthony J. Drexel
Biddle, veteran of the
Marine Corps, who
combines bayonet
practice with jujitsu;
Capt. W. E. Fairbairn of the British Army,
wha drilled the commandos; Dr. Francois
D'Eliscu, formerly of Columbia and New
York universities, who specializes in the
use of a five-foot sash cord; Col.J. Prugh
Herndon, commander of the Bushmasters
in Panama; Commander L. S. Perry, di-
rector of the MNaval Academy's physical
training program; Lt. Jack Dempsey, for-
mer heavyweight boxing champion, and
many others,

The first rule is never to strike with
clenched fist. Hold the hand stiff, fingers
straight, and strike with the hard edge of
the hand between little finger and wrist.
Use a chopping motion and aim for the
enemy’s Adam’s Apple, side or back of the
neck, the base of his spine, his kidneys,

fighting. e ;
Instructors in the art E '/-F 3
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Hera's @ lesson in coolness
under boyonet attack demon-
strated by Col. A. J. Drexel
Biddle who instructs marines

Twe marine parachutists show
how to keep in top shape
with @ few turns on the mat
U. 5, Marine Corps phobo
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Dr. Francois D‘Eh!.r.,u demonstrating anki-
Jop "rope trick.” Above, rope is looped
around knees, victim kicked bockward.

Right, ends of rope are tied around throat

biceps or forearm. With a little
practice you can break a bone with
this blow,

Then there's the chin jab deliv-
ered with the heel of the hand with
fingers spread to reach the oppo-
nent's eyes. When it comes to
kicking, the men are taught never
to kick forward, but always to the
side for greater force. A side kick
just below the knee eap is fol-
lowed up by scraping down the
shin to the instep and topped off
with yvour weight en the enemy's
foot to breakthe small bones.

If your foe is flat on his back
take a flying jump for the “bronco
kick.” Knees are drawn up and
when your feet are about eight
inches above his boady shoot the
legs out straight to deliver a
smashing blow. (Dummy figures stuffed
with grass are used in practice for this one.)

A vicious attack can be made from be-
hind by jumping on a man's back with a
sharp kick to the back of his knees as a
quick follow-up. He doubles up like a
jackknife and if you twist at the same time
the spinal cord is severed.

Another back-breaker is delivered by
approaching an opponent from the left side
and seizing him by passing your right arm
over his chest and yvour left arm under his
legs behind the knees. Lift him up and

42

take a short pace forward
with your right foot. Then
smash him down on your
bent right knee with all
the weight of yvour body.
It's easy to see that
these are not parlor tricks.
Practicing any of them on
friends would be like a
high school chemistry
student e xperimenting
with TNT. That is why
all military classes in
hand-to-hand combat
have expert instructors.
The men are taught
how to break holds dur-
ing a surprise attack, how
to disarm the enemy if he

4; hed, B

dle:u.tLhL::. W tih gun.or kmF(* "how to léad
a prisoner with a thumb hold that requires
little pressure. They learn that the most
vulnerable spots on the human body are
the solar plexus, groin, throat and chin.
Suppose a Jap attacks from behind,
grabbing a sentry around the throat with
his left forearm, his right hand upraised to
stab. The right elbow of the alert marine
will swing back like lightning into the Jap's
solar plexus, doubling him up before he
can deliver a death blow. Then the Jap
will be polished off by being pulled over

POPULAR MECHANICS



Army officer shows twe ways to meet the charge of an enemy in hand-to-hand combat. Left,
foe is caught by wrist and sailed over officer’s back to land neck first. Right, smashing foe
in face with o well-placed knee. Below, demonstrating Capt. Fairboirns "back breaker” hold

the marine's shoulder and smashed
to the ground on his head. This is
only one of scores of defensive
moves taught to the marines by Maj.
Dicl Hanley, former football eoach
at Northwestern University.

If a sailor is seized from in front
with his hands pinned to his sides,
all he has to do is remember Rule
Nine in “Method of Self Defense";
“Kick him in the shins. Stamp on his
foot. Bump him in the face with
yvour forehead. Work vour hands
into the pit of his stomach and force
his body backward. Then knee him."”
The sailor is also laconically remind-
ed to “remain calm and collected
throughout any crisis.”

The paratrooper who may be
dropped behind enemy lines is
taught to make a silent approach to
a sentry and “eliminate” him with-
out firing a shot or hurling a hand
grenade. Cupped hands strike si-
multaneous blows over both ears,
bursting one or both eardrums and
probably resulting in a mild form of
concussion. Before he recovers from
the blow he is caught in one of a
dozen strangle holds,

The men are taught to make use
of simple weapons that are as in-
nocuous at first glance as a short
rope, a wire loop or a stick. Capt.
Fairbairn, author of “Get Tough—
How to Win in Hand—to-—Hand

nlque w1th a small stick. A sharp
FEBREUARY, 1043
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Above and below, the navy's “rough and tumble” tactics re-
veal fine points of throwing man by heel twist and toe hald



Mavy instructer rehearses “"Mazi reception” with cadet. Left, locking foe's right arm to body,
he delivers sharp blow under chin, knees victim. Right, using heel of hand for “snout punch”

blow is delivered to the
stomach followed by a jab
to the neck. If you miss the
neck, the stick which is
held in both hands is used
to rip across the enemy's
face with all your weight
behind it.

A bizarre form of “jump
the rope™ is taught by Dr.
D’Eliscu. He uses a five-
foot sash cord which he
calls a “hog tier.” After
kicking the enemy in the
stomach, the rope is looped
around his knees and the
loose ends drawn about his
neck. If the victim doesn’t
strangle himself with his
own struggles, the process
is hastened by sitting on his face and push-
ing forward on his knees.

Another deadly weapon is a length of
wire with a wooden handle on each end.
It can be looped over a sentry’s head and
pulled taut with one motion. The piano-
wire garrote with weighted end needs no
description to explain its gruesome use or
effectiveness.

Machetes, curved knives, tommy guns,

44

Sketch fram Capt. Fairbairn’s book
“Get Tough” shows a “rib crusher”
Caourtesy Appleton-Century Co,

high powered rifles and
hand grenades are used by
American Bushmasters,
named for the venomous
jungle snake, and Pioneer
troops. The Pioneers are
picked men from the com-
bat engineers who will
clear a path for advancing
troops. With mud-black-
ened faces, ferns and brush
stuck into their hats and
collars, they creep forward
to establish bridgeheads
and demolish enemy in-
stallations. If they lose
their bush knives or guns
they can fall back on the
Army's version of jujitsu
for protection.

One of America’s most colorful and least
known soldiers of World War II is the
Bushmaster. He is as much at home in the
Panama jungles as he once was at 42d street
and Broadway, or State and Madison
streets, or Main street and the county high-
way. His tacties are borrowed from native
jungle fighters, the American Indian, Brit-
ish Commandos, exponents of judo and the
Shanghai underworld. His average age is

POPULAR MECHANICS



22 and his favorite weapon is the long-
bladed machete,

The jungle commando moves through
the bush like a green shadow, flicking his
wrist to cut a path with his knife, With his
fellow Bushmasters, he disappears from
civilization for weeks at a time. The men
know how to sustain themselves on wild
fare supplemented by concentrated "“iron
ration” carried in their packs. When they
are not testing their eamouflage against
aerial observers, making camp in a swamp,
or working out an intricate code of com-
munications, they practice jujitsu or im-
prove on the native's technigque with the
machete, The Bushmaster bows to no man
in the art of hand-to-hand fighting and any
unwary Jap who ecrosses his path would
probably never know what hit him,

One of the prerequisites for efficiency in
dirty fighting is excellent physical condi=
tion. An extension sports program helps
keep the armed forces fit. Baseball, foot-
ball, boxing, wrestling, tennis, fencing,
swimming and other sports serve as both
recreation and physical training. Many
famous athletes, including Commander
Gene Tunney of the Navy, are leaders in
the programs designed to build strong
fighting men.

Many colleges and universities are ex-
panding their sports programs during the
war and some have added classes in “per-
sonal defense.” The latter is aptly termed
“dirty fichting” by the students.

The University of Illinois has a course
called PEM 58 which teaches prospective
soldiers how to execute the “front choke,
groin slam, back flip, wrist breaker, eye
gouge” and a few other tricks never before
mentioned in faculty circles. The students
are taught that the soldier who observes
the rules of a gentleman in personal de-
fense iz just using poor judgment and
probably will be killed or eaptured. Only
the tough guys survive.

The average redblooded American loves
a fair fight and good clean sport, but right
now he's out to show a below-the-belt,
rabbit-punching enemy that if it's a dirty
fight he wants, that’s exactly what he’s go-
ing to get.

{[You can obtain additional information
about products deseribed in this magazine
by writing to the firms listed in the Where-
to-Buy-=It index. Say You Saw It in Pop-
ular Mechanics.
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Plastic Lens on “Jeep” Light )
Hides Rays From Enemy

Shields make “jeep” lights invisible from the air

Army “jeeps” can use their headlights at
night without risk of being seen by aerial
ohservers, if the lamps are equipped with
gpecial lenzes made of Plexiglas—the same
plastic that protects airplane gunners from
the elements and bullets. The unbreakable
lenses pass enough light for safe driving
but not enough to be seen from the air.
They are also used on taillights.

Pin-Up Hat Rack for Car or Tent

Fastens on Wall or Ceﬂm'g S Y

Equipped with pins for a%t»achlng it to
fabric surfaces, as in an automobile or tent,
a hat holder now awvailable is easy to in-
stall on the ceiling or side walls, The pins
are mounted at the ends of two parallel
metal strips, which are connected by a pair
nt fine qptmg coils.
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Hat holder, left, con be un-d' in automobile or fent
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GUNS ON WHEELS

Thiz giont af the field drlillery,
an M-1 155 mm. gun, is the lat-
st and heaviest mabile unit in
actual service. It has ronge of
mare than 15 miles. The gun
rolls aleng on 10 rubber tires
and is towed by a tracter. One
major advantage is that it can
be moved without dismantling—
thus it is ready to bloze owaoy
at enemy positions without de-
lay. The army’s hard-hitting
field artillery prepares the way
for break-through by infantry.
Big brother of the M-1 is the
240 mm. howitzer shown balow
ready for oction as its gun crew
runs to firing positions. This gun
is broken down into several
loads for transport. An effective
long range weapeon, it s used

for bottering heavy fortresses T Modern warfare hasnt become so mechanized that

1 the army can dispense with ald stand-by—the mule.
Here gun crews are unloading barrel of 75 mm, pack
howitzer, lighter than stondord field ortillery piece
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T Leading mule carrying wheels and
breech of 75 mm, pock howitzer.
It tokes six mules to move a gun

1 Swinging a big shell toward breech
of 240 mm. howitzer with heavy crane.
The shell is lifted to movable trock
which eases it up to the breech to be
followed by powder propelling charge.
Right, the 155 mm. gun lifts its nese
te maximum elevation just before fir-
ing. One member of gun crew attaches
firing lanyard, or rope, to the breech
and in few seconds o command to fire
will send the Fn:n\l"r shell hurlling oul
of the barrel. Members of the gun crew
must be strong as well as dependoble

The *“tank destroyers”
(below) are half-track
waor machines mounting
75 mm. guns. The one
in canfer hos stopped
to fire its big gum in
maneuvers, These unifs
are extremely mobile,
hard to hit. Eoch cor-
ries heavy machine gun
and some tommy guns
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“] ungle Mudders” Man Guns Hldden in Swamp

]'.‘.c:cated in the swampy
terrain of Caribbean out-
posts are big guns manned
by U. S. soldiers of the
coast artillery known as
“Jungle mudders.” The
men, toughened by
months of training in all
phases of jungle warfare,
are some of Uncle Sam's
most formidable and re-
sourceful fighters. The
guns they operate are ex-
pertly camouflaged and
from the air appear as
part of the jungle foliage.

To observers a few hundred
feet up, this big gun locak-
ed in tropic swamp at Car-
ibbean outpost is just part
of the dense jungle foliage

Production-Line “Gatling ( Gun” Helpq Turn Out Shells

Far behind the battle
lines, a multi-barrel
“eun” is doing its bit in
supplyving shells for
armed forces of the Allies
throughout the world. It
looks so much like a
weapon that the men who
operate it refer to it as
“the Gatling gun of the
production line.” In real-
ity it is a multiple spindle
automatic screw machine,
performing operations on
shell bodies, and is used
by a firm that formerly
made cash reglsters
Aol il A
This machine i: not a5 menac-

ing as it looks, but it makes

shells that eventually find
their way to the “real thing" I

i e

Power Lines Carry Raid Alarms to Handy Plug-In Buzzer in

Both audible and visible warning signals
are given with a home alarm which is op-
erated by a special control board attached
to the carrier-current transmitter at a
power station. Designed for air raid ward-
ens and civilian defense officials, the warn-
ing device can be plugged into the house

circuit. It is operated w:Eh, the type of °
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equipment used to” 5;3‘;11:1‘/11%:1.? s over
power lines to control street lights and
would relieve telephone lines during an
emergency. The alarm is eguipped with
a buzzer and a rotating colored dial. The
dial shows white for all clear, yellow for
preliminary ecaution, blue for advance
caution, and red for air raid.
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“Flying Jeep” Comes Apart to Load on Truck

When the U. S. Army's
“flying jeep” can't be
flown to loeation, they
take it apart, load it on a
truck and haul it with
equipment to the scene.
The plane is a small artil-
lery liaison craft now be-
ing used in the European
war theater. Quickly dis-
mantled and assembled,
the tiny ship can land or
take off on very small
fields, whether they be

smooth or rough. On a Li =

ad, its wings lying par-
allel with the fuselage.

Thin Glass Fibers

Lightw‘;?iﬁfu glass fis, \
¢ bers, thinner than a hu- |

cover metal-mesh cam-
ouflage nets over vital
war plants. The flexible ./
fibers which are resistant
' to weather and fire are
painted with designs that _

nets are supported by .EL"_
special ramework.

Lenses may be shifted to cut glare from any angle
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“Flying jeep” assembled for flight (top), and being transported on truck

~ Anti-Glare Glasses for Driving Adjust to Fit Cnndiﬁq;:; 9
Equipped with adjustab]e?&ély’fﬁha‘p .

lenses, driving glasses now available can
be changed quickly to fit the wearer and
shield the eyes against glare from any an-
gle. For night driving, for instance, the
purple lenses may be adjusted to split the
road so as to cover headlights of oncoming
cars to the driver's left, while leaving the
vizion unobstructed direetly in front. The
lenses also may be shifted to take ecare of
daytime glare whether from the left, right
or overhead. The plastic lenses are held
in slots of the half-rims by friction.

@[ To learn where to buy commercial prod- "

ucts described in these pages, see the index. |
/zﬂf“m ;/‘i/b:ﬁ' e /Jfﬂﬁa..f_ :

-



GLASS PINCH-HITS for

It's warm work ladling white-hot ‘molten glass from
a furnace at Owens-Corning Fiberglos plant. Below,
a worker employed by Libbey Glass Company ever o
half century polishes the edge of o fine cryftal vase

By Roderick M. Grant

T'S LIGHT as a bubble and tough enough

to stop machine gun bullets. It's as old

as Rome and as new as next week. You

can wear it, cook in it, live in it. To sailors

and surgeons it's a lifesaver. To vou it's
—glass.

Glass is as vital as Sunday, but you are
so completely surrounded by it that you
seldom are aware of it until the mirror
drops off the wall or a baseball shatters the
window, If yvou read some morning that
the Japanese had cut off our sources of
glass and that it would be rationed like
rubber or tin or armor steel—army first,
you last-—you would begin to think about
how nice glass was.

Very fortunately, Japan can’t do that
to us. For as long as there are lime and
soda ash and dunes of silica sand in Amer-
ica there will be glass; and there are better
things to worry about than the end of our
lime and soda ash and sand.

Glass is one of the oldest materials in-
vented by man, dating back, according to
legend, to a band of shipwrecked Phoeni-
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cians who cooked their pienie supper in a
pot set on blocks of soda on the sandy shore
of a Syrian river and were amazed to see
sand and soda fuse into a stream of molten
glass. Mesopotamian craftsmen were shap-
ing colored glass into things of beauty 5,000
vears ago, and windows of flat glass were
found in the ruins of ancient Pompeii.

But alter doing business in a convention-
al way for a few thousand vears, the part-
nership of Soda Ash and Sand has branched
out in the last few years into strange ave-
nues of trade. It is like a small boy who
suddenly discovers he has muscular talent
and immediately takes up football, swim-
ming, badminton, golf, tennis, pole vault-
ing and the ballet, and excels at them all.

Glass ceased to be merely the stuff of
window panes and spectacles and goblets
when about 10 vears ago Owens-Illinois
Glass Company, and later Corning, began
spinning out tenuous glass fikers for air fil-
ters, insulating wool and textiles. It was
insinuating itself more and more into other
people’s business when it coiled itself into
springs with the resilience but not the
rusting properties of metal springs; when
it was shaped into fire-resistant building

FEBRUARY, 1943

Mavy ships are made frem blueprints turned out 20
feet @ mirute by blueprint machine cylinders of spe-
ciol gloss hond-blown at Corning Glass Works. Below,
a new ligquid ceating prevents glass from splintoring




Made of a blost-cushioning glass fiber material, this mattress was de-
signed to protect electrical switchboards and instruments from bombings

blocks, and tried as a substitute for steel in
reinforcing concrete—a project still ex-
perimental but nevertheless in work.
Right now it is treading on the toes of
rubber and cork and kapok, but a nation
hungry for these scarcities is ready to wel-
come the new Foamglas, developed by
Pitisburgh Plate Glass and Corning.
Foamglas ig a lifesaver in more ways than
one. Weighing one-fifteenth as much as
ordinary glass, it is a mass of airtight glass
cells, permanently buoyant in water, well
suited for life jackets, rafts or boats. It is
“raised” somewhat as veast raises bread.
Glass is mixed with a
small amount of pure car-
bon; heated, it softens
and the carbon combines
to form a gas that puffs up
the molten glass into a
mass of bubbles that
“jells.” There's plenty of
work for Foamglas to do
in the war—in lifesavers,
ponton bridge floats and
the like; afterwards, its
principal job will be to
insulate cold storage
plants, ice cream facto-
ries, dairies, etc. Being
solid and moistureproof

Preparing to ship cartons of Fi-
berglas, versatile material used
for heat ond sound insulation

OEM photd by Palmer
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it is unaffected by the va-
por of low temperature
rooms, and it iz easily
sawed and worked with
ordinary tools,

Modern war would not
be modern without glass.
“Golden plate glass” orig-
inally intended for deco-
rative mirrors turns out
to be ideal for filtering out
ultraviolet rays that sun-
burned warplane pilots in
the stratosphere. Two-
ton range finders optical-
ly ground by Bausch &
Lomb are the eyes of the
battleship’s big guns—
and those of the U.S.8.
North Carolina are de-
scribed as the finest in the
world, The glass pot on
yvour stove is a cousin of
the heat-tempered glass of army search-
lights that withstands the terrific heat of
800,000,000 candlepower light on one side
while a blizzard slashes the outside with
snow. The slots of tanks are protected by
thick glass that will stop a machine gun
bullet, and portholes of ships are made of
a tough glass that will bend but not break
under the impact of a wave. In the test
tube and retort, the factory window and
incandescent lamp, the microscope, tele-
scope, binoculars, the aerial camera lens
and the X-ray, in the new blast-cushioning
fibrous glass for blackouts and a thousand

"E—i"“ﬁl
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other applications, glass is doing its
vital work in the war.

It is functioning quite important-
ly, too, as an all-but-universal sub-
stitute. When the flat glass business
was suddenly flattened by loss of
the automobile window market,
Libbev-Owens-Ford and Pitts-
burgh Plate Glass and other com-
panies in that field began a search
for other markets. They are find-
ing their versatile product a ready
stand-in for such widely differ-
ent priority materials as silk and
steel, aluminum and ashestos, syn-

thetic plastics and tin and rubber.

Chrome went out and glass came
in as a reflector for headlights and
searchlights. Sound studios turned
to glass instead of aluminum for the
bases of recording platters. Dou-
ble-glazed, insulated doors for froz-
en food and ice cream cases and
display cabinets replace metal, hard
rubber and poreelain enamel. Glass
buttong “front” for shell and plas-
tics. Glass storage batteries save
hard rubber. Several companies
are making hard glass bearings to
fill the gap left by restrictions on
sapphire jewel bearings for instru-
ments. Road signs may be made of
glass if metal is further restricted.

Don't assume that glass is just a
pinch hitter without a chance of
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Skillful use of ancient tosols contributes to fine qualities of
handmade occosional pieces ot Libbey Glass foctory. The
craftsman abeve, known as a servitor, draws out a heavy gob
of molten glass 1o be formed into on exquisite modern voso

To maoke Fiberglas, o marble is drawn inte o continuous fila-
ment that would reach fram MNew Yeork to Philadelphia; over
100 filoments are woven to make the finest werkable strand

Glass yarn is twisted and plied on stondard textila machin-
ery, below, in one step of the monufacture of glass fabric,
Glass textiles are maode inte clothing and fireproef curiains,

but principally inte tape and cloth for electricel insulation
QEM photo by Palmer




A fibrous glass board that can be sawed is used in @ window installation

getting into the regular lineup. In many
cases glass is in there to stay.
Owens-Corning Fiberglas, for example,
has developed a glass thread for surgical
sutures, which surgeons believe will end
the danger of infections. Catgut and silk
used to sew a wound sometimes become
the focus of infeetions, and there are ob-
jectionable factors about stainless steel and

fi

silver wires ur:s'-dj:: hone
surgery. The glass su-
ture, however, iz easily
sterilized, is inerganic
and chemically inert, and
in all tests the wounds
healed without infection
or allergic reaction. The
suture, stronger than
zilk, iz made of 204 invisi-
ble glass filaments each
22100000 of an inch
thick, Another surgical
innovation is fibrous glass
tape, emploved to flter
foreign particles froem
blood plasma to be given
in transfusions. For an-
other, a single opagque Fi-
berglas thread in a sur-
gical sponge makes it possible to locate by
X-ray a sponge left in a wound.

While the war gave an initial jolt to the
flat glass trade, it gave a lift—although
with new problems—to the bottle makers.
The industry has jumped from an annual
production of 68,000,000 gross of containers
to 80,000,000 gross. Reads like a niee war-
time boom, doesn't it? But it isn't all vel-
vet. The industry can't expand to
take care of increased demand, for
it's hard to get machinery; the au-
tomatic bottle-=blowing machine
invented by Michael J. Owens in
1903 has grown into an intricate
monster of 10,000 parts forming
bottles faster than you say Owens-
Illinois Glass Co. The conquest of
Malaya and the Indies not only
meant less tin for cans and so
more bottles for food, but it
brought headaches to the bottle
cappers. Plastic caps or other seals
for bottled foods and fluids must
be found. To speed production,
fancy shapes are being eliminated
and food and drug bottles stand-
ardized in plain shapes and fewer
gizes. The “deceiver” bottle, made
to look like a lot and hold less, is
a war ecasualty unlamented by vou
and me and the glass industry.
The new bottles are lighter and
stronger, cost less to ship and to

Locking mere like a blanket of fleece than
of glass, this heat-insulating glass “weel™
is mode to Army and Navy specifications
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pack, take up lq_ass space—like the Duraglas
milk bottle, ‘one inch shorter and five

ounces lighter than its more breakable

predecessor, and the new quart fruit jar
which weighs half as much as a conven-
tional jar. The milk bottle onece had a life
expectancy of 34 round trips from dairy to
you, but it'll live longer hereafter.

If it has been your ambition to live in a
glass house and throw stones, your day is
at hand. The things they are doing with
glass today are little short of miraculous.
You think of it as a brittle material. Yet,
toughened by heat treatment, it can sup-
port the weight of an elephant; stones
thrown against it rebound harmlessly.
Some types will withstand a heavy impact,
but disintegrate almost to powder when
tapped with a hammer. Heat-treated glass
like that in your stove-top utensils can be
placed on a cake of ice and have molten
iron poured into it without cracking.

In England they are already planning
glass houses for the postwar rebuilding.
Chemists have learned how to mix ingre-
dients for glass walls or windows that will
admit just the proportion of ultraviolet and
infrared rayvs desired.

When you're ready to build and decorate
that glass house, here are a few things yvou
might include, as a starter—some of them
revivals, some born of war metal short-
ages, some just out of the laboratories:

Glass roofing shingles; glass-windowed,
glass-topped stoves with glass-walled
ovens evenly lighted; moistureproof, ver-
minproof, fire-resistant insulation; glass
“*blackboards” for the youngsters, glass
bulletin boards for the kitchen: double-
glazed windows that admit healthful sun
rays and shut out heat; glasz shelves and
kitchen counters; tempered glass fireplace
sereens; glass-block walls and partitions:
spun glass draperies, silken and flameproof;
glass chandeliers, back in vogue in place of
scarcer brass; workshop lathes bedded in
tempered glass tougher than cast iron;
glass “hardware” for doors, sparkling Flex-
glass trim on columns; glass-tiled baths;
glass agitators for the washing machine; a
basement window greenhouse; toaster and
waffle iron of glass cemented to metal;
springboards of glass for the glazed swim-
ming pool, and a bubble-glass lifejacket on
the side; glass chairs, glass bed springs.

But there's one thing that stumps the
glass chemists. They haven't cooked up a
variety you can eat. Give them time.
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Old panel cur off, new one is slipped under molding

To replace a banged-up automobile door
is slow these days because of uncertain de-
liveries, besides being costly. This delay
and expense can be lessened by installing
a metal panel now on the market in place of
the damaged one. The panels come ready
to be mounted, fashioned to fit different
makes of cars,

Vanadium Needed to Make Steel
Extracted by New Methods . - -
Augmenting the supply u’t') vanadmm

heretofore obtained primarily from foreign
sources, a new extraction process devel-

oped by Dr. J. Perry Morgan of the Stand-

ard Oil Company of New Jersey, working -
under
Hixson of Columbia University, makes it
possible to recover large quantities from
Idaho phosphate rock used in the manu-

the direction of Prof. Arthur W.

o D 4 r .I."ﬂ’.

facture of fertilizer. The discovery comes

at a time when the supply of the metal is

becoming inadequate because of large de-
mands for vanadium in toughening iron )
and steel for armor plate, machine tools and g

automotive parts.

The ores are too low-

grade to be worked for the vanadium alone,
but it is said that the metal can be extract-
ed profitably and with satisfactory speed
as a by-produet in making fertilizer.
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Railway mail clerk sights through cin=
der guard window for mail ot station,

which is pickod up by motal arm. Below,
armed clerks transfer mail bogs to car

rrTInn =T
ILWAY P

I'l"' HE PASSENGER in
the “rider” car was
getting a fast trip. The

wheel clicks drummed in
his ears and he held on as
the train rounded a curve,

The “Fast Mail and Ex-
press,” SBanta Fe's Num-
ber T out of Chicago for
Los Angeles, was on time
and the engineer was
hurrying to keep it so.
Its schedule to the eoast
is five minutes over 48
hours, next to the fastest
streamliner time on the
road. The train roared
past some luxurious pas-
senger coaches parked on
a siding to let it by, then
began to pick up more
speed as it straightened
out on a long downgrade.

Number 7's big passen-
ger-type steam engine
was pulling nearly 20
cars. One was a railway
post office car, five were
filled with “destination™
loads of stored mail, and
the rest except for the
rear-end rider car were
carryving express. In the
post office car the armed
mail elerks balanced
themselves against the
centrifugal pull of the
curves and scarcely
paused in their work of
sorting bundles of letters
into the pigeonholes and
swaying pouches. One of
them, hearing the long
whistle that announced
the approach to a town,
opened the side door and
swung cut the pick-up
arm that would snatch a
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bag of west-bound mail
from the mail crane at
the station.

Passengers are carried
on Number T only as an
accommodation. The en-
rineer hasn't time to gen-
tle his train for comfort
when he stops or starts at
division points. You sleep,
if you can, by stretching
out in your seat. You eat
out of lunech boxes for
which the conductor has
has telegraphed ahead.

Carrying and deliver-
ing the United States
mails is a giant, compli-
cated, and never-ending

task. Each letter of all the
hillions that are posted
each year must be routed
so that it will reach its
destination in the shortest
possible time. For postal
purposes the United
States is divided in 15 di-
visions, each of these
areas containing districts
that in turn eonsist of va-
rious post offices. Postal
employees pick the best
route for each letter by
consulting what is ealled
a standpoint scheme, This
outlines the primary
routing a letter should
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Watching the signol boaord,
the engineer of a heavy pas-
sengertype locomotive
grasps the throttle te start
the Santa Fe “Fast Mail” on
its d48-hour dash two-thirds
of the woy ocross continent

Ne. 3460, which hauls the
mail en the Chicage te Les
Angeles run, is a fost steam
engine with o streomlined
“jacket.” Its driving wheels
are seven feet in diameter

At the Loz Angeles Union
Station the mail trains are
shunted from the maoin trunk
lines direetly to a post office
siding., Below is the interior
af the control tower gov-
erning the maze of trocks



Air mail being leaded on plane here, travels foster but the bulk
of the nation's tremendous mail carge still travels by railroad

Unloading socks of mail from a storage car to moving conveyor
belt which tokes it 1o sorting plotforms inside the post office

s o S e

receive and gives the number of
the train that should start it on
its way.

Nearly all fast trains these days
carry some mail. In addition there
are the special {rains that carry
mail and express almost exclu-
sively, When Santa Fe's Number
7 pulls out of Chicago each night
bound for scuthern California,
other fast through trains are also
leaving for other western desti-
nations, At the same time, trains
carrying western mail are leav-
ing the coast for eastern points.

There may be half a dozen or
more clerks at work in each rail-
way post office car. Each car con-
tains 744 letter distribution boxes
as well as 210 racks and overhead
boxes for newspapers and par-
cels. Distribution en route con-
sists mostly of sorting the last-
minute mail that has come on
board unsorted, and in routing
letters that have been picked up
at way stations.

The railway post office clerks
work all sorts of odd hours, based
on a 40-hour week. Sometimes
they spend 15 hours on duty, oth-
er times only five or six. Some-
times they make a round trip of

The conducter at the rear of the “rider”
car gives the engincer the “highball" sig-
nal. The “Fast Mail” carries no sleapers

POPULAR MECHANICS



Inside the railway post office car, left, clerks are busy sorting and distributing the last-minute mail.
The wire chief of the Santa Fe railway, right, tests telegraph circuits essential to on-time operations

nearly all the way across the country, then
lay off for a couple of days, and sometimes
they work steadily for several such trips
before taking a rest.

At an important distribution point such
as Los Angeles, other mail clerks work at
a frenzied pace when a mail train is shunt-
ed down the special track back of the post
office building. Bags of mail are
tossed from the storage cars onto
an endless conveyor belt that car-
ries them inside the post office to
distribution platforms. One sack
may be destined for Los Angeles,
another for a nearby army camp,
a third must be chuted to a waiting
mail truck that delivers it to a
suburban electric line. Fifteen
minutes in inspecting and tossing
the heavy sacks wears a crew of
men out, then another group tries
to keep up with the flow of sacks
while the first group rests.

The railroads, of course, are only -
one of the many kinds of convey-
ances that carry the mail. The
post office department uses or con-
tracts for whatever kind of trans-
portation is fastest or available.
The United States mails are car-
ried by rail, airplane, steamer and

Pneumatic tubes at a railway telegraph of-
fice dispotch troin orders to train crews

FEBRUARY, 1943

speedboat, on horseback, by dog sled in the
north, and even, as was the case at Cor-
regidor, by submarine. Many sparsely set-
tled sections are served by so-called “star
routes” on which responsible individuals
contract to deliver letters and packages by
the best means available.

(Continved to page 169)




Flight Training Films in Kit

Cover Score of Subjects ~

PILOT

=P TRAIRIAG ﬂ E

Copyright Jam Handy Pletore Serviee, Inc

Slide films elp ot and aviation mechanic

Slide films that cover three branches of
aviation training, including pilot instruc-
tion, engine mechanies and maintenance,
are contained in handy kits. The pre-
flight pilot training kit has films on aircraft
regulation, traffie, flight instruments,
weather, navigation and other subjects.
The films are based on the official ground
school material of the Civilian Pilot Train-
ing Program and approved by the Civil
Aeronautics Administration.

**Heating Pad” for Plane Wings
Takes Out the Wrinkles

Operating on much the same érmmp}o as™

an electric heating pad, a giant heater takes
the wrinkles out of riveted sheets of alu-
minum after they are placed on the wing of
an airplane. Wrinkling and buckling are
caused by the pounding of rivet hammers.
The heater, develnped by the Gle:m L.

) o
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Martin Company, fits snugly over the wing
“and I'EIISES the temperature of the alumi-
num “skin” to 140 degrees. This causes
expansion which takes out the wrinkles
and buckles. Before the metal cools it is
stitch-riveted around the edges and along
the ribs, which keeps the skin taut.

Corrugated Asphalt Wall Siding
Replaces Met hEEth Z ¢

Made entirely of non-crifical mﬁteﬁals
a new moistureproof durable cmrugated
asphalt siding is now available for outside
walls where steel normally had been used
before metals were restricted. It may be
applied to many types of buildings, such as
factories, warehouses, sheds, and barns.
The siding is made by zoaking two sheets
of heavy felt in a resino-bituminous satu-
rant, and then binding them with a high-
melting-point asphalt adhesive. It is said
that, due to the high melting point of the
materials, the corrugations will not flatten
out during hot summer weather either
while the sheets are in storage or after be-
ing applied to the wall. Ashestos roof coat-
ing should be brushed or sprayed on the
wall immediately after installation.

Asphalt takes place of metal in outside wall siding
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It takes a crew of 42 men to
man the big 16-inch guns that
guard America’s coosts. When
the gun commander yells *Firal"
a 2,000-pound shell, propelled
by BOO pounds of powder, hur-
tles forth for a maximem dis-
tance of 28 miles. The terrific
recoil of the gun, which brings it
down 15 feet to loading posi-
tion, severely strains its founda-
tion. Above, @ member of crew
tightens a giant nut. Top right,
gun paointer sighting through a
telescope. His right hond grips
firing lever which is pulled up

FEBRUARY, 1943
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Above, leading the 16-inch go-
liath requires teamwork of high
degree. As the shell enters the
breech, the ramming rod is lift-
ed to position to force it deep
into gun. Then powder bogs are
pushed up ogaoinst the shell. Be-
fore loading, the temperature of
the powder is taken, for the
higher the temperature, the
higher the propulsive power. At
left, the gunner, who just stepped
off the “bridge,” yells directions
down to the sergeant wha is
giving the mechanical waorkings
of the gun a final check before
firing. The gun must be ready
for action at all times—as well
as the crew. Seacocast batteries
are on o 24-hour alert for the
duration of the war. Drills are
held without warning and at a
signal men rush to various posts
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Battlesh1p Carrier 'Could Gu.;;ti'd Itself in Ac on

; .r'

i = .- r'.r

i : ;—‘I'-

::L,/mu ';:1-

f.

