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ake a tip

Everybody around the neighborhood knows
"Old 97" . . . and has a lot of respect for her.
She may be going on ten vears old, but
there's still plenty of “get up and go’ to her.

In fact, "Old 97" has saved more than one
neighbor the price of a service call in the
winter months by giving pushes on cold morn-
ings, She's a great old bus to have around.

What's the answer? Just ask the owner and
he'll tell you: "I make sure that 'Old 97° gets
a thorough Certified Re-Wiring check-up
twice a year. She runs right because her
electrical system is in perfect condition—
cables, connections and electrical units.”

For
Dependability . . .

Economy . . . Power . .. Get a

PACKARD CERTIFIED
RE-WIRING CHECK-UP

Good performance from a car depends
on the condition of the electrical system.
That's why more and more drivers bring
their cars in to Packard Certified Re-Wir-
ing stations for a thorough check-up at
least twice a year . . . or whenever there
are signs of trouble. They know that a
Packard Certified Re-Wiring mechanie,
equipped with the proper tools and check-
ing instruments, will trace down every
corroded or undersize cable—every dirty
or loose connection. If there’s trouble in
any of the electrical units, he’ll find thart,
too, and correct it.

Get all the pep, power, economy and de-
pendability that your car can give you,
by going to a Packard Certified Re-
Wiring station today. If your regular
dealer cannot provide Certified Re-
Wiring Service, have him get in touch
with his Packard jobber for complete
instructions. Packard Electric Division,
GeneralMotorsCorporation,Warren,O.

THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY



VALVE GRINDING BUSHING FOR BRAKE SPRING TONGS
FORD V-8, “'85'* AND “'95' ENGINE

Removes or re-
places brake shoe
springs easily and
quickly. Saves time
and ““eussing.’”
Works on prac-
tically all makes of
cars.

MNo. V-173 — Price $1.50%
CARNISH MOLDING TOOL

A necessity for removing gar-
nish mold around door win-
dows on 193941 Ford Cars.
Reaches in and releases the

Mapd ol otn Jelnied Beheln RS SNE Sairei
ik i 5 rice 60 Cents,

This “Hinged-Type"” Valve Grinding Bushing PISTON RING

insures accurate alipnment of valves with valve REMOVER

seats when used for “lapping in" operation.

The spring lifts the valve off the seat when
inding pressure is released. No. V90 for

85" and “95”., Price £1.50% KRW Tools

also include Valve Lifters and Valve Guide Re- | d';:’,’:: I"N“;?“x;ﬁr_

Movers. rice F1.00.%

Quickly removes and
replaces rings without

ARBOR PRESSES INDUSTRIAL POWER UNIT

HYDRAULICand BENCH

ERW Hvydraulic Arbor
Presses are built for speed
and convenience of opera-
tion. New 2 Speed Pump—
Swinging Type Valve—
“One Man"” Bed Adjusting
Device, and Combined Me-
chanical and Hydraulic
Ram Motion are just a few
ﬂf tI:IE fﬂ‘ﬂmrﬂﬂ dmihﬂd il:l
a new Bulletin j off the ;
press.  Hydraulic Presses CNOrmous savings.

built in 25, 50 and 75 ton One owner writes—""Made a saving over elec-
sizes. Bench Presses in 3, 1 and 1% ton sizes. tric power of §330.95 in four months"”
Use coupon for literature and prices. Check the coupon for literature.

A husky Power
Plant built around
the Ford V8 “85"
or “95" H.P. En-
gine. Operates on
gasoline or nat-
ura] as to PI.'D-
duce low cost de-
pendable power.
Every KRW in-
stallation shows

#Prices F.O.B. Avcade, N. ¥ —Slighily higher west of Rockies
- - Hi s couro P !-P[fm send information on items checked:
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BUILDING FOR DEFENSE

The Bell System is putting in about
400 million dollars’ worth of new equip-
ment this year. ...The busier this country
gets with production and defense, the
more everybody telephones. Our #1 job
is to do our best to keep pace with the

needs of the Nation in this emergency.

#“The Telephons Hou r** is broadeast every Monday. (V. 0 C, Red Yeticork, 8 P. M., Eastern Daylight Saving Time)
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Conquering Our Highest Peaks

NIGHT found the climbers marooned half way up
the face of a 2,000-foot precipice on Long's Peak.
There was only the dim light of the stars to show the
way, and the cold mountain wind swirled snow in
their faces. Faintly they could discern the nearest
ledge, 300 feet below. What to do? Carl Blaurock,
thrice president of the Colorado Mountain Club, tells
what happened in his story, “Conquering America's
Highest Peaks,” in the September Coloroto section,
accompanied by many color photographs.

Siege Gun of Science

SGME atom will take a terrific mauling when the

4 900-ton cyclotron at the University of California
starts shooting. Biggest of science’s siege guns, it will
make the other atom smashers look like pea shooters,
and even the toughest of atoms should have its heart
broken by its 60,000-miles-per- secnnd bulletz, Read
about it next month.

Next Month

TEXAS was not always the
home of cowhoys, jackrabbits
and cactus. Once it was overrun
with camels, three-toed horses,
duckbill dinosaurs and crocodiles
that bared teeth bigger than your
finger when they grinned. We're
sorry, but there were also rats and
mice in those days. Most aston-
ishing of all, archeologists have
dug up 14-inch oysters and a clam
shell bigger than your bridge table.
“Dinosaur Detectives,” a Septem-
ber feature, offers a scientific
glimpse of early America.

Tomorrow’s Navy

NE well-aimed hit in a vital
spot blasted Britain's “Hood"”
io the bottom. A costly, tragic les-
son, but America—building to de-
fend itself on two oceans—can
profit by that lesson. Next month
Lieut. Franklin G. Percival, U. S.
Navy (Retired), writes of the new
ships and weapons of this war and
the defenses against them. He be-
lieves in slower battleships, more
heavily armed and armored. Read
“Building Tomorrow’s Navy,”

More Light for Less

GU'ESS how many different

types of eleetric lamps and
tubes there are. You're wrong, the
number is 10,000. A September
article tells how research, just
since 1932, has more than trebled
the light you get for your money.
The new fluorescent lamp costs 50
percent less, lives 66 percent long-
er, is 40 percent more efficient
than when it was introduced.

Fublished monthly by POPULAR MECHANICS COMPANY, 2300 East Ontario Btreet, Chicage, T. B, A. Single copy in the Tnited
Biates, 15 cents; subscription Tates in United Btates and possessions, and countries of the Pan-Amerienn Postal Unlon Ineluding
Bpain, $2.50 o yenr, §4.00 for two years, B8.00 for three years. Bingle copy ln Canads, 30 cents; subscription rates, $3.00 & year,
§5.00 far two years, 88 50 for throe years, To all other countries add $1.00 & ¥Year over United States prices for overseas pastage.
Ohanged in address must be reported to us immediately to eliminate delay. Entered as Becond Class Matter, Sept. 15, 1903, &t
the Post Oflee nt Chicago, Illinals, under Act of March 3, 1879, Entered na Second Class Matter at Post Office Dept. Canada.

Copyright 19341, by Fopolar Mechanics Company, Copyright under International Copyrighi Unlon. All
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Including names and oddresses of manufacturers or
distributors of commercially available products

Mother Goose figures in parade...........ooiinin
Airplane model on rail truck...

Cloth treated with glue used in furniture repair...
Tite Joint Sales Co., 309 5th Ave., New York

Trailer fights ail fires...
Jig holds small aute pum fnr mmiu
Hygrade Products, 35-35, 35th 8t., Long Island City, M. ¥

C‘#nhﬂt kit on steering post... ot
on Gunten Enterprises, 909 l}m'll!'j' Rﬂ.d ﬁkrun, ﬂhlﬂ

Tractor-drawn tree planter ............cccoocceveinecc s
Bed blanket heated electricity. .
General Electric Co., 570 Lexington .ﬂ.'n’s.1 “New York

Model home built ﬂ prefabricated parts.____..__..______.
Tiny-Bilt Scale Model Products, 1600 So. Jefferaon 8i,, Chicago

Engine vacuvum fills gas tank.....__ . ... 12
Leftwich-Wilson, Ine,, Lubbock, Texas

Plant sprayer fits in jor cover....... S s o
Vaughn's Beed Store, 31 W. Randolph Bt., Chicago

Plane spotting system ... 13

Small testh start hocksaw :ul P Y
Bamuesl Harris, 114 Mo Clinton BL Ch:l.q.hgu

The Battle for the Skies. .

e 14
Gunstock gives camera :Mml'r ‘aim... . 18
The Hill Mig. Co., Meosho, Mo,

Push-pull ul'l‘-chdniny rake .. TSR |
A, & A, Mig. Co., #1 N. Califarnia Jua Ehlcun
.. 14

Gil cushion in center of golf ball .
TUnited Btates Rubber Co., ﬂmtutt Gﬁ!l-n.’ N:-' Yurk

Two batteries run German bike.._
Emergency mobile substation
Camera on binsculars films horse roce..
Washtub thermometer ..............

The Cooper Oven Thermometer l::-u- I’aqua.uut:t Conn.
Bomber nose of Plexiglas......._..... .

Fohm & Haas Co., Bristel, Pa,
Auto-wheel balancar .

Hunter-Hartman Cerp., Et Luuis, 'H:r
Porallax correctar ...

Johnston Mig. Co., Iﬂ.'ls :E.‘ Hunuunm M‘e , Minneapolis, Minn.

Sw & & Lihis

'ui::i:';

High white bleod-cell count mnf mean I!I'I' life.......... 26
Prefabricated steel house .. o T
Cameras on sled film ski scenes. 27
Fountain in dipper handle... n

The Standard Safety Bquipmlmt !::l m w. Onurlo t:h.lm.n

Pre-formed cable strands . 17
Dinsmore & Gridley, 1831 H Mﬂn Bl I'..M ngﬂet, f.‘.ﬂLr.

Diesels poss million mile post... . 32
Electro-Motive Corp., Ladrange, ]JJ._

C-shoped chock for plane wheel......___.__________ 32

Motor-generator unit for old mochines... .. . ... . 33
‘Westinghouse Electric Co., 150 Broadway, New York

Miniature film of human hand...... ... .. 33
Mansafleld Photo-Research Laboratories, T0l 8. LaBalle, Chicago

Incendiary sabotage “pencils” ... ... ...

“Machine gun"” road keeps cars in lane .

Alarm clock switch turns on radio...........
G. B. Splegel Corp., 3958 8. Calumet Ave., Chicago

Pine eder from phial perfumes car............_
The Expello Corp., Daver, M. H.

Pipe inspector rides scooter through mains..........

Clothes hamper hos removable bag.
Hydro-Tex Corp., 570 W. Adams Bt., Chicago

Speedboat tows plane . 44
Fuﬂul:h mdlo therapy unit.. Wbl -

t Laboratories, 5106 W!ilhi‘rﬂ Blll'd ‘Los Angeles, Calif.
I\‘.:llrl l-l.'lll‘ folds into golf bag. SR .

Ironall Factorles Co., E:l.‘u.ﬂ'l].ﬂl‘t.l ‘Ohio

Transparent bossinets aid nurses.__...._ ... .. 45
Lioyd Manufacturers, Menominee, Mich.

Trackless army tank .. Ry e .. 45

Dude Ranch for Dnn.'l. . 46

{Conlinun:l to page ﬁ.h:l

POPULAR MECHANICS



AUGUST, 1941

Do you figure your own financing ?
Do you figure the cost yourself?

ATURALLY you look at a car
very, very carefully before
you decide to buy it. Why not
take the same care in choosing a
financing plan? It's wise to figure
the cost yourself, in advance—to
see exactly what you get for what
you pay...to see just where and
how you can save |
That’s why we suggest that
you send the coupon below and
get your GMAC Figuring Chart.
It shows you, in dollars and cents,
just what you want to know about
your time payments . . . enables
you to figure your own
“deal” —based on thelength

1775 Broadway, New ¥
checked below

H

NO SALESMANMN WILL CALL

GEMERAL MOTORS mIEFI-’lHCE CORPORATION 2.2
Please send me mp-_'r ef GMAC Figuring Chart for the car
[] CHEVROLET (] PONTIAC (] OLDSMOBILE (] BUICK [ CADILLAC

of time you want and the amount
you wish to pay monthly.

Then you can compare the cost
of variousfinance plans...and what
they offer. You'll be pleased to see
that the low-cost General Motors
Instalment Plan includes sound
insurance protection for your car.

But learn about this convenient
time-payment plan for yourself!
Write for your Figuring Chart
today! Then see your General
Motors dealer,

This plan is available only
through dealers in Chevrolet,
Pontiac, Oldsmobile, Buick and
Cadillac cars.

Address
City.

1
!
!
i
|
J

State LS. A

County.

-—-------——_J
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WHEN YOUR CAR BECGINS TO USE TOO MUCH OIL...LOOK OUT

v

Oil - pumping wignals that
all is ot well within your

moator. It talls you that & con-
dilion has developed that
demands sttention.

YOU MAY BE HEADING INTO AN EXPENSIVE REPAIR BILL

The longer you put it off—the
more it will cost you. For oil-
pumping Il.l.l.ll.".'r moans r.pid
cylinder wear has started . ..
and that can be even more ax-
pensive than buying extra eil.

AT THE FIRST SIGN OF OIL-FPUMPING —DO THIS...
Have your motor service man
inatall Hastings Steal-Veot
Piston Rings —the rings that
notonly putastop tooil-pump-
ing, but alse check cylinder
wear, and [orestall high repair
bills.

HASTINGS MFG. COMPANY
Hastings, Mich. Teronio « Winnipeg

SHASTHNG S>>

STEEL-VENT PISTON
{;l!"u;: {__‘iln.'-{i'}m.::].-:i-.nl_rl_

IN ECARS,

RINGS

TRUCKS AND TRACTORS

6A

(Continued from page 4A)

Typewriter cover enlarges table top...... ....cviviiinns 48
Metal Arts Craftaman, 6633 5. State 8i., Chicago

One antenna does work of many........ 48

Mon-spill bench con guards ogainst fire........................ 48
Protectoseal Co., 1920 5. Western Ave., Chicago

Portable X-ray unit . ceneenae B9
Westinghouse Bleﬂrﬂ: Gﬂ. ]5[! EMI‘BF. Nt'l' YIDII

Pyrethrum reag 49

Folding picnic grill ... B e . | |
Eclipse Metal Mig. m Kdm, N T

Special nails reduce plaster r.ruf.l:lng E——
Hatlenal Gypsum Co., Buffale, N. ¥

U. 5. lozes 4,402 square miles in I'II'IH' SUMVEY............ 50

Automatic tool bends tire valve.........coooiiiiiiiiin 50
A, Behrader's Bon, 470 Vanderbllt Ave., Broaklyn, N. Y.

Tiny filaments welded under mﬁanl?hu |1 1 S— 54
Goneral Electric Co,, Schenectady, N

Chemical analysis mmh with llliﬂﬁt current.......... 54

Album has self-sealing, transparent pages..................
American Binder Co., 153 Fifth Ave., Hew York

Movie comera on horseman's boek ... .
Wheeled ladder teaches roller skaters...

Drinking-cup cabinet for office desk..............ccoceeeeeee
Lily-Tulip Corp., 123 E. 4ind 8t.. New York

Electric clock defrosts refrigerator...............cccccvveccnecan 59
Borg-Warner Corp., 670 E. Woodbridge 8t., Detrolt, Mich,

“Rocking wings” remove flight bumps..._....__...._.. . 60

Grenadier Guards ride motoreyelas. .. a2 TR ) |
Magnified shadow shows watch pcrt dﬂuu
Puth Buthon Museum .

Boby's bassinet mmir nf pimﬂci ol
Jo Kim, 235 E. 6Tth 8t., New York

Wind powered turbine generates eleciricity................. &4

Avtomatic farm=toel sharpener ... ... ... 64
Borst Co., 607 Third Ave., Moline, Tl

Tracter and erane lift huge steel tubes....__...._._ .. . &5

Cow and calf in dairy billboard... . 65
Irvindale Farms, Ing., Spring and 1'3'|‘.|'.| EL .ﬁ.lhnu.. ﬂl..

Fuil-:in,spomhh darkroom .... _a
Regent Specialties, Inc,, 368 Lyell Ave., v Rwhn’m’. N ¥,

Special rubbers for gnlf shoes.... e T
Early Morn Golfa Products, 114 W, 27th EIL “New York

Hot press mounts prints with dry tissve.._______ 76
Technical Associates, 1808 Cahuenga Blvd., Los Angeles, Calif,

Portable rotating barbecue D!nrl“ S ]
Master Metal Products, Ine., I'I':.I‘.u. N ¥

Mational Defense Work on Might Shift.................. 77

Young America learns safe driving.... ... 78

Sprayer's visor has renewable film... .... BO
Chicago Eve Shield Co,, 2304 W, Warren Ave., Chicago

Fire extinguisher sounds alarm .... BO
Knopp-Moore Co., 176 W, Adnms, l:‘-hl.r.uu-

Wall stencil prints design with roller................ccconnn . B0
Jewel Paint Go,, 346 No. Western Ave., Chicago

Raodio cars chart broadcost power.............___.___ .5

Fleedlight helder has flexible arm.. R
Hildy Products Co., 2122 W. Vliet Bt hll]'ﬂ'l.ui:ue l|||||'l.|:

Stairway slide for children...
Bechecter Bros, Co., Hanoock an.d Hun“ngﬂnn Ph“ld.clphl'. Pa,

Cutaway models show how body up-ru'ln vre BB
Weight of average man’s heart.............. PR
Candy dispenser on dashboard........... ... ... 86
Henderson-Jenkins Co., P. O. H-ln:ﬂ Frud.arlm‘hurl Va.
Fifty-twe ship medel navy.......ocoin 87
Hand teol winds wuniferm springs......___. 87
L. B, Weyburn & Associates, 80D W. Madison Bt ﬂ'l'limn
Home comforts in camp ear......oooeeeecse . 90
Gyro-compass aims ship's gun........ PR |
“Blackout” mask for plane riders.......... e N
Hongar built like umbrella_................. -"M

Synthetic gorilla made for movies.... . 96

Break-off heod renews life of !nrwlh'l:ll'l nmln. 96
The Reverso Nozzle Co., 3Tth and A V.R.R., Fittsburgh, Fa.
Six-tuba two-band kit receiver. .. ... 138

Allied Radlo Corp., 233 W, Jackson Bled., Chicago

(Continued to, poge BA)
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Plan Your Future

Choose Your Field NOW For Success

Will you master fate or will fate master you? That's a question deserving
your honest answer . . . right now! Actually it islargely up to vou. Youcando
with Life almost what you will. LaSalle will help you establish yourself for
real success by providing you with the comprehensive, specialized training
for which it is so famous. Choose your field . . . now! Check the coupon
below for the free booklet you want us to send you. It can be your first step

toward assured success,

Opportunities in

Traffic Management

The field of Traffic Management offers rea ugportunity
mllly to the man who knows, Spare time study and the
will to succeed have pushed scores of Traffic employees
up theladder to financial success. Many LaSalle-trained
traffic managers—both in the railroad and industrial
field—now command salaries of $3,000.00 to £5,000.00
a year—and better, Investigate. Find out how you can
qualify for these higher positions through LaSalle home-
study and gui e,

Law for Business Success
And it isn't n to ctice law to get this
Success, In fact pmhaﬁly mg':]ﬂf the men wlfu study
law today have no idea of taking the bar examination
or becoming la —they want law training to give
thermn mastery of men and situations in business. You
know that—

(1) the man with legal training is a leader—not
a follower.

(2) legal training keens your mind—clears away
the problems that stump the ordinary fellow
and makes you master instead of man,

(3) knowledge of law simplifies the complications
of executive work.

{4) Many top executive places are filled by men
who have studied law.

Mo matter whether you are in a big corporation or a
small business—in a q;raat city or a little town—a
practical knowledge of law cannot fail to be of real and
vital help to you in making a more successful career.

In every state 1n the umion you'll find law-trained
men who came up through LaSalle. What others have
done, you can do.

And LaSalle offers either a full law course leading to
LL. B. or a shorter business law training—whichever
you prefer. All text material, including valuable 14-
volume Law Library. Training comprises the most
effective features of modern law instruction.

Executive Training

Executives who are efficient managers command re-
sponzible positions and good ineomes. And the need for

trained executives is growing rapidly. We train you

thoroughly at home in your spare time for every type of

executive work—teach you the principles and practices

used by our most successful business leaders and help

mu develop vour management capacity—by a training
ilt with the aid of outstanding executives.

Become an
Expert Accountant
The Profession That Pays

The demand for skilled accountants—men who really
know their business—is increasing rapidly. New state
and federal legislation requires much more, and more
efficient accounting from business—big and small. Cor-
porations are in constant need of expert counsel in mat-
ters relating to Auditing, Cost Accounting, Business
Law, Organization, Management, Finance. Men who
El:lnve their gualifications 1n this important branch of
siness are rapidly promoted to responsible executive
rtunity to earn real salaries.

 range is from $2,000.00 to $10,000.00 a year—even

to higher income fi

res,
Under the LnSalf;Prahlem Method you can at home
acguire a thoro understanding of Higher Accountancy,
master its i'undamentalrprin:iplm become expert in the
iwctical application of these principles—this without
osing an hour of work or a dollar of pay. ek
Your training will be under the direct supervizion of
a staff of legal, organization and man ent special-
izts, business efficiency engineers and ified Public
Accountants.
Preliminary knowledge of bookkeeping is unnecessary.
We train you from the ground up, or from where yon
now are, according to your individual needs.

Mr. Salesman: What’s Wrong?

Why aren’t you making more sales—more money? Is it

u-—or your proposition? Checle up first on vourself.

ther men—no better than you—have found their
earnings jump and stay up when they trained with
LaSalle. Literally thousands of men—many of them
vears at the game—have increased their sales volume
and earnings t home study with LaSalle guid-
ance. Sound—practical—usable—right from field ex-
perience. Train for top-notch production with LaSalle.

itions—pgiven an op

LASALLE EXTENSION UNIVERSITY A CQRRESPONDENCE p,.: 544.R CHICAGO

I would like to have vour special booklet—withouwt ugelﬁtrg Ub{ﬂm i Tt W} ;
vie i

opportunitics and your success training in the business

O Higher Accountanc E Commercial Law

0 Law: ree of LL.H. .E.‘l*l‘l,‘ Bookkeeping

O Traffic Management C. P. A. Coaching

0 Modern Salesmanship O Imdustrial Management

O Business Management 0 Modern Foremanship
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‘John,the handles keep
falling of f these knives
and tools ” P

Y11 make them all
Stay tight with a little
SMOOTH-ON"

Loose handles of tools, cutlery, doors,
etc., loose shelf brackets and fixtures of
all kinds, can be securely and lastingly
tightened with a little Smooth-On No. 1.
This useful iron cement can also be used
for many other repairs around the house,
auto, boat and shop, such as sealing
cracks and stopping leaks in boilers, radi-
ators, engines, piping, etc. Smooth-On
repairs are easy to make and require no
heat or special tools. A real necessity in
every household to keep repair bills down.

FREE ...
Repair Handbook

with 170 diagrama and simple in-
structions for making repairs aroumd
the home, on the suto, and in the
shop. Contains many helpful sug-
gestions not published elsewhere. To
obtain yvour free copy of this manuel,
fill in amd mail the eoupon.

Get Smooth-0On No. 1 in 1% -0z, T-ox..
1-lb., or 5-lb. tineg at nemrest hard-
ware gtore, or if necessary direct
from wus.

SMOOTH-0N MFG. CO.,
574 Communipaw Ave.,
Dept. 37, Jersey City, N. J.

FPlemse send the free Smooth-On
Repnir Book.

Nu’!flh.'

Address

B-d

 CEMgNTS IROM.

Do twilﬁ SMOOTH (3

BA

(Continved from poge 6A)

Code-practice oscillator for group instruction............. 139
Bud Radio, Inc., 5205 Cedar Ave,, Oleveland, O.

Microphone wll‘h reflectar b:l!h SSEPERCTERo & .
ROA Manufacturing Ceo., Inc., Camden, N, J,

Phonograph adapters with switch._......... S
85-W Inductor Company, 1428 Mo, Wells 8L, Chicage

Wide range speaker for F-M speakers..._...._._. .. 740
F. J. Von Delden, 6194 Mesa Ave., Los -hngul

Candenser and coil checker... BERETE SRl R
Aerovox Corporation, MNew Bed.l:rurd “Mass,

Two-way portable radio . e 140
Lear Avia, Inc,, Dayton, O.

Universal communications receiver. 140

Mational Company, Ing., §1 Sherman $l I!lidﬂ:l. Masa,

Craftsman and Shop Notes Index

AUTOMOTIVE
Inexpensive ignition-coil testor .....ccvrmmresenesnsenns: 157
Tow bar from spare fire___._ ... .. ST e 157
Instrument-panel warning light ... S— -
Triongular plank gets truck aut of mud ................. 158
Removing driveshaft pin from Ford caor...... S
Locating tacks in aule Hire.... .o 158
Rubber tubing protects valve-stem threads.. ... ... 159
Fishing pole carried on trailer .. 159
Repoiring knobs on instrument panel.____ 159
Cooling truck motor on stationary jobs. 159
Lamp on cob shows width of truck.. ..., 160
Spreader fo remove transverse Springs............... 160
BOATS AND BOATING
“Painting'’ center-board trunk of sailbeat....... ... 104
Loss of outboord motor avoided... 120
MEGheOR™ ... sas s aae s s s e s mm
C.AMPIHG HI.II'uI'I'II"uI'I!I FISHINB
Slowing motorboat for trolling.... PR, |
Leaders stored in shoe-polish ean........................ 106
Cooking in camp without dishes....._.._...__..._.........107
Wire holder to roast wieners..______ .. 112
Fisherman's seat made of bamboo. .. e 112
Automatic tent-rope vightemer I‘H-
Legs on picnic basket to keep insects SR
Fishline waxed guickly .. FERE ORI R st i | ]
Fﬁlﬁl
Tile-drainage of compact sail ... 144
Shields for power toke-off units... i i 147

Barn lontern held by wire.......

Ancheoring pests in ditches.........

Bit to drench animals safely_

Poultry mests hung on wall........... .

Pitchfork has “flag” handle......._ . ...
FURMITURE

Four-nate dinner chime ... 97

Three-tier Hdbit oY s ss s e s 105

Restoring antique Furmiture ..., 149
GAMES

Cleaning cups on golf-course greens. . 100

Umbrella and embroidery hoop game...__..____..___. 118

Cleat en belt aids in lying kite.._______________
Pin to ancher archery target...__.______
HAND TOOLS

Seroll saw altered to toke jigsaow blades. ... 100
Motches in side improve iron wedge .. 104
Washer aids in riveting pivoted |n|n'.ll PIST— |
Rubber tip on putty knife. . 18
Steel squore used o3 plumh bul: .............................. 146

Machine screws held in wise............... - ............... 154
Reamer for holes in wood. .. - =

Locating keyhole direction ...
Bucking bar absorbs hammer Iﬂo:h

(Continued to page ‘I{IAJ
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Mvze you've learned that only with proper
training can you hope to get ahead on your job —
maybe you've often said, “Some day I'll take an I. C. S.
Course, and really amount to something ! "—but because
of the draft, you've decided to put it off. Don’t do it!

If you're drafted, you'll be encouraged to continue
your L C. S. studies — for the U, 5. Army, like business
and industry, needs trained men—and pays them well!
Furthermore, you will have real training by the time
your term of enlistment iz over, and you'll be ready to
step into a bigger, better-paying job than you have now.

Figure it out for yourself — training pays in peace-
time or war-time, in army or civilian life. Mail this
coupon right now for information on low-cost 1. C. S.
Courses in your line of work. The I. C. S. Limited is
headed for Success — climb on!

INTERNATIONAL CORRESPONDENCE SCHOOLS

CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

1891+1941

BOX 5608-1, SCRANTON, PENNA.
* Without cost or obligation, please send me a copy of your booklet, “Who Wins

and Why," and full particulars about the course before which 1 have marked X:
TECHNICAL AND INDUSTRIAL COURSES
[0 Contrseting and Buailding [ Marize Engines

*

iilbars 0 Asr Brake [0 k. R. 8ignalman O Relrigacation

EI Adr Conditioning
O Airplans Drsfting
[ Arohiteetural Dufllng

0 Arohiteotzrs

O Auto Engine Tuns-ug

O Aute Technician

O Aviation [0 Aviatbion Mechanic

O Codton Manufscburing

[l Dsmel Engline

O Electrioal Dirafting

[ Elsetriesl Engineering

O Electrio ].l;'ll.un(

O Foundry Work [0 Mesting
[ Heat Treatment of Metals

O Mechnnical Thenfting

[ Maechanical Engineering

[0 Mine Faremnn

O Navigation

O Patternmaking

L Pharmany
iry¥ Farming

O Flumbing

[0 Sanitary Englnesslng

[ Eheet Metal Work

O &hip Drafting [0 Shop Practios
[l Steam Eleotrio O Bienin Enginm
[ Stenm Fitting

[ Btrueturnl Thrafting

L[] Btructursl Enginesring

[] Bailermaking [ Highway Enginesring [ Pragileal Talaphony Ll Surveying and Mapping

0 Bridgn Enginsering O Hoass Flanming [1 Public Works Enginesring [ Telegraph Enginsering

[ Chemiatry [ Loseomotive Erul.nu-.r [ Radia, Genesal 0 Telephone Work

U Clvil Englasering O Machinist ] Miadis Drperating O Textile Diesigning  [] Toolmaking
O Canl Mining [ Mansgement of Inventlons [ Radlo SBervicing £ Welding, Elestric and Gas

a Uuurﬂ. Engineesing

O Acooienting

w] B-anh:knrepln.‘
o

£} Buainess Mlmmuun:

O Cartoolng O Clivil Bervice

[0 Advertising

O Advaneed Dresamaking
Cankery

I Foods and

DN ORI e i i s e e e e i 6 P

r |1
Danadion residents &

O i, of Pilp and Paper

0O . R. Section Foreman

BUSINESE COURSES

[ College Mreparatory

I'_, o manaicial

[ Cost Accounting
O P, Asrounting

E First Year Collage

[] Foremanship O French
O Gend Engli

I:I High School

O Hlustenting

[0 Managing Men at Work

HOME ECONOMICS COURSES

|:| Haones Dresamaking

O Prolessionsl Dressmaking sml Designing

L BEEEE,

. I

[

. 71 Kingmray, London, W.

Pragemf Paxifion, . .......

ts Intarnatisnal r"a'mmnm'ér Sohools Canadian,
British residents send soupon fo [,

O Wooles Manulaciuring

[ ailway Postal Clerk

[ Halenmiansbbp

[1 Beerstarial [0 Spanink
[ 3howeard amd Sign Lettering

O Trafbc Manageinant

] T!I- Foom smd Cafeteria
Mamagninsal, Catering

Address... T RIRTIN

I = I
. 2, Enplond
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HELPING on DEFENSE

Building planes and battleshi s.
- » . Constructing tanks, truc
tractors. . . . Working in t-mlmg
plunta—'m feeder industries con-
tributing parts and instruments
—in repair-and-maintenance
ghops at Air, Naval and Military
bases. . . . In thousands of foun-
dry, manhinc-ahn%nnd assembly-
line operations, mhol.mn and
Black Diamond files are playing
a big part. For most of the files
made by the world’s largest file
maker are now enlisted in the
nation’s defense,

Nicholson and Black Diamond
ﬁ!l’!ﬂ are '“".Ir&E]F {:}IDH-CI:I ]IC,EBTIB-E' ﬂE
their high quality and uniform-
ity. Twelve perfect files in every
dozen is the goarantee of the
manmnufacturer, and of the mill-
supply and hardware houses
which sell them. And that's a

ul file-buying guide for any-
Emd}rI—amechamL, mechanical

“trainee,” hougcholder, farmer,

FREE 28-PAGE BOOK
“a FILE FOR EVERY PURPOSE"

Michnlsen File Co., 22 Acarn SL
Providence, B, 1, . 5. A,

- (J;;m pﬂuwhn Plant, 4
;  Part Hope, tnt.) o

FOR EVERY %255
PURPOSE

FILE

10A

(Continued from page BA)
HOUSEHOLD
Snop fostener mends hole in pﬂ
Solving home problems ...
Tightening push broom handles. .

Glass door knobs tightened.................c.oooiiinnen b |
Waffle hot pads woven on frame..___ . 13
LAWN AND GARDEN
Muminated “water lily™ ... . .

Imitation well hides guﬂ:wg- mn 'IUE

Casting cement jugs ...

Tea-tray stand .

Easy way to :hnrp-ln lownmower... NIRRT, | - |

Wheslbarrew cheir ... o ) [

Plant branches pinned :Im 1|\|'|I'F| wﬁluiln Mmtﬂ
MODELS AND MODELMAKING

Clay-modeling tool from toothbrush.... ... 114
Wood strips steamed for bending.......................... 118
Jig to balance model airplanes.............ccceevevienisnnninn. 120
OFFICE
Truing mimeograph reller ... 100
Shoehorn serves as erasure aid L.114
Improvised copy helder ......... NEUSIUSTORCTROR, |
FHQTQGH‘LFHT
Strap hinged tripod head...........occoviicinin 129

Adjustable easel for enlarger......................_.. 129
Good photes of mechanical objects. £
Flashlight “bums in" parts of print.

Dish cover protects reflector........ . 134
Clip holds shutter open . [ERUR—— - * |
P‘D’HEI\‘. T'D'DI.S

Drill pross used as tool rest...
Quick-octing drill press :hrnp.
Clamp for lathe toilstock ..
Lathe-carriage limit mll':h
Preventing belt slippoge on pulwv.
Fine adjustment of d:ill-pnu o R R ER R
Boring tool for drill press....
Throe-whaeel knurling tool ..
RADIO ANh EIEI:'I'!!I{:ITY

Radio installations in new homes...................... .. 135
Homa recorder and player unit. 136
Tube puller for tight sockets LR 139
Hondy trouble light phfgl in tube ln:hr —— )

Test switch from spring clothespin
Replacing type-27 tubes with 56
Ajiir coils wound on old metal tube.........

STORE AND SHOP
Clay reveals hidden contours of work.._.........._._ 104

Cutlery hung by notched handles.... 144
Lathe tailstock indicator .. .. 144
Window trimming dene Er reflections....................... 145
Partitioned bench #ray ... S I 1
Lumber piled in ‘d"-lhnpnd hlnl ....................... 147
Emall sheet-metal brake .. S, I | |
Belting strip starts paper mll.'lsd
Clamp holds end of screen wire....._ .. SUR— |1
Bread knife cuts crepe-paper rolls....._.._.__._. .. . .176

WOODWORKING
Carving “Jumbo" with a knife...................._.___..108
False top protects workbench e 113
Screen doors made atiractive.... Rt GRSt | |-
Drawer partitions held by strips o 128
Large sheet stock marked with chalk line.................... 144

TMPORTANT NOTICE

It i= the Intention of this magazine to provide its readers with
information regarding the latest developments in the mechanienl
arts. We take no responsibility as to whether the disclosures con-
tained In our articles are covered by patents and advise readers
lo investigate this subject bofore making, using, or selling any of
the products, machines, or processes described, in order to avold
pessible Hability for patent Infringement.
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AUDELS NEW

HANDYBOOK
NOWREADY!

.

A KEY TO
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
& All Other Machine Tools.

5 PRACTICAL BOOKS IN ONE!

60 FULLY ILLUSTRATED CHAPTERS

Covering: 1—Modern Machine Shop
Practice. 2—Blue Print Reading and

AR R P RN T R T B

e R R

RAVDELS

T e AT RS

Ay AL

Lo AT R T M

' ".".‘--_* T _ pal How to Draw. 3—Caleulations & Mathe-
s = e matics for Machinists. 4—8hop Physies.
6 . i 5—How to Use the Slide Rule.
PAGE

FULLY ILLUSTRATED =:ASK TO SEE IT!..

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

Easy to read and understand—flexible covers—Handy = Mail AUDELS MACHINISTS & TOOLMAK.

size 5 x 614 x 2—a ready reference that answers your ERS HANDY BOOK, Price $4 on 7 Days Free
questions accurately. Trial. If O. K. I will remit 1 in 7 days and

Monthly until #4 is Paid. Otherwise I reburn
TO GET THIS ASSISTANCE For S/l COMPLETE

YOURSELF SIMPLY FILL IN AND PAYSR A I ..o
MAIL COUPON TODAY ony Mmo. § o

THEO. AUDEL & CO., 49 W. 23rd St., NewYork 1 necercecs r.

Nume.

=

AUGUST, 1941 11A



had an §18 o week job In &
shoe factory, but desired to
make more ma and cootinad
my _edocation. 1T read abouk
Radio i_'j'liﬂ:l'tu rities and gnralled
with Notional Radio Justitute.™

.—'-'_—lﬁ'ﬂla
E—— e =
__r:l'_r-_-.\._,;
rge \

el

WRE ED I.IEI'IIl‘[Il."l.l. 1 waa B0T1
sble to earm to §i0 & week in
spare time servicing 1 oa. Thia
lm.uJ. for the N, K. L

! “Hadio servielng permitted

me to attend school and work

evenings and week-ends, Upon

completing the N, H. 1 Course

was made Service Manager

for at $40 to ¥50 a week, mgre than
e,

ol to service work
my callege education.

[=lﬂ. Flog

5 “The N. I L Coarse took me
B m out of a l|:-'.'| -piny shoe factory
WCE a Rapdio job and puot nm Into Kadio at
w 1 am Radio Eo- good pay; 1 me to camn
ation WEUL and funds for a -.|‘]- education,
with ‘Television Sia- There's a promising fature for
thoroughly treioed Hedlo men,

FIND OUT HOW YOU CAN TRAIN AT HOME TO

BE A RADIO TECHNICIAN

GET THE FACTS—MATL COUPON, The defense program, Inereased
pumber of Hadios In uee, new developmenis ln Broadeasilng are ln-
ereasing the opportuniiies for good jolis In Hadie. Fimd out how 1 traln
ambitioue men and young men to make up to £60 0 weok In gond jobs
an Nedio Technlelans and Hadlo QOperotors—io slart soccessful Fodie
businesees. 1 iraln you Lo make £5 (o 210 a week fAxing Hadlos In spare
time while lesrning Madlo Technlclans, when drafied, are geitlng in
line quickly for botter pay, better ratings in Militsry services. Hesd
*"Rieh Rowards in Badio'® This 64-peze hook poinis oot Hedio's spars
time and foll time money -moking opportunitles. Get YOUR copy FREE
today, Mail the coupon below.

J. E. S8MITH. President. Dept. 1THP
Mattomal Radie Imstitute, Washington, Ty, O,

MAIL NOW FOR
BIG BOOK 44661

nduate

jog  Lhepartoes
'El.l Station
Cperalor,

Fincer

Mr, J. E. Bmith, President 1
1 ]l!.'r,.lt. 1HPF, Nationel Hadia Instltois I
I Washingion, T, O, i
1 Mafl me FIEE without obligntion, your &4-page hook, * Hich
|
(] Hewards in Radlo, "  {XNo salesman will call. 'ertt I'!llll.l:. ¥ 1
1
(] 1, T el :
: Addres.. .. =
1 . Bate. 1
[ ™ -— - ——

PARKS

R COLLEGE —

EAST ST.LOUIS, ILL:

Ofiers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

the Ilinals Buperintendent of Publlie Instruciion. Dec-
oEnlzed by U. B, Ofkes of Educatlon ss sn Institotion of Higber
Learning. U8, approved as a Commerelal Ground and Flylng Sehool
and Alechanies” Sehool, Aceredited by and cooperating with the United
Hiutes Army Alr Corps in giving Alght and mechanical treining.
Upen to hiigh sehoedl gradaales,

UR courses lead to B.5. degrees in Professisnal Piloting,
Operations, Maintenamee Engineering, Asronautical Emgineering
TWENTY-TWO TRAINING PLAN ard used in prodessfonal Alght
training which prepar graduates for aleline fAight operations.
FACULTY of 82 specialisis In various felds of aviation.

1508 graduates. Eorollment lmited fo o total of 300 ecommercial
T00-aére airport. 25 Detidiyes. detoiad b sehesd ustvely.
=BEr@ Blmor 5 hulldings dev Lo s purposes excloslvel

Dormitories and dinlng hall st the Callege.
Fall term Beplember 20,

—PARKS AIRPORT

Aceredited b

, Aviation

nu:turﬂ for nw ll-mi! eatalog.

14th YEAR parus mint’ m,l.E'm-:. Eadt SE. Louls, HIL.

Vur modern anad
an every part of
at home.

enerally

VEery
For porticiinm

o l.rl-l.rI]
: npply 1o the
Whtunlin Echool of Watch Repalring

el 524 E. Masen 51., MILWAUKE WIS,

Hagain Perfect Speech, If You

STAMMER

Every stammerer should have the new 257 page book “Stam-
mering, Ita Cause and Correction.” Sent fred (o glammercrs
It describes the Hogao Unlt 1'tll.'rllvi'f'!l ﬁH‘ the sclentifle correc-
tlan of stnmmering wnd sLutlering, sthod sceceseiully used
at Bogue Inatltata Tor 40 ye I-r"—l‘llll'l"' . FEndoerssd By phy-
Elelans, Write for Tull Inlor tion. No :ll-ll::nr:lr_ln_ Henlnﬂﬂ}n
N. Bogue, Dept. 1329 Clicle Tower, Indianapolis, Indlana,

Both Elesirle Are and Aestylems by praciical Shep-

Flan methedl In & few ghort weshs No fext-books
Yau Jearn by doing.  Finest equipmest.  Low ful-
tlon, Pav-Affer aduintion-Plan Alwa, courseg An
Aurto Mechanics, iglon Work, AMetal
Finlsk Bk ]'lu'lr::'.--l liternture
free. Write 1 FEEE

3T PAGE

MICHIGAN THADE SCHoOL RTALOG

ITIA Wasdward, Detroit, ®Mich.

LIGHT SOCKET
Amsriag pew MANDIWELD Eles-
ke w

wparstes fram II||'rv'|I.

i —-I
il fer W owild inf
DODUCTS IN‘ ™ ﬂ pt W.2032

LI
Clncknnall, om-
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lr IT DOES, do something about itl Get a raise in salary — but first get the

training that will entitle you to this raise. Thousands of men in the same fix

as you have gotten this training by spare-time study of an L C.S. Course.
MaiL THE couPoN TODAY!

INTERNATIONAL CORRESPONDENCE SCHOOLS @uFTTEALTY]

CELEEBRATE 50 YEARS OF SERVICE TO AMEBITIOUS AMERICANS

EOX 5&09-J, SCRANTON, PENNA.

Without cost or obligation, please send me a copy of your booklet, “Who Wins

and Why," and full particulars about the course defore which I have marked X:
TECHNICAL AND INDUSTRIAL COURSES

E alture O Air Brake [ Contracting and Building [0 Marine Fngimm O R, K. Signalman [0 Refrigerstion
Comlitloniag |:| mmn }luuhﬂunn: [0 Mechanical Drafting D Hanitary hnqlnmm.:
[0 Airplans Dirafting Triemel B O Mechanical Engineoring O Bheot hMetal Work
|| itesturnl Drrafting il l"lmr!un%rdl.l.n; [ Mine Foreman ] ‘!hrp “n'hnﬁ I Shop Prn-ql.-hi
O Architsature O Elecirical Engineacing [0 MNavigatien U Beeam Electrie [ Btenan Engines
[ Auto Engine Tuns-up [] Elsstrin t|.11.| [ Patternmnking D Btemm Fililing
[0 Awbs Techmleinn O Foundsy Work [ Heatlag [ Phacmaey O Plumbilisg [ Siruwetural 'I'.ru.fl:hl‘
Cl A'\-I-I:I'-un O Avisticn Blechanio [] Hest Trestmant of Malals Penaltey ]unnln.: [l Siruwstizral E
Eng [ Highway Enginesring E Practical Telephony L Barveying m:fﬂnmdn:
] Brld.mg Engiteeriing [0 Heoigse Flaniing Paililke Works Eaglaeering [T Talegrapt Eiglaoesr g
(] Cham.u:‘z‘;l;‘“ [l Losomotive Eumm |:I Itadio, Censral q Telsphone Waork
O Ciwil E FlIE |:| Machinlsy O Radis Opersting [0 Textile Dealgnlng [0 Toolmaking
Coal Mining Alamngnment of Tnventions [ Radie Servicing O Welding, Elactric and Gas
Conerete Engineering E Mg of Pulp and Papsr O K. R Bection Foreman O Woolen Manufssturieg
BUSINESS COURSES
O Aeesunting O Advertislng O Collegs Preparatory D '!'uuu.uuhlp O French [0 Raillway Postal Cleck
[ Boakkesping O Cammereisl Emngliah O Saleamumabip
O Busi Correspomd I‘_‘| I’.‘:mt. Acoounting L“l “l.ﬂl Hehoal [} Secretarisl [u]
[ Basicmn Management , P. Avcounting O INuastrating O Showeard and Sign Letiering
O Cartooning [ Civil Bervies FJ Firl‘t Year College [ Mansging 3Men at Work O Treffic Muoagement
HOME ECONOMICS COURSES

O Advamesd Deeasnnsking O Hage Desssmaking O Tea Itoom and Cafeteris

O Foods sml Coakery O Professional Diressmnking and Designing Alanngement, Catering
Namae.. . ddrean... oo
] E T T Prememl PorlHai. e s s s s i

(‘I‘-’Hﬂﬂdﬂ Fl:'ﬂ'-rvﬂft semgd  poEpe h Iﬂ-l'nl'wil'rlrml (‘l.-'r#-rmﬂdmrr Sehoole Conadion, Limited, ..'I:I'v'r-"“f'ﬂ‘ t’ﬂﬂdﬂ
Britiah resldents pend coupom fo [ €, B, 71 Kingrwray, Londom, W, , 2, England
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Increased
production

means more
Jobs for MACHINISTS

and bigger pay for men who know their work

Thiz home-atudy course gives yvou the practical facts on
modern machines, up-to-date methods, you need to advance
in machine shop work. Take advantage of the other man’s
experience ns found in books, to solve your problems.
inerease your efliciency, with

The AMERICAN
MACHINISTS' LIBRARY

& volumes—23168 pages—2516 Ilustrations

(A combined home-study course and reference llbrary)
This library of machine shop practice wis wrliten for peactical men.
lves you the best metliodd fof v kind of machine shop work,
ﬁulifI eXplaing lathes, driils, and other moching tools and 1I1[‘I]'
operatlon, nutomatic screw machines, speeds and feeds, gear design
and prodiction, jigs and fxtures, punch ami die work, metal surric-
iz, ote.. ote. Plainly weltlen—eompletely Iustrated=—the best kind

of hielp to the mechine shop man who woants o advance himseil.

Ne money downm—speclal price—easy paymenis.

- S O ——— -

EXAMINATION COUPON

-
1
! 1
1 1
| McGRAW-HILL BOOK CO., 330 W. 4ind 5t., Hew York ]
1 Senad me for ten days’ ﬂn’l!‘l'.ilﬂhlll'lﬂ ik American Markinista: g
I Library. If estistactory 1 will send you 8150 ko 10 days and
§3.00 monthly unill the price of $19.50 18 paid. 14 not naniuﬂ{ ]
I 1 will return the books posipakd. (To insure prompt shipmen []
1 write plainiy and Ol in all Vines. ) 1
W= s oo i smt
} Homs Aidress i :
| Cliy Mipd LR . ool b hnds saanh s ad e s e e 1
I Tosition 1
L. 1

A.GREAT FUTUREI

Complete Aeronautical Engineering or Mas-
ter Aviation ics fraining in the heart
of the Aircraft industry. Graduates obtainin
immediate employment. No flying involved.
Aviation's foremost school; estab-
lished in 1929. Located on Grand
Centra_l Air Terminal. For full in.
}!‘i formation, address Dept. PM-8.

1 CURTISS 1‘% WRIGHT
T TECHMICAL INETITUTE

GRAND CENTRAL NIR TERMINAL
ELENDALE (LOS AMGELES) CALIF.

THIS TOWER bl[i:ﬂﬁl.- AYIATION'S l-!l'l BESTINEWISNED SCHOUL OF LENQWADTICS

14A

ARREST HIM, OFFICER!

I'll HAVE GI'JHFI.ETE FhETS ON THE OTHER
- FELLOW TONIGHT!

Seeret Bervico ﬂannr No. I8 Is oa
the jobr . . . FOLLOW HIM throagh
all the excitement of his chage after
the counterfeit gang. Wrilte NOW for

FRE Confidential

Reports
No.38 Made to His Chief!

IL may open your éyes (6 the great
portunily for YOU sg a well paid
lnger Print Expert. The kiod of

work ¥ou'd like. Escitement|! Travel!

Theills! A REGULAR MONTHLY

salary, REWARD MONEY. Grad
ates of this achool HEAD 434 of » i
8.1 Write for Frea Heports, Finger Pring
Easy Terms Ofer.

Identifieation Bureans in 17,

ook, Low prices.

Literature will bo semt only to persens siating their age,

INSTITUTE OF APPLIED SCIENCE
1920 Sunnyside Ave.,

Dapt. C-135 Chicaga, lllinois

ned by pasent

PEHF E'CT VOICE INSTITUTE, Studis C-115
64 E. Lake 51, l;hlcagn-

Dan’t pat off oppormnity=leara
DIESEL NOW., Dicsel wrainlng valu-
able w your furuse carcer, o if you
are called vo mechanized unit of
Army or Mavy. Unearned taition re-
fanded to drafeed students, so don's
wait=write WOW for free booklet=
MARCH OF DIESEL,

Mew York,
Meaeoe Ave

. m»* L.LE.; Chicaga
Angeles, 1120 San Femand

Mamphis, 417
Graeville 51,

.HMBM‘IIH“““HHDHIW' bama EE
:.durw -luhnum % "Iu-' dﬂ:E“.u now  America's u-'t

iaslr: nﬁ i L

1 e mEez. &IWDJ!
Band low free beaklst ©

mid eI R

=Py
ueakion .luﬂr-'ul.
Commercial Baliug™

Instituts
S&, Chicags, U. 5. A,

LOWAS

Bak
Dopt. 1

Mational
1315 Michigan Ave..

mmﬁm $25

ELEETRICAL EHGI:NEEHIHG Get L’I:IDIl |."rnr|r\- of wide slecs
tricnl field. Moderi, Y&y U y and
ADID F

T 1007 II.uI.II\. EAEY .

e T monie] W e
rlll'.‘ Ty IDI FREE LEEHUN.
mnfled peosip L) mu
Mool Gag- Cn-rlﬂﬂﬂ 5 Df"l T

MAKE unu!v AT HOME (©

TR

Ampzing rubber mald-making nutﬂ.t mnkes perfeet
fexible mabds of plagues. Gsh trays, '““I.ﬂ
wte.  hfolds cost from O to 25¢ @ach. Ench mol

muiken hundreds of moveltios and gifis (o scll Op Lo
£1.00 aplecel No espericnce necossary. GCuick

Fall Cwreck, Wis,

1 caEy. Hinrt profiable buasiness in Your Tsoame
s NI'I ] nlnr\'ﬂ wift shaps. frinnds, Tﬂﬁlll.
rold stands, by ms Il or spare fme, O Mold-

Fu
#rs Handy Book'* n.'nd list of buyers FREE. Write

S0-LO WORKS
Dept. Z-827 Cincinnati, Ohlo
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¢ apn invenlion (6 protect. What ore
Lo do about (t7 Are ¥ou golng

sleps FlEhL away to secure for aur-
prateetion provided by the T, &
laws? Or are ¥ou going to let things
ta hope thal mo one will diseover the
g and Patent 1t before vou “"pet
ty ¥ IF s0. yOoU may Wwake up

I amd fingd that someons has
alrendy Patented an invention similar to
yiursg—and you mre teo latel

OUICK ACTION 15 MECESSARY

Are vou one of the unfortunate perions who
do pod Kpow bhow to protect and profit Teom
Fourr § lon ¥ Do you think that efaborate

il gxpensive models are neces-
vou xpply for a Patentd ave
you foiled to reallze thal a good invention,
plis prompl aeilom In o securing 8 Patent
and locnilng a huyer have proved the secrets
of suceese for thousands of invenkors?

FREE PATENT GUIDE TELLS WHAT TO DO

Our *Potent Guide for the Inventor'' an-
piberd many Important questions coneerning
which are constuntly usked Ly In=
It tells what facle, sketches, de
Ble., AP0 DeerEIary to apply
v in protect your invention
ond  witnessed disclosurs;
1 DO THIR AT OXNCE TO
UARD YOUR RIGHTH; how Pat-
records can be checked in advamoe
17 filing fees to delermine whether
wenlion {8 probably Patentable; dis-
piszes coste Invalred: tells of a prasileal
way these cam be pald in smaller sums ad
alion progresses; tells how soma
aecigped fnanclal backing, It
v many small loventions hove be-
rge commetrelal successes ) luw That-

} \',LRRENEE#E:“ OBRIEN ;

\!-wwﬁy

gGISTERED PATENT arropy.,

WASHINGTON,

AUGUST, 1941

Get Expert Advice on How to PROTECT
And SELL YOUR INVENTION

ente covering impeovemenis o6 existing
articles cam nleo be patented and marketod;
ronizing muny other [acls of Intercst to
Lovemtors.

WHY YOU NEED EXPERT ASSISTAMCE

The Pateit Laws were enncted for your
Eenefit==to give you proteciion for the Tea-
tures of your invention whicls are Patent-
able, Bul these features must be fegally
and conelzely set forth in the form  of
clatme, This phase af the procediure 1§ 8o
complex that the Tatenl Office sidvises the
invenior (o engage & competent Hoglstered
Patent Attorney. We maintain & large stnfl
==carefully trained reglstered Patent Al-
tormeyd—eXperl  draflsmen—experienced
searchers—Iio serve poi. We have Been
gerving Inventors for more Lthan 20 years.

TAKE FIRST STEP NOW= MAIL COUPON
Mail the Coupon for FREE DPATEXNT
GUIDE, With It yoeu will also recelve o
FREE "Record of Invenilon™ form which
will enalile ¥ou &l ofice i establish the date
af your nventlon, before Yo file your Pal-
ont Applleation. Thiz step ooats you neth-
ingr—and may be vital [0 your sHCess.
Remember, In Potent motters, ACTION 18
TMPORTANT. DMelay caii oaly be eosily.
Aall the Coupon In an eavelops, OF DaEL?
it on m perny posteard—today, -

MILITART INVENTIONS
laveniions which
might be popaiderad of
waled tn Matiopal [e-
lanse. xre given spocial
altention, svea to ths
of assisting in
muhamitting & proger
mutharitise.

Address

WHY | THOUGHT OF

THAT YEARS AGO

= = BUT NEVER DID
ANYTHING ABOUT IT

ACTION IS ﬁomT/;/M

CLAREMCE A. O'BRIEN
Registered Potent Attorney .

before the United Stotes Patent Office

Dept. 1H1, Adams Building, Weshington, D. C.
Please send me your 43-Page Patent Gulide and your speclally
prepared " Heeord of Invention™ form FREE.
oL chllgate me.

o —

L

i

This request does

| PR

Mense write of print plainiyi

R | | |

15A



Learn this
Profitable

Profession

in 90 Days at Home ‘

Hundreds of men snd women of all apes 18-00 meke 510,00 to
$20.00 in a pingle day giving ecientife Bwedish Maossages and
Hydro-Therapy treatmenie. There i3 & Hf demand from
Hoepitsle, Banitariums, Clubs, rs ond private patlents as
well as opportunitied for establishing your own offica.
Learn this intéresting mopey-mnaking profession in your own home
by mall, through cur bome stsly course, Same Inglruclors
af In sur NATIONALLY ENOWN resldent sehocl. A diploma
8 awarded wpon completion of the <ourse, Coursp gan b
: completed In 3 (o 4 montha, High Behoal traln-
ing 18 not necessary. Many earn blg meonsy while
lenrning-

Anatomy Charis & Booklet FREE

Enroll new and we will Imelude uniform coat,
medical distianary, tented reducing roller and
Hydro-Therapy supplies without extra cost. The
reduclng course alone may e worlh many Umes
the modest tuitlon fes

Send coupon new for Amatomy Charts and beeklet
containing photagrapghs and letters from suesessful
praduates. 'I'hcu will all be semt mtnil-—FHEE.
————————— - -
THE College of Swedish Hlmnl

Dept. CH4—30 E. Adams §t., Chicage

You may send me FREE and postpald, Anstomy Charis, booklet cop-
talning phatographs and leciers from gradusies, and compleie detalls
of your afer.

Hiata

COMBINED WITH

ﬁrgcfmaf Mecharics Simplitied

LEARN AT HOME

to play by mnate, Plamo, Vielln,
Ukulele, Tensr Banjo, Hawaiian
Guitar, Pians Accordion, Saxephene,
or any other Instrument. Wenderful
impreved method. Simple as A B C.
No "'mumbers” or trick musie. Cost
averages only & few conts o day. Over
700,000 students.

FREE "00K [ 7.l :
Mention' favesrite Instrsmest-  Inst s wup n ||-:--I-.l enihi
. 5. SCHOOL OF MUSIC., 78 Brunswick Bidp., Mew York City

EARN AVIATION

IN LOS ANGELES « Nation's Aviation Capital

Hugs ls=rtas & Los Angoles aviniion sativi
B airiing pisstar, siboiarae, o) “‘}
el TSI in
H.-:ili m;lllﬂh mad m.lLrur‘uqu.l.
meesl modernly equipped snd Jtrl.hﬁlr- IT

Iﬂlrlm\oﬁfb the 1. B-.Uu\'ﬂnmmllnr"!.‘
F.!.‘T E RS

frea Gl page oo

CALIFORNIA

= ¢ SCHOOL OF AEROMNAUTICS DEPT.

mumnm
.I.Hﬂ Jlﬂllun SCHOOL

Inuiridwalis hln Bloon hans s
rpame — eai
= All mports, & mm

e g
1181 Main St., Mexico, Mo.

I WANT TO TRAIN YOU

_:'- For A liglpurlnv Jab
\IN THE MEAT BUSINESS

l-‘-ll C. R. strihtlng.

N mervicd, 1J||||- e
sl

Eal all
Iult. U-21, Teledo, Ohla.

uRnE
al ligerit |Pu lighi=ing -h.url Eul FE

1
wrd, AUSE Pule, FRETOMEIE, LYo, vmd
essury, puszies, ele eie. Large a}"nril wiHume Comr
15 -n.‘h ARIRE only 1 povipaid. Satislsction or nefund.
Arrare friends wills pour mapc-ike mendal powers,
Complete datails . .. mail coupon TWM'I

e . . B S T T o T

F WELSOM CO., 500 Sharman 5t. Dept,H-300, Chicage | (=
| Ficase s frew drtasts aboat “Short-Cut Matbematics and | .

] Practical Mectanics Ssmpdfsd ™ Mo obligaton < —
e e e e e ﬂ/
1 i+~ 7
[T O —— 1

h’l'l:llmal thﬂ! of Htlt {:utlinl. Inl..
spensd BpELnE, summer, fall, gath-

wHY N'D‘T ering butterilies,. insecis for prods

!1.-Fl,nnpuru I buy for collectione, Good cash prices
"",!'5,,3'"“"" worth 81 Lo 87 gach. The work is in-
i

Wr. Sinchair, Dh‘lllf I?I' Insects; Dept.
San Diega, Calif.

At home—in spare time. Many overcome

A “wiagpe-Irlght, galn seli-confdence and in-
c @reass carning power, this easy ¥ Way. Write

I fof free |§:Iel Howio Werk o=
ders With Words and requirementa,
SD Harth Amarlcan Inatitits  Daal. 1382
LIS Michigan Ave.  Chicage, lllinsis

Say youw saie it in Populer Mechanioa!

Thousands Appointments Every Year

$1260 TO $2100 FIRST YEAR

Railway Postal Clerks—Postal Clerks
—~Carriers—Customs Inspectors ¢
—Stenographers—Ty pists, i.-tc. Y
&
Mail Coupon immedintely—

'\|mu~

FRANKLIN INGST., Dept. WiIT4, Rochester, M. Y.

Geptlemen: Rush te me, wilhaut ebarge.

Government big patd posittone.  Advise me also regerding salaries,
Tell me how to qualify for a pesition.

32 page bock with 1t of T. 8
bours, wark,

32 Page Civdl Service Book — FREE
16A

Adldreas... e s i e e e e
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LOTS of JOBS OPENING UP

Electrical Engineers, Diesel and Air-Conditioning Experts,
Builders, Contractors and Automobile Mechanics, too, have
good chances for profit through BIG DEFENSE PROGRAM

Now iz the time for every ambitious man to start in
one of the ficlds which are now opening up new jobs
in industry. Get the facts needed from our world fa-
mous technical eyclopedias. Use the jiffy index to find
out what you need to know in a hurry. Shop foremen
chould welcome men who prepare themselves this
way, and industry right now is on the Jookout for
gkilled men who know how.

ELECTRICITY

This new seventeenth edition of
applied electricity has over 3,000
pages—hundreds of illustrations.

Dynamos, motors, power stations,
radio, televigion and many, many
othen subjects all Total
price only 529.80,

covered.,
Sent on triak

AUTOMOBILE
ENGINEERING

6 Volumes

Whether you are a mechaniz or helper,
expert or apprentice, aiute owner ofF
driver, you will And great value in these
mute booka (190th edition) which tell yosi
step by step bow to make difficalt re-

irs. 2,500 pagea, 2,000 {Jlustrations.

B.Irlnz :né:u::le;i a‘.;_-iatiufn motors, Dicacl
engines in . Total price only $24.50.
Sent on trial

BUILDING, ESTIMATING AND CONTRACTING
9 Volumes

Thisnewedltionshould

carpenler to become &
contractor.  Invaluable
to bullders, Roof fram-
ing, stesl square, archi-
tectural drawing and
design, estimating,
alnting and decorat=
ng, heating, bullding,
contracting, soncrets
formd, and many other
gubjects well covered. Total price 529.80. Send on trial.

HEATING —VENTILATING

INCLUDING AIR-CONDITIONING

6 Volumes

COreer 2,000 pages, 300 ilastrations,
eover thin new industry includi
heating, ventilating, insulating an
similar subjects. Total price

Sent ontria

5 DIESEL ENGINEERING

6
Volumes

Orver 2,500 pages profusely ilustrated
meke Diesel, the new power, casy to
understand . Learn Diesel operation, con-
struction and repairing this way. Total
price $24.80. Sent on trial

AUGUST, 1941

'_ # | | |I
' o i3
o I
Learn to set up and run almost
any kind of machine. MAKE ee e
MORE MONEY NOW, learning
quickly HOW TO DO THINGS ,
which usually take years of
study and practice. ®
THESE 8 HIG BUGKS Eh-e you a chance to qualify
for promotion in the mechanical field. Everybody knows that thers
is a shortage of skilled men right aew and that there are likely to ba
more and more g ba open, Hets are 3,000 pages with nearly
3,000 ilinstrations which cover tool making, pattern making, foundry
waork, mechanical drowing, forging, machine shop practice and man-
n:m:nt.umﬂ hundreds of other subjects. This set, *Modern Shop
Practice,” should be endorsed by manufacturers, superintendents
and foremen everywhere, and we believe will glve oy mechanicwhao
uses them an advantage over w men. With each set we will
inclode a big binder of pearly 800 with 267 original shop
tickets and 1,200ilustrations which wtep by bhow toset up

step
and mn almost any kind of & job. These are in addition to the B bi
books pictured above. Total price only 53420, Sent an trisl.

Consulting Service Included

A yenr's ecnsulting peivileges with our engineers will now be glven
to each buyer of any set of these books without exirs charge.

ANY SET SHIPPED FR EE!

for Examination. Al you noed do to get o set of “Modern
Shop Practics™ 8 vr_|l|,;1|1m'1| us bioder, “Applied Electriciiy™ 10
volumes, ~Automebile Engineering” 6 volumes, “Bullding, Estl-
mating and Conteacting’” § volumes, “Heating-Ventllating™ &
volumes, *Diesel Englneering” 6 volumes, for fres examination s
Lo gend In the eowpon below. The books will be sent prompily. You
pay the delivery chafied only. Keep them for 1 days. Il not
auti=fed sernd them back and you will owe ya nothing. 10 satisfied
apnd ol 200 in 10 daye and then $3.00 & month untll the total
price shown is pald. ‘There 18 no further obligation.

American Technical Soclety, Publishers—Home Study Courses
Droxel &t S&th Street, Chicago, lllingis, Depl. KC19

== oupon brings any sef FREE for Examination==
AMERICAM TECHNICAL SOCIETY, Dept. XC15

Droxcl at SAth Street, Chicage, 1llingis.
Send for 10 daya free use the cyclopedia which 1 list here.

St Puk Bame af st hors
1 will pay the delivery charges only and if fully satisfied will
pend you §2.00 in 10 days and then $3.00 a month until the
total price of ..o ssss-ciacinnneres is paid. Il I return the
books i ll)d.a.ru I will owee you nothing. Yen are ta include
2 vrar's copsulting privileges with your englpeers without
extra chargs.

B LT R TR R ssasanna
B S T P T S L R
Ciiw. .. PR, -

Pimse mitach & 14447 Btating agn, nerupstion and same snd address of
empioyer and af loast one DMsiness msn & & celerenoe,

1TA



Lock beyond just @ job. Look at the opportunity for
a parmanent, profitable coreer. With a knowledge
of plostics; you enter industry as a speciolist, pre-
pared fo odvance with one of the fastest growing
divisions of business.

START TRAINING NOW
You ean frain in Plastics of the industry-type shops and lobora-
tories of Plasties ITI—ar start in your own home—~immediataly,
This training is comprahentive and practical. If you are infer-
ested in froining for the new and foscinating field of plostics,
writa for complete information fo

PLASTICS ITI

190 5. Alvarado 5t., Los Angeles, California

PLASTICS INDUSTRIES TECHMICAL INSTITUTE

Plexss mad infarmution on Plastics IT1 ipod niesg. | am isterested fa
1l O bysar sngineesing coursa 1 Fmaldent doy cousss
3 O Combinailca '-.'- mie siudy and e In-| tralsing
II [0 Homa st ||_'?' COuTs
4

Yeczn High SchaalT_

College? ______

I'LL FINANCE

YOUR TRﬂ'"l"ﬂ
Chofck, sy way
g -pay Hadio )
By nulnﬂ_ aOf Mmoo
ment, Operating QR Serv
You can get Lraining L
w r it in easy
ta alier you gra
L= itnrninn B

H.C.LEWIS, Pres., COYME H.EETMEH.LSEHHI]I.. Radm Divisiza)
300 South Piullnl Sirest, Dept. C1-JH, Chicage, Mlinols
2 'Iw:-“-l- free Badio I.-m.-k and mll |,'|.-_-';_;|_i|g of vour Special

NAME.. ...
ADDRESS. |
CITY

lnde the Aviaiion Lareer of Yowr Ehoice

SPARTAN

EIHEFL OF AERONAUTICS

er starts Soptember :qlh
WRITE for frees Catalog.

CAPTAIN
MAXWELL W. BALFOLR

Director
Tulss; Qhlahoims

Dapl. PFHEL

men;

with & business of ym.rr n-m Jl

fized, g0 Tarse nmﬂ s
:|nurr|.1r_'r mu. |1 pecrets  in :-ul:ll'.nr raising. His
EyELoE of hioms u-u.u:.- trnining used thaannds,
Estalil lshed 20 years, Write today for H

ogue describing courses, methods nnd servles.

M. Lamain,

HA'I'Iﬂ'IIAL POULTRY INSTITUTE

to  start small “1:!'-
Poultey Ahiwa Lulosl sclonbific met
Endirsed by many colléges amd léading Poult
Shows woy io resl business opportuniiy. Harey
CIDDEPT, 50-T ADAMS CENTER, M. Y.

TRIAL LESSON IN
m1'0@ * DRAFTING

More good jobs now In IDrafting.
HOME in apans time {or ot our O
Bond posteard for FREE TRIAT
sce how aasy to learn and . Eel & BC
CHICAGD TECHNICAL ¢UI’.LEG=
H-202 Toch Bidg,, 2000 5, Wich. Aws., Chicage, 1.

I.Jtam AT

Practiexl, tested teainin Backed by years “rtrl&ﬂﬂ

includes Auto Hﬂrhudﬂ' Diesel Service and Oparation, Dieasl Power

Generation, Machine Shop Practics, Auto Electrics, ete.  Flexible plan

o meet specific needs of those with or withaut .Iﬂll m-tm. 1ai L

prade sehool in Wost lifies ynu il helps you gek o
Transportation .“uw to L. Earn room il I.u'hlht while L -

Bequest Free Catal

NATIONAL SCHOOLS
vixs ENGINEERING coueses

srurt lrltarulul Dafense courses in Alreralt, Bheet Metal, e
ehi Struetural, Architectura]l Dirafiing ; Electricliy Power
..ﬁ.“:. airruf: Welding. and Two-¥ear courses J||
:rnllu’l.ll:l!. Electriral, Mechan Birictural, Architectural
E-. Degres 3 "Hn. Laow tultion and Illrin:
room and hodard,

Dept. 6-PMA
Los Angeles

IINI.AT EMNGINEERING COLLEGE
1001 Indlana Awe, Hansas City, Mo.

e 0 DEGREE 7 nvome

From A Chartered Educational Imtltuti-n
Employers Mew Demand i:. d
ﬁlﬂl&- J-.u- im  Aris u:-unn| Ml-e :EI:n1lb

Aciemoos; hilosagdiy;
o r.,thm Ja'h.:mn.,. Fhy Ghmg laney: Cie
i i La T :r
Exumszamﬁ'th.-mul e Mahon iy

0T HD'IH nn.lutlnL lhﬁrg_\ M.rn:tn.r.l.'l :I'ad:lﬂ.:

Ilhhrla-.
Founded 1008 O
'Eh-"iﬂln Road, Chicsgo

H:ltillllrw'.'lu-m-euell Foundation, -um»-ur.

For Dafense—or for your fulbne— phds e
Fncation now. Aiats Licansal rl'.l] IhE!-I" i,
Dhuy, Eve, Fasy terma Ask dor Giwtalog P und foal affier;
(A" M. Y. SCHOOL of MECHANICAL DENTISTRY, 125 W. 31 51, B, 1. ©.

ARTISTS MAKE MONEY

Fmd. oui :igur ability. Eend pame, age, ocoupation and
ren Y nw,hmml Art Teat.
Flﬂﬂ'll Hhﬂk- Ime., B131 Fedoal Schoals Blég., Minneapolls, Minn.

1
I ALE AL

AL pnd Just follow my

FREE OF D‘-E FE:\-.NY COST.
casy plan and show the sult to your friends. hake up
tﬂ 212 In o l]n;l' easlly, Partiol Paoymens Plon. No
—M Nouze-to=house conrossing NecCssary.

OF CO5T
U!hL BAMFPLES

-l NG COMPANY
Throop Sh'llh Dept. W-218, Chicage, Illineis

Bay you swwe it in Populer Mechanica!
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7o make money on yowr dea--

PROTECT,o»*INVENTION

Yl-l:' want to protect and cash In
quickly on that original idea you
have . . . your own Invention! Both
7. 8. Bupreme Court and the Pat-
ent Office have made it elear that you
need the assistance of a competent
patent attorney o safeguard your
chances for success, Victor J. Evans
& Company has helped thousands of
inventors . . . creative-minded men
like you, who have entrusted their
ideas to our specialized knowledge
for the past 43 years, Every case that
comes into this office is PREFARED
IN STRICTEST CONFIDENCE by a
REGISTERED PATENT ATTORNEY
experienced In the art to which the
Invention appertains, A good strong
patent I8 your solld foundation upon
which to build commercial success.

YOUR IDEA MAY HAVE
GREAT COMMERGIAL
POSSIBILITIES

There never was 8 tlme in the history
of thls counicy when ereatlive-minded
imvemtors had 4 grealer opportunlty
than the¥ have right mow, ﬂ;nurnc-
larerd are eager for lhiprovenenis on
peductlon maclilivery: the U, 2 Gov-
ernment hog  appesled 10 Amerlean
inveritors for new ldeazs and devless 1o
Isg mged Tor MNatlomal Defende: busines:
men ore keem for new  iecentions oF
practieal changes in deviees mow In use

HOW WE CAN HELP YOU!

The firet thing for you to do iz to
find out (without its costing vou
oné penny) how T. 8, FPatent
Laws protect yvou—what steps to
take so that you can =afely com-
mercialize your idea, Our two ad-
virory books illustrated below
tell you clearly just what to do
immediately. They tell you the
kind of sketch or model needed;
the importance of gquick action;
how to sell your invention: how
tosecure financial backing. These

for immediate sale or for post-war ex-
plolistion,  Your fdea may be ““just

are your rellable text 1 % ol
the thing'". -0 ext books on

patent matters; don't be with-
out them another day, They
ILLUBTRATE 115 ME-
CHANICAL MOVEMENTS
—plcture and describe
many other details of great
interest to inventors. Make
weur s=tart now—before to-
nlght. Mail coupon below
for BOTH BOOKS and all-
important EVIDENCE OF
INVENTION form.

WAR
INVENTIONS

Imventions of Military
or Defanie Preduction
noturs praparad in
[ form far con-
sideration by

NATIONAL
INVENTORS COUNGL

“EMD FOR THE BOOELETS snd EVI-
DENCE OF INYVENTION FORM Right
Mow . . . While the thought is fresh
in yaur mindl

Evans ¢ Co.
Verden P2t Coeres

I REGISTERED PATENT ATTORNEYS
MAIN OFFICE: 410-), VICTOR BUILBING,
. Washingten, D. C.

ages of facts for

68 -
INVENTORS

' tant
the impor
and f Invention Ferm-

Pittsburgh Office: 521-M, Empire Building

Los Angeles Office: T36-M, Security Building l

Rush by returm mail, FREE coples of your books “'Patent
Protectlon'' apd “"When aml How to Sell an Invention™ —alsn
form

I Lsportant *"Evidents of Inventlon™

Evidence ©
coupon BRINGS YOU
THESE 2 BOOKS

AUGUST, 1941

ADATEEE. ;. vanvvnbnrnniines
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INVENTIONS WANTED v

Practical and useful new inventions, or novel improvements on previously
protected devices, can now be safely marketed without patenting expense,

We have successfully helped inventors for over 17 years in selling their unpatented ideas to

manufacturers, with positive safeguards under Federal Court decisions. Send for complete

information about this co-operatively owned association. Owver 50 invention-minded employees,
References: Dun & Bradstreet, Thomas' Register of American Manufacturers, ete.