TURRET
RECESSED
INTO DECK

Vulnerability of the aircraft carrier in
its present form, coupled with the help-
lessness of the most powerful battleship
without guardian airplanes, have inspired
a proposal in England for a combination
battleship-carrier armed with turrets of
16-inch guns which could be recessed into
the deck to accommodate an extensible
flight deck. It would be a tremendous ves=-
sel of probahbly 45,000 tons, incorporating
the full armament of the dreadnaught, both
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THE “B.A.C.Y SHIF WITH FLIGHT DECK EXTEMDED

Vo-IM, GUNS — T

AT E EXTEMSION e

FORWARD
FLIGHT DECK
EXTEMNSIOMN

STOWED

o
TREBLE
BOTTOM_. —~
== WATER-TIGHT
BULEHEAD

primary and secondary, and would be
heavily armored against attack from above
or below, with a treble bottom, antitorpedo
belts and liberally protected throughout
by numerous watertight bulkheads. A ship
with these combined funetions would nec-
essarily be huge, requiring the immense
storage capacity for shells and powder
magazines to supply the big guns and anti-
aireraft batteries on a long cruise plus the
tremendous space needed for hangars, air-
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Extensible Flight Deck Covers 16-Inch Turrets

A SUGGESTED DESIGN FOR A BATTLESHIP-AIRCRAFT-CARRIER ("B.A.C." SHIP)
FLIGHT DECK SUPPORT

IN OPERATIOMAL
POSITION

- -3

APPROKIMATE DIMEMSIONS.
t SEARCHLIGHTS T LENGTH OVERALL 890 FEET
BEAM {HULLY—108 FEET
[ — - DISPLACEMENT — 45,000 TONS

- . SPEED—30 KMOTS

POM-POMS !

A
MAIN FIRE LT
CONTROLS W, |

-

16N, GLUN5

> AIRCRAFT
BRIDGE ™ :q,! : . g =, ? i onrrol
g =) W T % A

POM-POMS -

AFTER FLIGHT DECK
EXTEMSION STOWED |

COMTROL
TOWER

HULL SUBDIVIDED BY
WATER-TIGHT BULKHEADS

g™
™ 15 250N,

e DUAL-PURPOSE

GUNS

~ {
OWING TO CRAMPING OF CREW'S SPACE A {

“MOTHER” SHIP WOULD ACCOMMODATE AT
. I.I':.d.\ST PART OF CREW WHEN 1M PORT

o
LSRR L POMS
'\"1. -

CARMOR BELT

IMCREASED
AMNTI-TORPEDD
_I PROTECTHOM
1

| FIRE CONTROLS

CATAPULTS MAY BE FIT.
TED AT FORWARD END OF
PERMANENT FLIGHT DECK

d——— EXTEMSION ———p
—

RECESS COMSTAMTLY PUMPED CLEAR
OF WATER IM A SEAWAY

AUXILIARY
MACHIMERY
~ BOILERS

‘\“‘x. MNUMEROUS TRANSVERSE o~ _—— = CI:_)LLI.‘iiDN
WATER-TIGHT BULKHEADS BULKHEADS

craft repair shops and gasoline storage steel bridgework supports which pivot
tanks belowdecks. The compromise would against the end of the permanent deck
inevitably cramp the guarters of the crew. when not in operation. A heavily armored
The battleship-carrier's brood would like- deck at the level of the hangar floor would
ly comprise about 15 fighter planes plus proteet the vital parts of the vessel from
two or three torpedo-reconnaissance eraft.  aerial bombs, Two elevators from hangar
The central portion of the upper deck to flight deck would shuttle the aireraft
would be a permanent flight deck, perhaps  guickly. The single funnel and the “island”
with catapults at the forward end. From  structure for the bridge and main fire con-
this permanent deck the extensible see- trols would be placed at one side as they
tions would extend fore and aft, rolling on  are on present aircraft carriers.
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It's Brawn and Brains That Keep ’Em Flying

Keep ‘em flying is o tough assignment if you mean keeping
|'|'||:r FE}r;ng Fartresies nquippnd wilth efficient PoWEr p|unf§..
It takes a high degree of technical skill to adjust the four
nng[nc-s-. as ot Ieh, and a liberal amount of muscular rh'-rngrh
to reploce “tired” engines with new ones, obove, when
the mommaoth ships return from long bombing missions

-- - : gl " "* L
.3.3:1;-5 Tralning Center

e T
my AlL

qf southern r;-:l'lm':ng- center for the U6;
Army Air Corps, the mechanics whe restore
“pep” to the heorts of wor-weary ships
canno! be convinced that their work is
more than a mere sideshow, shunning any
praise for themselves but thrilling at the
news that a Forfress has found its mark.
Fromed in the circular engine mount,
ubuve‘ one of the g:rl;\-ui‘ :.hip:.‘ {.:Jrl"rll-ng
wounds of battle, awaits the replocement
this corporal and private are pushing
along. Left, fop being replaced on big
crate after removal of its burden, o power-
ful engine. These crates then go bock fo
their starfing point for,another new engine
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Barrage Balloon Is "Bottle Fed” Through Nose

Inflating the big barrage bal-
loons that protect coastal cities
against low-flying enemy planes
is called "“feeding the baby” by
crew members. The “bottles” are
hydrogen gas eylinders. Rubber
hoses attached to the cylinders
carry the gas to twin manifolds
which relay it to the balloon's
“appendix’” loeated in the nose.
The crews mainiain that the huge
balloons exhibit individual traits,
especially when they are aloft, and
many of them are named.

“Feeding the boby™ iz what crew
members coll the process of in-
flating giant barrage balloan —
with hydrogen gos. Rubber hoses
attached to cylinders carry gas
to bolleon’s “oppendix” in nose

s
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De:-mled Train Clmgs to leroad Tracks
By Safety Guides on Cars

; P

Danger to lives and property when derailments occur on
railroads is being greatly reduced by equipping cars with a
patented safety guide that keeps a derailed train from jack-
knifing, turning over or slithering its cars all over the land-
scape. Developed by the Southern Pacific Railroad, the
guide consists of a simple vertical flange built into the trucks
of passenger coaches and extending downward to about 41%
inches above the top of the rail. Its action, in case the wheels
jump off the rails, is to skid along the rail and force the
trucks to remain in line with the tracks and the car body.
This, it is pointed out, would prevent the wheels from turn-
ing at an angle that would throw the car sidewise or cause
it to run off the madbed.J
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Americans Growing
Near Sighted Due
To Indoor Life

America is fast beécom-
ing a near-sighted nation,
says the Better Vision In-
stitute of New York City,
From the beginning of
history human eyes had
been adapted to far vi-
sion, but today most
adults spend many hours
reading newspapers,
magazines and boolks—all
close, hard work for the
eyves. More and more,
people are moving into
indoor eecupations most
of which require close fo-
cusing. This evolution
from a far-looking to a
near-looking race is
gradually bringing about
a change that will make
our eyes function like
those of fishes, whose vi-
sion is sharpest when
fixed on objects near the
end of the nose.
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By Attilio Gatti

JUNGLE MECHANICS gEieeres

and leader of ten scientific
expeditions injo Africa

“}rW'

lN THE dim light of an
African dawn, a score
of ponderous grey masses
are vaguely discerned
trampling through what
was, last night, the pros-
pering garden of a small
tribe of natives. It is a
herd of elephants. Their
trunks have ravaged corn
and bananas; tusks have
dug for peanuts and sweet
potatoes; enormous feet
have indifferently crushed
what capacious stomachs

The crocodiles will get you if you J"‘::-&'_F‘*"' henp ik Hﬂ’" L "-_- - had not devoured,
don’t watich out, so the African pyg- : T 5 Finally, satisfied, the
mi’: “‘:-“h?"::“;n'h':; “I:":::': oldest female gives a
Euted Bigh i g scululd an st trumpeting order and the
bank, the dwarf swings to the op- # herd slawl:,r ambles away.
posite with the greatest of ease O Immediately, at the oth-
er end of the clearing, a
group of huts comes to life.
Shields used as doors are
removed; eves cautiously
serutinize the surround-
ings: from each hut a man
emerges, followed by his
wives and children. They
see the garden devastated;
the food, which should
have lasted them through
the dry season, destroyed.
What can these few lit-
tle men do against a herd
of giant pachyderms, nine
or ten feet high at the
shoulder, every one a ten-
or twelve-ton mass of
steely tendons and tough
hides and seven-foot
tusks? All these men have
for weapons are a few tiny
arrows, a knife or two,
some puny spears which
they have made out of
ironwood and scraps of
metal obtained by a prim-
itive smelting of iron ore.
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An eor frumpet made of o large
leaf improves reception on the
jungle tom-tam “telegraph line®

But they are not as
helpless against their he-
reditary enemy as they
seem. They have as-
tounding ingenuity and
resourcefulness, those
Ueles. They—and all the
millions of their African
brothers — possess a
wealth of wisdom and
courage: of inventive im-
agination; of knowledge
of the laws of nature; and
they have uncanny ways

of using them.

Finally the chief speaks.
“The old female must be
killed,” he savs. He
points to a footprint, then
nods to a hunter.

“Koboko,” he says,
“ghall kill her.”

The group dissolves.
Thev know that until the
leader is disposed of, the
herd will keep returning.
But the elephants have a
good memory. If their
leader is killed immedi-
ately after the devasta-
tion of the garden, the
others will remember the
lesson for a long time.

So Koboko checks the
sharpness of his spear
point, and is off on his
mission. He has no other
weapon than that spear.

An hour later Koboko
reaches a thick entangle-
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. | POISONED SPEAR
WEIGHTED WITH
. STONES

o

MNe human arm could thrust the spear through an elephant's hide, but

weighted with rocks and suspanded so it will drop when the beast shakes

a favorite tree, it pierces and kills quickly. Belaw, friends show regret
as a suiter (in middle) is about to apply for the hand of a bride




The Maker of Musical Instruments of the Azandes plays his
homemade guitar, ingeniously fashioned of wood and lizard
skin with creepers for strings. Below, Gotti party expleres Rhe-
desion caves in search of rock paintings by ancient Bushmen

ment of vegetation, dives into it. The
herd is leisurely taking its ease in the |
coolest, dampest shadows of the jun-
gle. The elephant’s eyesight is poor,
but its senses of smell and hearing
are extraordinarily developed. A
breeze carrying the hunter's scent,
the snapping of a twig heard by one
of the immense fanning ears will
bring 200 tons of maddened, charging
elephants upon him.

Koboko is a shadow gliding through
the shadows. A long detour brings
him around a flank of the herd to a
position just leeward of the leader,
the old female he must kill. Of
course, he knows elephants—what
they like best, how the oldest female
always gets the finest food. He finds

68

a tree covered with tender leaves,
judges position and distances, de-
cides it is suitable.

Instantly he begins to convert
that spear, which if thrown would
only scratch the elephant’s hide,
into the most deadly weapon. The
point is thickly smeared with a
vegetable paste, highly poisonous,
but effective only if it reaches the
blood stream. Koboko gathers
some stones, deftly ties them with
creepers to the spear handle, near
the point. Another length of
creeper he passes through a hole
in the handle. Carrving the “load-
ed” spear in one hand, he climbs
up a liana, until he reaches a cho-
sen branch. There, straining to
avoid any noise, he uses the creep-
er in the handle to tie the spear
to the branch. The strength of the
creeper is calculated just to hold
ite heavy burden—and io break
at the slightest shaking.

Cautiously Koboko retreats to
the ground. Ahead of the herd,
the great female is advancing to-
ward the tree. She cannot see him,
yet, but she seems to feel some
forewarning of danger. Her trunk
curls and uncurls. Her ears are
cocked, like sails, making, with

There's plenty of music in the jungle—a
log hollowed out by ants mokes an ex-
cellent drum, handy for sending telegrams
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Mangbetus decorate their huts with chalk, charceal and

- the head, a frightening spread of some 15
feet.

Koboko melts away, creeping slowly at
first, making sure the wind is carrying his
scent away from the herd. Then he walks
faster and faster, trying to retrace the trail
of his detour.

Before long a crash stops him. He hears
a deafening, spine-chilling trumpeting.
The old female has reached for the tender
leaves of the tree he chose. Perceiving the
seent of a recent human presence, she has
grabbed a branch with her trunk, madly
shaken it. The creeper has broken. The
spear, its penetrative power augmented by
the weight of the stones and by the direet-
ness of its fall, has pierced her back.

A few minutes, and she will be dead. The

pigment, first tracing the designs on the wall [right)

herd, bewildered without its leader, is al-
ready trotting away in confusion.

Onece sure that all the elephants have
gone, Koboko must communicate with his
far village. He searches for a tree whose
inside the white ants have gutted and de-
voured. His sharp eyes don't take long to
find one. He hammers it with his fists to
test it, breaks off two branches and with
them beats the improvised trunk-drum.

“Tom—Tom—Tom-tom-tom,” throbs
the tree until Koboko thinks the mezsage
has reached the villagers. Then he “signs”
it, three staccato beats everyone knows as
his own, and waits for an answer.

But the distance is great, the vegetation
interferes with his reception. He makes a
funnel of a huge leaf, applies it to his ear,

Mrs. Gatti rides in style on one of her husband's expeditions inte a region of Africa unreached by roads
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A hollow stalk provides a pipe for smoking dry seeds

Through it, the answer pours in clearly.
He recognizes the “signature” of the chief.
Soon the tribe will come and cut to pieces
the meuntain of flesh he has secured.
While he waits, Koboko decides on a fire
and a smoke. He looks around for some
dry leaves and branches and for a rock
which contains “the power of fire,” as his
people call the flint. Two leaves he pulver-
izes between his palms. The resulting pow-
der he deposits on a slab of flint-stone,

which he strikes again and again with a
smaller rock, until smoke emanates from
the powder. He blows and blows, until the
fire communicates to a leaf, then to others,
then to branches.

In a few minutes a good fire is blazing.
Koboko finds a magongo stalk, which is
hollow, and some hairy seeds of mifonde,
which to the Ueles is almost as good as to-
bacco. He loads and lights his improvised
pipe and puffs luxuriously near the warmth
of the flames.

His mind does not dwell upon the hair-
raising danger from which he has just
emerged unscathed. More practically and
intelligently, it envisions the bustling that
will soon follow when the tribe reaches
him. The women will build a huge grill of
iron wood branches, under which a fire will
be kept going day and night, until all the
elephant meat is dried and smoked to a
crisp for long preservation.

He thinks about the delight of the trunk,
which by right will be his to eat: the hairs
of the tail which he will weave into brace-
lets for himself and his wives: about the
heavy tusks out of which twenty different
implements will be made, some to soften
the boiled bark of trees and obtain from it
supple loinclothes; others to crush seeds
and dried bananas in woeoden mortars; oth=
ers to be carved into earrings, bracelets,
necklaces, ankle rings and amulets for wo-
men and children, into narrow points and
knives and spatulas with which to mix
poisons.

It is to this resourcefulness and adapta-
tion to his lush but treacherous world, that
the African native owes his survival, and
his—on the whole—extraordinarily care-
free, happy existence. Money and shops,

Elephants have poer vision, keen sm;" and hearing. Hunter and cameraman must be silent and stay dewnwind

FPOPULAR MECHANICS



to all practical purposes,
do not exist for him. The
jungle is his only source
of supplies, Ingenuity,
craftsmanship are the
currencies by which he
obtains what he needs.

Take, for instance, the
Maker of Musical Instru-
ments of the Azandes of
Northern Congo. The
guitar he makes is a thing
of harmony and primitive
beauty such as vou would
probably like to own, and
be proud to have made
with vour own hands.

His workshop is a stool
in the shadow of a tree.
His tools, all of which he
has made of wood and
iron hammered into shape
with stones, are chisels,
scalpels and a couple of
round irons, which, when
red hot, can burn holes in
soft wood. His raw mate-
rials are an L shaped, 36-
inch-long piece of wood:
a two-foot, straight stick
of hard wood 3§ inch in
diameter; the dried skin
of a big lizard; some
lengths of twine-size
creeper.

(Confinued 1o page 144) A dwarf kills a giont gerilla by luring
it inte a spear thrust inte the ground,
point up, and well hidden by vegetation
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ngh-Alntude F1ghtmg Rehearsed in Full Dress

Bomber gunners, in finol stages of training, learn to work under handicap of high-altitude togs

Before hopping to the front for combat complete equipment they will use in actual
duty, aerial gunners in dress rehearsal are warfare at high altitudes, the machine
given a turn at large caliber machine guns gunners fire at targets painted on ecliffs
aboard a Boeing Flying Fortress as part of near the bomber operations base as they
a month of final training. Wearing the practice their duties and learn teamwork,

Autﬂ Body Made of Plywood Hmts Qf Tnmorrow s Car

Car with plywood body weighs 600 pounds less than all-metal construction
— o
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Experimenting with
substitutes for steel in
automobile construction,

Ray Russell of Grosse

Pointe Park, Mich., has

produced a car made of
laminated waterproof
bonded plywood. There
are two layers of ply-
wood, one running fore
and aft, while the other
runs diagonally, the
sheetz being cemented
together with waterproof
bonding resin and riveted
at all seams. The skeleton
is a framework of steel

r
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tuh‘xng bent to shape and
“ % welded to the chassis, All
“wheels, enclosed within
X the body, can be reached
" for tire changing through
{p hinged flaps. The car
‘weighs 2,500 pounds,
which is about 600 pounds
.. lighter than a similar one
| of metal construction.
A While the auto represents
, one step in experimental
T body lines and constiruc-
L tion details, it is not sug-
~~.__gested for mass produc-
ﬂ tion in its present form.

#

ushroom Extract
Used to Treat
Blood Pressu 2

High blood ‘preds
may be reduced by in-
jecting a compound ex-
tracted from ordinary
mushrooms into the blood
stream, according to ex-
periments. Chemists who
developed the treatment
worked on the theory that
blood pressure is caused
by chemicals that cause
the arteries to contract.
The new compound,
called tyrozinase, oxidizes
these chemicals.

Seaplane Is Given a Fresh Water Bat-h With an Up:

il ] T |.'|
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Sliding *Ramp” for Ambulance
Makes Loading One-Man Job

sure © 5%

Rolling stretcher onte ramp which lifts ond slides inte the embulance

Stretcher patients are loaded into an ambulance and un-
loaded by one man with a ramp arrangement consisting of
two double sets of U-shaped tracks. Two of the units are
fastened to the floor of the ambulance and the other tweo,
fastened together by bars, slide into this fixed track. For
loading, the sliding track is pulled out and one end is low-
ered to the ground. The stretcher eart is wheeled onto the
track and locked on with a special device. Then the sliding
track is lifted to the level of the floor track and pushed into
the ambulance. The loader was invented by the driver of
an ambulance operated by the Amador t of the Ameri-
can Legion, ﬁmad{pr County, Calif. § P ra) W-*“!--*"ﬂ’

Ot 1:._
?de-Dowghnwer

fler alightmgfiz Ealt
water, planes at the Na-
_val JLr Station at Corpus
er hath in fresh water.
This is accomplished with
a water pipe that is ex-
tended beneath the
planes and shoots a spray
upward. Fresh water is
used in the upside-down
shower because sea water
would only add to the ac-
s Sl cumulation of corrosive
i s EyEREEE salty stains,

Washing salt stains frem a sea-
plane with fresh water sprayed
vpward from pipes beneath ship



ADVENTURES
= of the INSHORE PATROL

Gunners aboard a mine sweeper of the "inshare patral” reheorse ropid-fire work with a small deck gun

DAWN was just breaking when the

armed minesweeper left her dock in a
western harbor. Down channel, a gate
boat drew aside the torpedo net to let her
through. Bevond the torpedo net lay the
submarine net, its floating top studded with
spikes that would rip the bottoms out of
any .enemy mosguite boats that might try
to skim over it at high speed. A mact;lnd
. gdte boat opened this barricads=

By the time the sweeper had made her
way through the harbor's own protective
minefield, outside the nets, the work of
sweeping the harbor approaches to destroy
any mines that our enemies might have
laid during the night was ready to begin.

Two large metal floats, called “pigs,”
were dropped overboard at the ends of steel
cables. Sea otters, metal grids equipped
with cutting knives, followed, and the
minesweeper moved ahead,
paying out cable until the
steering vanes of the sea ot-
ters had pulled them 300 yards
apart, astern of the sweeper.

Then the sweeping work
began. Any moored mine
within reach of the cables
would be released when the
serrated knife of a sea otter
cut its mooring line. Bobbing
up to the surface, the mine
would be exploded by ma-
chine-gun fire.

But moored mines are only
one of the underwater weap-

The commander focuses his glasses on
n suspicious object on the horizon
from wheelhouse of o minesweeper
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Patralling, the Atlontic comst at 43
miles. or hove with terpeda tubes, | [
g e, ! / /
antiaireraft guns, dopth charges and | lf‘
machine guns ready. Below, a sailor ]
brings up a drum of “a-a" cartridges

__I_!ndiarnun an a mine sweeper signals by search-
light to a potrol boaot off the Colifornia shore

ons of modern warfare., There are also
magnetic mines that lie dormant on the
bhottom until the attraction of a ship's
metal hull makes them rise and ex-
plode against the ship. The most re=
cent sort of mine is the acoustic type
that is actuated by the beat of a ship's
propeller. Ordinary sweeping opera-
tions are ineffective against such mines
as these, The minesweeper has been
fitted with special gear to combat them.

Out at sea, the sweep against moored
mines ended, the sweeping gear is
brought back on board and the ship
once more begins to plow back over
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From his post in the crow's
nest the lookout abeard one
of the “sweepers” koeps: o
sharp eye open for surface
vessels, airplanes and mines

“Pig” buoy is afloat with
flag attached while crew
lowers sea ofter grid owver
side. Grid stretches sweep-
ing cable at angle from stern
and knife cuts mine loose

Resembling @ winged tor-
pedo, the paoravanme is puot
over side as sweeper starls
on its daongerous mission of
hunting and harvesting mines

the same area she has just swept. When the
minesweeper finishes her sweeping duties
for the day, her crew is satisfied that the
channel has been swept clear of any hidden
dangers that might threaten shipping.

Minesweeping is only one of the many
activities of the inshore patrol. Few people
know of this department of the Navy and
of the important coastal protection work it
performs. Small power boals that patrol
our harbors, on guard against possible sah-
otage, are members of the inshore patrol.

Ex-Coast Guard cutters, running with-
out lights after dark and with depth
charges stacked on their sterns, prowl
along the coasts. These too are members of
the inshore patrol.

The sailors who operate the vessels of
this branch of the service are picked men.

Mostly recruited from civilian life, they
have been chosen because of their experi-
ence with small boats. Most of them are as
familiar with their home waters as they
are with their own back yards. They know
the way the current runs behind a certain
reef, the direction to steer to make a nar-
row entrance channel after dark, and they
need no charts to help them work their
boats past hidden rocks. Many of them can
navigate in their home waters after dark
or in fog as well as they can on clear days.
They need such ability now, because all
the usual aids to navigation have been dis-
continued. Even the clappers on the bell
buoys have been tied down for the dura-
tion of the war.

If you have done any commercial fishing
or have operated a small boat there is a
chance that you can join the inshore pa-
trol. Even vachting experience, sail or

(Continued to page 178)
POPULAR MECHANICS
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“Dodge ’Em” Car Tows Plane on Carrler Deck

-~

o S

Midget car that "turns on a dime" backs into position to tow fighter plane across British carrier's deck

Fighter planes are towed on the deck and  'ems,” the tractor has three wheels and is
elevators of the British carrier HM.S. [I- maneuvered easily in close quarters. The
lustrious with a small American-built {ractor speeds operations by the deck crew
tractor. Similar to the carnival “dodge- when split seconds mean life or death.

Wire Spools Serve as Wheels for a Homemade Tra or

Lack of standard tires am:rhen w hEels’-J tractor for his spar c:-/ﬁ7n"fe 'fa_rm In pla:}e of
did not seriously handicap John H. Sauter, ordinary wheels he has substituted the
Essex, Md., m completing his Tomemade round ends of big spools used for handling
= and transporting tele-
phone wire. They are
strongly made of wood,
are inexpensive, punc-
tureproof, and give excel-
lent mileage, The rear
wheels, slightly larger in
diameter than the front
ones, gain increased trac-
tion from short chains
fastened at right angle to
the tread. Consisting pri-
marily of a discarded au-
tomobile, the homespun
tractor represents only a
small cash outlay but has
proved to be an efficient
substitute for a costly
power plant in operating
These tractor wheels came from big lpnuk that carried telephone cable @ small farm.
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The infantry soldier knows that no matter how many tons of
bamhbs are druppud on snemy territory the baitle isn't won
until he tokes possession. Doughboys of mechanized warfare
take blitz, guerilla and commandeo toctics in stride, fight in
groups or single handed. Top left, tank commaonder with
temmy gun in hand hops cwt to engage foe at close range.
Abaove, comouflaging a mortar with brush. Mote machete

Three-man radio reconnaissonce team in jeep (cbove) pouses
to receive messoge from heodquarters, Aerial cbservers re-
purled snmclhing :.l.lspin:.inus near l:l:,.- and these scouls are
told to investigote. Left, sbserver-scout ottached to intelli-
gence unit climbs free to get good look ot enemy position
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This hard-hitting infontry unit closes in on “enemy’’ during
maneuvers after foe's position has besn battered with big
guns: The scldiers will capture men still resisting and attack
will be over guickly. Right, scldier troining for invasion
i n‘u:ll:ing a dash I|'|r|:||..rE||'|. slﬂnrinw wiater |;|F'Ier h:lndir'.g weith

his buddies of the infantry engineers in rubber boots

T Ferrying big fruck
ocross river on aerial
:.ul:llc s one way o
save rubber—aolse
time. The driver can
stay right in seat and
when truck londs on
ather sicl:: of the
stream he just steps
on starler and keeps
rolling. Right, engi-
neers moving 37mm.
antitank gun CCEross
river on lightweight
raft. They follow be-
hind infantry units
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the top of the head and down the back. A
DEHatEd Tire GIVEh Alarm jerk of the tape swings the shield upward

With Wire Bangmg Fender 1o a horizontal position where it may be
| A#] (3 f} carried until ready to use it again, thus

— miﬂm:._—w.l ' " avoiding the nuisance of dirtying or smear-
: ing the shield each time it is adjusted.

Shelf to Support a Typewriter

Fits Flat-T Des?
Flat-top standard C‘I% decks zdé be
converted quickly into typewriter desks
by installing a strong, roomy platform that
gives smooth operation to the typewriter
because of its rigidity., Without the use of
serews or bolts, metal ux;}_?_'ss;iml grips are
(Yo ookl F wmnw, C

Special lock releases wire when air in tire is low

Warning of a dangerously deflated tire is
given by a wire rim that fastens around
the wheel with a special lock. When air in
the tire is low the lock springs one end of
the wire loose =o it can bang the fender.

Pull-Up Strap Lifts Face Shield
So Hands Wui t Soil It

In lifting it away fro e fﬁge,%f

need not touch an all-transparent face
shield equipped with a tape by which it
may be raised. Attached to the top of the
oo Hii:, lastic shu:-ld, the tape extendsover
q /P o> 2 At _AN

Installing shelf converts desk to hold typewriter

L [ fo dA 2 spread easily by screwdriver or coin to se-
cure the board in the shelf slide. It may be
attached on either side of the desk. Since
no holes need to be drilled, the desk does

not become marred by its installation.

Aluminum Barges for River Use
Reported Built i Gemany
Germany is buildjng‘ggeé; alli-mnum

for canal and river transport, according to
a naval journal in Argentina. The boats
not only have a shallower draft than iron
barges, but carry greater loads in propor-
tion to their weight. A 200-ton aluminum
barge can carry about 1,500 tons more car-

S0y il go annually than a corresponding ship
(/ '

built of iron, it is repurted by German

Pull strap and up goes shield away 'Eram foce tﬂh{imal ExPertS [2 i
4 af T - i J
,Bﬂ :|I -!.,-r- 'x._,-[.-'{: }'.r‘ il .:-_ "1- ] i (&) " LﬁRLLlé/EH a‘fs F ’ J'(\. \l
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Motorcycle *Hybrid” Tows Axis Guns in Afru:a,

Resembling a cross be-
tween a motoreyele and a
tractor, an enemy vehicle
captured during desert
fighting in Africa is being
studied by the British.
The front, with single
wheel and handle bars, is
built like a motorcycle
and the rear like a trac-
tor. It is somewhat simi-
lar to U. 5. Army scout
cars that run on half-
track and rubber-tired
wheels. The Axis forces
used the motoreycle-
tractor to tow small guns
and carry soldiers.

This captured Mazi vehicle
for desert warfare is com=
bination motorcycle=tractor

“Eye Shades” Hide Floodlights From Subs Along Coast

Floodligh tﬁjlh the yards
of the Federal Shipbuild-
ing Dry Dock Company
at Igearng, -H—,L are
equipped with visors,
similar to eye shades, that
bend the light beams be-
low the horizon. This re-
duces the sky glow that
silhouettes ships for lurk-
ing submarines along the
coast. At the same time,
the dimmed lights permit
night production to go
ahead at full speed.

Attaching visor to a flood-
light in shipbuilding yard on
const hides the glow from
subs and permits night work-
men te "“keep ‘em rolling”

Ragweed Seeds Help in the War Effort by Yielding Valuable Fats

0il closely resembling that obtained from
sovbeans, and superior to some oils for-
merly imported, can now be obtained from
ragweed, generally known as the main
source of discomfort for hay fever yictims.
The discovery was made by G. Jhu
and M. T. Thornton, chemists at Purd d'u{:-
Univ 91.'-311'.:,r No ne'\ n:gachmm} is needed

—d At ity TF
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the ordinary grain combine ha?vestmg%d
ragweed and commercial extractors taking
the oil from the seeds. Extracted oils have
immediate value as fatty oils now scarce
due to increased war needs and the dearth
of imports. It is believed the ragweed
product would have slightly better drying
properties in paints than soybean oil.
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12,000,000 MEALS A DAY

IF THERE are any members of the Quar-

termaster Corps who have studied as-
tronomy, it would come in handy these
days for the corps is dealing in astro-
nomical boxcar figures that stagger the
imagination of most civilians.

Its biggest job is feeding the army. If you
have any doubts about that just ask any
soldier from private to general. The army

a2

b L 7

“Mow you're cookin’ with gaso-
line,”” say the doughboys in-
specting field range that can be
transported eaosily. Left, a typ-
ical supper for soldier includes
soup, meat, salad and bread

of today is streamlined
and mechanized, but it
rides, flies, parachutes,
skis and hurtles “on its
stomach” just asg it
marched in the days of
Washington and Grant.
The exact number of
men in uniform, of course,
is a military secret. There
is talk that the Army will
be inereased to 7,000,000
or 8000000 men, The
War Department, how-
ever, let it be known last summer that there
would “zoon” be more than 4.000,000 in
training. To the Quartermaster Corps, an
army of 4,000,000 means 12,000,000 meals a
day (4,380,000,000 a year) and the daily
purchase of some 20,000,000 pounds of food
to be served in camps, posts and stations,
as as field or emergency rations wherever
United States troops may be on the far-

POPULAR MECHANICS



fung battlefronts of World War IL

This has been called a “quarter-
master’s war.” The business of
maintaining supply lines carrving
mountains of nourishing food to
soldiers in home camps and 12,000
miles away, in desert and jungle
and Arctic regions, is a giant taslk.
It has been taken in stride by the
Quartermaster Corps under the
direction of Major General Ed-
mund B. Gregory. Purchase and
distribution are only part of the
picture. Meals by the million are
balanced with an eagle eve on vi-
tamin content and the corps has
developed revolutionary methods
of processing foods, including de-
hydration.

The army eats more meat than
any other single food item. Each
soldier consumes nearly one
pound a day. That means 4,000,000
pounds of meat for the daily mess
and 1,460,000,000 pounds for one
year. A year's supply would fill
36,500 refrigerator cars that would
reach from Chicago to Louisville,
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A lot of opplesauce—composite picture of
10,000,000 opples and o soldier ot work

Trie frem Fort Benning making bouillon
and coffee by pouring hot water over paw-
ders furnished with new parachute rotions



The smiles on the faces of these recruits lined wp for chow
testify that they knew what's coming up will be plenty tasty

Long columns of supply trucks (above) of Quartermaster Corps
carrying tons of food. It takes 720,000 pounds of bacon when
an army of 4,000,000 sits down to breakfast. Below, roasting
coffes for half of army at Chicogo Quartermaster Depot where
special blends are prepared—men in South like more chicory
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When the army sits down to a
breakfast of bacon and eggs, the
cooks (one for every 50 men) have
dished out 720,000 pounds of bacon
and 8,160,000 eggs. It takes more
than a billion pounds of potatoes
to feed the men in khaki for a yvear
and 584,000,000 loaves of bread.
Food items such as salt and pep-
per, which are hardly worth list-
ing in family budgets, soar into the
millions in the gquartermaster's
books. A year’s supply of salt is
29,200,000 pounds, and 9,600,000
four-ounce boxes of pepper are
required. These computations for
an army of 4,000,000 are based on
official figures for the needs of
units of 100 men.

Feeding the army starts with
the preparation of a master 30-day
menu in the offices of the quarter-
master general in Washington.
There iz no guesswork about this
menu. It is prepared by the best
dieticians that can be had and pro-
vides the proper vitamins in quan-
tity and variety and the required
amount of calories. Recommenda-
tions of the Nutrition Committee
of the National Research Council
have been adopted as a minimum
standard.

The master menus are sent out,
usually three months in advance,
to the quartermasters in the nine
corps areas. They make up the
menus for their own areas in ac-
cordance with loeal supplies, but
never falling below the
standards of the master
ments.

A typical menu for one
day consists of a break-
fast of oranges, assorted
cereals, fresh milk, bacon
and eggs, fried potatoes,
muffins, bread, butter,
jam and coffee; a dinner
{always served at noon)
of barley soup, breaded
veal cutlet, gravy, au
gratin potatoes, buttered
asparagus, sliced tomato
salad with mayonnaise,
bread, butter, ice cream,
cookies and tea; a supper
of baked beans with thick
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Army bakers turning out just @ few of the
584,000,000 loaves of bread eaten by our
soldiers in a year—they like white best

sliced bacon, hot cole slaw, but-
tered beets, bread, butter, straw-
berries, beverage,

One gquartermaster jokingly re-
marked that the meals are so well
balanced the only complaint he
hears is “not enough beans"—a far
cry from 1917,

Foods purchased by the army
fall into two general classifica-
tions: nonperishable and perish-
able. Nonperishable foods are
purchased by three central pro-
curement agencies, or depots, in
Jersey City, Chicago and San
Francisco. Perishable foods (about
65 percent) are purchased in some
30 guartermaster market centers
that are scattered strategically
from coast to coast. The purchase
order for most foods calls for de-
livery direct to the camp or sta-
tion where they are to be used.

When the food arrives at the
camp it is placed in storercoms or
huge refrigerators, some of the
latter being large enough to hold
a 10-day supply of perishable
foods for 15,000 men.

Three distinet types of rations
are served to the armed forces—
garrison, field and emergency.
Garrison and field rations are
called A and B, respectively, and
the emergency rations are C, D
and K. The garrison ration of
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The chocolate bar ohove, official-
ly known as Ration D, weighs
only four ounces, has 600 cal-
ories. Left, huge steam wvats as-
sure woll-cooked scldier fare

peacetime has generally
been supplanted today by
the regular army field ra-
tion as set up in the mas-
ter menu.

The newest and most
widely acclaimed emer-
gency ration was origi-
nally called the “para-
chute ration” and is now
simply known as Ration
K. It was developed in
the Subsistence Research
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Laboratory of the Chicago Quartermaster
Depot, the only laboratory of its kind in
the country. The K ration is packed in
three separate boxes containing breakfast,
dinner and supper. It contains two kinds
of biscuit, canned meats, coffee tablets,
concentrated bouillon, lemon juice powder,
chocolate bar and chewing gum. The gum
isn’'t there just to satisfy an American
habit. Chewing reduces consumption of
water, an important factor in combat areas.
The K ration is packed in a special box
developed in the Chicago laboratory. The
container has a waxlike coating that re-
sists a temperature of 135 degrees Fahren-
heit and will not crack or chip if the mer-
cury falls to 20 below zero. It is also re-
sistant to wvermin, moisture and poison
gases and will stand rough treatment.
This ration, once intended for paratroops
only, was adopted as regular emergency
chow after exhaustive iests at Fort Ben-
ning and on Mount Rainier. Three hun-
dred ski troops participated in the experi-
ment on Mount Rainier conducted by the
Mountain and Winter Warfare Board from
Fort Lewis. The five-day test included
every type of mountain maneuver simulat-
ing war conditions. The men were accom-

Developed as special ration
for paratroaps, Ration K has
been adopted as o regulor
field ration. Here are shewn
breakfast, lunch and dinner
which men in action find is
satisfying. Below, a frooper
opening compact field ration
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panied by doctors, biochemists, physiolo-
gists, technical experts and high ranking
officers.

The ski troops were split into three
groups. One was fed the K ration, another
the K ration supplemented by dehydrated
soups, fruits, cereals and beverages; the
third group was fed the
regular Army C ration
consisting of six tins (two
for each meal) filled with
stew, hash, meat and
beans, crackers, biscuits,
hard candies and soluble
coffes.
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The men were carefully examined before
and after the experiment and it was found
that those on the K ration retained the re-
quired amount of sugar and protein-con-
tent in their blood and were able to meet
the demands of fast-moving combat. The
men also said it tasted good, was satisfving,
and ideal for carryving in a pack. It's the
most popular emergency ration today.

Another emergency fare, known as D, is
a concentrated chocolate bar. The prinei-
pal ingredients are cocoa fat, oat flour, ar-
tificial thiamin chloride (vitamin B.), skim
milk powder, sugar and chocolate,

The creation of the K and D rations, as
well as improvements on the others, are
just a few of the accomplishments of the
Chicago Subsistence Laboratory headed
by Col. Rohland A. Isker. Into this spotless
laboratory manned by a staff of experts
come food samples from all over the
world. The foods are tested for their keep-
ing qualities (temperature and humidity
cabinets reproduce almost any climate),
for purity, for nutrition and taste. The
motto of the laboratory is:

“Tf it doesn’t look right and taste right,
no matter how many vitamins or calories
the food contains, we will not serve it to
the soldiers.”

The staff is not content with testing foods
developed elsewhere. Recently, one of the
specialists decided that the soldier in the
desert or tropics deserved something bet-
ter than a sloppy piece of butter for his
bread. Melted butter, he argued, makes
anybody irritated. He set to work with
some research workers from a private con-
cern and the result is a butter that will not
melt under a heat of 110 degrees.

The staff refuses to talk about any ex-
periments that are under way. To the vis-
itor who asks a bacteriologist or chemist
what he is doing, the reply is:

“The enemy probably would like to
know, too. What we are working on is a
military seeret. The type of experiment
we are conducting might give Hitler or the
Japs a clue to where the army will strike.”

Canned bacon that has resisted a three-
year test, frozen beef that has all bones
removed and lightens work in mess kitch-
ens are two comparatively recent develop-
ments. The big emphasis in the laboratory,
however, is on dehydrated foods.

The dehydration of foods—removal of
water—is just in its infancy and the army

(Continued to page 162)
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Time-Saving Electro-Brain
Checks Plane §JW1r1ng =

“Magic eye” points out flows in electrical hookup _

Checking and double-checking the maze!
of electrical installations in
planes, a task heretolore requiring 16 to 20

hours, is now accomplished in 15 minu_tels'—g

with an electro-brain tester developed b

John E. Browne, awatmn engmeer On the |
control board a “magic eye” flashes a (
warning light to the shorted or bmken i

wire, solving the continuity of the huns "\

dreds of circuits where there are as many *
as 36 pins to one plug, or 100 or more loose
wire ends which pass through various con-
duits to fuse panels and equipment.

Army Matches in a Floating Box
Light After Mnnth_::},;zv ater

Troops will be able to strfidela light in
the most adverse weather conditions when
they earry a floating match box developed
by the War Department. The box, holding
20 matches and equipped with striking
bars, is made of a strong synthetic resin.
Cylindrical in shape, it is three inches long
and 2 inch in diameter, having a small
emergency compass at one end. After
soaking in water for more than a month, its
interior and contents remain undamaged,
and no matter how wet the box may be
the matches can be struck by friction from
the striking bars,
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Glass-Topped Training Glider

Bu11t With Dual Contrgl_
w a

N

Instructar and student sit side by side in nine-place training glider

Glider pilots and crews are
trained by the U. 5. Army Air
Corps in a nine-place glider
equipped with dual control and a
fuselage with a transparent top.
After preliminary training in this
craft, the men graduate to the new
15-man gliders which are now in
mass production. The larger glid-
er will be our first line of offense
in invading enemy territory.

“Black Light’” Tests Mask
For Leaks by "Gas Glow”

Leaks in gas r‘ﬂﬁsl-mfaré detected
quickly with fluorescent chemicald
that glow under ultraviolet light.
Finely powdered anthracene is
one of the fluorescent chemicals
used in tests conducted by Jack
De Ment, Portland, Ore., origina-
tor of the process. The powder is
filtered into the test chamber and
leaks in fabric, mechanism or
edges of the mask are revealed by
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a bright green glow under
“black light." Liquids and
vapors may be used in-
stead of powder, depend-
ing on the type of gas,
smoke or fog for which
the mask is intended.
It is claimed that this
method of testing may
eliminate one of the seri-
ous bottlenecks in the
mass production of masks.

U. S. Hospital Train
Fnr Soldier Sick
65,

fill every
medical need of soldier
patients in transit, a new
five-car army hospital
train has accommodations
for more than 65 men.
The three center cars are
wards with double-deck
beds and the end cars are
commissary and operat-
ing room. The rolling
hospital is staffed with a
score of nurses and med-
ical officers.

Army's five-car hospital train hes wards and sperating reom
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Flnatlng i)rydock Would Hoist Sunken {;’;sels
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Lifting torpedoed ships
from the ocean's floar
with giant grapplers of
steel, this flaating dry-
dock weould revalutionize
depth salvege. Pontoon
floats would suppeart the
massive structure, some
500 feet long with an
inner well and derricks
tewering obove. Boats of
7.000 tons could be lift-
ed to drydock, says its
inventer, Lt. Horry E.
_‘_Riaseher, depth expert
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Folding ng Barrel Saves Space

When Shipped Empty

Unpacking barrel, top; flat, it takes little spoce

Valuable wartime shipping space on rail-
roads, wasted when empty barrels are re-
turned to their owners, can be zaved with
a collapsible barrel of fir plywood which
separates into flat sections when knocked
down, It is put together and taken apart
easily by means of removable pins that
lock the hoops together.

Precision Grinding Adds Life
To Cutting Tools 79

Precision grinding of cutting to which
means a new tool shape with a highly pol-
ished, mirrored finish, is adding life to tools
used in war industries, with a saving in
high-grade tool steel as well as man hours
formerly lost in frequent regrinding. Spe-
cially designed fixtures now hold 18 tools
at a time for automatic grinding, and addi-
tional fixtures hold them one at a time for
a slight final grind on a very fine stone,
followed by an ultra-fine polishing opera-
tion. This new form of tool reduces fric-
tion and decreases wear since it breaks up
chips quickly into short, small pieces so

90

there is no long contact between the hot
chips and the tool, with consequent cooler
cutting. In one case where hand-ground
tools would cut 13 gears per grind, it is now
possible to cut 200 to 500 of the same gears
with precision-ground tools. Another tool
needed regrinding after cutting 30 shafts,
while the machine-ground tool euts 200 to
300 shafts. A third tool which had to be
reground after each cut on a large engine
part now machines 28 of the same forgings
before regrinding. Developed by Wright
Aeronautical Corporation of Paterson,

N. J., precision grinding is applicable to all
high-speed lathe tools, and full details are
bemg released by the anh company to

: e,
ead” Socket Wrzz:h
Adjusts to Any 5.1\?

With a grip shaped to take either sguare
or hexagonal nuts, an adjustable socket
wrench opens and closes its jaws for vari-
ous size nuts when the handle is twisted.
It provides good leverage and a firm hold
on nuts with “burred” corners. The head
is shaped like a hammer and actually can
be used as a hammer by inserting a special
fitting in its jaws. Two hammer heads are
supplied, one of solid steel and the other of
resilient plastic for work on piston pins,
auto bodies and fenders. Attachment bars
also may be inserted to turn nuts having
recessed heads, such as differential, trans-
rrr.ssu:ln and oiling plugs Eé

AL 7 ) ?n -'"1 b 3o

Wrenech turns nuts or uses illustrated attachments
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_ Cable Unit to Raise Sub Is Among New I?::itents

The antiskid device, below, has a rotat-
ing wheel that flings chain: bencath the

tire when the controlling red is relecsed

ROTATING (' 5
WHEEL WITH .8
CHAIMS o

A

Two ships would be oble 1o raise a sub
horizantally with & recently patented
cable unit. Buoys attached to the stern
and bow of the sunken sub could be re-
leased from within. They weuld rise to
the surface carrying lines for guiding
heavy cables from eoch ship to hooks
at eoch end of the sub. With their
winches the rescue ships can then houl
the craft heorizontally to the surfoce

* Articles_on _this poge were
L S among poten ts Facenl J.]r
¢ gronted, but no other infor-

¥ malion is awvailable for

\{ prospective buyers
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NCLE SAM needs every ounce of man

power at the machine that can be ex-

erted at home in behalf of the armed forces
abroad.

The metal machine is doing its war job
with its usual efficiency. But too many
human machines tire under the stress of a
normal day of toil. The body should re-
plenish and repair itself and should not
show serious daily fatigue until it is thor-
oughly worn out and aged. But it often
does—right in its prime. Too frequently,
loss of output, accidents, illness, labor
turnover, lack of morale and general in-
efficiency resull.

Faced with this growing factor as war
pressure inereases, scientists in factories,

92

FIGHTING #az TIRED FEELING -

Lack of sunshine is o couse of
fatigue which uliravielet lamps
can remove. Above, Westing-
house men “meter” solor rays

There's no “heat fag” in. this
sealed roam, Ia-l:!', where mo-
rine gears are cut for seven
days at a constant temperature

hospitals, colleges and
research laboratories are
starting a far-reaching
investigation of this puz-
zle of modern
tion. If yvou do feel ab-
normally tired on the
job, it may interes you
to know that investiga-
tors in one organization
alone, the National Safe-
ty Council, have already
found thirty reasons for
yvour fatigue. Other re-
search experts have added more to the list.

Some scientists divide fatigue into three
categories. One is ordinary physical fa-
tigue which results from muscular exer-
tion without enough replenishment, rest
and relaxation. Another is that lassitude .
which grows in an ailing body. 5till an-
other is nervous fatigue.

Most of us who have manual jobs think
daily muscular fatigue is normal, but the
experts believe it is not unless we are past
the prime years or have an especially hard
task. A whole plant, or even a department
cannot be overworked without a jump in
accident rates, an increase in rejected
workmanship or a drop in output. These
would stop production in a hurry.

POPULAR MECHANICS
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The truth is that the
average body, like the av-
erage gasoline motor,
uszes only about a quarter
of the energy obtained
from burning the fuel
which is the food eaten,
wasting the rest in the
form of heat. As in the
gasoline motor we must
carry around a cooling
system to get rid of the
excess heat which could
be turned into energy.
Still we feel fatigue.

One reason many of us
tire toward the end of the
day is that we gear our
bodies to do a certain
amount of work, like the
milkman’'s horse which is
ready to head for the barn
when the customary
route has been covered.
We can step this ratio up
by a regular after-hour
session of sports like
baseball, bowling or ten-
nis unless we are past 35.
Then a walk or a game of
billiards might be more
like it. This leaves us
ready for more exertion
when the whistle blows at
the plant. The theory is
that we tire on the job
because we need extra
exercise, particularly
that which tones up mus-
cles not used in our work.
On the other hand, over-
exertion at sports is a
reason for much fatigue
on the job.

Another idea which has
swept through large in-
dustrial plants recently is
that workers should for-
get the old adage about
digging their graves with
their teeth. The new or-
der is to eat four or five
times a day and take the
extra food in the form of

Experimenters make a time-mo-
tion study to determine how a
monuval task can be performed
more efficiently and less tiringly
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X-ray unit making a picture a minute
detects lung troubles cousing fatigue

A worker in a transformer plant takes
candy pill containing vitamins A and D

#
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Aptitude test at General Electric plant prevents mis-
placing werkers who tire rapidly if unfitted for task

snacks, even if it is only -a piece of candy-

Rolling snack bars are becoming a familiar
part of the American industrial scene. Sol-
diers are fed a hard candy with high citrie
acid content. The inference is that we have
been letting human boiler pressure die
down at intervals when the throttle is
wide open.

Plant managers who would have been
surprised a year ago to have an employee
ask for time out for a glass of milk, cup of
coffee or tea now send such drinks around,
particularly on the night shifts when toilers
seem to tire more easily. Management has

Worker is protected from fatigue-producing fumes as
automatic spray guns apply plastic paint to aluminum

learned that a mid-morning and mid-after-
noon pause to give the body a chance to
relax and recoup increases output.

Even when drinks and snacks are not
passed around, in many cases a rest period
with music is provided twice a day. The
idea is that you get tired on the job because
you work too steadily, even though not too
hard. The body needs an interval to clear
the muscles of toxins set up by exertion.

Another reason why you get tired on the
job even if you do eat five times a day may
be that you do not eat enough vitamins and
minerals. Many companies recognize the
importance of in-plant feeding
and are trying to oust the time-
worn dinner pail with its dough-
nuts and sandwiches in favor of
hot meals with plenty of vegeta-
bles and fruits. Cafeterias are
running on three shifts in many
war plants.

Vitamins in pill form are fur-
nished free to workers in some
plants. One recent union contract
included a provision for the daily
supply of vitamins. A pioneer in
this field was the Westinghouse
organization which began to feed

Handy maoterial trays, electric screwdrivers
suspended overhead, and conveyors elim-
inate waste motion and save effort

POPULAR MECHANICS



its electric appliance plant em-
ployees vitamin A to furnish vis-
ual purple and relieve eye strain.

Another late development is a
campaign by the Wisconsin Alum-
ni Research Foundation to ac-
quaint factory physicians with the
discovery that compounds of cop-
per and iron fed to workers will
lessen fatigue and boost produc-
tion. Addition of caleium and
phosphorous elements is also ad-
., vocated by scientists. Salt helps
prevent heat fag, so sodium chlo-
ride tablets are provided in many
plants,

Tufts College scientists, search-
ing for an anti-gray hair chemiecal,
found it in para-amino-benzoic
acid. They also found a brand new
pep-giving substance in-the same
acid.

These discoveries apply mostly
to physieal fatigue of the muscular
variety. But it appears also that
there is a long list of factors under
the heading of nervous fatigue.

One is the fitting of the right
man into the wrong job—or into a
job which belongs to a woman.
General Electric Company discov-
ered by aptitude tests that in doz-
ens of jobs a woman could out-
produce a man without becoming
tired. The men were shifted to
spots where they were better suit-
ed and their productive activity
increased, too,

Experiments have shown that
dislike for the job will actually
produce fatigpue—as will dislike
for the foreman and the fellow
worker. _

Monotony, which is necessary if
man must be geared to a machine,
is another cause of fatigue. The
necessity for repeated uniform
movements inhibits the fulfillment
of personal desires and the exer-
cise of personal ability so that the
worker becomes bored, particu-
larly if he is of the nervous, alert
type.

Westinghouse was a leader in
the movement to relieve monot-
ony and nervous tension. War
work has been set to music at the

{Continued to page 162)
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Music played over loudspeakers helps spead agile fingers
A "handeuf"' prevents accidents that fatigue might cause

Dirt and fumes in the eyes, ears, nose ond pulmenary troct
would wear doewn and slow dewn the worker, so this Amercian
Airlines mon is mosked as he cleans motor parts with air gun
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Avutomatic feeder prevents dropping of small rivets

Fumbling and dropping of rivets is elim-
inated with an automatic pencil-shaped
injector that feeds one rivet at a time. It
holds approximately 65 rivets. To operate,
the jaws of the tool are placed over the
hole and a slight downward pressure shoots
a rivet into place. The feeder can be han-
dled easily with one hand and war workers
report that it has speeded riveting by as
much as 25 percent.

Square-Shank Tool for Sandpaper
Operates Like a F1Ie .

Sanding inside corner ﬁnd othel hard-
to-reach places can be accomplished easily
with a long, square-shaped sandpaper
holder now available. Handled like a file,
th- holder consists [}f a square, hollow

o
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SANDDADER FOLDED
RALONG CREASES
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Sandpaper fitted 1o square shank is rubbed like fila
96

metal tube, slit along one edge for gripping
the paper. Sandpaper cut and creased
ready for insertion is furnished, although
the user may prepare his own refills with=
out difficulty. Properly installed, the sand-
paper holds firmly and may be rubbed vig-
orously without being dislodged.

Automatic Acetylene Gas “Gun"
Lights at Pull of ger

Equipped with a “éﬁf-s a pistol-
shaped acetylene torch blazes as S00n as
the trigger is pulled. Like an automobile
engine, it is dormant when not in use, but
a spark from a flint starts it instantly.
Weighing 20 ounces, and being 62 inches
long and 5% inches high, the “gun” is
hand}; for lead and silver soldering, sweat-

1? ”'”l-"hil-‘ﬁ on ll.l'(_tl]l:‘ {nhhq leading
A L F.

iy i W

Pull® 'urf 'I‘r‘r;]g;r";uh;;;ni;fi::u“y ilglhh nl:ri;hnn tarch
joints in plumbing, aluminum soldering in
_ aviation plants, and many other uses.
Acetylene gas from a tank keeps flowing
as long as the trigger is held back, and
there is a trigger lock for use on long-time

jobs. A slight pressure against the trigger
releases the lock to extinguish the flame.

[ Names and addresses of makers or sellers
of commercial products deseribed in this
magazine are listed in the Where-to-Buy-
It index., Write to them for additional in-
formation and be sure to Say You Saw It
in Popular Mechanics.
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CHEST VANITY:

Beautiful little companion piece
for chest or highboy. Combines
an easel-type mirror with a
convenient drawer in which to
keep jewelry or handkerchiefs

By D. W. Martin

HIPPENDALE in motif, this
little vanity goes best with
period furniture, yet it need not
match the style of chest on which
it is set to look appropriate. Beau-
ty of grain shows to excellent ad-
vantage as can be seen in Fig. 1,
which pictures the chest made of
curly cherry, Assemble the lower
part containing the drawer first. Fig. 2
shows this as a simple box measuring 3 by
7 by 14 in. Note that the bottom of it ex-
tends 3& in. all around to provide sufficient
stock for shaping the edges. If a shaper is
not at hand, you can gain practically the
same effect by using stock molding, miter-
ing it at the corners and nailing it to the
edges, Also, dowels may be substituted for
the blind mortise-and-tenon joints.

Each foot can be bandsawed from a sin-
gle block or made up of two separate pieces.
The former method is typical in cutting the
cabriole (Queen Anne) leg, where one pro-
file is cut and the waste tacked back on
before cutting the second profile. For this,
blocks 114 by 215 by 23% in,, with the grain
running the short way, are required.
Lacking a bandsaw, you can follow the mi-
tering method detailed to the right of Fig. 3.
Here 1%;-in. square stock is cut into 3-in.
blocks, after which one end of each block
is mitered 45 degrees before running the
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grooves for the lis-in. splines as shown in Fig. 5. A
little jig like the one detailed in Fig. 3 will help hold
each block while running it through the saw. Now,
the pattern shown in Fig, 4 is traced on the work,
reversing its position on four of the blocks to obtain
left-hand pieces, and the blocks are seroll-sawed
to shape. When this has been done, corresponding
right- and left-hand blocks are splined and glued
together and when dry, the faces are carved to co-
incide with the miter profile of the pattern. To carve
them, start rounding the top edge
with a small block plane, planing
the wood away until each surface
is nearly flush at the miter line.
The reverse curve of the profile is
cut in a similar manner, using a
small gouge or round file. The
drawer is made according to Fig.
2, the overall size of the front be-
ing cut to allow a }e-in. clearance
at top and sides of the opening.
Note that the bead encircling the
drawer front is cut right in the
wood., Running the sharp nail
= point of a marking gauge
back and forth along the
—— edge of the work carefully
%+ || will score the inner line of
= o the bead, leaving the outer
edge simply to be rounded
with a file or sandpaper.
Now to make the mirror
frame: The top corners

FULL-SIZE
PATTERMS —'».ll——p-

ERGE OF
BASE

The edge: of the base should be
shaped before locating the posi-
tion of the end mortises

@ DETAIL OF JIG

FEET GLUED
TOGETHER BEFORE
SHAPIMG

@ FULL-SIZE PATTERN
OF FOOT — MAKE
FOUR RIGHT HAMD

AMND FOUR LEFT
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consist of two segments cut from a
wood ring, which iz turned to co-
incide exactly with the shape of the
adjoining molding. Run the mold-
ing first as in Fig. 6. Next, proceed
to turn the ring, first cutting the
mirror rabbet in the back, then re-
versing the work to shape the face.
The latter requires the use of a
simple wooden chuck to hold the
venterless disk to the faceplate.
The chuck, which consists of a block
attached to the faceplate, should be
recessed at a slight angle so that
the disk can be pressed squarely in
place. A template of the pattern
given in Fig. 7, or better still of the
molding itself after shaping, will
help in turning the ring to line up
exactly with the shoulder cuts of

=

|-.‘}'-:.:'|.. | o

the adjoining molding. Careful e e v

cutting will enable you to get the L

four segments required from one il p 7 'L%gmwrl
5 |

ring. A set-up similar to the one
shown in Fig. 8 will do to clamp
the frame in gluing it together. This consists of four
wooden cleats nailed squarely to a bench top or
other flat surface with clearance being allowed at the
top and one side for the insertion of wedges between
cleat and frame. As the upper corners of the frame
cannot be nailed, it is necessary to spline each one.
The center spline holding each pair of segments to-
gether is inserted prior to assembly of the complete
frame, but those in the top and sides are fitted after-
ward by running saw cuts through the corners of the
segments and part way into the adjoining molding.
The splines are left extending and later trimmed and
sanded flush. Remaining are the mirror posts, which
are shaped according to Figs. 2 and 7 and doweled to
the base at a slight backward slant as shown in Fig. 9.
Two little glue brackets give additional support to the
posts, and turned finials top the upper ends.

H_|3-B'LH- TOR OF BA,
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Handy Stop on End of Sawhorse
Supports Board for Planing

The usefulness of an ordinary sawhorse
is increased considerably by fitting it with a
stop which can be slid out of the way when
not in use. Such a stop consists of a short
piece of wood beveled on each side to fit
snugly between two similarly beveled
hardwood blocks attached to the sawhorse.
In use, the stop is driven up and the work
to be planed fastened to it with a C-clamp.

Clamp Protects Scratch Brush
When Stored in Toolbox

‘When a wire scratch brush is carried in
a box with other tools, the bristles can be
protected by putting the brush in this
clamp. The clamp also is helpful in
straightening the bristles after they have
been bent in use. The two wood disks have
a diameter a little larger than that of the

brush. On the inner surfaces of the disks
are fastened plywood rings, which are cut
out in their centers to take the flanges of
the brush. This permits the bristles to be
squeezed tightly,

Easy Way to Hang Thick Door
On Thin Frame

Instead of
blocking out the
hinges when
hanging a screen
or other door that
is thicker than the
frame, try revers-
ing the hinges as
shown. Just re=-
move the hinge
pin and turn one
half of the hinge
over and insert the
pin. This will offset the hinge sufficiently
to make the use of blocks unnecessary.

TRKE OUT PIrd, AND
RF VERSE (ONE SI0E

H J"' ] |
SCREEN-COOR FRAME

Twisted Leaf of Auto Spring
Makes Splitting Wedge

- Light, efficient
wedges with
which to follow up
a regular metal
wedge when split-
ting logs can be
made from lengths
of auto-spring
leaves. These are
heated and twist-
ed in the manner indicated. The thin ends
of the wedges make it easy to start them.

Grass Sickle Is Carried Safely
Under Wheelbarrow Tli'«:rn:l's:r

To keep small
children from
picking up his
grass sickle and
possibly injuring
themselves with
it, one gardener
carries the tool on | “7ear
the underside of | GRASS
his wheelbarrow. YN0
A broom clamp
attached to the bottom serves as a holder
for the handle, while the end of the blade
is slipped under a leather strap.

SICHLE #
VDE OF WHEELHARROW
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Contained inside of a penny matchbox,
a couple of pen-type flashlight cells, a bulb
and three sheet-metal contacts will pro-
vide you with a serviceable, vest-pocket
flashlight. The bulb should be the kind
designed to light on two cells, and should
be one that has a tiny lens cast right in the
glass so that it throws a narrow, concen-

Miniature Flashlight Is Improvised in Matchbox
| - ,,

trated beam of light. Punch a
small hole in the drawer of the
matchbox to take the tip of the
bulb and reinforee the edges of
the hole with fingernail polish.
The straight piece of metal at
the lower end of the drawer
must make contaet with the
center or positive pole of one
cell and the shell or negative pole of the
other. The two bent contacts at the other
end of the box connect the cells to the bulb,
the rivet on the end of one serving the pur-
pose of a switch when it is depressed against
the screw portion of the bulb. A hole is
cut in the side of the box to provide clear-
ance for the head of the rivet. The match-
box housing can be replaced easily if it
should become worn or broken.

T-Square Held on Drawing Board With Clothespin Clamp

To keep a T-square in position on a tilted
drawing board, I use a clamp made from a
spring-type clothespin. The square can be
removed from the board or slid to any po-
sition on it instantly by merely squeezing
the clamp to release its grip on a wood
strip, which is nailed to the edge of the
board as shown. After cutting off one jaw
of the pin, it is screwed to the head of the
T-square.—C. F. Winn, Washington, D. C.

@[To hull peas easily, pour boiling water
over the pods, then put them through the
clothes wringer.
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Tfﬂ_ﬁﬂ—”'.::{:
Stroightening wsed yaorn
is wasy if it is steamed
by pulling it through o
slotted hose, which is
slipped over the end of

a teakettle spout

Impressions formad in o meat leaf with a wire
potate masher help hold maoisture to prevent
the crust fram drying out. The impressions
olse add o decorative touch and pravide guide
lines that aid in slicing the loof uniformly

Leng wire hooks
prevent folding
screen from collops-
ing when bumped
against or pushed
by childran

An emergency bag to keep
clothespins handy on a
clothesline con be made
by pinning the ends of o
large towel togather over
the line as indicated

Left: The job of waxing
floors, table tops, ete, is
simplified by polishing with
a doth wrapped around a
small sandbag to add
weight. Below: Wires tied
Iqoriznnluﬂy to cords, which
are fastened to a window-
shade roller, provide an in-
door drying rock that con
hc rﬂiSud nnl:l |n'wu_-rqd

— 4 ——

© WINDOW- SHADE ROLLER
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Marring of a windew cas-
ing when roising or low-
ering a venetion blind can
be avoided by pieces of
felt glued to the ends of
the bottom crosspiece

Staring o toy-train trock
without dismantling it cam-
pletely is no problem if it
is hung on pegs on the back
of a cdoset door as at the
right. Below, o mirror mount-
ed at the inspection door of
a gas hot-water heater will
enable you to adjust the
flame without kneeling

FEBRUARY, 1943

Ll MGLEUM

Lineleum tacked
across joists §s o
good substitute
for metal in mok-
ing furnoce cold-
air refurns

Bent as indicated above
and inserted through a
slot in @ doormat, a strip
of sheet metal provides
a sofe, handy fast scrap-
er right on the mat

If o vacuum cup of suitoble size is avail-

able, it can be vsed 1o clean cloggoed holes

in @ salt shaker by moving the cup up and
down over them as above
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Gripper Removes Small Articles
From Hard-to-Reach Places

Small articles that have been dropped in
inaccessible places such as drains can be
retrieved with this simple gripper. It is
made from a length of heavy wire inserted
into a pipe or tube. Jaws are formed on
one end of the wire as indicated to fit into
the flattened end of the tube. In use, push-
ing the wire down so that the jaws extend
well out of the tube allows them to open,
and pulling up on the wire closes them.

Record of Salesman’s Calls Kept
With Auto Road Map

Salesmen who travel in unfamiliar ter-
ritory can plan their calls and keep a rec-
ord of them on their road map by simply
placing the map on a piece of softwood and
then slipping rubber bands over the ends.
After planning stops in a certain com-
munity, these are indicated by pushing

straight pins through the map and into the
wood at the desired positions. When a call
has been made, a visual record of it can
also be kept by substituting pins with dif-
ferent colored heads. In selecting a piece
of wood for the purpose, it's a good idea to
get one that will slip into the glove com-
partment of the car.

Reducing Holes in Salt Shaker

If you have a
shaker that deliv-
ers salt too fast, it
is a simple matter
to plug some of the
holes. First, wash
the shaker to re-
move all the salt
and dry thor-
oughly. Then
merely stop up the desired number of holes
with fingernail polish, applying it from the
inside of the shaker.

—Kenneth Murray, Colon, Mich.

Bicycle Wheels Trued on Stand
Assembled From Old Fork

rd

Bicycle owners who do their own repair
work can true wheels that get out of line if
a stand of the type shown is assembled
from a discarded fork. One side is drilled
and tapped to receive a bolt, the end of
which is also drilled to accommodate a
small wooden plug. The latter can be
shaped from a piece of softwood as its pur-
pose is to provide a tip on the bolt or gauge
that will not scratch wheel rims. Adjust-
ment of the gauge is made easy by solder-
ing a small piece of sheet metal to the bolt
head which permits turning it without a
wrench. When in use, the stand is held
rigid by clamping it in a vise.

—Ivan J. Stretten, Detroit, Mich.
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FOR PEMCILS
1

Either of these desks will delight your youngster.
Both have rolls of poper for writing and drawing,
and are built inexpensively of plywood. As
thown obove, one iz of boxlike construction,
while the other has jigsawed figures for the ends,

Chairs to match are given for both desks

COTTER
KEY

HOLES

VR
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Reducing Speed of Wood Lathe
To Use It for Drilling

LARGE PLULLEY 4

. - f
; 5

NUT ON

A
SCREW EYES

BRACKETS

The problem of reducing the speed of a
woodturning lathe to use it for drilling was
solved by one home workshop owner as
shown. A large wooden pulley was placed
on the outhboard end of the lathe spindle,
and the motor was put on a sliding mount.
With this arrangement, the motor could be
moved sideways easily to drive either the
wooden pulley or the step pulley on the
lathe, The motor mount was made as
shown, using a couple of brackets to sup-
port a long iron rod to which the motor
stand was attached with a couple of heavy
screw eyes. The motor mount “floats” to
keep the belt tight,

Kitchen Table Anchored Securely
By Window Antirattlers

If your kitchen worktable is on casters,
which permit it to move when rolling pie
dough, ete., just attach window antirattlers

of the type shown to two of the legs. These
are screwed to wooden blocks, which are
fastened directly to the legs with long
scerews or bolts. To anchor the table in one
position turn the thumbserews down until
the rubber tips rest on the floor. With this
arrangement, no damage is done to the
linoleum and the holding devices are hard-
ly noticeable as they are mounted on the
inside of the legs.

Brush Serves as Darning Egg
When Mending Sweater

To hold together the torn edges of a
sweater, or other loosely knit garment, in
a handy position for mending, try a small
vegetable brush, or hair brush, instead of

the usual darning egg. The bristles of the
brush will penetrate the knit fabrie to hold
it so that a darning needle can be worked
through the material without interference
from any solid surface.

Interior Wood Trim Removed
Without Marring Finish

When vou have
to remove interior
wood trim from
doors and win-
dows, just drive
the nails on
through the wood
with a nailset or
straight punch.
This avoids split-
ting the wood or
splintering the s
edges with a pry bar. At the same hme. it
gets rid of the nails and permits the wood
to be removed without the surface being
marred by dents and scratches.

HAILSET OR
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Hot Dogs Served From Sled on Skatmg Pond

With this sled you can go right out on
the ice to serve sizzling hot dogs to skaters.
The body of the sled is nothing more than
a box screwed to a pair of runners, which
are assembled and braced as shown in the
detail above. The top of the box is in two
parts, which are hinged to swing outward
and form service counters, brackets being
screwed to the counters to rest against the
sides of the box and support them in a hor-
izontal position. Cooking equipment econ-
sists of a firepot to burn chareoal, a cook-

er, and an oven to keep buns warm. The
equipment can be made from square or
rectangular cans. In the original sled,
empty gasoline tins were cleaned and used.
The firepot has 2 in. of sand in the bottom
on which the fire is built, and vent holes
are provided near the top and bottom for
air inlets and outlets. Tabs are rivetéd to
the upper edges of the pot to support the
cooker, the entire cooking assembly rest-
ing on bricks, which are placed on a shelf
located high enough above the bottom of
the box to raise the cooker flush with the
oven top. A trough under this shelf stores
charcoal. A compartment at the rear end
of the box holds knives, paper and other
accessories, and a narrow shelf between
the oven and side of the box takes care of
mustard and relishes.