CHARTERED INSTITUTE OF AMERICAN INVENTORS
DEPARTMENT 4, BARRISTER BUILDING WASHINGTON, D. C.

Anto Mechanies, Disssl M,

"'i”"“'" pohr e A

and board [n nr
oubalea wri

.I.:E
-

-n’mf—ih

KnnEltrlelty as Experts B b

Know It—and Get an Expert’s Pay! Nashville Auto-Diesel Sr.hml. Dept. 75 Mashville, Tenn.
STUDY AT HOME

What about your futire? Who Is safe todey? Burely not the matn

who & conteénted o gland sl Know your |ob Chieo e
:e i:ﬂumll' for Jobs ahead. To do just this thousands of men
e

The Croft Library of
Practical Electricity

Thea Ceult in & compisin -llulrl-oul -udnmnur Ili h‘[owrdd on mrl-irli

T yesrs of shirt-slesvs "E::n"_“:l il na 1§ = Erom
oer Lo cover with Lhe rml.- Fou want, Writien s lllh.n i
beginnet con ssslly undsrstand i yey so |-uuru| s harough l‘-ilb.h the duily

of E0,000 highly pakl sheciris warkies asd onginears, Croft tells vou e Leings
you need Lo know nbowl sl EehfEntors; armalules, soImmulaters, 1l|'|l'l|l:|1'r'IF"|
chroufis. switchbostds, distribuiien spslsme—decisics]l machinsry of svery

wiring for light nnd power—wirlng of Gnlshed balldis wreritens snd mlmlﬂlml
requiremenis—illuminstion in Il.l wvery phasr—1la moal bmproved mesthods of la
ing—lamgs and lamp 6ffocis, ste—hbew 1o do o compdets . [rein estimating 1k to :h.‘.lnrn;r -FI'“:, Targest 'h!l]ﬂ!l'l of h]llhh-lﬂ " E= I"mm
La s mugp
— sehoals snd (nedividuals with gueul.u baill squipment, and give thar.

Hmn money down easy payments o g 7ol ey g o gl b

i mod mail the coupan stbscked and we will pend vou the entiee st of seven vul- Bzl all Bk obe Tewr cescl gy "F ik Hig
simem ot duy s’ passvinabion.an sppeoal Wa take all he plak—iru sasuine Lo oliies. nee)—u £ col [ Cash populariy W,
tlan. Il you decsds to beep b books, sed 39,00 b= #a duys and Tllhn" al i Fula masey warking [oll or part time for eibers, or epen Four swn well- !“-"
wl 80 o month.  Banid Lhe cuug=a KOW snid #ee the books fer yosrssll, img uminsss. Amuringly smakl mvertment, Caik of ers Ontalogs free.
————————— - - THE AURORA SGHOOL OF PHOTO-ENGRAVING

Dept. PM-31 Tasope' Bldg. Aurors, Mo,
TRAIN FOR TECHMICAL RADIO WORK. | gove you full Radia Equipment includ

EXAMINATION COUPON

MeGRAW-HILL BODK CO., 330 W. 4Ind St., New York

end ma for ten ™ e al tha Croft Lilrary of Praetical ing Texter, Rndio Teals, 145 Radio Parts. Yew do owver 100 sciual experiments
e M AL gl i ?r"u:"l.."':é o $LI0 & 10 days and B30

1
1
i
i You are preconditioned wilh Radio repaic paparigace fgh1 I8 your owa hame!
v sl [ aned, 1 will rwturn the |
M'“"Ll. "l Ay "L::l-':-:f;ﬁp“;-m rits ‘lainty and i brs i |u_.'“'=|' ] FREE; Wrile far complete detabls in sew cataiag " HOW T0 MAKE MENEY [N RADID™
]
]
1
1
i
1

SPRAYBERRY ACADEMY OF RAOIS, TEDuUniversity Place, N. W.. Washingten, 0.5

I DESIGNING
chinists Trade, Machine Drafiing and Design. Proctical shop train.
nE in the world's Lisdusteisl center. Writo todsy for full lnformation,

Hioresn Addilewtl. ... occovnaanrsaaanras
Cliy amd Btad®, - rvinrrrinnrsrnemnes

--————'—in-————-
b

MATIOMAL SCHOODL OF MECHANICAL TRADES
Dept. 32 628 W. Lako St. Chicago, Wl

PIA GrapuaTES SUCCEED

B P LA percnaliond laadenbip traine Approved Repalr Bossl Aotual
a3 o muooees oy B young man Prectoe in wallacs pped shogs Tee”
b=y & citwer in Aviation. L2 plans Expart prtrocthon,.  Esclusees

: e Fimenans o slart Eatablisbed 1918,
::m.-n-nl ,-pr-rh:_"*d x_ﬂ--ﬁ ﬂlﬂm ﬁrhﬁﬂi"ﬁh”m Stamdard Business Tralning lnstituls, Div. 708, Bulals, b, ¥.
s Mincharica, Aaschsubienl calalry. 7

rwering. Aifee Radio sl Gl Rugast O Bocker, Dituctor Splendid opportunities. Prepare in spara
Tower Ciperstions, Irstnenenin (L5 P O Hox 56 Pisborgh, Pa time, Easy plan. No previons experiensa

4 pinites. Cradusies sarm up bo §1A5 par moalh |l||l

fieadad, f"llr'lbrl:ll'lTl =ahdasl edusation Fumelsnt.
PITTSBURGH INSTITUTE Send for free booklet “Oppariunities in Pl
or AUTICS American School af Photograph
AERONAD 1315 Michigan Ave., Depl. 138, {:E-ugu i

Homﬂ ogruply" purrictiars Lhd reqiirements.
BROOKLYN YMBA TRADE SCHOOL

SCHOOL

Trade Courses, including De- 10 Aviation Mechanie O 'Welding
I'c.nmd lrsi:lea offered. Also two- IE }J!l‘:'lllr;ul-lt FPTWEI. lll_j'lli T"'llﬂ Manking MAIL COUPON
year day I're- Engineering courses. | rchanical Pra-Englnesring 1117 Bedford Ave,, Dept. P M,
Full Shop Equipment | O Diesel Engines D Ofl Burmer g o e Yook Clir. N T,
0 WERD = y O Diesel Pre-Engineering
Unexeslled Instruction. ID Merhnnien! Drsftinge :
I.-‘iTETFTUIJ"r Diormitories. i O Auts Mechanle O Talking Pletures D i e et Ly
" O Refrigeration

Ep-eriu. Privileges., Check YoOur | 5 Television and Radio Mechanle 7,1 PO NN I 0 T L
Interests on coupon to reccive |0 Architertural Deafting
free litorature. 10 Armuture Winding O Elestrizal iR
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but if you want fo see a real

HE-MAN BODY...

Posed by
e of

HAT do people say when they see you  cCharles
on the beach? Then you show what you Atlas's
REALLY are—a HE-MAN or a weakling! Do girls’ eyes give you the pupils
silent ““ha-ha™? Or can you FEEL their admiring glances?

And don't think cfothes can cover a flat chest, skinny arms, pipestem
legs EITHER! People KNOW when a man’s got a puny build like
Caspar Milquetoast—or when his personality glows with smashing
strength, rippling muscles, tireless energy! A fellow like that is
BOUND to be the life of the party! Do YOU want to be that
kind of a man? Then listen to THIS—

In Just 15 Minutes a Day I'll Prove
| Can Make YOU a New Man Too!

That's what I said—[5 minutea a day’ That's all
I need to PROVE—regardless of how old or young you %ﬂ?
are, or how ashamed you may be of your present physique

-that I can give you a body men envy and women admire.
Biceps that can dish it out, and a muscle-ridged stomach
that can talee it. A full, deep barrel-chest. Legs that never
tire. A tough, simewy back. An all-around physique that Here's Pn‘ﬂuF
can laugh st ANY kind of rough going.

Today, a wave of FITNESS is surging over Americal Right Here !
Supposs YOU are called to the colors! Will your body be i A
the laughing-stock of the mmﬁniﬂcer or will it command the “Feel like million dollars;

envy of your buddies? Why HT NOW many soldiers have & 44" normal chest
and ssilors im active service are using my methods. They —f 2" GAIN IN 4
know that a MAN'S body means “easier going'', more fun DAYSE!"
and guicker promotionl! —L.A.5., lllincis
Would Yoo Believe | Was Once “My doctor thinks your
A 97-h. Hﬂml]‘ course iz fine. In 15 days
2 have put 2% on my chest
ar o g of e | ey e
- g o n
bones! But you'd never be- —R&.L., Oragsn
lieve it to look at me now, “Iy muscles are bulging,
would you? Through my discovery 1 feel like a new man.
of " Dy namic Tansion® Ichanged Chest mensures 38, an
mysell inte “The World's Maost increase of 5%, my neck
Perfectly-Develo Man.” I'm increased 27"
”BIVINQ P‘F.DO‘ qf the mi#{‘lﬂ —G.M., Ohio
fr8frc ensron’” can perform i - 5
—*-T{Eht in the privacy of your own ,:,Ili gain on biceps and
homel NOW—will you give my 1 more on chest in two
method 15 minutes a day to get the weeks!
kind of HE-MAN build you have —4.F.,; Penna,
always longed to have?

My FREE BOOK ““:ni'siessia™ " Tells How!

CHARLES

ATLAS r]u-it’_a mntag;ﬂ;umg wniii bring vou your copy e g = 1
of my famous “Ewverlasting Health CHMARLES ATLAS. Dept 8H
:;:;:uul‘ apd Strength,” ﬂ{:bﬁ]u.tti:r ree. ].I.IE E,u.ltt:]fd 5?1:;:; Mew Yark, u.l_ Y. )
A e of No wonder nearly 2,000,000 men oL {20t e reont thak pag spnicm of vasns |
worigte of ““Bynamic Tepatan ity B Y e L LT
World's of "“"Dynamic Tension™—illus. Hrealth and Stromgth'™ d I
Most Pare trated with action photos of myself "
Jfecily-De- end some of my pupils. ¥You'll not TR s e e b T R I
e '.*?."'.d only "“g about my secret of “Diy. s (Plenss print oF write jplulily)
L namic ension”"=but wyou SEE Tt B R e R e s
PROOF of it! CHARLES ATLAS, - I
Dept. 8H, 115 East 13rd Strect, (gl Cily........coreernniriasnnuss T

New York, N. Y.
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HIEh School Course
at Home

Many Finish in 2 Years
You can complete this simplified High School
Course as rapidly as your time and abilities
permit. Equivalent to resident school work
;_gl‘ﬂpsl'r‘.“- for mllc?c entrance exams. Stand-
H. 5. texts supplied — Diploma. Credit for

H. 8, subjects already completed. Single sub-
_r:!:la il desired. Highschool education is very important
advancement in business and industry and socially.

College Entrance

the past 19 years, our High School graduates
Ir.me enn admitted to 531 different Universities,
Colleges, Junior Colleges and Mormal Schools — BOSY,
of them without entrance examination. Course also
prepares for teachers’ certificate and pre-professional
examinations.

Business—Industry

To get and hald a good position in Business today vou
must be able to write clear, accurate letters and re-
por figuring involving Aixehd'a and Geometry—
talk intelligently on matters requiring a knowledge of
E-uog;raph}r. His , and Economics,
ndustry— anical and Engineering lines—
F:u muat have at least an elementary knowledge of
hysics and Chemistry—Dbe able to fgure quickly and
accuratel y—know something of Tl.-'lecﬁni-::l Diawing
and blueprints—and be able to talk and write ac-
curately and clearly on both your work and ordinary

m%cuiui CONVErsa L.
High School course meets the pre tory edu-
cational requirements for Business and Industry.

Don’'t Be Handicapped—

Complete Your Training Now

Bean h School Graduate! Prepare yourself for pro-
mun}r?‘lgn Business and Industry—for the Prolessions,
College Entrance and social success. Mo matier what
limiz [yau may select, High School training will prove
invaluable toyou! Our moderate fees cover all instruc-
tion, standard textbooks and Diploma . Easy monthiy
terma. Get ahead in life, Start your training NOW |

17 Other Courses

Turn Over 160 noted Educators, Engi-
Spare Time neers, and Business Men helped
E‘wnr-: ourspecial instruction ma-

rial, which |8 used b mu.n-amidm-.
schools and colleges, NMoavy and
Frovince of Manitoba, Canada, We
offer you quality training at home for
the best paying EBines as listed in the
COU PO, Nnobifmmmn-“rritl:‘rﬂm‘h'.

Mzl couproni for infarmation about line that interests you
American School, Drexel at 58th, Chicago

School, Dept. H-C4§, Drexel at58th, Chicago
Tell me lsow Lo train for fine checked. No obligation.,
OHIGH SCHOOL COURSED DMesel Englneering
OAccounting e Auditing ODmfting & Design
DArchitecturé & B'lding [(Liberal Afts
OAutomaotive Engln'rind DPrivate Secrotary
COBusiness Managoment DHI'&IA:'I'I{E..P.AI.J
OAviation DMechanical Eng r'g
OElectrical Engineerlng CORadlo & Television
DElectrical Refrigerat’'n  JSalesmanship
OAlr Conditionlng OBusiness Law

ioto $$ 5 by

ﬁﬂme stod

TR 1 1t s st s i B 1 118 1 T e ———
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This LINCOLN GCOVERMMENT
FORA Jnﬂ APPROVED SCHOOL OF AVIA.

WAVIATIONE &

Adrling amd Airpert Mainte-
nange Mechami ics, am Airplane

Factory M-'-nan--s. A% Asro-
TRAIN AT rActt Enpterere.

LINCOLN

BiG DEMAND FOR LINCOLM
TRAINED MEN—BIG PFAY. (O

rain vl W e
TODAYT lr:-r lu?|I|l||-IL e inferma-
L2 LT

LINCOLN AERONAUTICAL
INSTITUTE

223 Airoradt Bidg, Lincodn, Metrmtka

TAN SKINS—MAKE UP FURS
B- a Tnl:l:rrr_n. W tanch yoo 8 Home. Moot
wis, Heads, Fish. Save
Decoraia home wnd e
Byl b

o Fon and

I A ¥ B H W for
FHEE BDUH with 100 m'plctumf.
Humtars, yuu.-r = -
Ti"s Mow Fres. Bend post purd. State »
H. W, SCHOOL OF TAKIDERMY, nu.mL 337C, Omaha, NebF,

=-MECHANICS

& WELDERS

Auto Methanies and Wolders are in big de-
manl Complete courses in are snd seetylame weld-
ing. hady andd fender bumplng, spray
paloitlng and metal fAnlahing. ey
after graduation plan. Hpeclal low rates,
Write inday. L 12 PAGE
HICHIGlH mni ii:llﬂﬂ i CATALOG

%% CARTOONS!

NATE RURNA will teach you HOW 1o CREATE ORIGINAL
CARTOONE at heme thas you may HELL! Courss cemisive s ss
Wr—

B b asd ever SO0 ilastrathems. AllforOsly . o oo ..
Hend name and cddrves for fres delanla.
RAYE BURNS SCHOOL, Studlo M, Box 1583, CLEVELAND, OHIO

ENGINEERING wo veass
TWO YEARS
rieal, Civll, Chem.,
ech. Deafting. A
atlon in Plilog
A & Teql Colraed wind -
1] In ||I '|" deslied.  Law fultlon. 'ln'rr

mher, Ala i Wl for §aral
BEi E. Wnl.ruuuiml Bivd., Fart W:-..n-,-

ENGINEERING, broadeasting, avi-
ntion and Im Fudla, servicing,
marine apd hMorse telegraphy taught
I!.L!nrnu:hl:. 43 wepks®  englneer-

Ing eourse equivalent to thres years' mlleua radlo work. Bchool
eatablished 1874, All expanses low. Catalog I

Dodge’s Institute, Ada St., vnlparu!m Ind.

Ml AL '
Ml DaTA 1
o

Facturers on Emall

[T
|||| Tt will Interes

PLl.'sr[: INDUSTRIES, Daph P, 1085 'Ha! |||gInH.|.1 MawYark ALY,
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| Newest

F
AJ1] Patent Book

Now Ready!

It's fresh from the press—this
NEW FREE BOOK—packed
and jammed with latest facts about patents,
inventions and the modern invenlive market

. newly written, newly published and
copyrighted, disclosing the |.u!.|-.-'l develop-
mints in modern patent practice.

Learn aboul teday's demand for invenfions,
how miodern invenfions are sold, how your
patent profects vou, focls aboul rovalties and
the modern method of merchondising new
derives. efe, Book contains Intest information
on paltenls every inventor should have.

Request Your

FREE COPY NOW
The demand lor this new free book is s0 great
that our firsf prinfing is going fast. Send us voar
regquest boday and we will arrange to mail you
copy of book “How to Protect Your Invention™
at once, Take no action aboui VOur invention
until vou receive and read this new book; bual
act ot once in filling out the coupon below and
mailing il to us for vour FREE copy.

TARE FIRST STEP

By all means make an accurate, dated record
of your invention on the “Invention Record”
form vou receive with our FREE BOOK and
mail it to us immediately.

This form, sent free, will enable youn too establish
the date of your invention should need for this evidence
arise. This step costs you nbsolutely nothing, yet it moy
he vitnl Lo your sioeess,

, . ¥ % Fy r "
OUR SERVICES TO YOU
As Registered Patent Attorneys before U, 5. Patent
Office, wa are especially equipped by training to handle
your patent case with skill, thoroughness, compeience
1||||,] P plidas,

We nre located right here in Washington—we moke
personnl calls ot the Patent Ofiee, and we give personal
attention to your individual case,

Send l-:nuq::n al onee requesting our BOOK  and
INVENTION RECORD form—both free—know how
the Patent Laws protect yoo, and what steps Lo take Lo
secure palent protection and sell your invention.

McMORROW & BERMAN

Registered Patent Attorneys
135-M Barrister Bldq. wnlhlng'lon. m. .

AUGUST, 1941

INVENTORs

PROTELTundSELL A

Ger
e
g "

COPYRIGHTED

RECISTERED PATENT ATTORMEYS BEFORE U. 5. PATENT OFFICE

Send me your mew FREE book, “"HOW TO PROTECT
YOUR IMYEMTION™ and “lnvention Record" form at
ance, | understand that this request does not obligate ma,

135-M Barrister Building
Washington, D, C.

Mame..........ccooceeeann




Tull for a beginning

position ($130-
$225 a

in 14 to 18
months.

Draftsmen

Needed in All Lines

i
! Architectural * Automotive e Aviation
Diesel » Electrical » Structural » Mechanical
i The Draftsman is the connecting link be-
y tWEBin tht;]Menhanm and Engmags—@a:m
exceptionally good pa joys wonderful op-
portunities Il::r mmtmmgv work hecawse
everyihing built or made starts with dra.wmgu.
Service FREE to Students

Learn quickly at home in spare time,
Nopexperienoe orartistic T

DAY for II'RJ.E it
aboul Nelecdine i plrment Serrice.,
o obligntion. Address

American Scheel, Depl. DDC.-45  *i———1v
g Droxel Ave. ot 58th 5., Chicago, 1L

INDUSTRY NEEDS
TRAINED MEN IN "

Prepare at Bliss for a better place in vital
industrics and national defense. Learn funds-
mentals of theory and practice. Apply them in
testing, drafting, machine shop, wiring, control.
Course complete in one sehool year.

Experienced instructors. Modern shops and
laboratories. Highly successful placement rec-
ord. Bliss graduates are in demand. Comfortable
1|\'m|: qll:l.l't!l.’&.- Spacious campus, 49th year be-
Eins .E 4. Ask for Free Vecalional Chart,
118 Takoma Ave, Washington, D. C,

Ay

ELECTRICAL SCHOOL

RUPTURED?

Get Relief This Proven Way

Why try to worry ulnnﬁ' with trusses that gouge your
flesh—prees heavily on hips and spine—anlarge open-
ing—fail 1o hold rupture? You need the Cluthe, No
lez-siraps or cutting belts. Automatic adjustable pad
holdes at real opening — followe every body move-
ment with instant [ncreased support in cass of strain,
Cannot 8lip whether at work or play. Light. Water-
roof. Can be worn in bath. Send for amasing FREEK

ok, “Advice To Ruptured” and detalls of liberal

: Jiul 60 ﬂn:r trial crl'fer.l Mm ulmlorumcnu from

5 i VourF pelghl 1-H
Dent. 31, oW

MAKE THIS MAN

SMILE!

ll-lm:ullﬂrll:'l Jiermey

Prove toYourself You Can

Learn to Draw

BY SPARE-TIME TRAINING

ARTI ST Trained arilsts  are um‘b‘lu af

#nrnlnn 530, 550, 575 a wook.

Prepars for an Art coresr l.hlnll.uz'h

Liding prm.‘llfa] proven method=—learn ot home in your spare time.

Learn COMMERCIAL ART, ILLUSTRATING, CARTOONING all in

one complete courss. Write for FREE BOOKLET, “Ari for Flea-

sure and Profit”——tellz a1l about our method and opportonities

in art. TWO ARTISTS' OUTFITS with training. Mall posteard
for full particulars: Mo obligntion. State age.

WASHINGTOM SCHOOL OF ART, Studio 128T
1115-15th Street, M. W. Washington, D. €.

245

cﬁu'mol. \foun m‘z

ONLY one power controls yoor destiny and
fate—ihe sirange [orce Mlind Power. Awaken
! Command i 1o nl'.l:}r rm.ll Remowve the
obstacles that keep you from happiness and
FUCCESS.

Wnide Todas Jor FREE Book

And learn hl!'ll" the Rosicrucians can ﬁvﬂp you
develop this inner power, Thousands have
slready learned how to improve their posis
tions in life through these teachings. nd
today for your copy of “The

Address: Scribe F.

Fhke ROSICRUCIANS

San Jose (AMORC) Calilornia

HOW TO GET A BETTER JOB!
BOOM BRINGS f:lnhnﬁnwllznrm{'f#llh ::f'-m-_-}'ﬁ';“nr:i ::h:w'l.::: ol

OPPORTURITY | Pick the Hll--lrl Job parw and Bdvasen 10 & rﬂm&, rmmg_‘ﬁ
i

hators tha hoon s anded. FREE
booklet explaining this new proven woy to greater weecess and mOre money.

VOCATIONAL GUIDAMCE ASSOCIATES, Depl 18,305 W.Eih 51, Les Angeles, Calil.

o~ BUCHSTEIN'S FIBRE LIMB

Walk natorall y—with
this light, strong, correct
fit COMFORTABLE
limb, Hraces for all de-
formitles, Falr terms.

._-fs—-.:»zm.,s'mz« AND UF 10

$30 CASH

FOR A LITTLE SPARE TIME WORK
Zell & Budts ta friends and you geb your uum salt =5
a bonus without sost] Liberal cash profit on each order,
bepides, I8 g0 paay wilen »ou show our fne l:ll:l:l!dm
af attraetive woolens, UNION Made-to-Measure, Low
Prices. Guaranived 0 satlsfy, Also ladies suits,
Farn oxtra monesy—huild ntml;_l.' hasiness, full or spare
time. Blg mample oulft R

BERT A. BTﬂﬂHG TAILORING CO,
336 W. Wabamsia Avenus Chicago, Iilinsis

- BUEHATEIN CO.
GRO0—=Trd Awe. Sa.
WMinneapolis, Minm.

Lﬁt‘ftlﬂ ARE —OXY - ﬂﬂ!'I'VL'EH-'I
Wl in 1 The -

arm. this
tual shop
sobiodrla.
e, rie
LI T
5T I Eleciric
TORLL |\.1'||<|IJIL oo
04, Wrils BF wird for @l

,@?"ulmn' \:.u s"w Iebing Facts."® State @i,
—l'll— GREER COLLEGE, Dapt. 131, 2024 5. WabashAve, Chicago
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GO UP YOUNG MAN

iNn AVIATION <$7

Lewis Schoo] of Aeronautics teains pilots, moechanlcs,
engineer= anc Avintion execaives r<_.; the lsnter positions
waiting Torthem. Fullyaeoredited by the Civil Aero-
nautics Ronrd. Complete ground and flight courses
1 1o # yoars. 24-Builiding ampus with the finese
1n ) equipment, tools, shops, Inbormtorien, Ezperieneed
% 0 fpeulty. Smadll elnases perm it individanlized inst ries
el tinn. Mile-wide private sampus-nirpoct, fees from
congestion of commercind traffle. Flest of 21 nir-
planes, Sohoal ia strategieally loented, 50 minutes
from Chicago. Mew coursis in Gliding nnd Basring
now mvailable, Low tuition—Iliw Liviag eosts,
Write lor Fres Behool Boaklet, PAI-8

LEWIS SCHOOL OF AERONAUTICS “ikes

AIRCRAFT

WELDING ENGINEERING

DEFEMNSE INDUSTRIES Ofer Outstanding i
Opportunities to properly trained Commers ¥

cial Welding Engineers (1 year), Welding &
Techniclans (5 months), Airoraft Welders
and Aro Welding Operators (1 months). B
Learn By Doing. Earn FPart Expenses— g
Write for free Gl-page llhusirated Book—""Dawn
Of A Giant Indusiry,’* Mentlon courss desired. : .

Milwamkes School of Esginesring, PM-EAL, N, Brosdway & E Slafe, Milwatkes, Wh.

= 05

EARN THE DEGREE 7

Coursen in buslness, seeouniing, lnw, ete. Law fees,  Scml for brge
Bulietin and siudeni plobare-folder .ﬂ.'l!‘ OMNCE. Mo obligaligd whatewer.,

TEMPLE ‘lli ET‘EHI'FH COLLEGE, Inc.
1411 Fourth Avenus, b

Lo

pendonen [ratitetion
Bept. 4-H, Seatils, Washington, U. 5 A

spmd pogicard lor oor free catelogoe,

Thousands af borgaing.  Address:

HALDEMAM-JULIUS CO.. Calalogue Beph,
Bresk M-547, GIRARD, KANGAS

Nemin today, Wrlte for our Mew Fres -
'How 1o Besams & Good Penmoan,® it coniains
specimens and telis how others learped 10
wrile in spare time. Eanclose 10q for a Profes-
siomal Pen Point and your name hessth ey
wrilten. Write today.

THE TAMELYMN SCHOOL OF PEHMAMNSHIF
a4l Ridge Bwilding Kansas City, WS,

r

Printing Hobby
) Pays Its Own Way. _ Print Your Own

T !L‘Almnr:rsi mavle tithes, grecting eards, chareh work, ete,
ol Print for ars in It Junior

direct onty. Halpei prnting 1k ng__gm“ ooy The. Wirita
i L geil prem ke e L ¥ mnien., Wri
B e B g s .57, Kariden: Coma:

siov ENGINEERING one
Earn a at Home

From A Chartered ucational Institution

Empl Demand De Men Far Key Pasitions
BE Degres Courses in BEXNGTN EERING: Rlertrienl, Civil, Mechanical, Thalting. Arcki-

testural, Aubomolive, Bteain, Disel, Aeronsutial Tlez el ining, lndus-
wrial.  Highwny. Illl?.;lfulcun. Marsing, e Conditioning, Chemieal.

Arta; Folences:

Edwentlon:
Pavebalogy: Seclology: i O

: Medical  Jurisprudencs;
hysbes; Chesistry; G Ti . Beienes: Theology: Law;
Agrieuliure; Businees 1 Asequmiier] Fiabisties. Frunded |06,  Chartessd.

McKinley:-Roosevelt Foundalion, #810:-TF, Sherigan Road, Chicaga

LEARN wmikinc CARTOONING

MAKING

Bama Slnplited Aethod thai has helped iraln eressor of “Terrr &
Pirnbes,™ HWFH Tubba™ "(Fat Ul.ll:'r'rdl't e UWinnle Winkbs'"
Rarkr Felara® “*Hirance &s It Eeoma” *Rserer Apsmt X-0.%
and many oihers. Ears whils lsarning. Jtush 10 for Fisture Charb
ik test vome shilitel, and Toll dstaile

THE LANDON 0L, 15AA Matisnal Bidg., Cleveland; Ohis

1oF of Psychology
Doctor of IMvin:
oihera.

TOOL & DIE MAKERS
Machinists, Screw Machine Men

Defense program necds skilled metal work-
ers. Learn these trades by aewual work in
ALLIED SBHOFPS. Fully equipped. State
approved. Low Fee, Enter any time. Day
and Evening Claszes, FREE Employment
- Berviee. Write for NEW ilustrated Catelog.
2rl- ALLIED SCREW MACHINE CO., (Scheol Divislon)

Dent. PM-B, 609 W, Lake §t.. Chicago. 1ilinois

FREL! Se
R B

Mail coupon today for details of my “Pay-After-Gradu-

ation Plan™ . . . a plan which helps you get famous Coyne
| training NOW even though you ﬁu’t hawe a lot of ml:um?

. .. then take 12 months to complete small monthly tuks
tion payments starting 5 months after vou begin training
or 60 daye after vour 12 weeks' training period is over.
Coupon will also bring you full particulars on the many
plans I have to help a fellow get ahead.

12 WEEKS’
“Learn-by-Doing’’ Training
Right Here in Coyne Shops

It's quick, easy to learn Electricity in Coyne’s big shops.
Practical Coyne training prepares you for o real job in
Electricity . . . the giant field of Opportunity, At Coyne you
Learn-by-Doing . . . on real, full-sized electrical mackinery
and equipment (motors, generators, dynamos, auto ignition,
transformers, cte.) —not by correspondence—but by actual
practical work. First, an expert instructor tells you how
to do o job: then he shows you how; then you do the job
yourself. Hecause this is the easy, natural way to learn, you
don't need previous experience or advanced education.

EARN WHILE LEARNING
Job Help After Graduation

Many ambitious lellows do part-time work
to help ont with living expenses while train-
ing Tor blg opportunities in Electricity.
If you Becd this part-time work, my em-
R]nrm.r.nt Munager will help you get it

l=a, lifetime employment service af-
tor gradustion.

GET MY STORY-FREE!

Mail coupon MOW for my BIG, FREE
BOOE callxd ' Electricity — Grateway to
Opportunity!” It's packed with facts and
pictures of students at work in ﬂl‘lf big
shops. 111 tell you sbout my " Pay-adtes-
Graduation Plan” and other plans to help

o, ACT HNOW TO MAKE SURE YOU

ET MY PRESENT GENEROUS
OFFERI Sending for this interesting, free
book can be your first big step Lo sUcoess
in Electricity. Mail the coupon ny.

H. C. LEWIS, President

COYNE ELECTRICAL SCHOODL
500 §. Paulina St., Dept. £1-72, Chicage, HL

MAIL THIS COUPON NOW

H. C. LEWIS, President,

COYMNE ELECTRICAL SCHOOL.,

500 5. Paulina St., Dept. C1-72, Chicago, 1.

se send me your BIG, FREE DOOK “Gate-
+ amd sl Tucts about your V' PRYy=Alter-

ther plans to help a fellow et alear -

Dwear Sir:
way 1o Upportunity™ o
Graduation' Plan and o

NAME. . ... v ST

ADNDRESS

CITY WBTATE. . asas
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REGISTERED PA

P AT E N T s Promptness Assun_ad' Best Results

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory
of Bankers and Bank-Recommended Attorneys, published by Rand-McNally
& Co., Chicago, Ill.; American Lawyers Annual, Cleveland, Ohio; Bankers
Service Legal Directory, published by Bankers Service Co., Boston, Mass.;
and the Snow-Chuorch Directory Co. Lawyers List, published in New York City.

WATSON E. COLEMA N' Victor Building, 724 Ninth Street, N, W.

TENT LAWYER

INVENTOR

PATENT YOUR IDEAS

SEND FOR FREE BOOK =i J

gracs, Tour firet step in to r!'t thin

tent on your idea in the lhﬂitlmlt
ﬁ. k you will alae receive m

which '|r|:"|.| can oasily record your ides.
fidentinl Service: our case will bs

Member of
All communieations confdential.

MAIL COUPOM TODAY fer FREE PATENT E0OK sad R

FORMER MEMBER EXAMINING CORPS

Woolwarth Bldg., 35th Floor, Dept. $1-A Now Yark Cit
i ey CBING. oot KA WASHINGTON, D. ¢

MILLER BUI

HOW TO OBTAIN A PATENT

Weltten bya FermerMamber of the Examin=
m;'(_,urp. (1922-24) of tha U.5. Patent Dfics.
au want bo prafit by your kdlll- you ghould
Ea staps to ppply ar & 5. Patent at

interesting illusirated book contalns valuables informe=
tion you sheuld have. It tells you fully how to obtain =

anly by & Ru-ﬁllurrﬂi Patent Attorney who is also a Former
[ E:-miuin; Cnrpﬂ. of the L. 5. Patent Office.

CARL MILLER

REGISTERED PATENT ATTORNEY

Bk 2
_I_ e

Frae Book. This

way. wWith thia Fres
Invention" form on
Personal and Cane=
mlly hsmdled

ECORD OF WVERTION Ferm,

U. 5. PATENT OFFICE

-llrml'mlllﬁ ‘Hi-hﬁhhl-nlrhnt"l-#mlr

Planse end
“Regord of Inventlan™ lorm,

B SamE. e

0 ipDnEss

L---------

@%@4}

= A
fir Mifles for DI & II rnl. 7
r foctury. Wrilo loday for compie

ape
BENIAMIN AT ll:u:l_l: €., BID Marian St..

-----J

BE PREPARED! LEARN TO SHOOT WITH BENJAMIN

I
T 1Ll e fargelis
5L Lowia, Mn U. 5. &

PATENTS—TRAD

Form " Ervidence lrf Conceplion™

and Attorneys” Fees''—

LANCASTER, ALLWINE

| 412 Bowen Bidg.

All enaes submitted given personal attention

Jor uwae and ' Sehedule rJI.I' {forernment |

Patent Law (ffices

E MARKS

with inatructions
FREE!
& ROMMEL

w:u.hl ngton, D. C.

Booklet Free Highest References

Send drawing or model.

WASHINGTON, D.C.

Praetical Facls You Will Want to Know About
PATENTS TRADE MARKS
COPYRIGHTS

This old-established firm

I""E'Tons assures prompt, confidential

" advice concerning patent
procedure based on &b years esperience in serving
thousands of people. You can save 'I‘lrn- and money
now by sending for our fres booklets: "How ta Com.
mercialize Your Invention' and "Hew We Protect
You." Write for your free coples foday. All fnguiries
confidential and answered immediataly.

@ C. A. SNOW & CO.

Reglstersd Patent Attorneys Since 1875
118 Snow Building Washington, D, C,

who derive largest

profits know n.nr]f

certainsimple but vital
Incta before applying for patents, Our hook, Patent-Sense,
given thoss facts; ment frec. Trade Marke—Copyrighta,

LACEY & LACEY, Est. 1868, 635 F SL, M. W, Dept. 5, WASHINGTON, Do G

UF EIGN TUNING!
Eﬁ‘i’f Eﬂupptn BAND
Wik SPREAD CHASSIS

'°|9' BANDS {o0.5%85 )

RLERLACE YO B0 CRASSIS
l{_ VTN TEE KW SFA T aIOWEST,

= { "“u’i‘s) FACTORY TO-YOU
1 i ,-,M SAVES YOU ¥ 50%

[al:] u.:{ .
Ue $502° TRADE-IN Juc een
Wﬂll'l:h-rl-u FREE exinlog. Mew 1542 | BurTos TUNIRE:

modeli Iselude Hadss, Hadio-Phonos,

Homit Heemeden, Sanustionslly low
- LGCP AERIAL

Tactrry-io-you prices: 3855 to iS50 =)

sonip b 10 Ruibiea, ' Upwr-d geaiy Wanied ) 'anPl ETE L'E'.-T Lol

i'|'J I' LiLJ DA DID NIRPORA [' :

DEF 15-4 0HIO

MAGHE TERRL

In a.nswering an advertisement with a coupon, be
sure to write name and complete address clearly.

‘ToProTECT YoUR INVENTION ¢! We thil coupore, MOW

promptly a8 to lts patentablliey and unul L. F Rﬂndnlph 303-D Victor Bidg.,

Delays are dangerous and may be very

coatly. My personol m‘J‘\rIct nasures
prompt actlon, strict contbdence, and &
mlplinum of expense, [ suggest that you
send me a model or deawlne, or aketch
and dwﬂn‘rtuw of your nventlon, and
$5.00. I will make a search and report

u & copy of my 7i-page booklet,
N u prefer to rend my hooklet ik

Washington, D

Flease send me at once, free of your 72
ie skt cduibon o onve, 1 Wil Aho | Dake Dooklet and ~ Riesord of Tavenion” form.

;._-_..-H-'EE weara experience as & Heglsterod |-

Patant Attorney.)

A PERSONAL CONFIDENTIAL PATENT SERVICE— i eveveeseenranas veen

26A
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wiy Nor et A CCOUNTANT? Y,

sidering this subject carefully!
possibilities without delay.

MORE and more opportunities—that is Accountancy’s appeal to ambitious pet:d:-le like YOU!
Government, industry, thousands of firms, are needing trained accountants, C. P, A.'s and
executive accountants earn $2,000 to $10,000 vearly; new conditions are steadily increasing
the demand! LaSalle trains you at home in your spare time; among our alumni are over 10
per cent of the C. P. A.'s in United States. Training prepares you for C. P. A. examinations or
executive accounting positions, Staff of C. P. A.'s personally supervises every phase of your
training. You do not need previous experience, for we start you from the beginning. Numer-
ous new opportunities now waiting in Governmental and industrial lines warrant vour con-

act now—investipate LaSalle Accountancy training's

Write today for free 48-poge booklet, “Accountancy, the Profession That Pays™

LASALLE EXTENSION UNIVERSITY = A CORRESPONDENCE INSTITUTION

DEPT. 864-H

CHICAGO, ILL,

pfpt‘f
Heal Costs
row priceo LACO

Mow, you can afford o
onj i1 Heat at |ts
beat] Mew LACO maxis
wla . mire Low  Pricod,;
bullt to save fuel

OIL FURNAGCE=»

low—Heal (ours constantiy Inie
lower jevels of room at “eics
ting™® fevel, Doors opei bo de-
liver oven more *‘ovensdoor'®

on coliest days, Famaus *"2-sage*
M L er mnd baffe-Bued fres

birs, Lare Gottl Emall Pudl Cost]

GUN-TYPE BURNER=% Enjoy oll heat from present

fumacs, Meating cisis surpreslogly low.

Continuous heat Aow] Mo *an-of-

=m0 1"

einl Hi-Lo Z-stame po-type burmer and
Aued fireboy lowers fuel cosl. Priee

fows than miose. Poreed pir oF graviby,
#=RO0M HEATER. »ew! Bulle

=
173 o &

wHITE Buw rlulr LACO dealer oar send yoiar name for
free [lustrated LACO book and wery low frrbees.

LACO OIL BURNER CO,, %

leldsflu-“:;; & Tool hﬂkﬁ ll:fjlbliul F:-:lhtl' in ln.mr
ime,  Eniire defense proeram depends largely upon iia
vosd dosigner.  Aler defenss b un| designers will ha
Fgmally Iasiry foF Fesonilr Meny ted deslgn=-
makiad $1900 o 5023 K, Hapidly exy
walling -.-r mors toal desliwers than now
evilishie  Laarn qulekly with our ptegrby-step bessons
supmrvised by 5 resognised prodesscr gf wsign.  Hwsh
nama and way to<duy for FREE hooklet that will
mir wyms ka hiprer ufn.. nhand, [t wa

o ons will g2l ou you.  Get in & Aeld Gt is booming,

TE

i ]Iu:{ﬂm.:d today. [
R, WENDELL DUMKLE, Degt 19, Ohis Insfinte of Techeslagy, Gres

OTOGRAPHY

':.I--.a.- } e w.  Fhoodkied
OF PHOTOGRAP
10 Weil 33 St.. MHew \'urE. M. E.Y

DEALERS: Beat competition! Ask about “Direct-to-Dealers' plan!

Unlon Awae.,

Griswold, lowa

[F1sl Yeaur)

PAIRING

FACTORY Methods

Regordless of the car you want fore.
pair, MoToR's new Shap Manual will

- e I thow you the loclory-correct woy bo
Official = do the job | Gives official marufoe:
FACTORY turers’ dato needed by every me-

Books chanie lor everhouling or adjusting

E :_ every Amaricon ouiomobile mads
Covering ™=\ | # since 1934, Used daily by thewonds
ALL Cars | | 19 | of repoir shops, students and men

sk | wha bke to “fix their own”™
1933-1341 | WL
Inclusive ¥ 5‘#th 560 BIG 8'4 x 11 PAGES — B850
| 1| _==="puotos, bRawINGS, CHARTS, TABLES
— Cive Mearly 200,000 Vital Facts On:

Engine svahsil — Elasivie 1yibem — Fusl 1yiem
— Lzaling iyitem — Clukth— Transmisrion = Uni-
verel — Rear End — Wheelh — Brokes = Froat
D e . Bt
" ik m— w LE ] 1]
Your Money Back Jtsiribubthoi e mph s
4 buatar gdj Byt ie ehakas—Ganll
if not pasges— Oil ltws— Cylindas bead tightening
Sahshed — Censistie canrol — Heodlomp odjstmen

— gnd hundesds of orker detailed subjeci,
SEND NO MONEY! "™ttt b it

MuoToR, Book Depariment, Room 502, 572 Madison Ave., New York
Please wush me copy of MoToR%S 1941 Focory Shop Manual. | will poy pew-
man 53 plus o lew centy delivery charge; bet il iy wndentood thot if bopi doet
nol i =e | may mtum it within 7 days {and in in anginel condiion) and
hewe ihe 53 by prate relunded i distaly.

AN - e e e N L S e S S e D
ADDRESS

CITY

AVIATION
NEEDS
INSTRUMEMNT
MEN!

i
Ciril Sarvivs repair

Courses in Clvil, Blec-
trical, Mechanical,

AUGUST, 1941

Chemieal, Aeronautical, Radio Engl-
neering. The Mechanleal course in-  4-vear schools, Courses also in Busi-
cludes Diegel Engineering, Alr Con- npeas Administration and Aceournl-
ditloning and Refrigeration. E=ssen- ing. Also short dipioma courses (16

tials of engineering training includ- weeks) in Surveying, Drafting. Stu-

ed and non-essentials eliminated. dents from all parts of the world.

B.8. Degree. For ambitious, earnest Tultion, living costs low. Enter Bep-
studentz, Special Preparatory De- tember, January, March, June. 55th | rounoeo
partment for those who lack re- ¥ear. Write for catalog. w1884
quired high school work. Graduates 481 COLLEGE AVE., ANGOLA, IND.

compete successfully with those of ‘l

%ﬁ-
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Now! You can learn

WELDING

i your spare time AT HONE §
NATIONAL PREPAREDNESS PROGRAM

AND EXPANDING BUSINESS CALL
FOR WELL-TRAINED TECHNICAL MEN

Get started today. Look at the classified
advertisements in your local newspapers.
See the big and urgent demand for capable,
trained welding operators, technicians, en-
gineers and mechanies. The application of
gas and electrie welding in all lines of busi-
ness is almost unlimited—aireraft, auto-
mobiles, diesels, buildings, ete.

Welding training also offers an easy way
to get into business for yourself—with
little or no initial investment.

TWO PLANS OF TRAINING
Choose the one that suits you best
n'l-l'ﬂlME TRAINING., Learn on General Purpose Industrial

Welder supplied to you as part of your Course. Earn while
learning in your spare time. Then take shorter course at our
shops in Chieage. Send for full details,

n DAY and EVENING CLASSES at the College in Chicago.

Start any Monday, Train in modern shopa completely

equipped, HRapid progress assured through short intensified
practical courses,

In Chicogo Tech’s Welding Shops.
You learn on finest equipment in Chicngo Tech's sh

new Hobart, Lincoln, Westinghouse, General wti‘il!
Equipment—Eleetric and Cas Welding—all branches.

CHICAGO TECHNICAL COLLEGE

K-601 Tech Bldg., 2000 So.Michigan Ave., Chicago, 1.

2BA

‘o3 without extra charge
Your own

INDIVIDUAL WELDING MACHINE

Without an extra penny, you get this
complete new heavy duty Industrial
... WELDER ... ready to plug into
light socket . . . complete with elec-
trode holder, welding eable, ground
cable, group clamp and generous
supply of welding materials, such as
welding rods, brazing rods, carbon,
etc. This General Purpose Portable
Welder works on iron, steel, cast iron,
tin, brass, bronze and other metals.
You can weld bumpers, fenders, bod-
ies, frames, cylinder blocks, ete. Does
farm, factory and home repairs.
Without previous welding experience,
others have made as much as $10.00
to $15.00 a day in repair jobs.

| MAIL THIS COUPON

CHICAGO TECHNICAL COLLEGE

Member Matlonal Hoeme Study Councll
K-801 Tech Bldg., Z000 So. Michlgan Awve., Chicage, 1l
Flense send me withoot obligation fres iInformation on how to

prepare for n better paying job in WELIMNG.
HOME TRAINING DAY or EVENING CLASSES
Free Trinl Lesson Free “Blue Book'

nnd Industrinl Welder offer

MBME, oo nnedsmisss s nssaanssn ronenes ey §6bas
A A N L P R g
O sl c e i e e

Ocoupation. «e -t rpsseraccanaararssniras MEB. o0 an
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WORLDES

WANT AD
MEDIUM

CIASSIFIED

Advertisements in this section, 35 conts per word, each insertion, minimum 10 words, payable in advance
To be inserted undor proper classification in September issue, copy should be in our affice July Bth

September issue on sale August 1st

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

AUTOMORILES—MIDGET CARS

IOMAL Midget rncers. Etwo-
passsnger roadsters, motorcycles, mobor-
scootors. Guaranteed motors,  wheels,

ts, plins. Hindbook catalag—I135 11-

t:l'l.blnl:l.'l plans—320e.  Midwest,
1050-CN, Chicngo,

AUTOMORBILE Racing book, fifth edi-
tion. well {llusirated. Instructions on
balldisif bodies, fraimes, engiiies. Pord A
and B converslons. Plans, AAA  rules,
umﬂlﬂ:l.tlnm Roadster ra::lnu. lndJl.nip-
olis cars, £1.00 poatpald, £1.15 O
Dupt. 33, Madisonville, I.‘:J.nr:iunnt.

BEAL-MATIC Reconditions motors with-
out new rings!  Devercaux, Box 2123-],
Battle Creek, Michigan.

CHANGE Aubtomabile motor Into ad.r

ompressor,  Instructions §1.00. Tuck, T3
Bthlﬂ' Ponting. Mieh.

motorscooters. Build

TMIDGET Cars—
now. Catalog bullding kita, plans, sup-
Inu-—ll}c. :Iiat &0 used motors priced
EHH: up { uae midgets, motorscoot-
ara, rm—w:. Shipps Midgets,

5 . Znneaville, Ohio.

FORD Owners and mechanles—learn
how to make your old brakes work like hy-
Hiop chatter. groans. Costs less
than 36 hill etails  Buper Braka
Company, $0Z1-F Lake 5t., Chi-

Kuns,
Do,

UEED Cor buyers have been Blindlalded.
Oet smart. Learn wnluﬁu.

My bobk
save hun n.'d [-"usl]:u.ld nm Cret your
copy now. John Hicks, Enst Ave-
nue, Ri Rmrlute:_ H'. .

AMATEUR Hacors; convert your model
A Pord easily, Inexpensively, loto iallopy
FRCET OF Iumt hugm In town. | easy
ingtructions $1.0 Hilex, 208 Clr-
chard Drive, Kenmore, “ew Tork.

AI:F‘I‘U-HGBI‘[.B Superchargers $3. Ouar-
antesd mil Inereaze 200 pawer 107,
University Detroit test. Any nlr e
make, year. Wrench Installs 15 min

ahn ey, Manufacturer. §T10 I.-uumn
Detrolt, Mich,

INCREASE The horsepower of your Ford
VB Ifrom 65 to 128 ho. without su| AT K=
ing. Bend §L.00 Icrr detalled, Im I|.- 1::-

structions. Pow Associabes
501-A wumtnmmn De-hnhe.

MOTORCYCLES, BICYCLES, MOTOR
BCOOTERS AND SUPPLIES

BUILD Power scoobers, midget cars. We

supply  tires, wheels, motors. Lowest
prices. Bend 10e for plans, ete. Bulld-Tr-
Own Devices, Dept, 8-A, 538 North Park-

gide. Chicago.

BUILD Bensatlonal, clutch-operated,
motorscooter  speedster! Complete kit
$£20.65—Tork $2.485. Rush dime lor plans,
liternture, Zipscoot, 3622-L North Troy,
Chicaga

HD’I‘GEI’.‘.‘I’ELIETE We can save TFou

ocney on parts and accessories. Bargain
IL;I:. and decal free, Tllustrated Henderson
list 10c. Triangle, 1111 Washington, Chi-
CRRa,

BUILD Comet moborscootier
0%, Bim designed, sturdlest parts
nsvailable, ¢ supply parts, tires, whesls,
motors. Literature, drawing 15c. Comet
Cycle Company, Box 3082, Madison. Wis.

ALLOY Pistons—§3.00. Harley, Indian,
Bmd-enun.. Excelsior, Cleveland, eylinders

' ucm'ﬂ-! welded, new apnd used
for less. Oatalogue and wings pin
ﬂr: Ballak, B11 M, Oth. Bt, Louis. Mo

YWHIZZER™ Bicycle motor. Quiet, de-
pendable, 4-evele, 19 h.op, Blevcle strue-
ture not woskened. cemter of gravity um-
cha . Looks like motorcycle, Easily
installed. Further ipnformation and neac-
st place to see. write Hromne-Tavior En-
gineering Carporation, 7016 McHinley, Los
Angeles. Callfornia.

MOTORCYCOLE. Parts, accedsories. Most
complets stock, New and used. We spe-
clallze om mall crders. What do you need?
13 pnge catalog 10c, Whitmnn Motorcyels
& Supply Co., 405-9 Bouthwest Blvd.. Ean-
sns City, Ma,

MOTORBCOOTERS, Midget cars!

nowl! Bave

1y bullt. Complete nlans and literature
aE 'lrhln:ll. Lires, nmtm‘u transmissions,
eke,, 1 'Hun: nkers, n. Poana.

NEW 3 HP, gasoline cngines $19.95.

Beoolors {:umn:ete £45.00. Clear-Vue Ca,,
Dayion, fa
MBWECYCLEE Recomdituoned.
used, parts and accessaries, ALl
stock, Hargains, Ilustrated cata-
log, 160, Indlan Motoreyele Sales, Kansas
City, Ma,

AVIATION

BUILD This Doweriul, IDCXDenalve SG-

pcrﬂ:ll.rwer for any automobile Adds up

& horsepower, Complote plans 35c colns.
Bn.t 43, East San Diego, Calilornia.

AUTD SUFFLIES—EQUIFMENT

V-8 OWNERS Bpesinl: Complets aet
atul rings and 4 rod bearlngs §8.18. Guar-

nteed. Bton] Sales Co., 12218 Hamilton
A'ﬂe Detrait, Aicli.

E.ﬂ.ﬂu.&m&—“relders oompressors, bat-

bery car washers. Liberal trial,
terma. wm,e Huhnﬂ, Equlpment, Box
M-813, Troy, Ohio

lSH IGNITION Bupcrcharger. E. G,
Sales & Mfg. Co.. New York.

RECLEAN Used oll_without cost. Par-
tieailars. F. Gerwln, Palrview, Okla

PLATING Qutfits Im' nuto parts, Con-
mect to & batlery. tanks Pree
particulars and Drwll. Gunmetal Co,

Ave. J. Decatur, TiL

AUTO TRAILERS

Y How—Plans for nine new Jim
I:'l-nd.y "I'ntk'ru I.n.clud:l.'uz slx modern
trallers, Catalog 1 Alsp new edit]
Trailer Baullders mu-'l and
Both ;ﬁnmﬁl nid " Tratier B paly Co.
er By L

6120-A Fulton E:,, Whnusau, Wis.

AUGUST, 1941

FAREE Beautiful new 1941 catalog of av-
latars" clothing, Jewelry, povelties, books,
insignins, ete, March Aviatlon Equl
Company, Dept. 2-156 East J4th é}f?m,
Hew York City.

FROFELLERS; Alrcraft supnlies: con-
version parts—Model A molom. American
flea airplanes. Be for llustrated
literature. Unlversal Aircraft Co.. PL
Worth, Texas

~ COMMERGIAL And private pilot multl-
ple choice examinations combined-—&3 G0;
airplane and engine mochanics latest au-
thentle exsminatllons ln.tlud.lhi car §3.00;

und _instructor rating  $3.00.  (Mew
ks fully i!!Hntrll-nd'! Ouilz  Bystem,
Dept. PM, 1435 Flower 8t., Clendale, Cal.
T AVIATION Wa Llnmd.u tralned

RCH ERS, For alrcrait, sleds,
boats, ets. A rnud g._':pellzr LEug.
Cl-tﬂug 10e, nks pellers, RT, Pt

Worth, Texss.

AIR CONDITIONING AND HEATING
BM-"H $100-§200 l.‘.\cn unit coolers for

sigps—guiarantesd performance. Write for
full detaila! Western Mig. Co.. Dept.
CP-8., Kearney, Nebroska.

ODORLESE Aspen wood excelsior for
evaporative window coolers! 50¢ pound,
E:m!.pn.l.d. Twa_pounds sufficlent. Webb
'an Company, Box 125, Ponca City, Okla.

BATTERIES, GENERATORS, ETC.

OENUINE Edison batteries for light,
power, Non-acid, Pifteen year life. Ve
:-'e-r unmnml.lonluy FUATATLES Low
r . Complote Ilshl::lnr ll|l-1'l-t! Free
iterature.  Boe- "Pam' Sterling
Avenue, Yonkers,

EDISON Lllcum: sturnn batteries for

Heht and power. Ellminate acid batiery
disrases, £ pyarantes. All kinds re-
buile senerating plants, motars. mis-

eollaneous articles ot bargain prices, Free
Interesting literature. T. Hawley Bmith
Co.. Croton Falls. N, ¥.

ELECTRICAL SUFFLIES—EQUIFMENT

FREE 191[ Catalog. 1000 electrical bar-
E:lei Juy Mooufacturing, BT LeJay
LiT-H

Buliding, Minnsapolis, Minn.
OUARANTEED Electrie halr eclippers
and shavers. HRebullt. Shaver Service,
Grand, Rocine, Wis,
EL C Pencil: Writes-engraves all
metals,  $1.00 Gput.p:lld. Boyer MIig.,
151 cottage Grove, Chicago.
ELECTRIC Motor bearings: brushes;
capacitor replacements. Send name plate
dntn for prices to Electrical Center, Bax
61, Dak-Park Statlon, Fling, Mich.

WELDING—S0LDERING—ILATING

BARGAINS, Demonstrator are welders,
gazoline and clectric drive. Bulld your own
partable, =ave 5500, Liberal trial. easy
tarma.  Write Hobart Welder Exchange.
Hox M-812, Troy, Ohlo.

D.C. Arc-welder, build 16 yourself from
automoblle gpenerators,  yehicle  motors,
light plant generators. Plans £1.00 ench.
Welders Club, AB-3432 M-Mart, Chicago.
For sale! 'feh.l.clz maotors, welding su A

AC. Welders, plans, material. Free lit-
eratnre, Holgerson's Service, Canton, Kas,

PORTABLE H“Heu“wngu“ in ul-v::t:r.l.c

flame and arc out

prood, Hods, fuxes, los, {lul.rnnl.«d
;9.95. Cornell Welder, 420 Jeffersan Bt.,
Brooklyn, N. Y.

BUILD 60-200 Amp, a-¢ welder for $10.
Severn! plans $1.00.  Information dime.
Hi-Foint Electric Products, Dep w.
Bellefontaine. Ohlo.

men for positlons l-'l lJrlllié mechanics,
aergnautical enmineers, alrolans [Rcbary
mechanics, commercinl pilots. This Lin-
coln Government Approved Bchool of Av-
lation placing sradoat=s in fne big pay
positions. Oopportunities for many more.
Courses from B weeks T YEArs prepoces
for Immediate employment. Reasonable
rates, Write foday for information. Lin-
coln  Aeronautical Institube (Imc.). 2008
Alreraft Bullding, Lincoln, Nebras)

HOME Builders! Box 109-PME, !Lz'u.r
Houth Dakota. Plans, parts, kits. Litera-
ture 10e.

MACHINERY, TOOLS AND SUPFLIES

BUILD Your own machine tools. Equlp
Inur shop at l:ll.g anvi Wae furnish per-
tly designed, shop-tested cas w:r?m_
feaslonal burpnnr.: nnd quality materials
for milling machine, shaper, band saw and

21 ntr.e'r metal and working boals,
Hever n Iu.lh.r. an quﬂﬂ;a-_t deslgn o

icel B i cat=
Tow. Lewic ?ﬂfmrpﬂ Dept.

L
M Hax ll.i Et:lum'l.ﬁ. Las EEH:.

16" LATHE, 20" Lathe, mill, 16" shap-
er. A, H. Fulton, Kenton. Chio,

20A



MICROMETERS. Machinist, t.wlrn-keﬂ
tools, Bought, sold, exchange ““hdlke”

Howell, R. D, No. 1, Easton, Ponna.
HAL’:HIN!BT (T Sﬂ!m §e, protractors

dri FRuges §1.00, Ihﬂit&m iS{ICI

“H.llu: “Mike’” Howell, R. D. No. 1, Esston, Fa,
MACHINISTS Toal :'J'-ll.‘-ﬁh al barygiin in
ces, Cireular free, Cepuder, 3801 Wes-
ey, Berwyn, Il

WE Buy l:nm'n-tnte plants. lathes, shap-
:rn, milling machines, drills presses, mo-

tors, ete. SBteinberg Machinery Company,
1132 Lanke Street. Chicapgo, Hlinois

137 x5” WILLARD Lathe with gap. Mo
2 Proit & Whitney hand milling machine,
four step cone drive. Write for full par-
ticulars. Gincinnati Machinery & Bupply
Eﬁrihnﬂnj. 21T E, Becond Bt. Cincinnatl,

DRILL Grinding asitachment, price
$8.85, used with bench grinder. m’éﬁ}:u"
ey,

on nEEqHEEL Tractor-Lite Go.,

BMORTING GOODS, GUNE, FISHING
TACKLE, ARCHERY, TRAPFING

THE “Trek™ tent, Lightest, roomiest,
fnest quality, guickest erected tent you
can ¥, &t the unusually low price aof
§3ab, cnr:h. Write :I'ur big free cata

Mershon nmpamr Inc, Glendale,
fornia, Dept.
qunum-.

.
BLamm. L1}

Damn:

ment. Used guns. Ca
Fur

T BOW And arrnr Eita: Fnr making lems

onwond bow—six nrrows §1. 70, Postage 20c,
cnnntrm:unn boak Catalogus free.
Archery. 617 Bouth State. Chicamo.

FOLF Clubs. Five club matched sst
$2.50, Linceln Surplus, 220 Stephenson,

Freeport, T11

BARGAINE| Gun catalog B¢, fishing
catalag 5¢, eaméra catalog 1068, archery
eatalog 5e, medal-award catalog 10e,

1
catalog Sc. Warshal's, hnh—ﬂaduun-;ﬂ.
Seaitle,

LOW-PRICED Lathes, millers, attach-
ments. Used 16" lathes. Timken bearing
speed lathes, §18.50, Machine Bupply,

ewlane, Vermont.

ENGINES, MOTORS, DYNAMOS

13 HOREE, 3450 Speed, repulsion indue-
tlon-alternatin molors  &0_75; ujgbﬂl
with 6 {t. ball ng Hexible shaft $22.00,
Builer ﬂ.:ll:l:j‘l!!,__'_lB:Br.'S H'.Llwn.u.'ktz leago.

BARGAINS — Wl.-ldl.'r'.l.. :m:implnun:
motar  generntors.  guaranteed.  libare
ﬁll:nl. Write Hobarlts, Box M-214, Troy,

o

& HOREBE, 110 Valt, industian maolars.

Ilt uArRntead .00; 10 ineh Eltehen
exhaust fans §5,15, ilmot Aute Supply,
2247 Bt. Paul Ave., Chicago,

MOTOR Winding data, selection singie
nnd three Ehuc. $1.00. Motor Data Co.,
B Tﬂ:lt LS LS C:Ih' lﬂnmrl

AlR 0n; a
&7.00; 2':‘42 IHI:HI :I:ﬂrtn drlll-u 'y In.
$5.95.  Free lolder. Natjonal, 1915 B,
State, l:l:l-l-clulu.

BOATS, OUTEQARD MOTORES, ETC,

BUILD Your own boat. Bay City pre-
fabrication saves time and money, Pay as
rn‘u bulld, Englnes, Oitlngs, eguipment.

Investignte, Cwetelogue 100 boats
‘D to ¥ feet 10c. Bay City Boats, Inc.. 1552
Adams St . Bay City, Michigan,

HAYAHS, OQutbonrds, rowboats, duck-
boats, Weldwood Ready-cut Kits. Catolog
F. Cre-Cralt Boots, M iliburn, New Jersey.

MARINE Clh.hl.'ehiun puris for all aoto
engines. Buy here and save. Converslon
ﬂng Company, 278 Adams Street, Boston,

TEN Plywond boat plans 50e, Free cal=
alog boatbuilding plans. The Rodder, 15
!:[L'lrrﬂ.'r Bireel. New York.

FREE With each rrhullt- maotor pur-
chased this month this extra equipment
sbﬁnlutﬂ:.r free; full ean, strainer,

preserver  cushion, ntl:ru:ni 'EUIEIB.
auenrlug pins and tube grease
board ha?al'm all makes, any size. Gu—a.rv
aurtbeexd, ¢ brings ll:I'J.nxs with informa-
tion boat desd book 10c. Chicago's big-
gest dealer, asters & Son, 212 W, Chl-
cagh Ave, Chicago,

BUILD Your own boat with knock-down
frames, Easy Lo IJI. together, Save 2 3
bullder's  eost. ma.: mta]ui:—
IE‘_IIEH}'H Boat Co., EJ(‘D Sagl n.u.w,

ch,

MARIME Power—Esazlly eonvert i.:g’
Ford motor (domestic and foreigm) wi
Chcu lurl: and kits, Comnplete cata B

oln), Osmitheon, 3644 Lawrence St.,
l"hl.lndelnhln Penna,

BOAT Blueprints and full size cut.-!.d-
shape paper paiterns. $3.75 un.
design=, all trpe pleasurs bul'.n 8- :B ﬂ
I:I]usl.ra.tqd “Hulld s Boat” catalom. 10c.
{Baok "How bto Billd Bonis, - £1.00; mn=
104, ¥ Cleveland
Station A-66. Clove-

ring hardwnre catalos.
Bont Blueprint Co..
land, Ohio.
OUTBOARDS — Save 14,
=, all makes and niodels,
It motors. Crandall
Commonwenlth, Boston, Mpss,

ARCHERY uipment: Catnlogue free
Mid-West: Amflgn', 2208-A Eaat 'I'Et':lh. Thi-
CLED,

BOWS, Arrows, mw materinls, Catalog
Je. The Bow and Arrow Bhop, Maryville,
Tennesses,

FISHERMEN—Make your own sinkers.

Pree folder, Reading Instrument Co,, Box
78, Reading, Penns.

LOAD A gun in hl.'l:l the time. Use a
"Wriatlna.ﬂzr u.nJJl 00 poatpald. Write
for rahon  Company, Inc.,
l‘.‘i]rndnlu. l:u.lil'urrill- Dept. A,

YOUR Oun is gquite light with a “"Feath-
erweight'* Mount, at §4.00 cach. Write for
I’ren cutalog. Mershon Company, Ine.,
ndale, Califormis, Depl Al

FIELD GLASSES, TELESCOPES AND
MICROSCOTES

ASTRONOMIOAL Telescopes, binoculars,
camerns,  microscopes;  bought, sold, re-
paired. Bend 10¢ for list of Instruments
drmv'r!d.. Rasmussen, Box 3. Amsterdam,

TELESCOPES. Microscopes. binoculars;
bargaln catalog frer. Brownscope Co,. b
West ITth Btreet. New York.

ANTIQUES, RELICE, INDIAN GOODS
» CURIOS

12 BEAUTIFUL Perfect prehistoric ars
rowheads §1.00. Calalog. E’ldﬂ:l ‘Trading
Post, Glenwood, Arkansas,

BWORDS, Pistols, dug 1=t
10e, Robert Abels, IEI].& Lt!.'l:igl-m Ave,,
New York

AN Relles, coins, bills, gpems, nrﬂ-
tals, curios, etc. Illustrated catalog Sc
100 ancient arrowheads 83,00, H, Danlel,
Hot Springs, ATk

CHIHHUILT..J'I-'E- Indian CGraft Museum.
“lnd.l'mrk. all Indian tribes. Jamaies,

IHDIAN Religs, beadworlk, :Hu.l. T o8,
mimeraks. old glass. Catalog 2. Indian
Museom, Osborne. Kansas.

FARME—FARM LANDS—REAL ESTATE

5-ACRE Poultry farm—With place gn
300 laying :Ilﬂs and r.wo dogs; 2 mecr
lor vegetables; housing for 00 hens, in-u-d
B-rm. b‘unnlnw modern  convenienoes;
00, half dutn, pE. 38
1350 bargains many states, trout Realty,
a55-P _4th Ave.. New York City.

SEE The H.I.il.‘nlmd.u. of Loujsiana, Cholce
cut-gver land sclling at low prices on lib-
eral terms.  Descriptive sent uwpon

uest. Long-Bell FParm Land Corpn.,

878 R, A Long Bldg., Kansas City, Mo,

CATALOG New Mexico Tenl sstate,  10e,
Eﬂ: Dy, New Mexican, Santa Pe, New Mex-

0o,

GOOD I‘arm bu.rn'l.‘h:l.l. Wlﬂ‘]ingtnn,
Minnesota, Idaho, Oregon,
HMaorth Da.kl:ll-a. Endnhlc Crops. [Avor-
-.hhr climote. for literature :l.nd

describing feal {a:mn for
Bm:i:’:.r state, J. i 1y Hurl'.'l'mm
Pacific By,, 8t Paul, Lﬂnn.

a0 EILGR.E? Near Wht:lle Rsl;!r u.nln;;
prove ;:nu ey ] mn
monthiy, Froe list l-l:l-li‘ Hub.
bard, I16 r.]m:sml.n

Kans.
FOULTRY AND FARM SUPFLIES

Ert#!-:ﬂ Hﬁn?te:"rn{#n: hrnilera w
er’s  Ba

“ltgl:: Luru'g EE“;E“?,E"’E‘.] brpﬂ.ﬁ! Dmt
plants a8 low a8 §27.65. freight nl.id.
Emall down payment, easy terms. Free—
Hrower s 100 paure tim]n; explaining broil-
r business, Hrower MIg. Co.. Box H-61,

Suiney, T
RAISE Poult l' r proft. Small invest-
ment. Easlly 1 nl 1 g}-:w thers succeed.
Read America’s IEldthr. nm.ll magRsine
$1.00, =ix ml‘.lu trinl 102,

Five years
Pﬂr:llt‘l'ly Tribune, Dept. E-70, Mount Mor-

DEPENDABLE lcks, 8395 per hun=
%‘r}!’d up. Twenty breeds. Oldest Illineis-

approved hatchery, known for fair
dealing, Chestnut Hatehery, 40,
Chestnut. Illincds,

IFROFITABLE OCCUPATIONS

RAIBING Bquab plgeons, 5!0 T  round
market. Breeders for sale. talls and
tnl’nq'm.l.r.im free.  Valley Plgeon Parm,

365 Valley Drive, SyTacuse, Now Vork,
“ETANDARD Rabbit, E'nt. Milton, Penna.
3 years §1.00, sample d
HAISE chinnh.lLLn n.hhll.t for s, n‘uci'fe pay

up to =ix ars each. Ca con-
tract 10¢. Book catalog. Year mhﬂintlm
Rabbit Ma| IJ.I'.I:IE 25¢. Stahl’'s, Box 10,
Holmes Far

H.F..IL!! Your u'l'h Plexible Maolds, Stat-
Art Goods, Novelties, Artificial Mar-

bl .'Flmrmr. Liguid Marble, Litersture
free. Kemico, 108, Park Ridge, I1L

YOU'LL Like resilvering mirrors, tahle-
ware, making chipped glass namepiates,
slgns.  Write Sprinkle. FPlater, 288, Ma-
:l.'.h:m Imi:ltn:_

I'II.OFTI‘&ELE Mailorder, hum: wirk Ern-
Erluniun plans. Your own
tt_lhm-u.

iren Mailorder mngnrl'nu,
Eoberts, 3705 East Hamncock

TAXIDERLMY
RUOS8—0rizzly. polar. black or brown
bear, tiger, maountain lion, bubut. cavote,
leopard. game h Eheen,

eads—Dwer,
antelope, moose. Hundreds of chu{u BOMIC~
Imens ot unusually low prices. Senti on ap-
proval to reliahle persons anywhere. Write
today for selection and oprice list Jonns
Bros.. 1049 Broadway, Denver, Colo.

DOGE, PETS, BIRDS

troel’ Book. 104 PRotas. deschintions Soebe
Tor! (1] 008 TEeiE-
nized breeds 25c, Royml Hennels, No, 11,
Chazy, N. Y.

SPORTSMEN: 200 Pointors, Betters,
Btraight Cooners, combinsiion Hunters,
Rabbit and Pox Hounds. Reasonable. List

Kennels, Romsey, T,

Iree. BRamsey Cresk
Enll-ne dogs,

BEAUTIFUL FPure 'I‘hite
Ansonin Kennels. Mose, N

8T, BERNARD Pups: ﬂ:.lm-ninn mired
beauties. uumu% Franklin Young, Riv-
erhead, L.

BOAT Designers are highiy pald profes-
slonals, Complete course by mail, &rhlﬂ'.
Weatlawn. Monoville. 1. J.

FPORD-Mercury-Zephyr marine conver-
slons. Catalog 10c. hman E
Company, Dept. D,

30A

Newark. H. J.

FARM MACHINERY AND BUFFLIES

GARDEN And small farm tractars, 35 o

Em“f,“ﬁ‘.“ﬂ?u‘f'uﬂ"m i.gd um. é‘v‘.idu or
FM8, Gulesburg, Knnsns, k

COLD Btampin l"a.l{:lnnun:. l}mﬂt.—
able. 1 Home Cily Specinl

Free book
ties, Depl. P‘Hl‘.i'TJ ngg[ﬂ!lﬂ Mua
ssauou FROM Hall screl Growing gin-
Seed, contract supplied. Fall plant-
!n| "Particulars 10, Associated Growers,
Dept. 10, 5t MNorbert, Manitoba,

BTUDY And become & licensed pracil-
tloner of the new pavchelogicol :ellgimu
coneeption ealled “"Oneness for health,
happiness and prosperity for sell and oth-
usive terri-

Home study course,
lm*r in your district now 1. He Arst
word booklet free. rite *‘Oneness
Buclzh' "' Bax Tl Stoneham Mass, =~

WILL You mive us B% ﬂ.r:a: smu you

make? Afternoons free! Work home,
£1.000 month reported (exceptional—iuli-
time), et surprise! Nal

1240, San Bernardino, Calif,

$40.00 WEEKLY, Made growing mush-
rooms for us, fresh, dried, Dominlon pat-
ent 331563, Free spawn. North American,
160F Yonue. Toronto, Canada,
ANNOUNOING New homs utl:lﬂ.'r COUTEs
In commerdal baking. Good fi Nearly
depression Camman tﬂmﬂd edien-
tlon sufficlent. Send for free boaklet “"OE-
wrtuniuﬂ iu thu BI.H try'*
Baking Institute,

Nati
13-1! H.Iuhln.u.. Dent 8431, Chicago.

POPULAR MECHANICS




ANGORA Wool rabbits pay. Amerien's
fasteat growing industry. Start now,
Dakota Rabbitry, Onkes, North

BOOKS, FERIODICALS, FICTURES
FOSTCARDS
ANY nm rm gut-ul-print, forelgn)
rmng&; Lowest prices| Send
ar bargnln l.'-nlltnIuH Qid Prof'
Book Store, Arcadia Court, Pontise,
Mich

eh.

.li GPARE-TIME Lncome without bu.‘n'l-fl
el , Fa ar luvur.ml anything.
interference with :rnl-u' rm r oﬁcuipltlnn-
My book, “'Success! Attal
shows how. Also :ho‘w. I.ww m'mboctr
the world (Including yoursslf) may Im:nme
successful; how humanity may emancipate
itself from poverty, wars, choos, dicta
shipa, ete, how you can ea.rn & cash prize

in mn essiy con #1 ¥ postpaid.
Maney bock if dlasnllaned_ l,alh Trma,
Ornsteen, Box 63 hicago.

T MAGAZINES

. Bark uumbm list 3c.
Muagazine Mart, Roslvn, N Y

Be BUYS Back dated nu.:ta.slm_u Cals-
lom 10c infun?eglh Ilatitn: bcg-i:h buntt!a'raua
ghotm arts studies, ete nr_mna B,
irst Avenue, Mew York City,

GAMES—ENTERTAINMENT

PLAY Opereiias, musical oomedies,
m:m‘nll:'tu minstrel first-parts with SONE
programs, blacklsce skits, vaudeville nots,
monologs, diclogs, recitations, juvenils
nlays songs. musical readings, enter-
tainments, make-tp . Catalog free,
T. 8. Denlson & Co.. M. Wabash, Dept.
11, Chicaga,

MAGIC TRICKS, PUZZELES,
JOKER NOVELTIES

HOLLYWOOD Magis from the cit

make balleve. New, exclusive tricks gun.d
for free lists, Bert Wheeler's Hall w{:-ud
Eggf :Eh.i:l? 8288 Hollywood Blwd.,

:I:Hn'mnt I.'ri::l;a Tree, with
Turne

glgantic catalog 35c 4d6z-N, Ger-
mantown, :I'h.LI.a.d.oln

CHITLER ovelty,! bl.mﬁ
laugh mthdtme :pu:::pntd; Bu: 44
monton

JUST Out! New 1 1Hl catalog 504 iricks.
All the latest magic, Easily :Ir-l.mud }I'w.
amaze-mystify friends at nn.cn.-_
sortment. Lowest prlm pa:u m—

l:l-m.d. mtm. Tu.u
EARN Money in any crowd, Call nnmes
?m tramgers, tell unspoken questions, Pro-
eszlomal course mind reading, spirit writ-
ing, etc, §1. Hendersom, 1. Ban
ZBC‘I'I'LI.IHII:I:I Cailf.

“FREE! Ten tricks, 111:“ to OEW mem-
bers. Membership 35¢ of Batan,
Huntington Sta., N. ¥.

MAGIC Tricks,
Now, exclusive line. Lists
Shop, 606-B Main, Pt, Worth, Texas,

AMAZING New 168 poge Magic catalog
now on the press, 25¢ reserves Your copy.

I FOuUrs
pany, D300 Mason Ave,, Chicago,

WORLD'S Largest morof mungic
shop keeps you in touch with tea-t. tricks,

receive mallings send 35¢ for 1941 ent-
nlor. Holden. 230 W. 42nd 8t.. New York

MACICIANE' Headguarters, 218-page
catnlor, pocket. parlor, professfional tﬂﬂ&
%%I.ull. Kanter's, M-1311 Walnut. Philndel-

HOLLYWOOD 5
ldﬂi& ﬂlllgﬂu:. hml- :Illml-m “J !rﬂr
f House of arles,
Box BES, Hnll!‘l‘ﬂbd.. cl!!Iumim
COINSE, TOKENS, CURRENCY

OLD Money wanted. Will pay ffty dal-
lnrs for nickel of 1913 with Liberty head
{mo buffelo). We pay cash premiums for
all rare md:n.ll. Send 4c for large coin fold=
er, May mean much profit to you. Numis-
matle Co.. Dept. 20, Fort Warth, Texns,

'IJ'IHZIIRU'DI.&T'ED 1041-D eent and catn-
logue 1 Landon. 4410-A Lankershim,
North Eu\lljll'md Califarnin,

40 PAGE Complete coin recorder—G5ie.
Coln Recordar, ufften, Ohio.

AL Offer. Certain
nicksls S1000.00. Bl.a:xut
value coin book published. 1941 edition,
36 “lu Iilustrated with actual photo-
Bpecinl price 10c, J'im:rlm Coins,
:m-n Cleveland, Oh

AUGUST, 1941

apparatus,  Hlusions,
Jc. Mac's Magis

ILLUSTRATED Hetall coln cataiogue
1de (refunded). 3000 guotations. James
Randall. 341 South Dearborn. Chicago,

FREE| Foreign coln. banknote and large
96 page illustrated coln catalogue to ap-
nr:wl.l serviee sppllcants, Send 3e¢ poat-
REE. Tatham Coinco. Springfeld-125,

GET Profit and pleasure in collecting old
colns. Bend 10c for S8-page [lustrated
coln catalog, ¥ou'll be delighted with it.
Bend for it now. B. Max Mehl 3T0 Mehl
Dyllding, Port Worth, Toxas, Largest rare
culu ul:u.hl.lxh.ment in U. B. Estahblished

?El.l:

100 DIFFERENT Forelgn colna, classi-
fied, $2.00, Koeppel Coln Shop, Eighth
and Broadway, Los Angeles,

“CERTAIN Cents worlh $750.00; nickels
$500.00. Send 1l0c for 1941 higgest value

coin ik illusteated with actual photo-
Erua!'l:u. J'.m-urlm Colna, Box T-A,
leveland, Ohilo,
WILL Pay §15 each for :x:nrtin Lineoln
nnies| ndisnheads 200,007 dimes
1mn_m_ Catalogue 1070 E‘uuera.l Coin

BD]'I.I:mhLI.u I:]h.ln
I MAY Have j|.15'|: the seages 0. 8, colps
you #I.nt. Bmd me list. “Meet me by
ﬁﬁﬁa am H. Eenworthy, Waterville,

10 INDIAN Head cents, different dates,
alao pricelists 35c. Schuliz, 1053 Rlch-
woed, Cincinnati, Chio,

BETAMEP COLLECTING

16 FAN AMERICAN Bets 10c. ‘To attrach
npproval applicants of the better type we
are making the [ollowing amazing ofer:

our good neighbors in the Weatern
Hemisphere 15 sels Irom 15 gountries:
Mexico T20-33 complete, Canada royval visit
complete, Puerto Rico B6-86, Harbodos
166-67. Newloundland 2 vntuu. Colombda
RAL-4,
and
Ers Paraguay
mﬂmemnrnllm 2 values, E.f.-ﬂ
m%lete. Cuba 1MT, & valuﬂ Jamaica
2 values. We will send sll thess for only
10e to sincere approval applicants. Kindly
state whether ‘mu wish “"an approval
singles or sets . _Approval Head-
quAarters, D:Inhl.u Stamp l::-mmmngn 248 dth
Avenue, Noew York City. Dwept. 200

SENSATIONAL Combination affer! B
packet 105 different includineg Iceland.
Manchukuo, Ecundor (Ameriean flag in
full colors), Danzig! airmails. commemo-

ratives, trinngle stamp, &4 TUnlted Siate:

cnmnlzt: set United Stotes telearaphs. eat-
nipging 20e. Packet British Colonies, in-
cluding Gwailor, Hydernbad. Burma (new
country) jubllee and eoranatlons, Searce
Par Eastern republic catalesing 50e. B

Illlunfntu:d lists of other bargmins, Tota
catalog price over $3.00! All for only 5¢ to

o applicants!  World-Wide Stamp
Company, Depurtment 600-N, Camden,
Mew York.

e e e

POSITIVELY CGreatest froe offer—latest
Beott's International $3.50 stamp album
covering entire world, contalns 34,000 b-
lustrated, descriptive spaces: Scott's 1943
stundard §3.00 catalogue *‘Philately's En-
cyclopedin®™—both absolutely free to appli-
cants for forelgn aprovals hennmlng -
tomers! “'Treasure Island' Btamp Serv-
lee, Wista, California,

SMOKY Mountain souvenir sheet and
our famous 23 different atrmall and com-
mtm-ncra'r.h'a packet Ln-cludlnﬁ' Eulum‘hlim

Edlson i, e, un.]y
10 wll:.h flne U, &, n.nd. mlm i rals,
Hn-mo Btamp Co., Bax B88, San P‘r]nm-l-lm

!'REEH Castellorise catalog 840,00,
|No. 33-8)—If you buy Latin Amorican
rarity | 100 different catalog §85.

Loe ﬁ.lbﬂ. o I:eebcr:t;. li.unid posteard
or cn nurmbers—hu bargains,
Damild Pﬁ]d. Monroe, H‘_.E'L" %

SUPER-WONDER  Offer Ising
slamps from A lhuauuu :nhhn:s:. T~
nia (emir}), Bornee |buffalo),
anchukug lmausnl.:mn}. Earnwnk {ra-
Juh), Guadeloupe {(sugar refining), Irag
(late h'.ln:]l Brunel {boating): This entire
lot for o :' k: to npproval applleants, Dig
Mistrated free, nt Stamp Com-
pany. ElF'D an 87{0), Brocklyn, M. ¥,

BPFECTAL—Airmalls—3 different., in-
dudin&tﬂlui‘lﬁ zeppelin, Latin-America,
lican for best value =

Ei;ov-h. Con nmu.l Stamp Co., Depl.
Bandy Hook,

deol Mtnmu a.n Iw l‘.‘ll.l'l'ure&th tgrli:m

mi|
Berv r.gmhlhl‘,nn.d. Irﬂl!l:l.l".mi:
zentu:h

TUHA Triangle. two other Costa Rica
beauties free, Order 40 different—5 air-
mails. with “eagle man'*i X2 other Latin
Americans  incloding  “mosquités man'";
Bolivian llamas: 11 British possessiona)
11 U, 8. commamoratives—b5r.  ADDTOVAlS.
Reater, 611-A W, 40th P, Log Angeles.

8 AIRMATLS, Each from different coun-
try, 5c. Approvals, Wallace Cole, Lake
Crystal, Minn. o

32,00 HONO RONO S SBiamp only 3¢ o

ntlt{!"l-ﬁl buyers, LeDue, Bn:im Petersburg,

orida.

EEI.’C‘HELLEE Heid,
chukua, Bnmﬂ.. Tur Caless, British
Bolomaons (Cannlbaland), Everything 3z
with spprovals, Viking, 130-2 Clinton St
Brocklyn, N. ¥, 4

THIRTY Different U, 5. commemora-
tves Including 5P, n. sheet 10c,

Perkina, 68 Washingta P‘G“l'rtlll.;n
field, Mass. g a

RAHRE Bulgaria]l Catalogs §2.50.
with  approvals, Hi:d:lli Grecnaburg,
Fenna,

U. 8. Mint, Charleston, Vincennes, Hos-
ciuszko, Pulaskl, Bullivan—ise, — with
Hardlng G611 n-e.-_ Bame used—32o, Mce
Clay, Altadena, Callfornin

23 DIFFERENT U. B, commemoratives
10e. .n.pnrnrnr.: Hostkn ﬂrm. 20-02 45
Bt., Long Island City, N.

“PREE! Thren sots wlm approvals.
Cearge, 18 Muadisan, Taunton, Mnass,
FINE Approvals, freshly mounted. ¥Fast,
personnl service, Tell me what countrles
ou eolleet and I will send thelr stamps.
E'Eliﬁmr H6 East Fourth, Long Beach,

WHGI.ESA.LE Supplements to dn-niar.u far

10c postage. Hundreds of ba G o

man Etnmp C‘m 103 West 42nd, N:rw__?g_r&
500 HI'JCEE.‘ o, uﬂ. E“IIEE' :I.U'IJ varictles

o eT. centa. Ju

l'..mE:"';| Ark.

nd, Box 806-8,
mucrn ‘I.".ul.l'EI"[!‘.B Available on mpprov-
e u,p Large selections, prices
Hm' Btnm 'I.I'lnelami M. J.
I"'-F!EEI Bavarinn rallway set, 1mrr.een
;m'li:;ﬂq. Postage do, Hey, Benter, Burke,
b GOOD H.I.:ed: foreigm {some over &0
VEATH aldl]n or only 26c, Gumius:: Ires.
Misslon 5 Brooklamd,

l-1|] IJ'NITED Btates ata.mp ﬁd i']lu.llml-
nre stom, W ]

Box 31, El: Paul, mnnu.?m
UNITED Btates approvals complele cov-
:E:fe:. flne qunuw. nttractive prices. Sem-
Blamps, Bax 538, Coconut Grove,
Florida.

mn MEXICD, 3 \'ﬂﬂl s 1}
Josiab Babccok, St. Joseph, Michigan, )
150 GOOD Mixed fot I E‘:I tamps, 56 coln,
Btanton, Niantie, !.‘.SEIJE: ‘n‘ ooln,
1841 WHOLESALE Catalogue free—
Elghty d.-_Eijlra Stamp, Dept, 5, To-
T80

ranto,
UNITED Biales on m al.  Gordon
Davison, Box 5680, Manchester, N, H.

100 MIXED U. 85 commmeorstives 30c.
Jem Stamps, Port Jefferson, N, Y.

FIFTEEN Different dates T 5 large
j:rmts $2.00. Chester Blanghter, Cleveland,

e

DUPLICATES Traded. Posteard brings
ditalls. Hen Blamp Exchange, Ten-
afly, Now Jeorsey.

1000 POREIGN 20c, 13 Oceanica 56,
Alfnx, Bax 8000, Hansas City, Ao,

1841 BCOTT'S Btamp catalogues $32,49
Smtpm : Ja.ydee 218 mnkln.mn B W,

rand Rapids, Mich.

URPICKED! 100 U, B, revenues on doc-
uments—10cl  (700—60e.)  Vanwvoorhis,
Hyndman, Penna,

25 EIN;.ETED E.u.tiu Ln.ntud.it:‘ “ nnd#

stamps to approval applican unﬂ.l.nl
Brownie | E!.npuE Iligl

100 ALL . Dll‘ll:rtﬂt- . E IDG Il.cm_lnr
1642 Waverly, Cincinnati, Ohio,

“BPAIN Goya Nudes' complete 10o, Ap=
provals sent. Jewells, Tamaqus, Pennw.

FREE! 25 Different beautiful Rnrwny—
with rovals, Hend !lc Fﬁl—lﬂ'ﬂ Official
Stamp Co., Fairlawn o

CAMAL Zum—l’nnl.mn Canal commem-
oratives and Ecuador, showing U, 8
in mtumi calors;

tamp
£, ant amond,
tﬂ-.-ngle dﬁmﬂ Morooen, gl
ate. Omly 5¢ with a mls. Paol
Elnmpﬂﬁ Dept, 1, Washington, D. C,
ETE U. 8. '4c to $5.00 set only
100" Mate, Carssi Mibets ©
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FREE! Western Hemlsphere packet.
Postoge 3¢, Owens, B0 Welsh, Bay City,
Michigan,

WILL R_::idru and U. & flag, Panama
muwlnﬂ in mnatural colors,

nragun [tuuru dinmond and tri-

-.nglu inehadi gigantic Marth :uung
diamond ¢largest In the w&rldlj ggq
Pius “pence stamps slave
larnds, gueer “‘puppet’’ nnuniry
birds, war stamps, eto., lulut.sldl.ﬂmnl.
enly Ge with provals. Bolmont Stamp
Co.. Dept. B, Winshington, D. O,

MAGQNIFICENT Collection 10 different
Liberia, OCorgeous oversized two-colored
stamps showing wild-animals, native
S[:tl-‘l-ﬂ.. eie. Prl.-: perforation gauge. Omly

%\‘ﬂﬂl pplicants. Rel Bl'.l.mp
IH'F enmaore, Chicago. Dept. B

WANTED Callections, l.ncumuill-lnnl.
Senid dmﬂp!.im:_ Leslie -Br.i.mp Company,
Haverhill,

T WEERLY ¢ Etamn MAELERE,
;r"h. lie. Stamp Journal, K

FREE! Complete Onnadm _royal  VISIL
wlth :flmrn.l.i Chester, Box 545-P,

DMPFERENT T

E:!mnru.tll;u. nirmails

8. including coms
10c. Beidenberg,

BIX Dollars 0 differenmt
stampe (cal. ories $88). Omly 10e with
approvals, Tetham Stamp Co.. Bpring-
field-30, Mass

GIANT Packet 136 all differemt from
Africa, Bouth America, SBoath Sea Lslands,
:h’: Tneludes Nicaragun alrmail, two

unused United Stales H-Lﬂrnl'.lnl
ilk l.rinnzla and animal stam ml-ui
others, Also includes Ilnl! cnlleﬂ.mm 2|
different British Golond Ja-
muica, Johore, elc, and United Ela.ld 54
and £5 high values. Total catalog price
over $4.00° Eversthing for only be to ap-
proval applicants! Myste Btamp Com-
Tany. Dmnmmt B0-A. Camden.
ar|

BCARCE Diamond airmaill W Wnndr_ﬂ‘l.ll

et 115 different from stra coun-

es, Hritish colonles. Haitl. Tummiu.

pictorials, ete. 5o with approvals. Rella-
ble. 95 Nassau St.. New York City,

" BOUTH American—I100 different 10c—
with approvals Davis, Silver Lake, Ind.

BIDD 1 Exotic myx gL
lllrl.l?l"llﬁ lrl:ll:lEINl.IJE m:llinnLI util;!z Timb e
Etntea] i3 pow included In our mew 1841

Pne ket aof more than 100 different

AGaaLa, €40, - ATl Tor oily B 5o ADOTOrE]
I:rl
applicants, Cactus Jr. ADprovals, Box
1870-B, Tucsan, Arlzona,

FREE! Fony Exbress set (lacalmiles),
Postage 3c. Hoberis. 406 Building. Bay
City. Michigan.

FREE! Austria war sel. Fostage 3c.
Willinms, 606 Archer, Bay City, Michigan,

APPROVAL Bhepts. Frederick B. Driver,
401 Finance Bide.. Philadelphia. Penna.

HEND Postoge for free United Sintes

pries llst, Btanley OGibbons. 3B-P Park
How. Hew York.
FOUR_ Star lmunhl N'qﬂilnl 'Il'l!u

them! Write today. Siﬂ
K 1a, Tucsan, Arizon

FREE—The Stamo F'Jtuui:r! Send today
for big mew edition. fully illustrated. en-
sbling vou instantly to identify all difficult
stampa | fine packel strange. fosci-
nating stamps from Bosnin-Herzegovina,
Monaca, Patialn, Cyprus, ete, Including
mans, ships. ANimAls mnd Strange scenes,
All free to approval spolicants inelasing
ic postage. Garcelon Stamp Co., 900,
Cnlnis, Maine,

20060 DIFFERENT 1lte, Blg 507, approve
#E.Y Covert Stamp. 39 Btate. Rochester,

CANADA 100 Differsnt ISce—approvals
]l codihiries. Lists. Vicktorin Stamp Ca.,
London. 4. Canada.

PENNY rovals, that =satisfy, Nell
Gironberg, x el-F. FPhiladelphis,
Penna

WHOLESALE Dealer's catalog, Illos-
triated. TPostage 5c. Frank's, 4900 Chal=

grove, Baltimere. Md.

TWELVE Genuine opals—§1.00, Twelve
cameos—4§1.80.  Three genulne diamond
out ﬂililu“ £1.75. B. Lowe, Box 515, Chi-

ALL Picturcs enlarged about tenrd
sglze. Elght expoaure rolls, 25q; riy-nix
cxposures §1.00. Delmar, 211-F East 101st
Bireet. Mew York, M. ¥,

cago,

" MATCOH Book mlbims—practical, eon-
vendent, 'I'-5c ll 82, Free booklet, Match-
less Album. G.C. P.O. Box 1320, New York.

EXCHANOE Yulu.r dnnnuu StAmDs,
mutch covers, ete, with collectors every-

where, List, swa . dime, (Mention
Bohby') Becretary. Box 2188 Denver. Cate.
UNUSED Book ml.u".:. covers., 100 all
differcnt, §1.00. Free list
man, 13110 East B4, Cleveland. Ohila,
CAMERAS, FHOTO SUFFLIES

ERAS And supplies. Free {llustrat-
listing everything otographia
mavie CAmEras, lenses—

at tremendous savings. Hundreds of bar-

your old camera or equipment In
trade. Write now for your free copy of ou

newest money-saving bargain I:wi-—!l-u
out! Limj edition. Hurry! Cenl
l:n.m!ra Co., (Pho phic Ee-dqulmn
slnee 1 ‘230 8. Wabash, Dept, H-10F,
ﬂhlnllu filk

- :.—m.;.gl' igs | bargal .
men rgains _ weekly,
Trades sccepted. essional Products,

PE-T, Clnelnnati.

“CANDID Camers, not o ua utlum:unn
ranteed,  §1.00. th

ew Jersey.

OIL Calor phio phs & Iudnltln
hobby ar Learn
home, Easy simplified method Fr:'l'lnl.ll
experionce unnecessary, Send for {ree in-
formation and requirements. Mational Art
Bchool, 1315 gan, 440, Chi-

CiLED,

FREE Sample leatherette case, 115" x2,
$2.80 for 100. We manufacture all sizes.
¥. Bonomo, 206 Melrose Si., Brooklyn,

~ BPEED-O-0OPY Bruunﬂlla.u I:n:1.ul|1|:

attachment for Lelca, Contax, -1
nn.d C-3. Bend for Iitmu.uru Fiul
Dept. PM-A8, Union Ave,

Lus Angrles mumrnn.

“"BASS Bays: Astounding buy, exelusive
here, Intest .‘.Iw.il C‘& w!th cuup‘l.ed. I'I-TIEI."*
finder, synechro

Bend for yours guick while they are avall-
able, TI-page Bargalngram No. 242 is {ree

interesting. te for Your copy.
Dan't trade until you write Bass Camera

Company, Dept. AG, 179 W, Madison Bt
Chicags. T
MAKE Mopoy in photograph

Lenrn
ouickly at home. Easy plan I'rurluu X~
perience unnecessary, Common school ed-
uuuo.n sufficlent. Booklet and requlre-

ts free, American Schoaol of Photogra-

phr. 1318 Michigan., Dept. 3431, Chleaga.
ENLARGER $1.80. Enlarges elght times
size af small negatives, Fully guaranteed.
Parnmount Bales Company, 89 Dudley
Boaton. _.’u:u.n.

Btrest.

ROLLE Developed. One print each ne
ative, two enlargement coupons 2he, Wil-
sons_Photo Service, Box 484, Chlcage, T1L

FREE! Eight chromium finlsh enlarge-
ments with eve dev : :?iﬂ;ﬂ ﬂu

d'f service, Giant Folos,
n, Nebr., Dept. PAL
AT Last! All your tured hand col-
u'rnt. H-nll dﬂ::lmd 8 hand colored prints
Hand oo rr.-nrtnl.::h: MaL-
I.n.z hnnt:l:ul.. Mational Fhoto AT,
Dept., 54, Janesville, Wis,

FILM Finished 10c. Send this ad l.nd
ten cents with 8 exposure film for

hinged deckled anapshots bouwnd Inuﬂfu-
sive album_ style.  Artisto Studios, Box
118=15, Rockiord, IN ,

1] EFﬁRELINﬂ- tone prints, 3 Hol-

um. unhr.ﬁument mumn ivory frames

mh ol 3 houra, 18

rrw: nis Qrmlrht Btu-
e, Jubu.n?

P[u.umed 3 each, 260, Free cou-

ROLLE
pons.  DeWitt Studl Btu[!ln Be]i Calif.
FREFE—2 Finesi quality enll.rlem!nu

plus lovely duo- !uﬂ:wrtnnn rlmvxu
sets of prints and fAlm dev lﬂt
R&pdnu
Dhesy

n:nlr Hl:. Grlrlmd order o
Ara Btudios, Dq:l
Hm.n.u IETL[{-H
" FREE Han oring of p hntmnhlu
onlargement, i 5:].;

Send today
an-uimt with 35¢ plus 3¢ :l.am
1y color

!I'I.EI.‘I' ement. Our artists beautl

s mount on T8 white frame mat
I:m Guaranieed. MNatlonal FPhote, 17P
LeClnire, Chicago,

“ mn ’m' “IH.% Brown S8treet, Depl
m . H. ¥.
Rolls developed and

18 nis, or E ::lt.i l.m‘l 2 En.tn.rnmen
!ﬁl"_mﬂlnﬂ.l Eﬁ'!m

A5—axd inks, ﬂ.l]ﬂ. Iﬂ CEPLEUTE
Elic, Hr?crunﬂ Biudios, Dept. 18,
Detrb-ncm. RO,

IH]I'EDI&TE Hervice| E'Il:mrn returned
mﬂutrdnr is received. Bixteen guar-

roll,
109 W,

lnu-ad Volox prints  from
rofll, e, One or two plain en-
larpementa plua 8 ed-edge  Velox
rints, 26¢. | Coupon for Ex10 en-
Eu.rgl.-m.ghl ﬂvm wil.h mn 25c ordor, Any
36 n:pwum film fAne-grain devel-
Srd. Dﬁﬁt * tmed, Vaporate treat-

and each negative o grd to 3xd
on deckle= e Velox paper, only £1.000
Beloads: 36 exposare. 5c; 18 e,

EXPOSITE
mdmhhaudn reprinta, 3g each! Detalls,
sample, mailers, other bargalns free on
request.  American Btudios, Box 70, La
Crosse, Wis,

CAMERA Repalrin Bellows made l.tl
arder, shutters nmﬂn:d Hellows made to
fit all standard cameras! United Camera
Co., Ine,, A-156156 Belmont, Chicago.

ROLL Developed l.nﬂ i:ﬂ u'rml.u Elossy

FHOTO FINISHING

EIGHT Beautiful enlarged prints (near-
Iy postenrd mize) or 16 regular prints 26e.
Jimm rolls enlarged ’...wiﬁ qrw. Bur-
ton Stndios, 443M,

FREE—Hund colored enl
standing easel frmme with developed
B prints or with 10 reprints 25c, Roll de-
veloped 18 ﬂt‘lutu- 25¢. Berudland, §444-X
Diversey. Chicago.

ROLL Developed and printed & and 8

ment In

exposure including 5x7 enlar ent 26c
cain.  Prompt service, CGem oty Berv-
joe, 3308 West Gird, Chleago, Illinois.

VELOX Deckle-edge rl!'l]rh:ltl lINI !1 o,
Roll developed 16 prints nm;t one prufﬂ-
sional enlorgement, or 8 posteard
ments and prnreaalunkl enlargement

Bamao-day service, tisfaction ﬂrl-ﬂ-
HOBRIES AND COLLECTIONS wbd-w?;wﬂinr Finlshers, Dept. 53, Mon-
roe, %

TWENTY Different seazhells from Flar- BIDGEET ti 00 Value in 35 mm. fin-
ida. postpaid $1.00. Red's Nowelty Shop, | ishing today. ﬂm ETRin va-
Bocn Raton, Florida, = pu-mml 3';4.:1-,: e E e

BEAUTIFUL Mew mssorted welry emnmaed o ‘Eﬂqmmﬁh“ﬁ"'ﬁﬁf
stanes, 200 for $2.00, postpaid.  Moore, mi.Lle-ru.. 8 exposure rolls in EEl.utImJ

851 South Btate, Chichgo.

TWENTY Different cactus planis t=
pald, $1. Eulalin Turner, Azusa, A

32A

deckled contact ﬂ.n:luh wb‘.h free l'ulnd.'r nl-
bum 25e. Mallbag Bervice,, Box
5440A, Chicago.

‘Feiu: rints, 4 26e; 12 expomure
dhe; 16 exposure Elunet Phnm Berv-
joe, D 1318 W. Columbin Ave., Phil-
adelphia, Penno,

Ol Culurl pho phs a fascins
hablby profitable business. Lnru
hame. Ea.ur simplified method. Previous

rlr.l'l.dt unu:eenur: Bend !‘I!E free In-

far "11 em.mls Ha.tl.un-.l Art
Schml. 131! Michignn, Chi-
cago,

TWO Sets of “"Deckledge’ rints with
every roll finished—35c. Very flnest qunl-
?1 Deckledge rints 2¢ ench. HBrown

o Company, 1616-42 Emerson, Minne-

ROLL De dmd—m guaranteed prints
two oo I:I: on enargements, 28, Bmart
FREE Pruned enllmmunt oy
prints each el
MONEY-BACK Guarantee! Your th:dm-
16 deckle- Velox prints, or B prints
cain, Write for free mallors. Please T
Film Servies. 134, La Crosse, ‘Wia.
recelved. Bixtren deckled-edie orints
roll THe, One colared or two plo
only 35e. Tops Photo, 1201-06 Oxden A
nue, New York City.

npolis, Minnesata.
Fhato, Winona, Minnesols,
rq- Toll al
Eiﬂc e Hnl:lﬂllﬂl-. E %ﬂ
two 5xT douwl weight enl.l.r'ume-ntu. 2se
BRmE
BPEED SBervice pletures mailed day
in enlarge-
ments plus 8 deckled-edee Velox nrlah
POPULAR MECHANICS



s copse e, S i, mates
¥

oc %W thl.q, 0 West Jackson, Dept, B

M_

QTJ.M..ITI Develoming—Prompt  service,
Rall developed. two prints each negative,
free enl ment coupon, 2%c.  Postonrd
brings mailer. Potrt H-tuﬂlus. -F W,
Gith BL.. Chicago.
T DOUBLESIZE Prints. Your roll devel-
oped and & doublesize prints 25¢; from 114,
120, m' 127 sime negatives you receive 4t
inch prints, All amaller sizes rveceive
:!h.:i“g im:n prints. 16 exposure rolls S0c;
13 _exposure Tolls 35e. Reorints 3c each.
“Ogr CGuaranties,'” Everlasting Hi-gloss
fAnigh. Overnight service, Pacifla Phaolo
Service, Box 660, SBan Francisco. Calif.

ROLL Developed, elght Velox prints, two
portralt enlargements e, ristensen
Biudics, 720 Pacific. Waukegnn, Hlinols,

FREE| Best snnpshot on attractive nhﬂr

to button with 16 prints each roll
].‘.eauu.tul novelty premiums.  Novel- .\d
Co.. BM-3327 MNorth Ave.. Chicago,

MM, Rolls developed 38 big 1':x5 en-
largements $1.00. Cartridee reloaded 35c.
18 eniargements from 1327, 120, B0e. Cam-
erushop. Linton, Ind,

ROLL Developed, elght beautiful proles-
alonal 4x6 gloss enlargements; 35c. Crystal
Siudios. Box 180F. Hushford., Minn.

BIXTEEN Prints from each roll devel-
gﬂd or elght prints and two enlargements,

. Prompt_and dependable. Globe Photo
Service, Lo Crosse. Wisconsin,

PHOTO Mill service. Your choice far
only 25 coin; roll developed and printed

lnin or deckle edge plus (1) two 527 en-
ramemunu .oF (2] one tinted 5x7 enlarga-
ment, or (3] one 8210 enlurgement. or (4)
elght extra prints or (5] Jumbs size prints
instead of regular, HReprinis 3¢ each.
Highest quality workmanship and materi-
als, Photo Mill, Box §29-11. Minneapolis,

m.

ROLL Developed and your chales: B en-
largements or B prints and two enlarge-
menis or 16 prints 25e, Premium coupons
and EBoapshot Magazing included [ree,
?f:rumt Fhoto Service, 405-L, Albany. N, ¥.

ENLARGEMENTS And film de'rr]ubed

1I4 :I.u' or smaller. 26c coin: enlarge
e each:! special offer: enclose ad-
ureruument and negative for hand-colored
enlargement frec with order 26c or more.
Enlarge Photo, Box 791, Dept. PM. Bos-
fon. Mass.

ROLL Developed, 18 guarantesd prints,
288, reprints 2e. Photolab. 1806-C Wabash,
Chiesro.

ALBOM FPres with fOlm developed and
1§ prints 25c. CQuaranteed reprints 1%%e
Pifiieer Photos, Hutchinson, Knnsns,

ROLLS Developed, two prints cach and
two free enlargement coupons. 3587 re-
prints, 3¢ ench: 100 or mare, le, Summers'
Studin. Dnlonviile. Mo

THREE Frints each mood nDegative in
roll 2%e., Reprints 3o, ed D tman,
Bods, Towsa.

BEAUTIFUL Enlargement [rom  each

plicture on _roll 25c.  Cut Rate FPhotos,
Dept. B.4, Janesville, Wis,

LOOK! Kationally advertised movle
CAMETAS, jectors, films, &ecessories.
Faymenis Ell.o'w $2.60 monthly, Seod

o for llbcrtim‘r nnd close out bar-

lm Don Elder's, Dept. 27, 738 B-l:l:rlu.tnn

Bireet. Boston. Miass.

J5MM. BOUND Freatures, westerns, serl-
wls, shorts subjects, Sald cutright, Crown
Pietures, P.O. Box 5863, Cleveland, Ohio.

BULK Film for B-16mm, movie CRLmeras.
Home processing outfits, Send postcard
for bargaln bulletin, Superior Bulk Film
Co., 188-A Randolph, E!'Ilipl‘:lnu

MD"!"IE Bargalna. Bend for ““Bargain
:EIuJJeun. Gruber's Camera, 141 Washs
nﬂun St., Newark. N J

GENERA Bulk movie films for B-10 cam-
ernd. Home processing cutfits. EBave 8075
Big bargain_ ecirculars. Genera Company.
Davenpart, Lowa,

BRI, - I ERINT, Films, silent, sound:
bought, =old, exchanged Filns rented
evorywhere. Free catalogue (with sample
film 10c). Giarden Film, 317 West S0th,
Mew York.

BMM -1G6MA, Films,

Free calnlogiie

{with sample film 10c.) Parkway Ex-
ange, 961 Eastern Parkwny, Brooklyn,
HMew
1684, , I5MM. movie Olms for sale, Bar-
ins. Write: Jack Logue, ~Carnsgle,

nnsylvania.

COLOR Hample flm, I0e. Free list
(B=1Gmm. ] Uniliuc productions.  Cinetest,
1522 North Maripasa, Hollywood, Califl.

ARTIBTIC Films. Color and mono-
chrome, Bamples, 10c. Box 108, Lellerta
Gtation. Brooklyn. N. ¥,

EXCHANGE 100 Feet 25c; 400 feet Be
and postage. DBargain liste B¢ deductible
frem frst -urd.er._{ﬂmimm Films, &7

Nroad, Albany, M

new siblecls In @mm,
color. Ready Augus Iml"ﬂ'alut. Dr:nt A, Audi-
Ehl]'ﬁﬂ:: Plcturu. P.0. Box B34, Pasadena,

BONGWRITERS! Complete music com-
'ﬁeﬂ Lo poems -£3.75, publisher Turnished.

nk Jugnn, Jr.. Signal. Ohio.

PIANO By ear. Free booklet.
Dav=-V-Way, Dwpt. #-A, Dearborn, Mich,

GUITAR H:mulﬂd:r:-cnwhur. Ha-
wallan, electrics, Bargain list dime (re-
mnﬂedj FPasco, 11444A Michigan, Chi-
CRE0.

SONGWRITERS: Send poem for our
plan and free rhyming dictlonary. Rich-
ard Brothers. 24 Woods Bmla.lnr. Chicago.

ORIGINAL Musie composed to  your

words 25 Repinald Bﬂcher Chratham,
Mew Jersey. Church organist 30 vears.

SONGWRITERS!  Wards,  tmelodies,
Amazing offer. Hibbeler, ©-5. 2157 Mo
Avers, Chicaga.

SONGWRITERS, Write for free booklet,
Profit sharing plan.  Allled Music, 76006
Rending, Cincinnetl, Ohio,

WANTED| Lyries. melodies for songs.
We arrange, publish, sell, Superior Song
Studios. Passalc. M. J.

SOROWRITERS—Wrlte for free book—
nl.n.nr.'a. information. Variety. Dept. V., Ba-

lem, Indinno

TMUSIC Composed_to words, Wonderiol
proposition.  Bauer Bros., Oshkosh, Wis.

LEARN Bwing plana! Postal brings free
folder. Christensen. 451 Kimball Hall,
Chicamn.

BEONO Poems wanted. Froe examination.
MeMeil, Master of Muosic, 610-PM South
Alexandria. Loa Anseles, Calif,

MUSIC Composed o words, Rhvming
pemphlet on reqoest.  Phonograph record-
Ing of completed sonmgs. Send poem for
consideration, Heenan's Studies, Dept.
FPM, Box 2140, Bridgeport, Conn.

WRITE Songs, Big money and repute-

Write

Hon. Write for information. J. Oardan
Fub. Ca.. . Hoyne, Ave., Chicago,
RADIOS, SUPPLIES, INETRUCTION

VDIFFERENT' Home movies, Sample,
catalog, dime. Falstaff, Michigan-Ohlo
Bldg.. Chicago.

BASSH Bays: Shrewd buyers send for the
new Boss Cine Bamgalngram Mo, 246, an
B-page calalog exclusively cine. The new
Revere Double 8 with F:3.5 lens at §32.50
is the buy. The ROA limm. SOF news
reel camera at $275.00, Write Cine Head-
guarters for your copy of this great free
book. Bass Camern Compnny. Dept, A,
170 W. Madison Bt.. Chieago, I11

FASCINATING Hollvwood nproductions,
Sample scene dime. Erwine's Labora-
tories. Allentown, Penno,

MOVIE Bereens, cases 50705
B-16 mm. library clesrance. Waiter Ho-
Wat-Ka, 255 Maln, Passaic. N, J,

GUARANTEED Hmm,.. l6mm.. 24-hour
Teversal. processing, Esg-5, 345 Central,
Honsns City, Missourl,

LEARN Motion picture theatre projec-
tlon, management. Free catnlog.  Give
nge. ‘Theatre Institute. Elmira, N. Y.

MUSIC AND MUSICAL INSTRUMENTS

discount,

ROLL Developed, Two 5x7 and 8 prints,
Fhe, Reprints dc. Photoloh, 1806-CA Wa-
bash, Chicago

IDEAL Photos besutifully finished wlda
Barder deckle edge, 25c robfl of pred T
enlargement. Ideal Photos, Box 2255, FEE.-
rrsamn, :

B ENLARGED Prints (nearly posteard
slze} or :Iﬂ regular #ize prinis from yeur
roll or negatives 25e. ‘Willard Studios,
Dent. 47. l::l.eu:land _ Ohia,

ROLL Developed and 8 beautlful em-
largements 3 to & times larger—high gloss
—deckeled edge, Any B exposure rol] 25c
coin. Reprint enlargements 3¢ each, Alden
Photos, #4-B Astor Btn.. Boston. Mass,

Pﬂll m digerimlnating amatenr—8 px-
penure rolls. 2 prints eseh 252 Miniature
rolls enlarged 3 umﬁ # exposures
¢, 16 exposures G0e. I5mm. 30 exposures,
3x4 enlargements 81,00, Unexcelled oual-
ity, promopt service. Paramount Photo,
337 E. Bind Street, New York

ROLL Developed and 8 lustrous distinet
figish permanent Velox glassy prints 28c—
roorints 3¢ each. Fotoprint Serviee, Box I,
Roanoke, Virginia

MOTION PFICTURES AND BOUND
EQUIFMENT

18MM, REDUCED To 8. Bmm. ml.n.rr
to 16, Bend for price Hst. Superior Film,
141 Washington Bt Ne!n__rl H____
COMPLETE Pasalon Bmim., 52
Arteraft, Huommand Bldx.. I-l'nmm-:md. Ind.

AUGUST, 1941

LEARN Violin guick., without notes.
Melody Masters. Box 82, Belolt, Wla

BONGWRITERS. Excellent mltlnn_
{free pinno arrangements, :an:l . Dtto-
yille, Ohin,

EG]’{GS Bongpoems; winted immedinte=
ly. Free advire, Charles Bates and Assd-
cintes, Gan Francisep.

BONG Forms wanted, Bend poem for
offer, Five Star Music Masters, 630 Bea-
anu B'Lll.ld.‘ih[ Bastan,

Poems, published 30-3 basis.
Lunt.'r E'uhlll:at:luna 1685 Broadway, New

York,

PLAY Fopular piano! Easy ick ear,
nate method, $1.00. Magle Rey, 1114
West Broadway, Olendale, Californis.

DUD-FLEX Roeds for eclarinets, and
snxophones eliminate your reed troubles,
Write [or circular, Dup=Flex Reeds, 1204
15t Ave., Evanaville, Ind.

FPHONOGRAPH Heﬂﬂiﬂa 1oe.

Catalogue

Prramonnt, AR-3568 East Market. Wi
Barre, Pennsylvania

SBONGWRITERE Oulstanding
tion. Newnrt EuugYPub]mu.tlm. 1 'UIT-
bon. Syrecuse, N

BSONGWRITERS" portonit
booklet, plan. Eh:ln. Tvice, 3--4.'.-‘ hrk.

Fluce, Brockiyn, N, ¥,

B0ONOE—B poems wanted. No charge
for meludl exnmination. Haolly-
wood Heserding Studios, BT0E Preuss Sta.,
Los Angeles.

RADIO Engineecing, broadceasting, avia=
tion and wpolice radio, servicing, marine
and Marse telegtaphy taughi thoroughly,
All expenses low. Catalog free. Daodge's
Institute. Ames 5t. Valparalso. Ind

TWORLD'S Smallest  radios,
color folder now describin 1'94-1 mu-dr:]nl
Prices $2.89 up—300,000 sal Write Midg-
et Radio Co., Dept. OP-B, Kl:a.rnr.*:.l Hebr,

RADIO Borvice men and experimenters
send for our giant radio catalox, SHave
dollars, Unlteﬂ Radle Co., 1000 M. New-
nrk M.

GET ]'.rom: distance o erysta]l sep 2
dingrams 25c. Rogers Radle, 1529 Locust
Btreet, Baltimore, Marylond,

BUSINESS OFFORTUNITIES

HANDY Men—Earn mon
ing Community "Pix=It" tnfford,
708 Rawlings, Carbondale, Tllinois.

“HOW And where to abtaln eapital. Par-
gﬁul‘.&n free. Btar Bervice, Wapakoneta,

10,

AT Last! Af effective fire extingulsher
selling for just $1.50. Hig opportunity.
Excluslve territory, Everyone n prospect.
Rl:.a.h half dollar [or complets gample and

ey making plans. Flashout. Box 786,
tht]cum Coloreda,

START Home business making statuary,
plegies. art poods, Dovellles. souvenirs,
conerete pottery, garden furniture. artifi-
cin] marble flooring. louid marble. Make
vour awn [Jexible molds, Amaring profls.
Valuable folder free. Creative Publishers,
{PRIRY, Glencae, s,

IMCORPORATE Your business  Sell
shares. Ralse capltal. Free details. Cor-
?UHT]I:E!I'.& Fiseal Co,. Box 1472-R, Wilming-

COLLECT Your share of stuccess, T=
abe callection agency-credil bureaw. High-

home operat-

Iy pml'll:abln M]JE Iearnud Cnpltﬂ un-
necessary, write Cole Associabes, Sym-
cuse, M. W, R e G

COMPLETE Line mmt, mouse, mole,
ronch, fiea, ant exterminators. Vitamin
Bl dog repellents. Igmu write tud.n.:r for
big money makin, Nutl-. 87 Frank-
fort Strect, New urE E‘.lt!.' X

MAMNY Inventors will be lnur&stzﬂ in
our service. Informatien on subiect of ob-
taining & patent and marketing an loven-
tion supplied without charge. Write us
personally. MeMorrow & Berman, Regis-
tered Patent Attorneys, 134-2 Barrister
Bul'ding. Washington. D. ©

WRITE And sell short material. Oom-

lete course $1.00, Free pircular, Richard
erwvice, 4340 Maple, Dallas, Texmas,

33A



END Money worries by placing coln-
operated merchandise vending machines
in stores, taverns, gas-statlons, etc. Ex-
perlence unnecessary.  Steady. profitable
venr-round business, Mo overhead, Stari

small, grow b Send for free details
nowt . 20471y Bo. 66th, Philndelphia,
Penna.

YOULL Like reslivering mirrors, table-

ware, making chipped gloss I'IIID?:IIB“S..I
Elrns.  Write Sprinkle, Plater A =
rion, Indiana. 1
"LIJHINDUB Paint'' shines in darke |
Easlly made, btlt formulias, plong-——
;!j Toe. Idenl Servioe, 300P8, Park Ridge,

HANDBOOK “Making Money WIth 3
Chain of Bulk Vendors,”" 35e. HRake, JI4P
HMarket, Philadelphia, Penno,

T VHIGHWAYS To Romance,"" Adve
£r5, oppartunity seekers. Charlsom, 5 f.!nr- L
penter, Chicngo,

MAKE Money by mail at home or n-ﬂm
Free Information. Bermour Service, Box
28, So, Norwalk., Conn.

H-MI.. Order opportunities, Stamp brings
details gi.ﬂl:}r-: Sureaux, 549 Stude-

MAITL D‘r[ler—Futll‘:B.l.Lu.: hnm: Im.rl.
nhess, easily learned. Small capita

;r!; information, Aristo B, E':In:nﬂeld f

BEND For free descriptive clreular of
Fiver, Frati Station {EM.) Pest Offies
mn,
Box 33, Brooklyn Hew York. g
MAKE Extra money. Btart your own
tmut service, cnm qun- -ud! 'b‘LuI-
hﬂl u

lldlna“.mu Eunr.l um Ha. |
T L
Ih-ll-u. CERE. ' i ple,

MAKE Statuary. Hooring, Imitntion
mhlailmmuh% a:alfl Bervice, 11-K,

137 BUCCESSFUL M ng
details free, Mewton, EIIE Weat St., Syr-
mcuse, New York

“TANNOUNCING Mew home study course
In commercial baking. Gund fleld. MNearly
depressjon proof, Common school eduoca-
tion sufiecient, Send I'r.u' Em hucll:]ut “Op-
portunities n the Ba 't omnd
reguirements. Huﬂum. I‘..'In Imutut,z.
13156 Michigan Dept 34 lL

MATL Ofder hnlru:ﬂl course Fou
how to make money, spare or I'|.1:I:Itlr“.
Teaches prof matl order nb:uu
—nnl n:u.nr-umm: schemes, [

Nelson  Company, 600 Sherman,

EE 404-H, Chicngo,
Machines. ca.rmul

ottes, cnem cn.l ?;t.

Eakins M1 ﬂ g-grln:l‘rlldg Oida,
BTART “Eunn Factors'' at home. Mo

machinery.  Amaring oppartunity, De-

1ails free. Eemico, 17058, Pork Ridge, TI0.
" OFFORTUNITIES Galare, aranteed

legitimnte, waluable booklets me, Box

BB50, Pittsburgh, Pmmrlvnnln

DO Yoo want & new business profession
of your own, with all the trade you ¢an
nkttend t0? Then become a foot correction-

ist, and in n few weeks earn big income
in service fess—not medical or chiropody.
terms for hume t:ra.lniu.i no further

capltal  nesded: to  buy;
ngeney. Established 1094 Weite Stophene

#an Laboratory, No, 98 Back Bay., Boston,
Mass,

didldg

Lt

-l:i-'f-;

GU&RANTEED Humu.u.ful mailorder let-

ters, circulars, campaigns written, MMod-
erate charges 1 Fin Lﬂvertutnl 5l
Fifth .m-'snuu. Hew York.

TINCREABE __ Your Income, write,
Bratcher's, 802 West Main. Owensbaro,
Kentucky,

GOLDEN Sensonal necessily, Wonder-
ful partunfly resosl, suburban tareitory.
Inguire Ttz Chemicals. 31-38 35 Street.
Astoria, N

Penna,

“PROFESSIONAL Mailorder Magazine—

foc, Mallorder directa t Pub-
4 gum_y"m_‘u“grmuu. :I'lerw ‘t’urh:
127 CLEVER Money making

oschemes,  Write 'W. Markle, Harrisville,

Milwaukee.

SOAPMAKING, Learn home.
-r'uhlm:rr needed. FPosern, AHIAME H-rtlclt-.

BELTS=—

= 2%c.
achester, N,

Amu& Laoat

Make'm and make money
:eamn ahead!

Blg
We uuﬁnlr m.a.u:'itl.s Bim‘
or, 400 Joseph Ave,,

CASH For butterflies,
l:fllJ:I' display advertissment page 16A.

insecta, Ses Bin-

der. Pres
Dﬁthn.d

From my mistakes in mailor-
detalls. Hayes, Box 1413-A,

Culif,

§50-5100

WEEKLY TUsing sawdust.

Biump appreciated. Clement, 043 Arthur,

| Rochester, M. ¥.

"-, MAKE $4.00 Per_hour in your home

E.-r.p; T do, Write E, Vaatvelt, McIntosh,
nn.

and
Comp
how.

ete,

D_'.'pl‘.-. 0%

Welding,
p.lr, how to gpet business, eu: all
vered. Free

HECEA.E[E&LLY Inclined m#n-—Q‘I‘ﬂ
T®

enernl appllance re
tl.l'.'rit!dppmﬂ.lm agu'n yau
refrigerntion, motor re-
hnses
literature. pply,
1§ N, Central .M'-e Chicago.

HOW Can I raise capital for my busl-
ness? Or sell my inventlon TTWri.t-u Enter=

rise Bureau. BCUSE,
GRAPHITED Ddl. Make your oW
“Grl.jl'h:l.t.vl:d.'l,. Papineau, Montreal,

ket, Emall
r.ﬂ:!m:l ars
13- M

]ﬂ-ﬂ WAY
Beach, Hanowver,

METALLIZI
maney! Blmple

B To make money 3bc. George
Mnss,

NG Baby-shoes mokes you
I Novell Perpetual mar-
investment, fine tal Full
free. Movelty Ma Baox

Church Street Annex, New York.

WORE, Plensure, profit, at home In bus-
Iness, Berviee, Hox

23 M, Car e, Pa.

pertly pain
i

EZES 0o
Talder.
Chicago.

SIGNE And nhnw.ﬂﬂl.l easl

nd styles.
John Rahn, A1330 Central Ave.,

and ex-
ted with letter patterns. Many
Write for deseriptive

MAKE Money at home by mail.
Emuplre Mall Bervice, Box 88, Jacksonville,

Writs

WE Successfully sell Inventions, pat-
ented and unoatented. Write us. i you
have & m'l.r."tlml. unrl'ul Iﬂm for sale.
Chartered Institule of rican Inven=
tors. Dept, 4-C. Wuhl.nll'.m: D. C.

T e
CHARTERS; Delaware: best, chempest:

[ree forms. Colonial Charter Co.. Wil-
minetan, Diel
FOOLPROOF Rubber, mold making.

plaster pasting, tremendous market, large
profits. 24 poge instructive entalogue free.
P‘]laﬂ: Arts, 711 Neely, Muncie, Indiana

T WHERE To buvy &t lowest wholesals
prices, Infermation f[ree. Yorena. Box
P-312. Bayonne, N J. o
OFERATE Mall order business at home.
Details dime, Maples, 3418 Bouth Marsh-
field. Chiecago, Illinals

T 000D Paving business silvering mir-
rors, mlating autoparts, reflectors. bicy-
cles, bathroom fxtures by late method.
Pree particulars and ur Gunmetal
Ca., Ave, H Decator, Il

I.Z‘J WAYB To make Mmaney,
office. business of your own.
%:I-r:_ free, Illh Co., 34 Grand Bi.. New
ar

MAKE Money by mall. the way we do.
Free  information, Maywood, P-1107
Hroadway. New Yaork

PLABTEX Induatries offers industrious
men an oppertunity to start m business of
their awn, manufacturing art goods, nov-
elties, souvenirs, ete.. in Plastex and I!III."—
ble imitation. be mlih'rla.l makes §1 arti-
cles. Rubber moulds furnished for speed
production. Small lnrntrm:m I:r-mn good

ln home or

returna. Big chain store orders n beln!!
. te  for lntsmunn: bookl
malled fros, tex Indus Dept, A,

1085 Washington Ave.. New anx
MONEYMAKING OPPORTUNITIES

LEARN 'I'u mlku lnr.t fit made-to-menas-
ure  Areh Particulal

ra  free,
Corssen. nm :u Bt. Lﬂl.'nll l.lllmrL
AMATEUR Cartoonists,
cartoa

evenings bﬂﬂ.‘iiﬂ-% ns fﬂf -ﬁdﬂ!l‘ﬂlm
Ad-Barviea, &, Wisconain,

PUBLISH Hes., Prnﬁ
business., Imtmﬂun'uﬁlmh:
sample gulde, §1. Bmith, 8551 Jones Ave.,
Senttle, Waal

Ihﬂl‘!m;uur Inmu 0. Grube, H“' m.r—
b, X,

Yﬂl:l"l-l'.n I-ilu tn-ﬂwrlnu mlrrn‘rl- tl-hlu-

WAre, MmAakin
slgns, “"!ﬂ: Em’lnkh. ﬁ mter, H'l' HI-
rion. Indin

PUT Tuur t;'pu o work. Extra
money for . Richard

t!‘plltl. P‘Hed.ttll
PuhlLuh-l-rg. 340 Maple, Dullas, Texas,
UR All-Profit plana 25¢. Detlaf, 3347

Box ThE. 8t. Louis.

RUBBER Maolds, vulcanized, won't
shrink, Inst years, fine detall, most inex-
P¢I1-'I-|'|"4!' Make (lluminated :rnm mnﬂm
cemenl articles, arti marble, plas
lastics. Write Vulcanized Rubber M.l}!ld
o,, 2720 Washington, 8t. Louls. Mo.

OPERATE Profitable ““route’” four coms=
nt  vendors.  Small  investment
i KJ::I. 2210 8, Jefferson, St Louls,

ESTABLISH FProfitable business. Dia-
tribute Klenoin Spot Remover, Excollent
EHJ opoaltion. Walters, M-14881 Greenfisld,

troit, Michigan.

HUNDREDES Individusls—Small manu-
facturers have succeeded using Miller's
Manufaciurer's Servies! Latest valuable
formula lists, free. Miller, World's Chem-

Ist, Tampa, '

MER—W! =
pIETEE e, QRIS SRSl Cengy
lhelp start snu in "prﬂ:l'!tab]a business. tDur
33d year.) ooklet free. Ragsdale Can-
dies, Enst Dran:e, . J.

MAKE Artificin]l marble, tiles, sanitary
Nooring, superhatd Ngurines, latex molds,

maoldless pottery, chemically stained ce-

WILL
make?

ing wells,

concrete patbery.
den ornaments,

You wlve us 5"3- frst 8800 you
Afternoons  free!
£1.000 month reparted
Hmed., Expe
1240, Ban B-e:l‘n.l.ﬂl.i

COLOR C-n‘ur:rnt! w:lth -nhnnlt:a.lu

Work  homae.

{ peenbonal—Iull-

ct aum'lucl Hational, HBox
Calll.

Wish-
Bruoco= Apin

Cement lrt.m oar-
d glaze, crete
Sample 106, Hollywood

Florida, Bwl-h Mny. Chicago .

POPCORN Muchines, Carameleorn FROFITABLE Home mail order business.
Eﬂiul.nnicnt. aulgnu:[inx ketiles. HNorthside | Friendly service. Kirkwood. Tupelo. Miss,

- Indinnola, Iown.
BOOKKEEFERS Make money

DOLLARS. Quartsrs. daily. Tnstructions w lden bookkeepi % X
e, HJHﬁuﬂlﬁmﬂ 3001 Glasgow, Ports- Efmw,[ Hic-h_[gnt ki n?ph T
mottl, Vire
s MILLION Articles, Buy ﬂ'h.ﬁ].ﬂule. Val-

RTUNITIES In l-ndmn. Liguid

marble. “Snow-white.' “linted" “mot- N ey 0c;. Jout Bwreien:. -4,
tled.”" Useful. practical. economica -
orful composition flooring, Lifelime wear, HGHEW.&K'IHG Bu-utl.m—ﬁ-e'nd $1.00
Low ceat. Flexible molds. Make your own, Afteen differen tunity Book Com-
Profitable. I.iter-lun free. Compo-Tex, pany, Flushing Hw aric.

CAEBH For butterflies, Insects, Bee Bln-
cinir display advertisement page 16A.
BIG Profite! Bulld your ewn business

tamping key check socinl t pll
Elm;!“inngz and add rtil’ug}'ilrn i l.nlnn:

free. Kemp, 463-F East 1T8th S5t. New
York City.

Daollars dally reclniming lube.
Bodsset, Box 483, New Orlenns, ]'_.l..

paints, Marbling, OFPORTUNITIES Calore!
Cement Craft, B527 Wonderland, Holly- rines, %y lb. mail 28¢, H-uhm':n. Hrﬂ;ﬁ
wood, Calif Michigan, Chicago,

tails free

GO0D Moneymaking opportunities, de-

Bunny's, Hiverside, Crotons-ons

Hudson, N V.

erate
Free lnstria

t}'lﬁ'H A cnsh husiness? No sellin
“Silver HKing' %'I- u

vendors, £3. H
ctions, Automatic, 2420.4 Pul-

lerton. Chicaga.

nintes 10e.
alis, M

MAHE 0Color-glazed concrete pulr.eu'
Statuary. RTAVEstOnes,
basement Waterproofing.

tles. walls.
Hooklet, tnlﬂd'-
National Fotteries, Minneap-

innesata,

Ins, Btart

et g, e
':r" gmm 101}, Los Angeles, Calif,

34A

Particulars
New York

ELITE ©
tains 13T mtm plans and scores af

ollection of business 'Illli'l-l con=
formu-
own business; home, office.
free, Elite Co., 214 Grand St

BE A prafessional scrapbooker. Big fees.
Unlimited opportunities. Can be done st
home., Mo competition, No copital needed.
Write to Bcrnnb-u-uur Oulld. 50 Park
Place. New York,

WILL You mive us In"" I.'h.':t 8800 vaou
make? Afternosns [ree hgeme,
41,000 month reported {-u:u"utlnml--l'uﬂ-

mel, surprise, KNational. Box
l:Hu Zan Bernarding, Callf,

FABTEST Growing mall order business
of today. Enormous demand. Detalls [ree.
Charles Schroeder, 58 Weil "Washington.
Chicaga, Illinols.

WHOLESALE Scurces. 500.000 articles,
Fres directory. Maywoode. 11‘.*1' Broadway,
New York,

POPULAR MECHANICS




FORMULAS, PLANE, ETC.

than 20c¢ gall I:-F;P ﬂ;‘tﬂ;e :ﬂrelall:n
G, =
ing, au;msr soft drink. Formula 25c. The
Morval Co., P.O. Box 801-PM, Bridgeport,
Conmn.
BIRGLE, Double, triple Ingredlent for-
mules, Exceptional offer free. Baran, Bay
City, Mich.

MAKE. Drink.

AUTHENTIO Furn:lutnrr. Instructions
and supply sources Iy making
Complete

10,000 n-mﬁ’-ltnb]c urndm'h.
—i24 £1.50 postald or CO.D,
r?urdm #I.Hﬂl}. Catales 3¢, Adams Brown
Company, Chestnut Hill. Massachusetts,

MAKE Past solling products. “Chemlst
Anproved Formul Catalog free. Kem-
e, 13-P, Park Ridee, Tlinols,

REAL Mnnuli.ct.uﬂl:l.i‘ formulas. Lists
free. Cummings, Chemist, Gordon Ave.,
Syracuse, M. Y.

FREE Formula catelog. Anylhing an-
rLlﬂ:d $10.00. Western Chemical, Salem,

mﬁ!ﬁEFIarmuﬁLmumtnfﬂﬁﬁ?i
new ones, Analyses. Thirty-five ¥

Fience Central Lahotatories,  David
tney Bldg., Detrolt, M:ehlmm

51500 MANUFACTUR Course $1.000
Parifcilars [ree. Edgar ]..n.:h,:r President,
Liberty, Nebraska.

ICELESS Icel
i-‘r! Instroctions
¥.

Calder! Cleaner! Cheap-
28¢, Dufly, Covinglon,

SELL B0 Personal Chrisimns eards—
$1.00. Amazing bargain! 50 folders with
customer's name imprinted. Sells fast
Pays quick profits. Free gamples. Alsa 60
for $1 Christmas cs.rds with name and 8
h:l =yulie baX assor fils, Generil Card,

E Protia St T DeEL P-81, Chicaga.
DISTRIBUTORE — Whalesale insecti-
cldes. Profitabie repeat sales. Household
Products Co., 327 West 120th Bi., Los An-
peles, Callf.
$1 BTARTS You In business .u_'ﬂlng men’s

ties, rendy tied Slyde-Om-Ties an
novelties.  Write tndny for deacrlnll.w.-
whaolesale catalog. Free sn.ngrc materials,
% 'I 's Neckwenr, 20 Weat 32nd Bi., Dept.
Christmas card hit!

oW York.
LI Beason's
Am:ﬂu.s finest Tl-card assortment, §1.
Your proft 100%-. Big selecilon assorti-
ments, soral Christmas eards low 84
BD for 81. Free samples. Wetmore & $UE
demn, T4F Monros, Dept. T, Rochester, W
BELL OChristmas carda. 50 ecards wilh
name §1.00 with metallic underlays, em-
ing and cut-outs. 14 other assort-
ments. Outstanding 21 eard box. Large
pmﬂu No experience noeded. Free sam-
Bouthern E!-reeuun Cuards, Dept. 613,

WRITE hn' 1':,1. st IRbric SRmples AMBEINE
stainprool iableclofh, Clean with damy
cloth., Require no lroning. Beautifol pat-
terns. Look like linen—cost much 3
Comimisaions big. Also complete dress line,
Mclvllln Company, Dept. 2016, Cinelnnatl,

BFJT‘E Formulas 't:.d D]:un_aé

B our OWn produs Des

];l- E:I"GI'.. Elite Co., 214 Or
ark.

maks and
tive book=
Bt. New

Analyais,
Enmincering

PORMULAR — Latest, best,
Literature  fres,  Belfort,
Eullding, Chicago.

BINGLE-INGREDIENT Formulas. Mo
manufacturing! Information free, A, Kin-
ford, Wayne, Penna.

CHEMISTRY

WINN'S New idea chemical kits and ap-
Frmtmi quitfits for students, big value.
ee literature and r.nulug of ehemicals

laborato
ndhj ltlunum

JE-8§ Winn, 134 W. 2ird BL Ne'll
HNEW—L chomist AgazL Pa -
tlenlars lrremln:u.:‘ ﬂ.sri‘;} 'Em néhl.gr

l-'l.lsiudeﬂ. l-'.'.l-EIIth’E Mﬂl‘.ﬂ

COHEMICALS In 5¢ H
se Dok 55, Blisshetn, By uek. Catalox
FREE Catalogue.

Chemiatry, mineral-
biology, microscopes, tolesoopes,
¥ Laboratories. Evanston. Ilnaofs.

HANDBROOK For Chemical Experiment-
ers, hundreds of experiments, lostrated,
foe. Experiment booklet 15c. Fres eatalog.
Reading Belentlfie Company, HRending,
Penna

FREE Chemistry catnlog, BSupnlies at
Sel I‘quln complete laboratery, Eemkit
?#Lm 2 Carp., 307F Bridge 8t.. Brook-

OEy.
Traon

EPECTROSCOPE For gulek ehemieal
anal $1.50. KEuptting Bnnl.. Campbell,
Californin.,

CHEMICALS In 6 guantities. Catalog
$r.. Fletschet's Laboratories, M:dj‘wd:,
= unntitics, Fres

pany, Pitts-

UEELEEALE In small

catalogue. The Jeffers
:?Ela.nm

AGENTE WANTED

MAKE Exira money enslly., Soll 50 as-
Jiﬂrttd personal Christmas cards for anly
£1.00. 14 box assoritments 30c up., Odd
cards 215e each. Bend for [res samples ex-
clusive §1 line personal eards and imprint-
ed statione Request £1 assortment on
prrml. ew England Art Publishers,

orth Abinglon, D=361, Mass,

BUY £1.00 Grade suspender at less than
wholes u. BE‘M.EHI!'IJII mlted In display

Lo —F ostpaid. Money back guar-
i W hMfg.
EB n ?ﬁm nrmfnm [

Co,. Box 676,
REFLE[.'TUR House numbers, every
home n prospect, Write today for deta.iln.
Poatorin Flore and Signal Co., Fostoria,
.

FREE Bample affer, Chris ﬂ
ings, motiocs, Bibles, Blg profit,
Finnell, North Manchester, Ind.

SENSATIONAL New hand eleanser, un-
Led uses, e no water. Every mu-eh..n—

ic and AOto OWher & prospect.  Generous
qlﬂal!‘ﬁl:-mplc 25c. H. E. Moose, Curtlsvilie,

AUGUST,

1941

EELL Chrietmas card sensalion! New
“prize'* 21-card assortment leads In value,
& al, Sells $i—vou moke S0, 14 fnste

selling assortments. I'r.-nqma!l Ghrislmu
cnrds with name B0 for £1, up, Hamples
of approval. Chilton E-rue!.lm 147 Esnex,
Dept., E-2, Boston. Mass,

SELL Dresses low ms $1.24. Hundreds
sensational bargains, Actual samples free,
EBend dress size, age. Harford, Dept. A-243,
Cinelnnatl, Ohia.

EELL- New ded Christmas cards—31 for
$1. Can be *‘personalized” to relatives
with free metallic gold seals. Mpke 1007

grnnl Nl.me J.uLI: nted Christmos cards,
0 for 81. Snmples on approval. Friend-
ship, 129 Adams, Elmlra, New York.

EELL- .Mt.ra.cuve ehrome ash recelvers,
Bend 2S¢ for sn.mF Kusterer Stamplng

Works, Ada, Mi

CHRIETMAS l:‘lrds, Sell 80 mssortcd
folders, name Imprinted $1.00—Cost ¥ou
S0¢. Samples {ree. Dunbar, New Bruns-
Frick M. J.

SELLS Om sight. BSireamlilned, electria
slgns.  Variety rnsh:d wnrdm Samples

“men,'t “ladies we paunds

tage. Kelly, 5553 Wn.s Ln on, Chicago,

HIGHEST Quality bludes, lowest whole-
snln prices, Bulger, 11#A Rindge, Cam-
bridge. Muss.

WE Pay you $5 [or sclling ten $1 boxes,
&0 distinctive assorted name lmprinted
Bree sampite.  Chetrtal Gard" Go, " 53

s u| I
White Plalns, M, ¥. :

YOU'LL Like resllvering emirrors, table=
ware. making chivped glnss namreolates,
slgns.  Write Sprinkie. Plater, 128, Ma-
rlon. Indiang.

EXTRA Money quick!
personal Christmas enrds, S50—with name
—&l. Finest 21-card assortment, §1. Yoo
make b, Complete line, Bamples on ap-

oval, Waltham Art Publishers, 160

nshington, Dept. 415, Boston, Mass.

CHRISTMAS Cnards. .amn'rlcu. ]
slanding assortments.  Semson  starting.
Write for sam h'a. Robinson Cards, Dept.
101, Olimton, hfsss.

I'REB ‘ﬁ"ﬂ-tal.' and oiUr concenirales mokps
T2 products. We supply labels, botiles,
Enormous profits. Qualeo E-20030 Rus-
sell, Detrod

BELL Nylon hosiery and give fne silk
hose for hell price in combinatlon order.
Ouarantesd against boles, snogs, and runs
or replaced free. Hose for FoUf own pers
Bafi, and .}’;':_-“uﬁ"loé““w?r‘ffé“u Deak

0y, nik,
BH-3T, Greenfield, Ohio 7

CHRISTMAS Cards. Earn $2 an hour.
Take aorders galore [rom friends. 50 ex-
quisite folders with name $1. Freeé sam=
gla 25 designs, America's fastest selling
1 Christmas Tolder Box. Cosks Hic. Sells
5l r&uﬂt anmiml.ra today. Sunshine A
Dept, E, 115 FPulton Bt., New York City.

DOUBLE-EVED Belfthreading nesdles,

Bell super=value

alt=

blind people thread them, in'rp. u..'nLa In»r
:I'nllin:l cyesight.  Package
Ntwl-é{;l_ o ET, Wundwunh 'h’nnien.

: "-'-"AJ;_I' Pleasant 3““&%1” ﬂ:l]TJM‘
nress FOUr owm profits &

over 200 widel l-d.‘l'l‘:r‘tl.ﬁﬂ! Rawleigh humnf
farm necessi P:g better than most
occupations. I-lu in business 5 to
M yemrs of more! Products-equipment on
eredit. Mo experience needed to start—we
teach you how. Write today for full par-
teulars, Hawleigh's, Dept. H-145-FPPM,
‘E__‘:__un-nrl‘.. TiL

QUICK Cash earnings coasy, HShow
friends and others big value Christmos
cards with name, S0 for 81, Abso famous

“Heautieraft” 21-card $1 Christmas ns-
E;Ifﬁeﬂ'lm Pays E-Enﬁlgmnt.gli n.;uu:nrlmtnta

E gs. Bumple on ap-
proval Hertel, 305 Adams, Dept. 819,

OHRIBTMAS QCirds—PFast sellers. Ben-
sntional 21-eard $1 pssortment pays Be
prafll. Bhﬂstmas cards with sender’a
hame, 50 for §1. Outstanding complete
line money-making mssoriments. Experi-
eNCE UNNecessary. Bamples an approval
Schwer, Dept. B-4, Wostfiold, Mass.

MAKE Money| Show exclusive Christ-
mas cards with customer's name, 50 for
:II.. lEnt deaigna.  Alse 2l-eard “Won-

assortment $1. You make 50c.
EIITJ!HEE on approval, Janes Art Studio,
734 Anson Ploce, Rochester, New York

CALL On fricnds with sensational low-
est priced personal Christmas cards, sta-
tionery. Names Imprinted Alm big-valie
Berifhos LEsceaRAry.  Hanicies S ApproT:

, np| -
al. Wallace Hm'rn. 115 Fiith Ave., Eﬁ?ﬁ
B-34, New York

EXTRA Cash! Sell Chrisimos ¢n..-d:p—

£1 with :I:Ill'llvl:lI

§l—you makes lnﬂ'} te line, Sam-
Eg on approval, culunlnl Btudios, 185
Dwight 5L, Dept. E-11 Bpringfield, Mass,

AMAZING Values, sundries, notlans
novelties, gifts, military and patrictic
1tems, teard brings free eotnlogue.
World's Inwnut priced whubaaalga for 25

ﬂ?& Yurt Bales Co,, 901 WAy,

INVESTIGATE! I5c¢ World's  wonder
Enife! Demonstration nmnees, Conaway,
204-W Park, Champalgn, Dilinels

NEW Product cleans  garoents,
woalens, at home, Egqunls professional dry
ctmmnﬁ Eagy, quick cheap. Bam e,
Home Helps, 608 5. Dearborn LRI, Ohi-

DANDELIONMS—8T7: Profit. Hot sum-
mer months best time to dande-
long with a Dondi-Cane. touch
Inwn weeds with tip af canes and relensed
Dandl-Doom kills them. Sample n: IKlL'I:I.
$1.05 prepald. Dandi-Cane, Ine, Eu
9% South Penna. St.. Denver, Colora

EASY Bales, steady repeat  busimess
through maximum gualty at minimum

rices. Bhow direct to consumer amazing

ne men's shirls, underwenr, women's lin-
gerie, hosiery, Tisk plan. Substantial
rofts, Attractive sales outff  Progress
extilecraft. 1150 Broadway, New Yor

AMAZING OCloth removes tarnlsh from
metals without the use of Ilqujd paste or

retalls 351.‘.. Sample [ree, Baker
% ‘Trenton. M. J. '

LIFE-TIME llrpent business.  $1.00 prof-
it on FL.320 zale. Million: walting, Pres
offer, Thermaolt, Peoria, INl.

WINMW ﬂ:ls'n ll:'tkn. New “Rioman’
stvle :l.rJ:l. Absn-
!u:ll:lr bcmllllul

alogie. Atlas, rodl Sralet

BELL Gas sintlons, oar oWnoeos, .ﬁ.mnz—
ing nuto cleaner and glaze. One mlnut.n.-
d.emnnatrnt,&nh convinces,

vposits dazaling glaze finish, | 17575
flt'ﬂﬂL Sllminitc Corp., Dept. T7. Hew
aven, Conn. ;

HBIG Maney & nni lniun.la of aulomo-
biles. Easiest iﬁ ay. Fros samples,
If you sell printing n.'nd adveriising spe-
elalties we have an excellent sideline fea-
turlng Decaléomanio name plotes in small

uantities. “Rales,”™ T27 Atlantlc Ave,,
Boston, Mass. 0000

BIG Money tnking orders; shirts, ties,
hoslery, underwear, pants, jackets, sweat-
ers, uniforms, ete. Bales equipment free,

rience unnecessary. Nimrod, 4022-AN
Linealn, Chicwgo,

GAS Slations wank this new patented

neceasity. EKnipp, Lotg Beach, Colifornia,

BENBATIONAL New tool for making

Eﬁtul;!qu Girard Company, Washinglonville,
ACQENTS Make b nruﬂh on _food
products, hn.rnu:ln dan wholesale

ush name for t.'r.l...]. H
o Ro-Co. 2010 Dodter: Bt "ot 1an:
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FREEI"
I]ﬂ profil!
Mlexd :H.'Im City.
B N R Al T

ATICTS = N
low prices, Samples free, Besteo, 5007
Irving Park, Chicadd.

AGENTS: Bmash go prices! Santos
coffee 120 1b, 4-02, vanilla 8'%c. Razor
blades 10 for 8'%c. 100 sticks chewing gum
13z, 160 other giailng, Premiums.  Ex-
perience  unnecessary,  Carnatlon Com-
pany, B0, 8t Logis, Mo,

ENGRAVED Nomp pIAbes, numbers
sis, ete., easily soid, profits iacke. Brett
Broa.. wmmru:}. Mass.

Mexican ecurios, novelties,
Marquezp, Apartade 1176,

REVOLUTIONARY Loud speaking inter-
commuynication system, Talk privately
back and forth. to one or any number
stations, even 2,000 feel away. Any staktlon
orlginates One olectrical connection.
Mo serviclng. Epsily installed Guanran-
teed. Technlcal expeorience unnecessary.
Two-minuts speclacular demonstratlen.
Thousands prospects, factories, offices,
stores, aily dealers, lumber vards, res=
taurants, etc. We carry the aseounts.
Free trinl to customers—aslls itsclf, Now
low price, Men earning high as §150 week,
Protected territory mvailable. Free dem-
onstrator offer. Inter-Communication Sys-
tem of America, Dept. ¥4, 2249 South
Calumet, Ghl“[ﬂ

ENJOY Perfect health, become profes-

slonal uwilibrist.  Free health book,
Write! off, 11HMG North Gdnd Strect,
Milwaukes, Wis.

3 Tran s

AUDITING Lessons b:r O.F.A. Elmﬁt.
Inexpensive, Information fres, Publia
Accoumting School, Box 1534, AMemplis
Tennesses,

COMPLETE Course in foundcy work and
pattern making: Ten sections: Five blue
mts of cupolns, 85,78, JOH Technlcal

ice, Boax 104, Porest Grave, X

U. & government Jols now open. New
study course. No cost until on snwmmmt
Ea‘ 1. Free information. Civil :;n.ru.

ry Bervies, 17T02-A M. Laﬂnuu Ch

address,
{:h.nm r.'.'l‘.h::h;-l!'-nhﬂ. name plutes. Ho
303 Dwgraw Bt.. Brooklyn. W, ¥,
< G008 ez Hitaw, gt
[
G?:I? bathroom fxtures by late :|i1-ul-'li1>|l,t
Free particulars and wrools.
Co.. Ave. N. Decatur, TIL
AGEN‘I‘-B—Tn cur lierature, Oood
profits. Iness. Maywood,
1105-1107 Brmﬂin!‘. Hew York.