Old Round-Top Table Converted Into Drop-Leaf Table

Here is an easy way to convert a round-
top dining table into a drop-leaf table. Cut
the top to form two leaves, and then re-
move four triangular pieces from the
curved apron at each point where it is cut,
so the leaves may fold. Next, serew the
hinges in place. Two hardwood leaf sup-
ports should be pivoted as shown to swing

back when the leaves drop.
—R. F. Gomoll, Chicago.
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5lqr1ng records is no pn:l:lh:m if ¥Oou use one of thesa
cabinets. Designed to go well in almost any room,
they are of practically the same construction, the only
difference being thot one is higher than the other and
has twe compartments to accommodate twice as many
records. Either reeded or spade-faot type corner posts
may be used, although the smaller cabinet locks bast
with the latter type. Use of plywood not only simplifies
construction of the cobinets and ovoids the necessity of
agluing up wide stock, but also mokes them less expen-
sive to build. If a painted finish is undesirable, panels
veneerad with the desired wood can be wwhstituted for
the plywoed ond finished te matech other furniture,
still mnking Tl'lﬁ eabinel |¢:i uxpun;fvg than f solid
stock were used in the construction

I
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Linoleum Scored With Ice Pick
Is Easy to Cut

The difficulty of cutting thick linoleum,
even with a sharp knife, can be overcome
by first scoring the surface with the sharp
point of an ice pick or similar tool The
pick point grooves the material so there is
less for the knife to cut through, making it
easier to keep the blade on the mark and
pull it through the sticky center portion.

Small Labels Held in Typewriter

By Creased Sheet of Paper

When you have a number of small labels
to address on a typewriter, considerable
time can be saved by inserting a creased
sheet of paper in the machine to hold them,
making it unnecessary to run each label
under the platen. In use, the paper is
turned up until the erease is in position to
receive the bottom of the label. Then, it is

110

turned back to bring the label into position
for typing. If the crease is perfectly hori-
zontal, each label will be squared auto-
matically when it is inserted.

Sash Lock on Side of Stepladder
Keeps It Closed for Carrying

Instead of using
a screen-door
hook to keep a
stepladder in a
closed position
when in storage or
while you carry it,
install an ordinary
sash lock where
the legs come to-
gether., Locks of
this type do not
open easily if the ladder is turned upside
down and there are no pointed ends to
catch on yvour clothing,

Flattened Monkey-Wrench Screw
Provides Qu:ck Adjustment

Time lost in ad-
justing a monkey
wrench, when
tightening nuts of
different sizes led
one workman to
grind off the
threads on one
side of the adjust-
ing screw. This
was done so that
the movable jaw
could be released and slid to the desired
position quickly, after which it is locked in
place by giving the serew a half turn.

Machine Bolt Kept From Turning
By Fence Staple

If vou have to
use an ordinary
machine bolt in-
stead of a earriage
bolt in wood, you
can keep it from
turning by driving
a fence staple at
the edge of the washer. The staple is then
bent over so that it presses against one
side of the bolt head as shown.

MACHINE BOLT
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Creased Book Leaf Holds Cards
While Typing Data From Them

STENOGRAPHERS

To hold posteards or file cards conven-
iently for reading while copying data from
them, one stenographer folds and creases
a page of her note book. The book, opened
to stand in the usual position, supports the
cards at a convenient height.

Saw Cuts in Lower Screen Rail
Provide Dramage Opemngs

During heavy
rainstorms, tight-
fitting screens of-
ten trap water be-
tween them and
the sash in such
quantities that it
works under the
sill and rung down
the wall inside
the house. The best remedy for this is not
to loosen the screen, but rather to saw sev-
eral shallow slots in the lower rail of the
screen frame to provide for escape of the
trapped water.

Rubber Tip Secured to Crutch
By Large Tacks

If rubber erutch
tips have a tend-
ency to slip off,
especially when
using cruiches on
soft ground, drive
three rubber-
headed tacks into
the erutch where
the tip slips onto
it. The tack heads

112

enlarge the crutch so that the tip fits tight-
ly. If tacks are not available, you can use
small brads, which are driven into the
crutch at an angle to serve the same pur-
pose, although they will not be as satis-
factory as the tacks.

Windows Are Cut in File Boxes
For Storing Magazines
File boxes with

windows cut in
them provide
handy containers
in which to store
magazines that
yvou want to keep.
A given number
of issues can be
kept in each file,
the windows per-
mitting the data
on the edges of the
magazines to be
read easily. Celluloid or Cellophane should
be glued or stiteched over the window open-
ings to keep out dust. If a short cloth or
leather strap is riveted to the top of the
file near the front edge, it will be easy to
remove from between other file boxes,

Triangle Serves as Protractor

By putting degree markings on a 45-
degree triangle, it can be used as a pro-
tractor. The figures can be scored in the
celluloid or they can be inked on a strip

—

of adhesive tape, which is then applied to
the edge of the triangle as shown. The
readings are taken from the lower point of
the triangle through the line marking at
the top.

POPULAR MECHANICS



Colonial Table Lamp to Match Your Pine Room

Made of either pine or maple wood,
this quaint table lamp really comes into
its own in Colonial surroundings. A
piece of 115 by T by 24-in. wood will
provide sufficient stock for the lamp.
Begin with the base, which has the top
surface scooped out along all four sides.
This work can be done best with a sharp
knife or a spokeshave. Holes for the
peg legs are drilled into the base at an-
* gles of 70 degrees. It's best to use a jig
or guide for this to assure uniformity.
The legs are whittled to shape and have
tenons on the upper ends, which are
slotted for wedges to lock them securely
in the base. A piece 134 by 114 by 10 in.
will do for the standard, which is shaped
as shown. It is attached to the base with
a mortise-and-tenon joint. To provide
for a lampeord, a hole is drilled verti- —gj
cally through the standard, coming out [ . l
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at the upper part of the shouldered por- Three coats will do. Allow about 6 hrs.
tion. The lamps are supported on a brack- drying time between coats and rub thor-
et, which is mortised to slide on the stand- oughly between coats with fine steel wool.
ard. The latter is drilled at intervals for a Then polish with furniture wax.
pin, which passes through the bracket to
rovide height adjustment for the lamp. i . . .
ghurt lg-in. pipe nipples, screwed into Stra:ghtenmg Paintbrush Bristles
holes near the bracket ends, take the lamp If the bristles of a paintbrush become
sockets. The finished work should be well crooked from neglect, often they can be
sanded, dulling all sharp edges carefully straightened by dipping them in melted
and rubbing the surface parts thoroughly. paraffin. Allow the brush to remain un-
Sand with the grain at all times. If the touched for about 24 hrs, then straighten
lamp is made of pine, finish it with a solu- the bristles by smoothing them with the
tion consisting of orange shellac, 1 part, fingers. A few hours later, wash out the
white shellac, 1 part, and alcohol, 1} part. wax with turpentine,
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Marine Ash Trays for the Fisherman’s Den

Suitable for a sportsman’s den, or a play
room furnished in marine style, these ash
trays can be made of either plywood or
solid stock. Fish cutouts are used for
standards and are the same for both trays,
except that two of them are required for
making the double standard. Tenons are
formed on the lower ends of the fishes' tails
and are mortised and glued into the bases.
Lengths of looped wire inserted into holes
in the mouths of the fishes support the
trays on the standards. Finishing the
trays is a matter of choice as they can he
painted or stained and warnished. If you
like, they can be given a realistic appear-
ance by painting scales and fins on the
fish—M. G. Winterton, Fort Lewis, Wash.

4" ASH TRAY

HOLES %" DEEP TO
RECEIVE WIRE EMDS

F % piywoop

IMSERTED AND GLUED
I PLACE

Starch Coating Makes Old Whitewash Easy to Sweep Off

AL

THIN MATURL OF STARCH
ALUM AND GLUE

FEBRUARY, 1943

If you have a surface from which you
want to remove old whitewash, try the fol-
lowing method, which is much simpler and
easier than washing it off with water,
First, apply a thin wash coat consisting df
starch, alum and glue. Allow this to dry
thoroughly, which causes the whitewash
to curl up so it can be brushed off.

q[0ld phonograph needles may be used
instead of brads to hold the cardboard
backing in place in picture frames. The
sharp points are more easily pushed into
the wood, and the tapering ends tend to
keep the cardboard flat against the picture.
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Forming Tool For O-Gauge Track
Made From Pair of Pliers

CROSS SECTION
OFO-GAUGE
TUBLLAR TRACK

After tubular track has been connected
and disconnected several times, the ends
become enlarged so that the connecting
pins fit loosely. To assure tight connections
and good contacts, a pair of small pliers can
be altered to reform the track ends. First,
grind off the ends of the plier jaws. Then
clamp the jaws in a vise and drill a %-in.
hole between them. After this has been
done, run a hack-saw blade from the jaw
ends to the hole. This provides clearance
for the rail flange, and the hole fits around
the upper part of the track.

Loss of Billfold Is Prevented
By Attaching It to Chain

If you are in the habit of carrying a bill-
fold in your hip pocket, here's a good wayv
to guard against the possibility of losing it.
Just take the billfold to a local shoe repair
man and have him put an eyelet in one
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corner so that it can be attached to the end
of a key chain. Most chains of this type are
long enough to reach around to the hip
pocket and also permit free access to the
contents of the hillfold.

Fresh Paint Removed From Trim
With Steel Wool in Holder

Here is an effec-
tive tool for re-
moving fresh paint
from the trim of
doors and win-
dows after deco-
rating the walls.
If paint gets into
the grain of hard-
woods, even when ;
they have been finished, it is very difficult
to remove, To make the tool, firet flatten
one end of a short length of metal tubing,
and then foree steel wool into the open end,
forcing it down until it projects from the
fattened end. Now dip the holder in tur-
pentine and you ean remove paint smears
without leaving a trace,

=. e
! "F:_ FLATTENED

“Drawknife’’ Assures Neat Edges
When Laying Linoleum
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Made from a discarded hacksaw blade,
this “drawknife” cuts through linoleum
easily without tearing or tedious trimming.
Because it is sharpened with only one
bevel it hugs a straightedge tightly, vet,
due to the thinness of the blade, you can
follow a curved line accurately. Just break
a hacksaw blade to a length of about 8 in.,
grind off the teeth and then grind an edged
notch near one end. Tape rounded pieces

of hardwood to the blade to form a handle.
POPULAR MECHANICS



Plastic Surgery on

OLD FURNITURE

o [ ' SOLDERING
! ! ,

()

1\/ ANY pieces of fine furniture, aban-

doned because of being broken, seem-
ingly beyond the possibilities of repair, or
go badly checked and marred that they
need a complete refinishing job, can be
brought back to “life” and usefulness by
the average home mechanic.

Sceratches and checked finishes: Var-
nished finishes, especially those on table
tops, Fig. 3, suffer considerably from ev-
eryday usage. If there is only superficial
damage such as light scratehes, water
marks and checking, you can do wonders
in renewing the old finish with a liquid
called amalgamator which can be eblained
at some well-stocked painting supply
houses. This liquid applied to the surface
softens the old varnish or enamel, causing

¥
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QPEM JDINTS
ARE WORKED

APART, SCRAPED |

f CLEAM OF
| OLD GLUE

AMD
o REGLUED

Checks in wood are first filled with wood putty, then top-
drassed with stick shellac te maotch the finish, Fig. 9.
Knotheles are filled with nonshrinking paste crack filler,
Fig. 10. For scoling seoms os ol drower bottoms, use
caulking compound, Fig. 11

it to flow and level itself, after which it
hardens again. Checked surfaces are thor-
oughly serubbed with mild soap, using a
stiff-bristle brush to remove all dirt from
the cracks, and when dry, the amalgamator
is flowed on like thin varnish. After this
has dried, the renewed surface can be
waxed and polished.

Removing dents: If there are shallow
dents in the wood, the varnish of the dent-
ed surface is removed carefully to bare the
wood. Then a few drops of water are ap-
plied to the wood as in Fig. 1. The water
swells the compressed wood fibers so that
they will return to their original position.
If simple soaking does not remove a dent,

try the heat process. Moisten the wood as
before and after the water has penetrated
the fibers, put a pad over the dent and hold
a hot soldering iron or flatiron on the pad
as in Fig. 2. Expansion of the wet wood
fibers under the influence of heat should
do the trick, Then stain to match and var-
nish where the finish was seraped
off. When dry apply amalgamator
to blend the edges of new and old

varnish.

Scars and gashes: Ugly scars
and gashes are filled with wood
cement commonly known as stick
shellae. A stick of appropriate
color to match the finish—or ce-
ment from different sticks blended

WEIGHT

together—is softened by means of
a soldering iron as in Fig. 5 so that
it drops into the gash. Do not heat
the cement too much or it will
- char. Heat should be just enough
Y cASEIN to flow it without bubbling. After
PEUE filling the gash flush with the sur-
rounding surface, smooth the ce-
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Froctures of legs may be repaoired with a double

wedge as shown in Fig. 15, but if the legs are too

slender you can apply splints as in Fig. 16. Repair

pieces should be same kind of wood. Offen, cor-

ner blecks, glued and screwed in place will hold
legs rigidly, Fig. 17

ment with a spatula as in Fig. 4, which
should be heated over an alcchol burner,
Fig. 7, but do not use a candle or other
flame as it contains soot which will ruin

WEAK LEG
JOINTS CAN BE
REINFORCED
WITH CORNER
BLOCHS GLUED
AND SCREWED TO
THE LEG AND RAILS [ LQE-

LY

N Eacd

h

G |

the cement. After the latter has hardened,
rub the surfaces with an oiled felt pad
dipped in rottenstone to remove the glaze
as in Fig. b.

Checks, cracks and knotholes: Checks
in the wood are unsightly but do not seri-
ously weaken the wood. First fill them to
slightly below the finish level, Fig. 9, with

fresh plastic wood or sawdust mixed with
casein glue. When dry, apply stick shellac to
match the finish. Cracks and knotholes not
in highly-polished surfaces can best be filled
with a non-shrinking paste ecrack filler ap=
plied with a spatula as in Fig. 10.

Regluing and filling seams: On a job in-
volving extensive repairs, pieces should be
reglued and clamped as in Fig. 8. The edges
should be scraped clean of old glue before apply-
ing fresh glue. Caulking compound settles the
old problem of shrunken drawer backs, Fig. 11, as
it never gets hard but remains elastic, yet keeps
the gap well plugged.

Warping: Curved pieces of wood such as found
on drum tables and circular-table aprons can be
returned to their original shape if you make use
of the natural tendency of the wood to warp. As
shown in the photo above Fig. 12 a piece of car-
pet is laid on the convex side and hot water is
applied, while the other side is kept dry, allow-
ing free circulation of air. When the wood has
reached the desired curvature, place it in clamps
or forms to hold it in position until dry. The
same method works in reverse to take the warp
out of table leaves, Fig. 12. Here a wet pad is
put on the concave surface so that wood fibers
on this side will absorb moisture and expand.
Watch the progress and clamp the leaf when it
is straight, leaving it clamped overnight. Should

FEBRUARY, 1043

the leaf be bent too far so that it is
warped in the opposite direction, hot,
dry sand will bring it back as shown
in the detail of Fig. 12.

Blisters on veneer: 0Qld veneer is
very brittle. If looze or blistered, the
wood must be steamed to a pliable
state before it can be worked, taking
care not to soften the glue that is still
holding. A simple steamer can be
improvised as shown in Fig, 13. Then
a sharp knife is used to cut the blis-
ter open as in Fig. 14, after which
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LERRKRY FLAT-HLAD SCREW

FITTING

Fig. 20: Simple fitting on grease gun permits glue to
be forced into loose joints after drilling small hole

glue is applied and the wood pressed down
in place again, working fast to get the job
done before the wood dries out and breaks.
Excess glue squeezed out at the edges is
wiped away and a bag of sand is placed
on the spot as a weight. When dry, sand,
stain and revarnish the surface.

Repairing fractures: Fractures some-
times require reinforcing pieces when re-
pairs are made. In Fig. 15, a double wedge
of hardwood such as birch, is glued in a
mortise cut out to make a'snug fit. After
applying glue liberally, press the wedge in

place and clamp securely. Dress down
when dry. Splints such as shown in Fig. 16
are set in pieces that are too slender for a
double wedge.

Leg joints and chair rungs: When a leg
of a chair or table is weak and needs re-
inforcement, corner blocks glued and
screwed in place, Fig. 17, are sometimes the
best solution. If the chair has a rung bro-
ken at the tenon, the socket is bored out
to a size a little larger than it was originally
and a snug-fitting bushing is glued in place.
The bushing is bored to receive a dowel
which is also fitted into a hole bored in the
rung after the tenon has been cut off flush,
as in Fig. 18. Then glue is applied and the
dowel pressed or driven home. A hopeless-
ly enlarged socket in a chair seat can be
restored by boring out the socket and in-
stalling a plug, which is bored to take the
leg tenon, the latter being turned down to
fit as shown in Fig. 19. In some cases where
the glue in the joints has loosened but it
iz not advisable to take the piece apart for
regluing, glue can be forced into the joint.
First a small hole is bored at some incon-
spicuous point to break into the loose joint.
Then, with a simple fitting on a grease gun,
as shown in Fig. 20, glue can be forced into
the hole. The fitting consists of a wood
screw with a small hole drilled through it
lengthwise, which is soldered to the regu-
lar grease fitting. The screw is turned
partly into the passage hole after which
pressure is applied to the gun to force out
the glue,

Inexpensive Miter Box of Wood Has Pwated Saw Guide

With this homemade miter box the saw
is swung either left or right to get the dif-
ferent angles. The base of the box is made
of 11-in. stock and the back is made of
114-in. wood. A 34-in. dowel notched to
take the saw is pivoted into a hole at the
back. The notch should be of a depth to
permit the saw teeth to just barely touch
the base. Holes are drilled near the front
edge of the base at various angles from the
notched dowel to take a %-in. dowel,
which serves as a stop for the side of the
saw. In use, the stop is set in the hole rep-
resenting the angle at which the work is to
be cut and the saw is placed in the notched
pivot pin, after which the saw is held
against the stop while making the cut.

—Morris Birge, Rochester, Minn.
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Owners of kitchens that are too small to
accommodate breakfast tables will find
this combination table and cupboard a so-
lution to the problem of serving breakfasts
and light lunches. Instead of the usual
doors on the cabinet, the entire front opens
downward to a horizontal position where
it serves as a table supported by a folding
leg at the outer end. The table eonsizts of

lds Down to Provide Breakfast Table

P T P

a wooden frame hinged to the cabinet base
and covered with %-in. plywood or two
thicknesses of hard-pressed board glued
together, Two false cross strips divide the
frame into three panels. The table leg is
hinged at the top of the center panel and
folds against it to simulate a decorative
overlay when the cabinet is elosed,
—Harry Robinson, Lansing, Mich.

“Bread-Knife” Edge on Back of Saw Cuts Insulating Bats

Difficulty in cutting insulation of the bat
type was overcome by one carpenter who
found that the work could be done easily
with an old handsaw that had the back
edge ground to resemble a bread knife.
On some kinds of bats, the saw will cut
better if the edge is left a little rough.

f[Pads to proteet the knees of small chil-
dren while using roller skates will avoid
many bruised knees and torn stockings.
The pads are made by stitching several
thicknesses of cloth together and sewing
elastic to the upper and lower corners so
the pads can be slipped over the legs.

FEBRUARY, 1943
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Telescoping Curtain Rod Aids
In Drawing Various Ellipses

T TELESCOPING
— CUATAIN RODS ™

You'll find a length of telescoping cur-
tain rod and a piece of string handy in
drawing ellipses, as the rod can be adjusted
instantly to make an ellipse of almost any
desired size. As an aid in holding the rod
firmly on the work, sharp pointed brads or
nails are soldered to the ends. In use, the
rod is adjusted to the desired length, after
which a pencil is used inside the string loop
to draw an ellipse in the usual way. If
ellipses of various sizes arve duplicated fre-
guently, time can be saved by marking the
adjustment on the rod for each size.

Magnet Holds Cabinet Door Shut
When Latch Is Worn

Where cabinet
doors have a tend-
ency to swing
open after the
latches are worn
slightly, small
horseshoe mag-
nets, available at
ten-cent stores,
provide a good
means of holding
them shut. All you
need to do is fas-
ten the magnet
inside the cabinet and then screw a piece
of flat iron to the door directly opposite the
magnet. In this way, the trouble can be
corrected without installing new latches,
which sometimes involves the drilling of
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new holes, leaving the old ones exposed in
a position where they cannot be covered
or plugged easily.

—Will F. Kelley, Michigan City, Ind,

Fishing Rod Hung Safely on Wall
With Window-Shade Bracket
A handy brack-

et for hanging a
fishing rod on a
wall can be had by
utilizing a win-
dow-shade brack-
et. This is nailed
to the wall, and
the slot, in which
the rod is slipped,
is enlarged and the edge; are -qmnnthed
with fine abrasive paper to avoid marring
the finish on the rod tip.

FISHING ROD

Attractive Shelves of Fretwork
Made of Glass and Wood

Sawed from plywood or other suitable
material, these shelves are just the thing to
help break up a plain wall. After enlarg-
ing the design on paper laid off in 1-in.

Y on ¥a
BLYWOOD

squares, cut it out and use the paper as a
full-size pattern to transfer the design to
wood. The small pieces of plate glass for
the shelves usually can be obtained inex-
pensively in the form of scrap from your
local glass dealer,

@l A quick way to chop walnuts or other
nut meats is to place them in a paper bag
and roll with a rolling pin.

POPULAR MECHANICS
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EACH TABLE I5 A COMPLETE UNIT

’I‘HEHE is a place in almost every home
for three multi-purpose tables which, in
addition to the arrangements shown, can
be hung on walls individually as whatnot
chelves, Each table has two elosed sides at
right angles to each other and an open
front, rounded at an 18-in. radius. As the
curved edges must be flush when the tables
are nested, the tables are of different sizes
as shown in the lower detail. The ares for
the three sets of curved edges are struck
from pivot points located on the diagonal
center line, 4, 5 and 6 in. from either
straight edge of the largest table top.

NESTo£ TABLES

PYRAMIDED FOR CORMER WHATMOT

3%
REMOWABLE SHELF -~

x %" DADD FOR

MITERED

CORMER

.-'_______-"'ﬂ 1 1
£
ALL JOINTS
GLUED AMND ) f,_/"' [
DOWELED - l
TOP ViEw :
qsr OF THE
qu TABLES |
.. :
S I
|
|
. i
- ] 18" r J +'_=r 5“—?.-
g 1 . o= nl-" T
|
ALL THREE TABLES MESTED AS OME -l-]-—_———_———_—_——_—_— L
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Cloth on Pool Table Repaired
So That Tape Is Invisible

If the cloth on the cushions of a pool
table becomes torn, it can be repaired with
tape so that the latter does not show. First
cut the tape to size, then work it under the
cloth as shown with the adhesive side to-
ward the cloth. Next carefully pull the
torn edges of the cloth together and press
them firmly against the tape.

—Leo D. Salmon, Chillicothe, Ohia.

Slipping of Cello on the Floor
Avoided by Supports

If you play a cello or other string instru-
ment that rests on the floor in front of you,
a support like one of those above will be
helpful in keeping the instrument in place.
The support in the upper detail is merely
a length of webbing rolled at one end to
provide a pad for the foot of the cello to
rest on, the other end being inserted under
a chair leg to hold it. The support in the
lower detail works on the same principle,
and consists of a length of small chain hav-

5 ‘WEBBING oo Top
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ing a large link at one end to fit over a chair
leg and a folded piece of thin flat iron at
the other end, which is drilled for insertion
of the cello foot. If desired, a wooden block
could be substituted for the flat iron.

Torn Pages in Loose-Leaf Book
Reinforced With Tape

A student pre-
vented the loose
leaves of his note
book from tearing
out by applying a
strip of eellulose
tape along the
back edge of each
sheet before per-
forating it. The
tape serves as a
reinforcement for
the punched holes
in the paper, strengthening them so that
they will not tear out under ordinary use.

Sandpaper Inside Pencil Eraser
Provides Guod Lead Pointer

Artists and oth-
ers who work with
sharply pointed
pencils will find
that a good point-
er for the lead can
be made by cut-
ting a strip of
sandpaper and
rolling it into the
open End of a slip-on eraser. In use, the
end of the pencil is inserted into the eraser
and rotated to point the lead.

Safe Containers for Ant Poison

Simple contain-
ers for ant poison
that will protect
pets and small
children are im-
provised guickly
from discarded .
bottle eaps, small blocks of wood and a few
nails, All you need to do is punch a hole in
the center of each cap, fill half of them
with poison and assemble in pairs as
shown. Being small, they can be nailed to
the floor in out-of-the-way places.

POPULAR MECHANICS



Wear-game
SHOOTING

TARGET

VVITH this up-to-date shooting |
gallery for the basement

range, parachutes float down from
the sky as an endless motor convoy
of trucks and tanks moves past, pro-
viding lively, interesting targets for
the airgun marksman. The simple
mechanism is powered by a small
motor and the speed of the figures
can be regulated by the size of the
pulleys. Old lumber is suitable for
the framework or enclosure, The
backdrop, clouds and revolving disk
can be of heavy cardboard or wall-
board. To conserve on metal, hard-

wood dowels will do for axles and

the bearings may even be of havd-
wood. The trucks, tanks and para-

chutists, detailed in Figs, 1, 2 and 3,

should be made of sheet metal or

hard-pressed board so that the BB

shot will register a hit by an audible

“ping,” in contrast to the dull = SCREW c o .
“spat"” it makes when strik- / -‘—‘1'14_'__4;:;‘. = |-
ing the wallboard backdrops / Ty Jl' '“:GH_TjHEFLl —-'I Syl g
or disk, o/ \\: =3 P oy =
As shown in Figs. 4 and 5, juse SN} 5L DERED |
a wooden spider supports the / ' [\] WIRES —|| ' |
BACK i ol
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large center disk. To it the parachutists
are pivoted, one near the end of each arm.
Tanks and trucks are tacked to hinged
wooden blocks—preferably of balsa—and
these must be arranged carefully so that
the impact of the shot will knock them
over. The blocks may have to be consid-
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EMD VIEW
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WOOD DISKS —

S5
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BLOCK

BEARIMNGS |

PRESSED
BOARD

erably smaller than shown in Fig. 6. The
cloth or leather hinges are glued or riveted
to a heavy cloth belt, which is carried on
two wooden rollers flanged at their ends.
Coming up over the roller, the tanks and
trucks are righted by means of a curved
wooden guide or “brush.”

A lathe is not necessary to make the pul-
leys, although a turned job is best. You
can cut them with a eompass saw and form
a groove for a cord belt with a rasp. Use
as small a pulley as possible on the motor
and if the convoy still travels too fast ar-

124

e [
; ___—-f,-gﬂ' PEQUD
SHIELD
M= e
1& P PARACHUTIST
%l I -
| TANK
U]
& 0" ‘m’ﬁnl ]ﬁ
B BLLL'S
OLLER . L
TRUCK
o i SPINMER
x 30 _|E|

TAMKS ARE
RIGHTED
BY WOOD

=3 GUIDE
% com . ol —
> 4 ) "J—f 1— e

- 4
-~ ~—,

S i
f s ﬁr‘"’,{'”{j/
d_-—r’-’"ff FLYWOOD OR 2

~ HEAVY CLOTH HARD-PRESSED
BOARD

=

range a jackshaft whereby the speed can
be reduced as necessary. The paint job
should be realistic; sky blue for the back-
drop, revolving disk and the shield that
hides half of the latter so that the chutists
going up are hidden. The parachute should
be white, the chutist gray or drab and the
foliage green. The bull's-eve target, which
rings a bell as detailed in Fig. 7, should be
red and white, while the four spinner disks,
made as shown in Fig. 8, can be red, white,
blue and wellow. A suitable back wall
should be provided whether the gallery is
used in the basement or outdoors,

[ Before painting new concrete floors, the
alkali in the conerete must be neutralized
by applving a solution consisting of zine
sulphate, 4 lbs., "and water, 1 gal. Wash
with hot water after 4 hrs.; paint when dry.
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Two Bric-a-Brac Cabinets for Wall or Corner
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These decorative wall cabinets provide
ample protection for bric-a-brac displayed
within them. The sides, backs, tops and
bottoms of the cabinets are made from
Vi-in. plywood, and the shelves and front
trim may be maple, walnut, mahogany or
other cabinet woods suitable for a stained-
and-varnished finish. Notice that the backs
are beaded to help carry out the colonial
effect of the scrolled front trim. The cabi-
net interiors are painted flat white. After
drying, this is followed with a thin wash
of Van Dyke brown oil color reduced in
turpentine, Before this is dry, it is wiped
with a soft cloth, leaving brown in depyes-
sions and on part of the surface areas to
produce an antigque bone-white effect that
sets off curios to excellent advantage.

1Y PLYWOOD

C =l TRIM OVERHANGS
— b ALL AROUND
Al
——
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Disks Cut From Plywnod Accurately With a Coping Saw

COFNG Saw
HALL PIVvaT

P00
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To cut a disk accurately from plywood
with a coping saw, seribe the circle with
a compass, start the saw blade into the
wood, and then pivot the work vertically
to the workbench so that the saw hlade
rests horizontally on the bench top. A nail
is driven into the bench against the back
of the blade and the work is rotated against
the blade while the saw is operated.

Q[A new clothesline should be boiled for
about 15 hr. before using it. This helps

prevent stretching and tangling,
125



Life of Porch Curtains Increased
By Guide Strips Behind Them

R LT ﬂ“f"g"

To prevent porch curtains of the drop-
roll type from being torn by the wind, one
home owner assembled removable guides
to hold them in place. These consist of in-
clined strips that are held by wooden sock-
ets made as shown in the circular detail.
Before screwing the sockets to the porch
floor and eeiling, care should be taken in
measyring so that the strips slant toward
the top enough to allow room for the cur-
tain roll as it inereases in size when pulled
up.—L. B. Robbins, Harwich, Mass.

Auto-Spring Leaf Serves as Tool
To Loosen Old Flooring

A handy tool for removing old flooring
can be made from a section of auto-spring
leaf by bending and tapering one end of
it as shown, In use, the tool is driven un-

ALUTO-SPRING LEAF

FLOCRING

der the flooring with the handle in a verti-
cal position, after which it is pushed down
to loosen and raise the boards.

Simple Latch for Partition Door

Needing a num-
ber of latches for
the swinging
doors in poultry-
house partitions,
one poultryman
made them from
short lengths of
heavy wire. These
were bent to the
shape indicated
and stapled to the
ingide face of the
door frame. A nail driven part way into
the door stile serves as a stop to keep the
latch in a horizontal position.

STAPLES

"Wrench” Loosens Screw Caps

Bent to the
caP shape shown, a

==t length of wire is
% CORK DISK
"‘--_

handy for opening
WIRE

and closing screw
caps on cans that
are used frequent-
ly. The wire is at-
tached to the eap
by bending it to a
U-shape, after
which two holes are punched or drilled in
the cap to receive the ends of the wire.
When in place, the ends are bent outward
in opposite directions to provide convenient
handles for turning the eap.

Linoleum "‘Flagstones” on Roof
Protect the Covering

If you have a flat roof that is walked on
occasionally, 2-ft. squares of old linoleum
applied to the roof about 6 in. apart will
protect the covering. The linoleum can be
applied with asphalt asbestos roofing ce-
ment, and the top surface of the sgquares
can be painted to preserve the finish. You
will find that linoleum squares are better
for this purpose than boards, as water will
run off in any direction without collecting
in pockets and eventually causing the cov-
ering to decay,

—Benjamin Goldberg, Brooklyn, . Y.
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PLUNGER RELEASES
DRAWER CATEH FROM
SPRING B

o CLOCK SPRING
! PUSHES TRAY
b et P EORWARD
! g

e
e

HOW RELEASE
MECHANISM  WORKS

Vieale-Chest CIGARETTE (D

IRESS a button and out slides a little

tray containing a cigarette—that's

all there is to getting a cigarette from

this dispenser, The completed dispenser

is shown in Fig. 1, while the various

parts in their correct relation of assem-
bly are shown in Fig. 3.

To begin construction, first make the
bin section from a solid block. Tapering
the sides of the chest is done as in Fig. 6
when all the parts have been glued to-
gether, After the bin block is cut as in-
dicated, glue in a triangular piece. Un-
der this set in a thin piece at an angle to
provide a channel down which the cig-
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arettes move. Next is the sliding tray and
base, the tray being moved forward by a
spring when the release mechanism is
operated by pressing the button in the
dispenser lid. As the spring and release
mechanisms are installed before assem-
bling the various parts, it is well to study
Fig. 2, which shows the working arrange-
ment of the mechanism.

Both the tray and the base are made of
14-in. stock, but the tray must be sanded
down about 142 in. in thickness so that it
can slide freely between the bin and base.
Groove the tray near the front to hold a
cigarette and near the back to take a wire,
such as that from a coat hanger. The wire
is held loosely in the groove by two brads,
which are driven from the back end of the
tray through the groove and above the
wire. The latter projects at both ends to
fit in rabbets made in the base ends. This
arrangement serves as a tray guide and
also provides a bearing so the tray will
slide easily. Stop pins near the front ends
of the rabbet prevent the tray from sliding
out too far.

Now attach a piece of clock spring to one
side of the base as indicated so that it
presses firmly against the tray when the
latter is in the closed position. Also, screw
a piece of spring metal, such as a piece of
baling strap, to the back of the base as in-
dicated to engage a catch, which is filed
from a nail and attached to the rear part of
the tray. Glue the base to the sub base, put
the tray in place and then glue this assem-
bly to the bin section.
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Before shaping the lid, drill down ver-
tically and at an angle through the rear
gide of the bin section for a plunger, which
must rest on the release spring for the tray
catch. The plunger projects slightly above
the bin section where it engages a release
pin. This is assembled by using an escutch-
eon pin driven into a wooden disk, which
rests on a flat spring as in Fig, 4, the assem-
bly being set into a recess in the underside
of the lid at the rear side. Now, complete
the lid and hinge it to the bin section. Fin-
ish the chest to suit and apply the decora-
tive trim as in Fig. 5. Thin brass or copper
is the best trim, but if this is unavailable,
paper or veneer will do. After polishing the
trim and nailing it in place, give it a coat of
transparent lacquer. This will prevent the
metal from rusting or tarnishing. Attach-
ing the handles completes the job. These
are shaped from wire and are fastened in
place with tiny secrew eyes.
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Child’s Home “Mov1e” Stage From a Shoe Box

Children can make their
own movies with this
stage, which consists of a
shoe box containing a
lamp and a tissue-paper
screen. Pictures are
sketched on the paper or
traced on it from cata-
logues and magazines,
and are colored lightly to
suit. Then the paper is
wound on a large spool
and slipped over a dowel
running through the box
from top to bottom near
one end. To show the
movies, the paper is un-
wound slowly onto an-

TssuEmPER = ] |
SCREEM

other spool and dowel lo-
cated near the opposite end of the box., The
lamp is located at the rear, and light from
it is diffused through the screen, making
the pictures stand out in color as they pass

NP
an opening cut in the lid of the box. Cur-
tains on each side of the opening help to
produce the stage effect.

—Myvrtle Ekelund, Chicago.