HELF WANTED

LOCAL Agents wanted to wear nnd d:m'
onstrate sults to friends. No can
Partial payment plan, Up ta llﬂ i|1 a ﬂl?
Experience unnecessary. Valuable d:u'tm:-

strating nt, netual uuf}u
Hmlnuld. 1; Harrison, W=BIT,
5__-52_._.

tion lotters 8
iub hunuu :ﬂusﬁpﬁ? Frae eircular,
mtm

ml:-

EOleasionaL Tt POUT $18 Suies Sal Ty ooy
T nales
EE'TD weekly, Fartell cleared over §1,000.00
manthly, Write F. E, Armstrong. Presi-
dent. Deot. PM. Mobile. Ala.
XPERIENCED Halesmen for direct
8 g of patented made to measure form
fitted shirts, Oannot be purchased in
alores, Excellent side line I'qr tailoring
Prices §1.50 to $8.00. Very at-
Ws]l'lu.:trx Bona-Fit

leﬂum
cards! BHig m‘nﬂtﬂl
Elfco. B-418 Harth

slesmen,
tractive pr
Bhlrt Co.,
SELL BI nal
cialties, gree
aloR trul
R,

Gl-t-

BLADH—B[I: LA, Biﬂl uality., Facs
%‘lm Enaid. gh.clm Buf-
falo, N, ¥.
EXCELLENT Opportunity selling
complate line of brushes, E&m i

slona, Write for sales plan. ‘i‘i':l.re th'lu
?q“m“?r'k, Brush Company, th Awe.,

EDUCATIONAL AND INSTRUCTION

chard Company, 4340 Maple,
L.O0. Bet-

"ms Cards"—8sll 50 far
ter cards. Write at once. esterfield,
1400 Locuzk, Bt Louiz, Mo, L

GET The Job want! Our instroe-
tlons and model brief show you how;
E@stylld Hebruska Finance Co,, Lincsln,

HOW To write and sell short articles,
Free circular. Richard Bervice, 4340 Ma-
ple Avenus, Dalias, Texas.

HIGH-GRADE SALESMEN

.hﬁﬁrﬂlﬁmm arE, :ﬂk:'lnmnh
fice. _Tndividual "mur"'tm'ﬁ-unum

Pull cuh:l
n-u mu‘m nmm leasona BOGK
Welding Bax M-§11,
‘I‘nn' Dh:u

"HOW Tao Break and Trl.tn Homses''—A
book every farmer and horseman should
have, It is free; no obligation. Bimply ad-
dress Hew E-l:llmrl ﬂum emanship, [

BELL Business cards, statione boalk
matches, gummed tape, restaurant neces-
5iuu silesbooks, adv. specialties, pene:l.l.s.
pd-cl:ur: cards, Lags hl"ll:l:n.‘u Exp. iifi-

neg . 407 comm., donls, Sales =purl:-

iq]ln free, David Lainel P'rml.

Hamilton, Dept. 78, Chicngo.
ADVERTISING Book matches, Amers=

fea's largest mantifactisrer of unlon label
book matches. Fast selling line. Large
ps producing  kit, Somple matehes,
Comaplete cut catalog, 13 eolor combina-
tions mokes selling easy. Commizsion in
advance. Buperior Match Company, TS30
Greenwood, Dept. M-8, Chica
BIG Commisslons—saalling to stores cel-
luloid_pricing tickets, metal shelf mould-
ing, To restaurants, ment covers, SIENS.
P, Pricing Press, 134 'White Bj__ﬂgﬁ_!%
CALENDARS—Beautiful eomplets [ine,
all sizes including jumbos. Samples free,
Start now be first in the field. Flem-
ing Calendor Company, Cottage
Grove, Chicngo, ul
SELL Big new ook mateh lin 1.50
business eards, snlesbooks. gummed tape,

o
stotlanery, ztr_ Big casll comimiE-
slons, Exper. unnec, Free outfit. Write
todny, BRe Hn'l.l:h 213& Van Buremn,
Dept, 48. Chicaga.

ADVERTISING Book matches offer lib=
eral earnings—{ull, spare time, Experi=
EOcE unnecessary, FPactory
prices for fine ouality. guick dﬂln'r.'rlu.
help get ordera: [aster repents, st~
nm firms prospects. Pree ontfit, 1mlru=-

American Muatch & Printing Co.,
IJep: B8, 4822 Sauth Trumbull Ave., Chi-

I::OI-GE.‘-B-EIIUHERH! Salesmen! Army
camp workers! Hustlers| Perfumed Ha-
walian Lel. New sensational seller! Par-
Heulars fres.  Mission, 1338 W. FPloo, Loa
Angeles, Calil.

MAM With car to cover reinil staore route.
Openings almost every locality. Handle
urdera for nationally known manufacturer-
ohbe: Average 507 commission. Steady

na.sr m:n-clrtunl.t? Sales experience un-
Waorld's Products Co., Dept
ID—'F Eponcl::r Ind,

BELL To every business absolute neces-
Fltieg—over 2,000 items, Lowest prices,
Euh cnm.peuunn_ Cnmmlm.ium advanced,
Experience Samples {ree,
Nmtaiut-cm. H-GIS Jackson, Chicago.

36A

E pay-=Lanrn welding.
Free booklet No, 1 (ells all, State age.
{E{Eﬂg}ﬂuﬂll Trodes Institute, T4l-45 E.
Juch, (USRI,

LEARN Watchmaking. Matberial instruo-
tions for start and wholesale supply cata-
log. mll 51.00. Refund mol =a
Stewart's, 711 Olive, 5t. Louis, Mo

BLIDE Riule users. Qulb i rningl Dheci=
mal nt qu!l:kl.r mmtel.r located by
almple new meth Instruction booklet
Boe. Francis Grmn’. 1611 8. Sawyer,
Chicago.

:B AINS? ‘sm up  Wwith
llﬂ ﬂh! erb‘.'EE P. Info Ummna“ﬂ:

i, &, munb jobs. Commence §106-
2175 Iﬂﬂt‘LH‘l Men-women., Prepare boWw
at home for ne:x: examinations. Full par-
tisulars—Iis tions, free. Wrilse to-
dw ]-"rnnkllu i‘.lm:tuta Dwpt. A3, Hoches-

BTEEL Dﬂ.!'tum!n. detnilers, great di-
mond. fime salaries. Rapid, m-u:l.l.cl.l m—
-!I-t'uttlnh 20 yeurs oxperience

abla.  Anderson, Professional Enﬂnaer,
1rl'.|' West 42, Ruum 1114, Mew York m:_-.r,

PART Time bookkeeping pavs blg
le=son correspa

E!p]un.dld m-pm'r:u-
=5 low, Cits
utu. E’.Ln.lh Ave.,

HCIIII Bindy I-ur degren.  Psychology.
Metaphyales, Philoaophy, Hible, Fres in-
formation.  College of Universal Truth,
20=-B East Jacksan, Chi

CLINICAL Labora
¥our own_ home,

LEARN Big m lrldlu in .. l'“ weeks,

Decorating. pa ini Ikl.‘l'--
bling, =ign und utmnlglltfﬁn e
Tor, Chicago Elunuul

West Lake Sireet, Chl
BECRET Infmt.tntl.m:l t:pmum- un=
necessary. Detective particolars  fres,

Oearge Wagner, M-2640 Bmdm N Y.

PLAYS, STORIES, MANUSCRIFTS

HEW Wlite‘rs nepded. L shows
Four l.hlll ‘H"q show w‘hnt- to wr].h hulp
Fou sell, r: beunn sent free wi

Hi
cicard o ovige:

B'IORI‘.E Novels, poems wanted for
publication., Mlmr engor markets. Author
will help vou &ell Manusoripts mat Hd.,

rovise } Ghnltunh:r Charr. 3836A
E‘hﬂhnl.l.t.. Philadelphia. Penna,

CARTOONING, COMMERCIAL ART,

port an Rus!
tlon, ﬂm!’m er.l.-e
Bt. Louls, Mo,

* BEHOWCARD WRITING, SIGN PAINTING

ILLUSTRATED Method ke
mﬁgii::mbﬁm."ﬂ':l; llmnﬂi I!-ud Muost
Gnm ml'thod £l. or un.d e
ubunn for eye-opening particulara, Lean
tﬁ?mum:n'lnl Artist). Box 383, Los Angeloes.

E'MTDONIETB Moke big mooey,
out, free book. inside 1 nrmﬂnn
money-making tips on cartoo
&mm h.nw to draw comic strips

Te car-
Learn how to lify for bt
B oy Yo b

Just
nnd
A

R Cartoon tlh BAFTL  mnEY
evenings, copyving cartoons for advertisers.
Ad-Bervies. Argyle, Wisconsin,

FEN And ink drawings., Let us draw
vour advertlzing and ea !Jlull.ra.-
tions, from photos. coples or ncts,
work and falt prloes, H.trﬂd:l.c Eludiﬁ,
1014P Oakdals Avenus, Chicaga, IL

ADVERTISING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

ndence course, Write Hrb— BALES Letters, Direct-mail advertisin
side Educational Imstituts, 5543 South Ho- and promotion. Hlilmﬂ-'. Third Nationa
man. Chiengo. Building, Duc.rtun Ohia,
LEARN Dancing easily! Dingrumm MA Or #agent reachine
ballroom homs u:um Mail SHHL Lu&- 1. 000, (00 flm.iliu l.hrmluhuut Tnited
Behool, 533 Geary 8

wig's Dancing
Han FPEMLBE{I Culifornin

HECOME A drul’lm physiclan. Practice
under Chirotheaian eharter. Write Dr.
Sanford Manks, De Land, Flaride.

JOURMALISM Instruothon: El.:l:uen-
lesson course $2. Reporter's and photog
'r.l.'nh:r‘d. {dentifleatlion eacds nt:luﬂeﬁ.

Box 56, Hammel Station, New York.

NEW Owvportunities in air conditloning.
electris  refrigeration and soto  body-
fendor including metnl work. welding,
painting, Many trained men earn up_to
515-850 wo Beart nrmrl.mt now, Get
[ree fli!l‘.l. Utilitie Enginesringe Tnatifute,
1314 Belden, Dept. 118, l’.‘-ht‘lﬂ

Biates $14.00 Ln.cn Mowspaper. magnzine,

mailing-list, - . Iree. Chicngo Ad-
Enlfmriﬁu' mr;nr. !D—Fllru'w-na: 1:.ll.rl'.'.‘k.urclrn.
K0

LEARN Advertising at home, Easy prac-
i plan. Mo text books. Common schoal
education nul‘ﬁd-:!xr. Interesting booklet

and requirements fres vis Behoal
of Advertising. 1314 Michigun Avenue,
Dept, 330, Chicago.

FREE—New Advertisers Rate Guide, 44
pages, Includes everything. Lowest rlh:l,
E. H. Brown Advertining Agency,
chandise Mart. Ohlcago.

MITH Course. Lock picking, key
Locks

LOCHS
fitting, etc. $§1.00 prepald. ml
Cmnn II: Texns. ¥ =,

ADVERTISING Placed all m-uul
NeWERAD .5 Lowaest llt:l!l..
Free service, Gi-page cuta.lnqwm Haker
Advertisi . Madison,

cy¥, A-108
Chicago. Fals

L P‘rnﬂtnl blue prtnt- rr-l-dln:
gun'lnu. !u: H'I' I-mdn Wichita, Enul

hlished 39 years.
TISE

;4 Words, 149 newspapers
86,60, Lists free. Advertising reail,
4515-C Cottage Orove, Chicaga.

POPULAR MECHANICS



BUSINESS SERVICE

WE WIill represent you in New York OLEy.
Advertising, buying, ul.tl.nﬁ business, le-
gal, unusunl, Strictly confldential. Com-
merclal Bervice Agency, M6 Filth Ave.,
Now York,

USE Qur office as your oflice for recelv-
ing. md'urwnrdl.nwrttrr: Hawkins Mail
Betrvice, S08-OF Fourteenth, Washington,

. G

TYPEWRITERS, DUFLICATORS,
OFFICE DEVICES

ROTARY Duplieators 5095, Btencils
$1.00 dozen. Professional Products, 810,
Cineinnati,

INCHEASE Business now. “Exeello-
granh’ HRotary Stenell Printer reprints
thousands cverything vou tymewrite, hnnd-
wrile, draw or trace, Colors. £10.95
%34 Torms. Illustrated literaturs free tn
businest or profess| men, Pittsburgh
Trnnrrlt!r Supoly, Department B-2. PlLis-

burgh, Penna,

TYPEW Adder. mimi
multigranh, nddressogranh Send for ma
listz of machines that will help vou at
half price. Prultt. 28 Prultt Blde.. Ohi-
=1

REUBBERE STAMFS AND OFFICE
SUFFLIES

3 LINES 25c; Indexed 30c: pads 10e
Advance, Pewaukee, Wis.

BUPERIOR. Cushioned, indexed. Two

lines 23¢c: three 35c. Blgnatures §1.80,
Blociim, Eld l!ri.dlrj.'. Peorin, Illnais.

KROB Handle, cushioned. 2 lines Ihe
3—3%c. Stamp Works. Centerport. N, ¥,

1 LINES 2fic. 7 Lines 30¢. Stamp Works,
Auburn, Nebr.

FRINTING OUTFITS AND SUPFLIES

LiHﬂTYHHE—Wh fuss with loose
ypus?  Tell needs Sulemit to
rn-'atrr. 306 Twelfth Etm:t Oakland. Cal.

ARGAINS, Presses, List 3¢, Ex-

htl:l‘e D-15, 180 E.'unl_ Mtrlﬂ.en Cnnn
HAND And ]powar nrmaa {:umn-s
cheap. Complete bargain
stamp. Bradshaw, 3314-F ﬂ-u.rnn
PRESSES, Tvpe lles.  Listk IHE.
l:‘-l.t.ntm ten cmu. Mvud Press Co.. York,

I'R[NT Your own cards. stationery, alr-
eireulnrs, advertising, Save money, Sim-
nple rules furnished. Print for others, nles
profit.  Junior cutflt $8.25. senlor outfits
516.55. Detalls [ree. Ealzey, Ine, T-11,
Hulgm Conn,

PRINT At home, ll:l: will bring » com-
plete catalow of press ‘u supnlies,
B, Peiffer & E-'qn:um Mumhtn Bt..
Mewark. M. J.

BARGAINS — Presses, type. supniles.
EIERI:‘E: stamp. 1556 Harvard, Cambridge,

USED Presses supplies, Lists 3e.
Turnbaugh ﬂervln.- Lurn'lllr Penna.

PRINTING, MULTIGRAPHING, MIMED-
GRAPHING, GUMMED LABELS

DOLLAER Printing bargains: 300 letter-
h.eaﬂ.a-' or 300 noteheads; statements; bill-

hends; business eards:  envelopes B,.;.
Pomtpaid. Pelersan En.r.:rprrl:u unting=
don, Penna.

PHEE Brochure “What Mokes o Laotter
Full?' Cahles, Norton, Kansas.
and BEI"‘I'D I.vEtl:E:I'hEI:I.ﬂ.B ﬂ-"zxill §$1.25.

250 envelopes 675, §1,00 Pmt Homar
P'.rmtinq o, II:IH'g N. 10tk , Birming-
hom, Ala,

HARVEY Labels, Berca. Qhlo, Botier
|BH‘E‘1 values. Interesting samples free,

NVELOPES Printed, 500 highgrade Mo
tE Herald, E:!.n:lnu: Iowa,

INEIXP‘ENSIVE Bx9 Printing press. De«

talls froe. I E n.up.__[luwnay]_ui _La.

BETTER Printing. buslness- -profesalonal
stationery, labels, sitckers, Dobbs, Wil-
linmsburg, Knn:u

TICTOR J, Evans & Company, 113 J
Victor Building, Wn-'shlnatﬂn. D, G.—one
of world's largest firma of Reglatered Pat-
ent Attarneys. Established 1808—will send
you free—88 pages of facts for inventors.
Two plainly written books teil you how to
aoDly for satent—iugive 5ix basic methods of
selling vour invention. Fees ressonable;
terms nrranged. Delay may be costly;
write todav.

THOUSAND Business cards §1.00, Send
for samples. Eaton Press, 1381 Maln,
ardner, Konsas,

PRINT Anvthing reasonable. Particulars
free. Hamilton Press. 4321 P, Meade, Chi-
CREn

200 LETTERHEADS, 300 Envelopes, buth
E{:.nted $l. 35. 2,000 6xB cireu 1.

rnhallg Press. Loysville, Penna.

x2ly FOUR Line gummed stickers,
25-[: Fat border, &le, Morit: Printecy, El].g-
InAw. Mich.

QUALITY Printing—unsurpassed. Low
ﬁéc%ﬁhﬁllmnlu free. Fame Press. Lath-

FATENT ATTOENEXS

INVENTORS: Take flrat step toward
protecting  your invention—without obli-
E}E . Write for free “FRecord of Invens

" form for establishing date of inwan—
We also seod Iree—30 page
“Patent Cuide for the Inventor''—telling
Impaortance of £t action, confidentia
search service; how to =ell and market
inventions; details of convenlent pa.;mlmt
nlu.n SBend for free “'Pabent Guld and

of Inmvention™ I'{rrm today. Clar
ence A, O'Hrien, tered Patent Atl.c:'-
ney, 1HIB Adams Buollding, Washington,

YOUR Patent securcd—From  prelimi-
nary search to patent grant, your [nven-
tion has my prompt, individual attentlon
and study. Strict secrecy—moderate fees
—12 yenrs' experience—rogistercd patent
attorney. Bend today far legal focm “E!'rl.-
dence of Invention.' Merlin M. Evana,
JI8-E 9th 81 N. W. Washington, D, O,

INVENTORS—Write immediately for
two free books, "'Patent Protection™ and
“Selling an Invention.” Explain many in-
teresting nnlutn e inventars, "“Evidence
of Invention”™ form enclosed. Reasonable
[ees, Forty-ih ddTr“m experionce, Avold
risk of delay. Addresa: Victor J. Evans &
Ca,, Registered tent Attorneys, 411-J
\ﬂcmr _Bullding, Wla]!ingl.un 0 G

MEI'ZLEF. Henry J, E., Government-
Eegistered Fatent Agent, 11 Weat 42nd,
New York.

£15.00 ATTORMEY'S Fee i Sofe caded,
I‘ru ﬁrtlculur: alrmailed. Robert Beck,

rrister Building, Washington, D, ©,

LYHWOGD B, James, Registered Patent
Attorney, 1267 National Press Bullding,
Washington, D. ©. Estanblished 1813,
Prompt. efficlont services. reasonable rates.

302-3 WVictor Blda.,
Low cost, Book and

Wﬂ.ah.lm't,un
information fn:.-u
INVENTORS—Belore disclosing yoor in-
vention to anvone send for form “'Evidence
of Conception'': “‘Schedule of Government
and Attornevs” Feea™ and Instructions.
Bent free, Lancaster. Allwine & Rommel,
i1l Bowen Bullding. Washineton, D. ©,
SINVENTOR'S Guide™ free: full Infor-
matlon about patenting, gelling lnventions,
Prak W, Ledermann, 1584 Nassau Btrest,
New York
INVENTORS—S8end for free  boaoklet
“Patent-Sense."’ Informaotion based on 64
years experience. Lacey & Lacey, Dept.
S5A. 815 F St.. Washingten D. O,
PATENTS. Booklet Ires. Higheat refer-
Eh¢=- Best results, piness assured.
Watzon E. Coleman. Patent Lawyer, T24
Hinth 5t,, Washington. D, €.

100 Bl5xll LETTERHEADS And 100 en-
velopes $1.00 poatpaid; Hammermill §1.25,
Benneville Pﬂutmg 907 West Roosevelt,
Philadelphin

PICTURE La.he]s—Hund.rnd. designs 1o
refundable. Arrowprint, PMB41, Water-
bury, Connecticut.

100 ERVELOPES $2.80.
Printing—1708 M. Tih S5i., Philadelphin,
Penna.

G000 6x8 CIRCULARS, 57.50, Polders,
bookiets, cards, stationery—all printing.
Lowest prices, Samples. codprint, Har-
Fleonburg. Va.

HAMMERMILL Letterheads, envelopes,
all eolors, 12 sivles type. Pree particulars.
WDD-EEU.‘I!I!B JT-A Lewis, Dnlu Minn,
350 LETTERHEADS, Envelopes. stute
ments and cards, 35865 Wilson, P.O. Box
858, Anderson; Indinnn,
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FOR INVENTORE

WISH To nequire interest ln new inven-
tlons. For fNnancial assistance toe have
thom patented. Stamp spprecinted E
Woarshem, Box 1388, Washington, D. O

BELL Your product direct] Complete
i)rum-:lua.n service, Hend detabls, Hutzler,

323 Third Natlonal, Dayton, D].:in-

T WE Fird buyers for paientéd, unpatent
ed Inventlons 'l]:rll:hr.'.q. w'lu'j'_ En.gjmerjn.
Bervice, Box 37, Hillslde, Wichitn, Kansas,

" FREE F Folder on “Belling Unpotented
Inventions.”” Metzler, Dept. 66-F. 11 West
42nd, New York,

PATENT, Trademark, copyright. re-
SvE‘BI"Ch SET'\"].-EE'. Complete servies for ine-

ntors,  Rensonable fees.  Preliminary
ln.tnrmntlnn Ifree. Inventors' Service Bus
E]“H Chandler Buliding, Washington,

INVENTOR'SE Universal Educator: con-
trins 900 mechanical movements: 50 per-
pelual motions: instruction on procurineg
nnd sclling petents and selecting an attor-
ney, elc. Sugeests new idess, Price 81 post-
pald in U.8.A. Address Albert E. Dieterich,
all-B Colorado Bldg., Washingtan, D ©,

CONTACT 25 Buvers! Your invention
drown, 25 prints and 2% manufacturers, $5.
W. B. Drafting Co,, 81 Wall Strect, New
York.

HAVE You n sound. practical inventlon
for eale, patented o unpatented? If so,
write Chartered Institute of Amerlcan In-
ventors, Dent -4 Washii n, D). Q.

WE Locate buyers meritorious patented,
unpatented lnventions, If will sell, mlr
Immediately. Descriptive booklet,, refer.
ences, free, Invention Reparter, 5a- llz:ll!
Bouth Falrfleld. Chicaro.

GI.IIIHH LFlém?- 'J%?M l:',lad g im
) arson  Ave,
Rochester, N, ¥, *

CABH For practical idens and inventions.
Mr. Ball. AB-0441 Pleasant, Chicago.

INVENTORS: Proflt by your invention.
A bractical talk to inventors by an ex-
E:rlunuu manufacturer. Our &8 poge

Lt “Mind va. Matter” malled upon
recolpt of 28e. Hex Engineering Co.. Cin-
cinnati. Ohia, Dept. D,

INVENTIONS WANTED

INVENTIONS Wanted—All types—Ray-

u.lt basls.  Patent Promotion Specialists,
Brondway, New York.

IN?ENTIC}HS Wanted. mtnhl.ilhEd
husiness eoncerns with !'u.i:l ities and f1-
nanees for mnh::lg and selling your ldeas,

etnils with _flrat latter,

Semd EGHIB]EL-E
4. E ddrell
Ha.dunn 13.

INVENTORS! !-Im.'q

Business Development,

:mu u-u-:l i bent-
able ldens? Write 1‘5 ﬁm
SBtation “M," New "!‘mrk.

WANTED-—Muoritorious patented, unpat-
eated  InveRntlomns. Boaklet, relerences.
Iree.  Invention Reporter. 5BI1I36 Bouth
Falrfleld. Chichrs

SMALL Inventions wanted by manufae-
turers. I'Il help vou 2ell your invention.
Write for free circular. BStanley Hull,
1838-K Buclld Avenue, Clevelnnd. Ohle

CAEH For inventicns. patented or on-
patented. Mr. Ball, A-8441 Pleasant. Chi-
cama

BIMPLE, Praclical inventions wanted by
munufncturers, patented or unpatented,
For Information write Chartered Institute
of hmznmn In\ltnmrn Dept. 4-0, Wash-
Ington, D, C

MANY Inventors will be Interested in
our service, Informationm on subiect of ob-
laining & patent and marketing oo nven-
tion supplied without charge. Write us
perzonally. MeMorrow & Berman, Regls-
tered Patent Attorneys. 134-Y Barrister
Dui]dlnr_h_\ngs\I_l.ﬂ:Er.nm. D G

INVENTORE—Mechanics; make your
own metal molds and castings. Marvelous
new method., No exbih efjulpment needed

Exporienct Unnecessary. Complets o=
structions £2.00 Particulnrs free, Disco,
Box 535, Olendale, Calif.

" HOW And where to obtain cap
Heulars free, Star Scn'h:u.
Ohio. S

ﬂ-EL-I'.. T‘I’.I\'BI'IT.IDFI.E-.
Brown,

o, unpatented.
35E North I‘vl'ml'.h ¢nlumh1|.s Qhio,

FATENTS FOR SALE

WALKING Attachment for roller skntes,
Useful, novel, cheap. Bales appeal, Best
offer accepled, Patent 3208888, Drawer
T48. Jonkins. I;;'g_.

NEW Im'!r foor scraper.
equipped. fly operated by hand.
only one on the market. Does perfect
work. Patent pending. If interested ad-
dress David Oarnesi, PO, Box 005, Mid-
dletown. Conn.

REMOVABLE Hinge bracket, AN
uses, Les O Loy, 1B W. Ohlo 81., Iu.d!nn-
apolis. Ind,

PATENT 2231620 Circulatin {mrn.
Maoke cutcight offer, Alfred Coldenberg,
638 West 160 Street, New York
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MANUFACTURING

DIES, Stampings, models, prodoct en-
gineering. Hagstrom Manufacturing Coms
pany. Kansss City. Missouri.

CONTHACT Manofncturer has fncilities
available [or manufacturing light mer-
chandise and metal stampin H. J. Dito
Manufacturing Co., Evansville, Ind.

INVENTIONE Mangfactured by mn ex-
perlenced combany. 1o any quantity at low
cost. Metnl specinlties. novelties, stamp-
imgem, dies, and med Pres a3 Los,
inr ‘boaklet “Mind vs, Matter'” sent upon
recelpt of 250, Rex Engineéring Co., Cine
cinmatl, Ohio, Dent. ©.

MANUFACTURING., Any material, any
muantity. inventions developed, Milburn,
Burlington, Kentucky,

MODELS AND MODEL SUFFLIES

NEW, Bigger, better entalog 40 engines,
castings, nm%nilea 25¢, Refunded. aw-
nrdeo, A-4 orth Ashland, Chieago.

BUOILD Minjatire moto
drawings; Instructions, 30e.
Minerva. Ohicago.

HHIP Models—8ailing. stonm. warships,
carved huI:E kits, 'b.lunprtnba. fittings. Fast
d.ull.l'rn'. E.E 25e.  Boucher,
Eat. 1045, 38 2 BL, Nl:# Yark City.

CARVED Hull ship model kits.
and yacht model fittings; model
sails, Ilustrated eatnlog 30c. A. J. Fish-
&r. 1002-M Etowah Ave . Roval Oak. Mich,

MINIATURE Steam locomobives, new
catalog  lsting afl buliders' needs 26e
Little Engines. Wilmington, Californin.

THOUSANDE Bhip fittings. hundreds
kits, catalog 10¢, Polk's, 420 Seventh Ave,,
Now York. M. Y.

MODELS-=Practical models put over
vour ldeas. We develop models from the
crude to perfect working devices, Your
lfea might have large commercial value
Bervices confidentd Bank references.
Registered graduste engineers ab your
serviee. Send 250 for our 08 page booklek

Rex Engl ng

rs, Complete
Wright, 8501

“Mind vi. Matter.™
Cincinnatl, Ohio. Dent. B

HOME CRAFTSMEN

GET Free lenthereraft instrucilon pam-
phlsts. prices of lenthers, tools, projec
Make elra motiey, thutl.rul mifts. Leat
or samples Se. Wil & Company, 1008
Creaby, Dept. BF, Clsla.l.u- Tllinnois

28 LAWN Ornament patierns 35¢, Other
pattorns: 157 -20" high: Duteh mirl. Dutch
bay,  pirate,  Ball tefrier cin  glr!
Mexican bar, dwarf. nen:uln flower ilrl,
In¢ ench: 3 far 25¢. 15 novelty patterns
J0e. Al 62 !ull site patierns $1.00 post-

Baox 383-08, Belington,
cst Virginin,

LEATHERCRAFTEMEN —Send 5S¢ for
lllnstrated catalog a.h-uwl.nn' many desi
that we em on r-nr.h-cr Jects, u
assemble. Lealher Eu
Detroit, Michigan,

LEATHERCRAFTEMEN: SHend 10¢ for
new nnndmx u.nd entalopue of tools and
!uhgh Bweel BANY, Irlr.‘.1

mrnft DI.ﬂ:alm:l A-40, 148 State
Bireet, Binghamton, W, ¥,
: Lawn ornamentis, silhou-
eites, plywood novelties. Decal trensiers
and other supplies. New catalog illustrates
500 articles. Wo-Met Shop, Ashburn. Ga.

182 THIMGS ¥You ean easlly make for
fun or orofit. 50e.  Pooular Mechanles
Press. Room Ol 0 E, Ontario, Chicago,

GREEK Temple, bird feeder, boau
%gr Plans 40 cents, Elby, Fllulmr.

"r"l"NH‘I':Iﬂ.T'! B1:Imil au:mll.ea. ma.nnln.er.v

wholesals catal ufncturing

Bocklet'' 81, I:Il:r "Rnh:ru.." Box 260,
Oloversville. New York.

THE HNew BShebel Saw Piler oproduces
snws that have no equal. Send for full in-
formation. A. P. Bhebel, T30 8, 2nd St
Milwauken, Wis,

WATCHES, JEWELRY, OLD GOLD, ETC,

BUOLOVA, Oruen, Hamilton, Elgin, Wal=
tham wrist and pocket watehes for ladies
nnd gents, Positivels lowest  wholesale
prices. 1041 atvies now avallable “Write
for free money making wholesale cata-
logue, Morman Reosen, Wholesale Jeweler,
Dept, PUM., BO1 Sansom Btrest. Philadol-
ohin. Prann

BEMIFRECIOUS Siones, how Lo cut
them. Book 81,00, Information stomp,
Home Lapidory Shop, Madera, California.

38A

FINE Diamonds at out-of-pawn prices—
an pledges ond
wer enable us iu affer

lg cash buying
Eenuine dinmon prices far less than
cosk, 15 earat dinmond Hn:.l aide

1adles
§48.60; %5 carat ladies blue 'I'h.tl'.a
ﬂlmﬂﬂdhﬁl platinum mounting
s blue white diamon rlni
B.50; 1 earat man's dil.l'nnnd ring $89 00,
undreds more beautiful diamond offer-
Ings, unbellevably low Fﬂc:n. Ehippcd free
for Inspection and appraisal to bank
OF EXPIEssE AEency, end for !ree 1.151..
Lioyd J. Butler, President, e £
Loan Associntion, Fawnbrok
Morth Olark Sirest, Chicags.
.'.BEGR'I'ED Brl:ﬂl hed stones gem
variety 336 Latham Bguare
B-'ul!dlng. n‘.hk!-nd E-'HfurnLn
ELGIN, Waltham waltches £3.50, Make
big money. Fres watch and jewelry cat-
alog, Plymouth Jewelry E.‘nmpl.ur. 163-F

Canal 5t., New Vork.

WATUHMARERS Materials, tools, Jew-
elr¥—bought, sold, Bnt wrices for old gold,
dinmonds, Free catalog, Ben Segal Com-

Ao

WATCHES—Hamilton,
Hylove as low as §3.75.
loweal prices. Postal brings free lostrat-
ed entalog. Quaker City Jewelry Com: ‘R'u.n.?,
Wholesale Jewelers, 801 Wu.lnul St.. Phila-
delphin, Penna, Dont, *

WANTED! Ewld lilvw. pintinum, dla-

ongds, mercu ete, Ship. Simaon's Jew=
!Ih' 353 Oid Jtrnn-dw. Clevelnnd. Ohia.

OPALS—Collectors’ parcels 86,00, Lopi-
darics' parcels §5.00, Catalogue frec. Mor-
man Seward, Melbourne., Australla,

OOLD £85 Ounce, ﬂllln old m0ld testh,
elve cash by

crowns, jewelry, watches—pee
retarn mail, Batisfaction sunrentesd.

Free
Information, Dr, Welsherg’s Gold Refin-
EIE Co.. 1500-Q Hennepin, Minneapaolis,

AOATES, Fossl] woods, three pounds
%!ﬁh postoadd, Jay Rahsom, Eih;:nrdr:n.

HIOHEST Prices [or old gold—hail your
testh, watches, fowelry. 100% full ecash
value mailed day mlnm::rtilgu“"m BAt-

fsfaction guarannteed chesrfully
returned. Information free. Chicago Gold
Bmelting pAny, 300-FP Champlain
Dullding. CREn.

MERCURY (Quicksilver), nickel, pew-
ter, tin, cuumlug“ muwhde-nu.mc i ten,
for " quietations ‘%“ﬁ.}’“&&““ﬂm ts
Co., 3 qﬁth and Moore Streets, Fhulﬂ!]ﬁ]uifl.
Penna, Established 18908,

FERSONAL

Old [amily pictures copled or
mIH hm 51.50. Damaged photos re-
Blore eds Studio, 728 Lesley, Hockford,
Illinois iy

NERVOUS? Congquer fear, worry, bash-
fuiness! Free, apecial information, John
England, Box 335 ironwood, Mich.

B-untl!t—“ﬂ-umml

how,

‘WIN Prize money:
i £100_0D0.00 :nril-u: m

Em.ll.u!.lﬁ showa
Bulletin Hstin
World Publishors, 4615-B Cottage l:llm'me1

u:mnﬂsmmu Baerpls

affer  money

tunities, Complets, easy In-
ar_run;.lgms 1,00, Batisfaction n.'unr-ntend
Book rt, 1331 Cass, Detroit, Ll‘.l:h.

FERSONAL hatchbooks, Bamp
Planet Co,, B03-E South Marshfiald,

PEORIABIB  Bufferers:  Pixacal haa
brought resilts when eoverything  else
falled. Applied externally, dries nl.lJﬂJ!'
vty conts Weltar Branen o o

T
Clevelnnd. Ohin.

REMOVE Your own tattooes, start prof-
Itable bDuslness. Write Tatles Bupply
House, 681 South State, Chicago.

BINUS Trouble. If o vietim of sinus or
catarchal inrn:ug. write Mational Lab-

Uhiu

oarataories, Ben) miklin Bitatlon, Wash-
Ington. . O

EU'HPH'JSH Friends, send mail from
Mexien, slamps. Iod, Bacra-
mento, l.'-'ullfumtrt.

DO‘Yﬂlntﬂdmuhe?l'nrﬁrﬂf other
necesslty?  HBank low interest
might be possible, -Bcnd !!rc for informe-
tlon. John L. I8 Eanst Avenues,
Hochester. N, Y.

MEXICAN Legal matters, William

Cocke, Reliable American Attorney, El
Paso .Texas.

MISUELLANEQTS

FOR THE HOME

L. G, HERRICK'E Everlasting rose
E:r!uma handkerchiel, box $1,00. 820 Bo.
ope BL, Los Angeles, Calif.

NEW Benastional
valve, Eliminktes
%&;“ﬁﬂ!ﬁ %‘aﬁ'm““,,&é“f;‘“m“'a“

der Ires har  Manuofnctur

Glens Falls, N. T,

TOBACCO
PAY When received. Qood FRed Leaf

rtmhu-t [éﬂl’tic . f'!'l}rm u:!gﬂmnnslﬁlg
a8, Partioulars for & B.
House. St. Petersburs. Pin.

LA 'Iﬂl'..'l'!:r.ﬂ. Curie Company, Box 1003,
L:redn Texas: genuine hand made Mexi-
can ourlos. Mnil orders soliclted; reason-
ahila Erlm, write us.

“BIG Mail for . Latest monoymaking
offers. opportunities, catalogs, m Eines.
Mame listed In directory I0e, Id Berv-
fre, 118-M, Park md;eJ .

N‘E‘W Gun kills Free  circular,
Enhler Fly Gun. Klnkl-kr‘l:. TilEnods.

chewing or smoking, 18 1o, $100. Prompt | yiicer'for home of atore. Ouly $5.96.  Tho
shipment, Jim Ray, Raliton, Tennessee. | MNorpmae Company, Box 35, Nobley, M,

SURVEYING INSTRUMENTS

GUARANTEED Factory rebullt transits
nnd levels for rent (with purchase option)
or gale {ensh or terms). Order now before
prices advance, We will repair. trade in,
or buy ¥our old imstruments. Shin pre-
E- fn'r mtlmlte and valuation Write mr

and complete information
w-rrm Enlmt- Co., 136 I, 12th &t.. Phlll-
delvhia, Pennm.

WANTED—MISCELLANEQOUE

UNUEBED Unlted States tage stnmps
at B5% of face wvnlue, Eﬂ" re istered,
I} -_rme-nt Graubard, Knox,
New York O

wmm. Iulnrmunu oI
efuipment for the home,
ar new and undeveloped equipment tlll b
satisfactory, Write Box 163, Wil Eguip-
ment Co., 8t Paul

MAIL Order business course shows lﬂ'll
how to make money, spare or fulltime,
Teaches professional mall order technlons
—nat penny-catching schemes. Pree de-
tajls. Melsan Company, 500 Sherman.

£, 408-H, Chicago,

WIN Prize coniests—34 page book tells
how., 1Bc. Ideal Bervice. 8-PC, Park
Ridge, IIL

[+la Win] esight  withou
drugs, E}'ﬂrﬂlgnqulﬂl. rEUe'PEI. L‘rell'lli
free. A, Jacobson, Upsnla, Minn,

BURIED Treas ! Mew Goldak Radio-
spOpe MOney uuku?ﬁlra;md locate buried

Euﬂ , silver, Potented, Most effective un-
i mid metal detector ever developed,
Write world's largest manufacturer free
interesti information. nj -
cinted], t. P, The Galdak ; il
Bouth Broadway, Los Angeles, California,

COFFEE, Better finvor. Chenper, Tee-
i,pe 12, Walka A-4545 Bartlett, Milwau-

CASH For used microscopes, drawing
sets, binocylnrs, slide rules, watches, sci-
entific and medical instruments,
Batisfaction guaranteed. Elman's, 106-MH,
South Wells, Chicago.

HIGHEST Prices for used camerns, bi-
noculnrs. microscopes, mm seta, tools,
rifles, shot m.nu n.mr tienl or ;rdgnﬂﬂr:
instrument. ‘Em
ﬂnrdouu Iﬂ—ll Illdim gu.

Far -'hl:ll'..in: Jewelry
-Tnhbm 180 N‘m'm Wl CRED.
MERCURY. Cash :Illd. m‘mnm Qm:h

tations free.  Wholesale Terminal. Nor-
wood, Massachuseits,

HI‘AR.T Profitable tatioolng and remov-
ﬂ Iness. Free instructions.  Write
Tatuco, 651 South State, Chicago.
Minerals. Valuable eollection.
Clreular free, Euuth'lut Gem Company,
Farmington, New Mexico
" COATS 0Of arms and I:rHl-i. carrectly
painted in ealars ar lllﬂ: l.nd white. I‘mm

heraldic dmcrintion . roished  cony.
$10.00 And up, Hi ¢ wark, Her-
gd:t. gi:ll‘.l.lpdtm. 1IIiF l] A.‘renue Ohil-

TATTOOING, Engraving cutfits. Illas-
Erj:_uﬂ lst free. Percy Waters, Anniston,
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SHOPMEN . .. FOREMEN
Train
For the Job Ahead

‘Take advantage of the ﬂcat need for supervisors, fore-
men, generil foremen, & rintendenta, This o will im=
ereass becawse of thu D ense Program and the business
boom. Add to your present ability the knowledge which
will prepare you for these Better jobs. You can do it
ﬁ:mklﬂl in your spare Lime at bome, at moderate cost,
a=al n Foremanship truining is condensed, inter-
tul.l.ngh |‘:l|—|.:.I:“. Ll—wla::r. you study tenight, you can use on
the job tomorrow. It was built by expenenced factory men
and is L.mn:lut. br r!ﬁ:henmﬂ shopmen. Write for our free
48 page boo odern Foremanship."” L[t tells of the
Lumnitics and ives full details of our training. Ita
EFIE EE. Mail this nd or write today.

LASALLE EXTENSION UNIVERSITY

A Correspondence Institution
Dept. 864-MF, CHICAGO

Be a DRAFTSMAN-Designer

Prepare for Ewsential work—get into Big Pay mech-
anized Industry through Drafting and Design, There
is & pressing need for well trained Draftsmen to meet
Industrial and Defense demand. Get Practidal Work
Training from an Engineer at your home—until you
are competent, experienced and holding a good pay
position. Drawing Tools and Table furnished FREE
with training at reasonable cost and terms, Write
today for full details. State yvour age.

Engineer Dobe, Div. C 337, Libertyville, Ill.

New Yﬂl‘k E-ubii;g:ng
Eleetrieal
Ask for free illustrated Sch“ﬂl

booklet
4‘1‘ W’Eﬂt ].TIh Sl-g N- Yi Ci

suot ACCOUNTING 1ome

Earn & Dogrec at Home from 8 Chartered Educational Institution
Employers Dumaﬂd l:l«-xm Hlll For ‘I'!' F'D'l“i Ill1!

ha all I
hn.nml-ey oo it Foundation, 4810-TA, Sheridam Road, Chicago

Hold one of Aviation’s

BEST JOBS....

To halp keap greot girliners in “fiying trim™ 15 one of
the most foscinating Jobs in oll Aviotion—and one of tha
m.mﬂrlhmhmmw Pﬂyhn'llluﬂ—-l,
has security ohead for life. Opportunities for odvancemant
ond success ore unlimited—with air trovel only in its Infoncy
+ooand alr frelght coming with a rush. The men whoe gets lnts
this work HOW can move up fost... with sirlines growing
bigger and bigger—pushing inte every corner of the nation.

Your opportunities for a fine start on this great career
are plentiful...wailting for you! One major airline olons
called for 65 Aero 1T troined mechanics in only thres months
time. ALL leading airlinés~and ALL leading aircraft manu-
focturers as well—employ Aere ITl graduates...and it has
naver been possible to meet the demand for men tralned by
this outstanding school, There are jobs and jobs in Aviation,
but many of them ore routine...so frain the Asro ITl way
for the sure-future, big-fumsre flold of cirline malntenance.

In Aviation you can "write your own Heket" for succass
o IF you got inte the right field ond go ro the right school for
your training. Before you declde on ANY caresr...on ANT
training... write to Aero ITl and find out how 3o many men
have already found the way te the security and success that
TOU want. Send the coupen HOW.

ADVISORY BOARD
ROBERT E. GROSS JOHM K. NORTHROP C. A. VAN DUSEN

BIG BUSINESS AT HOME With llell' Eruﬂlﬂs DL'III.IEI‘IIIIIT

Frasidend, Leckhaed FPredident, Wice Prar., Comgoldiated
i Nmm.t:mn# Tne. direradt Covporafian

B8 AERO INDUSTRIES TECHNICAL INSTITUTE

| 5253 WEST SAN FERNANDD ROAD, LOS ANGELES, CALIFORMNIA

Five Courses In AIRCRAFT MECHANICS ond AERONAUTICAL
ENGINEERING — Including 12 Month Alrcraft Mechanics Course
Approved by U. 5. Civil Acronoutics Administration

AEROQ INDUSTRIES TECHMICAL INSTITUTE

In answering an advertisement with a coupon, be
sure to write name and complete address clearly.

5253 West Sen Fernands Resd, Lea Asgalas, Califernia
e ey Lo L o
L] b
OF COSTS and OTHER USEFUL | 0 pleass send more informatics. Years High Schuel: (71,
INFORMATION AFOUT FATENTS I a‘pﬁ Ij‘f‘uacmg‘.:mmr OLOZO3 04 Yeen
EUGENE H. PU H 1) '!' REGISTERED PATERT A | = A
INTERMNATIONAL BLOG., WASHINGTON [3 I Hame. ”
RDDRESS | Staty -7

h.'--------------_
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Powerful
Force

on
Earth/

b WEVE JUST comE P LGS
THE HIGHEST AUTO ROAD IN THE
U-5. — THREE MILES ABOVE SEA-]
LEVEL. THE WIND HERE HITS

IS0 MILES AN HOUR, AND A
43-DEGREE FALL IN TEMPERATURE

IS NOTHING !

S

THE 30

IN RECENT
LABORATORY

"SMOKING BOWL" TESTS,
FPRINCE ALBERT BURNED

DEGREES
COOLER

THAN THE AVERAGE OF

OTHER OF THE

LARGEST-SELLING
BRANDS TESTED —
COOLEST OF ALLS

—

THAT SIGM HELPS RIGHT NOW 1D

DISCOURAGE TOURISTS.Y LIKE TO-STUDY
THIS 15 WHERE A MILD, TASTY

SCIEMTISTS STUDY PiPE-LOAD OF

THE MYSTERIOUS | PRINCE ALBERT
COSMIC RAYS y

-7 TELL Us ABOUT
=\ COSMIC RAYS,

AT THE FAMOLUS COSMIC RAY
LABORATORY OF DENVER UNIVERSITY

i g,

PRINCE ALBERT
CAN DOUBLE
THAT FALL, JUDGE,
WHEN IT COMES |

SCIENCE THINKS THAT THE SPECTACULAR
COSMIC RAYS WHICH SHOWER THE EARTH
DESCEND FROM THE GREAT OUTER, SPACES.
THE RAYS, MOST POWERFUL KNOWN
FORCE ON EARTH, ARE 5 TIMES STRONGER
ATOP MT. EVAMS THAN AT SEA-LEVEL.
LIGHTNING STRIKING MT EVANS BATHES
PEOPLE AND OBJECTS IN A GHOSTLY GLOW

ABOUT COSMI

WHAT DOES SCIENCE
HOPE TO FIND OUT HARMNESS AND

WHICH WAY THE COSMIC RAYS ARE
COMING, AND COUNTS THEM TOO!

HOW TO

C RAYS, | REFINE THEIR

ITS IMPRESSIVE THE WAY |
MAN HELPS NATURE,
TAKE CHOICE TOBACCOD
— PRINCE ALBERT R
IMPROVES ITWITH 1=

PRINCE ALBERTS
IMP CUT SIMPLI-
FIES ROLLING, TOO
— SMOOTH, FIRM
SMOKES WITH WELL-
FILLED ENDS. BOY!

PIPEFULS [
OF FRAGRANT |
TORACCOIN
EVERY HANDY F
POCKET TIN OF
PRIMCE
ALBERT

R | Rrysoks
Tohaoos L.,
Winmed atern,

ML

JOY SMOKE

ALBE
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LATEST

WEAPONS

fox
DEFENSE

SCIENCE has answered the

call to arms and today in
seores of research laborato-
ries new weapons that may
help defend America are be-
ing developed and tested.
Every branch of knowledge is
being explored for its military
value by scientists who have
bE‘En sworn to SECTrecy.

Are death rays, new rocket
projectiles and robot bombers
being investigated? Authori-
ties will neither affirm nor
deny such a leading guestion,
so confidential is the research.
For self protection not even
the names of the men who are
tackling the problems are be-
ing revealed,

Of course, weapons alone
won't win a war and the pres-
ent program is concerned with
a thousand and one subjects
that range all the way from
how to make battleships go
faster to how to increase the
rubber content of the native
guayule bush. Such things as
adequate vitariins for a nation
at war, and the discovery of
adequate substitutes for stra-
tegic materials, are just as vi-
tal as guns and shells.

In this battle of the labora-

Large tube that creates positive fons
for scientists to study the atom
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Paravane being lowered over battleship's side helps to protect
the war craft from mines by cutting free the flooting explosives

tories all the technical institutions from the
Massachusetts Institute of Technology on
the east coast to the California Institute of
Technology on the west, and including
many commercial research groups, have
been organized under the direction of the
National Defense Research Committee,

which was created last year to co-
relate scientific research on the
mechanisms and devices of war-
fare. It is estimated that a third of
the eountry's 4,500 physicists are
engaged in national defense work.
Some of them are probing the un-
known for new knowledge while
others are working on specific
problems that the armed forces
and the manufacturers of military
weapons wish solved.

Details of this research program
can't be discussed, yet in a general
way some of the subjects that are
obviously under investigation can
be mentioned. One is the speeded
up search for a guick way to ex-
tract Uranium=-235, the substance
that may hold the answer to
atomic power and that would have
extravagant military possibilities
if it does. The great cyclotrons,
surge generators and static accu-
mulators of the universities, built
for studies of the atom, are being
used in parallel investigations,

Work likewise is progressing on
the klystron generator of ulira-
short wave radio beams that can be used
by a pilot to determine his distance above
ground, as a blind landing device for land-
ing airplanes safely in zero-zero weather
and in utter darkness, and even, from the
ground or from the air, as a range finder
for detecting and locating enemy bombers.

Below, testing the strength of o new airplane alloy. Right, podded cells of “dead room"
where echoes are impossible and in which supersonic studies are conducted
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Its various peacetime possibilities include
a method of sending hundreds of thousands
of conversations simultaneously through a
transcontinental “pipe line.”

Other scientists are studying infrared
radiations that mayv allow an observer lit-
erally to see through fog or darkness.
Supersonics, the realm of vibrations far
beyond the upper limit of audible hearing,
is another subject on which secret research
is being conducted.

Research in military aviation is so press-
ing that a number of plane manufacturers
have built their own wind tunnels, so
swamped are the research facilities of the
universilies and of the National Advisory

Wind tunnel model show-
ing degree to which
streamlining i# carried in

new bombing plane

Committee for Aeronautics. The N.A.C.A,
is opening a new research center in Cali-
fornia in which, for the first time, the prob-
lems of fHight at speeds well in excess of
the speed of sound will be studied.

Long-range rockets for bombarding ecit-
ies and short range “assault” rockets for
blasting open fortified positions are two
obvious military weapons to some rocket
enthusiasts, who are surprised that rock-
ets apparently have not been used in the
present war.

Rockets carry their own fuel, hence can
attain flight without the heavy guns and
powder charges needed to launch shells
through the air. Compared to present

AUGUST, 1941

Above, cloud cham-
ber used in studies of
the atom

Below, inside view of
experimental  rockat
model
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ﬂbﬂﬂ. resistance column ull:l
in creating streams of atemic
particles

Right, fighting power of cruiser
may be increased by research

methods of attack they
are light and cheap. Seri-
ous study is being given
rockets by the physicists
of at least two universi-
ties, The best shapes for
combustion chambers are
being studied, as well as
the best fuel mixtures.
One drawback to rockets
in the past has been lack
of a way to control their direction.
This steering difficulty may have
been overcome by studies based on
patents issued to Dr. Robert H. God-
dard that cover the employment of
pilot gyroscopes for controlling
rocket flight.

Air, steam, and natural gas are the
sole raw materials for a new explo-
sive developed at an eastern univer-
sity. Just as good as other explosives,
the new kind is far cheaper. Chem-
ists are keeping other developments
under cover, so much so that at a
recent technical meeting where new
developments are ordinarily dis-
cussed, speeches had to be limited to
subjects of no military importance.

4

At first glance the study of marine
organisms might seem to have noth-
ing to do with national defense but
the connection is plain when it is re-
alized that barnacles and growths
that attach themselves to hulls seri-
ously decrease the speeds of fighting
ships. If a way can be found, and it is
being sought, to keep the hulls clean,
naval vessels will be able to steam
faster on less fuel and without the
necessity of periodic drydocking.

If you have an idea you think might
help make America stronger, don't
send it to one of the universities.
Submit it instead to the National In-
ventors Couneil, Room 7422, Depart-
ment of Commerce Building, Wash-
ington, D. L. Send a

W typewritten deseription,
| with formulas or draw-
. ings attached, but don't
send a model or sample.
Your suggestion will re-
ceive immediate atten-
tion and will be referred
at once to the right de-
partment of the govern-
ment. The eouncil is
concerned solely with

(Cantinued to page 171)

Belaw, ehambar in which streams
of atemic perficles are produced

3
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Mother Goose Flgures Line Children’s Parade

Huge figures portraying
Mother Goose characters
were used as highway
markers for the annual
Story Book Parade at Al-
hambra, Calif. They were
built-by Alhambra high -
school students for the
pageant in which hun-
dreds of southern Cali-
fornia school children
participated. Among the
_stars of the parade were
- - Humpty Dumpty, Tommy

Tucker, Prince Charm-
ing, Little Miss Muffet
and many other favorites,

High school students built
‘these giant Mother Goose
figures for children’ i';u mnlr

f_.."

| Airplane Model on Rail Truck Is Target Fow WisEile Gy

Gunners of the British

Royal Air Force gel te- -

alstic practice’on the.

ground by firing at a
moving target, a model
plane mounted above a
flatear on narrow-gauge
rails. The mock enemy
plane, nicknamed the
“electric hare,” is run
swiftly around the track
while gunners in mohile
turrets pepper it.

Members of the Royal Air
Force give their “electric
hare” a start on its circular
track, carrying model plane
as a target for gunners

[
Cloth Impregnated With Glue Used to Tlghten Joints of Furniture

Cloth crosses impregnated with glue of-
fer a convenient means of tightening loose
chair rungs or other joints. The cloth is
soaked in water for a half minute, then laid
over the hole and the rung or leg is pushed
into place, making the joint firm. The
crosses are handy in other repair jobs, such
as fixing umbrella heads or hammers.

f[American railroads issue about 80,000,-

000 tlmEtahl-Es EVETY J"Eﬂrg
ottt 1.&
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*** As an aid to garage mechanics, a manu-
E.*facturer has designed a convenient jig that

A will hold carburetors, fuel pumps, distrib-
:_f """‘::'I.'il,-nis relays, wipers or any similar small
,;.]:rart in a firm but safe grip for repairs. Its

% 7. various clamping devices take hold rigidly
Cl':. ~ Jsbut without injurious pressure, and once
| '*clamped in position the whole unit can he

! Leaswung in an arc to permit reaching any

¥ < ‘*part of the work. The jig consists of a flat
{: g._table or bar on which the part to be re-
< b .paued iz fastened quickly with two clamps
@ & 'or a thumbnut; the bar pivots on a base,
= >~ turning in a complete circle and locking at
‘{‘ or any point with a cam lever device.

The jig at right holds small automotive
parts rigidly, swinging for eosy occess

TJL&F f

< Trailer Fights Oil Fires With Protective Spray

Patterned after the small, mo-
|_bile fire-fighting units with which
London battles its incendiary W
bomb fires, a trailer unit is on duty
guarding a California oil field.
 Easily towed to a blazing well, it
“packs a variety of equipment in a e
small space. Its nozzles deliver a £
spray that shields the fire fighters 3y
from the terrific heat and flames

of an oil fire, ;"I*'
| ¥

To combat the terrific heat of -
an oil fire, this trailer guarding rfﬁl:..

a California oil field, sends up

a spray thot protects firemen.

It carries ample eguipment,
gets to the fire in a hurry

J ig Holds Small Autn Parts In a Firm Grip for Repalrs ’“}

Clgarette Kit Mounted on Stee:rmg Post Reached Easily While Driving

Holding cigarettes and matches within
easy reach of the driver, a smoking kit that
clips 1o the steering post provides a con-
venience for the driver who smokes, and
contributes to his safety. It combines an
ash tray, compartment for cigarettes and a
holder for book matches. A snap lid is re-
moved for emptying the metal ash tray and
inserting cigarettes into the compartment,
which holds ten or twelve.

Cigorottes, matches ond ash tray are kept in
reach of driver with this steering-pest kit

_~
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Two Men Set 8§, 000\- Trees a Day W1th Planter

To speed the planting of field
and farmstead windbreaks, a ma-
chine operated by two men and
having a capacity of 8,000 trees a
day has been developed by the
Soil Conservation Service and
made available through the office
at Limtoln, Neb. Seedlings and
second Veur stock, evergreen or
deciduous, may be planted equal-
1y well, the depth of planting be-
ing adjustable to a maximum of
16 inches. The soil is opened and
held apart by a plow blade while
the tree is placed in position.
Packing wheels then firm the
earth around the roots, after which
disks throw loose soil against the
base of the young tree. An audi-
ble signal operated from a wheel
asgists in spacing the trees regu-
l&rl}, nsmally at six-foot intervals,
in the row. A 25-horsepower trac-
tor is powerful enough to pull the

p].ﬂ]'l‘t&l‘, and needs the services of Twe men seated at rear of planter alternately set trees in crevice
,a third man to dI‘WE it. : opened by plow, after which packer wheels press soil

F 5 1, i,
Bed Blanket Wired for Heat Is Tested by *‘Sleeping Doll”

To assist engineers in testing a new elec-  Bridgeport, Conn. Known by the affec-
trically heated blanket, a dummy stuffed tionate nameof “Maggie,” the woman of
with straw has spent a winter of nights on straw reports via electrical meters the
the roof of the General Electric factory in  “comfort” she experiences during the
night. By means of a
special suit of long elec-
tric underwear, Maggie's
body gives off heat at a
rate approximating that
of a person. She is pro-
tected from the cold by
one automatically con-
trolled electric blanket
and a light bedspread.
The amount of heat sup-
plied by the blanket may
be regulated according to
the user’'s desire, by a
thermostat in a control
box at the bedside. Night
charts keep records of
outside temperature, the
temperature of Maggie's
body, and the amount of

Engineer reading charts at bedside of Maggie the dummy in tests to deter- current needed to keep
mine how well the automatic blonket serves to keep the sleeper warm her warm.
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Upper laft, the Momsen lung,
used in escape from submarine

Painting deplets the 349-foat,
2,700-ton submarine Narwhal
3

Below, third officer and look-
out keep watch on the bridge
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By Capt. Simon Lake

Inventor af the Even-Keesl Sobmarine
As Told to Martin Sheridan

EQPLE have dilferent views

on methods of meeting the
submarine menace. At the begin-
ning of the first world war in 1914,
Winston Churchill, then Britain's
First Lord of the Admiralty, said,
"We must go over there and dig
them out, as we would dig rats out
of a hole.”

That system did not prove suc-
cessful 26 yvears ago, And it is not
successful today, as the tremen-
dous British shipping losses prove.
Sinking of tonnage still goes on
faster than the world is building
and equipping. What are we to do?

I have been convineed for many
years that the submarine is the
premier weapon for defense, and
that its ability to become invisible
malkes it invulnerable and invin-
cible, in comparison with wvisihle
surface craft. Some submarines,
through the carelessness of their
commanders or through improper
installation of machinery, may be
caught, but in general the physical
differences are such that, in the
long run, the submarine must win

POPULAR MECHANICS




Submarin M ace

b |
out against the surface .

craft of the enemy.

As far as I am aware,
there is nothing that can
be done to protect surface
ships, either warships or
merchant vessels, against
submarine attack. The
only thing that will en-
able commerce to carry
on in the presence of mil-
itary submarines is the
cargo=carrying subma-
rine which can evade the
military underseas craft
by itself becoming invis-
ible to the enemy, evad-
ing even enemy aircraft
as well as surface war-
ships and submarines,
Submarines cannot fight
one another when they

cannot see or locate one
another, Capt. D. F. Weiss of U. 5. Subma=

The idea that a subma-  Tom 10 b through periers
rine can be located by an
airplane is fallacious, except in waters of crystal clear-
ness. A plane might be able to sight a submarine in the
Mediterranean or in the Caribbean, but the odds against
the destruction of the submarine by the airplane would
be great, as the airplane must come direetly overhead
to drop a bomb on the underwater craft.

My reply to the Nazi “pig-boat” raiders would be a
cargo-carrying submarine—not of ordinary size, noi
even the size of the 600-ton *Deutschland”—but large
13,000-ton steel cigars able to carry on world trade in
spite of the most destructive and costly war in history,

In the navy's training tank at Now
Lendon, Conn., (aobove] submarine
erews learn the technique of escape.
Left, submarine P2 breaks surface
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Loading a shell inte deck gun
of the navy’s largest submarine,

Levers at lluh‘l’.f{&;‘lml %ﬁfvﬁ'

for submerging or surfacing

The idea is not new.
It was born when I ap-
plied for United States
patent, under date of
April 2, 1897, the speci-
fications that began as
follows:

“The invention relates
to a combined surface
and submarine vessel,
and may be employed
either as a torpedo boat
or for freight and gen-
eral cruising purposes,
or for submarine work
of all kinds.” The patent was is-
sued in 1900 and covered the type
of construction used by the Ger-
mans in building their famous
cargo-carrier, “Deutschland,”
which merely submerged and
traveled under the entire British
blockade fleet in 1916, eluding
not only hundreds of surface ves-
sels, but airplanes and dirigibles
as well.

Great Britain's practice of
building ships faster than the en-
emy can sink them is senseless.
It iz to be compared with shovel-
ing coal into a fire in the hope
that the blaze will be choked.

10

There is absolutely no
percentage in hastily
building several-million-
dollar ships, loading them
with valuable cargoes and
sending them out to be
sunk, when immunity
from attack can be oh-
tained at no extra cost.

For a supposedly in-
ventive and progressive
nation, we are curiously
prejudiced. It took the
Germans—with their
reputation for stolidity
and slow thinking—to
attack successfully wvery
much the same problem
25 years ago with bold-
ness and imagination
which they credited to
the United States.

My plans call for wves-
sels 438 feet long with a
beam of 70 feet and quar-
ters for 200 passengers.
Top speed could reach 12
knots when fully loaded
with 7,500 tons of cargo,
Only 30 feet of water will
be required for the load-
ed freighter-submarine.
It iz possible to build
these all-welded steel
vessels with retractible
wheels within three

Eyes on gouges, an undersea
“rookie” cuts in compressed air

POPULAR MECHANICS



months after the materi- T
als are delivered at the
shipvard.

A standard type surface
freighter of the same
load -carrying capacity
would cost more to build
and require a longer time
to complete,

Great Britain must
fight the enemy subma-
rines with cargo subma-
rines whose periscopes
are so constructed that
the heavens, as well as the
horizon, can be scanned.
The head of a periscope
is only four to five inches
in diameter, and when
painted a neutral tint it
cannot be seen with the
naked eve a distance of ‘.‘h‘v':‘ students
more than 500 yards. If watching i“"z
the sea is choppy it is Bty . VS Jeve

difficult to discover it at 2707t e
a distance considerably

less than 500 yards, Officer using medel
Because of her low- of submarine to

lying hull, it is possible demonstrate o

for one submarine to pass point in sub closs

another on the surface
within five and three-
guarters miles and re-
main unseen, Her wake
would be far, far below
the horizon of the most

Standing by for firing erders in
forward terpeda compartment

watchful, ruthless enemy subma- "
rine afloat. By the application of
certain tried devices, which I can- -
not divulge to the public, the .
range of visibility can be reduced -
to less than one mile,

The cargo carrier can become
entirely invisible to an enemy
submarine merely by submerging.
In two minutes she can dive under
water. And no matter how rough
the surface may be due to stormy
weather, there is always smooth
sailing from 30 feet down.

When the Germans made two
round trips to this country in sub-
marines during the first world

{Continued to poge 183)
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Scale Model of Home Built EﬂSﬂY Peterson of the National Audubon
£ 3 Society is admittedly a Tnere
With Prefabncated Parts guezs, for it is based on sample
counts made in a few representa-
tive habitats during the nesting
season. Close counts have never
been made in the western moun-
tains and short-grass plains, the
pine country and salt marshes of
the east. Density of bird popula-
tions varies just as that of human
populations. Sample counts in the
cultivated farmlands of Kansas,
for example, indicate a bird popu-
lation as low as one to five acres,
while the woodlots and plantings
around farm houses may be home

to 20 birds to the acre.

r",."" L E; j___
Engine Fills Its Gas Tank

From Storage Barrel

Using vacuum power created by
the intake manifold, an engine can
now fill its fuel tank from a barrel
by means of a special pump at-
tachment. The fuel is strained as
it flows into the tank, and the
pump automatically shuts off the
flow as soon as the tank is full.
Installed in five minutes without
drilling holes, the vacuum pump
will work on tractors, automobiles,
; | boats and trucks, as well as Die-

Work of Hﬁ_tilcﬁ?lg a scale model of your present sel and stationary engines. As
% home or of the bungalow you plan for the future is there are no moving parts or ad-
+ simplified by using prefabricated miniature build-  justment walves, the unit is said
ing material now available. All parts are finished to be long lasting.
and ready for use, eliminating
such work as grooving the siding
and routing cornices and door
panels, and therefore they can be
fashioned quickly to fit the plans
for any house, Material for each
section of the house is sold sepa-
rately, brads and glue being used
in assembling them. Secale models
between one-fourth and one inch
to the foot can be made.

J OCL b
Five Billion Birds in U. S.,
Sample Counts Indicate

There are at least 5,000,000,000
birds in the United States, and

"Top, model of home built from prefabricated parts; bottom,
- % samples of miniaturgpwindow, dearway, siding and resf material

-

o

probably nearer six billion. How- e
ever, this estimate by Roger T. Vacuum device, inset at top, uses engine power to fill tank
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/ Plant Sprayer in ]ar Is Pumpech

by One Hand

" l-'“:r""!.'

For use in the garden, a quart

sprayer is operated simply by here -;u '

squeezing together a double han-
dle which forces a plunger down
within the glass jar container. It
is light in weight, easy to carry
and covers a wide area for its di-
minutive size. In the house it may
be used to freshen cut flowers and
for watering plants. The under-
side of leaves is reached with ease,
Should the jar break, the cover
and pump assembly may be fitted
to another Mason jar.

Sketches show three uses for jar spray-

er. In close-up photo note dual handle

which, when squeszed together, op-
erates pump to create spray

o+ “‘

Clﬂllﬂ'ﬂ. Planei Spotting System Set Up on Northeast Cnast

Equipped with a short stretch of small
teeth at one end, a special hacksaw blade
now on the market is said to be easier to
start. Back of the set of small teeth are the
larger and deeper ones that do the cutting
after a start has been made with a few
short strokes. This relieves the regular
teeth of the job of starting difficult cuts
which may ruin the entire blade.

Fine teeth at left end of hacksaw blade start
eut in metal; then coarse teeth finish job

AUGUST, 1941 Uy . lae s Ae

« A £

To plot the approach of
enemy planes, a warning . |, =
system is being organized._» _
in the northeastern states «
similar to that used in e
Great Britain. Vulun- }
teers will note and report L
to their nearest control
points the course, altitude
and type of spotted
planes, and from there the
information will be re-
layed to fighting bases.

ol s

Here plone’s course is chart=
ed and reported to fighters
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for the SKIES
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1'|'D!|. WGfEhlnﬂ or German bombers —i
T

Above, soverel British night fighters on pa. W ll

Over Europe and northern
Africa a battle for control of
the skies is raging, with
Great Britain's warplanes
pitted against those of the
axis powers. On this and
the page opposite are pic-
tured same of the types used
by both sides. Above iz a
_German dive bamber, while
tothe left, second from fop,
is the deadly power-oper
ated gun turret of Englond’s
Boulton Paul Defiant night
fighter, which is powered by
Roliz-Royce Merlin  engines.
Below the turret is Ger-
many's “flying pencil,” a
Darnier bombing plane. At
battam iz a British Blackburn
Skua, designed porticularly
for dive bolnhing. It attacks
by releasing @ bomb near
!he lnwo;! p:;.in'l nf (| n{'r_lr|',-
wertical dive toward its torget

14 ) + A POPULAR MECHANICS



Above, Heandley-Page high speed paotrol
bomber of Britain’s Royal Air Foree soaring
over the Englith countryside whils a frain
puffs below, One gun turret can be seen
in front while a second is on top of the
fuselage. Right, gunner in nose of Ger-
many's “flying pencil” drawing o bead on
approaching planes as he proctices for
ﬂghliﬂg off British ptunq; in raids over
England. The "flying pencil” is an im-
provement on the Dornier DO-17, having
greater speed and better maneuverability

AUGUST, 1941

Left, two wunits in Britain’s
oir ﬁghﬁng foree. In fare-
ground is a YVickers-Welling-
toan long-range bomber,
powered by tweo ld-cylinder
radial engines delivering
more than 2,000 horsepow-
er. The plane has three gun
turrets, one in the tail. In
bockground is @ Supermao-
rine Spithra eight-gun, sin-
gle-soat, day and n-lghf
fightar. Equippn:l with Ralls-
Royce engines, these plﬂl'IEi
are amang the !.p:ed'll‘.-st mil-
itary planes in the world

15




Wooden Mount for Camera
~ Permits Aiming Like a Gun

Camora mounting, shaped like gunsteck, gives steady
hold at shoulder., Trigger pulls the cable release

- (]

-t Providing a firm mounting for the cam-
=+ era, an inexpensive wooden stock now on
/ the market may be gripped like a gun and
braced against the shoulder while making
shots with either a still or movie camera.
The mounting, adjustable to hold both the
large and miniature type, is designed for
cameras having eve-level view finders.
The cable release, threaded through the

.?¢ﬂ|:k, is pulled like a trigger.

Z 5 FE ——
~ Push-Pull Self-Cleaning Rake
Need Not Be Lifted

+~ . Fitted with crescent-shape fins in place
. of the ordinary tines, a self-cleaning rake
" may be worked back and forth like a vac-

o ‘uum cleaner without lifting it from the
_ lawn to remove grass and leaves. The rake

i “Half-moon” teath let go leaves and gross, as shown
in inset, when roke is pushed bock without lifting

16
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glides easﬂ_v as it is pushf:d hack and the
refuse falls away of itself. The upper
points of the half-moon blades are flanged
for harrowing or breaking up sod lumps.

Ly :,-I *

" Golf Ball Has a Heart of Oil
‘Giving It Added Energy

Golf balls now being made with a cush-
ion of il in the center are said to with-
stand a higher degree of pressure than for-
mer types, and to transmit more energy to
the ball. The oil is doubly sealed in a round
capsule and then inclosed in a resilient
rubber molded container. The oil cush-
ioned center was adopted after thirteen
different centers were tested. A new wind-
ing machine which automatically econtrols
tension of the rubber thread makes greater
m:bifnrmity possible,

ol .!_u'r' "‘ & A
Batteries Take Place of Gasoline
To Drive Germ:m Bikes

Twwa th':.r-fd[l buﬂqn-qm run this hl[l:ﬂ ubﬁui ﬁﬂ miles

Among the power-driven bieycles oper-
ating in Germany is a motorbike that takes
power from two dry cell batteries. It is
said that the batteries yield enough cur-
rent to run about 63 miles.

IF YOU'RE IN A HURRY—

Readers who have wsed our new Where-to-Buy-It
Index tell us they now obtain additional infor-
mation obout products described in Popular Me-
chaonics in obout half the time formerly required.
Hext time you want to know more about any
device, just note the page onm which it appears,
then turn to the index, page 4-A. There you will
find listed the nome ond oddress of the moker
or seller of the product, if it is commercially
availoble. Write directly to him. For a gquick
reply—Say You Saw It in Pepular Mechanics.

POPULAR MECHANICS



Electromaognet, uvsed in “fishing” lost tools from bottem of eil wells,
is powerful encugh te suppert weight of several members of drill crew



“Christmos free” assembly

by which oil well is brou

ght

1941 the United States would begin to

feel the pineh of an oil famine. Today that
unpleasant possibility has been pushed at N
least a third of a century into the future and
it may be that 100 years from now we will
still be running our cars and airplanes on
petroleum produects. §

While some engineers have been p N
ing for new pools and have been drilling
deeper wells to tap lower sands, others have §?¥

L%

TWENTY years ago it was said that by (§
¥y

been trying to extract greater guantities of
oil from our present fields. Shooting holes
into the producing sands to open them up,
acidizing the sands to increase their poros-
ity, and recycling natural gas down the wel
to increase the pressure in the oil strata
have all helped to boost production. Watex,; —
flooding the sands to float oil out and even -
forcing compressed air into the formations © -
are being tried. %
Yet, even with these helps, only 20 per- = .3
cent of the liquid in a pool of heavy oil i&\% =
being recovered. Eighty percent is unrecovs=_>,
erable by present methods. Pools of lighter '~
gravity yield half their supply and half re-_ - .‘.m
mains in the ground. On the average, a field =

=

&S

P

Left, an unusual photo showing the drill pipe
inside o derrick with drillers working ot bottem




stops producing when only a
third of the oil that it con-
tains has been extracted.

Obviously, if another third
of the il in the pools could
be recovered our reserves
would be approximately
doubled. Instead of a known
recoverable supply of 20 bil-
lion barrels of petroleum, we
could count on recovering
40 billion barrels from the
present fields. That is ex-
actly what is contemplated
by a revolutionary produc-
tion method called horizon-
tal drilling. ©Oil is flowing by
gravity out of the first hori-
zontal oil well, drilled in
Ohio. The horizontal well is
producing more than the to-
tal production of the 50
nearest vertical wells in the
same field. It was drilled in-
to sand that averaged less
than 15 percent saturation,
not enough to permit recov-
ery of a single spoonful by
ordinary methods.

There are no technical
reasons why such horizontal
wells may not be drilled
from depths of several thou-
sand feet below the surface,
although in some areas the
heat at great depths would
be a problem to overcome.
The present rotary method
of drilling oil wells might be
adapted to drilling a shaft
large enough to admit the
drillers and their tools.
Working inside an enlarged
chamber at the bottom of the
shaft and wearing masks to

Photo courtesy Petroleum World L
o i

Above, members of the drilling crew ottach-

ing drill pipa to a string of pipe in the hole

vt AL D

Above, wheel by which depth of gomma roy detector im well
is meosvred. Below, port of modern refinery insicllation




Here is o spectocular view of an ail refinery
at nighl, with all its electric lights ablaze

protect themselves .'-_'!g:_:ﬂ'lnsl'. Eis,
the underground oil miners
would operate electrical, pgas-
pr oof diamond dr t”ltlEl' mac ]'llI'lL 1
to cut holes s ral ine

“. ameter for nees as great as

3,500 feet. Radiating out in many
directions, the hor ]
drilled from a s e ‘l.'-mkmﬂ
shaft would beable to drain
800 acr f formation. Horizon-
tal we are drilled in pairs, a
cutting bit on the back end of
the drill rod being used to
lengthen one hole while the rod
is being pulled from the oppo-
site hole for removal of the cored
rock. Ten-foot lengths of drill
rad are added to the assembly as

the distances grow
Perfected over a 25-year peri-
od by ) H;mnu..r, petroleum
i tal drilling has

T_tldi and
The horizontal water
wells now in use have a total

Among the growing number of
petroleum byproducts is insechi-
cide sproy, here shown in use




Right, another unusval pic-
ture from the oil fields, this
shows welders engaged in
assembling the casing as it
is lowered slowly inte well

Below, here are same of the
huge towers used in the in-
dustry ta break heavy erude
oil inte its froctions, result-
ing in the gosoline you use

PFhoto courtesy Petroleum World

capacity of 200 million gallons per
day. The method has been suggested
as a way of extracting natural gas
from coal mines, a development that
would not only recover valuable fuel
that is now being wasted but that, at
the same time, would eliminate the
dangerous gas hazard in coal mining
operations.