Bicycle Loading Platform Speeds Up Delivery Boy’s Work

Owners of grocery stores and other es-
tablishments using bicycles to make deliv-
eries will find this simple loading platform
handy. It provides a place to store the
orders as they are filled, and it supports
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the bike while loading the basket. Con-
struction is simple, as the platform is made
of 1-in. lumber and is supported by six
short legs of 2 by 4-in. stock. An X-brace
on the underside, also of 2 by 4-in. stock,
provides rigidity, If desired, the legs can
be fitted with casters so that the platform
can be moved about easily.

How to Carry Shopping Bag

As curtailment
of deliveries for
the duration has
made it necessary
for many of us to
carry our pur-=
chases from stores,
a durable cloth
shopping bag is -
needed. When this is made or purchased,
have one of the handles longer than the
other. In this way, the long handle can be
pulled through the short one to close the
top of the bag and prevent loss of the con-
tents. Also, the hand can be slipped
through the looped handle so that most of
the weight is on the wrist thus making the
bag easier to carry.
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Negative Viewer Is Made Quickly
From an Old Film Hanger

RN
L
- 4

Mounted on the edge of a shelf over the
darkroom sink, this negative viewer can
be used without dripping water and solu-
tions on the floor. It consists of an old film
hanger and a piece of opal or ground glass
hung in front of a light bulb. All wiring,
sockets and switches mounted near the
sink should be insulated carefully.

Lampcord Wound on Reflector
Is Always at Hand

You will always have a convenient place
to wrap the cord of a photoflood light if
you attach four small metal clips to the
edge of the reflector. The strips are about
15 by 3 in. Only one screw is needed in
each strip, as one edge bears against the
reflector rim and prevents twisting.

B3 HMETAL
CLIPS
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Photographer’s Edge Printer

Plain or decorative borders on photos
are produced easily with the edge printer
shown on the opposite page. To make
them, the photographer simply inserts the
prints, pulls the handle of the platen down
a fraction of an inch and closes a switch
for the necessary exposure. Normally,
black borders are satisfactory, but hy
making a portion of the printer top remov-
able—piece A in Fig. 1—and providing va-
rious inserts, you can produce different
effects. Deckle-edge borders are produced
by a sheet-metal mask having a wavy edge
extending slightly over the front portion
of the slit. Dots to locate ring holes on
prints that may be filed in loose-leaf bind-
ers, can be printed with an opagque mask
that covers all of the light opening except
where the holes are located. If one of the
inserts is fitted with a piece of glass ex-
tending over the opening, you can use strip
negatives to print your name and address,
file numbers, or other matter on the edges
of the prints. A small piece of cellulose
tape will hold such a negative in place on
the printer top.

The printer contains a 60-watt tubular
lamp, the light passing through a slit in the
top. Inside length of the box should not
be less than 18l in. to provide enough
space for the lamp and sockets, and the dis-
tance from the top surface of the lamp to
the upper surface of the slit should be
about 2 in. No danger exists from enclos-
ing the lamp in such a small space as the
lamp will be on intermittently only for a
moment at a time, Paint the top surface a
dull black—other parts may be any color.
A wood stop is provided on the platen as
detailed in Fig. 3. If desired, the stop can
be made adjustable for various widths of
borders. When no pressure is being exert-
ed on the handle, the platen should rest so
that its front edge is about 1% in. above the
top surface of the box to permit insertion
of the print. To keep the platen raised, a
strip of springy sheet metal is mounted
under the edge. Velvet or other soft cloth
on the underside of the platen provides
even pressure and assures a light seal. A
red pilot window that indicates when the
lamp is on, and a small switch are mounted
on the front of the box as shown in Fig. 2.
A diagram of electrical connections is giv-
en in Fig. 4.

—Walter E. Burton, Akron, Ohio.
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Metal Extension on Pack Adapter

et G I METAL
RS -I‘r EXTENSION

Before attaching the extension shown to
my film-pack adapter, the tabs of the pack
contacted the rounded edge of the spring
back of the camera when they were torn
off, causing them to tear with ragged edges.
To avoid this, I riveted a small piece of
sheet metal on the adapter to extend 1% in.
bevond the edge of the spring back., Now
the tabs can be torn ofl straight and with-
out the risk of the paper “bunching up”
and causing light leaks.

—E. W. Odom, Dallas, Texas.

Scratched Color Film Salvaged
With Soapy Solution

A color transparency, made virtually
useless by a large finger mark or a maze of
tiny scratches, often can be restored to us-
able condition by the application of a mild
soap-and-water solution or a lens cleaner
of the soapy type. Flow cleaner on gently
with a sable brush. Instantly the gelatin
will curdle and become pebbly in texture.

Do not touch it again, but place the film in
gently running water until the soap has
been washed out. Hang the transparency
up to dry and, as the gelatin returns to its
normal condition, the blemishes will have
vanished. Deep scratches will remain, as
will those on the celluloid side. The treat-
ment can be applied only once, as the soap
removes the protective lacquer coating.
To prevent further injury, mount the film
between cover glasses at once,

Sliding Camera Mount for Stereos
Made From Combination Square

An inexpensive combination square, al-
tered as shown, provides a means of mov-
ing the camera horizontally for taking
stereoscopie photographs. The steel rule is
shortened to 5z in. and the piece holding

the clamp is drilled and tapped for the
tripod serew. The camera is held on the
end of the rule by an angle bracket and a
short tripod serew. A 1j-in. steel reinfore-
ing strip riveted along the top edge of the
rule reduces the chance of vibration. This
arrangement makes it easy to move the
camera the exact distance reguired while
keeping it perfectly horizontal.

—T. R. Wiley, Pigua, Onio.
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Retlculated Negatlves Make Unusual Plctures

Reticulation—the swelling and cracking
of the emulsion on a photographic film
caused by dipping it in a solution or water
that iz too warm—is carefully avoided by
photographers, but it can be controlled
and used to make novel pictures. Only
negatives that are not wanted for any other
purpose can be used, as once they are re-
ticulated they cannot be used again for
making a straight print. Dip the film al-
ternately in hot water, 140 to 200 degrees,
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F., and in cold water, observing the effect.
The longer the dipping is continued, the
more pronounced will be the effect. Care
must be used not to continue the spaking
ton long in the hot water or the emulsion
will loosen from the film base and slide off.
Use a clothespin on one corner of the film
to hold it during the dipping process. The
two prints reproduced above were made
from the same negative before and after
reticulation—Fred G. Korth, Chicago.

Small Tripod Held on Chest Stead:es Miniature Camera

A lightweight miniature camera can be
held with minimum movement by mount-
ing it on a table-top tripod and placing the
legs of the tripod against the chest, as
shown. The three-point support gives the
camera almost unbelievable steadiness,
permitting long exposures when necessary.

—P. M. Bruner, Sausalito, Calif.

TELL YOUR FRIENDS

through the medium of Popular Mechanics just
how you solved that little tricky problem encoun-
tered in your home, work or hobby. Money and
labor-saving ideas, shorteuts to do things quickly
and mere efficiently, wrinkles that others will ap-
preciate knowing—that is the kind of infarmation
we try to pass along on these poges. Just send us
a clear sketch or photo with a brief description
giving the essentials. For those ideas that are
suitable we will send you a check. Those we can-
not use will be returned. Address Homecraft Editar.
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Hinged Jar Tray on Artist’s Table
Swings Out for Access to Jars

One artist keeps his jars of water colors
and similar equipment in a tray hinged to
the side of his table. In this way, the tray
can be swung out within easy reach so that

he can work directly from the jars without
picking them up and setting them on the
table or drawing board.

Rods Held in Auger-Brace Chuck
While Pointing Ends With File

Having several
short brass rods to
point with a file,
and not wishing to
mar them in the
jaws of a vise, I
fastened an auger
brace in the vise
so that the chuck
extended horizon-
tally. With the
brace in this posi-
tion, a rod could be held firmly in the chuck
to point the end with a file. The same ar-
rangement can be used in holding screws,
bolts, ete., thus permitting them to be
gripped and removed quickly.

—G. E. Hendrickson, Argyle, Wis.
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HAKING TOUR OWNH [QUIPMINY

BETTEIR FHOTOS = TRICKS » GADGETS

SAVE MONEY BY MAKING YOUR OWN PHOTO EQUIPMENT

Here, in one handy volume, is o reprint of the best of the phote articles published in Popular Maechanics.
This Guide tells how you can make comern and darkroem equipment and numerous time-saving gadg-
ots. Included alse ore articles by successful photegraphers on color phetos, speed shots, use of shadows,
lighting, composition, woter ond snow scenes, retouching, trick and table photegraphy. Price. $1.25.

Forty Power Tools You Can Maoke—Shows how to make forty
different machines, such as lathes, drill press, jig, band and
circular saws, sanders from pipe fittings, auto parts, ete. 31,25,
Your Car—Add thousands of miles of life to your cor and op-
erate it economically. 192 poges of money and labor-saving
ideas, short cuts. For metorists, service men. $1.25,

1001 Ways te Use Concrete—Do work for yourself, others.
Save, make money. 31.98.

Garden Book—Buwild your own trellises, fences, lown furniture,
eutdoor firoplaces, attractive ornoments, ete. $1.00.
Welding, Brazing and Saldering—How to construct sgquipmant
and use it efficiently. $1.25.

The Boy Mechanic—For any boy. Tells how to build midget
auto, boats, models, gomes, craftwork, $2.00.

Build @ Boat for Pleasure or Profit—17 law-cost boats—pawer,
sail, rew. Mo experience needed. $1.25.

Shop MNotes—The mechanic's guide. Lathe operation, drafting,
shop proctice, using tools, welding, outos, electricity, eote.,
time and money-saving sharteuts. Set of 4 books (Shop Motes
for ‘43, ‘42, ‘47, ‘40) $1.95. Single volumes 50c.

What ta Make—Shows how to make hundreds of things in spare time for fun or profit. Furniture, eraft-
work novelties, ete. Set of four books, Volumes 1, 2, 3 ond 4 (812 interesting pages) de luxe cloth
$5 per set. Single volumes $1.25. Paper edition, per set $1.95. Single volumes 50c.

Order from this list. Ask for FREE book calalog. Money refunded if you're not satisfied
Popular Mechanics Press, Dept. 447, 200 East Ontario Street, Chicago, Illinois

Other Helpful Books
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FLEXIéﬁ -SHAFT GRINDER
CO”WMC[

fis

SM&LL shops that do not have and can-

not purchase a regular lathe toolpost
grinder will find that this flexible-shaft
grinder, which is comparatively easy to
make, is useful for most small jobs as
shown in Fig. 1. Mounted on the compound
rest of a lathe, the unit can be adjusted
on its pivot to work at any angle. Provided
with a long spindle and small grinding
wheel, it will get at places that are deep
and difficult to reach. It operates at ap-
proximately 15,000 r.p.m., which is satis-
factory for most work.

A standard flexible shaft is used so that
you have to make only the base, spindle,
spindle housing, pulley, belt and mounting
clamp. A closeup view of the unit is shown

FEBRUARY, 1943

seal on lathe

in Fig. 2. The base can be cast or it can
be built from a solid piece of cold-rolled
steel. In the latter case the ends can be
left square instead of being rounded. Fig. 4
gives the dimensions of the unit. In mak-
ing yours, some of the dimensions may
have to be altered, depending on the size
of the flexible shaft available and on the
bearings that you may have at hand. The
holes are bored in the lathe. The large hole
for the spindle can be machined accurately
with a boring bar held between centers
while the base is mounted on the lathe
toolpost slide as shown in Fig. 3. It is in
this position that the grinder will be
mounted in actual use, and boring the hole
as just explained assures that the center
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FELT WASHER
PULLEY

line of the spindle will be at the exact cen-
ter height of the lathe,

To mount the base on the toolpost slide,
it will be necessary to drill a hole vertically
through the base to take the pivot bolt,
which screws into a flanged bushing. This,
in turn, fits a counterbored square plate
that slides in the toolpost slot. Details of
the pivol clamp are given in Fig. 4 and the
three parts comprising it are shown in the
photo above Fig. 7. The spindle housing is
made up of cold-rolled steel cut to length
and having a center hole
drilled lengthwise as in-
dicated in Fig. 5. The re-
cess at each end is bored
to receive the ball bear-
ings, which are used as
plug gauges to obtain a
firm push fit on the spin-
dle. The spindle, includ-
ing the small pulley on it,
is turned from a solid rod
of tough, hard steel. Here
again the bearings are
used, this time as ring
gauges, to bring the shaft
to a light drive fit in the
bearings. The end caps
are made from thin steel
disks, which may be
threaded to screw into the

spindle housing or they can be
brought to a firm push fit. The end
cap facing the grinding wheel is
recessed to receive a felt washer,
which aids in keeping dust out of
the grinder. The finished spindle
and its housing are shown in Fig. 7.
The pulley that is fitted to the end
of the flexible shaft is shown in
Fig. 6. It iz made up from a disk of steel,
roughed to shape in the lathe while held
in the chuck and drilled to receive the spin-
dle of the flexible-shaft hand piece. Then
it is mounted on a mandrel, between cen-
ters, and [inish-turned o perfect size. Aft-
er the parts are assembled, a small endless
belt is made and the grinder is ready to use.'
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Adjustable Stop Unit Fits on Shaper or Jointer

RECESSED FOR SHAFPER SPINOLE
e

INSIDE CURTAIN-ROLLER PIVOT, ~
WITH NUT INSIDE :

This detachable unit for
use on a shaper or jointer
greatly simplifies such
jobs as stop-chamfering
and grooving, recessing,
ete., which require stops
at both ends of the piece
being worked, Usually
such stops are improvised
and, if the work is long,
they must be carried by
“outriggers” attached to
the fence or table. The
advantage of this unit is that it is adjust-
able for various lengths of work, and can
be attached to either shaper or jointer in
a few moments. It consists of two hard-
wood bars, provided with stops. The bars
slide in grooves cut in a 2- hy 4-in. hlock
and can be locked in position with wing
screws passing through a piece of ply-
wood, which fits over the grooves and is
screwed to the block, When the unit is
used on a shaper as shown in the upper
photo, the cutter and fence are adjusted
first and then the unit is attached to the
top of the fence by means of wing screws
passing through slots in the block. To use
the adjustable stop on a jointer, it is

¢ R L
(OR LONGER) HARDWOOD

PLYWOOD
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clamped in position as shown in the lower
photo.—E. M. Love, Monterey Park, Calif.

Amusing Valentine Favor and Place Card Made From Marshmallows

FEERUARY, 1043

This amusing little favor gives your guests the “stop” sign and
shows them where to sit. To make it, the bottoms of two marsh-
mallows are moistened slightly and placed at the back edge of
a place card. Bits of toothpick hold the marshmallow body in
position. Pipe-cleaner arms are tipped with heart-shaped hands,
which may be purchased already gummed or cut from red
paper. A large red heart serves as a head, and one gummed
reinforcement ring cut to the desired shape provides the nose,
mouth and eyes.—Benj. Nielsen, Aurora, Nebr,
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Partitions of Glass Storage Bin
Calibrated as Aid in Selection

ot
| |

Merchants who stock numerous sizes of
glass panes in partitioned bins will find
that a desired size of pane can be selected
instantly if the edges of the partitions are
marked off in inches, In this way, a glance
at the partition and the upper edge of the
pane will show its approximate width or
height. A good way of calibrating the par-
titions is to tack yardsticks to them.

Wheels of Push Truck Crowned
To Avoid Marring Floor

In factories and
department stores
where push trucks
are used, marring
of the floors by the
truck wheels
when making
sharp turns can
be avoided by
crowning the out-
er surfaces of the wheel rims. This can be
done by rounding the edges of the wheel
rims with a file or grinding wheel.

"—'(;:lL.-'- DED

Twist Drill Slotted at the Point
Makes Holes in Marble

A stone cutter
who frequently
had to drill round,
true holes in mar-
ble found that a
slot ground across
the point of a
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high-speed twist drill enabled him to do
the work quickly and accurately in a drill
press. Although the drill will cut well dry,
a few drops of kerosene will speed up the
work and reduee wear on the drill bit,

How to Save Wear on Saw Blade
When Ripping Concrete Forms

Next time you
rip boards that
were used for con-
crete forms, vou
can save a lot of
wear on the saw
by szetting the
blade so that it s
lacks about 142 in. Df cuttmg thrnugh the
work. In this way, the teeth of the saw
blade do not come in contact with the ce-
ment, which eliminates frequent sharpen-
ing. The thin sliver left on the edge of the
boards can be scraped or planed off.

Cut-Down Keg Handy Carrier
For Nails on Job

For carrying a
supply of nails
about on a job, one
carpenter cut
down an empty
keg as shown in
the drawing, All
the staves were
sawed off at the
center of the keg
except two, which
were left full length opposite each other,
A hand grip, shaped from wood, was nailed
to the upper ends of the long staves.

Clip Holds Alarm Clock on Shelf

To keep an
alarm clock from
being worked off a
shelf by vibration
of machinery in
his shop, one
workman bent
flanges on a scrap
piece of sheet
metal to fit over .
the base of the clock and tacked it to the
shelf. The clip keeps the clock securely in
place, yet allows it to be removed easily.
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Simple Storage-Battery Repair You Can Make

In many cases of failure of one
cell in a storage bhattery, the
trouble is nothing more than a
short circuit caused by broken
insulation between the plates, or
by inactive material from the
plates being deposited in the
bottom of the cell case to a height
sufficient to reach the hottoms
of the plates and “short” them,
In such instances, anvone ean
make a repair that will prolong
the life of the battery many
months, Naturally, the repaired
battery will not be equal to one
that has been rebuilt, but the re-
pair costs nothing to make and
will help in material conserva-
tion. First, determine which cell
is faulty by using a voltmeter, or
by connecting a 2-volt flashlight
bulb across the posts to each cell
in turn. The one that lights the
bulb the least brilliantly is the
one at fault. Then cut the connecting
straps with a hack saw, Fig. 1, and groove
the upper edges of the saw cuts with a file
as in Fig. 2. Now, remove the sealing com-
pound around the edge of the cell, saving
the compound for later use. Lift the cell
and prop it in a position for the acid to
drain into the case. Avoid getting the acid
on your hands or elothing. If you do, wash
it off immediately with water, or neutralize
it with a saturated solution of water and
baking soda. Then examine the insulating
separators between the plates for damage,
especially near the lower ends. If a faulty
separator is found, remove the damaged
part and replace it with a strip cut from
one of the extra separators used to wedge
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the cell tightly in its case, Fig. 3. A piece
of wood from a berry box will do if the
battery has no extra separators. If no dam-
aged separator is found, remove all the in-
active material from the bottom of the case
—do this whether or not the separators are
at fault—and replace the cell. Solder the
connecting straps together as in Fig. 4, and
replace the sealing compound, ¥You can do
this by putting each piece on a soldering
iron just hot enough to melt it so that it
will low into place. It is a good idea to run
the iron around the entire battery case to
close any cracks that might have been
opened by vibration. Now, either have the
battery charged, or put it in the car and
bring it to full charge with the generator.
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Sales Cards Supported by Roller
Easily Lowered for Removal
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To keep sales eards of safety-razor blades
and other small articles conveniently at
hand above the counter and out of the way,
one merchant fastened two lengths of stout
twine to a shade roller mounted on the
wall near the ceiling. The twine passed
through screw hooks in the ceiling and
supported a wood strip horizontally on
which the cards were attached with
thumbtacks. In use, the cards are pulled
down for easy selection of the desired arti-
cles, then raised out of the way.

Hollow Lathe Spindles Cleaned
With Piece of Oiled Felt

When turning precision work in your

lathe, it is possible that a chip or rust spot

in one of the hollow spindles might throw
a center out of alienment and damage a

sawcur  OILED FELT

costly piece of work. To guard against this,
assemble a two-sided brush to clean the
spindles before inserting tapered centers.
It is made by turning a hardwood handle
to the shape indicated after which a piece
of oiled felt is slipped into a slot cut in the
tapered end. When cleaning the headstock
gpindle, it is only necessary to hold the
brush in place while the lathe is running.
However, when using it in the tailstoclk
spindle, it is turned by hand.

Red Signal Summons Foreman

On Construction Job

Instead of calling to the foreman when
he is needed in the office for consultation,
one engineer on a large construction job
uses a red signal for the purpose. This

consists of a wooden board or red flag at-
tached to the end of a long shaft which is
pivoted near the office door. Stops just
above the pivot point serve to keep the
signal in a vertical position when raised.

Two Extra Drill-Press Spindles
Stored in Hollow Column
If your drill

] SHAPER=

ROUTER

CUTTER
press has a hollow  spiupie SPINDLE
standard or col- . .~

umn, you can store
in it the inter-
changeable spin- wlqu :

dles used for hold- iwm
ing router bits, |||l H il
mortising chisels,

shaper cutters, etc. Simply drill a wooden
plug to take the spindles and force it tight-
ly into the top end of the standard.
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JIGS
CIRCULA

HARPENING circular saws accurately
becomes a simple matter if you have
access to a lathe and scroll saw on which
the job is done with the aid of easily made
wooden jigs. Pictures on this page show
the steps in sharpening a hollow-ground
blade, Before sharpening, the blade must
be jointed and cleaned. Jointing of the
cutting teeth is done while the saw is being
run, the table having been raised so that
an abrasive stone on the table can be
brought directly over the rotating blade as
shown in Fig. 2, to remove the least possi-
ble amount of metal from the edge in order
to bring the saw to a perfect circle. Joint-
ing of the raker teeth is done by filing them
as shown in Fig. 3, using a block of hard-
wood to guide the file horizontally. Nat-
urally the saw is at rest while this is being
done. The table should be adjusted so that
the raker teeth will be filed i in. shorter

"SAW
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@ HOLLOW-GROUND BLADE IS EASILY
SHARPENED BY FILING OM SCROLL SAW

blade, the table having a center part that
slides as indicated in Fig. 5. The table
shown was dimensioned for a 14 by 14-in.
scroll-saw table. For saws of other makes
you may have to alter the size and the
location of the slide. One or two C-clamps
are used to hold the table in place securely.

than the cutting teeth.
Cleaning can be done
with an old toothbrush,
dipped in alcohol or
lacquer thinner. All
traces of resinous pitch
must be removed.
Filing the teeth of a
hollow-ground blade is
CI'D]"I.E 011 &8 HL‘I'UH SAW as
shown in Fig. 1, using
an auxiliary wood table
to hold and guide the

o,
woob BLO gn\
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) o
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TAPERED
FiL

SHANK \
GROUND TO ’
FIT SCROLL Saw
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serve as a depth stop for grinding
as shown in Fig. 9. A 1 by 6-in,,
G0-grit wheel iz the right size 1o
use for grinding saw blades. The
angle on the first tooth should be
set for 14 pitch as indicated in Fig.
10, A nail driven into the wood
table serves as a tooth stop, the
saw blade being raised and moved
over toward the left to grind the
faces of the teeth and toward the

The scroll-saw table is tilted at a
15-degree angle to the left, and the
wood table is clamped in place so
that the centerline on the slide
will line up with the edge of a 6-in.
slim, taper file, Fig. 4, which is held
in the saw chuck. In this position,
two teeth in each group can be
filed as shown in Fig. 6. Then,
with the saw table tilted to the
right, also 15 degrees, the jig is re-
clamped to bring the centerline of
the slide again in line with the
edge of the file. In thiz position,
the remaining teeth of each group
are filed. The file, tooth spacer
and serew controlling infeed are
not changed. Rakers are ground
across squarely, the job being
done freehand on a bench grinder,
watching carefully to remove just
the highlight caused by jointing.
A lathe provides the means of
sharpening rip and combination
saws, the general method being
shown in Figs. 7, 8 and 9. A wood
table to hold the saw in a horizon-
tal position, level with the center
of the grinding wheel, is bolted to
the slide rest of the lathe. The ta-
ble has a pin or stud that fits snug-
Iy in the arbor hole of the blade,
to keep the blade in the same posi-
tion as the work progresses. You
can use a C-elamp on the slide to

142

MAIL SERVES AS
GUINE TD BRING EACH
TOOTH INTO GRINBING
POSITION

right when grinding the backs of
the teeth. See Figs. 10 and 12,
Backs of rip-saw teeth are ground
squarely across or with a 5-degree
bevel as shown in Fig. 11. The
clearance angle for the backs of
rip-saw teeth is ascertained by
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holding a straightedge against the side of
the wheel and adjusting the position of the
blade so that the side of the wheel is on a
straight line from the tip of one tooth to
the tip of the fifth following tooth. Adjust-
ments for this purpose are made with the
slide rest as shown in Fig. 13. Combination
saws are ground similar to rip saws except
that the teeth are slightly smaller and the
teeth backs are always beveled about 10
degrees. Some saws also have a 10-degree
bevel on the tooth face. For the angle
grinding, the set-up is the same as before
except that a block must be slipped under
the wood table in order to obtain the re-
quired bevel.

Name and Number on Paint Can
Protected for Reference

As most paint
has the name and
number printed on
the outside sur-
face of the can, it
is a good idea to
protect this letter-
ing so that it can
be used for reference if necessary to re-
order. A good way to protect the lettering
is to cover it with cellulose tape before
opening the can. Then if the outside of the
can becomes smeared, the tape can be
stripped off to reveal the information.

Neat Type-Case Label Holders
Cut From Curtain Rod

Instead of gluing identification labels to
his type cases, one printer made neat hold-
ers for them by screwing short lengths of
telescoping curtain rod to the fronts of the
cases. This enables him to print the labels
on cardboard strips and slip them into the
holders so that they can be changed from
one case to another quickly without mak-
ing new ones.

FEERUARY, 1943

*Invisible” Guard on Barn Door

|I
POSITION OF ]
GUARD WHEN BOTH—fT—;

DOORS ARE CLOSED L

Where it is advisable to leave the top
half of a barn door open, chickens can be
kept from flying over the lower half by use
of a wire guard. This consists of a length
of wire bent as shown and fastened to the
inside of the door with two staples. In use,
the guard is merely lifted to vertical posi-
tion so that the loops drop down on their
staple supports to hold it erect, with the
center portion about 4 in. above the top of
the door. Chickens attempting to enter the
barn will aim their flight toward the top
edge of the door where they will hit the
guard and fall back.

TacksStitched inHem of Red Flag
For Attaching to Long Poles

Attaching a red
flag to the end of a
long telephone
pole when hauling
it is done quickly
by one line-crew
foreman who uses
a couple of large
thumbtacks for
the purpose. To
prevent loss of the
tacks, they are stitched permanently in the
hem along the top of the flag as shown.

" rep ?Lna"‘;‘j /

[ Many accidents caused by children fall-
ing on polished floors can be avoided by
coating the shoe soles with rubber cement.
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Auto-Spring Leaf Provides Cradle
To Hold Qil Drums on Bench

AllTO SPRING

The problem of holding oil drums and
similar containers on his workbench for
welding, cutting and soldering was solved
by one mechanic who used the short leaf
of an auto spring to make a simple cradle.
The leaf is adapted by welding a pivot bolt
in the center of it, after which a hole is
drilled in the bench top to take the bolt.
With this arrangement, the work can be
rotated or turned end for end quickly
without danger of it rolling off the bench.

Altered Exhaust Pipe of Tractor
Prevents Fire in Hayfields

With tractors having low-mounted hori-

zontal exhaust pipes there is often danger

of fire when the machine is driven astride
dry windrowed hay, as in pulling a loader

e Yo Bl

s e )

A ®

or side-delivery rake. To offset this haz-
ard, one farmer removed the regular ex-
haust pipe assembly and substituted a
shorter pipe which he bolted to the mani-
fold at an angle so that the hot exhaust
gases were conducted to the side of the
tractor, outside the line of the drivewheel.

Tap Wrench Used as Substitute
For Drill-Press Vise

In an emergency
you can use a tap
wrench as a drill-
press vise to grip
small pieces of rod
or bar stock. If
necessary, the
wrench can bhe
clamped by using
hook bolts through
the slots of the
drill-press table.

Plow Coulter Attachment Aids
In Covering Trash

— Confronted with
4 the problem of
plowing under
vegetable roots
and short lengths
of eornstalks that
lie loosely on top
of the ground, one
farmer attached a
short wing of flat iron to each coulter bear-
ing as shown. This was bent back at an
angle and adjusted to about 1 in. above the
ground.—W. C. Lammey, Sandwich, IIL

COULTER
BEARIMNG

Y’ %1% FLAT IRON

Swinging Sign Locked on Hooks
By Auto-Valve Springs

Difficulty in
keeping a swing-
ing sign from be-
ing blown off its
supporting hooks
led one workman
to use a couple of
discarded auto-
valve springs to
correct the trou-
ble. These were
slipped over the screw hooks of the sign
and compressed so that the hooks could be

T EWINGING
SIGN
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slipped through the eyes. When released,
the springs snap into the position shown,
keeping a slight tension on the hooks which
prevents them from slipping out.

Tool Shelf on Ways of Lathe

Made to fit be-
tween the ways of
vour lathe, this
shelf provides a
handy place to lay
tools and small
parts where they
are within easy
reach. The shelf is
removed or re-
placed instantly,
and consists of a
plywood top to which two blocks are at-
tached on edge to fit between the lathe
ways. In this way, the shelf can be moved
back and forth as desired.

—Wm. N. Clements, Geneva, N. Y.

Metal Lath Stapled on Foot Board
Provides Nonskid Surface

After working in a number of machine
shops where foot boards are used in front
of machines, I assembled a nonskid one
which is especially useful where consider-
able oil and grease gets on the floor. The
covering consists of a strip of metal lath,
stapled at the ends to hold it in place se-
curely. This provides a surface for the

platform to keep the workman’s feet from
slipping on ocil-soaked boards.
—Charles H. Miller, Oakland, Calif.

FOOT BOARD

STAPLES ==

FEERUARY, 1943

Portable Unit Holds All Supplies
For Lettering Price Tags

Price tags and signs for items in grocery
stores and fruit markets are lettered
quickly with this portable unit, which in-
cludes all of the supplies needed. It is made
by cutting three holes near the bottom of
an ordinary clip board for show-card color
jars after which the board is attached to a
wooden base. A coil spring serves as a
handy place to keep brushes, and an im-
provised wire basket holds the jar caps
when they are removed. Room is also pro-
vided for extra paper as shown. In use, the
cards are held securely by the clip and
rubber band which can be adjusted easily
to permit lettering near the top of the card.

Auxiliary Anvil on Micrometer
To Get Accurate Readmgs

If you experi-
ence difficulty in
getting accurate
readings with a
large micrometer
because of a tend-
ency of the mi-
crometer to in-
cline from the per-
pendicular of the
axis of the work,
this auxiliary an-
vil will help avoid
the trouble, Also,
the anvil facilitates applying the microm-
eter and removing it from the work. Di-
mensions of the anvil are optional and it
can be made to suit the user. Care must be
taken in itz construction if accuracy in
its readings is to be obtained.

MICROMETER ATTACHMENT
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By H. J. Chamberland

\-I.%NY parts of househald
L appliances, kitchen pots
and pans, parts of your car
and even of your shoes are
products of a machine known
as a Press. In its operation
one downward stroke of the
ram brings a punch down on
sheet stock placed on a die,
and the stamping that re-
sults is formed according to
the shape of the punch and
die. This one-stroke opera-
tion applies to press work in
general, but an exception is
the so-called drawing-press
work in the manufacture of ammu-
nition shells, pans and kettles, etc.,
which are shaped by a series of op-
erations to prevent tearing the met-
al. There are many designs of
presses ranging in size from small
bench models to monsters that are
operated hydraulically, The maost
commonly used tyvpe of punch press
is the inclinable type shown in Fig. 1.

Punches and dies: As the basic
purpase is to punch identical pieces
in guantity, a punch-and-die set
must be made up specially for each
stamping job, The work of making
such sets is known as die making.
In use, a punch is fitted to a holder

POPULAR MECHANICS



secured in the clamp box on the ram by means of its post
or shank, The corresponding die is fitted to a shoe, which
is bolted to the bolster of the machine table. Blanking
punch-and-die sets consist of solid plates of die steel,
machined internally as dies and externally as punches.
Piercing punches are fitted to a punch plate, which is
attached to the punch holder, while dies are made in the
form of disks fitted to a die plate, which is fastened
to the die shoe. Alignment between a punch and die is
obtained by means of two or four leader pins. Usually,
these are attached to the die shoe, but occasionally
they are fitted to the punch holder to compensate for
misalignment due to excessive wear in the ram mecha-
nism. It is claimed that this reversed procedure greatly
lezsens the chances of stripping the cutting edges of a
punch and die, Fig. 3 shows four standard sets of punch
holders and die shoes. Type A has two leader pins, both
at the rear. Type B has one leader pin at the front and
another one diagonally across at the back, and is recom-
mended for feeding work from the front. Type C has four

Punch presses vary in size from
small bench models to monsters
such as the one acbove

LEADER PiM — PUMECH

HOLDER PUNCH HOLDER

L BTLHOLE: LAPPED

CAP SCOEW BEARING —
IN HOLDER

TWD PARTE.

HARDEMED STEEL

BUSHIMNG

SHOE DI SHOE

@cumw.mr VIEWS OF
BEARINGS N PUMCH HOLDER,

FOST OR

EADER PIN
o Tt " BHANK
= =, -

(3) sTaMDARD-STYLE DIE SETS
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@\HEIGHT QF FENCE OMN DIE PLATE IS5 THE SAME fey HARDENED AND GROUND PUNCHES ARE LOCATED

THICKEMESS OF ME DISKS L \.5 I MASTER PLATE

leader pins and is well adapted for heavy
work, while type D, having two heavy
leader pins, is especially convenient for cir-
cular or oval-shaped punches and dies. A
perfect sliding fit must exist between the
leader pins and their bearings in the punch
holder. Punch holders having two-part,
hardened-steel bushings as shown in Fig.
2-A, can be lubricated well, and the bush-
ings can be replaced when they are worn.
However, many punch holders do not have
such bushings, as for example the one
shown in detail B. In this case the bearings
are bored in the punch holder and are giv-
en a highly lapped finish to avoid prema-
ture wear and to hold a film of oil
Making a piercing punch-and-die set: A
master layout plate such as the one shown
in Fig. 6, is made by a skilled die maker.
After squaring and surfacing the master
plate, he proceeds to lay out the exact lo-
cations of the holes from a center point at
the intersection of lines A. All five holes
HOLES C,D,E, F, and G are bored next in a mill-
DRILLED  jne machine or jig borer. Then holes H are

TO FLOW
MATRIX

MASTER PLATE -

LOCATING PUNCH

A
LOCATED ' @ PLATE FROM MASTER
PLATE '

HOLES MACHIMED
M PUNCH PLATE

PR

(g) SCRAPING OFF EXCESS MATRIX FROM HOLDER i I (i) HARDENED AND INTERANALLY-GROUND DIE DISKS
L FLATE AFTER SECURIMG PUMCHES L. L ARE PLACED. ON PUNCHES
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s ALIGH|MG PUNCH-HOLDER ASSEMBLY WITH
':._'. MASTER PLATE SET-UP

located, drilled and reamed, these
being required for future align-
ment purposes,

After this has been done, the
average machinist who has a
bench lathe, drill press and a met-
al-cutting band saw, can proceed
in making the set by following carefully the steps
of a simplified modern method: First, centralize
the master plate with the punch plate as shown in
Fig. 7, the latter having been squared and sur-
faced. Mark both the master and the punch plate
as indicated so that they will not be reversed or
turned end for end later. Clamp both plates to-
gether and drill all seven holes through the punch
plate with correctly ground drills the same size
as the holes, which, for example, are all 2% in. in
size. Then insert pieces of 3-in. drill rod as align-
ment pins in holes H, after which you remove the
clamps. The next step is to drill the five punch
holes three to four times larger than the shanks
of the punches, as shown in Fig. 8,

Assuming that hardened and ground punches
and die disks have been made up previously, the
punches are secured temporarily to the punch

Bond-sowed punch and die ot
top mounted on punch helder
and die shoe in center

.