0il men atre coming to the conclu-
sion that horizental drilling makes it
possible at small additional cost to
extract twice as much oil from the
earth as was once believed possible.

Meanwhile the oil industry has
been taking advantage of all the lat-
est developments of science to trans-
form what was once a swashbuckling
hit-or-miss sort of vocation into a
meticulous, accurate science all its
own. Gamma rays are being used to
hunt for wcil-producing sands, the
mysteries of static electricity are be-




Left, well illuminated for drill-
ing after dark. Right, Ford
Motor Company well in Cali-
formia is distinguished by
sheet metal covering on frame-
work of the derrick
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ing studied to make the handling of gas-
‘ oline safer, and even cryogenics, the
| 3 seience of low temperatures, is being
“ used to advantage in liquefying natural
gi‘;}b at 250 degrees below zero for com-

- pact storage in underground tanks,
: In drilling races such as sorhetimes
- occur when a new field is being ex-
\3 ploited, scores of wells may drill right
through a number of good producing
% formations because of the hurry to get
= to a deep gusher zone. Later on, when
g the deep sands are exhausted, the oper-
ators may want to plug back and open
<+ up some of the shallower zones. In the
4 past this had to be done by the expen-
~ sive “hunt and try” method but now a
way has been found to take advantage
cf the natural radioactivity that exists
in almost all rock formations. Today a
| s Sgamma-ray  detector can be lowered
down the inside of a steel oil well casing
-::5 and an accurate radioactive log of the

3

oil zones and their depths may be ob-
tained after which the steel casing is

b | .

Y
- \ Right, this odd-looking piece of eguip-
. ment, resembling an overgrown bicycle
‘wheel, is a herizental slorage tank for
natural gos, as-#-witis being constructed




5, ”\r_ﬂnt passing through the gas chamber

o
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+ ampere and this fluctuating current, -1fter
:f it has been tremendously amplified,
el

* surface and to other amplifyving instru-

. 5'

%}:hfn a drilling boss wants to know ho

,5{

= Jthe well to shut off a water stratum. He

~ 'dnd then lowers a gamma ray detector

-~ . I VL
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L o p, F o Lo
Instead n-flb-eing eversize
men, thesse are load
arges and
lowered into
inte oil forma-

gun-perforated at the correct places so
that oil can begin to flow.

The gamma-ray detector contains an
ionization chamber full of gas, the con-
ductivity of which is affected by gamma
rays radiating from nearby radicactive
substances., Variations in an electri¢ cur-

amount to only one ten-trillionth of an

conducted through a coaxial cable to thl.'!

ments where it operates '1*11 automatic
|pen recorder,
5*. The gamma-ray detector lis also used

igh, outside the casing, eement has been
*fm ced from the bottom after he has
,-(Iump{-d a large quantity of cement down

tmixes a radioactive ore with the cement

down the well and learns the exact height
outzide the casing to which the cement
has risen.

Gasoline ig a tricky substance that gen-
erates static electricity when it is poured
from one vessel to another or is moved
through a pipe, and the oil industry has
had to devise scores of precautions to dis-
sipate the static charges as soon as they
accumulate. Otherwise a spark is apt to
occur 'md a fire take p]..-lr-r' Eyven a sea-

#
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Below, Pﬂ‘"ﬂhh’ ﬂ'“m an“m:_',_'n'“q drifl- 4 . Above, method of locating oil farmalions.

ing via wwed for boriag Shel oil wells" T Charge is fired ond its vibrotions ore re-

%, flected from various strata to o seismograph
w

1
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Above, cutting valves for packer assembly used

in testing or acidizing oil wells. Acidizing is

one of the means employed to extroct more oil

from existing fields, the sond being treated to
increase ils porosity

going tanker has to be grounded when
it is loading or discharging from a pipe-
line. It is already perfectly grounded to
the earth, of course, but it must be
grounded to the pipeline to prevent
stray earth currents in the pipeline or a
static charge from setting off a spark
which would cause a fire.

Not all tank farm and oil reservoir
fires are caused by lightning. Some-
times an accumulated static charge
causes a conflagration, although this
hazard is becoming a thing of the past
now that the old wooden-roofed tanks
are being replaced with steel-topped
reservoirs. Even so, there is one static
hazard that remains a mystery. Some-
times, when a steel storage tank is being
filled with gasoline, it blows up spon-
taneously even though every safety
precaution is being observed. Appar-
ently static manufactured by the flow-
ing fluid causes a spark ignition and ap-
parently, also, a small amount of water
has to be present in the gasoline. Ex-
actly what happens isn't understood and
until some better method of controel can
be found, care has to be taken that all
water used in cleansing gasoline in one
of the refinery procezzes iz removed be-
fore the liquid is moved to storage.

Left, instrument board gives drill boss
full information on drilling progress
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Capable of rolling in
and restoring power
quickly if a regular sub-
station breaks down, a
portable transformer on
wheels may be rushed
wherever it is needed to
keep electric power flow-
ing to industries and
homes. Transformers are
necessary distribution
links that reduce high-
tension current of the
power lines to usable
voltages. If lights in a city
go out because of trouble
in the substation, the
power company can “plag -
n" the trailer unit to re-"
store electric service
while the regular equipment undergoes re-
pairs. The mobile transformer i useful
also when permanent substatigns are shut
dﬂwn f‘:ﬂ- lﬂwtlﬂn CI-I mEl.I.[ltE'nE.ﬂﬂE Wl:ll'k
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Camera F:xed on Bmﬂculars Films Entire Horse Racé“j'

HmM fu:ms.h the te]es.t,upm blghh-

_ for movie cameras with which judges at
* the Hollywood Park track film an entire
. horse race. Eight judges at various points:
. on the track film the horses in their own-

When glosses are troi Ed on race, camera is :pmd
1/
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- Chart on Floating Thermometer
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or it can be used where current is needed
tempnrarlly on construction jobs. The unit
is 1015 feet high, permitting it to go through
highway underpasses. It weighs 12 tons.

sections, and another eamera at the grand=
stand records the race from start to finish,

The camera is attached beneath the binoe="

ulars, As the race begins the judge raises

' hiz glasses to watch, and when he presses a
< button at the top, the camera records ev-
' erything in the range of vision of the bi-

‘noculars. Rubber-mounted to reduce vi-

¢, bration, the l6-millimeter camera takes
. the scene in eplor or black-and-white:
. 5 &

LS

Tells Washing Temm

As a guide for
the housewife in
laundering differ-
ent fabries at the
most suitable tem-
peratures, a float-
ing thermometer
carries a table
showing water
temperaturerange
recommended for wool, silk or rayon, cot-
ton or linen, and bright colored fabries.

=
Aharee Fa

Emergency MobileSubstationAverts Shut-Down y

Portable substation, built by Waestinghouse, helps keep power flowing -
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«It is circled by a rubber ring, and has an_—
easily readable dial of frosted aluminum. '
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Bomber Gets a Sl‘lll';l;?
Of Clear Plexiglas

1§ 53 e R
Pnlishing up the F1-u:l|:ig|nt note for o bbmlﬁng |:||ur||;r

For clear visibility and a tough life, the

noses of bombers are made of Plexiglas, a~ -

crystal-clear plastic. It is able to withstand

the terrific pressure of boring through the

sky at 375 miles an hour. Before being in-

stalled, these windows are buffed and pol-"

ished to a high degree of transparency.

o S0 —_—

Auto-Wheel Balancer on Casters
Has Seat for Operator

Balancing automobile wheels without _
removing them is turned into a “while-
you-wait" service with an easily portable

_wheel balancer, announced recently, that .

“averages 20 minutes for all wheels on a car.

“From a built-in cushioned seat, the serv-7-
~~jeeman uses foot contreols for spinner and

Operater can sit while he tests balance of wheel

26
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EIIfake, and hand controls for instruments.
Wheels can be spun to an equivalent of
125 miles an hour. A built-in brake retards
their speed. The apparatus carries a tool
and weight kit, dash-light and dual direc-
tion speedometer, and operates on 110-volt
current. Mounted on ball-bearing rubber-
tired casters, it is 50 inches long, 32 inches
wide and 18 inches high.
Pl —
\/if’araﬂéx Corrector Fixes Lens
On View Seen in Finder

To enable the cameraman to frame on
film the exact view seen in the finder, there
is a parallax corrector which compensates
for the difference in position between the
finder and the lens. The instrument is ad-
justable for the individual camera. With

$.12.50
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Lever moves camera lens to position of view finder

the camera mounted on the corrector in
the finder position, the photographer sights
his picture in the usual way, then throws
a lever which moves the lens to the exact
location the finder had occupied. Thus the
lens takes what the finder sees. Any shot
can be centered perfectly at any distance.

=419

£ 5 &
High Count of White Blood Cells
May Indicate Long Life

Prediction of the length of a person’s life
from a count of the number of white eélls
in his blood appears as a future possibility
in the light of discovery made by Dr. Carl

! - POPULAR MECHANICS
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i U{WLEFWB PrefaHhcated Steel-Wall House

e g e Has Canvas Partitions
found thatTh rats long life ' .

goes with a high count of
white blood cells, and
particularly with a high
count of the type of cells
called *“neutrophile
polys.” These blood cells
make up an important
part of the body’'s defense
against disease germs.
Female rats had a higher
count than the males, and
the females of most of the
strains studied had longer
life spans than the males.
Whether this relation be-
tween long life and white . e - - e
blood cells holds good Steel house with “umbrella” ro-of Il built of prefabricated steel panels, §
with humans is a question hos eeiling skylights and porthele windews on sides ;
for the future to answer.
According to one author-
ity, however, men have

1
._r;_ -l'-l'f..

&+
s 24

ejd:l-a_,-w-x-n o B 8 e f..;.

Lic

f r
|_,.."|._ #
[

a7
|
F

-y

Of radically new design, a prefabricated steel house, of-
fered to the government as a solulion of the problem of
. : housing defense workers, is formed by bolting together 20
higher white bloodcounts o\ ated panels to form a circular building, Made by The
than women, yet the av- Dymaxion Company, of Hoboken, N. J., it is said to be well ~
erage life span is longer suited Tor delense housingbetause of its low cost—about
for women than for men.  g750—and the rapidity with which it could be manufactured.
This seems to conflict The steel house, which weighs 1% tons, can be erected in
with the findings in the gix man-days, and dis tled in two days. Inside, it is 20
case of rats, but future feet in diameter and }2 feet high, the four rooms hemg sep-
study may shed more arated by canvas partitions. There are 10 “porthole” win-
light on this subject. dows in the sides, /d set in th (:e1]mg are 15 skylights.

M

L
Movie Cameras(Are Rigged on Odd S]ed to Film Ski Scenes

In order to obtain close-up motion pic- 20th Centuryv-Fox mounted cameras on an
tures of skiers in action, cameramen of Tmprovisedsled “dolly.” Cheap skis served
as runners, upon which a
framework of wood was
constructed to hold two
samera tripods and two
operators. When coasting
down hill the odd camera
sled was steered by a
third man on skis. To get
walking or level skiing
shots, several assistants
were needed; they had to
pull the sled by a rope
atiached to the front end
over level snow-covered
ground., The sled was
used in making a movie
in Su.n Valley, Idaho.
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/DEFENSE on the ASSEMBLY LINE

Vi Bl
Hopping over rough ground like a cricket, o midget battle

buggy from a Ford factory performs before critical U. 5. Army
men. These little trucks are swarming off assembly lines BY Alvu“ Macau Iav

Pmidm'l

Weeo Gt AL

by e 1-1.-!.{!_,-{

N THE defense effg tﬁéhrho‘li

country is sharing today, auto-
mobile and truck producers have
shouldered a huge production
load. For them, as for everyone
else, the defense assignment is
number one job.

All along the line this job is a
fight against time. Energetic ef-
forts of many hundreds of men—
at drafting boards, in tool depart-
ments, on construction projects,
and elsewhere—have pushed
through the thousand-and-one
preparations for production as

never before. The same effort goes
Bomb loaders like the truck obove are o new automotive item forward in production itself,

Vast fleets of army trucks are essential to move vast armies Airplane engines from the auto-

-
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mobile industry went into
service as early as July,
1940. The first of several
factories was turning out
400 a month last April
with 1,000 a month to
come. As other plants get
into production, the auto-
mobile industry will be
producing several times
that number of airplane
motors,

In Detroit, Dearborn,
South Bend, Chicago and
Indianapolis, builders are
working double and triple
shifts to hurry the struc-
tures for added engine
production. The machine
tools reguired by the
thousands for this spe-
cialized work—lathes,
broaches, boring and
drilling machines are be-
ing delivered on schedule,

AUGUST, 1941

The iron cavalry travels fost and well-armed. Two-way rodio keeps in
towch with the command and guns are ready for a brush with the enemy

Hundreds of these big gun carriers will be rolling from the Chrysler fac-
tory before the year ends. This is the “M-3 medium 28-ton tank”




Progress report on one
contract for liguid-
cooled airplane enginps:

Six hundred men at
work building trial en-
gines. Plant structure
was ready in April. De-
livery of 3,000 machine
tools running on sched-
ule. Output on first 9,000
enginez scheduled for
early summer.

Progress report on the
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Here are the first of $61,000,000
worth of machine guns coming
froam General Motors plants

first of three air-cooled
engine jobs:

Inside a board and tar-
paper shelter, work prog-
ressed all winter on a
24-hour construction day,
bringing completion of a
new engine plant last
March. Produetion began
in the spring; volume
output scheduled to be
reached in August.

Two other companies
newly assigned to pro-
duce guantities of air-
cooled airplane engines
have scheduled first de-
livery for this vear's end.

At least 150,000 men
will be working on the
automaobile industry's de-
fense jobs late in 1941,
and for virtually all, the
work will be new. In
April one company had
8.000 trainess working
under 350 supervisors.

Left, cleaning an Allisen air-
cooled airplans engine in prep-
aration for its first trial run

The 1,350-horsepower Packard
engine built for navy patrel tor-
pedo boats is os big as o sedan

POPULAR MECHANICS
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Another had 400 key execu-
tives learning tank supervi-
sory jobs. A third was using
a marine-engine production
department as training

ground for aireraft motor -

work. On another awviation
motor job, 2,800 production
workers already had oh-
tained their schooling at the
machines, learning while
output was in progress.

With tens of thousands of
workers in the industry due
to be moved up from present
automotive tasks, one com-
pany prepared to give special
instruction to 12 percent of
its personnel. Another car

Munitions dump? Mo, these are blower rotors for navy Diesels

Dashing horse-drown field artillery of bygone doys hos been sup-
planted by these rubber-tired gun mounts houled by army trucks

::.T"l

company, producing aviation
engine parts, released sgkilled
veterans to this exacting
work by advancing younger
employes to automotive jobs.

Automobile forge plants,
machining departments and
stamping plants in Detroit,
Lansing, Saginaw, Toledo
and other points are tackling
production of shells, shell
casings, fuses and percussion
caps. Others are busy on
parts for big guns and de-
signing sample weapons for
the Army.

A 513,000,000 arsenal for
production of gun and tor-
pedo parts and ammunition

(Continved to poge 186)
AUGUST, 1941
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Production of private cars for the world’'s most motoring notion is
being cut to give right of way te U. 5. Army equipment

31
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Fountain Handle on Dipper
Makes Sanitary Cup

Tilting the dipper vpward starts water howiﬁg fram
fountain handle, to form o sanitary drinking cup

Sanitary advantages of the drinking
fountain have been built into a modern
version of the old-fashioned dipper. Water
is dipped in the usual way but is not sipped
from the cup. Instead you tilt the long-
handled dipper until the water bubbles out
near the end of the handle and then drink
ag you weuld at a fountain.

- i, 77 4

: 'I-’:-E:Farming Strands of Cable
Increases Ease of Handling
Cable made of

pre-formed
strands is said to
be almost as easy
to handle as rope,
but is stronger
than convention-
ally made cable.
Instead of weaving
the strands from
ordinary straight
wire, machines
first form the wire
into the exact
shape in which
they will lie in the cable. This eliminates
cutting machines and the need for wrap-

‘ ping cut ends, since the eable will not ravel

32
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small strands to break, since they are un-
der less tension; and if they do break, the

¢ sstrands continue to lie flat and do not pro-

hude and endanger workmen's hands.

il ———
Dlesels Pass Million-Mile Post

Without Time Qut for Repair

Two Diesel-electric streamliners pulling
the Chicago and Northwestern railway's
“400” between Chicago and Minneapolis
have set a new standard for locomotives,
running more than a million miles without
time off for repairs. The twin locomotives,
each comprising two units developing 4,000
horsepower, make a round trip of more
than 800 miles every 24 hours and their
record of 100 percent availability since they
went into service in September, 1939, is
unmatched. Daily servicing and the minor
repairs necessary have been handled in
the four or five hour period available at
the end of the daily round trip. The “400™
averages 63.3 miles per hour, and after the
400-mile daylight run its power units are
immediately coupled to a standard sleeper

train for an overnight return.
Y
L4

o e | ]
C-Shaped Chock for Plane Wheel
Holds Front and Back

Airplane landing wheels can be held
more firmly, while stationed on the ground,
by a C-shaped chock made of wood, which
is being used at the United States Coast
Guard Station at Floyd Bennett Field. The
chock can be lodged easily against the
wheel and pulled tight, gripping the front
and back of the wheel.

C-shaped whael chock is placed or removed easily

POPULAR MECHANICS
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Motor-Generator Unit Speeds Up Old Machines

Old lathes, milling machines and
boring mills are being reclaimed
for operation under modern man-
ufacturing methods with the aid of
a combination motor and genera-
tor arrangement. It provides an
inexpensive adjustable-speed
power drive for machines which
need power in a wide range of
speeds, saving the time-wasting
exchange of intricate gears or
belts to alter speed, and it is ap-
plicable to many industries, in-
cluding metal working, mining,
aviation, printing and textiles.
The new system simply changes
alternating current to direct cur-
rent to run a direct-current motor.
This iz accomplished by using an
alternating-current motor to run
a direct-current generator, and
connecting the generator by wires
to a direct-current motor which
drives the machine. A direct-cur-
rent motor operates over a wide
range of speeds with good speed
regulation, and it can deliver 3%

times the prw ey "r"-']'ll.::l'l starting Direct-current motor on bench receives power from generator en
than at ﬂﬂrmﬂbﬂl}el-;:&ﬂg{ speeds. floor which in turn is driven by olternating-current moter
I .'l

Miniature Film of Human Hand Enlarged to Man’s Size

As proof of the claim that gi-
gantic mural enlargements can be
produced from 35-millimeter neg-
atives without showing grain, a
studio recently “blew up” one of
these tiny films to the size of a

man. The negative, slightly larger i
than a postage stamp, was en=- -
larged 52 diameters, vet the re- 1)
sulting print, showing a human

hand, was sharp in detail The e
hand was illuminated by a single .
60-watt desk lamp. The manufac- A

turer of the fine-grain developer— T
used in this demonstration said
enlargements, when properly de-
veloped, are limited only by the
gize of available sensitized paper.

Vi

[ Traffic accidents in 1840 took
35,000 lives, and 1,320,000 persons
—one in every 100 residents of the

Compare size of finy conjact print at '-Il},wi‘ll'l* enlargement United States—were injured.
1 . id Y ! A » 7
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From the tokeoff to the water's edge the various stoges
of a swan dive are shown in the picture above

Six divers leap simultanecusly from three different lov-
ols, balow, each performing his faverite dive

R

- “KERPLUNK !
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By Clyde A. Swendsen

Coach, 1936 American Qlympic Team

lF ¥OU have ever climbed up to a high
diving platform and then climbed
down again instead of diving off, I don't
blame yvou. It's a long way down and
even a champion hurts himself if he dives
improperly. The painless way to learn
high diving is to master the fundamentals
on dry land and on the low springhoard
before working up to the higher platforms.
Not even dives from the low board are
performed properly by the average swim-
mer. I'm going to tell vou a few things
that will make you better than average.
Once you have learned the fundamentals
of diving, vour knowledge will stay with
you all your life.
One of the simplest dives and one that
vou should do correctly is the racing start.
Use it any time you want to get started in

a hurry. Stand in a semi-crouch, arms *

stretched back, and grip the edge of the
pool with your toes. Now fall forward
until you lose your balance. Spring to-
ward the water with a terrific thrust of

r
i

L
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your legs and throw your arms forward, - «

reaching for the water., You should be
tensed and stretched as you hit.
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This is the tuck position for forword somer-
soult, head down, arms closping ankles

The racing start is a shallow
dive and you should go under wa-
ter only a foot or two. Start the
crawl kick with vour legs as your
glide slows down and pull back
strongly with one arm as vou re-
turn to the surface. Now
you are inposition to start
a fast crawl without los-
ing momentun.

Never make a dive un-
til you have looked to see whether
someone is swimming below vou
and never dive into strange water
until you have tested its depth.

A well executed swan or jack-
knife dive from a springboard is
beautiful to watch., Most swim-
mers are sloppy springboard
divers and yvet good dives are easy
once you understand what vou are
trying to do. Don't just hit the
end of the board and jump off, but
time yourself to the rebound. The
springy board will do most of the
work if you give it a chance.

Watch a good diver and you will
see that he takes three fast steps
and a hurdle to reach the end of

AUGUST, 1941

For a racing start (above) grip edge of the poal with
toes and fall forward, springing toward the water

Taking off with
perfect timinag,
two swimmars
glide through
the air together

in swan dives




Posed picture below illustrates the position for a swan
dive. This i o good preliminary practice for the dive

the board. That's what you should
do. During this approach you
should keep your balance by
swinging your arms simultane-
ously at yvour sides instead of al-
ternately. Raise your knee up in-
to the air for the hurdle. Land on
the end of the board on the balls
of your feet and ride the board
until it rebounds upward. That's
the time to take off, at about a
75-degree angle. Don't hurry.
Take the hurdle and the spring
slow and easy and use your arms
for lift.

Both hands and feet should en-
ter the water cleanly. Your arms
are extended over vour head, not
with the hands side by side but

36

Here's how o champion looks in o swan dive from a sta-
tionary platform at Olympic Swim Stadium, Los Angeles

To complete jockknife dive, above, swim-
mor raises his legs, keeping his head dewn

with thumbs clasped, one hand
over the other. Keeping the
thumbs clasped tightly will pre-
vent one arm being thrown back
when you hit the water, and avoid
wrenching a shoulder. Your toes
should be pointed but that's not
all. Push out with vour legs, tight-
ening the thigh muscles, and then
point your toes. That straightens
vour legs as well,

Always streteh for the water as
yvou approach it. II yvour body is
relaxed you will make a big splash
and in addition youmay be thrown

FOPULAR MECHANICS
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In practicing swan dive, stand on one foot,
stretch the other bock, and extend arms.
Here Coach Swendsen instructs a pupil

Y
- A
1 -y e |

around and sprain some muscles.
These fundamentals apply to all
dives.

You won't be able to remember
all these points at the beginning
so you should do plenty of prac-
tice on dry land. Practice getting
your arms overhead with clasped
thumhbs and get yvour head down
between yvour arms. Sit or lie
down and practice pushing out
your legs and pointing your toes.

Mark a path off on the ground,
16 feet long and 20 inches wide, to
simulate the dimensions of a
springhoard. On this vou should
practice the three fast steps, the
hurdle, and the takeoff. The av-
erage diver uses 13 feet of the
board. You will need plenty of
practice because when diving you
should do all these things auto-
matically instead of having to re-
member each point.

You will make better swan dives

after some dry land training. Stand on one
leg, stretch the other back, and stretch
out your arms. Alternate on each leg.
Then lie down and stretch your arms and
legs up off the floor at the same time. Re-
peat these exercises at least half a dozen
times, at each practice.

When vou try the swan dive from the
springboard you should arch your legs
back while you are in the air by stretching
from the waist down, Straighten your body
and drop your head slightly as you near
the water, and bring your outstretched

(Centinved to poge 178)

Left, Swendsen poises student for back dive. Center, raising knee for hurdle that carries you te and of :-pﬁn;-
board, incraases bounce and makes for better dive. Right, clasp thumbs during dive, one hand aver othar

AUGUST, 1941
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IncendiarySabotage ‘Pencil’
Produces Intense Flame

I |- i 2
Testing the incendiory bomb Gkd by :ubnteurs

Incendiary bombs, made up like fountain
pens, are receiving attention of law en-

. forcement officials in connection with na-
. tional defense problems. During the first
. World War such bombs, which produce
© flames hot enough to burn through steel,
were used in sabotage activities and caused

“ untold damage to Europe-bound cargoes.

\F

r_,-l 3 E"M:achliﬁe Gun’ Road Jolts Autos
3 Encroaching on Center Line

« 1+ Careless motorists who weave in and out
+  of their lanes on the open highway will re-
= ceive a bouncing rebuke if they run into

the center of a stretch of “machine-gun”

-

-
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Centerline with “washboard” ridges keeps cars in line

38
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pavmg between Peabﬂdy and ?lm'é'nce
Kans. Black-painted cement bars, 18

-inches long and spaced a foot apart, pro-

trude about an inch above the paving to
replace the usual center line, When a car
begins to swerve into the center line, the
wheels start vibrating due to the bars, and
the motorist is reminded to pull back into
line again. It is believed that the new pav-
ing will keep motorists in their proper
lanes and aid in preventing accidents.

i o

Time Switch Run by Alarm Clock
Turns Radio On or Off

Any average-type alarm clock may be
fitted with a special time switch that turns
on the radio or an electric appliance, or
turns it off, at any desired time, With the
alarm dial set at the time you want vour
radio tuned in, the switch goes into action
at the right moment. The attachment con-

Arrow indicates time switch attoched to alarm clock

sists of a knob that fits over the regular
alarm key, a small chain that connects it
with an on-and-off pull switch, and a cord
with a special plug and socket for making
connection with the wall outlet and receiv-
ing ’E'ljxe appliance plug.

r_:; ti' {1
TidEs‘EprE:cast Inland Weather
Over a Long Range,
,é{' ;Juta:#

Studies by the %ceannfrap‘hu. Institu-
tion indicate that long-range weather fore-
casts for inland regions as far west as Illi-
neis can be made from the sea-level gauges
at Miami, Fla. Changes in sea level were
found to be due to fluctuations in the Gulf
Stream, which in turn varied with ocean-
wide winds. It is these winds which influ-

. POPULAR MECHANICS
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ence continental weather, but they
were too vast to measure until it
was found that they move in the
same great whirl as the tremen-
dous Atlantic eddy, of which the
Gulf Stream is a part. The inside
of this eddy is a little higher than
its outside edge, and as volume of
the Gulf Stream increases the
American coast level drops slight-
ly. Since the winds and the At-
lantic eddy seem coordinated, the
winds can be gauged by the varia-
tion in sea level shown on the tide
gauges. Strong winds cause a
more thorough mixing of tropical
heat with arciie cold, and result in
slightly warmer weather in the
north and cooler weather in the
tropic regions. Thus a general
correlation has been detected be-
tween the mean sea level at Miami
and monthly temperatures as far
west as Chicago. o ol

L/ Pine Odor to Perfume Car

Evaporates From Phial

Filled with a liguid that will
perfume the inside of the automo-
bile with a refreshing pine aodor,
a glass phial elips on the car heater
or other convenient place. It may
be used, too, in the home wher-
ever the smell of pine woods is
desired. The liguid evaporates
from a wick in thr' perfprated cap.

Clipping phial of pine scent to car heater
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Pipe Inspector Rides a Scooter
Through 42-Inch Main R

a9

i

Pipe inspector eases his work with h:uc.hr pushed by foot

Not for mere exercise or fun, but to perform im<
portant work, H. H. Wilkening rides daily on his
scooter, His task is to make regular examinations
of 7142 miles of water mains being completed at new
ordnance works near Joliet, 11, to see that they are

| in line and properly joined. Because of the limited

headroom in the 42-inch diameter pipes, Wilkening
has found that the scooter provides a comfortable
and su.i‘?bl;l_.r fast mode of transportation,

483, —

F"
Hamper Has Remnvab e C%c-tl;?:u Bd

Inside a new washable
hamper is a laundry bag
that you can pull out and
send to the wash without
touching the soiled clothes.
Then a clean bag can be in-
stalled. The outside cover,
which fits over a rustproof
wire frame, also is remov-
able for washing, and it
can be matched with the

color scheme of the bathroom. With all parts thus -

Sl

removable, the hamper can be kept sanitary. It re-——

sists water and mildew.

——
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This free-piston Otte and Longen engine
| built in 1867, an early internal-combustion
type, is seen at Ohio State University

40

Above, testing “knock” quality of gosoline
by comparing with known fuels in stand-
ard cctone roting engine built ot Waukesha

Upper right, the original Diesel engine

e
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Part |
By Roderick M. Grant

'EVENTEEN passengers climb out of a Strat-
oliner at La Guardia field and learn, amazed,
that they made the trip from Chicagq in 2 hours
and 48 minutes—record time. Theyhad breezed
along, 19,000 feet up, at 270 miles an hour.

A 13,900=-ton motorship slides down the ways
at Tampa. Penguins on dress parade watch a
Diesel-powered snow cruiser lumber across
Antarctic ice on a scientific treasure hunt
Bombers spill tons of death and devastation
over three continents. A Dakota farmer flips
the toggle switech te light his livingroom, and
down in the basement an engine purrs softly
into life to generate the power that lights his
home, pumps his water, turns his grinder, op-
erates his milking machines,

Front page sensations these would have been,
a generation ago. Today the aboriginal New
Zealander and the Indian far up the Amazon
look up without excitement at the passing Clip-
per, and nomadic Americans drive across the
120-degree desert and up 14,000-foot Pike's
Peak without thought of the engine that takes
them anvwhere at the touch of a pedal.

|
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Here is the four-stroke cycle: above, intake
and compression; below, the third or power
stroke sef nFF I:l}- :Purk, and exhoust

) [ x\x___;'"/

s

P

People numbed by marvels take
for granted the internal-combus-
tion engine, which in less than a
century has made real man’s dream
through the ages—to fly like birds,
to swim like fish in the depths of
the sea: which has raised man's
standard of living to the highest
level civilization has known, while
it made possible the most horrible
of uneivilized wars.

But how long can we take for
granted the internal-combustion
engine? Some geologists think its
{wilight may come within the life-
time of living men, For, while
crankshafts can be turned by ex-
ploding gas or gunpowder or aleo-
hol or coal dust or even flour inside
a cylinder; this internal-combus-
{ion age we live in depends upon
petroleum. When the last barrel of
oil has been sucked from the earth,
men may turn first—as the Ger-
mans already have—to producing
synthetic gasoline from coal; then,
as [oresighted scientists are al-
ready doing, they may harness the

AUGUST, 1941
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.Eir—:undiﬁaning unit of a streamliner, top, is
run by on internol-combustion engine burning
bottled gas. It pulls out like a drawer

This portoble gntuline—engiﬂhdri\ra_l‘l mmpms.-'
| sor delivars compressed air at 100 pounds for
powaer drills, road I:iuilding and the like
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sun's power and the power packed in the
uranium atom. But that will be the end of
the internal-combusiion era we know.
How long the world's petroleum stores
will last is a controverted question. A pre-
eminent geologist recently said American
petroleum stores would probably be ex-

hausted in 30 year’s; but, he added, there is -

ample coal to supply needs for 6,000 years.

The Dinl;l-pnw.rad ‘tug toking its beptismel splash

can taw oil barges with the copacity of 240 tank cars
Bocony-Vacuum Ol Co.
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Gos-generating process of chareoal-burns=
ing units on Swedish autos is shown above

Left, the Douglas superbomber gets avia-
tion’'s biggest engine, a 2,000-hp. Wright

Another autherity, Dr. Gustav
o Egloff, research scientist of the
Uniyersal Oil Produtts Company,
s more UM

“T believe EJL’!U[L’LII‘] is being
formed in the earth at a greater
rate than we are consuming it,"
he says, pointing to the fact that

" preans, lakes and rivers abound with fish

and mollusks like those found in many
petroleum-bearing soils. Microscopic dia-
toms identical with fossils found in Cali-
fornia oil shales are being scooped alive
from the ocean and yield two percent of oil

—which might, he thinks, be greatly in-

creased under the temperature, time and

pressure conditions of the deep earth. The

Maintainer of streamline Diesel engine lifts cylinder-

head cover to inspect the valves and injector rockers
Eants Fe Railway

T
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Beginnings of the revolution in farm
pewer—one of the first gosoline-
driven CuTerpi_II_u_r__i-, Date, 1908

entire world's production of
crude oil since the industry
was born would not fill a hole
a cubie mile in the earth, “an
insignificant velume,” savs
Dr. Egloff, “compared to what
nature must have produced
and still is producing.”

He offered this prophecy:
“In view of the inereasing
volumes of erude-oil reserves,
the probability of continuous
crude-oil formation, better
utilization of crude oil and its
producis, and considering the
trifling volume of petroleum
used to date, one can look
with assurance as to the fu-
ture oil supplies for our every
need for thousands of yvears.”

That from a top man in the
industry. So vou may live to
see the death of the internal-
combustion age, or you may
be witnessing only its hirth.
Al any rate, let us glance at
some milestones in the devel-
opment of this power package
so fundamental to peace and
war in this vear 1941,

You may credit a German
monk of the fourteenth cen-
tury, Berthold Schwartz, with
originating the internal-com-
bustion engine, for he is gen-
erally acknowledged the in-
ventor of gunpowder and the
gun, There are also reports

(Continued to page 172)
AUGUST, 1941
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Contrast the grunddudd'# af ﬂpp;r left with this brute of a meod-
ern Coterpillar Diesel working on o highway job in California
e ——

Below, mechanics ready a six-corburetor rocing car for the gun
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~ Speedboat Tows Small Plane to Study Takeoff

O =
i Attached at the side of spesdboat by a long arm, this model seaplane is toewed on water to correct foulls
V Wy of the big ship in teking off. Crew membaers take motion pictures of its action at various speeds

Tests designed to reduce the tendency of as Model 31, which is attached by means of
- £, amphibian planes to porpoise, or lunge an outrigger to a fast speedboat. The mod-
< ., when gathering speed for a takeoff are be- el is hauled at varying speeds past stakes
ing conducted at Long Beach, Calif., by set at 30-foot intervals along shore, and
~) student engineers of California Institute of the action on water is checked by members
Technology. Specifically, they are attempt-  of the erew aboard the speedboat who take
_ - »—ng to verify a theoretical solution of the motion pictures and make constant speed
“ . problem as worked out by the Cal Tech sci- recordings. Information on the travel angle
entist, Prof. Robert Millikan. Used in the of the model's keel in relation to the water
tests is a $6.000 scale model of a Consoli- at various speeds and under different con-
dated twin-engine flying boat, designated ditions is of particular value.
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L3 / ,&’nrtable Radio Therapy Unit Gives Treatments in Auto

Short-wave radiation treatments now  while riding in a car by using a thermodyne
may be taken at home, at the office, or even  apparatus designed by Dr. Lee de Forest,

v b g (2o il D : radio inTentor.—This type
Tuy ‘ﬁ-‘:- ' . j~ of therapy is adminis-
- ) tered for arthritis, neuri-
f\g ~) s tis, colds, lame muscles
ey and similar ills. The au-
S Ty ; tomobile unit includes a
i . i motor generator for step-
T :: o ping up current from the
S- ' car's battery, a control
= 4 j , panel that may be at-
? tached to the instrument
— HJ board or to the back of
w o the front seat, and two
) . terminal pads, one of

-

which is placed on the
seat of the car and the
other on the floor under
the feet. The thermodyne

-BJ Lo Left, eantrol panel for shart-wave therapy unit is meunted on back of aute 3]5'0 is effective in kEEFI-
""1‘? seat. Right, installing motor-generator in trunk compartment of car Ing a person warm while

44 POPULAR MECHANICS
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working a cold room, in an) ex-
posed place, or while dr Lumg in
the winter. In tests, people using
the radiation pads have remained
warm and comfortable in their
ghirt sleeves with the windows
ppen during cold weather, Cost of
the power required to warm the
body by means of short waves
amounts to about one-tenth that
of heating the entire room.
< S5/4
Rain Suit for Sportsmen
Folds to Small Size
Always ready for an unexpected
rain, a waterproof jacket and
trouser sel, weighing about six

ounces, can be folded away in a
pocket, tackle box, golf bag or au-
tomobile glove compartment, It
makes n par:kage appm*mnamh'

Golfer wearing roin suit which may be
taken off ond folded away as in inset

five by eight inches. Worn over
the regular clothing, the suit pro-
tects the entire body.
sheen treated rayon, of which it is
made; is windproof and moth-
proof, fwill not mildew, shrink or
stretcl, nor become sticky or stiff.
Rubbing a damp cloth over the
surfate cleans it easily. The suits
are made in green, brown, vellow
mq_fwhiw, in all sizes.
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Transparent Beds Help Nurses
Care fnr Huspltal Bahles
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All-around visibility of boby is given br rrunipuren! bassinet
used in hospital, helping nurse keep waotch over infants

Streamline bassinets that are transparvent on all
sides have been installed at Mercy Hospital in Chi-
cago, 111, enabling nurses to watch more closely
over their new-born charges. Made of plastic ma-
terials, the new units can be converted into oxygen
tents or 3ncuhaturs.

i -S;I"J’
Army Tests Latest *Trackless’ Tank

For Reconnaissance Units

Officialz of the War Department were given their
first view recently of a “trackless” tank which is a
departure from former types and may offer wider
military use. Preliminary tests made at Fort Myer,
Va., indicated the tank may be adaptable for recon-
naissance purposes. It is reported that plans are
made for redesign of the superstructure so suitable
weapons may be added.
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All wheels of “trackless” tank follow rise and fall of ground :
i
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Elkhound pups in the “ma-
ternity ward,"” above, await
arrival 'of mother with their
luneh, Left, a P-I:Iir of Mar-
wegion elkhounds go  pie-
nicking in the station wagon,
The ranch occommadates
150 dogs the yeor arcund.
“Show" dogs are sent in
September fo grow thick
coots in advance of the saa-
son in semi-tropical Loz An-
geles. Navy dogs stay thers
while their masters gre ot
sea; wocationers send their
pets up to the ranch for
holidays. Below, a pair of
wolfhounds start for an eul-
ing in the camp car

Plenty of us would like to
lead o .dog's Kfe as it is
lived on the canine Dude
Ranch in the San Barnardine
mountains of Colifornia;
Those new guests; above,
apparently believed what
they read in the advertise-
ments, far they arrived all
decked out in “"dude' togs.
The ranch is really a board-
ing kennel in a nationol for-
est, far from human hobita-
tion, where dogs with "fire-
cracker' or city nerves are
sent for rehabilitatian
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Mewfoundland puppies romp to-
gether en the porch of o bunk
hnu:r_', abave. Each ""gur:i.l” is
allatted an individual howvse with
a 15 I:r:,r 40-foot runway. There
ore exercise corrols, dispensary,
“maternity ward,” and sanitary
kitechens where more than 200
pounds of ground meat are pre-
pared for o single I:m:d'mg, |:||un5|
with biscuit, shredded wheat, cod
liver oil ond eggs. Special diets

are avoilable for dogs with fin-
icky stomachs. The ranch ewners
raise Mewfoundlands, Merwegian
Elkhaunds, Irish Walfhaunds and
Chows, In the harness room, be-
law, "Klendike,” an Alaskan
husky, owaits his personal leash
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Above,-a Newfoundland carries the dog lunches on a hike or-
ganized for bis fellow guests. Belew, @ hungry collie forgets
table manners when the chuck wagen rolls up to the door with
“chow.” Six hired hands attend the dog guests in peak seasan
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Typewriter Cover on Table

» Enlarges Top When Open

Typewriter cover on small desk forms two shelves at
sides when open. Inset shows it closed over machine

Combining two useful purposes in one
unit, a dustproof cover of the turret-top
style, hinged to a typewnter desk, forms
extra working space when it is lowered
Closed, the table top measures 17 by 20

.u:pches, and opens up to 17 by 38 inches. ¢

i
“One Antenna Replaces Many
With Aid of Coupling Unit

With the aid of small cans containing

" coupling unit recently patented by Howard ™
} K. Morgan, Transcontinental and W estern__

Inc., one fadio antenna may be used -

&11

Coupling wnit lets one antenna do the werk of many

48

efficiently on several frequencies. It also
can be operated on several frequencies si-
multaneously. Replacing eomplicated and
expensive switches or a multiplicity of an-
tennas, the device has made possible the
development of directional antennas that
work exceptionally well with TWA's two-
way frequencies. The new system permits
antennas to be located remote from all in-
terference since signals are delivered to
receivers through a single buried wire.
Tests have shown the new antenna to be
free from interference when installed in
the vicinity of other antennas which were
being disturbed by electrical noises.

22l
Nonspill Can for Use on Bench
Helps Clean Small Parts

For use on a bench where small parts are
cleaned with inflammable liquids, a non-
gpill can that reduces evaporation to a
minimum and guards against fire is avail-
ahle. The parts are placed in a perforated
metal dasher mounted slightly above the
fluid level. When the dasher is pressed
downward the cleaning fluid filters through

"‘3§

4
s

Lerun
LEVEL

TUBE HOLDING
b SPRING

L)
+Inflammaoble liquid in con rises through perforated
~ dasher, shown in inset, when it is pressed downward

“the screen and flows over the parts, and

. when released it is forced above the liquid
“level by means of a vertical coil spring.

The hinged cover, supported by a metal
stand, is convenient for drying parts.

@ You can obtain additional information
about commercial products described in
this magazine by writing to the firms listed
in the Where-to-Buy-It index, page 4-A,
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D (;Battlefleld X Ray Examines a Soldier a Minute
| Ltz A | o i
Fastest portable X-ray =i ' ——

e world is the battle-

d unit being distrib=-

U .uted to army bases in the
TUnited States and its pos-

gy sessions. It takes just ten
minutes to set the ma-
chine up in the field, and
\then it permits X-ray ex-
amination of one soldier
Txper minute, Its purpose is
to locate the position of
bullets and shell frag-
ments in wounded men
where hospital facilities
are not available, partic-
ularly in making direct
studies of the patient
H..f without the use of films,
can be used, however,

for making X-ray pic-
ures as well. Regulation
rmy stretchers will
c.}serve as tabletops for the ;
unit. The stretcher bearing a patient can be  again after the examination has been made,

placed directly m} the fral}te and removed so that the patient need not be disturbed.
ot
'l

Pvrethrum Reaper Opens Up a New Commercial Crop

Commercial production of pyrethrum invention of a mechanical harvester for
flowers, used in making insecticides, has pyrethrum heads. The machine, combin-
become possible in this country with the ing features of a corn binder and a cotton
stripper, was built by '
U. 8. Department of Ag-
riculture engineers. Four

Without waiting for transportation to a hospital, examiners can spot bul=
lets and shell fragments in wounded soldiers with this portable X-ray

. "‘i

L

=

acres or more could be
harvested by two men
with the machine in a -

VL geq

-E’.u;,

day. Pyrethrum, with -

flowers resembhng white o

daisies, is a close relative —

of the chrysanthemum.
Because it could only be
harvested by hand it has
never been grown com-
mercially here, but is im-
ported from Japan, Yugo-
slavia, Brazil and Kenya.
It forms the base of the
popularly-used fly and
mosguito sprays.

{[State taxes on gasoline
and motor vehicle regis-

#

rld L en

L

This “daisy’” harvester is gathering pyrethrum heads, from which insect trations last ‘Y_EM: aVED=
sprays are made. Previously pyrethrum flowers always were hand-picked aged $40.59 per car.
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Picnic Grill on Folding Legs:
Has %Emavabl% Ash Pan

P.. <4 l‘-:) r- i |r' & -Lﬂl

boards instead of through them, is offered | 1._*
as a solution. When plaster is laid over the -
boards, the nails permit a resilient tie be-
tween the studs and plaster, thus reducing
ihe danger of cracking when the building

wttlgs or the framing members warp. ¢

f-J!I t7 a.T w

") U S Loses 4,402 Square Miles *
In Remeasurement of Area -

-

In the first remeasurement of the conti--
nental United States since the census of i
1880, the 1940 eensus shows a net reduction =7
of 4,402 square miles for the total area. -
. The basic remeasurement embodied a
number of boundary changes, map im- «t

Outdoor charcoal grill with shelves ot ends ond a
windshield ot back folds compactly os shown in inser

Picnickers can prepare a full meal out-
doors on a collapsible grill that is 16 inches
high when set up on its folding legs. The
cooking surface is 9 by 18 inches, and re-
movable shelves at the ends provide a place
for extra pans or utensils. A sliding pan
retains ashes and sparks, keeping them
from falling on the ground, and there iz a
windshield at the back of the grill. When
folded to a size of 10 by 18 by 6% inches
for storage, the legs are pivoted upward,
shelves and windshield are stored inside
the grill, and the unit may be carried by a
hm%ed handle.

k’pecml Nails in “'Floating Wall"
' Reduce Plaster Cracking

Strains and wi-
brations resuliing
from the natural
movement of the
walls of buildings
are the chief rea-
sons for cracks in
plaster. Now a

: | “Floating Wall,"
comprising wallbﬂards fastened by a grid-
covered nail which is pounded between the

50
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provements, new surveys and court deci-

sions affecting boundaries. The total area l'

now is 3,022,387 square miles compared .
with 3,026,789 previously. An increase of °

3,252 square miles in land area was report- -

ed, but inland water area decreased 7,754

o sguare miles. There were alterations in the-
g a{._c:Edlted area of every state. "

be [l 18
Automatm Tool Bends Tire valva’

Guesswork may be taken out of tire-
valve bending with an adjustable tool that
shapes valves to fit any wheel design. A
chart is furnished showing all wheel speci-
fications, which enables the user to set the
tool so it will bend the valve to any desired
angle. Small in size, the tool can be fas-
tened to the edge of a bench.

Fastened firmly to o bench, this valve-bending Innl.;’_

may be set for any angle required by outo wheel &

POPULAR MECHANICS
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$2,000, 000 OR _NOTHING
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HE size of a woman's palm and mbuw:‘]
for a million dollars, the Presidente
Vargas diamond, fourth largest ever found,
is being cut into small gems that will sell in
aggregate for about two million dollars,
Weighing 726.6 carats and shaped rough-
ly like the geographical outline of Brazil,
the country in which it waz found, the
Vargas was studied and tested for 18
months before the first cut was made with
amazing accuracy a few weeks ago. The
reason for that lengthy period of prepara-
tion was that one slip might have shattered
the big diamond into a handful of dust,

AUGUST, 1941

The Vargas with steel
blode in place for tapping.
If eutter is lucky, diomond
splits along black lines
which indicate greoves cut
with another diameond

Loft, ¢uttar marking corner
to be sowed off diomond

Ever since Harry
Winston bought the
stone, he had expe-
rienced tortured
dreams of seeing the
Vargas crumble to
“salt” under the cut-
ter's hands. Such
things happen.

In order to elimi-
nate as much of the
risk as possible, hun-
dreds of glass replicas were cut; the dia-
mond itself had been subjected to every
known test, to determine its exact strue-
ture and hrittleness. As a matter of fact,
the usual procedure was reversed in the
case of the Vargas.

Ordinarily after the lines of cutting have
been méarked in India ink on the diamond,
another diamond is used to cut a tiny
wedge~shaped groove along the main line.
Then a Swedish steel blade is inserted; the
blade |is tapped with a mallet—and wvou
either| have two diamonds, or a small
moundl of dust,

|
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Above, million-dellar gem cut
from the Jonker diomond
weighs 50 carats

Right, wrought iron gates
guording room in which the
Vargas is being cut

Because of the unusual
grain of the Vargas, it
was decided to saw it
first. Usually this proc-
ess is reserved for the
smaller pieces cut from
the cleaved oblongs.

The saw is a bronze
disk, 3/1000 inch thick,
which bends as easily as
paper. The edge is im-
pregnated with a mixture of diamond
dust and olive oil, turning at 2 500
revolutions per minute—at a faster
rate it would slide without cutting:
slower it would wobble and waste
more of the diamond. In effect the
saw is a cross-cut, and must be used
across the grain; cleaving is done with
the grain.

In cutting any diamond, 45 percent
or more is lost in dust. Usually this
dust can't be saved. For making dust
used in cutting, industrial diamonds
are ground in a mortar that looks like
a lead pipe cartridge. The dust is

52

ground so fine, it will pass through
a filter that will hold water.

Back in 1938 two brotherg, Bra-
zilian farmers, were, walking
along the bed of the Santo An-
tonio River and picked up a rock.
At first it looked like a hunk of
salt. But after they threw it away,
Manoel Evancio, one of the broth-
ers, noticed the way it caught the
sun's rays. To satisfy himself, he
brought the “hunk of salt” to a
broker in Rio de Janeiro.

In a short time Manoel's sus-
picion was confirmed—it was the
fourth largest diamond ever
found, the Vargas. The brothers
were paid more money than they
could have earned in the course
of their normal life span.

In a couple of hours diamond
merchants from Antwerp
to Johannesburg and New
York had heard about the
find, and were making
feverish plans to buy it
One of these was Harry
Winston. And while he
was one of the first to ar-
rive in Rio de Janeiro, he
was too late. The diamond
had been sold to Oswaldo
Dautez do Reis for $400,-
000 and sent to Amster-
dam. That was the begin-

Balow, ruler helps to demons-
strate the size of the Brazilian

POPULAR MECHANICS



Loft, vault in which the Vargaos is kept has solid steel
doors, each 16 inches thick and arronged in loyers.
It i Frnlul‘:lud r:rr an electric alarm

The Vargas, being held by the young wo-
man, is almast the size of her palm

ning of a chase which kept Winston
traveling four months, during which
“time he covered over 20,000 miles.
Eventually he bought the diamond.
Unbelievably, though it was insured
for a million dollars, it was shipped to
~America by ordinary registered mail,
at a cost of 70 cents, with no more spe-

cial precaution than one would take Specially constructed cup holds Vargas diamond
in shipping a silk shawl, against bronze cutting blode. MNext step is to turn
However in this countrv. at the on the power—and hopae for the best. This is how one

corner wos sowad off before splitting the stone
{Continued to poge 162)
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lems|in minutes, instead of the hours re-

TIHY Fllaments AIE WEIdEd quir{!.d by ordinary analysis methods, and

Under Magnifying Glass  will simplify the work of the medical sci-

entist and biologist. Using a measuring

apparatus called the polarograph, Dr.ﬁ

. L W,

Langer sets dials to correspond with the
voltage of the substance to be measured,
somewhat as a radio is tuned in to a cer-

tain station. Then he reads on a dial the
amount of current passing through the
solution, and thus can tell the amount of ¥ —_
the particular substance it contains, Es-
sential parts of the apparatus are a reser-

voir of mercury, a small storage battery

and vgrious electric meters.

I:'II (_'j' ‘er
Transparent Leaves of Album
Seal Themselves Over Photo ~d

Self-sealing pages of a new scrapbook -..
eliminate all need for the pastepot or brush
or flatiron. Photographs, clippings or doc-
uments are laid in position on the page,
then the transparent page is laid over
them, automatically sealing them in the )
book. No heat or moisture is required. The
transparent covering protects the exhibits
from dirt, moisjure or }-ﬂmpg‘ring. "!fn —

VoA gad Derals J g5 ™

L |
-

Spﬂl-wading a fBlament '|.-"2l.ﬂuﬂ :n:h in lﬁnmuinr % 6
so delicate a job it is done under magnifying glass =
ok
One of the most delicate of welding op-"
erations is involved in the making of the
tiny, K-shaped filaments for thermocou-"==
ples used in measuring high-frequency
currents or voltage. The nickel-chromium
filament is 1/2.000 inch in diameter, one-
fourth the thickness of a human hair, and - o)
it must be spot-welded into the posts of =
the thermocouple stem. This welding is<T™
done under a magnifying glass. The stem
ig a-tu ward sealed into a tipless bulb.

Ly — 1 T <2
emical Analysis Made Quu.khf T - : S :
With Electric Current - i > s

Chemical substances present in bil==
lionths «f ounces can be measured accu<
rately by recording tiny electric currents
passing through the solution being tested,
says I Alois Lenger, research chemist at
Westinghouse Research Laboratories, East

3 : Top, placing photograph under transparent poge; be-
Pittsburgh, Pa. This method solves prob-  |ow, sealing the picture by simple pressure on page

5.-4.# POPULAR MECHANICS
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Camera on Rider’s Back Gets Movies of

Wearing a moVvie cam- =
era mounted in a special
rigging on his back, the
noted huntsman, Grover
Vandevener, recorded
some amazing action pic-
tures of riders following
him over the jumps. The
shots were made for Par-
amount’s film “Virginia!.
An idea of Director Ed-
ward H. Griffith, this is
said to be the first time
the stunt has been used in
making movies. The film
reflected the movements
of the cameraman-jump-
er's horse, as well as those
of the other horses fol-
lowing close behind.

410
Hunter-comeraman, riﬂ;,c
top, prepares|fo 2

movies of hunt
tion
mounted In @ special
holder strapped over his
shoulders. Bottom, o typ-
ical scene caught by cam-
era showing horse and =l
rider going over hurdle L o

1 _.. ._J . fﬂiﬂi
Ladder on %thlzels Teaches Six Roller Skaters at Once

One instructor can
teach six novices at a time
the art of roller skating
without much risk of
spilling them on the floor,
by using a “floating lad-
der” designed by Tim W,
Smith, manager of a rink
in Fountain City, Tenn.
The beginners learn to
halance themselves while
clinging to the ladder
whi¢h rolls on three bicy-
cle wheels, one in front,
two at the rear. After
three such lessons a stu-
dent is usually ready to be

Roller skate instructor here has five learners clinging to wheeled Iu:l:ln( turned loose on his own.
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I_I OW hot can your house get under the
summer sun? Hotter than you think,

 possibly, since mid-vear temperatures of

150 degrees Fahrenheit are not uncommon
inside the outer walls of typical uninsu-
lated frame houses. Unvented attics on a
normal summer day may go over 115 de-
grees Fahrenheit, holding a thick blanket
of hot air that keeps the interior of the
house below from cooling off.

Something can be done about such a sit-

56

Applying insulating file board to ceil-
ing by nailing it to joists

Below, testing firg-resistance of mineral-
woal insulation with blow tarch

_r L ..-‘l.'ltd“"—%.-"

Grooving ]n:u!aling board with
tool d:viwd for that -purpose

uation by the man who
owns his ofvn Rome. That
thing is to erect a barrier
against heat waves at-
tacking his home— a bar-
rier that also will afford
protection from cold in
winter. Relief from torrid
summer temperatures
lies in the use of modern
insulating materials, in-
corporated in the house at
the time of construetion,
or added to the house that
has been built without
adequate insulation. In-
sulation also provides the
answer to the home own-
er who wants to reduce
his winter fuel bill, add
to the comfort of himself
and family, and make
other gains in the way of decorative inte-
rior finish, healthful living and enjoyable
atmospheric conditions the year round.
Heat always seeks the lowest tempera-
ture level. If the inside of your home is
cooler than the outside, the heat seeks to
enter and even things up. The more of that
heat vou keep outside, therefore, the cooler
the interior of your house will remain. In-
sulation slows down the passage of heat
through the walls, summer and winter,

POPULAR MECHANICS
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= enter an uninsulated room

' in the summer.

;.
-1
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Le

pplying inhh'lmg batts in aftic.

ny hamv awner can d? the job

! A i L |J,-'"/‘.-
heme it ls the horme own-
s ally in combating ur-
doslt‘ahlc- temperatures.

Wall or ceiling insula-

£
wdY tion makes inside surfaces

cooler in summer than
they otherwise would be,
hence lessens the feeling
of heat in the room—the

) feeling you get when you

L
o
}
(5 4

|

Experi-
ments have shown that in-
sulation-board sheathing

" on a house, plus one-hali-

inch insulation Jath, will

How shiplapped roof insulating board may be opplied to o flor roof
deck to seal out heat in summer end seal it in during winter. Below,
soctional view of building showing typicol wses of structural insu-
lating board, Seme applications are practical enly fer new houses

INSULATION BOARD
SHEATHIMG

INSULATION BOARD

IMEULATRON BOARD TILE

SHEATHIMNG

IS ULATIOM
BOARD PLAMNK

T S

keep out 423 percent aof
the heat that otherwise
would pass through the
the walls, It also will keep
in the same amount of
heat in the winter, which
would be lost otherwise.
Modern insulating ma-
terials are produced /in
several forms for use
where one or the other is
best indicated. Flexible
insulations, known as
blankets or quilts, and
made of eel grass, animal
hair, wood fiber, mineral
wool and other fibers; the
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A *all"
) made

“poured” or

tion,

Insulating tile board may be applied
to ceiling by using on odhesive
type of insulation,
from mineral sub-

Sstances, and produced in
T granular, powder and fi-
“hrous forms,

which is
hand - packed
into place between the

Jstruetural members of a

insula=
steel or

building; reflective
either sheet
bright metallic foil (usually
aluminum), and the board
tvpe, which is essentially
manufactured insulating
“lumber,” made in many
forms for every possible use
in insulating, in construction
as actual building material,
and as decorative interior
finish, such as beveled tile
panels for ceilings, wain-
scots, overlay borders and
friezes.

Heating costs are cut ma-
terially by proper insulation,
For a typical seven-room
residence, a brick veneer
frame structure without in-
sulation, but served by an
efficient oil-heating plant,
the cost of a season's heating
is $147. But by utilizing
structural insulating board

58
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THICKMESS OF INSULATION
ADDED TO WALL

Above, the percentages of heat
‘“stopped” by adding insulotion

Below, horizental insulating-board
sheathing is applied to wall studs

throughout as sheathing,
as plaster base on exte-
rior walls, and as floor
and eeiling insulation
and interior finish, 33 4,
of the heat may be saved,
with a dollar value of
$48.10. Installing weath-
erstrips will save 429
additional fuel, worth
$6.18, By adding storm
windows 12.1% of the
heat may be saved, an
oil-cost reduction of
817.80. A combination of
the three ecuts the fuel
cost approximately in
half, or about $73.10.
Since less heat would
be required, other sav-
ings would come in the
form of a smaller heating
plant and smaller radia—"
tors and accessories. i

L]

'" In a home of the type=s ™

mentioned, insulating .
costs run about like this: ~ -
Weatherstrips, 3550; _
storm windows, $90; & .

structural insulating _ _
board, $180: a total of "
$320. Thus the fuel sav-
ing would pay this cost,
in about five years, and
the saving continues as ™
long as the house stands,
If a man is handy with *
a saw.and hammer he -
can insulate his home,
using insulating board,
for those are really the

POPULAR MECHANICS
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only tools needed for the job. He would run
into difficulty in trying to install blown-in
mineral wool insulation himself, since spe-
cially-designed equipment is necessary,
and this is usually leased to insulating
contractors by the manufacturers of this
tvpe of insulation.

The home owner, though, who has an
unfinished attic, may do an effective insu-
lating job himself. He can install batts,
blankets or reflective insulation between
the roof rafters and between the ceiling
joists, covering them, for utmost efficiency,
with insulation board, The materials can
also be placed in the attic floor. If he wishes
to walk on his attic floor he will cover the
insulation with flooring. Thus he may
transform a useless, unatiractive attic into
the basis for an added room, or perhaps
two. By using structural insulating hoard
he can finish the job by placing room walls
to the best advantage.

For the man who owns a home in which
he is already living, insulating board can
be utilized in a number of ways to give
him not only effective insulation, but also
a wide variety of decorative schemes.

If you are planning to build a home and
want to insulate the walls, you may utilize
insulation hoard sheathing on the outside
of the wall studs, with insulation board
lath (and plaster) or interior finish insu-
lation board on the inside of the studs.

For a house already standing you can
forego the sheathing, leaving in place the*
lumber sheathing already there, but you,

finished walls of the rooms, and attach in-
sulating board to the furring strips. If a
decorative insulating board iz used, you
have yvour choice of any number of beau-
tifving designs.

Insulation board may be sawed, beveled,
grooved or hand-carved, and, because dif-
ferent surface textures are available, at-
tractive interior finishes may be obtained
by alternating different textures.

A given thickness of insulation will save
a certain amount of fuel, in the case of
winter heating, but it does not follow that
twice the thickness of insulation will save
twice as much fuel. For instance, insula-
tion board sheathing and plaster base, used
instead of other sheathing and lath, results

in saving 42.3¢% of the heat that otherwise °

Leog. <

Cup Holder for Top of Desk  *
Seals Out Dust and Dirt -~

Taking the place of unsanitary glass tumbler used on™; i
top of desk, this cobinet keeps paper cups clean-., -

Built in suitable design to take its place
beside the desk-type water bottle, a
streamline cabinet now offered holds sev-
eral days’ supply of paper cups. Cups from
314 to 10-ounce capacity may be kept clean
within the dust-tight compartment.

g BT

Electric Clock on Refrigerator

Defrosts It Automatically

¢ Defrosting is performed automatically on
Jone of the latest electric refrigerators. A
Jsynehronous, self-gtarting electrie clock ig = *

~installed on the front of the refrigerator, = e
can nail furring strips over the already- - * b

Tl

below the door, and this starts defrosting
‘action at the desired time. _ |

would pass through the wall. The sheath-v °

ing and plaster base have a total thickness
{Continued to page 162)
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Setting the electric clock in the base of the refrigera-
tor to start the defroster at night
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*Rocking Wings” Take th Bumps Out of F11ght

George Cornelius, in-
ventor (top, left) with
a scale model of his
"V'-wing craft. He
\ Ty . tested the powered
't model exhaustively

on a novel mount on
. his autemobile (right)

= The drawing shows how the wings,
: rocked in wnison or eppesition, act
..__':_ at ailerons and clevators
u)
= r
L
R Y
- = . 2
Nearing completion at a Dayton factory
o

is a unique airplane with “rocking wings”
that break the conventions of aeronautical
— engineering, George Cornelius is the de-
{h-, Above, adjusting flop on mevable wing; peint of can- Simf'f Wh.':? conceived the idea of movable
tilever rocker fits-into hiole ot orrow. Below, meld of wings capable of automatic adjustment to
- fuselage used to shope the triple-plywood cabin windstream variations, to “take the bumps
out"” of flying. Besides the claims made for
high maneuverability and smooth riding,
the plane is expected to be 10 or 12 percent
faster than comparable craft of conven-
tional design, and roomier, with side-hy=
side seating.

The movable wings are, in effect, them-
selves ailerons and elevators responding to
the “stick.” They rock on long cantilever=
built members within the wing structure,
Each wing will change its angle of attack
as much as nine degrees in unison, or they
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can vary from each other as much
as six degrees. By setting the
controls for a steep bank the pilot
puts one wing at an angle six de-
grees at variance from the other.
Flaps within the wings operate
automatically to justify changes
in the wing angles. When the
wings are set at the maximum an-
gle of attack, for landing, these
flaps lower to act as air brakes.
The division between the movable
wings and their anchor section
iz about two feet from the fuselage.
Another novel feature of the
plane is the forward sweep of the
wings, which form a V with its
base at the tail, the tips of the V
corresponding to the wing tips.
The plane will be powered by a
130-horsepower air-cooled motor
and a top speed of 158 miles an
hour is planned. The over-all
wing spread is 30 feet, 6 inches.
The four-seat plane is 17 feet long.

———1':‘_{_' ) ‘ B
Grenadier Guard on Cycle
Packs a "Tommy Gun”

England’'s Grenadier Guards,
famous the world over, are being
mechanized to meet the threat of
invasion. As part of the new or-
der, some of the renowned fighting
guards ride motorcyeles mounting
sub-machine guns so they may
speed well equipped to defend any
strategic point.

Grenadier Guard riding motercycle hos “Temmy gun® in 'l';ring position
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Magnified Shadow of Watch Part
Reveals Any Imperfections

Escopement wheel for watch being inspected by comparing its

shadow, greatly mnuniﬂgfl,!wjﬁ; an gnlargedl scole drawing., -
£ ¢ 3 i
Magnifications of nﬁl’n&x ﬂm&‘iﬁﬁ'—dﬂ“&n‘im cf/E‘ﬂ't—‘ {

ed by an optical enlarger enable workmen at the
factory of General Time Instruments Corporation,
LaSalle, ;[_]:I_.,_tnha"ﬁect and discard defective pleces
by comparing smiall manufactured parts with stand-
ard drawings, The illustration shows a watch es-
capement wheel being
examined. Light rays
made parallel by a con-
denser system are focused
on a drawing board after
passing the tiny wheel
which lies in a glass tray.
The greatly magnified
shadow falls on a careful-
ly prepared seale drawing
of the part, and any devi-

standards of tolerance
becomes apparent imme-
diately, since the shadow
of an imperfectly made
wheel would not fit ex-
A actly within the lines of
the enlarged drawing.
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‘ PUSH
BUTTON
MUSEUM

By pushing buttenz in Griffith
Observatory, Los Angeles, Calif.,
visitars may siart @nd-step work-
ing models which demanstrate
meny fnh'\-rr\-silng facts of sci-
ence—and the visitors have fun,
tao, operating the devices

Above, as visitor keeps eye lavel
with slot in moving curtain, he
sees red dot circling o blue ane.
Moving slot represents faurth di
mensian af time, the r-.'wn:||h'in5|
dats represen! movement in space.
Rigiﬂ, interior of demonstrator

Qight latest felevision ha-rhr!.que-i are shown t.',l pushmg
button of receiver equipped with T2:inch screen. Belaw,
left, machina that produces Yaarthguake' at tauch of a
button. Record on tape is identical with that taken dur
ing octual ‘quake. Below, right, models of planets Jupi.
ter and Soturn retate when bufton it pressed, Both Sat-
wrn and its rings revolve. Planets on disploy are chonged
te eorrespand with plansts most prominant in night 511':,-
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Above, pushing buften sets in operation
a dcmnnﬂrpﬁnn of how oil.is abtained.
lower part of moachine represents ail-
kearing formation. When opparatus s
started, a red liguid representing oil rises
1|'||‘|:|ugh wells an surface. R-lngl'd. Clock of
Ages that tells history of the earth in four
minutes, Photo af Prirniﬁwr man in center
of clock indicates period of mon's ances-
tors. Below, left, worker in observatory
putting finishing touches en a model of
the moon. Topography of models is carved
with dental tools

Right, apparatus reflects image of sun
on scresn so visltor moy wolch sun-
spots or may tilt a grating to show
parts of spectrum. Here ane felescope
projocts sun's image, second ploces it
in spectroscope and third supplies
light to spectraheliascope
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Baby’s Bassinet of P13stic
Has Anti-Draft Shields

" Plastic bassinet mounted betwsen two large hoops

=]

-hu-'l

protects baby on all sides and is easy to clean

Noteworthy for the abundance of plas-
tics used in its construection, a baby's nur-
sery in modern style, designed by Paul Bry
of New York City, is made entirely of ma-
teri hatare washable, hyvgienic, strong
and durable. One feature is a Tenite plas-
tic bassinet hung between two large rings
of bleached walnut covered with sky-blue
leatherette. Two shields, of transparent
plastic sheeting, slide up on the end rings
to provide a complete or partial cover to

_ protect the baby against drafts.
0 .

‘Wind Power Operates Turbine
To Generate Electricity

Latest experi-
ments in convert-
ing wind power
into electricity call
for erection of a
a giant wind tur-
bine like the mod-
el shown, which is
being rushed to
completion on a

~mountain top in
Vermont. Mount=
ed on a 110-foot
steel tower, an as-
sembly inc_lul,r:lingl

| S ¥
LA g
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" two 22-tnqj‘blades and a bomberlike

structure having a "wingspread” of 180
feet will “yaw"” into the wind under the
control of mechanism within the tower.
The rotating mass, including the blades,
will weigh more than 75 tons. The turbine,
owned by 5. Morgan Smith Company of
York, Pa., is—expected to generate 1,000
kilowatts nf power. It is believed that a
series of such turbines scattered through
hills would aid national defense since they
would be less vulnerable to air attack than
the equivalent generating capacity housed
1n a single station.

'% Q0 .
Autumatm Farm-Tool Sharpener
Grinds Sickles and Disks

Being automatic in operation so little
experience is required te run it, a farm
tool sharpener grinds cutting edges of
mower sickles with a bevel and angle com-
parable to factory practice, making the
farmer independent of outside help. Sick-
les improperly ground require from 30 to
50 percent more power to pull, and this
extra energy can be saved by 20 minutes'

|doaed, A

Motar-driven grinder puts factory-type adge on disk
or sickle, saving expense of hoving it dene outside

work with the sharpener to restore thc%—
cutters, Guides aid in placing the sickle in

the slides, and a simple gauge locates it for

grinding. Then it is clamped securely and . |
the grindstone brought into contact with \J
the edge. The sharpener can be fastened* ™
on a bench, a wall or on a mower wheel. ©.
An attachment is available for grinding S
disks for harrows, cultivators and plows. =
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pipe many times their si @i picked vp, an
"Bwqr'?. d by their maﬁmthrlo’gf?é&t-

erpillar Diesel tractoy and LeTourneau
crang uge steel secfions used in
building four steel-lined tunnels connect-

ing with the tower se Parke Da
Paeg ™R p
Cow and

Minnie Quarts and Lot=
ta Pints, her calf, are at
home to their public in a

Callf Are at lb-[fﬂme to

inte tunnel pit by tracter and trailer

Ea"g'ln the first movement they lifted the
steel evlinders from trucks and lowered
them to the bottom of a sixty-foot pit.
Then the tractor and crane descended into

the pit : and helped in assembli.ng the tubes,
MEaLl, | F..I(_ o1

isitors in Dairy

huge billboard advertis-
ing a dairy in Atlanta, Ga,
They are sheltered-in_
comfortable stalls behind Ty
a large plate-glass win-

MOOS FROM MINNIE

dow, where they attract
considerable attention. A
ramp leads visitors to a
“ringside™ enclosure,

v @[Production of passen-
ger automabiles in the
United States during 1940
reached 3,802,454 units
with a wvalue of 52,494 -
409,824, an average of
5656 per car.
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Part 1l
By Commander Attilio Gatti

‘_S‘_-’HILE our okapi is getting ac-
customed to man’s smell and
voice, let’s visit the N'Kunda, the
Secret Society of Baboon-Men.
Watussi giants, tinkling bells fastoned to their ankles, These marvelous old fen have
exhibit ogile grace and skill in the dance of the lion spent their lives experimenting with
medicinal herbs and plants in the
jungle, meditating in their lonely
huts on the secrets handed down to
the members of their fraternity
[rom generation to generation since
immemaorial times,

We are the first white people to
study the N'Kunda; now their secret
society is nearing extinction. The
youth of the Bakuma Walengola no
longer have the propensity for this
life of isolation, toil and poverty.
They have been infected with civili-
zation, which for them means white
men's clothing, a bicycle, the bustle
and vices of a little town, They
: - ] prefer to leave their tribe and work

P— = = .- BB in a mine, where half of them are
T ——— R it killed by unknown sicknesses.
2 But we'll long remember that cer-
emony of the N'Kunda—the little

Camp mankeys make friends with “Spaty,” the leopard
kitton picked up in the bush by Kamanda, my gun bearer

3
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‘through the Africah Jungles
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The proud African sbove is
wearing o helmet and coat pro=
sentod by the Martin Johnsons—
has worn them daily six years

jungle glade, the round
sacred hut in the middle,
those fourteen old men
appearing at the sum-
mons of a tambour. Fach
wore a wooden mask,
colored with ocher and
chalk, whiskered with
raffia and hemp, decorat-
ed with feathers, Their
bodies were covered with
dyved barkeloth, their
arms doubled in length
by the use of flat woven
strips to give the effect of
the long arms of the
baboon.

The grotesque ritual
dance began, and we, per-
spiring, oppressed by the
heavy atmosphere even
without exertion, were
amazed to see those old
men crouching, jumping,
wrestling, with all the
spring and lightness of a
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Seven-foot Walussi princes leap over our heads, with reem to spare
Commander and Mrs. Gatti are welcomed by a gathering of the chiefs




These lithe Walussi are o racs of rulers

Clad in togas, many wors sight feot toll

ballet, for hours without respite, without show-
ing the slightest fatisue. Maybe one day we shall
know and use the miraculous drug that gives
the N'Kunda such uncanny strength,

Some hundred miles across the Congo jungle
and we are in the open again. What a relief!
Let's pause before the Niangara fort, built by
one of Stanley's followers with the help of a few
soldiers. Later they were hesieged in it, and
fought until the last man lay dead. Who were
the ferocious attackers? Why, the fathers of the
inhabitants of this clean, beautiful village in
front of which we are lining up our caravan.

They are peaceful now, these Mangbettus, But
proud, stiff, and difficult to deal with if you do
not approach them with rigid etiquette and
punctilious manners. Those women sitting in a
group near the trailers are only half the wives
of Ekibondo, King of Niangara. He has seventy.
The whole village is his house. Each wife hasa
hut for herself and her children. There are the
huts of old relatives; of the court staff: of the
King's police; the jail for wives who break rules:
the granaries, and so on.

The King, like every woman and child, has a
head shaped like something between a pear and
a banana. The moment a child is born someone
begins to bind the back part of the soft skull
with a leather bandage. The child cries, but they
say he would ery anyway. Day after day the
operation is continued, until about the age of
seven the bones have solidified in that elongated

Contented by a bottle of milk, the buby leopard cuddled
down, o bundle of soft fur. In the conter, below, coming
down from the roof of o jungle yacht to stolk elephants
with @ camera in the tall grass. Right, when the alarm
goes off it's quitting time for the crew of natives

y |
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form. Barbarous? Mavbe. Yet, after the
Belgians tried to stop it, they had to coun-
termand their order because of the cases
of idioey that developed in ninety percent
of the children not treated according to the
ancient Manghbettu custom:

More hundreds of miles, toward the
south this time, and we are at the foot of
the Mountains of the Moon, entering the
Ruhindi plains—paradise of wild game.
From the roof of one trailer I dominate the
sea of yellow grass stretching unendingly
in every direction, explore it with field
glasses, ready to use a telephoto Leica=-gun
or automatic movie camera.