Apprq:imnfu l;upuciﬂ,r of erankshaft ol bat-
tem of stroke of well-designed punch press

Crankshaft diomater

in inches Tens
1 &
1 T3
14a 9
1% 10
178 12
2 14
2'a 16
2'a 18

Approximate pressure to punch o 17 dia.
hale in seft steal, high-corbon steel and brass

Thickness of Prossure in pounds
Stock Saft nmﬂigh corban  Bross
ke’ 5890 8B35 4123
MW" 10748 14198 7559
Wt 20532 0924 14432
|1 39270 58905 2T4ED
" 58905 8857 41233
" 78540 117810 59978

@) LOCATED DIE MISKS ARE SECURED By FLOW- 15
NG MATRIX INTD FENCE !

COMPLETED PUNMCH AND DIE RERDY FOR SURFACE

GRINDING EMDS OF PUNCHES AND ME PLATE
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holder with a quick-setting paste consist-
ing of sal ammoniac, 1 part, sulphur, 2
parts, and fine steel filings, 8 parts, mixed
with water to a suitable consistency. In-
sert the punches in the holes of the master
die plate as shown in Fig. 5. Then place the
punch holder on two supports as shown in
Fig. 11, to clear the shank or post. If the job
is just an experimental one and the set is
not to be used, fill the enlarged holes en-
tirely with the paste at this time. How-
ever, on a working set, the paste is put in
the enlarged holes only to a depth of about
Y4 in., as the rest of the space is to be filled
with a special copper-alloy matrix metal,
which melts at 250 degrees Fahr. Invert
the master plate carefully so that the
punches will not drop out, and locate it on
the punch holder by means of the locating
pins. Press the punches down to the bot-
tom of the enlarged holes and allow the
mixture to harden, after which the master
plate is removed. Then the melted copper-
alloy matrix is poured into the remaining
space above the dried paste that holds the
punches. When the matrix metal—or the
paste if you are using the latter entirely—
has hardened, the excess is scraped off as
shown in Fig. 9.

Before locating the die disks and pouring
the matrix around them, you make up a
metal fence as shown in Fig. 4. This should
be as high as the thickness of the die disks.
Use solder to close the corners of the fence.
After the fence has been placed on the die
shoe, slip the die disks on the punches as
shown in Fig. 10. Again invert the assem-
bly carefully to retain the disks while
aligning the punch holder with the die shoe
by means of the leader pins. There should
be a clearance of at least 14 in. between the
disks and the fence. To secure the disks
temporarily, you need the same paste used
to hold the punches, but this time it is
thinned so that it can be poured easily from
a pan as shown in Fig. 15, to a depth of
about 15 in. around the disks and between
them and the fence. After the paste has

hardened, re-

move the punch
e Extent to which the punch has fo penetrote holder and fill
1o effeet :nmp|am severence of the s1ug in u P thE SDHCE
soft steel h h
Thiekness of Percentage of etween the
Stock Penetration disks with the
e 87
bie" 75 copper=-alloy
s 62 matrix for a
HOW PUNCH AND DIE APPEAR AFTER 4 i) .
@ SMNING OPELATION - i 44 Wi rkmg s:? t,
" 37 but only with
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the paste or even plaster of paris
for an experimental job. Fig. 16
shows the completed punch-and-
die set. The last operation is to
surface-grind the die plate and
the ends of the punches.

As a matter of information con-
cerning punch presses, Fig. 13
gives a table from which you can esti-
mate the tons of pressure that a press
produces in relation to its crankshaft
gize, Fig. 14 gives the approximate pres-
sures in pounds required to punch a
1-in. hole in sheets of soft steel, high-
carbon steel and brass of various thick-
nesses. The extent that a punch must
penetrate soft-steel sheets of various
thickness is given in Fig. 21.

Blanking punch and die: Another
modern development is that of making
a blanking punch-and-die set from one piece
of steel. The work is done on a metal-cutting
band saw as shown in Fig. 17, and the method
saves both time and material. Fig. 12 and also
the photos at the top of the first page of this
article show punches and dies produced by this
method. The upper details in Fig. 12 show a
punch and die separately, the center details
show them attached to the punch holder and
die shoe, and the lower detail shows a number
of stampings produced with the set. The first
part of the job in making such a set is done by
an expert die maker; he squares and surfaces
the blank and then outlines the shape of the
cut which is located accurately with measuring
tools or from a template. Depending on the
thickness of the die steel, a starting hole is
drilled at a predetermined size and angle. See
Fig. 22. The size of the drill hole determines
the width of the saw. Fig. 18 shows a hole being
drilled at an angle in 1}4-in. stock. In this case
a Ya-in. drill was used and the distance be-
tween the layout line and the drill center was
also %y in. When band-sawing, the band-saw
table is tilted a few degrees less than the drill-
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ing angle, as shown in Fig. 19. In this
case, the difference in angle was 3 de-
grees. From Fig. 20-A, showing the
cut completed, you will note that the
layout line intersects the die layout
line at the center of the plate, the die
layout line is also the punch layout
line as can be seen when the punch
and die are placed in the position
shown in Fig. 20-B. An equal amount
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of stock remains on both punch and die to
be filed off to complete the work. Fig. 23
shows a band-filing machine being used
for this purpose, while Fig. 25 gives scrap
allowances usually permitted for blanking,
When resharpening die plates on a sur-
face grinder as in Fig. 24, they need not be
removed from the die shoes. Use plenty of
coolant so excessive heat will not be gen-
erated. Grinding dies dry is likely to in-
vite so-called wheel cracks, which damage
costly dies beyond repair. Piereing
punches are never removed from a punch
holder for resharpening; the holder is held
on a magnetic chuck as in Fig. 26 when
resurfacing the tops of the punches.

Chain Stop on Truck Endgate to Spread Gravel Uniformly

Although dump-truck bodies are regu-
larly fitted with a fixture for adjusting the
endgate to a given opening, the chain tends
to slip out of the locking slots, especially
after the latter become worn. One truck-
man, who specializes in road work and
graveling driveways, fitted the endgate of
his truck with a special chain latch as
shown. To spread gravel or crushed stone
to any desired depth on a driveway, he
drops a given number of links in the chain,
then places the last link over the hook
welded to the endgate. Then he raises the
body, releases the endgate and drives for-
ward, Since the endgate is held at a given
opening the material is spread uniformly.

TOP-HINGED
ENDGATE

e ) ¥
e

-

H
EYE WELDED °
TQ TRUCK BODY

Sign Kept in Vertical Position on Sidewalk by Sand-Weighted Base

DifTiculty in preventing his sidewalk sign
from being tipped over by the wind led one
filling station owner to fit a trough between

SAND-FILLED
— TROUGH
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the sign uprights as shown. This was then
filled with sand which provided sufficient
weight to hold the sign in place.

Offset Prick Punch Is Safer

In rapid produc-
tiom work where
a number of holes
must be marked
in sheet metal
with a prick
punch, one is less
likely to injure the
fingers when
striking the punch
with a hammer if
a punch of the type shown is used. There
is less chance of such a punch flying out of
the hands if struck a glancing blow.
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Clip on Mechanic’s Scale Triples Its Usefulness

Greatly increasing the
usefulness of a machin-
ist's steel pocket scale,
this little sliding clip,
serves a threefold pur-
pose: First, it holds the
scale securely in a pocket
within easy reach so that
it is not likely to be lost
or misplaced. Second, the

clip, which has tabs bent S 4
to fit snugly on the scale, Frap?  ENDVIEW .
will remain in any ad- £
justed position, enabling bCﬁ.LE-""'_-'_(-:_..'-

SIDE VIEW

the clip and scale to be
used as 4 cnnvenient
depth gauge. Third, the
edges of the clip may be
ground to serve as gauges,
as indicated in the upper
left-hand detail, and a
60° notch provides a
handy guide for grinding
thread-cutting tools.—
Will. F. Kelley, Michigan
City, Ind.

cLip

THREADING
| sTO0L
ey

USES OF THE
DEFTH SCALE
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Sign Painter’s Accessory Shelf Sticks to Window Glass

Fitted with three vacuum cups so that it
can be stuck to a window in any desired
position, this shelf keeps a sign painter’s
materials conveniently at hand. Two of the
cups are fastened at the rear edge of the
shelf and the third to a hinged brace, which
keeps the shelf horizontal,

Tape Holds Wires in Position
To Make Grills

If you want to
make a grill by
soldering wires or
small rods togeth-
er, a couple of
strips of adhesive
tape will be found }
handy for keeping k% .
them in position THumBTAC
while using the
soldering iron. The tape strips are thumb-
tacked to a smooth, Hat surface and the
rods spaced on them, the adhesive surface
of the tape keeping them securely in place.
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Sacks Held Under Grain Spout
By Auto-Spring Leaf

When filling a number of sacks from a
large grain spout, they can be held secure-
ly by attaching half of an auto-spring leaf

to the back or side of the spout. In use, a
sack is slipped over the projecting spring
end after which it is pulled back and
hooked over the opposite side of the spout.
To prevent slipping, it's a good idea to tack
strips of guarter-round molding around
the end of the spout.

Wire Screen Holds Pin Tags
For Price Writing

Difficulty of
holding sharp-
pointed pin tags
conveniently for
marking them led
one merchant to
employ a section
of screen wire to
hold them safely.
The wire is tacked
to a wooden frame for ease in handling,
and the pins of the tags are inserted
through the mesh of the wire.

Dutch Windmill—105%, 25¢

Lawn Chair—1058, 25c

Jigsawed Ornaments—1051, 25¢
Porch Choir and Table—1028, 25¢
Twa Barraw Chairs—%24, 25¢

Artistic Dog Houses—B826, 25c

Dutch Windmill Toal House—8%0, 25¢
Bird Houses—BB4 to 8BS, 20 designs, 75
Five Wren Houses—1045, 25¢

Trellis Suggestions—&37, 25¢

lown Arbor ond Trellis—715, 25¢
Sunbennet Girl Cutout—35¢c

How to Build a Farm Tractor in Your Spare Time

OTHER BUILD-IT-YOURSELF PLANS

Lown ond Garden Furniture—%20 to 722, collection
of seats, swings, arbor-and-seat cambinations, 75¢

Order plans by number and title. Send 3¢ stomp for new cotolog of popular handicraft plans

Popular Mechanics Magazine, Dept. 448, 200 East Ontario Street, Chicago, Illinois

Having plenty of power to pull a two-
bottom plow and other implements, this
farm tractor, built from old car parts,
includes a Ford model-A motor and
twin transmissions giving zix speeds
forward. Wrenches, hacksaw and drill
are about the only tools needed—weld-
ing can be done at vour local machine
shop. Set of three 17 by 22-in. plans,
Nos. 1024 to 1026 incl., containing con-
struction details and material list will
be sent postpaid upon receipt of Toe.

Ornomental Wood Fences—798, 799, 50c
Cireular Arbor and Gate—&37, 25¢
Flower Boxes=—1061, 25c

Sond Box and Waoding Pool—708, 25
Qutdoor Fireploces—%17, 25¢

Log Caobin Construction—%148, 25¢
12-Ft. Utility Rowboot—707, 25¢c

Twe Cedor Chests—795, 25¢

Gun Cobinet—991, 25c

Quesn Anne Coffee Toble—526, 25¢
Dutch-Style Breakfast Set—B822, 25¢
Priscilla Sewing Cobinet—6&17, 25¢
Corner Book Shelves—1029, 25¢
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First Aid for Home Sets

PART IX

S CONSOLE receivers usually are
placed in the living room of the home,
the ecahinet should be kept polished and
free from seratches so that it does not de-
tract from other room furnishings. In most
cases it is an expensive and highly finished
piece of furniture that is in constant use.
Most servicemen are equipped with a
touch-up kit similar to the one in the pho-
to; this consists of a scratch filler stick;
French varnish and emulsion; scratch re-
mover and polish; white, walnut and ivory
enamel; dark walnut stain; fine sandpaper
and steel wool, in the numbered order
shown. Many of these items are available
from your paint or hardware stores, and
right now yvour local radio serviceman is
too busy with more important repair jobs.
Diagrams Figs. 1 and 2 illustrate a first
aid hint for radio students and experiment-
ers who are capable of locating trouble and
repairing defective stages in their receiv-
ers. Defective audio transformers are eas-
ily replaced with emergency resistance-
coupled stages for which all resistor and
condenser values are given in Fig. 1. Con-
densers (C) are 600-volt paper types, re-
sistors (R) are 14 watt. They may be pre-
assembled as shown in Fig. 2.

M STAGE' Ra MIGODD GHME, R (803000 4IPS £
Swp i oo 81 W e mma 1y
Ll o

e gl S e M

R% 5
I% Hi

g REPLACE WITH "
= = —— e |
= = L E‘
+B = F GROUND F]G. I‘J'i |
F R LENT.
Fig.| —l— cmouT =
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TWO MODERN CRYSTAL SETS

RYSTAL sets have always been “nat-

urals” for the beginner because they
are extremely easy to build and require
only a few inexpensive materials, Many
more advanced students like to experiment
with them, for the same reason that an
expert trout fisherman will penalize him-
self by using a 412-pound line. There is a
real thrill to pulling in signals with a re-
ceiver which depends entirely upon power
it picks up from the air.

The first set to be described, No. 1, is de-
signed especially for use in cities where
there are several broadeasting stations.
This set, shown in photo A, we will call the
“Big Town" Selector. Thanks to the use of
3 hand-wound coils and two noncritical
tuning condensers it is more selective than
the average crystal receiver. The original
model, tested in a large city where there
waere five loecal stations, brought in all five

ThhING N0 ——— : T with good strong signals and no interfer-
Bl e 1 awpms—— CRYS

——  GETECTDR ence, An ordinary erystal set brings in
'\ w1 a2 A3 / = only two of the strongest ones and those
| _“L/_j, == B cyls PHONES = \ on top of each other. The simplified and
= _.f % %ﬁ A schematic diagrams for this set are given
\bge *® @f Y e || in Figs. 1 and 2,
L i ain e 5“" Set No. 2 is the “Loudspeaker Spe-
-\ fie.) _____:j— : : cial” and this is designed especially for
i

loudspeaker reception from the strong-

55 MMED. VAT est station in a given locality. It consists

CONDENSER Cj l""'\--.._-l_

HOTE
COIL by v k12 -TURMS

e ] l't + 84 A
— - MLgaqng M
_‘_‘—_:-—_:__ —_ et :
. SORE HAILING TUBE ChIL Fimes
%1 veoon \w o ﬂﬁ?ﬁ“ ARG
BROUND CLIP = COILS SE-
STRIP 8 Top ViEw N mmsﬁz mﬁ;ﬁgil
AMT. CLIF [SEE TEXT)
Fig.2 GRYSTAL SET No.1
15, (BEE TEXT)
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= BEGINNERS

cf a simple erystal detector civeuit coupled
by means of an audio transformer to a
1-tube a.c.-d.c. amplifier. This audio stage
merely amplifies the signal picked up by
the erystal detector. Headphones may be
used instead of the speaker without any
changes in the circuit. The schematic cir-
cuit diagram for set No. 2 appears in Fig. 3,
and the simplified wiring diagram is shown
in Fig. 4.

Starting with set No. 1, the first step is
to wind the coils. Noneritical “junk-box”
parts are employed; the wire may be any
gauge of salvaged wire from Mao. 22 to No.
30 and may have any type of covering,
enamel, double or single cotton, or silk
covered. The coils are wound on ordinary
mailing tubes approximately 1'2 in. in di-
ameter, the length varying slightly de-
pending upon the type of wire used. Punch
two holes with an ice pick to anchor the
starting end and thread the wire through
the holes: then, with someone holding the
spool of wire you are winding from, rotate
the coil and wind the wire on evenly,
counting each full turn. When the neces-
sary number of turns have been wound on
punch two more holes in the form and
anchor the wire. Leave several inches of
wire at the beginning and end of each coil

(Continued to poge 172)

CRTSTAL
TECTOR 2 juiy
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Cy=365 MMFOL{SEE TEXT)
Ry# 300 DHHE, | WATT
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TOGGLE
Rz el 000 QHMS 1 WALT —
R3= 300-OHM RESISTOR SwITCH
LINE CORD WITH 300011 RESISTOR BUILT INTO LINE CORD Fi16.3 T
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ELLCTROLYTIC COMD. ]
% (SEETEAT) GND, E.\'-NET_: -
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e 300 DR '
MW 3’:.. '
ik T :
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[= 5 ! \ : H'!:]THEJ.JI e
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el 0 < i \ ; AL OIS CLOSE WOLND
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Radio Receiver Acts as Automatic Fire Warden

FIRE dangerous at any time and now a
powerful tool of enemy saboteurs,
should be held to a minimum by employ-
ing fire-detection apparatus of any avail-
able type. A radio receiver tuned to a pow-
erful 24-hour loeal station with volume
turned “full on" provides an effective au-
tomatie alarm when power to the set is
controlled by thermal switches and a relay
connected as in Fig. 1. A number of these
“thermo"” switches may be connected in
parallel and located in various parts of the
home as indicated in a similar alarm bell
system shown in Figs. 2, 2-A and 3.
Both systems are based on thermal
switches of simple types. Each switch or

STERDOWM “deteetor head” econtains a  hi-metallie

TRAMS. SWITCH) strip which curls and closes its contacts

T HO- vl a5 ||Fa when temperature rises above a certain
Al 19920 N SER point. These sensitive units should be lo-
et S cated high up on the walls of the various
—_B-‘_/?ﬂ R rooms, attic and basement wherever fire is
RECEPTACLE g likely to occur. The arrangement shown in

AN 1GOLT Figs. 1 and 1-A employs a 6-volt stepdown

Fig.l AL.RECEIVER transformer operating on the 110-volt a.c.
house-lighting circuit to energize the relay

THREE DETECTOR WEADS (THERMO SWITCHES) that closes the power circuit to operate the

COMMECTED IM PARALLEL

radio receiver that is plugged into the robot
fire warden receptacle. Sketch, Fig. 1-A,
shows the relay and transformer housed in
a small case placed near the radio receiver,
and plugged into the wall outlet for the
110-volt primary connections. An ordi-
nary wall outlet box and receptable is pro-
vided for the extended “thermo” switch
circuit which is run in standard conduit.
Where a very loud alarm is required in
large homes or shops, the bell system illus-
trated in Figs. 2, 2-A and
3 is effective. The "Fyre-
Scout” thermostatic
switches, Fig. 2-A, are en-
closed in neat and com-
pact enameled housings.

Fic3 masenen ) —
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{1} Twe ordinary 3-in. puwder p'l.IFE'S- el
as soft cushiens or pads for head-
phones warn by shert-wave listeners
and rodic operaters who stond long
watches. In addition to relieving wun-
comfortable prassure, they alse help o
exclude outside noise. Haoles 3 in. in
diameter are eut in the center which is
then stitched as indicoted in the photo
ta prevent the filler from creeping out

BAKELITE 3=}
PENEL

ATITCHED

Powder puff centers over dia-
phroagm opening in phone cap

(2) Calibration marks on Bakelite panels made by drilling shal-
low holes with a Ya-in. drill; rub white croyen into the holes and
wipe panel clean. (3) Additional hales in speaker baflle for bass
reflex effect. (4) Resistor or r.f. choke holder made from lorge
round-hole soldering lugs: mount the lugs on a small strip of
Bakelite, cauntersinking the screw heads en the underside os
shown. (5) Student's “firefly” code blinker made from o spring
:|0+hcsp[n, penlighl I:ICI‘!{:T"' and a miniature penliglﬂ bulb
maunted in @ rodie diol bulb secket. The spring-metal battery
mounting unit A provides the negotive contact ot front; another
contact strip af rear bears against the positive end, All connec-
tions are shown in Figs. 1, 2 ond 3. The metal hood B is painted
black inside and out, and is slit at one end far o snug fit to di-
rect all light in a forward beom. Contacts are made with ma-
chine screws, spring tension should be vased for free opening
and clesing to "blink” dots and dashes

(&) Large paper clamp altered to make soldering irom
suppert for bench, (7} Precision gear-driven dial for
instruments requiring extreme accuracy of calibration
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Showerlike F-M Radio Antenna

Looking something like a new type of
shower ring, this frequency-modulation
antenna at station W4ATNY radiates energy
of practically uniferm pattern in all direc-
tions without resorting to additional and
costly arrangements previously required
to gain the same results. It consists of up-
per and lower circular elements each being
a quarter wavelength long. It is easily
mounted on a pole of suitable diameter and
grounded to that pole so there is protlection
from lightning. It is zaid to cover a wide
frequency range with one physical strue-
ture. The design of this unusual F-M trans-
mitting antenna also provides for sleet
melting, if desired.

Radio and Clock in Desk Drawer

Part of a com-
plete bedroom en-
semble in an un-
usual aviation
motif, this desk
was designed to
house a standard
5-tube a.c.-d.c. re-
ceiver and an elec-
tric clock in one of
the drawers. The
zet oceupies only
pert of the drawer

space. All necessary ventilation is provid-
ed for, and the receiver plugs in with the
clock at the rear of the desk. The same
general idea is often employed by radio
experimenters and servicemen who install
an old radio chassis in a drawer of the
workbench in order to get the receiver out
of the way and still have it available when
a program of special interest is on.

Portable Resistance Limit Bridge

Opercted by self-contained batteries,
this direct-reading resistance limit bridge
speeds up precision resistance tests to meet
exact specifications of allowable percent-
age variation for so many of the resistors
used in military equipment. No skill is re-
quired to operate the instrument beyond

accurate observation of the scale reading.
Four dry batteries, carried within the case,
furnish the tube filament current and the
operating voltages. In addition to the on-
off switch at the right, there is a safety
switch above the meter, that opens the fil-
ament cireuit when the cover is closed.

Blueprints covering simplified radic construction ar-
ticles in this and post issues are available for 25
each. Many popular tested circuits for beginners, stu-
dents and experimenters may be built with vied parts.
Detailed material lists con be cbtained from Popular
Mechanics Radio Department upon receipt of postage.

NEXT MONTH—Little Giant Three for Beginners. Hand-wound coils and non-
eritical parts are used in the 1943 student model of this popular a.c.-d.c. hroadeast
receiver, Truly a “wartime” student project that shows what can be done with a
simple T.R.F. eircuit. Also—Code Practice Beceiver and First Aid for Home Sets.
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DELTA" Complete
Workshop Library

1400 Photographs and Drawings

A practical, up-to-the-minute, modern workshop llbrary con-
talning over 1400 photographs and lHne drawings—covering
every phase of operation and maintenance of every major work-
shop motor-driven tool—with hundreds of special operations ex-
plained —valuable shop hints, short cuts, and scores of time-saving
tables. Tells how to obtaln unusual results, how to solve shop kinks
and problems and how to keep Your tools and accessorics up to top
efficicncy. Every operatlon “shop-tested' by practical craftamen.

What you get in this
Modern Workshop Library

Cireular Saw & Joinar — M ipping;
Saw Projecelon; Use of Mooldi
Fence; Crosscutting; Miters; Lu
to Length; Resawing; Rabl
Tilt Tabie Operations; Taper i :
Spline Grooves; Cutting Lu;vu; E_'r-.:-
duction Work; Pattern S:!wmgg Cove
Cutting; Long Work; Gang Saws;
Simple t|"<~|.'|1;-|:|:|:1.;; Jig. "The A oulding
Head and Its use; the use of Abrasive
Wheels, Dadoe Head, Temoning Jib;
Common Wooed Jointa; Jointer Opera-
tions; Jointing an Edge; Side Presaure
Jointing an kod; Surfecing; Rabbet-
ing; Beveling; Taper Jointing; Taper-
ing im the Hound; Stop Chamiering.
Lathe —Word turning, metal turning
and metal spinning, including: Spindle
Tuming; Faceplate and Chuck Turn-
ing; Special Turming Operations; Post
Blocking; Oval Turnings; Split Turn-
ings; Turned Boxes; Duplicate Turn-
ing; Spiral Turnings; Hollow Spirais,
Floting and RHeeding; Use of Lathe
attachmenta; Jigs and Fixtures; YWood
Finishing; Metal Turning Operations;
Spinning Equipment; Methods of
Working; Special Spinning Chucks
and Appendix containing  tap drll
sizes; Polishing Materials; Decimal
Equivalents; Table of Taper Cuts;
Grinding Angles for Wood Turning.
Band Saw & Seroll Saw— Ripping
and Resawing; Use of Standard Fence;
The Ripping Blade; Ripping Curves;
Tilt Table Operations; Culting off with
Fence and Gage; Use of Stop Rod;
Cutoff Block: Using Clamp  attach-
ment; Crosscutting Wide Suoeck—Cut-
ung Circles; Jig Constroction; Lyt-
ving Glus n|{\|'l||l:l'. Found Cornera; Cir-
cular Rails: Sanding; Compound Hand
Lawing: the Cabriole Leg; Compound-
Sawed Turpings; Ornamental Work(
Sawing in_ Multiple; Ripping Thick
Swock; Split Dowels; Tapering Jiga:

FREE...Extra Gift

With every order -
for the Delta
Modern Work-

Ehop Lib:rnr]{ wi = ,.‘ 'F ¥
Incliude a Free f lj,..:.-
copy of “How ta | {1
Make Moneywith “ “ﬂ!ill

Drelta Tools.™

Marking Turming Squares; Patitern
Sawm.q.: H-l'.'l-'__uh-.d dirves Metal Coi-
tau"hcmll Sy Di}c:rutinnn; Sanding
and Filing.

Drill Preas— Methods of Laving Out
Lirill Press Work; Use of Wood Bits;
Sanding Drums and Grinding Wheels;
Dirill Practice in Wood ; Use and Grind -
ing of Twist Drills; Drilling and Tap-
Rh'll in Metal; Routing, Shaping and

fortising on the drill press:; Miscel-
laneous drill resf  operations  and
special useful ideas.

Abrasive Tools— Bufier, Belt and
[¥ak sander auachments— Exuolana-
tion of Lifferemt Abrasives; How to
Sharpeni Tools: Grinding Shaper Cut=
ters: Grinding Twist Trreills: How to
Use Sanding Druoms, Cot-04 Wheels,

Shaper—Shaper Adjustments Cutters
and Collars; Shaping with guides; with
collars; wl:lil patterns; Un.e af Forma;
Jigaand Fixtures; Application of Shap=
er Cutters; Giinding Shaper Cotters,

Practical Finishing Methods

Tella how to do every possilile finiashing
operation—how to prepane the work,
how o stmin, Gl varmish—lacouer.
Proper [TE of #pray gun and brosh.
How te finlsh metal, how to mixz vour
own low cust materisls. Silk: screen
process,  Secrel  methods  develogsed
over INany years.

Examine this Library at our risk!

FEBRUARY, 1043

Send Coupon Today

You can imspect the Dielta Modern
Workshop Library without risking a
penny. Simply fill out and mail coupan
today., When the complete library, plus
the FREE extra gift ook arrives, post-
paid, inspect it thoroughly. If you
mren't fully satisfisd in every way—yvou
can return the library —and every penny
you have paid, including return post-
age, will be promptly refunded—with-
out Qquestion

v

-

Modarn Workshop Libeary Div. .
The Delta Manufacturing Company
680-B E. Vienna Ave., Millwaukee, Wis,
Gentlemen: | enclose §2 for which pleass
dern Worksls
gift ook, It is dnders
not [olly satished, [ can
il you will i every
ding feturn postige,

ot pid, o
lows] L

rebiarn Lhae
penny 1 pa

] A g S T PP PR e e R
Adidrezs.

City,
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Fighting That Tired Feeling

{Cantinued from poge 75)

Lamp Division of Westinghouse to boost
morale and prevent fatigue. Loudspeakers
play marches, tangoes and swing for five
and a half hours a day while hundreds of
the plant's men and women employes turn
out communications eguipment for the
armed forces. Band musie, intended as a
“musical pep cocktail,” greets the workers
arriving for the various shifts and contin-
ues for 13 minutes. Five half-hour periods
of music are scheduled during the eight-
hour shift, one at lunch time and the rest
timed to coincide with periods of “let-
down” or fatigue. Music during the fatigue
periods acts as a stimulant, reports show.
Popular music is the favorite in the Meter
Division, partly because the tempo of mod-
ern tunes seems to fit the rhythm of opera-
tors assembling small parts. In one instru-
ment testing section where there is less
noise and no machinery, workers prefer
waltzes, Hawaiian melodies and light clas-
sics. Women workers find music more
helpful in their work than men.

Outside influences which cause lack of
sleep and physical exhaustion are another
cause of fatigue. The honky-tonk dance
halls which have sprung up near defense
plants are being offset with high class rec-
reational activities by huge war contract

plants such as Federal Shipbuilding and
Drydock Company and Electric Boat Com-
pany where fatigue on the job would ham-
per the war at sea. 5

Systemic poisoning from noxious fumys
is a common cause of that tired feeling, but
it is fast disappearing with the advent of
air conditioning. Worry is another 'actor
that makes you tired on the job. Bad
health, bad habits, bad housing conditions,
noise, vibration, waste motion, improper
and inefficient methods of picking up and
carryving heavy objects, close protracted
mental concentration, eyve strain, posture,
workbenches set at wrong heights, lack of
illumination, working rooms which are too
hot or too cold, lack of pleasant outside in-
terests such as a hobby, insufficient fresh
air and misfit clothing all contribute to that
exhausted feeling.

One corporation even discovered that
replacing conerete floors with springy as-
phalt stepped up production.

Little by little the scientists emploved by
the industrial giants of America are whit-
tling away at these causes of fatigue be-
cause it helps you, it helps them and most
of all right now that extra ounce of energy
helps back up the fighting men of the na-

tiomn.

12,000,000 Meals a Day

(Continued from poge 87)

experts predict that their experiments will
have some revolutionary effects on eivilian
food processing after the war.

The process isn't so simple as it sounds,
for almost every food requires different
treatment to retain an attractive appear-
ance and flavor as well as nutritive value.

Dehydrated vegetables lose about nine-
tenths of their weight. This is a vital fac-
tor in supplying food to an overseas army
when ships are at a premium. For exam-
ple, 27,000,000 pounds of potatoes can he
reduced to 3,000,000 pounds and save at
least 500,000 cubic feet of cargo space. This
amounts to more than the capacity of two
cargo ships. Dehydrated foods also lend
themselves to air transport for bolstering
supply lines during an emergency.

The army guards figures on the amounts
of dehydrated foods now being produced
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for overseas consumption. The Agriculture
Marketing Adminisiration, however, an-
nounced that lease-lend distribution up
until last July 1 included 169,703,950
pounds of dried skim milkk and 184,168 495
pounds of dried eggs. One pound of de-
hydrated eggs is equivalent to three dozen
liguid eggs,

The Quartermaster Corps estimates that
a soldier eats 1,800 pounds of food a year,
compared with the average civilian con-
sumption of 1,400 pounds. This costs the
army 3190 a year per man, or 32 cents a
day. When Unecle Sam reaches for the
check for a vear's rations for 4,000,000 men,
the figure is $760,000,000.

That's one hill the taxpayers aren't kick-
ing about. They want the American sol-
dier to be the best fed in the world.

The Quartermaster Corps says that he is.

POPULAR MECHANICS
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a shady cove, lost in a world of peace
and contentment. Let your Old Town
Canoe be your guide through all the
woodland waterways. Light and well
balanced. Quick to respond to the
softest dip of the paddle. Eazy 1o
keep and built to last for many years.

FREE CATALOG ilustrates boats for
sport, sailboats, and all kinds of cances,
dinghies and outboards. . Write today.
Address: Old Town Conoe Company, 932
Main Street, Old Town, Maine,

| i I wenwwm| wenl |
o L} Thread Length | 74 Tz 833
i I 2
Actal Size V-Plug Weight, Game | 8 1 I

Champion spark plugs for model gas cogines give the
same dependable performance as regular Champions.
Sillment scaled. Sillimanite insulator. Alloy needlepaint
electrodes for easy sturting. One piece consroction.

CHAMPION

_SPARK PLUG COMPANY =

TOLEDO, OHIO

AYMCHO Electrie Jig Saws onlist
with Umele Sam for the duratlon
.« making parls for (pnks, sube
miark es,  PlAnNeE,  EURE = produeiog
precision  maching fools, fxtares,
feaniges, production parts.  Laborss
ory rosearch guarantees HETTER
Hyiemm Bows for you  after
Vietory!  Siee  Dea
for available Syn-
CT Nawl.

e

afbR0=:5HK5

SYNMCRO DEVICES, INC.
3265 Bermuda, Dept. PM-23, Ferndale, Michigan
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“:m‘ bet they have! The red-blooded riders of these
great motorcycles are getting action and adventure
on every fighting front . , . roaring off on Ranger
raids, scouting, convoying troops, doing courier
duty and other jobs where Indian's dependable
power and strength and gutfs are vital to success.

These men will be satisfied with nothing less
than Indians to ride when this war's over; and they,
and you, will get them . .. the greatest motorcycles
Indian has ever built.

Because every Indian is a fighting Indian today,
there are no new machines available. But maybe
yvour local Indian dealer has some good recondi-
tioned buys. See him today . . . and, if you're a rider
already, see him regularly to help keep your pres-
ent motoreycle in A-1 shape,

INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS.

BUY WAR BONDS NOW
% % TO BUY AN INDIAN LATER * %

Say yeu saw it in Popular Mechanios!
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USE THE SAME GLUE YOUR
GOVERNMENT USES FOR AIRPLANES

|[EPAGE'S

WATERPROOF

X /TS WATERPROOF

paenly |uhmtrg|d in wihef 9 yidor ihow
ma uigrs al yislding

Y /TS STRONG

glua sivonger thom ifhe wood @ joins
v but the glus will nal wisld,

X /TS EASY TO USE

in 30 asconds gles is reody far wia
bunsy readdy with hot or cold woler

4 HANDY SIZES
10¢ 25¢ 50¢ 85¢

Full Stock of Leather on

IDEAS for LEATHER EAT H E R @

Projec

Ha |nll I!nr’-hll{ lfﬁqnwﬁ Iden
[ TR AT oF REE. il of suig-
gesatlona on materials, HE!-D““AHTERS
toals, and projecizs in o=

Leather » Wood Carving & Archery & Gifts, We hove
plenty of Leather, Immediate Shipments for All Orders.

J. C. LARSON & CO.
120 Mo. Wacker Drive, Dept. 180-0, Chicago, IMinals

Test 0 I.lte s

.. LOCATES TROUBLE
INSTANTLY in electie eir-
culty, fuses, cut-culs, motor,
radios, appliances, Tests
everything electrical from
100 1o 550 volts. Indicotes
hot of grovnded wires, Tells

AC kom DC, For su
Tl perier lo ordinary
= clumsy test bulb,

4 PUTS “FINGER” ON THE
TROUBLE SPOT--QUICKLY

Saver precious time, Indispensable in
shop or home, Has patented salfety fea-
tures. Ves! pockel size with elip. Life-
fime guorantes.  Lj51.50

L.S.BRACH MFG. CORP.
55 Dickerson 51. Newark, N ). OUTLETS
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Jungle Mechanics

(Continved from page 71)

He chisels and chips away at the L shaped
wood until one arm of it becomes a sort of
cylindrical, long neck surmounted, purely
for art's sake, by a roughly carved head.
In this neck he burns five holes, tightly fit-
ting in each a short section of the stick, as
the register of one of the five chords—the
creepers which he will fasten with a knot
beneath the lizard skin. The other arm of
the L is carved and hollowed to form a
sort of spoon, over which the lizard skin,
softened in water, is tightly stretched by
another piece of creeper, passed, like a
shoe string, through small holes punched
around the skin’s contour, then bound
around the base of the neck and the guitar
is ready for a tune.

Look at the Azande’s cousins, the Mang-
betus. Their huts are made of poles plant-
ed in the ground, mud erammed between
the poles, and a thatched roof. The Mang-
betu decorates his walls with a method so
simple, with such gay effect, that you might
use it yvourself, to beautify some small
building in your backyard.

All the Manghbetus —or vou — need is
some chalk, powdered charcoal, some
orange, red, purple, brown ochras and
plenty of imagination and free hand. Each
of these colors is mixed with water in a
separate container. Each is applied with a
brush made of an antelope's tail. The trac-
ings may represent animals, waves, crosses,
triangles, straight or curved or zigzagging
gstripes. The final effect is as modernistie,
exotic and pleasing as could be desired.

The deeper one penetrates the equatorial
jungle the harder Nature fights back.

Biting ants are as long as a toe. Stinging
beetles as big as a fist. Venomous spiders
half as big as this page. Wild hogs are five
feet at the shoulder, crocodiles 26 feet long,
baboons weighing hundreds of pounds,
leopards ten feet from nose to tail-tip.

Worst of all, here lives the giant gorilla,
the most belligerent of apes. It is a colossus
of formidable might and almost human
cunning, often heavier than 600 pounds,
topping six feet six inches in stature.

And what race of supermen ean with-
stand the dangers of such a world? What
extraordinary weapons do they possess to
fight off the monsters prowling through
their land? Those “supermen” are the

POPULAR MECHANICS



dwarfs, 4 feet 6 inches high, not 90 pounds
in weight. Their weapons are bows with a
creeper for cord, little arrows smeared
with vegetable poison, small spears cut
from a straight branch.

The elephant, the buffalo, the okapi, the
giant hog, would smash and crush the
dwarf hunter daring to approach them.
But each of these can be killed easily, once
it is imprisoned in a deep hole. The dwarfs
dig hundreds of such pits. Light sticks cov-
er the pit, leaves are spread over this trel-
lis, then dead leaves and branches, manure,
antheaps, clods of moss until not even the
most suspicious eyes can detect a differ-
ence from the surrounding ground.

If the dwarf must cross a stream in which
crocodiles abound, he ties some long lianas
together, climbs up a convenient tree and
fastens the liana to a solid branch. At the
hanging end he makes a rough seat.

The rest of the tribe, from another tree,
pull him high with another liana, then they
let go. At dizzy speed the flying dwarf
swings down toward the water, soars up
toward the treetops on the opposite shore.
He grasps a branch, fastens to the seat a
heavy piece of wood and lets the whole
contraption swing back to the starting
point for another passenger,

Next month, I will tell vou how the Afri-
can native wins over the “tank” of the
jungle, the rhino. I will tell you of the
“grand piano” of the veldt, and of the six-
legged ostrich.

But first listen to the furious roars of a
giant gorilla, who has just discovered a
lonely hunter. The dwarf is running for
his life. The gorilla lunges ahead, crash-
ing through every obstacle. What chance
has the poor little dwarf? He hesitates a
second., Swiftly he has planted his spear-
handle in the ground, stone point angled
toward the approaching gorilla. It's hid-
den in the wvegetation. The ape rushes
ahead, stretches his long arms—and lets
out a seream of agony. He is impaled on
the unnoticed spear. The poison on the
stone point works instantly.

The dwarf, panting, halts. His tribe is
already running to share the meat of the
gorilla. And to celebrate his victory, he
picks two red flowers of the mukho tree,
rakishly sticks them through the hole
across the eartilage of his nose!

(Concluded next month)
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. . . and what about making
files Iast longer?

Cars—tires—tools—implements —machines , . .
more and more insistently comes the warning note
to make them Jast longer. MNeither file-using
manpower nor the high-grade steel required in the
manufacture of files should be wasted through file
misuse or abuse.

It is the patriotic duty of every file-using me-
chanic, farmer, repairman to get the most out of
every file. Micholson has a book which can aid in
doing precisely that. It's called A FILE For EVERY
Purpose" —and it's free. Twenty-five interesting,
profusely illustrated pages about files—their many
kinds, proper use, proper care and how to select
The right file for the job.

And when buying files, remember: No files in
all the world can yield a greater number of efficient
strolkes per file or per dollar than the brands which
carry the sweeping guarantee of Twelve perfect
files in every dozen—NicHorLsonw and Brack
DiamonD, At hardware and mill-supply houses,

HICHOLSON FILE CO., 22 ACORMN STREET
Providenee, R. 1., U. 5. A,
fAlso Cenpdion Plamt, Port Hope, Ond,)

NICHOLSON
FII.E FOR EVERY NOLs,

PURPOSE <(.5.A.%
BMADE M US, AL
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is speeding
., VICTORY PRﬂGRAH

Desplte more than B00%
increase in production the
laat 2 years, Cushman’s
capacity is tnxed by Army;
Mavy, Air Forcea and the
great defense plants—1to
3 MODELS speed up the war eTort,

And what & joh they are
dolng—zsaving countless steps . . . priceless time! Ten times ns
fast an walking=—up to 35 miles p!r hour! Chenpest ransportas
Hon—100 miles per gallon!  Most convenienl—siop and |u|rh iy W ihere.
Earning thelr servies slrlrr—t by enrrying officers nnd o(v men for in-
Id;n.-~:-:l.:m. and check-up of Dases, camps, forta owul defense plantse—
wlivering oiders, mnil, prinis, repslrs, suppllos, aris.

Cughman has extended 1t ewnerimceninl and research wiek o pees
Tect an even Better mschine—stundier, more reliable, oore comfortable
=0 feEl BEVeTe wor necds.  So, though You eannot buy one today,
without & high priority, you are assured an even fiaer Cushpsasn—an
oven greater vilus—when they are again avalloble.

Your present Cushman must serve yoa for the |:|.1|r::'||:|r|—m nrotect
it]  Lubricate and service §t regulariy—care for it.  Follow your ine
struction book religiously.  If you nedd & new copy, see your Cusinmin
dealer or write L& foF & frée ooy,

CUSHMAN MOTOR WORKS, Dept. P-2, Lincoln, Mebr.

ONE- MAN SAWMILI. e

Turn Tr;::. Into $Inun

akos
BFang e,
Lath, Tiew,
Crates, All

el ook
b:;.m... J.ul-.l W e
l-il.*.ﬂlw MAGH[H[H\" f_u-
Bepk. 1RY11-B, 3843 Main S Hanaan City, Mo,

Forms Lumbae

EMPIRE LEVELS

.M'Itl'h' HﬂUSEHﬂL‘D TOOL *

Level Madg, . "Clanr-
fan Level, %

TIT SEETH %
miLuAd Rl - EIIIARIR

BRUSH PLATING OUTFITS

for avtoparts, reflectors, faucets, bicycles,
* Me tanks necessary. Free particulars, o
GUNMETAL CoO., AVE. M, DECATUR, ILLINOIS

Printing Business

Capds, Tickets, Statlonery, ete. ool profit bn spree LI|:||~
H: YOUR OWM greciing carda

Baws moneyw, Ears rules =1 TR |

Hits frem S17.38. lluw |I|n Lifi

toe. Bold direcit from ek i

all deialis utL:-L'r !n: J:I. MEHI

LEGS— ARMS—BRACES

The hest money ean buy—our
133 employees wear 174 ap=
plisnces. Write us your needs.

Mpls. Artificia ILimb G2 406-BEh Ave 8.

w E B u \r and t you In touch with ofher mml‘,l.
Cad il f L] 108
M:nd 280 for lhﬂk“ﬂ;f:‘f {]un;l IP.-eu;:‘I int and ¥ I
fon to the AMERICA K ER.
OI.I DOOR ENTERPRISE CO,, BY 919, PEARL RIVER, M. Y.

Only s0¢

NEW 1343 EOOK
FOR E\I'P[l'\rrg.li"mﬂl-lﬂ ﬁillTﬁ?li.“E

sl L] L &
Nﬂ' SII!} E‘EM' :I“B in eolors, GEO piclares
:nd. |1|||.1||I| T

o I r!n or your ol d;l;vm;
great book (eday from your news

d S0c to mddress el Profit by its facts,
ifias. Shop Winks, Short cuts. So cdher book
ki 'Fr:uuu MECHAMICS PRESS

Dept ASS 4 200 E. Ontario Street o Chicage
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Sagging of Clothesline Prevented
By Wire Coat Hanger

WIRE
COAT HANRGER

Where it is necessary to use a double
clothesline that runs on pulleys between
upper porches of apartments, sagging of
the lower line can be prevented by using
a sliding support bent from a wire coat
hanger. The double loop of wire over the
upper line slides along while the lower
section is pulled in or out, thus making both
gections carry the weight,

Strips of Tape on Glass Graduate
Prevent Fingers Slipping

To guard against accidentally dropping a
glass graduate when vour fingers are wet
or greasy, merely attach two strips of wide
adhesive tape on opposite sides of the grad-
uate. These will provide just enough fric-
tion to prevent slipping and they can he
removed quickly whenever desired.

—William Swallow, Brooklyn, N. Y.
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“Mustang’ Admirals in the
Making

(Continued fram page 37)
Naval R. O. T. C,, a cadet usually attends

two summer training periods. When he
gets his sheepskin from his university, he
also gets a commission as an Ensign in the
United States Naval Reserve. He is called
into service immediately and paid approxi-
mately $216 per month if single, $252 per
month if married.

The V-1 program is slightly different
from R. O.T. C. Students aged 17 to 19 who
are in an accredited college or university,
or who are about to enter one, are eligible.
These V-1 students will be freshmen and
sophomores and will study what they want
—as if they were regular college students,
However, they will be strongly urged to
take mathematics, history, natural sci-
ences, and physical education.

In March these students take a qualify-
ing examination. The Navy has set a goal
of 80,000 students to be enrolled under this
program. If the goal of 80,000 enrollees is
attained, thousands of additional eollege
men will be available for officer training—
above the minimum needs of the navy at
present. But as the course and duration of
the war cannot be predicted, these mini-
mum figures probably will be revised up-
ward, Taking no chances, the navy is seek-
ing to train sufficient officers to meet any
eventuality.

The V-1 program will permit students to
remain in college while being trained as
future naval officers. But the Navy's pro-
gram does not call for a commission gratu-
itously given to any student enrolled in this
program, Navy standards are high, and
those that fail to measure up will be called
to active service immediately as enlisted
men, With their college training, however,
they should advance to petty officer ratings
in a very short time.

Under the V-7 program, eollege gradu-
ates, 19 to 27 vears of age who have the re-
quired amount of mathematics, are given
training leading to ensign’s commissions at
special schools at Annapolis, Chicago, and
New York City.

After a preliminary conditioning period
of 30 days, V-7 cadets are put through a
stiff three-month program of officer train-
ing. They are called “90 day wonders"—

(Continuad to page 167)
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FURNACE
LEAKING ;

. . . Repair it with
SMOOTH-ON

Leaks of air, steam, water
or flue gases can be tightly
and lastingly sealed with
SMOOTH-ON No. 1. The
repair is easy to make . ..
does not require heat, spe-
cial tools or dismantling . . .
and wou can do it yourself.
SMOOTH-0ON seals leaks of
water or steam in piping
and radiators, too. This
many-purpose iron cement
.+ . used by professional re-
pair men for more than 45
years . . . 15 also useful for
stopping leaks in automobile
radiators, for sealing cracks
in gear and crank cases, and
for innumerable odd jobs
such as tightening loose fix-
tures, handles and parts of
apparatus.

War-time conditions make
SMOOTH-ON more of a
household necessity today
than ever before. For your
protection and for assurance
of speedy, lasting repairs,
insist on SMOOTH-ON, and
keep a can handy for emer-
gencies.

Get SMOOTH-ON in
13 =0z, Te=oz, Lelk,
or h-lb. can from

your hardwarg store
Re: fvoas ol 40-Page Repair Handbook

Full of Ingenlous, practical repair sheort

cuts that save time and money as well
as wunreplaceable sgqulpment. 170 dia-
grams and simple concise Instructions.
Write today for your FREE copy.

MAIL THE COUPON

i—__---—_—_—

Smooth-0n Manufacturing Co.; Dept. 37
5T0 Communipaw Ave.,
Jorsey City, M. X
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WANTED AT ONCE!

WEATHER STRIP, ROCK WOOL AND CALKING INSTALLERS
Work Near Your Home! Good Pay!

*

Fuel rationing and the Government drive to save fuel has created an un-
precedented immediate demand for Chamberlin Insulation Products—
Weather Strips, Rock Wool, Storm Sash and Calking. That means we
need installers, perhaps right in the city or section where you live. No
age limit. If you are a weather stripper, an insulation applicator, a calker
or a carpenter willing to learn our trade and work at good, steady wages
for a 49 year old national concern, drop us a line right away and we will
put you in touch with the manager of our nearest factory-branch. To do
our work you will probably need a car and some tools if we hire you for
our weather strip department. When writing, give us vour age, previous
employment record and two or three local references.

CHAMBERLIN METAL WEATHER STRIP COMPANY, INC.
Branches In All Principal Cities
General Offices 1377 La Brosse, Detroit, Mich.

— —

iy

BE FAIR TO YOUR HAIR wWant better
looking hair? Embarrassed by falling dandruff,
itching scalp? Then try VITABRUSH, new electric
driven scalp brush thar gives your scalp a vigorous
and invigorating “workout'” in just three minutes
of fun. Cleans scalp. Stimuolates blood supply.
Restful. Pleasant, Write foday for complete in-
formation and sarisfaction-guaranreed offer.
o Hershey Mig. Co. 163 South La Salle Sr., Chicago

b= 3995 | REAL ENGINE VALUE |

The G. H. ). is & miniature gnsoline engine
that really operates. Over 15000 sold in
the last vear. Now is vour chanes to buy
the Neir ]'.lre_p.'."l.'r'rr.ll 1943 model for 80,05,
Absolutely comphile with coll, condenser, plug,
Instructions, ete. Fully bench tested and ready
L ruis, For bowts, planes, midget cars, cle. Seml
only 21 —Skdpped Collect C. 0. 13, same day,
Send for FNEE clreular or @c for Jumbo cala-
log of hundreds of plans bocd and hotly diemas,

GHG MOTORS, Dept. BX, 40 East 21 51, Mew York, N. Y.

'395

— ——

O17AWA LOG SAaw

wi |

E-hp. peging for siber wor
for FREE Hook.

OTTAWA MFG. CD.

EohosA BV
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ANSWERS your every welding

"
qUEEhDI'I. You'll actwally wse it as

o daily guide besause
it's chutked Tull of valuabls last minute
welding information, 1171 put youm
straight, im werds and pictures, on
EVERY wolding speratisn,

192 poges of Arc Welding Lessons

This one seetion s a gold-mine within
iteelf, Shows student correct metheds of

present day applications. Brings the
enpert up-te-date. You ecan't alford to
waste a day, sa gel your copy MNOW!

/ Hﬂﬂﬂﬂl Bros., Box m.231 Troy, Dhio

“Bus o fbe Woriss Largest Beiloers of dre Wedders

POPULAR MECHANICS



not in disparagement, but in genwine re-
spect.

How high will these non-Annapolis offi-
cers go? Since 1900 there have been only
a few non-Annapolis admirals in the Navy.
But Vice Admiral Chester Nimitz (himself
a former Naval R. O. T. C. instructor at the
University of California) predicted not
long ago before the House Naval Affairs
Committee;

“Probably many of the admirals of the
future American Navy will never have
been to Annapolis.” They'll come from the
“mustang” ranks now in training in our
colleges and universities.

Riding the Fast Mail

{Continued fram page 5%

Railway post office cars served as the
model for the new highway postal service
between Washington, D, C., and Harrison-
burg, Va,, in which regular mail distribu-
tion is carried on inside large postal trucks
while traveling along the highway. Pick-
ing up railroad mail on the fly was the
origin of a similar idea used by an east
coast feeder air line before war started.
Instead of landing at a field to pick up a
small amount of air mail, the mail plane
swooped down to pick up with a grapnel
hook .a mail sack attached to a line that
was suspended between two poles.

Conveyor-belt systems are used in most
large cities for sorting and stacking the
mail, and in New York and Boston much
of the mail moves between branch post of-
fices through pneumatic tube systems. The
main New York post office, for instance, is
tied in with 21 of its larger branches with
a double line of 8-inch pneumatic tubes.
Bundles of letters are placed in carriers
that resemble small milk cans and these
move at 35 miles per hour through the tube
system, being relayed from one station to
the next until each carrier reaches its des-
tination.

Every day, the New York post office re-
ceives, dispatches and delivers upwards of
14,500,000 pieces of ordinary mail, 132,000
registered pieces, 72,000 parcel post pack-
ages, and 260,000 pounds of newspapers
and magazines. Canceling machines that
handle 600 letters per minute are one of the
many mechanical devices used to handle
the daily mountains of postal matter.

(Continued to page 170)
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eevorummns KNIFE

The very knife-design makes you de a beiter job.
The handles make your lingers delt. Super-kesnness
makes elfortless cutting on hard woods, cardboards
or plastics. Epamul blade-shopes maoke X-ACTOS
follow guide lines easily; and

i surgical sharpness minimizes

« splitting. NOW, at first sign of

dulling, instant change lo anew |

blade renews the surgical keen-

ness. Re-blode to re-sharpen.

GET FREE BOOK, TELLS "HOW"

te bulld Maodel Planes propared By
expirts. PFrofusely illustraked, pampla,
E:sy ta fallow isstructions.  Build
polid  maodrin  for Mrmy amd Navy
spotter plance.

Wa | E-ACTS hnile Tor Tight,
sebcniewark Jaryles of blades

Conplein wob ors blads SBa, ) i
Wak % grirg ororied Hades  V¥Tite for FREE “How to bulld Model

. Flanes.** Send Sc fo cover handiing
nae and postage, At yowr local Hobby
Ha, T -ACTO bnila lor heevy Shop, Hardwart of Departmonl Stors
carung —3 uyle of Modes ar order direct. Exe
Cronplets wih orm blods. e grp Blades S0c for
Wuh § wrom ouostel Eludr: pack of 5 .
o

X-ACTO
CRESCENT PRODULTS €Oy
40 Fawwih Bvs, MewTerk 1LY,

$|ih|| ||“

o # Baul
12h|m-. !-I.H
M. B Filicd woodem chag )

bandien 1T Wodes FLER

TRAILER AKLES HITCH ES. AND PARTS

& Il you are Interesied in porchasing traller
mxles, hitches, and other tealler parts. contoct
us prompily. Cemplete house trailer  blue
prints, 51.00. Write for free literoture.

HAMMER BLOW TOODL COMPANY, Dept. 102, WAUSAU, WIS,

NEW ﬁrlnqu Atfachment

'éh.-r il e ki
Tt -Ilu e dor FALE Ilr usi I.|>.Ir|| g Loy
I-nn! prird Dk ol Ium?‘mutur Moms Menticn pour legies,

Huren Machine & Tool Co., Dept. B, Yale, Mich,

MANY NEVER
SUSPECT CAUSE
OF BACKACHES

This Old Treatment Often
Brings Happy Relief

Many gpufferers reliove nagging backache quickly, onee
they discover that the real cause of their trouble may
be tired kidneys.

The kidneys are Nature'as chief way of taking the ex-
wceaf acids and waste out of the blood. They help most
people pass about 5 pints a day,

When disorder of kidney i’um:tll:-n permits poisonous
matter to remain in your blogd, it may cause nagging
backnche, rheumatic paing, leg paing, loss of pep and
energy, getting up nights, swelling, puffiness under the
oyes, hendnches and dizziness,

Don't wait! Ask your droggist for Doan's Pills, used
successfully by millions for over 40 years, They Ri:lrc: hap-
py relief and will help the 156 miles of kidney tubes flush
out poisonous waste from your blood, Get n's Pills,

169



Mo More Domoge from Condensation or Sweoting Pipes,
Waoter Softencrs, Tanks, Walls, Ceilings and Air Ducts

e I A SURE CURE~—Thiz seneational
Hq’l -'H plastic eork conting prevents condensation
' drip from metal, concrete, brick, wood, plas-
ter or composition surfaees. l‘crmnnnnl.'l.f protects metal
pgninst rust and u:urr.ysum thus prolonging life of pipes,
tanks, ete. Forms n moisture-proof, insulation type coat-
ing. ﬂ,ppl} with brush, trowel or spray.
Stuceo=like finish requires mo muaintenanee and can be
A gallon ecovers about 30 feet of 1%

painted any eolor.

0.1k pipe. Comea in 1, 5 and 55 gallon droms.

Get ot Hardware, fl’:lum'hlnur 'I-1|ll &ulumlr Derlors or send
£1.90 for 1 mal. prepaid. Write for
J. W. MORTELL CO.,

Frea Hamndbook.
522 Burch 5t., Konkakee, 1L

WHY WEAR
DIAMONDS

When diamond-dazeling Zircons from

the Mines of faraway Mydtic Sam are

a0 eHective and Inexpensive?  Stand

acid, eut glass, full of FIRE. Thrilling

t':l;‘uuu d!1.i|u1ﬁll:tmli.mﬂrnn Examine hes
(3] I b rite for

FREE Catalogio. A Catalog

'.!:Ii';!:‘mf.;'if’.ﬁ,"w“#.' FHEE'

Wonder-Tone NOISE ELIMINATOR

Jusg ﬂmqu 1o your radio {long, short wavel
and enjoy recepiion free from disteacting
ngluu. mnﬂ -Mo-Money Pay Postrman B0c plis
walaEe or send G00 poul we'll samd pos i,
‘I wrm ki B days for refwed 1f ool delig el

WORDIER-TONE COMPANY, Deal. 25, 7070 W, Clark 51, , Chicaze JIL %

CRESCENT '1'0018 ASK YOUR

ﬁ:" meﬁfnﬂ@d HARDWARE

DEALER
vourn GRANDFATHER CLOCK NOW

Sard 15 for Shmpls SHOP TESTED COPYRICHTED ELUCPRINT.

T hn Rizaple Hansikdn fed-i- Hiul. wny oa thousanis have, DEME heines P LA NS
mnd mivty phaturs "HOW™ Hook pricing many fing bess welght

slhev, tube chime movessenis ahiowin niee beawtiful colonial
Fatlad coscs. Baibld naw. Avold Freeti. Save bhall. HU 1I'l
HUEMPEL CHIME CLOCHK COD., Bildg. 7% Guilenberg: lowa

Get this Handy ORIMI T E

Ohms Law Calculator!

\ Figures Ohms, Watts,
Volts, Amperes—
Quickly, Easily!

| Holves any Ohm's
Law  Problem  with
o gatting of the
slida, Regiires no
alide rule knowledge.
All walues are direct
rending. Seales on bwo sides
cover the range of currents, resist-
anees, wWaltages and vollages eommonly used in
Radio and Electrical Work. Size 434" x 8%,

Send only 10¢ in coln te cover cost of handlimg.

OHMITE MFG. CO., 4331 Floumoy St., Chicago, NI
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In all, the 250,000 employees of the na-
tion’s post office department moved 29 bil-
lion pieces of mail totaling 3,125,000 tons
through its 44,095 post offices and 6,553
branches during the fiscal year ended June
30, 1941. This was a great increase over
1940 and the volume of mail since last year
has likewise increased considerably. First
class mail makes up about half the total.
Air mail accounts for less than one percent
although air mail is increasing to such a
volume that the air lines are establishing
special air mail and express departments,

War has complicated the handling of the
mails, first by the unprecedented amounts
of material that must now be handled. Too,
the post office department and the railroads
have the task of trying to maintain normal
mail schedules even though emergency
troop trains disrupt ordinary irain move-
ments. Mail trains are the last to be tied
up when schedules must be changed tem-
porarily,

Another complication is the military
camps and training establishments that
spring up almost overnight. These must
all be provided with efficient mail service.
Mail volume at a small town may jump
from hundreds of letters to hundreds of
thousands of letters a day when an army
camp is built nearby. Usually the post of-
fice department is warned ahead of time
when such mass movements oceur with the
result that postal facilities literally follow
the troops around.

Delays are often unavoidahble in handling
navy mail. All large navy ships have a
small post office on board and even carry
ordinary post boxes in which outgoing mail
may be deposited. For administrative pur-
poses all such ships are classed as branches
of the New York post office, no matter in
what part of the world they may be and
even if such ships have never visited New
York. All navy mail is handled in and out
of the nearest shore staiion. Mail from
ships at sea and abroad is brought to the
United States by naval transport and sup-
ply vessels.

“Neither snow, nor rain, nor heat nor
gloom of night stays these swift couriers
from their appointed rounds,” has been
taken as its motto by the post office depart-
ment. No matter where you are, the de-
partment’s business is to see that mail ad-
dressed to you is delivered as rapidly and
as safely as possible.
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“Mummy”’ Foods for Victory
(Continued fram page 11)

To dehydrate food in such a cabinet, se-
lect vegetables in prime condition, free of
wilt, and pick them just before you are
ready to proceed. Some varieties dehy-
drate and keep better than others, and a
good rule is that the most brightly colored
varieties stand dehydration best. Heavy
stalks, skins, and outer leaves should be re-
moved. First wash and then cut such vege-
tables as carrots, beels, potatoes, cabbage,
or tomatoes into small pieces, or slices ;-
inch thick. Corn trimmed from the cob,
peas, or spinach leaves need no such cutting.

Next blanch the material by steaming it.
This may be done by filling a eolander or
wire basket not more than half full with
the material and placing this in a kettle
containing an inch of water, not enough to
wet the vegetables. Put on the cover and
boil vigorously. This steaming continues
for from 2 to 10 minutes, until each piece
is heated through. Test by removing a
piece from the center of the container, It
should feel soft but not completely cooked.

The blanched pieces are then spread, not
more than half an inch thick, on the cheese-
cloth of the drying trays. Stagger the trays
in the dryer. The thermometer on the low-
er tray should be kept between 140 and 150
degrees. Complete dehydration requires 4
to 12 hours and must continue until the
food becomes bone dry and brittle. The
trays should be rotated every half hour or
so to insure even drying. Heat should be
reduced during the last stages to prevent
scorching,

After cooling, the dried food must be
stored in moistureproof and insectproof
containers, sealed from air with cellulose
tape or paraffin. A small piece of Dry Ice
may be dropped in each container and al-
lowed to evaporate completely before the
food chips are poured in. This provides a
carbon dioxide atmosphere in which the
dry food will keep for years without de-
terioration. Additional information on how
to build home dehydrators and use them

may be found in the U. S. Department of
M{%uiuu_hmimf
i’ the pamphlet }?_'ing of Vegetables and
Fruil___t:,srﬁg,lhﬂ_l’:[@ne " that may be obtained

rom the Office of the Director gf the Col-
lege y%maﬁhr-

nia, Berkeley, Calif.
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L{ING ago the last production line stopped on
Evinrude's peacetime products . . . so that the skill
of every worker, the output of every machine,
could be wholly centered on the war effort.

Many vital products are included in Evinrude's soar-
ing "volume for Victory”™ . . . and it is no secret
that outboards are among them! We are frankly
glad of that. With 33 years of experience to aid
us, the job of building fine motors for all of Uncle
Sam's services is obviously “right down our alley.”

We're giving the job all we've got |, , . in research,
engineering, manufacture. And after Victory the
Evinrudes you again can buy will be the finer for it
.« » in every feature and detail, worthy off-spring

of a fighting breed! EVINRUDE
IcToRY || MOTORS, 4995 North 27th Streer,
Milwaukee, Wisconsin.

Erinrnde Motors of Canada,
Peierbora, Canada
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Two Modern Crystal Sets
(Continued from page 157)

for connections to various parts of the cir-
cuit. All coils are wound in similar fashion.

The coils and other parts for the set are
mounted on the simple hard pressed wood
baseboard which is supported by small
wood cleats, as shown in Fig. 2. Mount the
variable condensers (Ci) and (C2) in any
convenient way, usually by means of a
short machine serew up through the base-
board. Some types will require a small
panel. The exact capacity of the variable
condenser is not important, any condenser
with 20 or more plates will work. The crys-

tal detector may be any adjustable type.
Mount the coils on the baseboard with
China cement or small angle brackets.
Fahnestock clips provide connecting ter-
minals for the antenna, ground and head-
phones. Follow Fig. 2 for wiring carefully
and make sure that one end of eoil (Li)
connects to the stationary plates (5) of the
variable condenser (C1) and the other end
to the rotating plates (R). The rotating
plates are common with the condenser
frame and the connection may be taken at
any convenient point on the frame if a sol-
dering lug is not provided. Use rosin-core
wire solder, and flexible insulated hookup
wire for all circuit connections. Ordinary
bell wire may be used if no other is avail-
able. To test the set, use a good outside
antenna about 100 ft. long and run the
ground to a clamp on the nearest cold-
water pipe. Clip in the headphones, and
set the two variable condensers at approx-
imately half capacity each, and adjust the
crystal detector to a sensitive point. Then
tune both variables until the signal you

(Continued to page 174)
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Toeday, our entire efforls are devoted
o the production of military model
Harley-Davidsons — molereycles that
stand up under the grueling punish-
ment of war. Tomorrow, when days of
peace return, we will be preducing the
best Harley-Davidsons that money can
buy — rugged, dependable motor-
cycles for business, police and sport.

G - -
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HARLEY-DAVIDSON MOTOR COMPANY

o Harley-Davidson
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want to hear is loudest. You will find that
condenser (Ci) tunes in the stations, and
(Ca) is useful for cutting out the unwanted
stations. In the original model the tip end
of one of the plates of condenser (C1) was
bent so that with the condenser completely
closed it shorts out. This is useful when it
is desired to get the strongest possible sig-
nal from the highest-powered local station.
This can be done with a switch if preferred.

Set No. 2 uses a simpler detector circuit,
the signal from the crystal detector being
fed to a TOL7-GT amplifier tube. The same
general construction details are followed
for this set. All parts are noncritical; the
audio transformer may be any ratio near

\_

SWITCH

INE |
DG = *

the one given. The electrolytic condenzer
bloek may contain two 5 mfd. or 10 mifd.
low voltage condensers Ca and Ca: which
are connected in parallel; 150-200 v. Cy and
Cs are not critical. Any electrolytic con-
denser block with the same voltage ratings
and more capacity may be used. A com-
mon type is an a.c.-d.c. block with one 16
mfd. section and one 12 mfd. at 150-200
volts and two 10 mid. sections at 35 volts.
The line-cord resistor should be 300 ohms
but 290 or 310 will work, A detailed list of
the noneritical materials used in both sets
is available from Popular Mechanics radio
department without charge.

Wiring for set No. 2 is more complicat-
ed and will require some care if this is your
first set. Photos B, C and D show the ar-
rangement of parts above and below the
base., Check every connection carefully
with diagrams Figs. 3 and 4 as you wire.
Use the same type of antenna and ground;
any small magnetic speaker may be used.
With headphones there will be some hum
and the signals will be very loud from
strong local stations, however slight detun-
ing will reduce the volume. The blueprint
number for these sets is R-311.
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IT REPRESENTS FREEDOM. It repre- '
sents our liberty to do those things we
choose to do—to buy, with our earnings,
the comforts that appeal to us—and to en-
joy them as we wili].

It represents the American way of dis-
tributing fine things with equality., The
factory watchman, the mill superintendent,
the millionaire yachtsman—all may and
DO drive the same model Sea-Horse. All
enjoy the same perfection of performance.

It represents the things which will be
ours again when the war is won. In the
meantime there is work for us to do.

For our part we have stopped the pro-
duction of outboard motors for civiﬁlian
use. We are working 1007 on certain war
items for which our experience in building
precision products has fitted us.

All to the end of winning the earliest pos-
sible victory—so we can get back to those things

we hold dear—including golden hours on the water. JOHNSON SEA-HOR SLS

sowson worons - wixsean wvors . FLEEMD iy
TOOLS to build Airplanes

Thtie swarms of airplanes needed to speed the

doom of the Axis could never be built nor
gserviced without hand fools = hammers, screw
drivers, planes, breast drills, chisels —the
same types of hand tools you use on the job
every day. Stanley Tools are being used in
tremendous quantities by airplane plants, air
bases and training fields, carriers, and by
gvery flying field on the fighting fronts.
Because of this demand, tools for normal
use are necessarily scarce. Buy them only for
essential use. Stanley Tools, Division of The
Stanley Works, New Britain,
Connecticut. Trads Mark

Plots - Comrtery Collieny

STANLEY TOOLS

| ““The Tool Box of the World’*
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DOOR-EASE
STAINLESS STICK LUBRICANT
: EASES STICKING DOORS

Uee Door-Ease — like a crayon — for thingn
that etick or saqueak . . .doors, drawers, win-
dows, latches and friction catches, serews,
zippera, ete. Clean, waather=proof,
long lasting ! — Door- Ease Mira.,
Muskegon, Michigan.
in metallic container at Hdw., Auto
Accessory, Depl., and Dima Stores.

5T sEiCANT

don’t WORRY

Why I]mt up with years of
need gglq dlmﬁ:nmfﬁriand
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance lg:}-
mits the opening to close,
yet 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.
BROOKS COMPANY ,158-B State 5¢., Marshall, Mich.
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Robot Guardians of Billions
(Continued fram page 31)

Two young hoodlums in Forth Worth,
Tex,, recently discovered the effectiveness
of the closed eireuit. They elimbed a pole
and cut the burglar alarm wires in front
of a ztore and before they could jimmy the
door private guards and the police arrived.
When wires are cut detectives know ama-
teurs have been at work.