In the distance something huge and grey
appears. I grab the phone to the driver.

AUGUST, 1941

Here is the expedition at work with movie
and still eameras, and sound recorder (right)

The lion slipped in as we filmed elephants

Komanda, standing by with the gun, dis-
covared the leopard stalking ws just in time

“Stop, John. Elephants! A whole herd
of them. And antelopes!”

I climb down the folding steps, wind the
camera, check the express rifle. Followed
by Kamanda, my gun bearer, I dive into
the swish-swish of the grass. Bending low,
we advance with the caution of Indians,
trying to keep against the light breeze.

The antelope haven't heard us. But the
whirr of the camera arouses the suspicion

69
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Raffia whiskers hung frem masks of “Baboon Men

From a seat on trailer roof we watched for game

The Mangbetty women gathered by the junaole yochts
are just half the wives of Ekibonde, King of Niangara

of the topi's hypersensitive ears, Their
tense, alert heads turn toward us. The lead-
er leaps, the others follow, they are gone.

We push on, until Kamanda tugs at my
blouse. We are almost smack against the
nearest elephant. Fortunately the breeze
holds, elephants are short sighted, and this
particular one has not vet sensed us, Ris-
ing an inch at a time, I focus my camera.
Ten big elephants are around us. The cam-
era whirrs. But Kamanda tugs again at
my sleeve.

“Come, Bwana,” he urges, “come quick.”

A terrifie roar sounds just behind us. A
lion is walking in. We must slip away
quickly; we have a rifle, yves; but not of a
brand shooting at once at elephants in front
and lions behind. I erawl and run until I
reach a bush, and, I believe, safety from
encirclement. Now, away from the ele-
phants, I surely can risk a better
camera angle on the lion. The lion
doesn't look toward me, but I feel
that he knows I am here. His tail
iz beginning nervously to beat his
flanks; he is erouching as if to
spring.

I put out my hand, the silent
command which Kamanda always
answers immediately by passing
me the rifle. But nothing happens.
I turn my head—nobody is there!
Has Kamanda gone crazy to aban-
don me in such a hole?

Luckily the lion, too, has turned,
in answer to the roar of his mate.
Taking advantage of the respite,

POPULARE MECHANICS



I erawl back, eross the wind, until the cam-
era is snatched out of my hand and the rifle
is thrust at me.

“There,” whispers Kamanda.
Bwana, quick!"

Finally I see the erouching form which
has stalked me while I stalked the lion.
Happy for me that my good Kamanda was
there! I take aim carefully., This is no
time for a miss.

“Bang!” says the rifle.

"Wah!"” says Kamanda.

What a brute of a leopard! Nine feet
from nose to tip of tail. A spine shot has
nailed it, not one split second too scon.

“Back to the cars.”

Kamanda bends down, gathers some-
thing, then runs after me. Back to safety,
I loock at the bundle of soft brownish fur
Kamanda has collected—a delightful little
leopard kitten,

“Kamanda, give me a tin of milk.”

"Spotty™ approves, cleans up the whole
tin, then relaxes on my arm, satisfied.

The Ruhindi plains disappear behind us
and we elimb up the steep rim of a valley
separating two live woleances, portals to
the kingdom of the Giant Princes.

The months we spend among these giants
have their climax in a great ceremony
which draws to the capital, Nyanza, princes
and nobles from every corner of Rwanda.
The plaza before the palace of King Ruda-
higwa is crowded. Watussi princes, slim,
handsome, elegant in their gracefully
draped togas, white with red and orange
designs of suns and triangles. The smallest
of them are seven-footers; many are eight
feet tall. Theirs is a race of rulers. The
Watussi women, strange to say, are all of
normal stature, Their togas are brightened
by handkerchiefs of vivid colors knotted
around their heads. All have a grand air, a
charming manner that cannot be found
elsewhere in Africa.

We stand near the King, feeling dwarfed
by the stature of our host and his courtiers.
On the opposite side are massed hundreds
of Bahutus, the original natives of Rwanda,
who are paternally ruled by the Watussi.

To the symphony of tambours is added
the gay tinkle of hundreds of bells, fas-
tened in bunches around the ankles of the
princes who are giving an exhibition of
their skill in the traditional dance of the
lion—a marvel of leaps and jumps and
simulated fights that leaves you spell-

(Continued ta page 177)
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Full-Size Folding Darkroom
Has a Built-In Sink

Tap, interier of darkroom that may be set up any-
where in the house; it resembles a cabinet (below)

Any part of the house can be converted
into a photo laboratory by means of a new . 3

collapsible darkroom. Built-in equipment
includes a chemical-resistant sink with hot
and cold water taps, two electric outlets, a
ventilator: storage space beneath the sink
for bottled chemicals, trays and towels;
and a shelf above for dry chemicals, devel-
oping trays, timer, graduates and other
small accessories. The sink, large enough
to accommodate three 8-hy-10-inch and
one 11-by-14-inch developing trays, may
be connected permanently to pipes, or only
temporarily to hose. There is an adjust-
able shelf for the enlarger. The complete
unit iz six feet three inches high, six feet
long and four feet wide, and when disman-
tled it is the size of its largest panel and
about six inches thick.
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VROWING more important every day in

the nation’s industrial scheme is a
group of learned psychologists who have
carved out some very interesting jobs for
themselves by devising tests to find out
which is the right job for vou.

More than a million valuable human
pegs will be fitted into comfortable indus-
trial holes this year by means of aptitude
tests the psychologists have arranged.

One reason for the tremendous spread of
this tendenecy to sort out workers like peas
in a canning factory is that the tests have
very largely gone mechanieal, just like in-
dustry itself into which the tests help feed
the men. Devices which the applicant for
a job can handle with his hands, ranging
from wooden blocks and brass pins to
complicated production machines, are to
a great degree overshadowing question-
naires and interviews,

72

& t) R. B. Bchultz and M. B. Lyndugh
% Peyehologieal Corp., New York

Above, simple test for onyene:
put cross on arrow shawing way
grinder should turn to sharpen
taol. Left, Sinclair flight troiner

Bn]dw. h::.ll'ng ﬁpiiludc b"r howve
ing subject fit blocks into holeos.
This test s uvsed I:nl,r Clu\rnrund
Employment Security Contor

Above, opplicant for @ pesition at the Lockheed
Aircroft plant is shown toking o manval-dexter-
ity test while personnel executive times him with
a stop waich. One entire room is fitted with test
equipment for the use of whole groups at a time
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Above, another test for the reader;
put cross next to figure you think-™
weighs the most .

Right, showing a few of the ques-
tions asked the applicont in o Gen-
eral Electric gquestionnaire

Bottom, Lockheed Alrcraft uses prac-
tical work tests to determine opti-
tude of applicants

F?;_‘,‘Chﬁ]nﬂ,i.‘ah—a still use the ues—
tionnaire, which outlines school
grades, experience, preferred oc-
cupations, likes and dislikes, opin-
ions, reactions to words and pic-
tures, powers of observation and
s0 on. But more and more they
check the man's statements and
background with scientific telltale
ratings given by the psychological
machines. And in running men
through their mental sieves and
occupational graders they discov-
er some interesting things,

For example, many a man whao
should be playing a violin in an
orchestra is unhappy at his task of
shoveling coal in a locomotive be-
cause his father, or male relative,
or one of his father’s friends whom
he hero-worshipped when a child,
".Tﬂ]']{l‘fl O & |'F‘|i]:"|'h'|f|. T]‘If\ I'everse
is also true. In each case, childish
desires, rather than aptitude,
shaped a carecer.

And the next truck driver you
see very likely has a genuine apti-
tude as a singer, an architect, a
lawyer or any of several other vo-
ations. Exhaustive tests show
nearly all of us have the germ of
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Above, testing dexterity by hov-
ing applicant pick up three bross
pins ot a time and insert them

General Electric Company, use
four methods to fit the man to the
job—scholastie training, question-
naires, gadgets and machines in an
effort to assist him toward success.
This company leans to the man
with a brilliant scholarship rec-
ord. Such a man might find him-
self enrolled in the student engi-
neering or test course, soon seated
at a genuine lathe with real ma-
terials and an accurate set of
blueprints to work from. After a
period of months, during which he
is paid for his work, his real apti-
tude is gradually discovered by
psychologists. It is quite possible
urider thig patient method for a
man to start with the intention of
becoming an electrical engineer,
but to come out as a crack appli=
ance salesman for the concern.
Both man and company benefit.
The machines used in this
course are real machines, but ex-

S

into holes in board

ability along numerous lines.
One career is merely devel-

1
ot

oped at the expense of the
others,

More than half of the
thousands of persons exam-
ined in a leading psycholog-
ical laboratory were found
to have from six to eight
aptitudes. Four out of five
had five occupational aptitudes. Of 8,192
persons tested, only 14 had less than two
aptitudes, meaning one or none, in which
they excelled. The odds are more than
8,000 to one you can do one task well.

Because there are so many hidden fac-
tors in the psychological make-up of the
average worker, most experis hesitate to
say that a man should seek employment
specifically as a bookkeeper, stenographer
or adding machine operator even after
hours of careful tests, written, oral and
mechanical. They merely suggest that he
engage in clerical work, describe his other
special aptitudes and give him a list of the
vocations into which he is likely to fit.

And some of the large corporations, like

T4
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© R. 8. Behultz and M. B, Lynaugh, Psychological Corp., New York

What's wrong in drawing of this hocksow: will the frame break, should
the wing nut be on the outside of the frame or is the blade too small?
In the drawing at right, how many blocks are in the pile?

periments with psychological devices are
also being tried by the company on certain
groups, more with the idea of checking the
value of the devices than the aptitudes of
the men, who are entered in the test schools
regardless of what the blocks, pins and
other equipment disclose. However, in one
of the General Electric plants, several of
the most popular personnel devices are
operated in giving what are called the
wiggly-block, the general dexterity and
the tweezer tests. These latter two tests
indicate the person's ability to place small
objects in position quickly and accurately
and strangely resulted in the hiring of wo-
men exclusively to assemble delicate in-
struments such as watt-hour meters,
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Westinghouse Electric
and Manufacturing Com-
pany depends heavily on
aptitude tests conducted
at the work bench, al-
though past training,
scholastic record, person-
ality, and other factors
indicating likelihood to
succeed are taken into
consideration.

Lockheed Aireraft Cor-
poration uses the wiggly
block and rate of manip-
ulation or manual dex-

Another view of the Sinclair
training plane which is copable
of a wide range of maneuvers

terity tests, together with
practical work at ma-
chines to determine the
aptitudes of its men.

In the wiggly block
tests, a block of wood is
employed that has been
cut into a number of ir-
regular parts, usually
about a dozen, These are
placed before the person
being tested and while an
examiner holds a stop

AUGUST, 1941

Another manual-dexterity 1est of the type popular
in selecting workers

watch, the applicant puts the wiggly
blocks together to form a cubic shape.

Johnson O'Connor, who developed
this and many other accepted tests in his
Human Engineering Laboratories in
Stevens Institute of Technology in Ho-
boken, N. J., Illinois Institute of Tech-

(Continved to page 164)

Below, applicant is required to draw in features
missing in several pictures

T3
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Rubbers Over Spiked Soles
Keep Golf Shoes Dry
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;—-"’Nn!iu the perforations in the rubber on the floor.
- These motch the standard patiern of spikes on shoes

Golfers can keep their feet dry despite
- sudden showers or morning dew by wear-
“_)  ing special rubbers that fit over spiked
shoes. Perforations in the hottom of the
rubbers accommodate the spikes in the
sole and heel of the shoe. They roll up to
be tucked away conveniently in the pocket

of the golf bag.

L2 i{zt Press Mounts Photographs
With Dry Adhesive Tissue

" Camera fans may dry-mount their fa-

vorite prints up to 11-by-14 inches with an
X m'lt:xpn,m:ru 11-|.|}:.t. that applies heat and
_a o

Electric press mounts photegraphic prints smoothly

:‘j by cpplying heot and pressure evenly over surface
bt
b3 T8

-~ sl |
Nreeta *LPLUH.J tr#’w*L-
Clana: :Il" '.__i-"t_l’..-r‘.l_l'-."
pressure simultaneously and uses a dry
mounting sheet coated on botl sides with
adhesive shellac. Mounted prints are free
from the “patchwork” of ungven pressure
marks sometimes made by hand irons, ac-
cording to the manufaetufer, because the
press applies heat and pressure uniformly
over the entire print. A built-in timer au-
tomatically turns off the heat at a preset
lapse of time A/'-

) £ —QL(L' L fakd Y
nrtable Grill Batbecues M

On Spit Between Two Fu'es

For barbecuing meats, fowl or game, a
portable grill is eqguipped with a hand-
operated spit that turns the roast between
two fire compartments, the intense heat
from which seals the juices within. Easily
carried, the unit may be used on level
ground outdoors, or set in the fireplace in-
doors. Whatever dripping results from
melting fat is caught in a removable pan.
If desired, the rotating spit may be lifted
out, and in its place a flat grill hung on

Roasting spit revelved by hondle moy be locked in
any position. Mote steok broiler ot left of grill

hooks between the fire compartments for
broiling steaks, chops, fish, wieners, ham-
burgers or strips of bacon. Two hinged
grids on top hold frying pan or pot of coffee,
and remowvable shelves at the ends help
keep food warm. Heat control is provided
by suspending the fire compartments on
rods so they may be moved toward or away
from the roasting meat.

POPULAR MECHANICS
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l/Nzﬁltia:ml.sul Defense Work Goes on the _Night Shift

Thousands of factory windows are lighted
these nights. Mot only shipyards ond gir-
craft plants, but ellied industries turning
out lothes ond rodios and turbines have
gone on o Z4-hours basis for national de-
fonse, .ﬁ.bn'\'u, a n_sringl'lpl,ﬂ-u_lzngint:f
adjusts filoments in o 18.inch searchlight;
uppar right, pattern makers on.night s}u'ﬁ‘

il f ]

el I 5 i

Tripling its 1940 defense production, West-
anhu-l..lsn Elgctric & Mnnufnciuring Cam-
pany is building steam turbines for the
two-gcean navy, radie sets for army, navy
ond @ir service, gun mounts, floadlights
ond electric pawer mu:hinﬂr:'-, At the
Cleveland plant (left) floadlights for land-
ing fields are assembled, In the eircle are
31 5-pound sted bolts which will join two
Sftlinnip{' fthe shoaft 'qu o gfunf ge-rmrl;rh:lr
Foy | I f |

sl i 5 N ]
AUGUST, 1941 A J A AL tta & ot/

J



SAFETY on the highway is
the objective of a national
competition in which boys
and girls participate each
yvear, with the winners from
the 48 states and the District
of Columbia going to Dear-
born, Mich,, for the final con-
tests, University scholarships
are awarded to the champions
by theFerd Good Drivers
e. Almost hairline pre-

cision in the handling of an
automobile—parking, brak-
ing, backing, clutching and
other maneuvers—is essential
in the competition. The tests
also inelude psyehe-physical
measurements such as sight,
hearing, nerve stability and
other characteristics and ha-
bitual reactions concerned in

Above, eoch finalist in Good Drivers League national evenis driving. At one point the con-
must look through instrument ot spot of light and deseribe what .
- he sees. Test reveals tendency to be “cross-eyed” or “wall-ayed™ testants P]'ay with blocks to

show their mechanical apti-
tude; at another they sit at
the wheel and obey rapidly

P changing instructions appear-
Y= ing on a test device called the
S drivometer. A good score
~2 here indicates alertness and
3 the ability to react quickly.
S - 5till another test involves the

B &

-:; -

Above, test in which car
must be porked within
six inches of the curb.
Stanchions at front and
rear indicate location of
vehicles already parked

Right, zig-zag test in
which youthful driver
weaves his car through
rows of posts et at odd
angles. It tokes an @c-
curate eye and real abil-
ity at wheel to poss test

78 - .~ POPULAR MECHANICS
ey it | :E_Q'.‘;a_,.r_.-h__,ﬂ-r_,{,';

._."' r f}fl..r: m] PRI et



Learns SAFE DRIVIN

distance that it takes a & et ST i
contestant to apply the t :
brakes and stop his car =
after hearing a gunshot.
Driving competition in-
cludes both day and night
maneuvers, proper curb-
ing of the car, backing
into a narrow designated
space representing a pri-
vate garage, winding he-
tween poles to reveal ac-
curate judgment of dis-
tance, and other tests,

il

Observer points to detonatar which he fires
as car moves, signoling driver to stop, As
brakes are applied, detenater fires ogain,
then time for driver to react is measured

Left, object of test is to thrust nail inte
V-shaped aperture without touching sides

Belew, backing into garage is another tost
for the young driving contestants

AUGUST, 1941 _ _ 79
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Spray Helmet Visor Cleaned
By Unmll,mg Fllm

Vision is cleared quickly in helmet by tearing off
soiled film, replacing it with fresh piece from roll

Clear vision at all times is offered by a
crop sprayer’s head guard having a trans-
parent film on the outer surface of the
visor that may be renewed easily as soon
as il becomes soiled. A 30-foot roll of
moistureproof film on a spool is encased at
the left of the wearer’s eyes. When lime,
sulphur or other spray elements cause
blurring, the soiled portion of the film is
pulled cross-wise and torn off, leaving a
new, clean piece covering the “window.”
The film slides between flanges that hold it
flush against the visor. Faster cleaning of
the visor results in a saving of time and
permits workmen to do a better job.

i:"'irL Extinguisher Sounds Alarm
Then l}’uts QOut Blaze

S Mo Ao Equipped to
sound an alarm as
it starts to put out
a fire, an automat-
ic extinguisher
may be hung on
the wall anywhere
in the home to
stand guard
against flames.
Made to harmo-
nize with the dee-
orative scheme of
any room, the unit

80
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is finished in silver, hammered brass or
ivory. It iz loaded with an ordinary car-
tridge that gives a warning explosion when
heat melts a fusible link and thus releases
a plunger against the cap. At the same
time the glass bulb containing the liquid
extinguisher breaks, the fluid discharging
through holes at the base. It is said to be
cap. Jhle of smothering fé rge hlaze

37 ‘z‘
Wall Demgns Applied by ‘Roller
On Ceiling-to-Floor Stencﬂ

It is easy to paint uniform designs on
walls with the zid of a wall-length stencil
and kit of simple tools now on the market.
Made of a special kind of waxed paper that
may be used repeatedly, the stencil is
placed on the wall and secured by Scotch
tape. Then a waterproof pdint is applied,
and when the first section has been painted
the stencil is moved to the next section,
and so on until the room is completed. The
paint is poured onto a rubber sponge from
which it is picked up by a roller brush and
rubbed over the stencil until the openings
have been painted. Then another roller
brush is worked over the stencil to spread
the paint. The stencils are made in many
deau.,ns tp guit any room in the house,

i

2t
w5, *,

Left, wsing roller to paint designs en wall through
stencil. Right, prints of twe available patierns

POPULAR MECHANICS
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 Field Radio Cars Chart thé Power of Broadcast

Survey car, right, meas-
ures signals received
from rodio stations. Ring
antenna on roof avoids

ground interference

Below, taking reading of
a station’s intensity.
Similar readings must be
made at 300 points in
a typical survey

In charting the strength of signals from
its network of stations, the Columbia
Broadcasting System operates field survey

cars over 60,000 miles of back roads each
vear. This work goes on constantly be-
cause of changes in power and frequency.
The survey of a single station requires a
week of preliminary office work by engi-
neers who use maps of the U. 8. Coast and
Geodetic Survey to plot 300 spots the car
must reach, These are listening posts
picked without regard for their accessibil-
ity, since they follow straight lines from
the transmitter. In order to make its way
to each of these points to take readings,
the car travels on small back roads too in-

AUGUST, 1241
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significant to be shown on any but the
government maps. Two cars cover the en-
tire United States, one west and the other
east of the Rockies. To run the special
radio equipment, the generator is stepped
up, and an extra battery is carried. Meas-
urement of signal strength is made by an
elaborate receiving set and a small inde-
pendent transmitter of known strength.
The transmitter signal can be compared
with the signal of the station under survey,
and this comparison calibrated to give the
strength of the station’s field in millivolts
per meter. A non-directional ring antenna
on the roof of the car enables the receiver
to function without a ground, and thus is
not affected by peculiarities of the seil.

Yy,

Flexible Arm Spiked to Ground -

Holds Garden Floodlight

For illuminating
the garden at
night there is a
floodlight holder
with a flexible arm”
which can be bent
to throw the beam
in any direction.
At the base of the
arm is a 1Z-inch
spike to be driven
into the ground
wherever the floodlight is to be anchored.
Holder and cord are waterproof. It is de=

signed for use with reflector-type bulbs,
and is also used for roadside signs.
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Br nglng the World of

7 to give back a world to
VR S e millions of persons—the
| o world of sound. Instru-
' s ments have been designed
by which the deaf can
hear through their teeth,
even their fingers., Lip
reading has been devel-
oped with the aid of mo-
lion pictures.

Not alone in lip reading
have motion pictures be-
come a vital part of the
fight. Simple stories from
everyday life have been
filmed in such a way as to

: teach the deaf how to
.. Each 'hﬂ:lphnnn in hearing clinic at University of Southern California master normal contacts

* has a rheastat to control the velume. The professor uses a microphone with society b}r means of
b Haw the sounds of the alphabel are tavght visually to the deaf in lip reading and subtle in-
= — . clessrooms and meotion pictures is shown in lip reading piclures below terpretation of gestures,

expressions, and a hun-
dred other *visual clues.”

FProbably there is no
man on earth who is not
in some way affected by
the deafness either of

Vibrations picked up through el-
bow from cork tip on vibrator
are sent to the brain as sounds

.'.[11_ ¥ {f BgF DLE?JIIT 191'!!‘3[ I [ g
A MAN who has long ago lost hope of knowing
what “sound” means, who has from birth
3 lived in the half world of the totally deaf, sits
holding a strange instrument between his teeth,

A woman speaks into a microphone.

An expression almost of ecstasy crosses the
man's face. He has heard his first sound, not
through his ears, but through his teeth,

This is one of the miracles science is perform-
ing in its struggle against deafness. Science, with
the aid of innumerable new devices, promises

82 POPULAR MECHANICS
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Above, twe Phipps units applied to bones in front of
gars help person almeost totally deaf. Amplifior con-
trels pitch and volume of sound from “mike’ to wnit

himself or of some one else. All about us
are ruined lives, lost jobs, shattered hopes,
and just plain annoyance caused in one
way or another by deafness. Even the de-
fense of our country may be affected in an
appreciable degree by the mastery of this
problem. Under bombing or bombard-
ment the problems of deafness are in-
creased a hundred fold. Even normal ears
can't stand the roar and shriek of modern
warfare. So the battle against deafness is
our battle. But let's see what science is
doing about it.

A hearing clinic is located in the Depart-
ment of Psvchology at the University of
Southern California, under the direction
of Dr. Boris V. Morkovin. Members and
officers of the American Society for the
Hard of Hearing, the National Council of
the Teachers of the Hard of Hearing, and
the Boston Guild for the Hard of Hearing
also cooperate in this clinic.

Although the majority of the work of the
clinic has to do /with the partially deaf,
much of the reséarch is with persons who

AUGUST, 1941 |
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Above, transparent plastic ear tip, mn-l_l_igd To fit in=
terior of the individual sar, Uies theear ii!-u“ rather

than bone induction. Only the black disk shows
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Top, teaching sounds of speech
te persons deaf from birth

have never heard a sound.
Here the new “Phipps
. unit” is of inestimable
value. This unit is used
to find any remaining
hearing. It is in connec-
- tion with cases of pro-
found deafness, often
from birth or early child-
hoaod, that its special type
of bone t{ransmission is
particularly effective. The
instrument is designed to
send wvibrations through
the bones. It may beused
between the teeth, behind
the ear, at the back of the
head, or other locations.

The wvibrations of the
instrument are caused
either by the human
" voice, directed into a mi-
crophone, or by phono-
graphic recordings of
music or speech. All
sound is vibration. A
normal person hears
these vibrations through
his ears. But it is also
possible to hear them
through the bones. In
this way a person deaf
from birth receives for
the first time a coneception
of what hearing is.

B4

= —
i s
P L

Sometimes such a per-
son can best hear through
his fingers. In such cases
a special instrument is
employed, the vibrator of
which is grasped between
thumb and fingers. The
“sound” is then picked up
by the nerves of the fin-
gers, rather than the
bones. This is known as
“tactile” hearing.

One of the most impor-
tant functions of the
Phipps unit is in stimu-
lating residual hearing—
hearing which, although
apparently lost, can be
revived. As hearing is
lost, the memory of sound
is often also lost. One
person who became slow-
ly deaf retained only the
memory of the sounds of
breaking waves and wind
sighing through pines.
When she saw either surf
or wind-bent pines, she
at once remembered the
sounds. Through speeial
training in a clinic, she
gradually regained her

Phipps unit wvibrater between
teeth brings sound te brain

Below, same unit conveys sound
fram micraphene to fingertips

POPULAR MECHANICS
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hearing, until, with the help of a hearing
aid, she could resume normal life. Al-
though she began her hearing re-educa-
tion with such laboratory apparatus as the
Phipps unit, she now wears only a small
portable hearing aid. A Phipps unit is de-
signed for laboratory use. When a person
regains partial hearing, he is generally ad-
vised to adopt a standard hearing aid.

The testing and fitting of hearing aids is
another field in which science has made
great advances. There are many types of
deafness. A certain hearing aid will be
most suitable for each type. Moreover, a
hearing aid must be suited to the person-
ality of the user. This takes careful scien-

tific testing and adjustment.

To establish a basis for treatment, the
amount of a person’s hearing must be test-

" ed. Originally this was done by voice tests,

the ticking of a watch, or the sound of a
tuning fork. However, scientific research
developed an instrument called an “audi-
ometer,” which reduces testing to an exact
standard.

An audiometer uses a “constant torie” to
test the amount and range of a subject’s
hearing. The subject sits with a head
phone to his ear, and presses a button. The
operator transmits sounds of varying pitch
and strength through the head phone.
Whenever the subject ceases to hear a
sound, he releases the button, turning off a
light and signaling the operator. In this
way a complete graph of the subject’s
hearing is worked out. Other types of au-
diometers, employing recordings of the
human voice, are used for testing large
groups, such as school children.

When a person is suffering from severe
loss of hearing, the clinic often combines
development of residual hearing, a hearing
aid and lip reading. Lip reading is taught
both by demonstration and by meotion pie-
tures. Motion pictures used in this work

. begin by teaching the simplest lessons in

lip reading. The basic film shows how each
of the vowels and consonants appear when

 formed by the lips, teeth, and facial mus-

c¢les. Next the individual sounds are com-
bined into words, and finally into sen-
tences, This first lesson closes with a test
in which the teacher slowly repeats several
sentences using all the sounds which have
been demonstrated. The students attempt

-to write down the sentences which the lips

form.
(Continued fo poge 176)
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St:fur'v.lwuyr Slide for Chlldren
Used Indonrﬁ

@ Stanler B, Stady
Safe slide provides fun for children, is easy to set up
and does not mar finish en stairway or the floor

Children ean have fun sliding down
stairways by using a portable step-chute
now on the market. This slide is easy to
set up, as it rests on a skidproof rubber
cushion at the top and adjustable legs at
the bottom. The steel bed of the slide
measures 14 by 48 inches and will not ob-
struct the entire width of most stairways.
Adjustment of the rubber-tipped legs per-
mits the angle or speed of the slide to be
changed, as well as leveling to fit uneven
surfaces. It may be used indoors or out-
doors. Rails at the side help children
steady themselves for the “take-off.”

@[ To learn where to buy commercial prod-
ucts described in these pages, see the index.
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Cutaway Models of Body
Show How It Operates

Eye muscles are simulated by weights and pulleys at
top; below, o cutaway model of human head and neck

Part of the new French government's
program of training men and women to
keep physically fit consists of a study of
life with cutaway models. Various parts of
the body have been modeled in glass; one
exhibit, for example, showing the human
head and neck with the outer skin omitted
to reveal the muscles, nerves and circu-
latory system. Another is a mechanical
model of the human eyes, which are mov-
able and connected with weights and pul-
leys. The display embraces many forms of
life, from human and lower animals down
through the insects, flora and fauna, un-
dersea and amoebie specimens.

' 5 .n:l-
Weight of Average Man’'s Heart
Estimated at 11.5 Ounces

From records that have accumulated
during the past 20 years at the university,
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Dr. Paul D. Rosahn, of Yale University
School of Medicine, has found a formula
farestimating the weight of an adult man's
heart. For men over 20 years of age the
average weight is 11.5 ounces. A normal
adult heart gets heavier as a man grows )
older, the increase amounting to a ].ittIEr,.\__\)
less than half an ounce for every 22 pounds
added to the body. The weight of the nor-
mal heart in grams, according to the for-
mula, is equal to the age of the individual
in years plus three times his body w&ightxﬁ
in kilograms plus 100. A heart is said to w
be abnormal if it weighs 77 grams more of=
less than that calculated from the formula.

Candy Dispenser on Dashboard

LN
Serves One Mint at a Time '

‘V
To keep handy a roll of the popular-type %
mint or fruit tablets there is a eandy dis- iﬁo
penser that fits on the automobile dash-
board, installed either with suction cups or
self-threading metal screws. The package [{f
of mints, with only the outer wrapper re-
moved, is inserted in the barrel and a 7/
spring forces the package up until the top -
piece of candy is in position for removal by {'
an in-and-out motion of a tiny handle. O

al
-

Above, combination ashtray and mint dispenser on
cord toble; below, condy dispenser on oute dashboard
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Fifty-Two Ship Nav‘y Is Whltrled of Balsa Wood

Seventeen-year-old William Wi W, TTnTESE % : =
Tompkins of Hollywood high | (% Ve Lk : "]':..-'i f
school has a good start toward a | L e el 2 ¥
two-ocean navy. For more than ¥
three yvears he has been whittling
model shipz from balsa wood, and
today has a navy of 532 vessels. His
tools were razor blades, pliers and
jack knife, his materials balsa and
strips of sheet aluminum. The
models cover a wide range of
types, including dreadnaughts,
cruisers, destroyvers, submarines
and small surface craft, all carved
accurately to scale. The larpgest
vessel in the fleet is a model of the
aireraft carrier Lexington.

< g, i

Largest vessel in the
fleat buwilt I:r a Hal-
lywood youth is a
medel of the U. 5. air-
craft carrier Lexington

At laft is port of the
52-ship novy, mode
of balsa woed and
aluminum eccurately
foshioned to scale

|

|

Springs of any tension, shape or length,
of either compression or expansion type,
can be made by hand with the aid of a
small spring-winding tool. Wire, ranging
from 0 to 3-64 in size, is fed through the
handle of the tool. Pressure on a trigger
keeps it at an even tension as the spring
is wound. For compression springs the tool
is held with the trigger on top, and is re-
versed for expansion springs. Slanting the
tool to left while pressing it against the

g : Thumb iz heold on trigger oz coil is wound. Inset
last coil wound makes a tight spring. shows how trigger controls tension os wire is fod
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Studying londscape targets. Pupils must learn to identify targets and
then fire quickly. Beam from electric torch makes the hits ASHGHTING tanks roll

off the assembly lines
in increasing numhbers in
ngland, trained erews
must be ready to operate
them. So a training camp
has been set up in a remote
region. After the tank crew
recruits have passed rigid
medical tests, they are ad-
mitted to the eamp where
their further training is
conducted by specialists
experienced in the han-
dling of tanks of every de-
seription,

The pupils are instrueted
in long buildings divided
into small classrooms. Each
instructor teaches from
four to sixteen tank stu-
dents. In some classrooms
staff sergeants explain the
mechanism and use of the
7.92 mm. Besa gun and the
two-pound Vickers gun
which are the principal
weapons of attack in mod-
ern tank warfare. In other
classrooms, gunnery spe-
cialists train advanced pu-
pils to become instructors
themselves.

A short distance from the

Above, class investigat-
il'lg I‘Ii'fﬂ'nrin: of !ighi
cruiser tank, One lesson
is how to squeeze them-
selves into positions

Right, tank emerging

from smoke sereen with

two-pounder Yickers gun
seeking its range
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main building are large sheds
divided into sections where tank
men are irained to find targets
while being subjected to pitching
and lurching experienced by
crewmen as a tank travels over
rough country. Here the pupil
sits in a strange steel cage which
turns and tosses him, so he ex-
periences all the difficulties of
firing from a tank in action. They
call this machine "Rypa,” a word
{Continued to poge 168B)
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Above, pupil in fostest Rypo
machine that pitches and
lurches like a real tank while
he tries to keep on the target

Above, blindfolded pu-
pil practicing the hon-
dling of Boso machine
gun 50 he loarns to do
everything by touch

Loft, firing practice with
two-pound Vickers gun
which, with mac hine
gun, forms main arma-
ment of British tank
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/Many Home C(;fﬂf:}rtsu indud éam Car

. Few of the comforts of home have been built“on" a cab—weaengme Ford truck

"omitted from a camp car—actually a trailer powered by a 95-horsepower motor with a
- smounted on a truck—which Al Pearce, multiple-gear drive. Its top speed is 78

:.'radin comedian, uses on trips. The unit is miles per hour in a gear corresponding to
overdrive and its low speed about
one and one-half miles per hour
in compound low gear. The dust-
proof body has a frame of hard-
wood with an exterior covering of
aluminum. Windows and the door
are mounted in rubber. For eir-
culation of cool air inside the car,
an electric fan is mounted behind
a refrigeration coil. For cold
weather, there is a wall heater.
Two Pullman compartments with
tables give plenty of room for
serving meals and other purposes.
When the tables are removed the
compariments can be converted
into two double beds. There is an
electric refrigerator, a sink, a
three-burner stove, a gun rack in
a closet, wall eabinets and baggage
space. A Kohler electric plant,
operated on gasoline, furnishes
current for lights and electrical
appliances which may be plugged
into sockets similar to those in
any home. A built-in radio, an in-
ter-communicating telephone
from drive compartment to the
living quarters and an altimeter
for use in mountains are other
features. The motor, stove an -
wall heater all operate on butane—>
gas, but the motor may be~"
switched over to use regular gas-—=
oline in regions where butane is
not available. Running on butane, e
which is superior to gasoline in
many respects, the car has a cruis=- ﬁ
ing radius of 1,250 miles. It is fit- ? e
ted with two tanks with a capacity ™
of 'EH] gallons of butane. .

J3— X
H"/ST‘HP Gun Aimed at Planes :‘
Despite Rolling Sea S

Ships’ antiaircraft guns may be -
more effective by a patented fire- =
control system, assigned to the &
Sperry Gyroscope Co. It is claimed gu~
to keep the gun aimed at the mov- Q

Top, Al Pearce adjusting the olectric-plant meter. Center, view
showing the interior of the comp car. Botom, exterior of the :
vehicle which is built on truck chassis ing target at all times regardless <>

=
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e o e e Plane Riders Given Eye Masks
d irpl flying .
horbrontslly, -diving o And Paper Slippers

{.'

¢ o |

-'-'f'E it Le

gliding. A “correction
device” controlled by a
gyrocompass operates to
stabilize the line of sight
of the range finder. When
the range finder sights an
enemy plane, its eleva-
tion angle, the true sight
angle and the slant range, .
of the target are calculat- ~§ ¢
ed automatically, and > =%
from this data the future .
position of the airplane -
also is automatically .
computed. Having noted * | j S

also whether the targetis - T T B - =
changing altitude, as in . - 4

the case of diving, the"
computer reconverts the -
position into absolute fu--«<.
ture bearings and abso- -
lute future elevation. A

[ r

# !

| B - T i R R [ ..- -F'Ii
Airline passenger, loft, being fithed

with “blackout” eye mosk designed e
second corrector adjusts shut light from eyelids. Right, poper slippers help increase comfort -
e

this reckoning to com- Passengers on Northwest Airlines planes are being pro- -

pensate for the pitch and  \jded with masks which protect the eyes and thus con-
roll of the ship and sends  tyibute to the passengers’ comfort. These masks prevent =
the corrected data on to  bright light from striking the eyelids and enable the wearers
the automatic gun-aim- to relax easily, With his eves protected by the mask, one
ing mechanism which passenger is enabled to catch up on some sleep while sitting
places the gun in firing beside another who may want to keep the light burning in
position and keepsitthere order to read. Air riders also are offered soft paper slippers

during the engagement. whuh m:rn! and restful for 1 ft:f:!:F : o r.,r’:'*-{' -
l/f 6' ' CLaat) Loeges {{_4“'.{;_..1;~_. it Ef;:_ e4. e _ ﬂu:,m_
Hangar Built Like an Umbrella Admits Biggest Planes

To do away with supporting columns at  age to form the roof, the only other sup-
the airplane entrance gates, a spacious port consisting of cables fastened between
hangar has been designed like an arch in  the outer edges and the ground. These ca- -
reverse. Arched steel members spread in  bles may be spaced to allow ample room
opposite directions from a center anchor- for the largest planes to pass in and out.

. T | s or
LI/ L FR - o e
Large-size planes can park under orched roofs buiH1|:lndc to back. Cables counferbalonce upward pull
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~ KING COTTON

9
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o
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e
-
S Above, pliable cotton-bocked ve=
neer can be rolled around pencil
Pl'lPHI courtesy T 8. Plywood Co.
= Gl 12, A ptad A0
Loft, one step in mn."‘iJP tire of
: improvad, long-life cofton fiber
.3 Phato eourtesy Firestono Rubber Co.
-\'I
Below, testing cotton fabric in
-2 hunt for new wuses for the fiber
& U, &, Dept. of Agriculture photo
3
-y ING COTTON has not been dethroned, but his
crown has been wobbling several yvears be-
. cause synthetic fibers and paper cut into domestic
_ consumption and then the war caused foreign sales
™ ' to dwindle. To increase the uses of cotton, research
‘ . experts have been working night and day and their
= efforts are yielding important results.
"‘.-:";.' Before long America's women may be wearing
b cotton hose equal in sheerness to those made of
© _silk. Even sooner we may be riding in plastic-body
J. automobiles to which cotton has contributed. Our
= . homes of the future can be wrapped in flameproof
** " cotton blankets and airplanes can be made safer
;u - by covering rudder and elevator surfaces with

[~ fire-retardant cotton fabries.
- But these are only a few of the developments on
< which scientists have been, and still are working.
r Today they offer an improved cotton tire fiber that
o =o_ will increase the life of automobile tires consider-
| “ably—otie answer to the challenge of synthetic
fibers. A sheet of thin wood veneer glued to a
backing of cotton fabric is a new building product
that can be applied directly over old walls to give
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Right, party dress
made of cotton in
U. 5. Department of
Agriculture workroom

GEAJ—-I*“ 3
Below, International
Harvester cotton pick=
er ration on a
Mississippi EE'E'!'[I-““

IrI .:'
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A

the appearance of fine
wood paneling; fabric-
covered panels of ply-
wood are being made
large enough to cover
an entire wall of a room,
and still another prod-
uct for builders is a cot=
ton cloth fused onto
steel and then bonded
to thin wood veneer.
Looking and feeling like
wood, it is handled and
machined like steel and
is highly fire-resistant.
A new erease-resistant finish is overcoming one
of cotton’s greatest disadvantages—its wrinkling
propensities, A water-repellent finish makes cot-
ton fabries perspiration proof and protects eotton
hose from mud and rain spotting. Still more im-
portant are the fire-retardant finishes being ap-
plied to curtains, ironing-board covers, tents and
awnings. It is from the finishing field that we get
flameproof cotton blankets for our homes—fire

i‘-'] I"'l-

7

LR

i : ; : : Torch-testing fire-resisting cotton inwl'lniinn';

resistant ].'I.'I'.I.t EII'.Id hull l]J-E'lllﬂtmE mﬂterlﬁlﬁ. Photo eouriesy Barnhardt Mfg, Co
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Cotten-fabric ond plywood Speedwall beaord large ancugh te cover entire
wall of a room is shown being mn\rul inte house
Lrhﬂm M.IH,M!' ]

iH ﬂ"} S "r_.-LJ'...ri'J ,,4
Backed b:,r the nation’s two million cbt<
tun growers, the research men are investi-
atmg the practicability of using cotton
t, linters and hull fiber in the manufac-
.r.ture of fine paper—paper that does not
“turn yellow with age. One new process for
\.,l""treatjng the raw materials appears success-
1, with the result that it may call for the
“use of 200,000 bales of linters per year in

cxr this field.
# . These same experiments, conducted at
g Mellon Institute of Industrial Research un-
= “der the sponsorship of the Cotton Research
. &Foundation, an affiliate of the National
Cotton Council of America, are being ex-
tended to methods for en-
—. haneing the value of lint
" and linters as fibrous re-
inforcing agents for cer-
- tain types of plastics.
¢« Cotton ranks well in flex-
J ibility as a plastic filler
and its uses in this field
are declared almost un-
limited. Henry Ford re-
cently predicted that
plastic-body automobiles
would be on the market
soon and in one million
cars of this type, approxi-
mately 100,000 bales of
cotton would be used, if
the present formula is
employed. Plastics being
studied in the Ford lab-

Loan

and 30 percent resin
binder, pressed into cloth,
Sheets of the cloth, heat-
ymolded in a 1,000-ton
s _ press, produce a material
B “# said to be superior to steel
~ in everything except ten-

it

- sile strength—50 percent
— lighter and 50 percent
“cheaper in production.
When cotton is ginned,
one-third of the resulting
¥ product is fiber and two-
B . thirds cottonseed; thus
1,500 pounds of seed cot-
ton would yield one 500-
pound bale of cotton and
about 1,000 pounds of
cottonseed, making cot-
ton and mttnnseed the
If”’nm Lf/ by-products of the cotton plant.
Cottonseed contains some 35 percent oil
and 32 percent protein in the kernel. The
oil is especially valued as a foodstuffs com-
modity, as shortening, as cooking and salad
oil and for use in many manufactured oil-
base goods, such as mayonnaise and oleo-
margarine. Cottonseed oil ranks third in
importance in the broad field of edible fats
serving the American consumer, the an-
nual domestic production being about
1,325,000,000 pounds, compared to approx-
imately 2,000,000,000 pounds of butter.
Glycerine is a war commodity obtainable
from cottonseed oil and other fats or oils.

gy

'U.'!.'L'I. Oa.

oratory are reported to be
70 percent cellulose fiber

94 '

A “mountain™ of cottonseed for which new uses are being sought

FPhat rtesy University of Tennessce
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When nitrated to form ni-
troglyecerine, it is used as
an explosive.

Cottonseed cake, the
residue of the pressing
operation for obtaining
the oil, is reduced to a
meal commercially im-
portant in feeding cattle.
Delinted cottonseed hulls,
the least valuable prod-
uct of cottonseed, are
available to the extent of
1,250,000 tons annually
and are used most exten-
sively as roughage and
bulkk feeding. From the
hulls, linters are obtained
totaling close to 700,000,-
000 pounds annually
which are used in manu-
facturing mattresses, up-
holstering for furniture
and automobiles, plastics,
rayon, nitro-cellulose,

Testing eotton hose for clasticity. Geovernment experts are seeking to pro-

duce cotton hose equal to silk in sheerness
T 2. Dept af Agtletlture photo

medical dressings and other ilems. Nitro-
cellulose is the best material in manufac-
ture of explosives and constitutes the most

important war commodity derived from
cottonseed processing,

(Continved to poge 166)

|COTTON PLANT]|
| WHOLE COTTON || | STHIPPED PLANTE ] ! SEED COTTON l Hydroculture
I I TN i = sl
COTTONSEED INDUSTRIAL GOTTON COTTOM COTTON
olL GELLULOSE HD‘DTE 5TﬁLH5 SEED
i
PHARMA- 'A'.I LL= YTARNS, THREADS
c[uwluul ] BOARD ] | MEATE ’ LS HimIE “5-.] | TEXTILES
| | I 1
| | I 1
e COTTOM- COTTOM WAX by
SEED M EAL cassvrou | | SEeooil || BO || Owrene || elene i Solvants
ﬁ;:‘mhm Ak Kier Boiling
' | | e i |
| | 1 1 I =
Fead ] ENIYHMES | [ FWTEIHSJ Inseciicides Defergenis Anzlysan Wollbosrd INDUSTHRIAL Analyses
Fertilivers Fungicides Faetice Sweeping 4, CELLULOSE Faliahay
Plastics ] I Andionidant Soop Sleck Compound Walergraafing
Gorebinder | far: Tars Tar Binder [
Calalome Corebinder Faini Edible ler roada 1
Peranidosa Paper Conl, Varnish preduch Bedding Rayas Conlial and
Ligoss Paper Slaing Greose Tor cattla s.qumg. Teaoimani
Profeinase TeatibaFinesh Gasaline Calor osings wales pracfing
Diostose Rayan Fars BDile Coampoand Callophons Flamsprasfing
Delustenng Plosfics Gun Golion Physical
Gluas Furfural Flasticn Teating
Camenis Eyboad
Prastics
Food

This chart, reading from top to bottom, shows the more outstanding products of the cotton plant.
Research work is under way in all branches of this “tree"
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“Tame” Gorilla for Movies Made of Aluminum

Since gorillas have resisted all attempts
to train them for use in the movies, film
producers have resorted to “synthetic”
“animals custom-built to fit the picture.
Oné~such animal completed recently by
Max Facfor-Studios of Hollywood, Calif.,
is made up of an aluminum skeleton with

iL'-; “bones" filled out with mohair. The
i

Vicious-loaking gerilla, above, created
by mon, does bidding of movie direc-
tors. Lefr, top and bottom, werking
ports of the animal’'s jows and hands

body is covered with a
tanned leather hide into
which thousands of
hairs have been knotted
by wig craltsmen. Basic
and motionless portions
of the gorilla’s skull also
are of aluminum, but
the working parts in the
jaws are made of dura-
lumin, supplemented
by steel springs and pinions. Bone teeth
and synthetic flesh tongue and mouth lin-
ing have a natural appearance. For skin of
the gorilla’s head, smooth polished chamois
is used, with hair wig=-stitched in the prop=-
er locale. The “bones” of the cinema goril-
la’s hand extensions are of duralumin,
The gorilla cost slightly less than $3,000.

Break Off Head Renews the L1£e of Worn-Out Sandblasting Nozzle

Assembling sondblost nozzle with breok-off head

}
% J..L-.'-. \J:"'LL sf' L .}

To double or triple its normal life of
service, a sandblasting nozzle has been de-
signed with a break-off head that may be
knocked off with a hammer when the ori-
fice becomes too worn for further use. The
unit is then reversed and used as a new
one. Having a holder made of plastie, it
weighs only one-third as much as conven=
tional types, thus reducing fatigue. Ac-
cording to the manufacturer, the nozzle is
staticproof, shockproof and rustproof.

POPULAR MECHANICS



By Len Marcelius

OSTING little more than a dollar to

make, the dinner chime shown in Fig. 1
can be finished in chrome and mounted on
a maple, walnut or simply a plywood base.
As an alternative, the tubes and bars may
be enameled or they may be polished and
protected with clear lacquer. The tubes
are cut to length from standard thin-wall,
brass flush pipe, 13§ in. in diameter, which
can be purchased from a plumber. Fig. 6
gives the inside length of each tube he-
tween the cork eaps. To this dimension
the thickness of the cork
plugs used, Fig. 7, must
be added to obtain the
over-all length. If you
wish to add the interven-
ing notes forming a full
octave, the scale in Fig. 10
is used to determine the
length of the extra tubes

The soft,

stove bolts as in Fig. 5.

The bars are cut to size from l4-in. sheet steel
Fig. 6 gives the length of these and also the space
between the mounting holes which was found best
in the case of the original model. The exact point at
which these holes should be drilled from the end of
the bar is found by the method shown and deseribed

AUGUST, 1941
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and bars. From Figs. 2,4 et harmony ore dis-
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base is made. The tubes the heuss. The chime can
Huckied 1 be finished svitably in va-
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To locate exoctly the mounting holes in each bar, hald it
loesely at the opproximaote location of ene of the holes
and rest it on a sharp-edge block as at left. Then strike
it with @ mallet several times, shifting the bar beck and
forth without changing your grip, until you obtain o
clear note, after which the metal is marked where it
touches the block. This locates the position of ane hols.
To find the other, turn the bar end for end and repeat

¥ prace
TUBLMNG

LENGTH OF DISTAMCE BETWEEMN
BaR TUBE HOLES IN BAR

s | &% 3"
ek’ | s adk”

| e 3tg” i
E' IE!"-&-‘ 4%’5' @- Wi

mhmmé

i
* in Fig. 3. After drilling, the holes are used
as a guide in locating the %ig-in. holes to be
drilled in line in the top of the tubes. The
‘ CORK DR WOQD bars are tuned by carefully grinding away
?a"q,L,}gElg _ ; g d metal from the underside, a little bit at a
time, as in Fig. 9. As this is quite a deli-
cate task, each bar should be checked fre-
quently with a piano or other musical in-
strument known to be in tune. When you
start, the pitch of the bars may be from
one-half to three notes higher than they
will be after tuning them. In the final
stages of the grinding, cool the metal to
room temperature before testing, az you
will find that the pitch of the bars is slight-
Iy lowered when the metal is warm. The
bars rest above the tube openings on stove
bolts fitted with short lengths of rubber
tubing placed in the arrangement shown
in Fig. 5, and are capped with standard
acorn-type nuts. Notice that a little space
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AREA GROUND AWway

LENGTH OF RESONATING TURES
DISTAMCE BETWEEM

4 ® a3

R T -

should be allowed between the bar
and the rubber washer under the nut.
Finally, the tube ends are closed with
cork or wood disks. While the mallet

may be bought, it can be made as de-

i— tailed in Fig. 11 by gluing a ¥i-in. dow-

= ————=========
: gsi’:ﬁiaipir?aac
c DEF§ .

el in a 1-in. wood ball and then cover-
ing it with rubber tape and heavy cloth.

Illuminated *Water Lily’ Floats on Surface of Garden Pool

A garden pool can be dressed up to give
an unusual appearance at night by using a

i

e

P
WATERTHGHT
SOCHET

L COHD
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few of these illuminated lilies. Each one
consists of a length of electric cord and
waterproof socket, and a yellow glass shade
shaped to represent the center of a lily.
The assembly is mounted on a wood cut-
out shaped to give the appearance of a lily
pad and painted green.

Snap Fastener Mends Hole in Pot

You can mend a
small hole in a
thin aluminum pot
or pan with an or-
dinary dress snap
fastener. If the
hole is very small,
it should be

PEENED TO GRIF
- FASTEMER

reamed out to take ‘,: ”,f-
the stud of the fas- e
tener. After inserting the latter, peen the

end of the stud to make it watertight.
99



Mimeograph Impression Roller
Dressed on Drill Press

Finding that the impression roller of my
mimeograph machine had swelled in the
center due to occasional contact with the
ink, I “turned” it down in a drill press. To
do this, one end of the roller was placed in
the chuck and the other end was centered
in a block clamped to the table, Then a
sheet of coarse sandpaper was held against
the roller as indicated, while running the
drill press at a medium speed. Wood strips
tacked to each end of the sandpaper help
in holding it uniformly against the roller.

—. E. Hendrickson, Argyle, Wis.

Cups on Greens of Golf Course
Cleaned With Tire Pump

Noticing that some golf players disliked
to retrieve their balls from cups that con-
tained dirty water after rains, the care-
taker of one small course, rigged up a suc-

tion pump from an old tire pump to re-
move the water. The pump was converted
for this purpose by merely reversing the
leather inside the cylinder.

Metal Disk Over Motor Propeller
Slows Boat While Tmllmg

To slow a motor
boat to a speed
suitable for troll-
ing, and yet have
the motor run fast
enough to operate
smoothly, I placed
a zine disk in front
of the propeller as
shown. The disk
should be of the same diameter as the pro=-
peller. An old auto hub cap will do if you
have one of a suitable diameter.

—J. F. Stewart, Norwood, Manitoba, Can.

Chucks to Adapt Jigsaw Blades
For Use in Hand Scroll Saw

FILED FROM s
CARBIAGE MNUT N

FILED TO FIT SLOT
OF s5AW FRAME

|

Because of the limited types of blades
that are available for a coping saw, I adapt-
ed my frame so that jigsaw blades, of which
there are a number of types, could be used
in it. The adapter or chuck is made from a
piece of ¥i-in. earriage bolt, which is filed
flat at one end and provided with a pin to
fit the saw frame. The other end of the bolt
iz slotted to take a saw blade, and has a
closing ring to slip over it and clamp the
blade in position by means of a set screw.

—Howard R. Heydorf, Missoula, Mont.
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Many a window can be given an attrac-
tive touch of ornament and summer fresh-
ness by merely adding a couple of these
swinging plant grilles. They are made
from lengths of flat iron or brass, bent to
form a pleasing scrollwork. While the
joints can be welded or soldered, a simple
method is to drill and tap the work to take
flat-head screws as shown at the right.
Pivoting of the grilles is accomplished by
using machine screws as pins to slip into
screw eyves that are driven into the window
frame. Thus pivoted, the grilles are easy
to push out of the way when adjusting the
window or shade.

DOW GRILLES

7

IIOMJQOM [
t_.. = N

'
3 o
L 1

35-1‘.2 F.H. MACH.
SCREW COUNTERSUMK

CLAMPED
0 GRILLE

TAFFED

A temees,  TATSTTTTOTTEE
,u-{ ;8 e (Mol 'lj“::i' T
b{ A [ -
Le 1 I
i11h _rl' T
il \,\#g 37 RH mNa -
I =~ MACHINE _.‘_1 R
| SCREWS T L
fd-Hl e o
157 — 10~ 24 ¥l F. Bl .:J
wdrachd | SCREW FINEE P ). b
e - ]
13 el 1
| —_—— TE 1 |
| |
SCREW EYE IN 1 e =TT
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BAMBOD CLOTHES=
LINE PROP

" CLOTHESPIN

Using twe brackets as in Fig. 1, you can eosily store an ironing
board on the inside of a closot door. A length of bambos fitted
with o clothespin, Fig. 2, makes a good clothesline prop

BICYC #
Tn‘auﬂl-:w e[ P-MF' H

A bicyele trovser clamp, Fig. 3, is handy to
hold @ pad around your wrist while remeving
hot pans from an even. Fig. 4 shows how 1o
keep o pastry board from sliding on a porce-
lain table tep when kneading breod or ralling
pie crust; just place a fruitjor rubber under
each of the four corners

MUSLIN
POLHET FELT
ROGOHNG PAPER

Small rugs will net slide around on
highly peolished floors if you put
felt roofing poper on the wunder-
side as in Fig. 5, Triangular muslin
pockets at each corner of the rug
held the paper in ploce. Bent o3
shewn in Fig. &, and slipped ever
the end of a boby carrioge, a coat
hanger makes o good hook to corry
a shopging bag
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To oveid an “eruption” and possibly scolded hands when pouring
hot water inte a rubber bag, held it in the position shown in Fig. 7.
A door mat set flush with the porch floor on a lattice, Fig. 8, allows
dirt to sift through, and persons are less likely to stumble over it

A woshboard in & tub will net slip if o pieco of
split hose is scrowed to the boord permitting the
hose te be slipped over the rim of the tub when
washing, as in Fig. 9. Collapsible tubes in o bath-
raom cabinet are stered neatly if suspended by
the caps on @ hanger as shown in Fig. 10, ltis a
notched metal strip serewed to the underside of
one of the cabinet shelves

E[L_rp_r!Lﬂ_r

He s g

Stocked coke ting con be kept
from sticking together, which
mokes them hard lo soparote,
by crimping the sdges as in
Fig. 11. If your porch iz small,
you can have a toble on it with-
out toking uvp needed space by
hinging o table top to the rail-
ing as in Fig. 12. A forked stick,
hinged at the tap, serves to
brace the table in a horizontal
position. When not in use, toble

folds flat ogainst the roiling

AUGUST, 1941 103



"Painting”” Centerboard Trunk
Of a Sailboat

Diffieulty of frequently painting the in-
side surfaces of the centerboard well or
case of a sailboat after it had been built,
was avoided by one sportsman who did a
permanent job of protecting the surfaces
when the beat was being assembled. This
was done by driving copper nails into the
surfaces, spacing them about 1 in. apart.
Then, when the boat was put into use the
action of the centerboard rubbed enough
copper from the nails to keep the sur-
rounding surfaces impregnated with cop-
per.—J. A. Emmett, Annapolis, Md.

Clay Reveals Hidden Contours
Of Holes in Work

l To check the
progress of a hole
being bored, or to
determine the ta-
per and propor-
tions of one al-
ready made, force
modeling clay into
it, If the clay be-
comes soft from
handling, or sticks
to the work, dip it
in ice water. This
will harden the

clay. It also can be used for carving and
molding impressions when a sample of the
work cannot be taken to the mill,

Iron Splitting Wedge Improved
By V-Notches in Side

If you are trou-
bled by having the
wedges jump out
of a log while try-
ing to split it when
it is wet or frozen,
file several
notches in each
side of the wedge
as indicated.
When a notched wedge is driven into a log,
pressure tends to force the wood into the
notches and prevent the wedge from re-
bounding. —W. C. Lammey, Naperville, TIL

Loose Handle in Push Broom
T1ghtened With Brackets

When a large
push broom ecan-
not be kept tight
on its handle, a
couple of metal
shelf brackets will
serve as braces to
: keep it rigid.

B The brackets are
screwed to the broom and to the handle,
—Wilford Sherwood, New York,

Glass Shelves Wedged in Place
On Wall Brackets

In erecting glass = AET
shelves, a good fit |GLASS SHELES {j i i}
between the shelf |
and bracket can be
had by using small
rubber wedges as
indicated. First set
up the brackets in
the usual manner
and then slide the
glass shelf into
place. Lift the
shelf slightly at
the back while the wedge is slipped into
the curved end of the bracket, and then
push the shelf into place.

—W. C. Irvine, Nashville, Tenn.
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TIDBIT
TRAY

Three smart dessert plates ond severol lengths of
flat bross stock are all you need to make this novel
serving tray which is especiolly convenient for eve-

ning snocks. The framework consists of two legs
formed from o single length of flat brass, bent at
the center to form o handle and rounded at the
ends to form feet. Bending is done botwoen the
podded jaws of o monkey wrench held in a vise,
Mote the use of small machine screws in addition fo
solder to assure sufficient strength where the plate
holders are joined to the vertical pieces. The rings
should fit around the bottem of the plates, and small
spring clips soldered to the vertical pioces hold the
plotes in place, yet permit their removal for wash-
ing. Two short feet are providad on the lawest ring
so that the stand has a four-point support, Felt pads
ottached to the feet prevent marring furniture finish

LEGS ON LOWER
SHELF OHLY

SOLDERED
TO SUIT Th PLATE

| =
CENTER
LINE {'J :
( % sq's.
UPPER SHELF
2=-52
SCREW
B
|2
el
4"
HEAD FILED
QOFF FLUSH
CENTER SHELF 4r
L. [ i
BRASS
SsTRIF
4"“
_-—""F'-F \
T R —

SOLDERED

LOWER SHELF f

FELT PADS
GLUED TO“FEET
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Imitation Well Is Repository
For the Garbage Can

Utility and decoration are combined in
this attractive covered well as it hides an
unsightly garbage can. A rope and pulley
are provided to carry out the open-well ef-
fect, the end of the rope being tied to the
lid of the can to aid in raising it when gar-
bage is deposited.

—Leroy Williamson, Portland, Ore.

Keeping Putty Fresh Indefinitely

After a can of
putty has been
opened, I have
found the simplest
way to keep it
fresh is to follow
the manufactur-
er's method, as
most putty pur-
chased over the
counter is as fresh as the day it was packed,
Although the lids of the cans in which it is
packed fit loosely, special care has been
taken to level the surface of the putty and
cover it with a piece of waxed or ociled
paper before packing. Whenever I am
through using my putty, I do exactly the
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WAK PAPER

e

same thing. In this way it will remain soft
for a considerable length of time.
—R. Boettinger, Englewood, N. J.

LeadersStored in Shoe-Polish Can

Empty shoe-
polish cans pro-
vide good contain-
ers for carrying
moistened gut
fishline leaders, as
they have tight-
fitting lids and are
easy to open.
Disks of blotting
paper placed in

the bottom and lid - . .} yur
of a can and £2 71 g BOTTERS

moistened with a ~o - ~
little water before '
putting in the leaders will keep them in
good condition for some time.

Visor to Slip Over the Spectacles
Impruwsed From Cardboard

An emergency
visor that can be
attached instantly
to your spectacles
is improvised
quickly with a
piece of cardboard
cut to the shape
indicated. Use
light cardboard so
it will not throw
too much strain on
the frame of the
spectacles.

- CARBERLRD

% e :' s
3 = ».f
P NOTCHES FIT OVER. -

-

WP lrr OF GLASSES

Pivoted Joints in Metal Riveted
Loosely With Aid of Washer

When you have
two pieces of iron
to rivet together
so that the joint
will pivot, place a
thin metal washer
on the riveting
block and let the
rivet head rest in
it. This will per-
mit the head to
space itself from the joint so that there is
little friction between the parts.

HINGE
JOMT

METAL WHEHER _7
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Garden jugs and vases are made with little effort
by using a wire-mesh-covered form that need not
be removed. The top reinforcing is held together by
a wooden bloek whieh is removed after the top has
been cemented. As such a jug is purely ornamental,
the mouth can be cemented shut so that water will
not enter, which may freeze and crack the jug. The
cement mixture consists of torpedo sand, 3 parts, ce-
ment, 1 part, and hydrated lime, 1/10 part. Add just
enough water to get a “fatty” consistency. After
standing an hour, the cement is troweled on while
rotating the jug on a small turntable to scrape the
cement against a form to get uniform contour all
around. Color may be added to the cement, which
is better than painting it.

—A. L. Neuenschwander, Miami, Fla.

Large Cement Jugs to Decorate Garden Nooks

BANANA HAMFER

Cooking in Camp Without Dishes by Using Clean Clay or Hot Stone

You ean broil a fish in eamp without
cooking utensils. After cleaning and sea-
soning it, place it on a flat rock which has
been made blistering hot, There will be
enough heat in the average stone to cook
both sides without again heating. Another
good way to prepare fish is to clean, season
and then wrap them in large catalpa leaves.
The fish can be covered with cornmeal first
if desired. A well-seasoned fish covered

AUGUST, 1941

with a mud batter made from deep clay
and water, if cooked in hot ashes for 20
minutes, will be about as tasty as though
it were broiled in an oven. Potatoes, eggs
and other foods also can be baked in clay
coverings. A large bird may be roasted
over an open fire if it is first impaled on
a long, slender stick supported by crotched
stakes on each side of the fire, then turned
slowly while it is cooking.
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“Jumbe on the tub” is simuloted in a paperweight by
mounting the carved elephant on the top part of an
aute pisten that has been cut off and polished

TARER 50
"] EARS STAMD
oot kg

A

JUMBO with

By E. J. Tangerman
JUL'IE'D the circus elephant is simple to

whittle no matter what pose you choose.
And you can use him in dozens of ways.
Figs. 1 and 3 show him mounted on modern
metal bases for paperweights, while Fig. 7
gives a third pose in which he serves as a
simple knickknack on a desk or corner
shelf. Other uses are a decoration for a
cigarette box or a blotter handle, a letter
opener, ete. His blocky shape requires only
a little finishing—the rougher you leave
him the more natural he looks. For a carv-
ing blank, pick a straight-grained, knotless
piece of white pine or basswood, planed to
about 2} in. thick. You can make him fat-
ter if you like, using a block 1 or 114§ in,
thick. On one side draw Yi-in. squares,
then copy the pose you want, three of
which are shown in Figs. 1, 3 and 7. Other
poses are suggested in Fig. 6. Be careful
to draw the elephant so that the grain runs
the long way of the trunk and tail, other-
wise they are likely to split or break off
during carving. The details in Fig. 2 are
for a vertical pose, while those in Fig. 4
are for a horizontal one. Fig. 8 shows the
head carving, which is more or less com-
mon to any pose.
To begin carving, cut out the blank with
vour penknife. Avoid making any edge a
continuous curved line; it looks better as a

TAPERED
AND ROUMDED

POPULAR MECHANICS
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series of broken planes, just as your
rough knife cuts would leave it. Cut
a V-notch between the legs in front
and back, and extend V-cuts up be-
tween the legs and body, Fig. 5. Thin
down the tail and round it up. Cut a deep
notch behind the head on each side. Now
all that remains is the face. Outline the
back of the ears with a straight-in cut
about 113 in. deep, then cut in diagonally
from the body to remove a V-shaped chip.
Follow this with a shallow V-notch to rep-
resent the ear itself, another V-notch and
a shallow shaving inside the lobe to out-
line it. Mark the tusk position, then thin
down the trunk, making eertain that the
outer surfaces are in line above and below.
Accent the mouth opening, and round up
the tusks, shaping the balls at their ends.
Then carefully round up the head and
trunk. If you are unfortunate and break
off a tusk, cut both off and have a tuskless
elephant. Remember to shape the little
“finger” at the end of Jumbo's trunk, so he
can pick up peanuts. The line of his lower
lip marks the butt end of his tusks. Locate
the eyes and cut in little pyramids to form
them. Now cut a series of V-notches
around each foot to simulate toes, and also
behind any bent joints, under the jaw, ete.

To get a grayish-black elephant color,
mix equal parts of brown, black and white
oil paints to get a blue or brown-gray.
Thin it a little more than usual, and daub
it on liberally. When all areas are covered,
wipe off the surplus paint with a cloth.
This will give Jumbo a soft finish, with a
little shine to accent the creases of his
hide. Touch up the inside of his mouth,
the tip of his trunk, his toes and his eyes
with pink (red and white mixed). Paint
his tusks white, with gilt balls. If you want
a fabled white elephant, paint him a dirty,
light gray all over—no elephant is pure
white unless whitewashed. You ean also
carve a little palanquin and a mahout if
you wish to put Jumbo really on parade.
These can be glued on. In that case, carve
V-grooves to show a headeloth and a body-
cloth. Then paint them in gay colors.

You can, of course, make such an ele-
phant as elaborate as you wish—putting in
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Use a sharp penknife for
notching and grooving,
and de not maoke any
edge a continuous curved
line. The figure looks
better with all surfaces a
saries of broken planes
just os left by the rough
knife cuts

DEEP MOTCH FOR NECH

: ANGLES
SHARING EAR

FIMISHING EAR

SHAPING
TRUNH B TUSHS

FINISHING

V-notc® to simulate the creases in his
hide. A = - ran use mahogany or wal-
nut, and 1 vy oiling and waxing,

If you want hi~. - zer, use 3% or l4-in.

squares. Or again, lay out the designs on
15 or Y-in. wood and carve them as sil-
houettes for a wall frieze, picture-frame
decoration, or wall panel.

Chemical Spray to Kill Grass in the Joints of Brick Walk or Street

Grass that grows between the bricks or
cobblestones in a walk or pavement may be
killed with a strong solution of calcium
chloride dissolved in water. The solution
is simply poured into the crevices if the
area is small, or sprayed onto the walk
from a garden sprinkling can if more con-
venient. Two applications are usually
enough to stop the growth of grass for a
season. Quack grass may be killed by
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spraying with a solution made by dissolv-
ing sodium chlorate, 1 lb., in water, 1 gal.
With this solution, spraying two or three
times per season is adequate, A weed kill-
er which is not poisonous to cattle is made
by dissolving caleium chloride, 2 lbs,, and
sodium chlorate, 3 lbs, in water, 4 gals.

{[To arrange short-stem flowers in a tall
vase, place the stems in soda straws.

POPULAR MECHANICS



Wheeled Porch Stand Has Removab

Y PLYWOOD =
e TRAY

R S S aE e

If the stand iz used en a ter-
race or in the garden, wheels

7.
o S should be substituted for the
'_ casters, to permit easy roll-
- -_.g“ ing en the wneven surfaoces

SLIGHTLY AND BOUND

This light, triangular stand is ideal to
support a large tea tray so that it can be
moved about conveniently on a porch. The
original stand was fitted with a rattan tray,
but one of similar size can be made of ply-
wood with a decorative rim of rattan or
reed strands bound with brown cord, and

varnished. In binding the reed, the cord is
laced through small holes drilled in the
tray near the edges, as indicated in the
small detail. Raffia could be substituted
for the cord. A decalecomania transfer or
painted design in the center of the tray
adds to the appearance.

Knurling Tool Tightens Glass Door Knobs in Sﬂckefs

If a glass door knob loosens in its socket,
a good way to tighten it is to use a knurl-
ing tool. Chuck the knob in a lathe and
then use the knurling tool to press the
edge of the metal socket tightly around the
knob. Do this work carefully. The knurl-
ing marks tend to enhance the appearance
of the socket rather than mar it.
—Raymond F. Yates, Lockport, N. Y.

@[Have you tried using a silk violin string
for stringing beads? It is stronger than
thread and will last indefinitely.
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Fisherman’sPortable Roll-Up Seat
Made From Lengths of Bamboo

A handy seat for use when still fishing
from a bank of a stream is made from
lengths of bamboo. Being light, it can be
rolled up and carried easily, and it is made
by tying several lengths of bamboo togeth-
er with fishing line as indicated. A further
advantage of such a seat is that it will float
if accidentally dropped into the water.

Simple Motor Hookup to Sharpen
Lawnmower With Hand Stone

This arrangement enables me to sharpen
a lawnmower accurately in a few minutes.
Clamping blocks to take the mower tie rod
are screwed to a bench so that the end of
the mower handle will rest on the floor.
Then a guide bar for a hand stone is
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screwed to the blocks, and a small electric
motor is belted to one of the wheels. It is
best to either gear down the motor or pro-
vide a resistance in the circuit so that it
rotates about a hundred or so revolutions
a minute. In use, hold a stone across the
mower shear plate and the guide bar, ad-
justing the latter so that the stone just
touches the cutting blades. Then start the
motor. After the blades have been trued
up, adjust the shear plate against them
correctly and rotate the mower for about
10 min., applying plenty of oil to the plate.
This will smooth the cutting edges, after
which the mower is ready for use.

—Wm. Madison, Oshkosh, Wis.

Six Wieners Roasted at One Time
In This Wire Holder

OF Mo.9 WIRE

Instead of impaling a wiener on a point-
ed stick and roasting one at a time, use a
wire holder like the one shown and save
time. There will be enough “spring” in the
bent wire to grip six wieners firmly, and
there is no possibility of the holder burn-
ing off and dropping the wiener into the
fire. With two or three of these holders,
wieners for a large group can be roasted.

Q[ If sheets are hung on the line dripping
wet, the weight of the water tends to pull
them down so that they dry with few
wrinkles.

POPULAR MECHANICS



*Waffle” Hot Pads Are Woven on Simple Frame

The weaving is done
on a simple wood
frame obout 12 in.
square, around the
top of which finish-
ing nails are spoced

START

- 7
Children will have a lot of fun making these hot [M 1 l
pads for gifts. They are woven with cotton thread o= - L-L-
on a simple wood frame. Begin weaving as shown ] L]
in the detail at right, passing the thread back and -~} T - ey

f
1
1

- forth and around the nails until you have built up n
ten layers or more. Then each joint is tied as shown  {__]_
in the detail above. Do not pull the tying thread
too tightly or you will mar the waffle effect. The o el
pad is cut out of the frame with a pair of scissors by ﬁﬁmthﬁfgfﬂ%fziru;ﬂ"ﬁ
snipping off the threads an inch or so from the pad.

oo STl

False Top on Home-Shop Bench Keeps It Free of Paint

Home workshop fans who have good
benches can protect them against paint and
glue or burns from hot soldering irons by
using a false top when doing this work.
The top is merely a plywood panel with a
strip screwed to the front edge to rest
against the bench edge and keep the top in
place.—E. M. Love, Monterey Park, Calif.

@[ When rust or congealed oil causes a lock

TS : to stick, it can often be loosened by squirt-

""" ing gasoline into the kevhole and other

— T e openings in the case. After the lock has

::.:_.‘;_- b e e '»..__"_I'r}j been loosened, it should be removed from

gqéf,‘~i{;' e SCREWS the door and taken apart for cleaning and
UL S Jee proper lubrication,

= 0
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Drill Press Is Used as a Tool Rest
To Turn on Quter End of Lathe

When wou have some large-diameter
work that must be turned on the left-hand
end of a lathe headstock, a floor-type drill-
press will serve as an adjustable tool rest.
Just remove the tool rest from the lathe
and clamp it in one of the slots in the
drill-press table, then raise or lower the
table to bring the rest to the desired
height.—Carl N. Furay, Manchester, Conn.

Shoehorn Serves as "Erasure Aid"’

One typist finds that a common shoehorn
serves nicely as a shield to avoid smudging
the carbon copy when making an erasure
on the original copy in a typewriter. The
shoehorn fits the contour of the platen and
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being stiff, prevents any possibility of an
impression being made on the carbon copy.

—0Glenn R. Hasselrooth, Eugene, Ore.

Short Legs on the Picnic Basket
Help Keep Out Insects

Doorstops fitted
at each corner of a
picnic basket will
provide short legs,
which will raise
the basket off the
ground so that in-
sects will be less
likely to crawl in-
to it. The legs are
also handy when
having a picnic
lunch on a sandy beach as the basket is
raised so that sand is not likely to be
kicked into it accidentally.

Clay Modeling Tool From Handle
Of Worn-Out Toothbrush

=

A plastie tool
that will last in-
definitely for
modeling clay can
be made from an
old toothbrush
handle, Shear off
the bristles with
an old razor blade,
and then saw off
the opposite end
of the handle at an
angle. Sharpen
this end and shape the handle to suit with
a piece of sandpaper.—Alexander Valen-
tine, Middle Village, Queens, N. ¥.

‘¥ BRISTLES CUT OFF

Automatic Tent-Rope Tightener

Uniform tension
on the guy ropes
of a tent ean be
maintained by us-
ing rubber bands
at the stakes as
shown, Bands
about 1% in. wide
cut from old inner
tubes are about
the right size for an average camper's tent.