A pneumatie system for vaults or small
rooms that are almost airtight sends an
alarm when the air pressure is disturbed.’
This can be caused by opening a door or
window or cutting a hole in the vault. A
small fan set in the wall ereates a partial
vacuum and when the outside atmosphere
rushes in the air pressure is changed, set-
ting off the alarm.

Microphones suspended from the ceiling
of vaults respond to sound waves caused
by an acetylene torch or the blow of a ham-
mer, The police, in answer to a radio call
from headquarters, usually arrive on the
scene belore the “yegg” knows an alarm
has been given.

The flame of the cutting torch, which has
a theoretical temperature of 7,800 degrees
Fahrenheit, activates an alarm that re-
sponds to heat. Other automatic systems
release tear gas before a vault if a burglar
tampers with the door.

Many vault walls of steel and reinforced
concrete are strung with electric wires not
more than four inches apart. These for-
tresses have walls from six inches to six
feet thick and steel doors that frequently
weigh tons. A vault in a Cleveland insti-
tution has doors that weigh 180 tons each
with hinges that alone tip the scales at 40
tons.

Automatic time locks, set from 15 min-
utes to 72 hours, take no chances with hu-
man failure. Most of the locks begin work-
ing automatically at 10 p.m. just in case a
careless employee forgets to set them when
the doors are closed. The time lock was the
answer of protective engineers to criminals
who either blew off combination locks with
explosives or forced custodians to operate
them.

Before the development of automatic
alarms, bankers relied on some ingenious
and cumbersome means to guard their
money. Vaults beneath the Bank of Eng-
land in London were recessed with water-
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proof enclosures so they could be flooded
for protection. The burglars' tools would
have had to include a diving suit.

All a burglar needed to blow up a safe
in the old days was a crack 4/1,000-inch
wide and a few ounces of nitroglycerin.
His task today isn't so simple with a new
safe composed of an outer layer of sheet
steel, six inches of reinforced concrete, an
inner lining of copper at least one-half inch
thick, and two and a half inches of tool
steel. At Underwriters’ Laboratories this
safe resisted an attack with tools, Lorch and
explosives for one hour,

That may seem a comparatively short
time to the average citizen, but to safe-
breakers it is an eternity. Most burglaries
and robberies, timed to the split second,
average between three and five minutes.

When one considers a few of the hurdles
a burglar faces before he gets near a vault,
safe or even a storeroom, it is easy to un-
derstand why he shies away {from protect-
ed premises, Some 15,000 banks, whose
alarm installations are certified by Under-
writers' Laboratories, haven't had a single
“break” in 10 years. Even a bag carried by
bank messengers is designed to foil rob-
bers. Ten seconds after it is snatched from
the hands of a messenger four blank car-
tridges explode and smoke billows forth,

Windows are guarded with tinfoil
charged with electricity, or dowel screens
lined with tiny wires. Doors and walls are
wired so any disturbance breaks the cur-
rent and causes an alarm. The new doors
made entirely of a sheet of glass look vul-
nerable to attack, but if struck with a sharp
instrument the glass is tempered so it “ex
plodes” into small cubes with a terrific
noise. Destruction of the door sets off an
alarm,

The electric eye, used both outside and
indoors, takes its toll of burglars, arsonists,
saboleurs and prowlers daily. It may he
located along a fence, before a bank of win-
dows or doorway, or eriss-crossed along
the floors of a building to cover every few
feet of space, Invisible rays developed o
operate in fog are helping protect T. 8.
harbors against sabotage. Where and how
they operate are military secrets. The rays
are guarding defense plants and arsenals.
Officials well remember that during World
War I sabotage by German agents caused
damage of $150,000,000 in this country.
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Procigion Machines, =—— Benders, Hrakes,

Shoars—aaving Man Howors and Critical Mo-

terinls. Write wa on  your

buginess letterhead for catalog

n-—i-"leul Duplicating Without
(-1

ﬂHLII!‘III MFE. COMPANY
1 #&th Avenus 5,
H-unupuh- MimnA.

i R BENDER
ﬁ‘ -:i P

.ﬁ.]wnrl write your nnme ond full address elearly when
answering advertisements,
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SAVING
MINUTES

WHERE
MINUTES COUNT!

~ THE arsenals of war production, “Yankee™
I Fine Mechanies® Tools save time, work,
trouble, and money — not only becanse good me-
chanics use them, but also because they make good
mechanics berrer! Even the humdrum jobs of driv-
ing screws, drilling holes or tapping threads are
speeded up because these tools are made for speed
« + o for doing little jobs in a big way. And behind
their ingennity is more than a ball century of
proved performance in plants and shops and homes
the nation over. We can't make “Yankee™ Tools
fast enough to meet war-time demand, so protect
the tools you have. Use them wisely and they'll
treat you well

“YANKEE” SPIRALS

]l [ i—
Simple. Compact. Strong. A size for every porpose.

"YANKEE"TOOLS

make good mechanics better
Hurth Brus- M‘E- Gb-. Fhilalt UI 5- Au
Established 1880

Makers, also, of * Yankee-Handyman'™ Tools

SAVE TOOLS

Proteet them in s genuine Oorstoer Chest.
Free Untnlog to Toolmakers and Machinists
GERSTHNER TOOL CHESTS
443 Columbia 5t Dayton, Ohio

[ F'.:Q'!:erﬁ;ﬂﬁh ”TRSAACJ 0 R

Drive thru gear reduction. lﬂ-m stroke, FREE Circular
10-ga. blade, Economical, saws to profit. and Price List

DTTAWA MFG. CO., 1827 Forast Avenuw, OTTAWA, KANSAS

ONAN ELECTRIC PLANTS
ALTEI!NATIG AND DIRECT CURRENT

Ci oL al'l-.l ‘.r. m, for FATRERE,
A I||-|'| | A, PURLIE BULLIKGR

sle Lighis, Madios .‘\-1 stor, All Applisnees
Cheer &8 STORCK SECHIELS — £58 im 50000 Watis

Any Viltage = Any Frossency
i K s I, £, Types

Conembinia
Slwnimal, Fulll & wremns tie and Self-5
Slupged = COMPLETE, HIILDY for GPERATION,

FHANLISANDS IV USE IN ALL PARKTS
||I THE WikRLIN

Wrire fis Commplere Themails

D, W, ONAN & SHNR

10T H Rogabvies dvemiue « SIISSNEAFDELS, STIKN,
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Adventures of the Inshore Patrol

(Continued from page 76)

power, on inland waters as well as at sea,
counts in your favor. Right now the small
boat navy is being recruited up to full
strength and if you can qualify for enlist-
ment there may be special advantages in
it for you.

For one thing, you will serve in the naval
district in which you enlist, where your
local knowledge is the most valuable. Pos-
sibly you will continue to live in your home
town, For another thing, your own past
experience probably will make it unneces-
sary for vou to spend a month at a naval
training station and so you go on active
duty at once. Again, you will receive a
rating based on your own past experience,
That means that you may be sworn in as a
coxswain or a bosun's mate, instead of as
an apprentice seaman, and with corre-
spondingly larger pay.

Even if you haven't had small boat ex-
perience there may still be a place for you
in the inshore patrol. The small boat navy
needs well qualified amateur radio opera-
tors. All of its vessels are equipped with
two-way sets and many of them in addition
have special military radio-type equip-
ment. The service is also locking for ex-
seamen, Diesel engineers, electricians,
plumbers, and carpenters, among other
trades, for there is plenty of work to do
around the boats and they must be kept in
sea-going condition. To enlist in the M-2
classification, the reserve group being de-
gseribed here, you must be between the
ages of 17 and 50.

The inshore patrol operates mine layers,
mine sweepers, station vessels, net tending
vessels, harbor patrol boats, dispatch boats,
and coastal patrol boats. Many of these
were built for their particular duties while
others have been converted from fishing
boat and pleasure boat hulls. Many of the
mine sweepers, for instance, were tuna
clippers or purse seiners rebuilt and refit-
ted for their present duties. Pleasure boats
ranging from small, fast cabin cruisers 30
feet long, that make ideal dispatch boats,
to large sailing yvachts 150 feet or more in
length, capable of offshore duty for weeks
at a time, have been donated by their own-
ers to the Navy for the duration of the war.
The Navy accepts them “as is,” refits them

POPULAR MECHANICS



for their own work, maintains them in good
condition, and will restore them “as is" to
their owners when the war is over. It
sometimes happens that the owner of such
a boat volunteers both himself and his ship,
in which case he is assigned in charge of
his own vessel because he is well qualified
to operate it.

But don't get the impression that the
work of the inshore patrol is something like
pleasure boating. You go to sea in foul
weather as well as fair and you take a beat-
ing when the water is rough. On the stern
of a mine sweeper you will be working up
to your hips in water when a wave comes
over the low rail,

Such duties as mine sweeping, for in-
stance, become monotonous after you have
swept the same area day after day. Yet
there is always a thrill to it and an ever-
present element of danger. In spite of all
her protective gear a mine sweeper takes a
chance on being destroyved by a mine, for
it is her own hull that does part of the
sweepling,

On patrol duty you go out hunting for
enemy submarines and occasionally you
find such a target. In such work as this the
surface vessels co-operate with the blimps

‘and the army and navy bombing planes
that maintain a constant aerial watch off-
shore. Now and then there may be a spe-
cial assignment, such as escorling a con-
voy, or lying close to the beach at a spot
where spies may try to get ashore.

The small boat navy is seeing action to-
day. With enemy craft operating on both
coasts there are plenty of adventures, al-
though most such stories can't be told until
after we have won the war.

Fluffy Down From Cattail Fibers
Is Wafer—Resistan.}(S{;ﬂing 3

By processing the fibers“ol tThe odrrfon
cattail plant, a fluffy, lishtweight and wa-
ter-resistant down has been produced by
Dr. C. F. Burgess after 10 years of experi-
ment. It is said the new product could take
the place of imported materials, now under
strict priorities, for stuffing such objects as
toys, sporting goods and upholstered fur-
niture. Because of its buoyancy in water
and good insulating quality, cattail down
may also be used for life preservers and
as padding for airplanes and tz_ nks.
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Mals  woakF gan  and odl e farther,
Strelch your  eation  carl  wills e
E-Way Regonditioning Serviec: (1) Huve
Hurd Fiston Rings insthlled, They are
selllulricaling, non-scoring, reguiring
b Fuansin pEerisl. (21 AL dhe same Lime
part. b Hurd ““Hureslnp"' Plsion Ex-

A\
oS>

piiklerd.  They ore Bexilde, yel force

miEton Lo ronform o cylinder shape. | BURD
i Complele Lwe joli wilh HBurd Valwve | .
"avking. Keeps valve siem lubreleoted !

and wenls combuntion ehomiser, For */alis % VALVE
cut' motor cconomy—go All L way PACKING

with Burd 5-Way Heoonditboselng.

BURD
3qu B‘?nn )

RECOMBITIONING
SKIRT

SERVICE i
EXPANDERS - | F |V

Burd Piston Ring Co."
Rockiord, [ii.
Asseciate Ca.,

Liberty Foundries Co.,

liiri: of HabDees Heators

| Burd Piston Ring Co., Dept. PM., Rackford, 11l

Pleas e send informoiion on sdvaclapes and. ocnas
apved of Hund 3-Way Motor Becondibioning Serv-

lee.  Also copy of “Aglo Serviceman's Handy
I Hlamiilenk, "

...............................................
.............................................

Schools and Home
Workshops

Wake your oan caEtinge of aluminum, copper, bronge, silver, Foundry
aele are available in thres sices LIIE|IJ|'J.|._HE Z400 _'F_'lt':'. . Jnln:_l Firs=
naces, $17.50, $24.0, $31.50, lob. Honsas City. Free Circular.

KAMNSAS CITY SPECIALTIES CoO.
P. 0. Box 6022, Dept. P-25 Kansas City, Mo.

'u_&' ] WORLD’S LOWEST PRICED
== ADDING MACHINE “oese

FREE TRIAL

CETCEL
o esomc VA s QLY L
! UIIATE:, Motatoy. Opermtes withoniy s
ﬁlllTl.'r Hick. ."I.n!llu.unllll‘il-‘ll‘l-l. multiplies, slﬂ'ﬁ %H;T
divkios, Counts up to ten olilion, Fays for MONEY
Ateelf ovier ansl over, ldeal Gift—for Buai-

a
nesas. Income Tox and school use. MONEY BACK GUAR-
e | AMTER. Seind name ond sddeecas,  0® PudLman on

el 52,50 nlus oostege.  iSend full eash f outside 11, 8.
T TR Maonoy back in 10 days if pet delighted. AGENTS WRITE.

AT 00| CULATOR MACHINE COMPANY (Mirs.)
DEPT. 138, P. O. BOX 1118 CHICAGD; ILLINOIS

B AL
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:;-*- Selects WITTE

¥
=

In the many instances where these famous WITTE
Diesel Engines have been used as power units in
connection with other manufacturer’s sumping
equipment, they have always added to the dependa-
bility, efficiency and long-life, low-cost service of
the complete equipment,

Today, WITTE Diesel Engines, as well as WI'TTE
Dieselectric Plants, are being produced exclusively
for America’s war effort and are serving freedom’s
cause in many parts of the world. Bur certain ‘Iflctﬂté
for America is ahead, and then these tested an
proved power units will again be available for all.

DIESEL ENGINES
for Dependable, Low Cost Power

S H. P. Contrifugal Pump Produced by
GORMON-RUPFP CO., Mansfield, Ohlo—
Powered with WITTE DIESEL ENGINE—
{Below) Another exampls of how pump-
ing equipment manufacturers dopend om
WITTE IHesel Engines [or dependable;
low=posi power.

WITTE ENGINE WORKS

KANSAS CITY, MISSOURI
LARGEST BUILDER OF SMALL DIESELS

1742 OAKLAND AVEMUE

73 Years of
REHAE!UTT

GS TOOL CHESTS

GS Tool Cheata ave waed by thousands of
mechanics to safeguard their valoable
precision tools. Illuatrated ia Solid Oak
Chest 20%x 8" x 134" with 7 drawers and |
TWO LOCES fur complete aafetly,
Price §13.50 Elus ghipping charges.
QUICK DEL ¥ to workers in
war plants. Extra discourts om
J‘{_uantita' ordera, INQUIRE. SEND
OUERE ORDER IN TODAY,

Write for four page folder.

GEO. SCHERR CO.

128A LAFAYETTE ST. - - MNEW YORK

TRAILER BUILDERS' PARTS I:.I‘I’M.ﬂﬂ
We'll save You memey an everything. Larpest
and most complets traller builders” supply house
inthe United States, Member TRAILER COACH

MFER" ASS0C. Hengd 10c for paris ulnlpg
Compleie Plana nnd NA.TIQHAI. TEAII.IR Eﬂl.lll'-‘a Co.
Bulding fnsiruciions Bt 719 M. eventh S Milwaukes, Wis.

Beautifully Siyled-Low Prluﬂ
nkeery mors conscious @f their e,
siabrg. Shows 300 styles, sesrling and gold
. Chapas & detkgn ssitabls fsr your grosg.
I Ny laadas [osr A8 Wiiks Laduy]

"""l'("bcnnr v
PROTECT YOUR TOOLS FROM T“EF'I' ;

Wekte winh eleetr
ok Iall.ls [
-,

hlnd- WAHAE P

Inderesding

ARKOGRAF P'l'.N EI}I 3'12?"? { 3I1r1 SI‘. Pmlanc i’.‘lr{- (T B )

Always write ) your name and full address
clearly when nmwermu m:lvrrtupmpnts.

KRW ARBOR

work in the end.

KRW EBench Type Arbor
Presses, 3 sizes
No. 87-P %% Ton, 518.25®
MNo. 87-0 1 Ton, $23.00%
Mo, 37-M 3 Ton, §33.00%

*Prices F.0.B  Arcade, N. Y.
Blliﬂltl hi!il'ﬁf wenl l:!l' Rockivs,
Stand illust

HEEDED IN EVERY SHOP—SAVYE TIME AND
MONEY—DO BETTER WORK, QUICKER.

No shop is complete without a small arbor press. Press-
ing and squeezing operations can be done better and
faster on & KRW Arbor Press. Btop uging vise and
sledge hammer methods—they generally deliver spoiled
W Factory-To-You Prices give
you greater value for Your money.

K. R. WIL’SDH, 17 I.Il: St., BUFFALO, N. Y.

Builders of Shep Eguipment for Ford Deolers Since 1916

PRESSES gt 1oy ano

Order today.

ERW Hydeaulie
Preases are built
in 25, 50 and 75
ton asizes. Prices
ptart at F198.00%
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New Magic Frnm@&éﬂ’{fﬂﬁe.
{Continued from page 4)
ments to bulky sections of tanks. 0il
grease dissolve in it like sugar in water.

The Cellophane which eame on your
peacetime packages is now laminated to a
light cotton fabrie, replacing the coat of
grease used in the last war to prevent rust
and corrosion and keep out dirt. By wrap-
ping a rifle or gear before shipment, hours
of labor spent removing grease at the re-

eiving end are saved,

Butacyte, the plastic layer in your auto-
mobile safety glass, is now a rubber sub-
stitute in raincoats, water bags, hospital
sheeting, life rafts and belts, food carriers,
waterproof and oil resistant clothing for
sailors, in the sound dampening of pickup
microphones and as a plywood adhesive,

While the nation has been worrying
about the rubber shortage and transporta-
tion problem, Du Pont chemists, by discav-
ering a high-strength yarn called Cordura,
have increased the load capacity of Amer-
ican planes by cutting as much as 20 pounds
off the weight of an airplane tire, The
strength of this cord, a rayon product, is
lopping millions of pounds from the weight
of combat vehicles and permits them to

roll with a smaller skin of rubber over the
Cordura fabric. So strong is this fabric that
a huge army car can run miles on a flat
before the casing comes apart.

On the industrial war front, thousands of
chemical discoveriez are adding to the war
effort. One is a flexible, elastic and resil-
ient synthetie resin combination which is
replacing rubber and proving more effi-
cient. This plastic, Resistoflex, came from
experiments by RCA chemists. It already
has fifteen important uses, among them
plastic gloves, which not only resist the ae-
tion of grease and solvents, but are trans-
parent, which improves efficiency. It stands
up well in sandblasting hoses.

Chemical “balloons” are now recovering
from low-grade minerals quantities of vital
copper, zine, lead, nickel, tungsten, chro=
mium and other strategic metals,. Working
of low-grade deposits formerly thought of
little value is made possible by so-called
froth flotation. Chemicals with an affinity
for the grains of ore lift them in a bath
from the worthless “gangue” or residues
with which ores are associated in the earth.

{Continved fo page 182)
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L7\ NEW GLUE nolds
i on all fmqnts!

| Unele Sam approves Weldwood W!.t:rprn-nfGlul.'fD.rmr. in his

boars and planes®, Mo wonder , o .« it welds wood and other fib-
| rous marerials permanently. Yet requires no heating, waiting oc
special equipment. Add rap water o vder, stir — and use.
Ideal for home repairs . . . won't dry oot in heated rooms. Ar
hardware, chain stores, lumber yards— 10¢, 25¢, 30c and 85c¢;
or send 23¢ with your &r,p.[n:r'; name for sample can.

UNITED STATES PLYWOOD CORPORATION
Warld's Largest Producer of Plywood
Weldwood Glue Depr.; 103 Park Avenuce, New York, N.Y.

SAPPROVED for alreraft
Compare These Amazing Qualities

by 0. A . 5. Mavy
1. Tremendous Strength
2, Waterproof
3. Rot and bacteria-proof
4, Economical
5. Stain-free
6. Quick and casy to mix

“Makes the glue line
the SAFETY line™

H. Army, L.
wnd Civil Asrunailics Agths
writy when properiy applled.

ELOWaADP
Plasrie Rasin
| WATERPROOF GLUE

”a ANYONE CAN SAN
THEIR OWN FLOORS

at a B/G SAVING!

Now i1"s easy lo have a profession-
al b ol floor relmishing withoul
drudgery, withouwl the inconvenicnco
of walting to gel the job done and
al small gosl. The new CLARKE
SANDER which you can renl from
a local deader at-a small daily
charge is almosi as easy lo oper-
ate as a vacuum cleaner. [F whisks
away the old linish, makes your
old Meor look ke & newly laid loor 9
sanded to a satin finish, Write for
the name of dealer in your com-
munily wha renis them.

The FOLEY
SAW FILER

s in wuse by

U, =R, Army,

MNavy, Alr Foree,

Biinelradds of War A FOLEY Automatic Sow Filler files hanad, circulas

nmd  manuiecs and band Aswa better than the best hand filer.

turiag  planta, ley Aledl mpwe cuk faster, stay dhag bon « They
ncrease sawing production 35680 to ?o% in plant

millls, factoried. The Foley euts m fAling Ums, sEves on fled &

reduces saw hrooksge, rite for liLeralure.

FOLEY MFG. m., 2163 Foloy Bldg., Minneapolls, Minm.
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I’HI]HEIEIIAI’II
RECORDS

NEW ez

* e e

¢ Individual Come
partments

J¢ Easlor to Find
and Put Away

. : o i
PROTECT YOUR PRECIOUS RECORDS
Here's a brand new Home Sweet Home for them.
You'll like this beautiful, well built cabinet that
looks like a matched set of books. Each record
stands upright and does not come in contact with
its neighbors. Records are easy to get at—will
not break, bend or become warped. The sensitive
surfaces are protected against scratches and
scrapes,
Filing and finding made easy by simple number-

ing system. Sets of numbers and contents register
included—even a child can keep records in order.
Attractively finished In pin seal simulated leather,
Cholee of 4 culnrs. marcon, blue, green or black.
Each cabinet iz 53%% wide and holds 25 records.

Re6ords....... SBTS | Rolols.._ $3.25

Records... Records..... r

ORDER TODAY
You'll ba delighted
with tho new Amfile—
Bast Gift of the Year
tor & Friend or Yoursell

At Btores or Sent Postpalid on
10 Days Money=Buok Trinl

AMBERG FILE & INDEX CO.
Filing Specialtica Since 1888
1702 Duane Blvd., Kankakee, HI.

Bl.,l ILD THESE PROJECTS
Moial B25 Dk Wi “H“u&"ﬁ"%&‘ﬁ
D S TR S
CRAFTSMAN'S MODEL CO. Dept. P-65, 2030 M. flm Si, Milwsuhes, Wis.

RAISE GUINEA PIGS

MAKE MONEY. Thousands needed—War demand
greal. We supply breeders and buy the young. Write wo-
day for FREE illustratesd bulletin, RESEARCH SUP-
PLY CO,, Dept. F-5, 2436 W. York 5t., Phila., Pa.

B MONUMENT

AnYwhere in
L 8. Lai-

Oenuane Girauite v Mlarbie.  $13.63

l.]'. II: or !llr.- H '\-I|.|I

Bored. Guar-
nnteed. Free
Catnlog &

Jn.-.n--n
el -
GHARITE I:'D\- A II I:rn“-n FII.- -t

WANT a armamnt husl=
neas  profession  of Euur
owna! Than BECOM
FOOT CORRECTIONIST.
Earnings in this gEreatly
needed profession run ne

- hs ho trainin
ﬂ'i";&iﬁ“émn el —o farther capital meeded, BG EOUds
to buy. 4Tth ]rnnr tp for free booklet,

Stephenunn Svstem of Foot Correction
28 Back Bay, Boston, Mass.

mampled of
slone,
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Copper and zine for shells, lead for bul-
lets, copper for wire, vanadium, nickel,
tungsten and molybdenum for special
steels; manganese, chromium and a host of
other vital metals are now obtained by
froth flotation.

Puffed-up sand has been converted into
excellent insulating material. A new chem-
ical process removes copper coatings from
steel scrap without injuring the base metal.
A synthetic chemical, urea, stops splitting
and checking of lumber during drying.

Chemistry is working wonders on the
home front, too. Du Pont has a coated fab-
ric which glows in darkness. It may be cut
into luminous strips to mark doorways,
staircases, handrails, fire extinguishers,
arm bands, etc. With a glue backing, it
may be applied to any surface and removed
just as easily,

A new type window pane which contains
no glass has been developed by Monsanto
Chemieal Company. Made of wire mesh
sandwiched between two sheets of plastic,
it will withstand the explosion of a 150-
pound bomb eight feet away without shat-
tering. It can be applied by merely stapling
the pane into a regular window frame,

Wood impregnated with chromated zine
chloride has been found to resist decay,
termites and fire and this discovery by Du
Font is increasing the value of timber for
defense housing, hangars, barracks, and
armories,

The scarcity of metals has only served to
increase the beauty of newly equipped
bathrooms, for Lucite fixtures of trans-
parent plastie, are now in production.

Cellophane laminated cans replace metal
cans, and Cellophane bag-in-a-box con-
tainers carry heavy liquids for cooking,
such as egg yvolks and fluid chocolate.

Collar and cuff fabries are stiffened and
made more serviceable by being laminated
with nylon sheets. Clothing, drapes, cur-
tains, upholstery and hundreds of similar
items are rendered flameproof by treat-
ment with a Du Pont chemical which does
not alter the appearance of the fabric, but
in some cases actually improves its wear-
ing qualities.

Just as the recent chemical discoveries
for peaceful use have aided the nation in
time of war, the remarkable discoveries
which have followed Pearl Harbor will
make the world a better place to live in
when the troops come marching home.

POPULAR MECHANICS



MOTORISTS Wanied

TO MAKE THIS UN/QUE ....

GAS SAVING TEST

SAVINGS ==

Car Owners: You are invited to make a gas saving road test wit

h the Vacu-matic on your

own car, with the absolute understanding that unless it proves to you that it will save you

up to 309, on gas and improve your car perform-
ance, the test will cost you nothing. Investigate this
remarkable discovery that trims dollars off gasoline
bills—gives you worthwhile gas savings—more power
—quicker starting—more miles on less gas.

Automatic Supercharge Principle

Vacu-matic is entively different! Tt operates on the
gupercharge prineiple by automatically adding a
charge of extra oxygen, drawn free from the outer
air, into the heart of the gas mixture. It is entirely
automatic and allows the motor to “breathe’ at the
correct time, opening and closing awlomatically 1o
save dollars on gas costs.

Proven By Test

In addition to establishing new mileage records on
cars in all sections of the country, the Vacu-matic has
proven itself on thousands of road tests and on dyna-
mometer tests which duplicate road conditions and
record accurate mileage and horse power increases.

Fits All Cars —Easy to Install

Vaeu-matie is constructed of six parts assembled and
fused into one unit, adjusted and sealed at the factory.
Nothing 10 regulate. Any motorist can install in ten
minutes. The free offer eoupon will bring all the
facts. Mail it today!

—= Sworn Proof of Gas Eavlngs—|

This certifies that I have carsfully resd 300
ariginal letiers received from Vacu-matic users
testifying te gas savings up Lo 30%, many report=
ing added power, Smoother running, and quicker
pick-up. These loetters are just a ssall part of
the larger file of enthusiastic user
letters that I saw at the company offices.

Signed

Dhorge I Eire-

Get Yours FREE
For Introducing

AGENTS

Vacu-matic offers a splendid opportunity lor
unusual sales and profits. Every car, truck, trac-
lor, and motereycle owner a prospect. Valuable

territories now being assigned. If you help

introduee it to a Iriend, you can obiain your own

free. Check and mail coupen leday.

SEND

THIS

THE VACU-MATIC COMPANY
TE17-768 W. State St., Wauwalosa, Wis.

also how 1 may chiain cne lor my ewn ear
This dees not cbligale me in any way.

HOme weevorsrannasnisnes
Address
':1‘]'....«...

Please send full parliculars about VACU-MATIC,

sEssas s R RERA R R RE
O T T R T P Y

aEEEA BB E R REE alm+iilililllllll

FEE O COUPON

O Check here H interesied in Agency Propodiion
L v 0 F ¥ 0 0 ' R ' ¥V L 0 0 |

The Vacu-matic Co., Wauwatesa, Wis.
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HOW TO GET THE MOST
OUT OF YOUR LATHES

No. 4 in o series of suggestions made by the South Bend
Lathe Works in the interest of more efficient war production

Keep Your _
Lathes in Trim

The old proverb, “An ounce of
prevention 18 worth a pound of
cure”, is as applicable today as
when first expressed by some long
forgotten =age. Lathes and other
modern precision tools must be “kept
in trim" if they are to give the long,
trouble-free service that is expected
of them.

Although the adjustments required
to “keep the lathe in trim" are few
and simple, they are important and
should not be neglected, And even
though the lathe is rigidly construct-
ed and will stand some rough hand-
ling, it should be protected from un-
necessary abuse,

Power Transmission

Maximum efficiency as well as
maximum production depends on the
effective transmission of power to the
lathe spindle. The motor, being the
source of power for the lathe, should
develop its full rated power and
should operate at a uniform speed.
If for any reason the line voltage
drops below the rating for which the
motor is constructed, the motor will
not deliver full power. For this rea-
son the current should be checked at
the motor occasionally and the cor-
rect line voltage maintained,

To transmit the power from the
motor to the lathe spindle efficiently,
all belts must be properly adjusted,
If the belts are too loose they will
slip, and ii they are too tight they
will cause loss of power through fric-
tion. The belts should be just tight
enough to transmit the required pow-
er without slipping. Precision belt ten-
sion adjustments provided on South
Bend Lathes make it easy to keep the
motor V-belts and flat cone pulley
belts properly adjusted.

Dovetail Slide

All dovetail slides on South Bend
Lathes are equipped with gibs which

?

South Bend, Ind., U. 5. A.

may be adjusted to eliminate play.
When the adjustment of the dovetail
gibs is neglected, looseness of the
slides may cause the tool to chatter
or may result in inaccurate work,
The gibs should be tight enough
to assure the necessary rigidity, but
not tight enough to bind and make
the dovetail slides hard to operate.

Tallstock Adjustment

The alignment of the tailstock top
should be checked frequently as any
misalignment will cause the lathe
to turn a taper. To test alignment,
place a bar of steel, 1 inch or larger
in diameter, between centers and ma-
chine two collars of equal diameter
not less than 4 inches apart. Then,
take a very light finishing cut across
both collars without changing the
sefting of the cutter bit. Measure
both collars with a micrometer. Any
difference in the diameters indicates
mizalignment, Correct the alignment

SOUTH BEND LATHE WORKS

Lathe Builders for 36 Years

Adjust the devetall gibs to insure accurate work

by turning the tailstock top set-over
screws until both collars can be
turned to the same diameter,

Don't Abuse the Lathe

Just because the lathe is made of
iron and steel is no reason to ex-
pect it to stand abuse, Never use
the lathe bed as an anvil. Don't use
a crowbar to straighten a shaft be.
tween the lathe centers. Never rap
chips out of a file by striking it on
the lathe bed or tailstock.

Write for Bulletin H&

Bulletin H4 giving more detailed
information on keeping the lathe in
trim will be supplied on request, Alss
reprints of this and other* advertise.
ments and bulleting in this series.
State quantity wanted.

*Hi, “Keep Your Lathe Clean™
H3, "Oiling the Lathe™

H3, “Installation and Leveling
of the Lathe"

FRINTED B8Y POPULAR MECHANICE COMPANY, CHICAGD, ILL., U, 8, &,
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HERE IS
ELECTRICAL
IHI-'OII’I:I:TIOH
HANDY FORM

COVERING:
ELECTRICAL ENERGY
MECHANICAL ENERGY

Current Hm—lhsmlm
MAGNETIC INDUCTION
D. C. Motora—Dynamoa

A, C, Motora—Alternatom
ALTERNATOR

CONSTRUCTION
Armature Winding

Armat
NG t.T:llnliHS
Relays

Power Factors
WATT-HOUR METERS AND
CONNECTIONS
Watt-Hour Rules
Meters and Instruments
Fuses

Rheostats and Starting Devices
BTORAGE BATTE

Insulators
FLUORESCENT

!IE. Flushers

NEON SIGNS

Electro Hull'lﬁ

RADIO PRINCIPLES

MDI(%%UEE’I‘IDNB AND
ANSWERS

Tubes—Photo Electric Colls

Electric Cranes
POWER WIRING

Bubstations—Power Station Plans

Plant M ent
Aﬂmuﬁ.ﬁﬂ TELEFHONE

Automatie Telephone Switchboards
The , Belay System and

ELEVATORS AND
CONTRO

YOUR OPPORTUNITY !

“AUDELS HANDY BOOK OF PRACTICAL ELECTRICITY," endorsed by hundreds of

experienced wnrkn';i. too can profit by the personal ownership of this good book, con-
taining the practicalinformation that every electrical man can use.
ing the essential facts, figures and rules used in good general practice—and fully lustrated.

1440 PAGES =3 A Practical, Quick,
2600 ILLUS. Ready Reference. Gives

complete instruction
and inside information
on electrical subjects.
Every point clearly ex-
pluined in plain lan-
guage mnd with dis-
grams. Subjects ar-
ranged progressively for
the student, and som-
plete index makes in-
formation instantly
savailable to profesaional
workers for ready refer-
ence. A time and money
saver. A competent and
dependable guide and
helping hand. Sooner or
later this handy book
will answer |mportant
questions and help you
to handle efficiently all
kinds of electrical prob-
lems,

“AUDELS HANDY
BOOK OF FPRACTI-
CAL ELECTRICITY"
is bringing a helping
hand to hundreds of
workers and U you will
agree to examine it, the book will be sent to you
on approval lor one week's examination. If found O.K.
toyou, it can be pald for in 4 moenthly payments of $1.00 each.
If not satiafactory, book is to be returned in one week.

TO GET THIS ASSISTANCE FOR YOURSELF
S COMPLETE  SIMPLY FILL IN AND MAIL COUPON TODAY

7
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Elevator Wiring and Operating
é‘r"m“ﬂ“h,%ﬁﬂ““ ONLY Mo. | ol -ASK To SEE IT!-I - .
ELEOTRIC RATiwWAYS H  THEO. AUDEL & CO., 49 West 23rd St., New York
R A § Msil AUDELS HANDY BOOK OF PRACTICAL
Motion Pictures ! ELECTRICITY (Price $4) on 7 Days’ Free Trial, If 0.K.
Domestic Refrigeration | I will remit 31 In 7 days and $1 monthly until $4 is paid.
Air Com §  Otherwise I will return it.
Pat "Wir%u; Caleulati

A L
Electro~Therapeu Rays |
prosiat iy
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WHERE |AICIGARETTE
COUNTS" MOST

- |US.BONDS

~ STAMPS

that's what the real pleasure of smoking adds up to

Up at dawn or to bed at dawn...fresh or fagged,
more smokers every day are finding this out
.. . for Real Smoking Pleasure it’s Chesterfield’s
Milder, Better Taste every time.