—Wm. Edgar Abbott, Hayfork, Calif.
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Roman-Chariot Scooter Thrills the
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The herse cutouts are decorated carefully, as
much of the realistic appearance depends on
the point job. Duplicate the coler scheme on
both sides of the horses. A red body trimmed

in gold sets off the chariet nicely

=

SKATE WHEELS

This colorful scooter can be maneuvered
as easily as the regular soapbox type with
which everyone is familiar, and it is nar-
row enough to permit two of them abreast
on the average sidewalk. The chassis is of
the usual construction, being a length of
2 by 4-in. stock with roller-skate wheels
attached to provide a fairly short wheel-
base. The body iz made of outdoor ply-
wood, secured to cleats at the forward
corners and to a pine floor, which is nailed
to the chassis. The horses are scrollsawed
from 3§ or 1%-in. outdoor plywood and are
attached as shown, with a vertical mem-
ber on the chassis and two light, flat-iron
braces, The rear hoof of each horse is
serewed to the side of the chariot body.
All edges of the plywood are rounded with
sandpaper to avoid chipping under hard
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Youngsters
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use, and all pointed projections are modi-
fied as much as possible. Large rubber-
headed tacks in the edges of the horse's
front legs will provide further protection.

RoofingTar Protects GarbageCan

Ordinary roofing or road tar is one of
the best materials to protect the inside
surface of a garbage can. First, clean the
can thoroughly, being sure to clean the
seams and joints carefully. If the can is
greasy, wash it with gasoline in the open.
Then melt the tar and fow it over the sur-
face by rolling the can. Keep the tar hot
s0 that a layer no thicker than two coats
of paint is applied.
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WHEELBARROW CHAIR

T

STRAIGHT EDGEy”

_23LoNG
ICAL COT SPRING ?'2
HEL -y SCREW EXE CF.Nllr"s

REAR VIEW OF
cn"u.\,ﬁ BACH

GM‘-*EHED'
EDGE

STRAIGHT EDGE

3

'tmw,_.:_ BETALL

EL 1 18" . g
WHEEL 1} 1'x3; sour
. o
LEGS FASTENED E-% ARMI POSTS ARE GLUED AN

LS THEMN
O OF HANDLE DOWELED TO RA CLEATS
'::;?: 1?'& O, SCREWS  REINFORCED WITH TWD METAL EL

Chair:  MATERIAL LI157

EPes 1% 3 T x 3 M 4504 in—Rails—Dak or muiple

2 Pesdbi x 62 x 22 In.—Arms—Oak or maple

1Pe 10 x 2 x 20 In=—Front picce—~0Oak or maple

1Pe. Ve x 5 x 20 in=——Back plece—Ouk or maple

2 Pcs. 1% x 8 x 8 in—Wheels=—{Fak or maple

2 Pes. 1V: % 2 x 11Y8 in=—=Leps—Dak or maple

3 Pes. Lin. in diameter and 2204 in. lopg—Dirch dowel

1L Pe 1 b in diameter and 23 ia. lang—Birch dowal

1 Pe. 15 x 18 in. duck (10 or 12 0z )—Seat

1 Pe. 18 % 30 in. duck (10 af 1 J—Back

4 Helkcal cot springs 214 b, lope—-_eat

Fogmesy:

2 Pes. 39 x 313 x M1 jn—Sides—Dak or maple

2 Pex. o2 343 x 1404 n—Ends—Diak or maple

4 Pos 1V x 2 % 12 in—Legs—Dak ar maple

1 Pe 13 x 16 ina 10 or 12 o=, duck—Seat

4 Helical ¢at springs 214 in. lopg—>Seat

Chair Procedure:

1. Shape side rails, lay our and bore screw and dowel holes.

- Shape arms, bore doive] holes, glie 10 rails and apply cleats.

- Assemsble mails, back and front pleces wich screws and ghoe.

Fit legs ro frame, install mung and screw 1 frame.

- Install seat and back canvas with screw eyes and tacks.

6. Finish patural with varnisk, stain or enamel.

7- Make cottondilled pasd of muslin and cover with cretenne.
Fallow a similar procedire in assembling the footrest and

— mitke 2 pad and cover to manch the chair.

JI+|. W

RAIL EMD DETAIL

||
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i'mpf
pAD DETAIL

WHEELBARROW CHAIR R:E?;J;EIE: A
M-FILLED PAD 20 B :
iﬁgg 5 jh. THICK—TIED AND COVERED
WITH BRIGHTLY COLORED CRETOMME.
FOOTREST REGUIRES A 14 BY 18-1M, PAD
COVERED WITH THE SAME MATERIAL
BOTH HAVE TAPE TIE STRINGS O
HOLD PAD I PLACE

JOINT SCREWED
& GLUED

/ gMD DETAIL LEG DETAIL V

THE CANVAS
15 DRAVWN TAUT BY
TURNIMG LOWER RAIL
AND 15 THEN SECURED
WITH TALKS

Resiliency im the seats of this chair ond the footrest te
match is ebtained by using helical springs to suspend the
canvas bottem between ¢ross members. All the parts are
fostened together with screws, although resin glue will
give still greater strength. The cushions are removable

DOWEL HOLES ARE ACCURATELY
SFACED WITH A KHIFE LIHE AND GALHGE
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Umbrella and Embroidery Rings
Provide Entertaining Game

On dull evenings when there is nothing
to do, you can pass a little time away with-
out much preparation by using an um-
brella and some embroidery hoops. Set the
opened umbrella on the floor with the han-
dle projecting toward vou. Then move
back a few paces and toss the hoops over
the handle. You will be surprised how
difficult it is to do this. Scoring can be
arranged to suit, a good suggestion being
to count a ringer five points, or a hoop fall-
ing into the umbrella two points, and those
missing the umbrella and falling on the
floor counting five off the score of the
player. Other rules may be invented to
simplify or complicate the game.

Long Fishline Is Waxed in a Jiffy
With Bottle and Corks

N {
sg..mri.r,:_/

CORKS
lI

If you have sev-
eral hundred
vards of fishline to
wazx, it can bhe
done rapidly by
using a bottle and
a couple of slotted
corks. Put one
cork in the bottle
and slip the other
one over the edge
of a can contain-
ing some melted

wax. Then, using the bottle to submerge
the line, pull it through the slots in the
corks, the cork on the can edge serving as
a wringer to remove excess wax.

Kinked Bail on a Paint Bucket
Stays Up or Down

To support the
bail on your paint
bucket vertically
50 it can be
grasped quickly
when changing to
another position,
just kink the bail
as shown. The bail
can also be forced
down against the
side of the bucket.

Crutch Tip Improves Putty Knife

When removing
a pane of glass or
fitting a new one
in a window, it is
often necessary to
give the glass a
few light taps to
loosen or push it
in place. If a rub-
ber crutch tip is
pushed over the putty knife handle, the
latter can be used for this purpose without
danger of breaking the glass.

Wood Strips Steamed for Bending
By Hot Iron and Damp Cloth

While making
models of air=-
planes and other
objects where a
number of small
wood strips must
be bent, one mod-
el builder steams
the strips with a
hot iron before
bending them. A
damp cloth is -
placed over the strip to be bent and then
the iron is run over it. This produces
steam, which is forced into the wood.
Dampening and ironing the cloth two or
three times will wet the wood sufficiently.

POPULAR MECHANICS
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SCREEN DOORS!
snacls altvactvel

New and distinctive in doorway treat-
ment, grilles or interesting silhouettes are
applied directly over scereen doors. An ex-
ample of how a screen door served to
“frame a picture” is shown above. Such a
silhouette can be cut from sheet metal, but
you can use any stiff sheet material that
will withstand weather. Five types of
grilles are also shown. These can be fash-
ioned from wood or metal strips, or a de-
sign can be scrollsawed from waterproof
plvwood. The grilles are held in place by
molding as shown in the circular insert.
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Kite Flyer Has Freedom of Arms
By Using Cleat on Belt

Y "
i Xie /\\ N

A wooden cleat riveted to a belt to go
around your waist will leave both hands
free when flying a kite. The string is
wound on the eleat and is unwound as de-
sired. If the end of the string is tied se-
curely to the cleat, there will be no danger
of the kite getting away from you as often
happens when you hold a ball of string.

Jig to Adjust Model Airplane
For Center of Balance

The center of balance of model airplanes
can be found guickly with this simple jig.
It consists of a base block having a series
of holes bored in line to take a couple of
T-shaped vertical members. These are
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spaced to suit the plane, which is support-
ed along the center of the wing width. The
plane is then adjusted for lateral balance
by adding weight to the light end.

—Ray J. Marran, Kansas City, Mo.

Loss of Outboard Motor Avoided
By Bottle-Cap Sockets

To help insure
against the loss of
an outboard mo-
tor, caused by the
clamp screws
loosening, one
sportsman nailed
a couple of bottle
caps onto the boat
transom at the
points where the
clamp serews con-
tacted it. The caps -
served as sockets for the serew ends so that
the motor could not jump off the transom
if the screws loosened slightly.

Match Under a Triangular Ruler
Aids in Inking Lines

When vou have
some lines to ink
on a drawing or
sketch, and only a
triangular ruler
for the work, place
a match in the
groove under the
ruler., This will
raise the edge to
avolid smudging
the work, and at
the same time, serve as a roller for easy
manipulation of the ruler.

Noninflammable Insecticide

An effective and noninflammable insect
destroyer can be made by dissolving rosin,
1 oz., and oil of amber, 1 oz, in a mixture
consisting of gasoline, % gal., and carbon
tetrachloride, 35 gal. It may be used in a
spray gun to kill flies, bedbugs, fleas, ants,
roaches, and other pests. The rosin forms
a cake around the insect eggs and thus
prevents hatching. It is not necessary that
the destroyer be aimed at the pest. Finely
divided particles of it in the air kill insects.

POPULAR MECHANICS



"FALCON-
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Part V

Engine, Rudder, Strut,
Steering Gear and Seats

WITH the hull practically

completed, you can now
install the power plant. Fig.
113 shows the type of engine
that was used in “Falcon,” and
the cutaway view in Fig. 112
gives a general idea of the loca-
tion of the gas tank, engine,
exhaust pipe, ete. Fitting the
beds upon which the engine
sets comes first. While the di-
mensions given in Fig. 117 can
be followed if you use a similar
engine as shown, it is best to

FILLER CAP

lay out a pattern for the bed pieces directly o

from the hull. Figs. 114 and 116 show how
this is done. With a stuffing box like the
one shown in Fig. 115 in place in the shaft
log, first run a length of string or fishline
centrally through the shaft hole. One end
of the string can be fastened to a long nail
driven into the underside of the keel and
the other end to a floor board, or a timber.
Next, stand a ¥j-in. plywood panel on edge
across four ribs, holding it against the
string and make a mark on it at each end
as in Fig. 114. Then draw a line through
these points. After this, a straightedge,
placed between the engine stringers and
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The bottom seams are
sealed with white
lead and two coots
of copper bottom
paint are applied

a Teim I4f. Jnboard

on top of the first ”""‘Q

rib, is used to find

the distance between the bottom edge of
the stringer and the top of the rib at a
point directly below the cord. This dis-
tance is represented by the dotted line in
Fig, 116. A similar measurement is made
at the fourth rib and then the twe distances
are transferred to each respective end of
your pattern, after which this amount is
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cut off. Now you measure
vertically the distance be-
tween the center of the crank-
shaft and the bottom of the
engine feet and mark it on the

pattern as shown. This will
give the exact shape of the
beds for yvour boat. After
these are cut from oak or fir
and bolted to the sides of the
stringers, they are checked
with the string as in Fig. 119
to make sure that they are at
the right height, The engine
should be shifted on the beds
until its lower end clears the
bilge sufficiently, yet is locat-
ed a suitable distance from
the end of the stuffing box
Figs, 118 and 120 give the lo-
cation of the engine used in
the original boat. If in align-
ing the engine, vou find that
the forward end of the pro-
peller shaft does not slide into
the coupling on the end of the
engine, it may be necessary to
shim the latter on the beds
until both are in alignment.
When the boat is launched, a
final alignment checkup is made.

Take pains in laying out the strut for the
propeller shaft. To find the shaft angle of
this, the shaft is braced temporarily in its
ultimate position and a piece of plywood is
held alongside of it on which the angle is
marked as in Fig. 123. Next, a line repre-
senting half the diameter of the shaft, is

= e EMGINE LOCATED 50 THAT LOWEST

= BART 15 QUT OF BILGE

The engine ond propeller
shaft can be aligned per-
foctly by shimming

LOCATION OF EHGINEL
1N ORIGINAL HBOAT
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marked % in. below and par-
allel with the previous mark,
and then the other points are
laid out as indicated. It may
be possible to obtain a stock
strut having the right shaft
angle, but if not, a pattern of
white pine can be made fol-
lowing the details in Fig. 121
from which you can have a
bronze casting made. A bear-
ing is provided in the strut as
shown in the detail above Fig.
124. First, the portion of the
shaft passing through the
strut is smoked so that the
babbitt will not adhere to it.
Then after it is held centered
in the hole by a notched sup-
port, putty or asbestos paste is
packed around each end of
the strut, forming a pouring
well in the putty at one end.
Be sure to provide a vent hole
in the casting. Just before
pouring the molten babbitt,
the flame of a blowtorch
should be played on the strut
for about five minutes.

A view of the complete
rudder assembly is shown in

VEMT HOLE FITTED WITH
PLUG AS S00M AS BABRITT
COMES OLTY

PUTTY= %,
WeMOTOH HEAT WITH BLOW=
SUPFPDRT TORCH BLFORE
BOURING

? BL
1\‘552 BRASS BLADE

COPPER RIVETS

'
ADJUSTHENT 5

= ﬂﬂpj‘l
0y, gt

APPROX. 1T DEPLNDING DN
TYFE OF STEERIMNG LT
-- UBED =- --

fy =
@ bl }

@ﬁ) _f One revelution of the steering wheal

) < | gither ta the right or left, swings

! _L the ruddor 45 dogroes
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FORD STECAIMNG LINK
COMMES 'I!{Ilﬂllﬂﬂ

riveted in a slot cut in the rudder post
as shown in Fig. 122, Note that the
plate is set in the slot at an angle so that
it will be parallel with the keel when
in place. The rudder post extends up
through the floor boards and a collar is
fitted to the upper end at a point to give
the rudder a 1-in. clearance at the keel.

A bronze casting also is made of the
tiller arm detailed in Fig. 125. A ta-
pered pin is used to fasten it to the rud-
der post. The exact location of the hole
in the arm for attaching it to the steer-

END oF .'JI:D|F.E

FLATTE ';EL‘J S

TiLLER
ARM —
Y

FORD MODEL*A STEERING UMIT WITH COLUMM
TURNED OVLR TD BRING ARM OM RIGHT SIDE

HOTORCYCGLE=TYPE
CONTROL. PIANG WIRE
IN FLEXIBLE TUBE

COMBIMATION
OIL, AHP, & TEMP,
GAUGE

BAFFLES

BRASS STRAFR
OVER FLLT

Fig. 124. A short brass tube having an in-
side diameter of 34 in. is threaded its full
length, after which one end is reamed to
provide a beveled seat for the packing.
See the detail to the left of Fig. 123. The
tube is turned into an undersize hole
drilled up through the keel and the tran-
som knee from the bottom. The tube
should project above the latter just suffi-
ciently to permit the pipe cap to be screwed
down tightly upon the packing. The rud-
der is cut from a %e-in. brass plate and
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ing link is determined by experimenting
with the steering unit used. One revolu-
tion of the wheel should bring the rudder
from dead shead to hard aport, or a 45-
degree swing, and the same to starboard.
In other words, two revolutions should
turn the rudder from extreme left to ex-
treme right. (See Fig. 126.)

In the original boat, a Ford model-A
steering unit was used, the column being
turned over so that the arm at the lower
end was on the right instead of the left
side. The lower end of the column is an-
chored securely to a bulkhead by a collar
and an angle bracket as in Fig. 127, while
the upper end is fastened with a brass
strap to a block mounted behind the in-
strument panel as in Fig. 129. After cut-
ting off and threading the end of the steer-
ing link, it is connected to the tiller arm by
15-in. galvanized pipe. This is made up of
two pieces which are joined with unions
to make it easy to install beneath the floor
timbers. (See Fig. 128.) The aft end of the
pipe is flattened and drilled for attaching
it to the tiller arm.

Now for the exhaust pipe. The connec-
tion at the manifold consists of pipe nip-
ples and elbows assembled in an inverted
U-shape so that it will be impossible for
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The sxhoust pipe b
ploced beneath the
floor timbers and
ok etk i
angine stringer. It is
connected near the

engine with o flex-
EI- l""' hn“

water to run back through the exhaust and
into the manifold. The fittings making up
the offset in the pipe at the transom are
assembled in the order given in Fig. 132,
the long piece being coupled to the U-
shape unit first. For this, use a short
length of flexible steel hose, fastening it at
each end with ordinary hose clamps as
shown. The part which passes through the
transom should fit tightly in a hole located
in the position given in Fig. 133, and then
the threaded end is fitted with a brass
flange. The water outlet from the engine
should run from the high end of the block
to prevent the formation of a steam pocket,
although some engines offer a choice of
making the connection at either end. The
outlet connection should enter the exhaust
pipe at the angle shown in the circular de-
tail to throw the stream downward. A
standard through-the-hull fitting like the
one shown in Fig. 133 is fitted in the star-
board garboard plank.

You may be able to secure an auto gas
tank of a size suitable for mounting in a
cradle under the forward deck. If not, you
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can make one to fit of sheet iron or copper
as shown in Fig. 131 and mount it on cross
members screwed to the sides of the ribs.
The baffles in the tank will prevent exces-
sive pounding of the contents in rough
waters. Don't forget to vent the filler tube
by drilling a small hole in it well above the
maximum level of the gasoline. A flexible
cable-covered wire is used for controlling
the engine from the instrument panel as in
Fig. 130, and the batteries may be kept un-
der the forward seat, or beneath the deck.

The arrangement of the seats, engine
housing and the removable floor section is

RUDDER POST ="

STEAN
. —]
~HOTOR HOUSING ’“”_l__ t
L] =" |
i
= o W] | REMOVABLE "
GANGWAY ! B FLOOR SECTION zl

i
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given in Fig. 138. The back of the forward seat is
of plywood, cut and notched to fit neatly at the
coaming (see Fig, 139) 281% in. aft of the instrument
panel. Before attempting to cut the back to shape,
a pattern of the opening should be made. On a
scrap piece which is roughly cut to fit against the
planks, the curvature of the hull is marked with
dividers, or with a pencil and small block as shown
in Fig. 134. After it is cut, it is tacked temporarily
in place at the proper slant. Next, a second piece
is placed against the face of the coaming and nailed
to the first, after which a pencil mark is made on
it at the bottom edge of the coaming. Both sides of
the hull are treated alike and then the two patterns
are connected at the boltom with a straightedge
set on the floor. When you are satisfied with the
fit of the pattern, it is removed and used to mark
the material. Braces are screwed to the aft side
along each side of the gangway as shown in Fig.
135, and a cleat is fastened to the floor against
which the forward edge of the back is set. The top
edge is ecrowned to conform with the deek and is
covered with a strip of half-round molding as
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shown in Fig. 141. The seat itself is
made up of a number of boards
placed as shown in Fig. 136. At the
rear edge they are screwed to a
cleat fastened across the back B in.
up from the floor, while at the front,
the pieces are set in a rabbet formed
by two pieces attached to the hull
as in Fig. 140. The seat width giv-
en will accommodate standard
life-preserver cushions. Over-
hanging strips of metal screwed
to the edges of the removable floor
section after it is covered with
linoleum, provide rabbeted edges
for keeping it in place.
From Figs, 137, 142 and
143 you can see clearly
how the seat at the stern
is constructed of 2-in.
slats and supported on
cleats as indicated. Final-
ly, the engine is boxed-in
and fitted with a hinged

cover, Figs. 145 and 146,
to make it readily acces-
sible, and then linoleum
iz applied to the floor.

Cleats cut to the shape indis

cated and screwed to the

ribs ot eoch side, give a

comfortable slant to the
stern seat

The rub-rail molding at
the sheer is attached with
brass serews in counter-
bored holes and capped
with mahogany
plugs as shown. If
you plan to add
the cabin, which
will be described
next month, it is
not necessary to fit
a splash guard to
the forward deck
as in Fig. 144. i
(Te be concluded)
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TAPERED TO 1™
SPLASH GUARD

‘EL._I' DECK
2t BEAF

J ruB BAIL K30 Fan0Gany

Fd
|-"_ = ""--\.\_\_\_\_ 1‘1

I _\_‘-\-‘-""'\-\_\_\__\_—I-J—
:

L g
SEAT I:.LEJ\T‘, % CTHICK I!i

Complets, except for the
splash guard, the view at
the left shows “Faleon” as
a runabout, ready for
lounching. Equipped with
a 20 hp. engine, trial runs
at Mewport Beach, Calif.,
were clocked at 17 mph.
The hull requires no changes
whatever if you decide to
moke the boat a cabin
cruiser, as the cobin con-
sists of o separate unit
which fits inside the cockpit
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Pin to Anchor Archery Target
Fastened to Leg of Support

HOLDER

PIN 1N USE
Here is a good method of anchoring an
archery target so that the wind will not
blow it over. One leg of the target support
is fitted with a piece of flat iron, which is
drilled at the lower end to take a long
steel pin. In use, the pin is pushed through
the hole into the ground. When not in use,
it is removed and slipped under a staple in
the leg. In this way, the pin is always at
hand, and there is no possibility of it being
misplaced.—Richard R. Busch, Chicago.

Easy Way to Align V-Pulleys
A better method
of lining up pul-
leys for V-belt
operation than the
usual one of sight-
ing is to loosen the
driven pulley, put
the belt in place
and run the motor
or countershaft
for a few seconds.
This will automatically cause the loose
pulley to move laterally on the shaft until
it is in alignment with the driver. As soon
as the pulleys come into alignment, stop
the motor and tighten the loose one on the
shaft. With this method, slight inaccura-
vies resulting from trying to align the pul-
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leys by sight are avoided, and the belt will
last longer because of the absence of ex-
cessive wear on one side.

—W. C. Wilhite, Carlinville, T1L

Drawer Partitions Held in Place
By Strips of Channel Brass

Partitions in
drawers can be
installed easily,
even after they
have been assem-
bled, if vou use |
lengths of channel
brass to hold
them. Attach the
metal with small
screws or brads
and countersink
the heads. Plywood will do for the parti-
tions.—S. J. Gancher, Richmond Hill, N, Y,

Picnic Forks Pin Plant Branches
To Ground to Start New Growth

When vou want to hold a branch or trail-
er of certain kinds of plants close to the
ground so that they will take root at the
joints and start new growths, try using

PICNIC FORR

wooden picnic forks for the purpose. Just
slip the fork over the branch as shown
and press it into the ground, taking care
not to force the fork deep enough to pinch
and damage the tender plant.
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Strap-Hinge Tripod Head Tilts Ninety Degrees

Holding your camera steady in vertical or horizontal position, Figs.
1 and 2, or at any other ongle between these limits, this tilting
tripod head should be o welcome oddition fo the photo equipment
of those whe like to moke their own cheaply. A &-in. strap hinge
is bent as In Fig. 3. Then pivot posts are riveted ot the ends fo
take lengths of flat brass which are piveted together, using a screw
and wingnut. These pieces should be just long encugh te hald the
strop hinge at right angles when they are set end 1o end

. pOST RIVETED
-TD HINGE @

Stand for Horizontal Enlarger Has an Adjustable Easel

This stand makes it easy to adjust a hori-
zontal enlarger for prints of different sizes,
The distance between the paper and the
lens is varied by moving the screen which
holds the paper. Two tongue-and-groove
boards, cleated together so a third board
can slide between them, make up the sta-
tionary part of the stand on which the en-
larging camera is mounted. The plywood
screen or easel is fastened to the movable
board with a pair of stiff hinges, which al-
lows the paper to be tilted to correct dis-

tortion. The paper can be fastened to the m”ﬁ.ﬂ@_ﬁ'ﬁa- e =

easel with thumbtacks or rubber bands. ! ! | ' i i
L\ m T \\ : - ——§

Roll film will usually slip into a tank reel ubh|| s i g .

more easily if the film is given a slight re-

verse bend about ¥ in. from the end. ﬂiﬁw =
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] Basic light

ONE of the amateur photog-
rapher's toughest problems
is to take good pictures of me-
chanical objecis. Most of the
time he finds himsell with pho-
tographs that show large black
areas where there
should be many details;
a background that
merges confusingly with
the object itself; the
maodeling kst major _mn;}h:a:_;is thrown
. on a minor point; a clut-
and tered-up setting or
some other defect. Most
of the common defects
in mechanical pictures
can be avoided by prop-
er lighting and good
arrangement.
Although daylight
may be used, mechan-

A

LR ical objects lend them-
BACKGROUND| selves best to photogra-
LIGHTED | phy by artificial light.

The cameraman should
have a half dozen inex-
A basic light, which is located near the camera, illuminates the three pensive floodlamps, No.
visible surfoces of the box obout equally. To moke one surface pre- L T
dominate, you wse @ modeling light. Sometimes even two medeling 2 preferred, plus suit

lights are employed, on oppesite sides and with one subordinated to able l:lamp-un sockets
the other. Motice how the dork bockground wos lighted to provide with reflectors and a
contrast with the subject photographed by using a backlight couple of adjustable
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of MECHANICAL OBJECTS

stands. Three lights are generally enough,
but sometimes four or five are required.
The first step in lighting is illustrated in
Fig. 2, which shows a light near the cam-
era. This is a “basic” light as it illuminates
about equally the three surfaces in range
of the camera lens Fig 1 shows the result
of such lighting. Noie that the wvarious
surfaces of the box are all about the same
tone of gray. An improvement is shown in
Fig. 3, taken with a basic light and a sec-
ond or “modeling” light as shown in Fig. 4,
placed comparatively close to the object.
Its relative position makes this light the
stronger. It is called a modeling light be-
cause it brings out contour and gives relief
to an object. You will observe that one
side is considerably lighter and contrasts
with the other two sides that are visible.
The best position for the modeling light
must be determined by experiment for
each picture. Some subjects require a sec-
ond modeling light on the opposite side. In
this case, however, one must be subordi-
nated to the other by using a smaller size
bulb or by placing it at a greater distance.
Another step in lighting is to produce con-
trast between the object and the back-
ground by careful use of a “backlight”
placed as shown in Fig. 6. The result, Fig.
5, has a much lighter background than
either Figs. 1 or 3.

After arranging the lights satisfactorily,
the object is arranged to emphasize its
purpose and bring out its particular fea-
tures to the best advantage. This usually
requires slight shifting of the lights, al-
though their function is not disturbed.
Where shadows tend to emphasize some
portion of an object, control of shadows is
important. Often a fuzzy shadow as the
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| Sharp shadows

T

®

one in Fig. 7 is not desired, but a clear-cut
shadow as the one in Fig. 8 is preferred.
When such a sharp shadow is wanted, you
can use a card with a small hole in it. This
is held in front of the light as shown in
Fig. 9. By varying the distance of the card
from the light, and altering the size of the
hole, a wide range of effects is possible.
Maximum softness of shadows is obtained
by holding a small disk to shield the light,
allowing the illumination on the object to
come from the light reflector,

Very often it is desirable to show small
objeets with something familiar to provide
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| Camera angles |

a clue to size. In Fig. 10 an assembled unit
and its parts are shown with a 6-in. seale
which effectively suggests the size of the
parts. In addition to a scale, a pencil,
watch or other familiar object can be used.
Or, if the object can be held in the hand,
this is often a good clue to size besides
providing a touch of animation on an oth-
erwise “dead” object. Mechanical objects
are usually pictured to show various parts
in their relative positions. This aim is at-
tained by the position ¢f an object and the
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| Relation

of parts (B8

angle at which the camera is set. Note
how nicely the relation of the gears are
shown in Fig. 11, which makes the oper-
ation of the device quite obvious, This
effective presentation is lacking com-
pletely in Fig. 12, and other objects in the
photo detract considerably from the fea-
tured device. In pictures of this kind,
where the high camera angle excludes a
vertical background, the backlight is
usually directed on the objects frem
above and from the opposite side. This
often provides revealing highlights and
also serves to fill in shadows that other-
wise would be too dark. In Fig. 11 the
lighting brought out the deviee in con-
trast with the background, and individ-
ual parts were carefully
highlighted and shad-
owed to bring them out
in bold relief,

To bring out the pur-
pose of a device, the
method of using it, and
its relative size, an ac-
tion pose like that in
Fig. 13 has distinct ad-
vantages. For a detail
photo of the dewvice it-
self and its component
parts, a high camera
angle over it gives ex-
cellent results as in Fig. 14. However, in
this case, a low camera viewpoint, result-
ing as in Fig. 15, tends to obscure the parts
of the device. Also, sharp shadows and
lack of contrast between the background
and the object, make this photo of very
little value.

It is often somewhat of a problem to pho-
tograph a large object with many shadows,
and shiny parts. The shadowed portions
require long exposures to obtain good de-
tail, yet a long exposure allows halation to

[ wions |
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Backgrounds
# *

conceal the details of bright areas. The
best way to meet this diffieulty is to lightly
daub the bright spots with modeling clay
before making the exposure. This proce-
dure lays a thin coating of clay over the
surface and reduces reflections. See Fig.
18. One photographer of glassware, dips
the glass objects in milk and the resulting
film, when dry, is just enough to eliminate
bright reflections. Sometimes a fly-spray
gun is of great convenience in applying
milk to portions of obiects too large for
dipping, : ——

In making pictures around machines, a Softening reflections
large sheet of gray cardboard is excellent
for use as a portable backdrop. Fig. 16 backdrop that concealed unwanted scen-
illustrates a confusing background which ery. A backdrop or screen may be black
often results when the precaution of using on one side and white on the other, which
a backdrop or screen is overlooked. Fig. 17 gives opportunity to obtain contrast with
shows the same machine against a uniform  devices to be photographed.

Parts of Enlargement Are “"Burned In” With Flashlight

When large portions of an enlargement
must be “burned in” (made darker), it is
sometimes easier to use a small flashlight
than to darken the areas with light from
the enlarger. The danger of heat from the
prolonged exposure crinkling the negative
also is eliminated. Use a small pen-type
flashlight and if a very narrow beam is
needed hold a piece of black paper with a
small hole in it over the lens.

Test for Short-Stop Bath

The condition of the acetic-acid short-
stop bath can be determined by placing a
piece of blue litmus paper in it. If the paper
turns red, the bath is still good. If the blue
color of the paper does not change, it means
that the acid has been neutralized by alkali
carried over from the developer and it
should be renewed.
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Clip Holds Camera Shutter Open
For Time Exposure

If your camera has no provision for set-
ting the shutter at “time,” you can use the
metal clip shown here on the cable release
when you want the shutter to remain open
for a considerable length of time. This is
often necessary when checking the focus-

ing scale or view-finder of the camera. The
elip is a strip of thin brass with a notch filed
in one end and bent to a U-shape.

Dish Cover Protects Reflector

An oiled-silk -
dish cover will
protect the pol-
ished reflecting
surface of wyour
flash reflector and
make it stay bright
longer. Just slip
the cover over the
reflector as shown |
each time you fin- °
ish using it. Larger covers of the same type
can be used on photoflood reflectors.

{[Never use ordinary red or orange glass
for a darkroom safelight without testing it
carefully to make sure it will stop all un-
desired light rayvs.

JIGSAWED LAWN ORNAMENTS—1051: Ten eolor-
ful figures. Color scheme of each given. Youw can
increase your income by selling such ormoments
at roadside stands., 25c.

LOG-CABIN COMSTRUCTION—916: Two floor
plans. Shows how to moke corner joints. 25¢
OUTDOOR FIREPLACES—917: Several simple, but
practical types, to match other items in rock gar-
den. 25e

This Sturdy Lawn Chair Is Designed for Comfort

Order plans by number and title. Send postcard for FREE 128-page catalogue of
popular mechanical books and handicraft plons

Dept. 292 — Popular Mechanics Press, 200 East Ontario Street, Chicago, Illinois

Lawn Chair—1058: This chair can be
built with a few hand tools. Plan calls
for stock sizes of lumber. Curved, slat-
ted seat assures comfort. Complete con-
struction details and list of material will
be sent postpaid for only 25c.

OTHER GOOD SUMMER PROJECTS

DUTCH WINDMILL—1059: Stands about 5 ft. high.
Simplified design, 25c

FLOWER BOXE5—1061: Three offroctive potterns,
designed for durability. 25c.

LAWN CHAIR ON WHEELS—978: Light in weight
and easy to wheel to any desired location. Cush-
ion extends over both seat and back. 25¢.
ORMAMENTAL WOOD FENCES—640:
designs for stondord wood stock. 25¢
CIRCULAR ARBOR AND GATE—&37: Popular style
anyene ¢an build, 25¢,

LAWM AND GARDEMN FURNITURE—920 to 922 incl.:
Collection of designs for arbor-and-seat combina-
tion and swings. 3 prints 75c.

TRELLIS SUGGESTIONS—63%: Six types that will
help beautify your home, 25c.

BARROW CHAIR5—924: Two stylas. Built for com-
fort. Simple construction. 23c

12-FT. UTILITY ROWBOAT—T07: Flat bottom, four
seats. Wery sturdy design. Fine for boat livery
rental purposes on small lakes. 25¢

Five artistic
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Installations
In New Homes

UILT-IN master control radio wiring
iz practical in small homes and
should be included in the plans and
specifications before construction is
started. The cutaway plan shown in Fig,
2 makes broadcast programs available
in three principal rooms, and a second
branch outlet from the multiple antenna
system provides for a separate receiver
in the nursery.

The system illustrated includes inter-
room communication eguipment con-
sisting of two separate ecircuits, each
with one master station and remote sta=
tions for 2-way operation. A standard
11-tube radio tuner chassis and speaker
are mounted in the living room wall and
extend through so that the back of the
equipment is accessible from the base-
ment stairway behind the wall. Exten-
sion speakers with individual volume
controls and suitable load pads are lo-
cated in one of the bedrooms and on the
wall in the recreation room. The key
numbers in Fig. 2 are identified as fol-
lows: (1) antenna outlets; (2) speakers
in walls; (3) radio tuner; (4) speaker on
wall; (5) remote intercommunicator and
(6) master communicator,
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Other suggestions for home builders are
illustrated in photos 1, 3 and 4. Photo No. 1
shows one section of a row of wall cabinets
which houses an all-wave radio, loud-
speaker and automatic record changer.
Photo 3 is a 3-compartment wall niche,
the upper sections of which are provided
with outlets; photo 4 shows how an exten-
sion telephone niche may be employed for
the installation of a combination midget
receiver and inter-eall system if desired.
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HOME RECORDER . PLAYER UNIT

o

LINE. g
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~ { PICKUR L NOW you ecan build a real home re-

\‘ ._E-'-""" f 1 corder, make your own recordings
| and play them back through your radio
with all the good tone and volume that
the high grade audio amplifier in yvour
home receiver is capable of. Construc-
tion has been simplified for inexperi-
enced builders, and many features are
included to insure efficient results.

Designed around a RQgsell recording
TR HERD unit which can be purchased from any
radio supply house, or mail order radio
parts firm for about $17.00, practically
all eritical mechanical details are elim-
inated. This unit includes a constant-
speed motor, a heavy rim-driven tun-
table, an 8-ochm magnetic cutting head
with lead serew mechanism and a crys-
tal playback pickup. All of these parts
are mounted on a brown wrinkle fin-
ished metal base ready for use. The ad-
ditional radio parts for the resistance-
coupled pre-amplifier are inexpensive,
and the portable case may be homemade
or purchased as desired. This case is
made of 3-in. plywood and covered
with imitation leather. The outside di-
mensions of the case proper are 19 in,
long, 15% in. wide and 5% in. high. It is
provided with a lid 3% in. high made of
the same stock. The motor board di-
mensions and drilling details are given
in Fig. 1; this board fits flush with the
top of the case and rests on 3 by 3&-in.
wood strips nailed to the inside of the
pase, Springs cushion the motor board
so that the mechanism “floats.”

A simplified wiring diagram of the
pre-amplifier unit and 3-section rotary
switch appears in Fig. 2; photos B and
D show top and bottom views of this
2-tube unit which provides plenty of
amplification so that a crystal micro-
phone may be used. It will be noted

s T - that the 3-section rotary switch is a

X4 Bl =LA TP [ gfoae t Ep L) Yaxley No. 1335-[... six-position type and
that only 5 positions are employed.

This switch is wired so that the record-
er-player unit ecan be used in the fol-
lowing operations: recording off the air;
playing records back; for regular use of
the radio receiver; recording with mi-
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WORKS WITH
RECEIVER

crophone and using the microphone and
radio-set amplifier for a public address
system if desired. Fig. 2 shows the vari-
pus parts in their relative positions and
all wiring details; the actual assembly
arrangement under the motor board is
clearly indicated in photo B.

Two inexpensive “Littelfuse” minia-
ture neon bulbs provide a highly useful
volume indicator to show correct vel-
ume setting when recording. Facing the
controls, see photo A, the neon bulb on
the left should flicker all the time during
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the recording operation; the one on the
right, however, should never be permit-
ted to glow as this indicates overcutting,
When wiring the pre-amplifier, which is
assembled on a metal base, the dimen-
sions of which are given on underside
view photo D, no particular precautions
are reguired except to keep the leads as
short as possible. The tube filaments are
wired in series and a 500-ohm, 20-watt
resistor is used to drop the 110 volis to
the required voltage for the flaments;
make well soldered connections at all
points. No sockets are used with the
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plete Six-Tube Two-Band Kit Receiver

DEIGNED for easy building at low cost,

this six-tube a.c.-d.c. superhetero-
dyvne receiver includes many of the latest
features such as push-button tuning;
built-in loop antenna; automatic volume
control; 21 watts output; phono connec-
tion strip and variable tone control.

The tuning range covers the standard
broadecast band from 535 to 1,720 kilocycles,
and the 5.65 and 18.3 megacycle
band for foreign and domestic
short-wave stations. Push but-
tons permit quick and easy se-
lection of any four favorite sta-
tions. These automatic push
buttons are of the mechanical
tuning variety and are easily
adjusted with a small screw-
driver from the front by simply
removing the plastic knobs,
loosening the screws under
each knob, and tuning in the stations se-
lected by means of the manual tuning con-
trol. The knob is then held to prevent the
condenszer from turning while the lever iz

depressed and the setserew tight-
ened. This is one of the simplest
methods now in use,
Multi-purpose tubes of the fol-
lowing types are employed: 12A8-
GT, 12J5-GT, 12K7-GT,12Q7-GT,
A5L6-GT and 35Z5-GT. The tube
heaters are wired in series with a
suitable dropping resistor. A 61%-
in. PM dynamic-type speaker is
employved: the punched and
drilled chassis base shown in
E— Fig. 1 is supplied ready for
mounting the wvarious parts in
the positions indicated. The
connection strip marked R, T and G on

TUNING

CONTROL _"pi
5

BaND
SWITCH

TOME

i .u
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the diagram permits separate use of the
audio amplifier portion of the receiver.
On the broadcast band the use of the
loop antenna alone is claimed to pro-
duce excellent results. For reception at
great distanees, especially on the short-
wave band, provision is made for con=-
necting an external antenna,

All wiring diagrams and instruction
sheets are included in the complete in-
expensive kit now available to studentis
and experimenters. Fhotos A and B
show front and rear views of the com-

pleted assembly.
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(D) Dish-shaped baffle on microphone permé onging direc-
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Portable Two-Way Radio S

A 10-watt trans-
mitter and a com-
panion receiver,
both housed in a
single carrying
case, operate in
the 3,000-6,000 kc.
band for commu-
nication between
a ground station
and aircraft.

s

Universal Communications Set = -
Twelve tubes are employed in this hi}ﬁ% i

Especially designed for frequency mod-
ulation systems, this radio speaker is said
to be so sensitive that it has the effect of
adding approximately 1'% stages of ampli-
fication to any good receiver. Sound range
runs from 30 to 10,000 cycles for efficient
F-M reproduction. It is claimed to have
very little distortion, and is uniform within
4 decibels, plus or minus, over its entire
range; handles inputs up to 25 watts,

Condenser and Coil Checker

This unit pro-
vides a means for
testing condensers
and inductances
in the radio-fre-
gueney range un-
der conditions
that simulate ac-
tual operating
conditions. For
use on 110 volts
a.c. or d.e., it com-
prises an oscillator covering from 60 kilo-
cycles to 26 megacycles in 6 coil ranges,
together with a frequency-matching indi-

ly efficient NC-200 receiver which u
an improved tuning and band-switchin

arrangement. Ten accurately ecalibrated
ranges have individual dial scales. Six of_

L S
these ranges are of the general coverape™

type tuning continuously from 490 to &
30,000 ke. There are four band- ‘Z..pt{'i‘!{.i
ranges for the 10, 20, 40 and H-{:I-meter
bands each spread out over the major por-
tion of the dial scale. Single-control tun-
ing, separate speaker, noise limiter and
calibrated signal level meter are features,

Bluaprints covering simplified radia construction ar-
ticles in this and post issues are availoble for 25¢
vach. Many popular tested circuits te choose from.
Original detailed parts lists with names of supply
sources, caon be obtained frem Popular Mechonics
Redio Department upon receipt of postage.

NEXT MONTH—How to Build the Improved Little Giant “Pup.” This popular
miniature 3-tube tuned r.f. receiver now uses the new high filament voltage tubes
that eliminate the line resistor; has a 5-in. P. M. dynamic speaker and beam-power

output of 1% watts. Also—A Low-Cost Multi-Vibrator Signal Generator
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By Alexander Maxwell

ODELMAEERS and oth-
ers who find it difficult to
obtain stock valves to suit the
scale of their working models,
can turn them easily to the ex-
act size desired from ordinary
bronze shafting. The secret of
shaping the body from a single
piece of stock lies in the man-
ner in which the work is placed
in the chuck during the various
steps in turning. Except for
threading and tapping, which
is done by hand, the tiny valves
can be made complete on the
lathe. Figs. 1 and 2 show three
types which should fill most
model requirements, the size of
which can be modified to suit.
The needle wvalve, Fig. 1, gen-
erally is used when compara-
tively high steam or air pressure is main-
tained. Heferring to Fig. 3, a piece of 1-in.
bronze is chucked so that the 1s-in. ends
may be turned off center as shown. A four-
jaw chuck is used to hold the work while
turning one end, after which it is held in
a drill chuek to turn the opposite end.
Then, from the remaining center portion
the delivery end is turned, the work being

AUGUST, 1941
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{5) Boring Procedure

A—1,/16-in. hole through body for intoke
BE—1/16-in. hole through side for delivery
C—Counterbore % in. deep with MNo. 29 drill
D—Thread counterbored hole with No. B-32 tap
E—Counterbare (C) 3/16 in. deep—Meo. 186 drill
F—Thread for gland nut with Na. 12-24 tap

141



SOLBERED
—

-

el ]

il |

HANDLE
PLUG

WASHER
HEYED
T PLUG

=

#2-56 SCREW—

THIS END GRIPPED -
IN DRILL CHUCK —* "

L<g

HELD IM
a-JAW

WORK REVERSED
IN CHUCK, END
CUT OFF AMD
SURFACED

‘“HEMDLE

SEATED AMD
SOLDERED

i
KEYED WASHER —

W56 SCHEW -
COPFER TUBING

'E HOLE BORED AND

T.E-F‘EE‘FDa

chucked in the position shown in the photo
below Fig. 11, and finally the sides are filed
square at the center. From the section
view in Fig. 4, you can see the position of
the needle and the gland nut in the body.
Fig. 5 gives the order in which the holes
are drilled, counterbored and tapped to re-
ceive these parts. The seat may be ground
to a knife edge by using fine emery under
the end of a drill rod. No packing will be
necessary in the wvalve, providing the
threaded parts make a fairly wringing fit.

The plug cock in Fig. 6 is turned to shape
by following the steps given in Figs. 8 to

142

12, First the end is faced as in Fig, 8, after
which a tapered hole is provided through
the center. For tapering the hole, a suit-
able tool can be made from a length of
Vy-in. drill rod by grinding away one side
as indicated in Fig. 16. The hole is reamed
by hand until tapered periectly. At this
stage the plug of the valve, Fig. 7, can be
seated. As the plug must be made of ma-
terial which is softer than the seat, it is
turned from brass and lapped in the ta-
pered hole with fine emery and oil before
being cut to length. This operation is
shown being done in Fig. 15. With the ta-
pered plug chucked in the tailstock of the
lathe, fine emery is applied in the hole to
start and the plug is advanced. After this,
rottenstone and rouge are used to give a
high polish. Continuing the turning, the
work is reversed in the chuck and faced to
length, Fig. 9. Then it is held at the edge in

POPULAR MECHANICS



the position shown in Fig. 10 and the end
is turned. After this, it is held in a drill
chuck to do the remaining machining in-
dicated in Figs. 11 and 12. When the plug
is keyed in place as detailed in the sec-
tional view, Fig. 7, a 1s-in. hole is bored
centrally through both parts as in Fig. 14.

Similar facing and lapping operations
are required in making the bib cock de-
tailed in Fig. 13, the principal variation
being the copper spout which is seated in
the counterbored delivery end of the valve.

TAPER = :
GROUND HALF 5] JE)
AWAY TO MAKE - CJ —— G
CUTTING EI:I&E-\ 20

e ¥ =4y

n
L DRILL ROD WITH 2°TAPER TURNED ON END

By filing away part of the waste indicated
by the dotted lines, less time will be re-
quired to turn the intake end to size.

Time Switch to Control Appliances Fits on Alarm Clock

This switch, which will enable an alarm
clock to turn on or off your radio or any
other electrical appliance in the home at a
predetermined time, can be made for a few
cents, All you need is a mercury switch, a
small block of fiber or plastic and a three-
way outlet plug. The latter is altered as
shown, after which the fiber or plastic
block is split in half and recessed to take
the mercury switch, In use, the switch is
clamped to the alarm key of the clock, and
the plug ig inserted into a wall outlet, the
appliance to be controlled being connected
into the altered plug. It is a good idea to
solder a stop pin on the back of the clock
to stop the key when it has turned suffi-
ciently to tip the mercury switch and open
or close the ecircuit, whichever is desired.
Resetting the switch is just a matter of
turning the alarm key back to its original
position.—Banks Wannamaker, Chicago.

TELL YOUR FRIENDS through the medium of Popular
Mechanics just how you selved that little tricky prob-
lem encountered in your heme, wark or hobby.
Meney and labor-saving ideas, shorteuts to do things
quitkly and maore efficiently, wrinkles that others will
appreciote knowing—that is the kind of information
we Iry to pais along en these poges. Just send us a
clear sketch ar phote with a brief description giving
the essentials. For those ideas that are suitable we
will send you @ check and return those not acceptable.
Address Homecraft Editor.
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Cutlery Handles Notched to Hang
On Wire Above Work Tables

CUTTING EDGLS 1
TOWARD 'WALL

- NaLs ~
-

! #‘l 1

il
t

A cook in a restaurant notched all of the
handles of his cutlery so that they could
be hung on a wire stretched within easy
reach above his work tables. In this way,
the articles were always at hand without

taking any space on the tables. The
notches should be cut so that the knives
will hang with their cutting edges toward

the wall, or away from the worker.

Indicator for Setting Tailstock
Of Lathe at Zero Position

After turning a taper on work by means
of the tailstock setover method, you can
move the tailstock back to align the cen-
ters without loss
of time if this in-
dicator is used. It
consists of a sheet-
metal pointer piv-
oted to a pin in the
lathe bed, and a
length of spring
wire, which is fas-
tened rigidly in
the pin and
wrapped around
the pointer. The
wire causes the pointer to bear against a
stop pin in the tailstock so that the pointer
follows the pin regardless of its position.
After aligning the centers perfectly, mark
the position of the pointer end on the tail-
stock with white enamel. Then if the tail-

C h‘

WHITE

ENAMEL
| FOR MARKING
[
H
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stock is moved, just move it back to bring
the pointer to the mark and the centers
will be in alignment.

—Emil Wittman, Philadelphia, Pa.

Tile Drainage of Compact Soils
Aided by Perforated Cans

Although his
land was well
tiled, one Indiana
farmer found that
it often required
several days for
water to leave his
fields after aheavy
rain because of
the compact con-
dition of the soil, which retarded passage
of the water to the tile underneath. After
experimenting, it was found that old milk
cans inverted over joints in the tile solved
the problem by permitting the water to
reach it quickly. The cans were perforat-
ed, and one can to each 30 to 40 rods of tile
was found to be sufficient.

—Simon M. Schwartz, Berne, Ind.

Lines Made on Large Sheet Stock
With a Chalk Line

Instead of trying to use a straightedge in
marking large plywood panels and other
building materials that come in large
sheets, use a chalk line. You can save
time, and the line can be made just as ac-
curately, if care is taken and the line held
taut while snapping it to make the chalk
impression.

—Peter B. Horsley, Calgary, Alta., Can.
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Quick-Acting Drill-Press Clamp Speeds Work

_"“["-;PL'. SHAFT

DRILL-pREsS TABLE

In shops where jobs consisting of many
small pieces of the same or nearly the
same thickness have to be drilled, this
clamp will save time as it is closed or re-
leased by simply moving a handle. Also, it
saves time when drilling a number of holes
in line in a long piece of work. Cold-rolled
steel will serve for making the clamp.

Seasonal Window Trimming Done bY Reflected Images

Pumpkins, cats, witches, reindeers, San-
tas and bunnies are only a few of the sea-
sonal decorating motifs possible through
the use of this window trimmer's trick. A
mirror and a spotlight are all that are re-
quired in the way of equipment. Simple
cutouts of black cardboard are used to
form the figure or design desired. These
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are arranged on the surface of a mirror
laid on the black-covered window floor.
The pattern thus formed is reflected upon
the white backdrop when the beam from
the spotlight is focused on the mirror. It is
not necessary that the spotlight be located
directly in line with mirror and its image.
It may be placed over to one side, con-
cealed behind a drape or some
piece of decoration. In this case,
the cutouts forming the design
on the mirror can be arranged in
such a manner that their relative
positions will correct the distor-
tion caused by placing the spot-
light out of line. Ideas may be
worked out with a fashlight and a
small mirror. Use of tinted mir-
ror glass or filtering the spotlight
beam produce designs in color,

] Greasy concrete can be cleaned

| GLASS
| l by scattering trisodium phosphate
i thickly on the spots and then
i P, sprinkling with just enough water
"&3’"? S ok X ..5’_ .;':-_ '}\m s o to dissolve it, Aftel: Wﬂifl.i.l'lg an
I N R 4 U Laiinpop \ hour or more, scrubbing with wa-
: Soms TmmewmEiion) ON FLOOR il ter will remove the spots.
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Corrugated Cardboard and Book
Hold Copy While Typing

=
# I‘-.,

A holder for copy while typing can be
improvised from a book and a piece of
corrugated cardboard. Just open the book
as indicated and place it on the cardboard
with the edges of the book cover resting
in two of the corrugations. The copy leans
against the book with the lower edge rest-
ing in one of the corrugations to keep it
from slipping.

Steel Square Used as Plumb Bob

You can use a steel carpenter’s square
as a plumb bob as follows: Stick a knife
blade in a vertical wall or board with the
cutting edge upward. Then hang the short
side of the square
on the blade 1 in.
from the inner
corner, so that it
swings free. Wait
until it stops
swinging and then
draw line AC.
Now reverse the
square to the op-
posite side of the
knife, moving the
latter so that the
inner corner of the square is exactly at
the beginning of line AC with the blade on
the 1-in. mark., Then draw line AB. Di-
vide these lines in half at the lower end
and draw line AD. Next move the square
on the knife blade until the inner edge
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coincides with line AD. A{ this point nick
the edge of the square slightly with a file.
The long side of the square will always
hang in a true wvertical position if the
nicked edge is placed on a knife blade,
—Thomas T. Hersey, Mitchell, 8. D,

Small Parts Tray on End of Bench
Handy for Dismantling Work

Mechanies and
others who dis-
mantle motors,
magnetos and
similar work will
find this parti-
tioned tray just
the thing to re-
ceive screws, nuts
and other parts as
the work prog-
resses. The tray
iz a length of eavestrough with several par-
titions of sheet metal soldered in place to
divide the trough into compartments.

—Charles Conrad, Grand Rapids Mich.

SECTION OF EAVES
TROUGH
u

Quick-Acting Tailstock Clamp
Saves Time on Bench Lathe

On small bench lathes that are equipped
with a tailstock clamping arrangement
that requires the use of a separate wrench,
this assembly will save time as a half turn
of the handle nut loosens the tailstock so
that it can be adjusted. First recess the
steel block that rides under the lathe ways
to take a flat piece of steel, drilling this
piece and the tailstock for a new clamping
bolt. Thread one end of this bolt for an

': FiN -PREVENTS BOLT
| FROM TURMNING

“USTEEL PLATE
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adjusting nut. Bun a coarse
thread on the other end for a han-
dle nut, which you can make.
Next, slot the bolt where it passes
through the steel piece and run a
pin through the plate and bolt. This
is to keep the bolt from turning
when in use. Now assemble the
clamping bolt as shown, placing a
coil spring over it between the
tailstock and the block under the
ways. With the handle nut turned
to the left as far as possible, run
up the adjusting nut to tighten
the tailstock and key the nut with
a cotter pin. Then turn the handle
nut to the right as far as possible
and you will find the tailstock ean
be moved along the ways easily.

Ladder on Sloped Ground
Held by Spade Anchors

Possibility of a ladder slipping
when set on a sloping surface, was
avoided by a painter who fitted
these sliding anchors at the lower
ends of the side rails. The an-
chors are made of flat iron and
slide in rings or loops screwed to
the ladder. The rails should be
planed to a slight taper so that the
anchors will bind and stay in place
when pulled up, They are forced
into the ground with the foot.
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Lumber Piled in V-Bottom Bins
Has Less Tendency to Warp

To save time in piling lumber and to help prevent
it from warping, one company stores it in bins with
V-shaped bottoms. Because of the angle at which
the lumber is piled, it tends to slide into place as
each piece is laid up. Also the tendency of each
piece to slide downward makes wedging unneces-
sary to prevent warping, especially after some of
the pieces have been removed. A piece nailed tem-
porarily across the front of the bin aids in lining up
the ends of the hoards to make a neat pile.

—Opie Read, Jr., Chicago.

Power-Take-Off Unit of Tractor
Shielded by Metal Tube

Danger of
workmen catching
their clothing in
universal joints
and slip clutches
of tractor power=-
take-ofl units, can
be avoided by us-
ing shields of the
tvpe shown. These
are neat, and they
rotate with the units, but are so attached
that should the clothing be caught in them
they will slip on the units so that the eloth-
ing will not be wound up, Made from
sheet-metal, the shields are merely sleeves
that slip over the units where they are
held at the ends by tabs, which are bent
down against the units,

20-GA. SHEET-HETAL SHIELD

UNIVERSAL JOINTS T
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Small Sheet-Metal Brake Handles
The Occasional Bending Job

n

Home owners, merchants and others
who have only an occasional job of bend-
ing sheet metal will find that this simple
brake fills their needs. It is made from 2
by bB=in. wood and clamps to a workbench.
The bending faces of the brake are lined
with iron, and pipe handles enable you to
exert sufficient leverage on the work.

—Homer Sweany, Beech Grove, Ind.

Lathe Carriage Operates Switch
At Predetermined Point

Instead of standing beside his lathe all
the time while turning long work in order
to stop the motor or swing the carriage

FIRER
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back when the end of the work was
reached, one operator used a limit switch,
which was operated by the carriage. This
permitted him to do other work while the
cut was being made. The switch is made
as shown in the detail, and is clamped to
the ways so that it can be moved to any
point along the ways as required by the
length of work.

Barn Lantern Supported on Wire
Reduces Danger of Fire

In a stable, haymow or any place about
a barn where a lighted lantern is used
there is a fire hazard, for even though one
is careful it might be upset. To minimize
this danger, a farmer strung a heavy wire
at points in the stable and mow where

light was most needed. Round-eyed har-
ness snaps were slipped over the separate
wires before stretching them. In this way,
the lantern can be suspended at any point
where it is needed by simply hooking the
bail into the snap.

Rubber Lagging on Iron Pulleys
Prevents Belt Slippage

Where a short
belt runs from a
large iron pulley
to one of half the
diameter or less, it
is often difficult to
overcome slippage
on the smaller
pulley. To avoid
this trouble, a me-
chanic cuts a sec-
tion of an old in-
ner tube and stretches it around the out-
side of the pulley, as shown.
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By Robert Clarence Stahler
PART I—Making repairs and removing old finish

HAVE you a piece of antique furniture that yvou

would like to use in your home, but have kept
hidden away because it needed restoring? Or, if
you have none on hand,
but would like an an-
tigue piece or two in
your home, inguire
among your friends or
at used-furniture stores,
From such sources, you
can often pick up a piece
for practically nothing
that needs only minor
repairing and finishing
to restore its original
beauty. With a few
common hand tools,
some shellac and var-
nish, any good crafts-
man can do this. If pos-
sible, before beginning
work, inspect a genuine
old piece that has never
been refinished. Prob-
ably you will find mi-
nute marks and scars,
and the finish will have
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taken on a dull polish that only age and
handling imparts. These indications of age
should appear in your restored piece,
Begin by making all needed repairs be-
fore you remove the old finish. In this way,
the new wood will receive the same dis-
coloration as the old when finish removers
are used. If possible, use old wood for the
repairs as it will better match that of the
antique piece. Old unrepairable pieces
that you can pick up for practically noth-
ing from used-furniture dealers will sup-
ply wood for this purpose. Dia-
mond patching, Figs. 1 and 4, is a
good way to hide small holes and
blemishes in flat surfaces. This
consists of cutting out the blemish
and then inlayving a diamond-
shaped patch of wood to match the
grain and color of swrounding
wood., If the color cannot be
matched, use a lighter shade of
wood and stain it later. Do the
work carefully and the patch will
hardly be noticeable. Fig. 10 shows other
ways of repairing nicks and gouges in
shaped and curved surfaces, as well as re-
newing broken feet. Scarred edges of fur-
niture legs are taken care of easily by
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BEADED MOLD

planing away the edge and then gluing on
a triangular wood strip which is sanded
down carefully to form a new edge. In
some cases a beaded molding may be used
as in Fig. 11, although this alters the orig-
inal appearance of the piece.

Occasionally a split or spread top must
be removed for repairing or regluing. Fig,
5 shows some types of hidden fastenings
that vou may encounter in such cases. If
countersunk nails are found, these can be
removed easily by using a diagonal-nose,
side-cutting pliers as in Fig. 2. After mak-
ing sure that all fasteners have been re-
moved but glue still holds the top, loosen
the top at the ends with a hammer and
padded block as in Fig. 7. Do this carefully,
holding the block across the grain, other-
wise you may split the wood. After start-
ing to loosen the top in this way, finish the
job with a number of wedges driven prog-
ressively underneath it. However, if this
method fails to loosen the top, you will
have to soften the glue with water, as in
Fig. 8. Invert the furniture piece and make
a putty dam around the overhanging top
to retain the water.

Wobbly pieces will have to be taken
apart. Less resistance will be had if the
pieces are stored in a hot, dry place for a
few days—in an attic in summer or over
a hot-air register in winter. This causes
the wood to shrink and loosens the tight
joints. Before reassembling the work, re-
move every trace of old glue. A cloth
dipped in hot water is effective to clean the
rung and stretcher holes of chairs. Use
only the best glue, such as the new resin
glue, and be sure to return the wvarious
parts to their original positions. Use plenty
of clamps with pads under the jaws, to
hold the parts tightly until the glue dries.
If you lack these, rope tourniquets, Fig. 6,
can be used on chairs if they are set on a
flat surface, while an improvised clamp as
in Fig. 16 will take care of flat work. In
using this clamp, first put the work in it,
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holding it down with a C-clamp. Locate
and screw the wedge blocks to the cross
members, allowing clearance to start the
wedges. Then remove the work, apply glue
to the joints, replace it in the clamp and
pull up the joints tightly by driving the
wedges between the work and the wedge
blocks. All wet glue that ocozes from the
joints must be removed carefully as stain
will not penetrate it after it dries.

If vou are working on a drop-leaf table,
the top or leaves are likely to be warped,
Fig. 14. The usual cure by soaking them
in water and then clamping them flat to
dry is only a temporary cure as the warp
eventually reappears. A more permanent
method is shown in Fig. 15. The leaf is
clamped in a frame and steamed slowly,
using a hot iron and a damp cloth as when
pressing a garment, Fig. 3, alternately wet-
ting the cloth and ironing it dry on the wood.
While doing this the clamps are slowly
tightened at intervals until the leaf is
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straight, It may take an hour of steam=-
ing to do this. When the leaf is flat,
release the clamps a trifle, which per-
mits the expanded wood to contract
upon drying without danger of split-
ting, which might occur if the clamps
were left tight. When dry, strips are
screwed across the underside.

After all repairs have been made,
except those in which stick shellac or
plastic wood must be used as in Fig. 9,
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The old finish is wiped
off after softening it
with warnish remover

the old finish is removed with the best
grade of paint-and-varnish remover.
Clean burlap is excellent for wiping off the
loosened finish, Fig. 17. When as much as
possible has been removed, apply clean re-
mover to loosen the remaining traces.
Then while the wood is still wet, wash off
all traces of varnish remover with turpen-
tine. However, naphtha or benzine can be
used if sufficient ventilation is provided to
carry off the fumes. It is important that all
traces of varnish remover must be elimi-
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nated before any finish is applied; new fin-
ish will not dry over traces of remover even
if this is dry. After thorough cleaning, the
pieces are set in a warm, airy location but
not in direet sunlight where they might
warp. If some of the wood has a muddy
iint or is too dark to mateh adjacent pieces,
it may have to be lightly bleached. Bleach-
ing solutions or powders can be obtained
at a paint store or you can use a saturated
solution of oxalic-acid crystals (poisonous)
dissolved in water for moderate bleaching.
It is often difficult to remove all traces of
light colored enamels from open-grained
wood, but after washing with turpentine,
naphtha or benzine, proper filling to be
described later, will cover these traces of
enamel. Ink stains can usually be removed
by means of a commercial ink-remover
and mildew stains will usually fade under
a bleach, but if they remain, you may have
to resort to scraping,

Thoroughly cleaned work, when dry, is
ready for sanding with No. 4/0 garnet pa-
per, which should be rubbed with the
grain. Crosswise strokes cause objection-
able seratches. On turnings you can use
narrow sirips of fine emerv cloth drawn
back and forth in boot-black fashion as
shown in Fig. 12, while steel wool is best
for carvings. Also, to get into crevices, an
orange stick, Fig. 13, flattened at one end
will be handy.

{Concluded next month)
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With this bit, drenching

Animals Drenched Safely W1th Thls Hollnw B1t

of an animal is not diffi-
cult, and there is no dan-
ger of accidentally break-
ing off the neck of the
bottle in its mouth. The
drenching liguid is
poured into a funnel at
one end of the bit and
flows through the latter
and out of a hole in its
center. The bit is %-in.
pipe, which is tapped at
both ends and stopped
with plugs made by cut-
ting off bolts and slotting
the ends to take a screw-
driver. Be sure that all
joints are smooth, and
all edges, corners and
projections are rounded
to avoid injuring the ani-
mal’s mouth, After use,
the bit should be cleaned
and disinfected,
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Attachment for Fine Adjustment of the Drill-Press Table

Needing some method of raising and
lowering the table of a small drill press to
a very fine adjustment, I rigged up the at-
tachment shown. Made of flat iron, it fits

KhARLED
CHELK
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over the table support and is provided with
an adjustment screw, which works in the
centered end of the table standard, a checl
or lock nut being provided to hold the ad-
justment, In use, the clamping screw reg-
ularly provided on the drill-press table is
released, and the table is raised or low-
ered by turning the adjusting screw of the
attachment.

—Chas. H. Willey, Penacook, N. H.

Anchoring Fence Post in Ditches

To anchor a
fence post in a low
spot or in the cen-
ter of a drainage
ditch where the
fenece wires might
lift it when the
ground becomes
wet, a farmer uses
the method shown.
The wires are strung in the usual manner,
after which an extra piece of wire is
stretched from the adjacent posts to pass
over the top of the one in the ditch.
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Machine Screws Held in Vise
To Cut or Thread Them

This jig will enable vou to clamp ma-
chine screws securely while threading or
cutting them off. Made from two pieces of
flat iron or steel, the jig is assembled and
clamped in a bench vise as indicated in the
lower right-hand detail. Dimensions can
be altered to suit, and if screws of vary-
ing sizes are handled, a different jig can
be made for each size.

—Paul H. Lyman, Wauwatosa, Wis.

Easily Adjusted Boring Bar
Used in a Drill Press

In our shop we
often use a drill
% press or milling
| I machine for bor-
' ing jobs where
only the boring
tool itself can be
adjusted. In doing
this, considerahle
time was lost in
knocking the tool
in and out to get a
fine adjustment. To avoid this loss of time,
we made up the bar shown. It works un-
der spring pressure, and a fine adjustment
can be made in a jiffy by loosening the set
screw and turning the plug in or out as
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desired, setting the tool with a pair of cali-
pers. The steel ball under the set screw
permits easy movement of the tool with-
out loosening the screw too much.

—FE. McDonald, Denver, Colo.

Rubber “Finger” Strips Paper
From Roll on Counter

Instead of
moistening his
fingers to pick up
the end of a roll of
wrapping- paper
on his counter,
one merchant uses
a strip of rubber
belting. This is
tacked to the
counter so that the
free end rubs against the paper roll. Turn-
ing the roll raises the end of the paper.

Simple Reamer for Holes in Wood

A length of dowel fitted with sandpaper
provides a handy reamer for enlarging
holes in wood. Slit the dowel from one
end and drill a small hole at the end of the
slit to prevent further splitting. In use, the
dowel is chucked in a lathe or hand drill,

m——),
3°OR 4"LENGTH OF DOWEL CHAMFERED

and a piece of abrasive paper is wrapped
around it, inserting one end into the slit
and winding the paper in the direction op-
posite to that of rotation. The reamer is
adjusted for size by placing one or more
pieces of thin cardboard under the abra-
sive paper to increase the overall diameter.

POPULAR MECHANICS



As knurling in a lathe requires considerable
pressure which may bend slender work, the tool
shown in Figs. 1 and 2 was designed to give equal
pressure on both sides. With the exception of the
knurls, the tool was made of cold-rolled stock.
The two side rods were turned and threaded at
one end to serew into the back eross member, and
turned at the other end to a push fit into the front
cross member. The slot for the center knurl was
cut by drilling three holes and filing away the
waste. Then the surface on each side of the slot
was recessed. The front cross member was drilled
at each end for the side rods, and drilled and
tapped in the center for the hand serew. Steps in
making the sliding knurl holder are shown in
Figs. 3 to 5. Aeccurate fitting of the sliding knurl
holder to the side rods was accomplished by drill-
ing, Fig. 3. Then the work was chucked as in
Fig. 4, and the ends cut away, after which the
slot was cut by using a milling attachment, Fig, 5.
The hand screw was turned to shape from 1-in.
rod, threaded, knurled and then cut off. After the
handle was serewed in place, it was fastened to
the sliding knurl holder with tweo lg-in. pins.
The hand serew and the sliding bar were fitied to
work freely, then the front eross member was
forced tightly in place and was drilled at each end
for pins which locked it to the side rods.

AUGUST, 1941
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Bucking Bar With Loop in Center
Absorbs Hammer Shocks

RIVETING
HAMMER

ll TRUCK DRIVE !
SHAFT HEATED |

== 5 AND BENT |

Looped in the center, this bucking bar
tends to absorb shocks and to dissipate
heat from the rivet being driven. It is
made from an old drive shaft, which is
cupped on one end to fit over a rivet head.

Direction of Hole in Bolt Marked
To Use Castellated Nut and Key

Before install-
ing a bolt on which
a castellated nut
and cotter key are
to be used, file a
shallow slot on the
end of the bolt to
correspond with
the key hole. Then
yvou will have no
difficulty in inserting the key.

—D. C. Ward, East Orange, N. J.

PFIN HOLE

Clamp Holds End of Screen Wire
While Measuring It in Lengths
Set in a hole drilled in the counter, an

old safety-razor frame was used by one
merchant as a clamp to hold the end of a

SAFETY RAZOT =
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roll of screen wire while measuring off
lengths requested by his customers. A
spring at the lower end of the razor handle
provides the elamping action, pulling the
comb part of the razor down tightly.

Tap Holder Serves as File Handle

I have found
that a small tap
holder makes an
ideal handle for a
file as it allows the
hand to remain in
a comfortable po-
sition while work-
ing. The holder is
also handy for this
purpose because it can be changed from
one file to another in a jiffv.

—Allen Fiske, Chicago.

Pitchfork Fitted With "“Flag”
Located Easily in Field

= To avoid over-
""’-mrmErh:l- - looking and possi-
| oy \
| HoLE - = )

bly losing a
pitchfork left in a
field between jobs,
one farmer drilled
a hole in the end of
the handle of each
one of his forks so
that a handker-
chief could easily
be inserted. Then,
if the farlr. is stuck in the ground in the
field to be left, he merely pulls out a hand-
kerchief and threads it through the hole.
In this way it is easy to locate the fork.

Poultry Nests Fastened to Wall
By Storm-Sash Hangers

Nests for poul- =

STORM-5ASH r-',e,'\r_l- "5

try can be re-
moved easily for
cleaning if they
are fastened to a
wall with storm-
sash hangers. It is
best to space the
hangers the same
distance apart so
that the nests will be interchangeable.
—Everett Hanson, Argyle, Wis.
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Ignition-Coil Tester Made From a Horn Relay

SECOHOARY

LEAD
GROUNDED TO BASE ¥
A HORM RELAY
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An inexpensive tester for ig-
nition coils and condensers can
be made by using a horn relay
gs a current interrupter in the
testing cireuit. These relays vibrate rap-
idly when 110-volt a.c. current is passed
through them. Both 110-volt a.c. current
and 6-volt battery current pass through
the relay, but the heavier current is re-
duced by the resistance of a 50 or 60-watt
lamp in the circuit. The a.c. current is con-
nected to the base of the relay and to the
terminal marked for the horn-button wire.
This terminal can be identified as the one
connected to the coil of the relay. The rest
of the wiring shows plainly in the diagram.

One of the condensers in the cireuit should
be removable so that a condenser to he
tested can be substituted for it. If desired,
a d.e. milliasmmeter can be connected in
series with the spark gap to check the out-
put of coils, and a neon tube may be used
in the secondary circuit so the flashes may
be seen.—F. R. Crawford, Pratt, Kans.

Spare Wheel Serves as Shockless Tow Bar in Emergency

While on a trip I had occasion to tow a
car about 30 miles with an inexperienced
driver at the wheel. Using a tow rope
would have resulted in damaged fenders
and excessive use of brakes as well as gas-
oline. To avoid this and give me control
over both cars, I lashed my spare tire and
wheel between the two bumpers, first let-
ting out some of the air so that the tire
would tend to absorb shocks between the
cars, With this arrangement, the driver of
the towed car merely steered it, the brakes
on my own car serving both cars,

—Lysle Hall, Sioux City, Ia.

{[Loose serews in a ear body can be kept
tight if they are flattened slightly on two
sides to inecrease their diameter.
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Instrument-Panel Light Wired
To Warn When Switch Is On

T BLHARS O UNTIL
AeF SNTION 15 TUSMED OFF

After leaving his ignition switch on sev-
eral times when putting the car away at
night, one motorist wired the instrument-
panel light so that it operated in conjunc-
tion with the switch. In this way, the illu-
minated panel warned that the switch was
still on after the headlights had been
turned off. To change the light, just re-
move the wire from its present terminal,
and connect it to the terminal on the “cold”
side of the switch, that is, the terminal that
is dead when the switch is turned off.

—Geo. Nealley, Santa Rosa, Calif.

Clock Spring on Wooden Handle
Locates Tacks in an Auto Tire

Difficulties
sometimes experi-
enced in locating
the position of a
tack or other
small, sharp object
that has punctured
the tube, are
avoided by one
mechanic who
uses this flexible
tool for the pur-
pose. It consists of a length of a clock
spring screwed to a wood handle. In use,
the tool is placed inside of the tire and
pressure is applied to flex the spring so
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that it contacts the entire surface of the
tire. Then the tool is moved around the
inside of the tire until the projecting point
of the tack is contacted.

How to Remove Driveshaft Pin
From Ford V-8 Car

When a high-
pitched noizse de-
velops in the rear
axle of a Ford V-8,
it is likely that the
driveshaft pin has
broken. This is
not serious, but
the noise is very
annoying, and can
be eliminated without removing the axle
assembly. Jack up one rear wheel, drill a
Hia-in. hole through the torque tube 214
in. from the fAange., Then rotate the rear
wheel with the transmission in neutral and
the pin will drop out in two pieces. It is
unnecessary to install another pin. Tap the
hole and screw a lg-in. pipe plug into it
to close it—Norman E. Carlson, Itasca, Il

Truck Moved Out of Mud Hole
On Triangular “Plank”

One driver of a dual-wheeled truck who
often had to get off hard-surfaced roads
where he was likely to get stuck in a mud
hole, found that a three-cornered plank
enabled him to move the truck with little

POPULAR MECHANICS



trouble. The plank was of a size to fit be-
tween the dual wheels so that good trac-
tion was afforded for the tires.

—DMartin Mittermiller, Marshfield, Wis.

Simple Repair for Plastic Knobs
On Car Instrument Panel

When a plastic but-
ton or knob on the
instrument-panel
controls of a car be-
comes lost or broken,
I make a repair with
a button meold. This
costs little and saves
the expense of re-
placing the whele control, which is usually
necessary if the repair is made from parts
available for this purpose. The small lugs
are ground off the button mold, which is
cemented into the control socket from
which the plastic ornament was lost.

—R. E. Buck, Lynn, Mass.

Fishing Pole Carried in Tube
Fastened Under Trailer

Desiring to carry a long fishing pole on a
trailer, oné motorist put a length of con-
duit on the underside of the trailer and in-
serted the pole into this. The conduit was
attached with pipe straps, and the ends
were capped to keep the pole in place.

—E. H. Hibbard, Jr., Milwaukee, Wis.

I2* LENGTH
OF COMDUIT

HEHING
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Truck Motor on Stationary Jobs
Cooled by Oversize Radiator

Heavy truck engines, used to drive ham-
mer mills, corn shellers and other machines,
frequently overheat due to long periods of
stationary operation. To keep the engine
temperature within safe limits, one oper-
ator increased the capacity of the radiator
by enlarging the original tank. The top of
this was removed with a cutting torch,
leaving the sides curved as indicated. Then
the sides and top of an additional tank
were cut to shape from sheet metal and
welded in place,

Valve-Stem Threads Kept Clean
By Rubber-Tube Cover

If the inner
tubes in your tires
have walve stems
of the type shown,
slip a piece of rub-
ber tubing over
each stem after
the tires have
been mounted to
protect the
threads from road
grit. When it is
necessary to patch the tubes, no time will
be lost in removing the valve-securing nut.
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Spreader to Remove the Springs
From a Ford Car

Spreading the springs on a Ford ear to
remove them from the shackle bolts is an
easy matter with this spreader. It con-
sists of a couple of pipe lengths flattened
and beveled at the ends and then slipped
over an iron rod, which is threaded its en-
tire length and fitted with two nuts. In use,
the spreader is lengthened to slip behind

the spring eyes, after which the nuts are

turned to extend the pipes and spread the

spring sufficiently to loosen the bolts.
—Wayne B. West, Melrose, New Mex,

Width of Large Truck Indicated
By Lamp on Top of Cab

As a safety factor in warning oncoming
motorists of an approaching truck at night,
one company placed a headlamp on top of
the cab so that it showed the width of the
truck body. This lessened the number of
accidents due to sideswiping of the truck
by motorists on narrow highways. The
light also illuminated the name of the
trucking company which was lettered
across the front of the body.

—Morris Katz, Aurora, I11.
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BETTER JOBS OPEN FOR SHOP MEN WITH IDEAS

You Con Increase Your Earning Power

Are you one of those valued workers in industry
whose time and maoney faving ideas ore adopted—
and whio get first chances in promotion? You con
arm yoursalf with such ideas by spare-time reading
in POPULAR MECHAMICS famous SHOP MOTES
LIBRARY. Over 1,200 proctical shortcuts that you
can opply ore crammed inte five, 192-pp. books
profusely illustrated to show every detail clearly.

A few of the important fields covered in thess
books are: machine-shop, wood, sheet-metal, weld-
ing, electricity, conerete, plumbing—besides many
others—a “gold mine” of information for every
shop warkman!

SET OF FIVE VOLUMES $2.45
{Includes Shop Motes Annuals for 1936-38-39-40-41)

If not fully satisfied we will cheerfully refund
your meney. Sond remittance today to

POPULAR MECHANICS PRESS
Dept. 291 200 E. Ontario, Chicago
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MINIATURE
CAMERA

Gorgeous full-color “stills™ : -
3 These Kodaks make

with KODACHROME—on full-color KODACHROME “stils”

your own home screen . .. as well as pictures in black-and-white

surprisingly inexpensive
They're one of photography’s big- ,.ﬁ - :

gest thrills . . . projected Koda- <}l (\ ;
chrome "stills” rich in color. ' 7

Any owner of a Kodak Hantlﬂm KODAK 33 #/5.6 oBAK- BANTAR Fa.H
J/45, or ﬂf a 35'&:‘1“' camera (24x Compact. Smart. Precise A precision miniatare so
36-mm. picture size) such as the construction. Also available:  cmall that it fits the palm of

Kodak 35 f{4.5; Kedak 35 your hand. Fast, versatile,

o o e, Wb o It 0
chrome used in cameras of these
types, the initial cost is the whole
cost—your finished transparencies,
in slides, are paid for when you
buy your film . . . Eastman Kodak
Company, Rochester, N. Y.

I FOR PROJECTION

Kaodaslide Projector, Model 1—
a small, efficient, thoroughly de-
pendable home projector.

Sea this reasonably priced equipment of youwr Kodok dealer:

KODACHROME FILM Eostman's film for gorgeous full-color “stills”
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Seal Comfort Into Your Home

(Continved from page 57}

of approximately 1% inches. By adding
another half-inch of insulation board,
1089 more heat is saved. Still another
hali-inch would save 7.3%, another half-
inch would save 5.3%, and so on. In other
words, the first 1% inches would save
4237, while three inches more save only
28.3¢cr,

Insulation-board lath, on which is placed
a coating of plaster, has the desirable fea-
ture of eliminating the alternating light
and dark streaks common to walls con-
structed with ordinary wood lath. In the
latter case the marks result from moisture
and dust deposits on the cooler plaster be-
tween the laths, but insulation board lath
has a uniform temperature over its entire
surface.

In insulating roofs some heating engi-
neers prefer all insulation in the ceiling,
others prefer it entirely in the roof struc-
ture, while still others divide it between
the two locations. Common practice, in the

#

p ik EO

case of pitched roofs, is to divide the insu-
lation between the roof and ceiling, or to
place it all in the ceiling. It is slightly more
effective when all in the ceiling.

If blankets or quilts of insulaling mate-
rial are installed between studs, joists or
rafters, the best method is to suspend them
midway between the two sides of the wall,
and not in econtact with either surface, nail-
ing them to the adjacent framing members.

Insulation board, when unpainted, also
is capable of many wuses in absorbing
sound, thus helping to make the home
guieter, as well as more comfortable.

On the farm the board type of insulation
may be used in practically every structure
for controlling temperature. It results in
maintaining comfortable dwellings, com-
fortable shelters for animals, in saving
feed and fuel, in decreasing mortality of
yvoung livestock, in increasing yields from
mature stock, in preventing frozen water
pipes, and in the preservation of food.

$2,000,000 or Nothing

[Continued fram page 53)

Winston offices in Radio City, New York,
it has been guarded behind a series of
electrically controlled wrought-iron gates.

If all goes according to schedule, it will
take about fifteen months to complete the
cutting of the Vargas into 23 individual
gems. Until the diamond is completely cut,
its actual value can not be determined,
since the color may appear to be one thing
before cutting, and another afterward.
However, some idea can be gained from
the Jonker, which Mr. Winston also owned.
Only 10 percent of the Jonker was perfect,
while the entire Vargas appears flawless—
and one square-cut-emerald section of the
Jonker is priced at a million dollars.

That should give some idea of the re-
sponsibility which rests on the cutter, and
why Adrian Grasselly, who is cutting the
Vargas, had insomnia and lost weight as
the time for cutting approached. While he
was in constant consultation with My, Win-
ston and other experts, it was his hand
which set the saw, his hand which tapped
the cleaver—and thus it would have been
his hand which turned a million-dollar dia-
mond into a cupful of dust.
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That explains why diamond cutters are
among the highest paid craftsmen in the
world. It is true that most of them never
have an opportunity to cut a diamond
much larger than four or five carats—only
five or six have ever cut a stone any-
where near as large as the Vargas at 726.6
carats—but small diamonds are valuable,
and a fortune rides on the cutter's hands.

Before the fall of Holland about 40,000
cutters were employed; now practically all
the cutting is being done in New York, and
there are less than 500 expert cutters avail-
able—all emploved at premium wages, In
Holland the average cutter earned about
$20 a week. In this country a good cutter
earns better than £80 a week, and there are
always three or four jobs to every one
cutter. That is the main reason diamonds
are growing daily simpler and more ex-
pensive. With cutters’ wages going up,
their time is too waluable to be used in
cutiing intricate shapes,

[ Write to the firms listed in the Where-
to-Buy-It index, page 4-A, to learn more
about products described in this magazine.
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o Fitting the Man to the Job

y

¥ nology in Chicago, and in Boston, calls it a

. structural wvisualization test and finds it

| q helps fix a person’s ability to see in three

+ " dimensions and is valuable in determining

%, wsueh widely separated aptitudes as landing
.;:\“‘ﬁ." an airplane or designing a building.

-] ‘\‘ A set of square blocks with one, two or

T hree black sides, which must be put to-

5

=

w4y lJpether so that resulting cube is black, is

.. “_=used by O'Connor for the same general
3 Y purpose.

SN The manual dexterity test, which espe-

2, neially indicates ability to assemble ma-

“ = <chines, such as radios and motors, employs

“~.' " %a board, usually with 45 holes in it and a

¥ eorresponding number of round blocks like

={ . lozenges. The applicant for a test is timed
B >gwnr.r]'n;ﬂe placing the blocks in the holes. For
v both the finger dexterity and tweezer tests,
' a board is used with 100 small holes. In the
< finger dexterity test, each of the holes is
S filled with three small brass pins, picked
%T_'a up with the fingers. In the other test, a
pair of tweezers is employed and one pin
goes in-each hole, Both manipulations are
timed with a-stop watch.
These tests are sed in hundreds of cor-

3 ~«  porations and institutions w3 ocational
advisory departments, like the Y M.C A
57 which in New York City alone under the

%+ direction of Dr. Joseph V. Hanna, professor
- . of psychology in New York University, has
7 puided some 10,000 mien into the right job.
Under experimentation in the Human
Engineering Laboratories at Stevens Insti-
tute is an ingenious machine which is being
used to test eolor discrimination. One hun-
dred slides are colored one hundred shades
of blue and starting with the greatest con-
trast, they are shown to an applicant in
pairs until the person can no longer dis-
tinguish between the shades. A standard
rating is thus found.

And two other whole series of tests have
been developed, one at the University of
Minnesota and another at the Psycholog-
ical Corporation in New York City, which

. has more than 300 trained aptitude experts,
. who teach and advise corporation person-
< nel executives and install a large variety
o of tests for personality, mental alertness
4 and dexterity with tools,

Most famous of the University of Min-
nesota tests is the Minnesota Spatial Re-
lations Test. It employs four boards, each
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{Continued from page 75)

with 58 differently shaped holes in it and
cut-out pieces of wood shaped like the
holes, There is a hole for each piece and
the speed with which the applicant finds
the right hole with the right piece deter-
mines his discrimination in recognizing
sizes and shapes,

So popular are aptitude tests that the
Sinelair Oil Company has devised a ground
pilot-training ship which is being routed
around the country's airports so visitors
can test their aptitude at fAlying. Men be-
tween the ages of 18 and 23 show the best
aptitude for flying, the public tests show,
with girls of 19 and 20 whe do not drive
cars ranking next. Strangely, they show
more pilot-ability than their auto-driving
older and vounger sisters.

Looking like an abbreviated airplane
which has been rigged 15 feet from the
ground, the aptitude plane can duplicate
most aviation maneuvers with safety to the
embryo pilot. Powered with an electric
motor, at full speed the propeller blasts a
75-mile-an-hour wind over the cockpit
which gives the pilot the actual feel of fly-
ing. The slipstream on control surfaces
gives the trainer an immediate response
whenever the controls are changed. On an
electrically controlled Flight-o-graph, in-
structions are flashed to the pilot to bank,
turn, level-off, climb and descend. Aero-
batics, such as loops, Immelmanns, snap
rolls, spins and chandelles are possible.

An example of the unexpected use of a
music interest test recently turned up at
the Human Engineering Laboratories in
the form of a young man who had been
taking mechanical engineering and had
reached an advanced stage in his edueca-
tion, only to find that he was engaged in
something he disliked. His test showed
that he had mechanical ability, but was
strongly inclined toward musie.

He's happy now, designing and making
saxophones and clarinets which he can toot
to his heart's content when he gets bored
with his mechanical tasks.

@[ Despite the tremendous increase in vol-
ume and speed of motor travel, the average
American motorist this year will buy about
1.26 replacement tires, conirasting with
2.27 tires per car bought in 1928,

POPULAR MECHANICS



hut here is one worry you can avoid

A fellow has to take life’s worries as they
come. That's why Peace of Mind is such a
wonderful thing—the consolation you en-
joy, for example, when you think of your
insurance protection.

Or,as another example, when you let your
Texaco Dealer Marfak your car, your mind’s
at peace about chassis lubrication. You know
he has checked it from bumper to bumper.

You know it's really protected. For Marfak
is Texaco's 40-Point Chassis Lubrication
Service; and it's ap% lied by a specially trained
expert who works by chart—never by chance.

And at every vital friction point he uses

Marfak Lubricant—Texaco's famous super-
tough lubricant that is both cohesive and
adhesive, Heat, bumps or water won't melt,
squeeze or wash it out. Marfak really sticks
to its job.

Next time your car needs chassis lubrica-
tion get the full protection of a Marfak job.
At Texaco and other good dealers every-
where.

TUNE IN: “MILLIONS FOR DEFENSE” =— All star
radio program every Wednesday night, C. B. 5.,
o:00 E. D. T, 8B:00 E. 5. T, 8:00 C. D. T,
7:00 C. 5. T, 6:00 M, 5. T, 5:00 P. 5. T,

TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACD AND OTHER GOOD DEALERS
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ONE STEP
and you're in HOTEL CLEVELAND

It's ms emsy as that to be in Cleveland's most
eonvenient, most friendly hotel. Hotel Cleveland
is direetly eonnested with the Union Passenger
‘I'erminn! mnd a modern garage. Loeated on
Public Square Park, at the heart of the city, all
through motor routes come right to our door.
Convenient, too, for theatres, stores, boat doeks,
Stadium, Auditorium, and every part of the eity.
May we weleome you to Clevelsnd on your next
trip here?

IN THE RIGHT DIRECTION

Rooms from %3

HOTEL CLEVELAND

’Aurounnc HoT WATER

From WASTE Chimney Heaot

i

Spocial OHer to Agents

'H’r!l'l*.' toslay=—te fArst 1o

rme Cayr Sy PLENTY of WOT lWalen

All this Hot Water from the WASTE
STOVE PIPE HEAT—This amazing in-
vention takes full advantage of the

lenrn howe 1o make |I|f' o L) T 3
400° to A00* WASTED HEAT that
¥-ROW — full
..”,.'::..":“;:_ur,,” Franid ﬁnm up the chimney—Makes HOT

ATER quick, while COOEING or BAK-
INGe—munkes WASH DAYS and BATH
DAYS & real plensure, Eliminntes the
problem of HOT WATER in any homa.
BNao other maeth of heating gives such

mimute, RUSH your name
and wiAress o [ T=ISE
enrl far FREE INFOR-
MATION and FFEH.

& volume of HOT WATET ot such a LOW COST. A few shovels of coal, s

wennd, or el in the smallest type of stove will

sugply a1 the heat necded o produce all the

HDT 'ﬁn\TLH reauired. Owmers are high Lo FITS EOAL,

r prafse and frankly staie that IT SHOULD WO ,,,,- II'.. BRawes
!Ili' !\ EVERY HOME or pluce wikers HOT WA- heater. or
TEM i& neevled]. A &ime (o AL rvery Slove pipe T I]I.tllh. and

or smake stack, WHRITE TODAY!
HEAT RECLAIMING DEYICES,
2807 Shetfield Ave. Chicago |

KEEP YOUR DOGS FREE FROM WORMS

NEMA c.*5u!

APSI.ILES

Use Nema Capsules to remove large
roundworms and hookworms.

EFFECTIVE — DEPEMDABRLE

Drug Storos Sall
PARKE-DAWVIS Praducis

viay 1o bastall=3a
Bpecind tools neces-
L Lr

IHNC.

HEM#

"“ garill
MAIL COUFON TODAY

write to Amimal 1sgdusiry Deat, Deak N-B0-H

PARKE, DAYIS & CO., DETRONT, MICH
Senid FREE Boakley Ne, §57

MAME —
ADDRESS.
ciTy
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King Cotton Comes Back

(Continued from page 75)

The hulls may be processed further to
vield hull fiber and bran. Clean hull bran
contains a greater concentration of fur-
fural-yielding compounds than any other
commercially important source material
which is as readily supplied in concentrat-
ed quantity and as economically available.

Furfural is used as selective solvent for
refining petroleum and has prospective
important applications in the making of
dyes, fungicides, tanning agents, preserva-
tives and antioxidants, but its potentially
greatest value lies in the fact that furfural
and phenol form a resin which mixed with
a suitable filler yields a molding composi-
tion of superior plasticity. Potential pro-
duction of furfural from cottonseed hulls
now available would be about 132,000 tons.
It sells for about nine cents per pound.

Proteins from cottonseed may be used
extensively in the future in adhesives,
plastics and in the manufacture of spinna-
ble synthetic fibers possessing properties
closely akin to wool. Lignin, obtained from
hull bran, is employed in certain plastics.

Importance of cottonseed is revealed in
the fact that America's annual cottonseed
. oil production, about 1,325,000,000 pounds,

“+ is equal to the fat that could be recovered

1 from 50,000,000 hogs. The value of cotton-
+ seed products exceeds $150,000,000 per
i, Year, with 350,000,000 bushels of seed being
t, crushed in 450 oil-extracting plants.

= A cottonseed processing method eight

. times as efficient as any previously used
““has been developed at the University of
Tennessee. It reduces seed cooking time
from 120 to 15 minutes, increases the oil
vield and improves the quality of the oil
and the residue cake. The flaked seed ker-
nels must be conditioned by cooking before
the oil can be extracted efficiently. The
university also has produced a cottonseed
conditioner or humidifier which operates
to introduce moisture into abnormally dry
cottonseed. Excessive milling losses are
sustained when the cotton seed has a mois-
ture content below 10 percent. Another
development is a plastic molding composi-
tion prepared from cottonszeed hulls, Other
studies have resulted in a wall board ma-

Experiments with hulls as a filler for
furfural and phenol resin molding com-

’ terial involving use of hulls.

POPULAR MECHANICS
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pounds in the place of the usual wood flour
are under way at the university. Results
indicate that the hulls lend excellent
strength, that they make unnecessary the
addition of lubricants in the form of oil and
waxes and that they add a degree of elas-
ticity to the molded plasties which makes
them superior to more brittle plastics for
many uses.

At the Mellon Institute it has been found
that a highly absorbent activated carbon
particularly suited to water purification
and medicinal uses can be produced prac-
ticably from hulls.

Last year the cotton council announced
the development of the superior cord for
auto tires. Individual cotton fibers are
processed to yield a cord with a 35 percent
greater breaking strength and nearly 300
percent longer flexing life than the best
conventional eotton cords of the same size.

Federal agencies are working on the de-
velopment of cotton hose having the de-
sirable qualities of sillk. The difficulty in
producing such hose has been that the av-
erage cotton fiber is short, about one inch,
whereas a silk filament is extremely long,
more than 300 vards when the cocoon is
unwrapped. Thus the long-fiber silk hose
molds itself to the wearer's leg and does
not have the streaky effect, resulting from
the use of short fibers, that the cotton hose
has. The longer the cotton fiber the less
obvious is this streaky effect. Fuzziness
long common to the cotton hose may he
eliminated by singeing.

Government agencies are also seeking to
increase the use of cotton fiber by recom-
mending open-mesh bags for the packag-
ing of fruits and vegetables, cotton fabric
for reinforcing bituminous-surfaced roads,
cotton bags for raw sugar, cotton bagging
to cover bales of cotton, and either fab-
rics or bags for numerous other purposes,
Manufacturers are being encouraged to
produce cotton insulation made from cot-
ton, linters and spinnable waste. A total of
6,700,000 pounds of insulating material is
called for in the federal aid program.

Of particular interest to the cotton grow-
er is a new process that may revolutionize
the planting and growing of cotton. Cotton
seed normally is coated with a tightly
clinging lint which makes mechanical

(Continued to page 168)
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"YANKEE"
RATCHET

SCREW DRIVER

You'll find many uses
around home, shop and
car for this newest
“Yankee” Tool. Drives
or draws hard-to-reach
screws by just moving han-
dle back and forth. Small,
compact! No thicker than
your finger. Yet has power
of 8" vertical screw driver.
No. 3400.—1/" and 34" blades for
slotted screws. Famous “Yankee"
Ratchet gives ease, power, speed in
close quarters. Price, 50c¢.

"YANKEE" TOOLS make better mechandcs

We. 3423 is equipped with
MNao. 2 and No. 3 Phillips
bits. Phillips Recessed
Head Screws fasten inte-
rior trim of many new
cars. With “Yankee™
No. 3423, it's easy 1o
keep them right. &65¢
at your hardware [
dealer’s. ! Q
)

oy
INTRODUCTORY COUPON

HORTH BROS. MFG. CO., Philadelphia, U.5.A.
1f dealer cannot supply you, enclose e or
for delivery pusrpucrof,‘“‘flﬂﬂ“ Offser her
Serew Drivers as checked:

“Yankee" No, 3400 for Slotted Screws . @ .30

“Yankee" No. 3423 for Phillips Screws. . @ .65
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UNRAVEL VACATION TRAVEL

WITH THE HULL STREAMLINE AUTO COMPASS

Enjoy yourself all the time . . . all ithe way .
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of Insect
TOP#~ATCH .2
Neat Rash

For quick relief from itching of insect bites, heat rash, athlete’s
foot, hives, eczema and other externally caused skin troubles,
use world-famous, eooling, antiseptic, liguid D.Dv. D. Prescrip-
tion. Greaseless, stainless. Soothes irritation and quickly stops
the most intense itching, 35¢ trial bottle proves it, or money
back. Ask your ist today for D. D. D. PRESCRIPTION.
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planting difficult and which carries many
of the plant diseases which destroy about
25 percent of the crop each year. The new
process removes the lint and treats the
seed with a compound to protect it against
gsoil-borne diseases. The treated seeds are
simooth and ean be hill-dropped like corn
instead of being planted in a row.

‘With science on the job, King Cotton is
staging a comeback of national importance.
The highest domestic consumption of cot-
ton on record was achieved last vear, most
of which went into normal peace-time uses.

g A
Léarn.iﬁgl to Ride the Iron Cavalry

{Continved from page 8%}

derived from the initial letters for rolling,
yawing, pitching, and action. In the Rypas,
of which there are three types, the recruit
learns to make and alter his range quickly
with each movement of the tank.

The Rypa to which the gunner is first
introduced is comparatively harmless. It
goes through its gyrations slowly, and
slowly the recruit learns to use his gun.
During practice, this gun is an air gun
which fires pellets at a rotating target.
Only after the reeruit has reached a satis-
factory degree of marksmanship is he
passed on to the next Rypa-machine which
subjects him to more violent shaking,

After some weeks of training, when the
potential gunner is good at sharpshooting
even from a Rypa Model 2, he enters a
Rypa which behaves like a real tank at a
cruising speed of between forty and fAfty
miles per hour.

Rypa practice comprises less than half
of the reeruit's training. In a building
which looks like a film studio, a wide-
spread panorama of rolling countryside is
painted on tall canvas screens—including
hills, swamps, plains, and suburban streets.
In the center of the building stands a large
cruising tank, with a pupil at its gun. The
pupil is expected to identify the targets
and then fire quickly. First he finds the
range upon the target selected by his in-
structor. Then in actual firing, he presses
the switch of an electric torch mounted on
the pun so that the beam of light reveals
the guality of his marksmanship. He usu-

{Continued to page 170)
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3 The Whole Out-of-Doors is

| on a HARLEY-DAVIDSON % ="

; It's a grand and glorious feeling to be able to go where and when
* your love of adventure leads you, Your dependable, brilliant-perform-
ing Harley-Davidson fills every spare hour with fun and thrills. Good
times come lhick and fast as you chum with other riders at club rallies.
races, hillclimbs and other action-packed motercycling events.

See your Harley-Davidson dealer — and send coupon NOW!

HARLEY-DAVIDSON MOTOR CO.. Dept. P, Milwawkes, Wis
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Champion Slpark Plugs enable the car owner to
get plus performance and dependability because
of many patented and exclusive features. Out-
standing among them is the sensational new
patented *Sillment seal which gives the car owner
positive assurance of spark plugs free from
troublesome leakage, so vital to peak performance
and economy in today's engines.

Profit by the experience of motorists everywhere
who have found that Champions correct poor en-
gine performance due to spark

plugs. Remember, too, it qn}*s to

LIEL change all spark plugs, including
Champions, every 10,000 miles.

i I The Sillment seal outsianding among
Champion's patented features, eliminates
iroublesome leakage common fo ordinary
spark plugs, Leaky spark plugs overheat,
causing pre-ignition and rough, unrespon-
sive engine operaton. Insist on Cham-
pions—the spark plugs champions use.
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(Confinued from page 168)
ally operates his gun while blindfolded, be-
cause he often will be unable to see the
mechanism in the darkness of a tank in
action. After a short time, he learns to do
everything by touch.

The steering of the tank, too, has to be
done in almost complete darkness. Steer-
ing a tank is different from steering an au-
tomobile. In a tank, there is no steering
wheel, only left and right-hand levers and
a four-speed gear box with reverse. It re-
quires about six weeks' hard training to
pass the test as a perfect tank driver. The
tank driver has, instead of a windshield, a
small hole about six inches long and two
inches deep, either covered with bullet-
proof glass or obscured by rotating shut-
ters. But the man at the levers is not whol-
ly dependent on the peephole. Generally
his course is determined by what the other
members of the crew tell him.

The instruetion is by no means complete
after the courses in gunning and driving
have been finished. In a tank every man's
life depends on the collaboration of every
other man. Usually there are four men to
a tank crew, and every one of them is
trained to take over any other man’s job
in an emergency. Only after a thorough
training of all its members is the tank crew
ready for action. Then they leave their
Rypas and squeeze themselves through the
narrow opening of a real tank which will
fire at a target that is not a lighted spot on
a painted canvas. In action there is even
less of a tank to be seen than during prac-
tice. The tank is there all right, but eruis-
ing at a speed of fifty miles per hour, it
hides behind a sereen of smoke from chem-
ical containers thrown from a small, dou-
ble-barreled mortar,
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CHAMPION

SPARK PLUG CO.
900 Upton Ave.
Toledo .

Actual Size V-Pleg
Champion has designed 3
spark plugs for model gas
engines which give the same
dependable performance as
regular Champions, Sill-
ment sealed. Sillimanite in-

sulator. Alloy needlepoint Ohio
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Latest Weapons for Defense
(Continued fram page 4)
suggestions relating to national defense,
has nothing to do with patenting inven-
tions, and does not finance experimental
work, Whether or not your idea is accept-
ed you are apt to receive little more than
a brief acknowledgment that your letter
has been received, If a suggestion is turned
down, the council won't tell why, as that
might furnish a clue to the actual prepa-

rations going on behind the scenes.

The council is receiving hundreds of sug-
gestions a day and although not more than
one in a hundred may be worthwhile, that
one idea may be worth waiting for. If you
earnestly want to contribute to defense,
here’s a tip: don’t just dash off a letter, as
one contributor did, suggesting that a
death ray with a 100-mile range would be
a good thing, Maybe it would. So might
artificial clouds that would explode on
contact with a bomber, or some sort of
“negative” magnetism that would repel
torpedoes. Brainstorms such as those are
a dime a gross. What the council is waiting
for is ideas on how to make such dreams
come true. If you can work out the main
details of a practical idea, trained men will
try to make it useful. Paravanes used to
ward off mines are the outcome of one idea
submitted during the last war.

Aside from the research that the univer-
sities are doing, 132 of them have added
special engineering classes in which some
70,000 men are being trained to fit the spe-
cial needs of aireraft factories and other
manufacturers of armament. The courses
are designed to fill the needs of local fac-
tories and are based on the fact that with
the present rapid expansion of production,
large numbers of trained men are needed
to fill key jobs and supervisory posts. In
most cases the students are employed and
are attending classes after working hours.

What will be the outcome of the present
research program? It will make America
stronger and contribute to the benefits of
civilization after the war is over. Nearly
all military devices have some peacetime
uses. Radio and aviation were new when
the last war began and much of their use-
fulness is due to the rapid strides made
under the impetus of that national emer-
gency. Every branch of science will bene-
fit from work that is going on today.
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At last A MODERN
HAMMERLESS SINGLE

at a real low price!

e

Into model 220, Savagehasbuilt
fast-handling characteristics

e M
[

never before available in a gun %
of this type. Tts well-propor- ".!J
tioned walnut stock has eom- ,?]
fortable grip for natural, easy
holding qualities. Its broad, {‘_I
well-rounded fore-end positive- 7
ly will not shoot loose. Its '/
modern coil-spring, sear, and ';;_;3
hammer action is lightning fast. e
The trigger pull is short, elean, -:é'I
crisp. The tapered locking block .y
automatically takes up wear [
and will ahways maintain a tight 3
lockap. 7
It has an easy-working opening -j‘}
lever and automatic top tang '
safety, well forward on grip. 1/

It has a wide, automa tic ejector,
and a trim, precision-bored
barrel of forged steel,

MODEL 220 *Ilgo
Single Barrel
12, 16, 20 Gauge and .410 Bore

MODEL 220-P

uper Foiy Ghore), 167

12, 16, 20 Gaoge and 410 Bore

o B B O O T

MODEL 221 Utility Gun

e stock and frome with ||:|I:-r-rr|'|:||LF|-|l|r 307530 rifla
Niwrrel mocd 12 ga, sl |||n|n harrel. ihther madels
with rifle bareel eal, 2520 or 32020, or 22 Hor- 520“
nel, @ shaotgun bareels 12, Lior 20 EaugD.

Savage Armas Coscpecation, []: [l 2801, Viicn. H.'l"_.-/

SAVAGE

SPORTING ARMS

17



ATLAL PRI ED

60 POWER TELESCOPE ... §

VARIABLE EYEPIECE 20X —40X—E0X 2

N E w [TI r|'."|. ll\.lri"bpl"n i ane. 3 dilMerent magnifications. 20
=ly url h -CIII mnd 80 :llnh'l.r for
eXLFE. long ) | r (1] ,n-.-. 1 i e

'l Lo
people. SpOFts events, IJ'|I||I [
ate., B tmea an
eloke.

Miost powerlul madas for
-nlwl-ﬂ'u msar fha monay. Closss G Less thin &
oot in lests lany wrabes. A inim. obhjective lens, & metions,  [Rinectnne
Bactipded 1'" “ll-"i RE & £0HIH P ted 4 .Illi Ll el Ilbu Asneresn pinile  'romps shig-
msbi Eisratlegl ‘e puy the portage,  Dyly 32

ﬂﬂﬂ“ﬂh‘-ﬂi’f T, Dest. k. !W ll'lh Si. Mew Vork. N. ¥.

£ L1E
1 A “J.:f'l. l'm- l Ve r_'|
MNeml, Wi r.. | ek |.|:
finapnce  pla literaturs
WITTE ENGINE WORKS, 174-C Ouakland Ave., Kanzas City, Mo
WANT a new business
profession of wour own,
attend to? Then become
a foot correctionist. and
in n fow weels earn big :nuame- in serviee fees,—mnot medieal
needed, no goods to buy, no agency. Establiahed 1804, Address
Stephenson Laboratory, 1 Back Bay, Boston, Mass,
HIAWN | 7 =4
A WHOLE TOOL SHOP
IN YOUR HAND
Does  just about evervthing on
bone, glass, ete. Uses 300 acces-
sorles to grind, drill, polish, rout, i
cut, carve, sand, saw, sharpen,
FREE 6-page CATALOG | OFDER ON 10-DAYS
Dosrrias ot fardee | MONEY-EACK TRIAL
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with all the trade vou can
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Tool of 100/ Uses
metal, wood, alloys, plastics, horn,
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wide applieation  in T:-:.mn—m. or a8 a gifi,—Deluze Model
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The Age of Packaged Power

(Continued frem page 43)

that the great Genghis Khan used gunpow-
der in Asiatic cannon as early as 1234. But
it was a Dutch engineer, Christian Huy-
gens, who in 1680 first proposed harnessing
gunpowder in a cylinder to produce eon-
tinuous motive power. Thus in its simplest
terms an internal-combustion engine con-
sisis of a cylinder in which the heat of an
explosion causes gases to thrust against a
piston which, by a connecting rod, drives
a shaft; heat is converted into work.

For want of fuels, ignition and metals
the engine evolved slowly. Robert Street
of England patented a turpentine-burner
in 1794; its explosion was set off by flame
introduced through a port. Hydrogen-gas
engines arrived in 1820. Most engines of
the last century burned illuminating gas,
and the charceoal-burning trucks of war-
time Italy and the gas-burning lorries of
London are throwbacks to that generation.
An American, Drake, introduced inean-
descent metal as a means of ignition in
1855. Lenoir of Paris produced a battery-
fired spark-ignition engine in 1860. Two
vears later he drove a carriage three miles
with one of these engines,

Two Germans, Otto and Langen, in 1866
developed the four-cycle system (charg-
ing, compression, explosion, expulsion)
still in use. Meanwhile the first oil well
was driven at Titusville, Pa., in 1859; in
1885 Daimler carried the Otto engine fur-
ther from gas to oil, and a new era arrived,

From here on progress was swift. The
French led in the first years of the auto-
mobile. Then in the nineties Duryea, Olds,
Haynes and Ford got under way. Canfield
of Michigan patented the chambered spark
plug. Haynes introduced aluminum alloy.
Henry Ford picked up a valve stem from a
wrecked French racing car, and, astonished
at its lightness, learned it contained vana-
dium—the hardest metal. These were the
beginnings of automotive metallurgy. In
1911 General Motors opened the first met-
allurgical laboratory. Today's cars and
trucks stand battering over 100,000 miles
because of what science—now armed with
the X-ray and spectrograph and strobo-
scope—has learned about metals. Valves
made of silicon-chromium steels funetion
red hot for miles without failing. Nickel,
chromium, tungsten, vanadium, molybde-

POPULAR MECHANICS
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num, manganese, all these hard metals en-
dgw your car with toughness and longevity.
The Diesel engine, ton, owes a debt to
the metallurgist. Dr. Rudolph Diesel pat-
ented his compression-ignition engine in
1892. It blew up, proving he was right, and
in 1897 he produced his first successful en-
gine, a one-cylinder, 25-horsepower unit
that weighed 400 pounds per horsepower.
In the gasoline engine, fuel and air are
mixed in the carburetor, shot into the eyl-
inder and exploded by electric spark. In
the Diesel, air is fed into the eylinder, com-
pressed to about one-sixteenth normal
volume, then fuel (usually, but not neces-
sarily oil) is injected and exploded by the
1,000-degree heat of compression. A gen-
eration of engineers developed precision
instruments to meter and inject the fuel
through almost microscopic spray nozzles.
Light, strong alloys made possible today’s
mobile Diesel which weighs 1001 12 pounds
per horsepower. The two-cycle system
also improved its welght-horsepower ra-
tio; every down stroke is a power stroke.

Milestones passed rapidly. Magneto ig-
nition came in 1905, Charles F'. Kettering's
battery ignition went into the 1910 Cadil-
lac. Kettering's self-starter in 1311 made it
possible for women to drive. The super-
charger opened the way for the Stratoliner.
Chrysler in 1934 began developing “Super-
finish,” the microscopically smooth surfac-
ing of load-bearing parts with tolerances
of ten-thousandths of an inch.

Your automobile owes as much to the
fuel chemist as to the engine designer.
Kerosene was the oil man's best seller in
1899 and gasoline was a drug on the mar-
ket. Ten wyears later automotive gasoline
demand was overtaking supply, and to in-
crease the yield from crude oil some re-
fineries carried over in the distillation more
of the heavy ends, or kerosene; unfortu-
nately this “motor spirit” fuel separated in
the storage tanks into straight-run gasoline
which floated on the heavier kerosene.

Then in 1916 Dr, William M. Burton of
Standard Oil distilled gasoline under pres-
sure—the first “cracked” gasoline. “Crack-
ing,” however, was reversible; under com-
pression and heat in the eylinder the
cracked gasoline broke down into light
and heavy ends. Dr. Burton told the en-
gine builders bluntly they must design an

(Continued to page 174)
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CAR 23! GO TO A GROCERY
STORE AND GET SANI-FLUSH TO

CLEAN OUT THAT RADIATOR!
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Quéck Font CLomfart

Tor quick rellef from foot 2oreness dua
to fatigue apply O L-0-80L (formerly
Oil-of-3alt). 1t soothes, cools and eom-
forts, Used by thousands, Thiseffective
inhibitory antisepticisalso valuablein
treating non-venomous insect bitos
and minor injuries—burns, sealds, cuts,
socratches, bruises, Stimu-
lates healing—combats in-
[ection, Only H0c at your
druggist's. Must satisfy you
or money back, Act now, get
Mosso’'s OIL-D-SOL today,
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LIGHT POWER TOOLS

Save Time, Money, Labor

n  Deltatools are portable, rogged,
| efficient—yet astonishingly low
| priced. Ideal for small shops,
« home ghopa, and factorics.
| Many new features and im-
" provemenis. Camplete DELTA
|| line inclodes: Circular Saws,
Scroll Saws, Lathes Jointers,
Shapers. Bane Savs, Grinders
Drill Presses—and full line
. of accessories Send todayfor
B big 48 page FREE Catalog.
DELTA MFQ. CO. (Dept. ARA1)
&00 E. Vienna Ave., Milwaukes, Wis.
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(Continued from page 173)

engine good enough for the fuel. Harry L.
Horning, head of the Waukesha Motor
company, took the hint and began rede-
signing the ecombustion chamber. Early
experiments had shown turbulence was
essential to perfect combustion, so he tried
a fan inside the chamber. The resulting
explosion blew the engine head through
the roof, but it proved the point. Next
Horning and Ricardo of England shaped
the combustion chamber =o that fuel and
air whirled naturally and mixed perfectly,
developing more power, less “ping.”

The fuel men were busy, too. Kettering,
working to exonerate his ignition system
of blame for the knock, developed “knock-
less” Ethyl gasoline. Why it works is still
not precisely known; probably its lead
content slows the pressure rise of combus-
tion so that volatile and heavy ends of the
gasoline burn in a progressive explosion.
It is high pressure suddenly developed that
causes the “ping.” Now the way was open
for the seven-to-one compression of mod-
ern cars, with greater speed, climbing abil-
ity and miles per gallon,

Filling-station gasolines had so wide a
range of knock qualities that in 1928 engine
makers and oil men had to get together on
some standard for rating fuel. They adopt-
ed a standard test engine built for them
at the Waukesha Motor plant, agreed on
uniform procedure for grading the anti-
knock or octane rating of any gasoline by
comparison in the test engine with a stand-
ard fuel. Pure isp-octane was called 100
octane. Pure heptane was called zero
octane. A gasoline that matches in knock
quality a mixture of 70 parts of iso-octane
with 30 parts of heptane is rated 70 octane.

Ameriea alone knows the secret of mak-
ing 100-octane aviation gasoline. Tomor-
row it may be your automohile fuel, bring-
ing many more miles per gallon. Already
115-octane airplane fuel is available. To
the interceptor plane and bomber it means
higher speed, greater load-carrying ability.
Without aviation gasoline the 84-ton flying
boat being built for the Navy might never
lift off the sea.

From this glance at the beginnings of the
internal-combustion age we turn next
month to see what it has done and has yet
to do for the farmer and sailor, war-maker
and builder—and yourself.

{Concluded next menth)

POPULAR MECHANICS



AMA-=-
ZING

EHEAF OIL BLURN EH

CDDI{ and HEAT Without Cnal
In Your Presesl Slove o Furnace— i

o e SMALL COET A
::-:;jm esrmiortable Hitch=

OVER illl,l‘.l‘l'.llﬂ SOLD

Ranta any chanp huorner sver Eﬂktp ot for
low oo, efficient pefformance. Butse ardinary

1 iced. [ ] h

poel g L Fibg gl Pl e Ty ST g L L AGENTS
30 DAYS' TRIAL

Prave Ha. sMidsnsy, mpeores sl I operaik BlG Itl)HE'I_‘.

without risk. A I:-h- ntsa wrih {Mh F. Efiver maya; .

Wirits [mmsdlately for SPECIAL OFFER TO AGENTS ean dispnen ol uiy

wiea will rllrnnnltrlh and tskm re.  Write gulek. ke Erat il:"::'“ ”:rl;:dlr-

?faf'h‘;.“.i%'i..ﬂr”;n’ib.fts :'r\l.rl.-.!’:'rl.l:mE"l Pkt now, apars of | g now loe

Unkted Fectories, H-T51 Factory Bidy,., Hanwss Chy, Mo agants’

«+» Lists Thousands of
HEW and USED STILL
CAMERAS and AC.

& a Still Bargaingram [LEEleh LRI
Ny
8 _/225.S CAMERA CO.

179 W.MADISON ST..CHICAGO.ILL.
WE MEND MEN BEY AUTO-MATIC

JBREETE ARMS & LEGS

FREE FIBRE SAMPLE
With Soft  Adjustable COMFORT BDCEETS.
TRLH"lE‘I RRA I"SHSEK ELASTIC BUFPORTH, Agants Wanted

WORMAN CO., J16-P, THIRD AV. 0. MINNEAPOLIS, MINN. .58

RE-STRING RACKETS
AT HOME—EARN MONEY
EASY—PLEASANT—PROFITABLE

FHEE umr}‘ FOR 1941 l"l.'l AL ANTE
TION SHEE] '|
W, A. Blckel & €0, lﬁ!ﬂ M.l.rmu Bept. A- Bx Qak Park, 11

o CATCH FISH!
At D“
1\#’ wlh dm._j-d.rm pecd

Aulo-
Ir-l?ths H Frun r-.-lmrll- ted that whin a fish gives the oligbinst
flll om ihs halt the upper hosk resches down wnd pess o hodd that

i him. 3 for S0e, Write fsr deseriptive catalog of Traps, H-mh\.

Lowres, nid obles apoehlticn. Walton Supply Ca., 1507 ;u-n ks Aww., St Loy,

BRUSH PLATING OUTFITS

® for autoparts, reflectors, faucets, bicycles. P
Ma tanks necessary. Fres par‘hcu!au,

GUNMETAL CO., AVE. M, DECATUR, ILLINOIS

TDH“ED BUILDERS - BUYERS - OHHEHE
Send 25¢c for this Big Book Today o

Chrer B0 ! Hnlﬂl'ull'r Irinted. wnd |II|uIr\.br] Trailar Hug-
r- [ ! Catalog shaws Ame-lon's grestesi Imr af
‘maller Purla and wkpm -zL n lnwest prives,  Evervthog from

1-|-|I.l Aa 1-,.2 Ru~h -E-f fin 5§ Lgﬂ‘_r "..Il'inrrmn u.r‘ nrg.

LA N s FOR NIHE NEW JIM DANDY

TRAILERS Ready

uf own Lrailer! qn.d e lae Jitn Dasdy's interesting new TRA
FI.A'I I:A *HLDE -k lissdrnEos n nlli dprribas E now modala Inil.ld:ll L]

:.‘--. ” J"“ Ruﬁ'_r-:ullh and ||t| |lhti'h|};r‘l““uh{m i Ua))

”RHUFHI:TI.IRII'IE .
Zsh OPPORTUNITIES

IH BUILDING INDUSTRY — with machine and
procesd prouclng permandent constraction with
savings of §/% labor, 1/2 morior, and 13 ma-
erinl  eosis—ashlse, hallow, venece or solid
walla—olain or 40 rolars,

WE EQUIF YOU with Auwtomatic Machinesy —
large productlon only one or bwo men. Eguip-
ment costs bt fesction of other processes with

erjiand ramr'ﬁ

TV l'l-‘rr ATE—lot i show - Fon why Eukiding
todny  offers you the grestest opportunily fac
Erowth, CxpRAAken And BReft |1|. a hisalnosa of
¥our own, using Taw materials avaklable o your
territory. Wriie foday,

W. E. DUNN MFG. CO.

GO0 Weal J4th SE. Haolland, Michigan

AUGUST, 1941

SuperX.22's Crumple ‘em
At Extra Long Ranges

THE tréemendous power of Western SUPER-X
Long Rifle .22's, especially SUPER-X with
hollow point bullets, knocks destructive peses
“for a loop,” at surprisingly long ranges! Try
these high speed, flat-trajectory cartridges.
There's an extra thrill in every shot. Mail the
coupon for descriptive free

leafler and the Western

Ammunition Handbook. AMMUNITION

P
WESTERN CARTRIDGE CO..
D :pk. H- 1] Base Alton, 1N
Please mail kaflet giving full particulars of SUPER-X
| G it e s v
. Bot !
1 Mame.

Iﬁdd'f-t

LN LS |

Snate

| Pose Office

Grimy Hands

eleaned gulekly with
SHAT, original and hest
Paste Soap. Keeps hands
smooth. Cleans almost
everything.

SHAT CO., Hartford, Conn.

~HAND sOAP

REAL ENGINE YVALUE

The G. H. . is & miniature gasoline engine
that rﬂlll.v operutes. Chver 15000 pold in
the last year, Now i your chopee to buy
the New Foiprosed 1941 model kit for $4.05,
Absolutely complefe with ecoil, condenser,
phag, Instruetions, cte. Only o screwdriver

nesded, For boats planes, mildeet card, ete,
All parts gunrantee, Send nnlé;r [ 4 J—
Colleed O €, L), -!ll.'llﬂ IEII'H.I end for FREE

Hfermiure or fic for Jumba catafop and chodee af
Jreg wlags o asaiion s

GHQ MOTORS, Dupt. B, 40 Esnt 21 St, New York, N. ¥,
OODWORKERS

1941 MASTER MAHUM. 10

1:"!' llsﬂlllluﬁl.'l. nl-l Haﬂ.nr :;llanllu
ain Book, listing
g wocd in. 980
FES,
aml illuatrated articles on 1o Make Inknid l'lﬂ.u-lh Iln‘-'
Venesred Panels; How to Pinluh DiTerent Kinigs vl’ A
source of sapply l‘n ryou in emall sized ﬂl.ll:llll.ll::!-l—-“"! 1

el L Brand 1y
Woodworkers and B

deseribing over 1
W l in weneers, lumber, paneis, I'nlnr vmrh
and  helpful  woodworkine ajds.

diffarant nds af
af -au.d
you are lonking for, Hend 10 uoday (0 Stomps or coln
AL'I!T GDNETAH'I'IN‘I & SOM, INC., T91-3 Eask 135th St M. Y. .
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4 TELESCOPES
IN ONE

WOLLENSAK

5 x 20 VARI-POWER

Here’s FUN for YOU!

Climb aboard a racing sailboat as
she heels to the wind, scale high
mnunum peaks, steal up close to
birds and animals, bring distant |
dp[e to your sld&-nll by merely |
sli the eyepiece of your Vari-
power. There's fun in seeing far-
away n:-bmts sharply, clearly, This
optically accurate Vari-power gives
four different magnifications—5, 10,
15 and 20 power. Fits easily into your pocker.
Rustproof chrome plating, Handsome leather
case and moroceo grain body tube, At dealers or

direct ; postpaid or C. 0. D, Other Vari-power
models $13.50—822.50. Money-back Enarantec,
Telescope Clamp—Holds instrument rigid for
more accurate observation. With leather case,
§7.50,

Su VIEW

20x VIEW

WRITE FOR FREE CATALDG!

Wollensak Opiical 'CI.'.L.. -HID Hudsun Ave., Rochester, N. Y,
FE RO T R i R
BA - T ;

WITH THE

anGRAF

PROTECT "H}I.IHTC!OLS FROM 'IHEFT
Wika with o) ||-._.-u:.-ur
hardast sl r.
mainl, |:- wT
‘:nnmlqin- ﬂul.ﬁl 3. !.D—Eltp.l |1 l.rl“hma
I'-'lll;l I| wbedl cliculer lree. Writa todsy.

I{IDEHJF PEI cl].. YEITRE Slak 8., Peeitand, Bin.

BURN YOUR MAME ON "I'ﬂﬂl-ﬁ

- DTTJ&
MR TRACTOR

' Falls Troe—Cuts Log

- F:taa rear power take-off shaft. SAW
FREE Circular
and Price List

Dirive thru gear reduction, 18-in. atroke,
1i-gra. blade. Economical, saws L&pmﬂL

OTTAWA MFG. CO., 227 Forest Avenue, OTTAWA, KANSAS

M AKE BIG MONEY =z HOME /

NEW INVENTIOMN

5&6&:@&&4 by Bnush

y"#| Mew, patented invention makes possible
big earnings AT JHH-'IL— HH"LEI‘ auto-

=, I ul:.- for nae r.\u

gt B2 to B3 an Ilu i il
ail investment atarts youin 'lu.-u

v repeat. Machine can pay for [beel

3 Send .:r:lu_".', for FREE SAMPI i.

and st rated BOMOKLET Bow Yo can have

o liie Income from a business of YOLIR OWN

built gppon aatisfied customers. Act ot onoel
WARNER ELECTRIC COMPANY

225 M. Wabash Ave., Chicagoe, Iil., Dept. 5-5

SAMPLE and
BOOKLET

EXEPLAINE 4LL

176

JQ.:'P% E:'

Bringing the World of Sound to
Deaf Ears

(Continued from page BS5)

With motion pictures, simple lessons may
be elaborated into scenes from evervday
life, filmed in banks, grocery stores, at
birthday parties, or in any situation in
which a deaf person might be called on to
take a part. The actors are usually persons
with normal hearing, but specially trained
to spealk with easily distinguishable lip
movements. Movies have aided greatly in
teaching the deaf to read every bodily mo-
tion or facial expression.

Classrooms for the deaf are equipped
with speech amplification apparatus. Each
chair has a headphone and a rheostat. The
instructor speaks into a microphone which
transmits through the head sets,

Classes for the hard of hearing touch not
only the cause and treatment for various
types of hearing defects, but also the psy-
chology of deafness, The human mind is
prone to take the easiest road. As a per-
son's hearing begins to fail, he is likely to
quit trying to hear. It is often necessary
for a trained psychologist to show a deaf
person that, although he thinks he is using
all his hearing capacity, his subconscious
mind is really tricking him into being
“hearing lazy.”

But science alone ean't win over silence
—all of us must help. How? By telling
those around you whose hearing is lost or
failing, to contact a reliable hearing clinic
and find what science can do for them. If
there is no clinic near wyou, write The
American Society for the Hard of Hearing,
Volta Bureau, Washington, D. C.

Bread Knife With Serrated Edge
Slices Crepe—Paper Rolls

Having occasion
to use many strips
of erepe paper,
one window trim-
mer found that he
could slice the
rolls guickly with
one of the modern
bread knives hav-
ing a serrated
edge. The knife
permitted a sawing action to be used, which
proved less tiresome than using scissors.

POPULAR MECHANICS
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Trailer-Blazing Through Africa

(Continued from page 71)

bound. Virgins wearing a belt of antelope
skin around their slim hips execute com-
plicated figures with precision, beat their
hands in unison with bells and tambours,
advance and retreat in waves of beauty
and grace.

We look up in astonishment as young
princes take ten or twelve steps, then leap
with ease over a seven-foot high jump with
almost a foot to spare. King Rudahigwa
brings us to stand under the hurdle. High
over us the princes sail, one after the other,
landing lightly, turning to flash a smile,
then joining their comrades in banter,

The scene fades out. You are alone,
standing on a swampy plain, desperately
calling a native boy who is rapidly disap-
pearing. Somewhere the poor devil, scared
out of his wits, has thrown away your rifle
in his flight,

You turn toward the thunder of hun-
dreds of hoofs. Behind is the river and
safety, for it is deep enough to stop the
buffaloes. But will you ever manage the
distanee? Never. Your left ankle is
sprained so badly wou cannot even put
down your foot. Maybe you are cursing
me for leaving you there alone, in my
place. But I wanted you to feel all T felt
when I was there, in that same valley of
the Ruzizi, exactly in your predicament.

While you were in ambush, hoping to
photograph a big herd of buffaloes, millions
of them—or at least two hundred—ap-
peared out of the reeds, galloping toward
the river. You heard a shot behind you.
Then you saw your boy running away with
your rifle. And the buffaloes swerving to
one side, in a thunderous cirele you knew
would scon bring them back to that same
place—for that’s the way of buffaloes.

And now you see the reed curtain vio-
lently part, letting out an avalance of
horned beasts. With a superhuman effort
vou hop on your right foot toward the riv-
er. But they are pounding straight for you.
You are finished. Images of the past flash
through your mind, while you hopelessly
hop, hop, hop.

Suddenly vou stop, turn and close your
eyes. Then you shout. You don't know
why, but you wave your helmet, as if to

(Continued to page 178)
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YOU CAN IAKE IT!

DUAL 8 MM

Now comes the CTnemaster—built by one of America's
outstanding precision manufacturers—to give yvou the
thrill of making professional movies—in color—at
prices to fit your pocket,

Engineercd into the (Ynemaster are the three most
needed essentiuls of successful color photography, a
dependable exposure meter, aceurale shutter apeeds,
and eorreel exposure over the entire picture area,

Compactly built and trimly shaped, the Cinemaster
E-8 handles with utmost ease, Smartly styled and
finished in antique bronze, it is & camera you'll be
proud to be seen with, Examine it today! Many
dealers offer extended payment terms—which makes
your Cinemaster even easier to own !

NO OTHER CAMERA af any price
offers oll thete features

Combined Exposure Meter and Opti-
cal Yiew Finder. .. Minimized Parals
lax . . . Three Speeds . o . Exposure
Caleulator . . . Continuons Honning

- Interchangenble 12,7, f 1.9 and
'I‘u:h-rhn{o Lensca o .. Quick, Fasy
| Londing...Footage Counter...Special

Take-Up Sprocket. .. Linproved Gov-
ernoc. .. New Powerful Spring Motor
.. - Foral Plane Shatter . .. Takea
All Makes of Colee or Dlack nnd
White Film, in-:-h:::“ng the “L‘cmulllf
UniveX Btraight B.

i

TUniversar Casiena Conmonarios, =

! Diept. E&-1, New York City. H

ONLY - Fu:r_ult-ll Llr-i i”lj‘-ll'::l_l:l."l'l folder ]r—l:irlu ile- E
‘_E.D i scribes Uie pnew Cincimasler Ll Smim.

$27 ! i

with Wollensak | Nawe i

13.5 lens; other 1 :

models £1595 | Jdddres i

and $19.35 i City ale !

1

P p———. |
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{Continved fram poge 177)

seare a horse. And a whole world of buf-
faloes engulfs vou,

You wave and shout, and your nose is
filled with an acrid odor, your face is splat-
tered with mud. You hear grunts and
snorts on every side. The avalanche breaks
in front, flowing past you, right and left.
You wonder why wou are still alive, and
yvou realize the miracle! Instinctively you
have done the only thing that eould make
a charging buffalo swerve. The whole herd
has passed by you.

a L
| P

You are safe—at least, until they return.
Your ankle is worse than before, but you
forget it. Somehow you are running to-
ward the river. You reach it, fall in, swim
a few strokes, touch ground again, erumple
down on the muddy shore, panting, ex-
hausted,

The brutes can come back, now. As for
you, you are through with exploring. For-
ever and ever. Or, anyway—until the next
time.

{The End)

Don’t Go “Kerplunk!”

(Continved from page 37)

arms together, Your back and legs should
remain rigid,

The jackknife is a basic dive that is re-
quired in all competitions. Simple as it is,
many people fail at it because they forget
one detail. At the top of the dive you are
supposed to bend down and touch wyour
shins with your hands, then allow your legs
and feet to go up. The common mistake is
to raise your trunk back up instead. That
drops you flat on the water, It's just as
easy to do the dive correctly. When you
remember to keep your head down and to
raise your legs up away from the jaclkknife
position vou will make a clean, deep dive.
Keep your eyes fixed on the water to help
time yoursell while vou are in the air.

As you gain confidence you can begin
trying forward and backward somersaults,
but here again you should practice on dry
land first. The secret of a successful som-
ersault is in the way you handle what is
called the tuck position. In the tuck wyou
draw yourself up into a ball, knees up near
your chest, hands clasped to your shins.

For a forward somersault you duck your
head forward as you reach for your shins,
at the same time jerking your heels back,
Hold on to your shins down by the ankles,
These movements will make you spin for-
ward in the air. Open up in time to hit the
water feet first, simply by letting go the
ankles and straightening out your legs.
The arms remain at your sides.

The tuck for a back somersault is a little
different. Remember, your head is heavy
and the way vou move it helps control the
direction in which you spin. So for a back
somersault, jerk your head backward in-
stead of forward in the tuck. Clasp the legs
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at the knees instead of at the ankles. In
both somersaults, of course, you enter the
water feet first and if you are goingtodo a
lot of such dives you should wear a nose
clip to prevent water from being forced up
vour nose and possibly causing trouble.

Never try to flatten out as scon as you
enter the water if you are diving from any
height, If vou try to stop yourself too soon
yvou may get a bad sprain. A pgood diver
uses most of the depth under the board,

I've purposely refrained from telling you
how to perform the more difficult dives.
The fundamentals you have read here
should be learned thoroughly. High fancy
diving is nothing more than this plus a lit-
tle acrobatic work. You will be perfectly
competent to go on to fancier diving after
you have trained yourself in these instrue-
tions. If you want to get into the cham-
pionship eclass you should plan to spend at
least one and a half hours at practice three
or four times a week, under a good in-
structor. A good tumbler usually makes a
good diver and you should work out in the
gym and on the tumbling mat. In fact, a
good gymnastic instructor can do you
worlds of good while you are learning the
first stages of diving.

Diving is a sport in which girls can com-
pete with men and boys on an equal basis.
Girls really should make better divers than
men, due to their natural gracefulness, and
the reason so few of them reach the top
seems to be that they spend too little time
in practice. If you want to be a champion,
spend plenty of time learning the funda-
mentals. Poor preliminary training is the
main reason why we don't have many more
divers of championship quality.

POPULAR MECHANICS



- VETERAN

HI' is

proud,  vet

ilgli";;- ndent and
democratic
and precarious. He is the enwvy
of the rest of the world, and
its hope. He is generous, tolerant, peace-
loving—and withal the most powerful man
in the world. He is the American workman,

His I'I.il]:ld!ﬂ-:, accustomed to the feel of wrench
and lever and gauge, may never have held a
gun; his mind, trained to think in terms of
tolerances as fine as 1/10,000 of an inch, may
never have wrestled with a problem of mili-
tary strategy; and yet he is the veteran of a
thousand campaigns,

His campaigns began in the laboratories,
and his prowess was proved in the test pits of
American industry. His battles were waged on
the factory floor and in the ficld. His victories
have helped to make the citizens of the
United States the most fortunate people in the
world, and the U, S the greatest nation.

In the plants of the General Eleciric Com-
pany, working with General Electric scien-

tistz and engineers, this man, the American
has made giant generators to
light whole citics, X-ray tubes to penetrate

work 111311,

the r1i}'::|1'rit'.-i of human fesh and metal casi-
ings, radio and television apparatus to project
man's voice and image through space over the
mysterious waves of the ether,

'I':::EH_\', in the hour of world
history, he is engaged in the greatest cam-
paign of all. But there is serenity and con-
fidence in his face, and the experience of a

thousand campaigns behind him. He iz sure of

i vest

his own abilitics, certain of his country’s
future. General
New York.

Eleciric Co., Schenectady,

GENERAL ¢ ELECTRIC

AUGUST, 1941
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WHEN YOU
BUILD IT
YOURSELF!

Get this big
FREE Catalog

194 pages of parts, kits,
supplies, fools, and com-
plete radios & phono-radies.

Thousands of parts, at reck-bottem prices, to build fne radios, long
distance smateur transmitting and receiving sets, television receivers—
and public address systems that you can rent out for big money !

You'll get a real kick out of it—double enjoyment when you build your
gwn equipment. You'll save real moncy . . . and it can easily point the
way to a big paying career,

WPILE T TOURSILF1
Build your ewn Radio, With Lafayette
kits and parts it costs so little. A thrilling
and quick way to learn, s0 you cin ean.
Remember, there's no substitute for first-
hand cxperience, There's a big fcld in
Radio taday for thoss wha know how.
PUBLIC ADDRESS SYSTEMS!
Saund systems for archesteas, ball parks,
playgrounds, etc, Complete jobs oo parts
and supplies to build your own—every-
thing you need. Speakers and mikes oo
—all matipnally advertised meschandise.
Rent ‘e out and make yoursell some
impartant maney !
EXPENIMENTERS |

Radio Amateurs! Lafayette’s been famous
fios ower 20 years as the complere source
of supply for transmitting and receving
kits, parts, and supplics—at lowest net
prices. All the finest nationally advertised
parts and equipment—plas lots of parts
you just can't find anywhere else!

THINGS ARE MOVING FAST THESE DAYS, INDUSTRY NEEDS MEN
FHO KNOW HOW TO DO THINGS! Get staried wew, TODAY, by
mailimg e rospron, We will reserew your Lafapetie catalog,

| MEW YORE, B T,
TR 108 Falh Aea

i 3 Y CHICAGD, ILL,
. | W, Jacksas Bisd

i ATLAMTA, GA.
365 Femohdins Lirasd

mln BOSTOM, MALL,
i1 Federal Hrest

aoN V.

B Lafayette Radio

Dept, TH1=100 Sixih Ave, New York, N Y.
B or o0 W, Jackson Blad,, Chicago, lL .
l Please reserve NEW [‘fﬂjﬂrﬂ'ﬂ c.l'l'dﬂ‘ _fnr e, i s .
|

. HAME

M Cantral Ave,

FREE:

.r.rr'r - REATR
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Home Recorder and Player Unit
{Continued from page 137)

miniature neon bulbs. Holes are drilled in
the motor board just large enough to per-
mit them to be inserted for a snug foree fit.
The Thordarson T-537501 output trans-
former is eonnected backward for supply-
ing voltage to the neon volume indicators.
Although the neon bulbs are not shown
grounded in the schematic circuit diagram
Fig. 3, they are at common ground in dia-
gram Fig. 2 and should be so connected for
best results. A detailed list of the original
parts used is available from Popular Me-
chanics radio department without charge.

When all wiring is completed in the
portable recorder unit, you are ready to
connect it to your radio. Leads to the radio

ELECTROLY TIC PLATE WA,
COMDEMSER TRAMS .-

B-8 MFD.———

350 W i -—T

SWITCH

should be 4 or 5 feet long. A superhetero-
dyne type of receiver should be used, and
the set should have at least 5 or 6 tubes.
Midget receivers are not suitable. The fol-
lowing connections are now made in your
receiver which must be first disconnected
from the power line: the lead from the
“hot" terminal of the radio volume control
should be unsoldered and connected to the
inner conductor of the shielded lead com-
ing from the recorder, marked “radio.”
The inner conductor of the shielded lead
marked “audio” connects to the volume
control terminal from which you unsol-
dered the “hot” lead. To identify the “hot”
terminal on your radio set volume control,
it will be the terminal on the right as
viewed from the back if the terminals are
up, When viewed from the back and if the
terminals are down, it will be the terminal
lug on the left.

{Continued to poge 182)
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Printing Business

l:' ar:ls‘,Tl.[:LL-Lq Sintlonery, ote, Clogd profit inspare u:mo
RINT YOUR O

W groetin ::lrlll i titlow, church worl,
i }-." moneyr. Easr roles supplisd, niof Preis rigd ﬂu!-
B fits 316 W@, Have home sbop. lsised printing lis uqrr-'\u.h: A,
Bold _direct feom feebore onlr.  Write for dres wnd_ il
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VE ; o« WELDING OUTFITS —
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DG Welding tarches, Aviation nnd  Sheet Metal
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FREE TRAILER PARTS CATALOG

We'll save ¥you money an=—axles, sprifes, wheels,
cilil@rs, Winowe, ¥Inki. waiter pumps, brakes,
refrigernlors, beds, Inmps, fnside s owt. 6V
lamps, furndloee, jneks—<ovoeryithing. Specinl dis-
voant to mfrs, NATIONAL TRAILEN EQUIFMENT
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MAKES YOUR
PLAYING

Fasien!
Belter!

F'irntnﬂdmflﬂ-num1m 'hcll ofs.'u perior
new metal, made by Lil:c'trn-—mucl:mnlru.'l
rOsean, lm]'mnul ble to overblow or crack
n node] Cives amnsingly greater flexibal-
ity. richer tone quality, easler Pespones.
Exclugive on Conn trumpets, cornets,
tramhones, Moat important developmen
in years. Preferrod by lending artista,
Sew ynar Comm dealer or write us. Home trinl,
easy payments, Plense mention instramest.
C.G.Cean, Lid, B3 1 Conn Bldg. Elkhart, Ind,

Fockot Radio
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F R E E WHOLESALE

CATALOG

260 thrilling pages, showing over
R EIENH] ||;:-|:-nr'|.1:|ni'|.'iq'ﬂ. o make money.
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Now disconnect one of the output-trans-
former voice coil leads from the speaker
voice coil terminal lug in the receiver. Use
the side -of the transformer that is not
grounded, in case that one side is grounded.
Connect the red lead to the transformer
lead you have just disconnected, and then
connect the green lead to the speaker voice
coil terminal lug. Next connect the black
lead to the other oulput transformer voice
coil terminal. Once connected, these leads
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need not necessarily be disconnected from
the radio as the No. 3 position of the se-
lector switch permits normal operation of
the radio receiver itself.

The cutting head has two adjusting
screws. While these screws are adjusted at
the factory for average records, it is well
to experiment a little with the type of
blank records that you are using, especially
before making important recordings. One
screw marked “"H" and “L" adjusts depth
of cut, and the other screw adjusts the
height of the head, according to the thick-
ness of the blank used. Use acetate coated,
ungrooved blanks; the better the guality,
the lower the noise level will he. Blueprint
number for this article is R-293.

POPULAR MECHANICS
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Meeting the Submarine Menace
(Continued from page 11}

war, they offered us a lesson that we failed
to learn. Here were two small undersea
craft that made round trips between the
United States and Germany, carrying more
than 500 tons of carge through districts
where thousands of vessels kept a sharp
watch. The British navy knew when the
“Deutschland” was scheduled to leave
Baltimore. Several destroyers waited out-
side the three-mile limit to sink the U-boat,
But the “Deutschland” dropped out of sight
before reaching the three-mile zone and
eluded them all.

In the current offensive against British
shipping lanes none of us knows exactly
how many submarines the Germans are
using, but she must have at least 200 of the
destructive craft.

From extensive 24-hour submergence
tests I have found that with 15 cubic feet
of free uncontaminated air per hour per
man at normal atmospheric pressure, men
could live comfortably for long periods.
My proposed merchant submarine could be
transformed into an air-conditioned troop
transport for 2,500 men and their equip=-
ment. Perhaps the Germans intend to try
to invade Britain in this manner.

Such transports could safely make long
voyages even through surface-patrolled
areas as they have the ability to take on
invisibility at will by submerging {o zones
of quiet and safety beneath the sea.

There are many other uses for the eargo
submarine, aside from running the block-
ade, As freighters they can open up the
route north of Russia and Siberia and thus
enable a ship to treble her profits in trad-
ing between English and other European
ports and certain important Oriental ports.

They will open up a territory of more
than three million square miles by the use
of the rivers that empty into the Arctic
Ocean and drain northern Russia and Si-
beria, which are rich in natural products
and have great agricultural possibilities.
They will solve the problem for Britain of
getting out mineral and agricultural prod-
ucts from northern Canada.

Submarines have done more damage
than can be imagined. Ever since 1920 I
have been campaigning to limit military
submarines in the following respects:

(Continued to page 185)
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(Continued from page 183)
eliminate the deck guns, reduce their size
and their radius of action to 1,000 miles, so
they could not embark on long privateer-
ing and destructive voyages, but would
have sufficient range and seaworthiness to
enable them to protect their hame waters.

My son, Thomas A, Ediso ,is build-
ing a 30-foot test model of his new armed
torpedo boat with aerodynamic principles
of marine construction. It is intended to
seck out enemy submarines and destroy
them with depth bombs and other secret
devices. He and I worked together for
yvears developing the submarine. Now we
are devising means of offsetting the effec-
tiveness of enemy undersea craft.

His creation has an airplane-type fuse-
lage built on three pontoons—two forward
and one aft. A knee-action unit practically
eliminates shock, The fuselage rides clear
of the water, with the two forward pon-
toons each carrying engine and shaft lead-
ing to a marine propeller. Steering is ac-
complished by the operator’s control of the
rear pontoon. When completed, the test
torpedoe boat is to be demonstrated before
representatives of the Navy.,

The full-size torpedo boat will be 90
feet long, carrying four 21-inch torpedo
tubes, four gun turrets, and means for lay-
ing mines and discharging depth bombs.
His vessel will give greater ease of han-
dling than the present torpedo boats which
provide unsteady platforms from which to
fire guns or discharge torpedoes.

I regret that so many of my inventions
have been used by certain governments as
destruetive weapons of warfare instead of
constructive instruments for recovering
more of the natural products which Mother
Earth has provided so lavishly for the ben-
efit of mankind under the sea and which
can so casily be secured by a properly de-
signed submarine. I am looking forward to
the day when nations will use submarines
as defenders rather than offenders, and as
commercial cargo-carrying units.

If China had a defensive underwater
fleet of only four submarines, she would
have been able to keep Japanese troop-
ships from landing near Shanghai. And
before Great Britain can hope to carry on
near-normal trade in face of the stiff sub-
marine offensive of the enemy, she must
fall back on the submarine-freighter—or
be starved out!
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Defense on the Assembly Line
[Continued from poge 31)

components for the Navy has been under-
taken by one company with more than
4,000 men slated for jobs. Two plants are
in production on machine guns, two more
are far along in plans to get into produe-
tion. A truck company is among several
companies at work on artillery ammuni-
tion. Another manufacturer is converting
a machine-gun design to U, 8. standards,

An automobile company has undertaken
production of shell cases in a plant built
for that purpose in World War days.

Machines built especially for automobile
forgings are ramming out shell blanks,
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we will send ¥om smart new ..u...- gold
.-..l.:.-... ring enga

;.1:11 engage
mint ring il snlitaive With
aldp stones, '|"|'1 d:lqu’ nnr: Iu:u '|lnr|ll -.-r hrllllznl-h el in ﬂ!qUI!IH
Honeymoon [heain maunting., Either ring only $1.00 or hoth for
1.7%. SEND MO MOMNEY with arder, just name and rifng sioe,
bark gusrantce, Hush order nowl

Dept. GEIW, deffgrisn, lowa

ear ring 10 days on money-
EMPIRE DIAMOND CO,

186

Plants in the outemotive industry are working
on national defense controcts exceeding $1,500,-

000,000 in value. Orders being executed includa:
Chrysler Corporation, tonk plant and

o] 8 e e ey R P o R % 53,500,000
Ford Motor Co., trucks, cars, aircraft
engine plant ond engines............. 162,476,614

General Motors Carp., machine guns,

shells, trailers, etc. . 89,538,250
Allizon Engineering Co., n-rplnm.- en-

gines and parts. 190,000,000
Buick Motor Division, ulr:tuH anging

plant and engines. 74,172,670
Chevrolet Division, trucks and cors.... 53,847,881
Hudson Motor Cor Co., ommunition

components, engine parts ... ... 21,083,137
Pockard Moter Cor Co., aircraft and

marine engines and parts, cars.... 217,000,000
The Studeboker Corp., aircroft engine

plant, engines, trucks................. B84,841,901

Today's equipment is capable of produeing
shells six times as fast as during the World
War. Utilization of automotive forge tools
was worked out through educational or-
ders placed by the War Department early
in 1940. These orders helped acquaint au-
tomobile men with defense production
problems and paved the way for getting
machining tools for finishing shells in vol-
ume, which no motor company possessed.

Fast-moving fortresses, 28-ton medium
tanks, are slated to roll out of a quarter-
mile-long tank arsenal by early fall—
ahead of schedule,

The tanks to come will be built by pro-
duction line methods. Totally unlike au-
tomobile and truck production is this job.
The largest tank ring gear could circle the
front end of a passenger car like a quoit
around a stake,

While the tank plant was still rising, pat-
POPULAR MECHANICS



tern makers produced scale models in
wood, exact to thousandths of an inch, to
make possible prompt production of heavy
armor plate units and the numerous intri-
cate components of the tank shell and
mechanism. As in automobile assembly
these units have to be so exactly made as
to be interchangeahble,

First shipments of sub-assembly units
for airplanes from Detroit's automotive
plants, began in early February.

Two programs are under way: Supply
of units such as wing sections, flaps, tail
surfaces, ailerons and other sub-assemblies
to aid several airplane makers in complet-
ing contracts; second, a huge project under
which automobile companies manufacture
parts and sub-assemblies going into three
of the newest types of bombing planes.

Six manufacturers of motor vehieles and
bodies are among the companies which
have assignments in this work. From one
to two hundred thousand men will be
needed in fulfillment of these jobs.

At the rate of 15 a week, marine engines
from one automobile concern are going in-
to navy torpedo boats. These 1,350-horse-
power engines dwarf even the largest au-
tomobile motors.

It's a navy secret how many Diesel en-
gines are coming from one automobile
plant for submarines and other naval craft.
Almost the entire production of this plant
has been converted to making propulsion
machines for the U. S. fleet.

Sharing the load of defense production,
whether of motors, plane parts, tanks or
vehicles, is a large and growing army of
parts and accessory producers. Major au-
tomobile companies, too, have put their
equipment to work on manufacture of pre-
cision units, crankshafts, connecting rods
and other parts for aireraft engines. A
truck maker turns out 8,000-pound trans-
missions for tanks.

To increase the supply of magnesium,
vital lightweight metal, a new foundry got
into production during the winter. Alumi-
num casting capacity of the nation was
stepped up 300,000 pounds a month by
completion in 12 weeks of a new foundry
built by another motor company.,

Through the Automotive Committee for
Air Defense, which established a technical
exhibit of aircraft parts in Detroit, the in-

(Continued to poge 188)
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CHOSEN BY

HEATING EXPERTS
Loasl to Coast /!

America’s only stoker with cxclusm: pat-
ented FIRE STABILIZER! Gives you
automatic heat at less cost than hand-firing !
Write for proof. Easy F.H.A, terms . . .

i o — . o e

Freeman Stoker Division, llinols Iren & Balt Co. IiE“ 188d)
$18 South Michigan Avenus, Chicago, lllinois

Sand booklet: "Saving Money with a Stoker'’.

o L T H e A T e e LR Fale L

Addmss
Gy State

Startthis cash business
in ¥our spare time at home, The
Foley Automatic Saw Filer files hand, band and eircu- @

lar saws better than the best hand filer ean do. No

sperience neeided to turn out expert work qul:'.ll:llr.
casily, wll:lu.'ll.il: eyoutrin.  J. EH. ]“'“"fﬁ of Michigan wriles:
Engnied my furmbizire arnd bowght 8 Foley Filer amd one i‘l'lf-'J-T
|.q1,,“ B all my detrts paid el ekl BA00. 00 gn 0 new e, te
for carpenters mostly, and many days @afu as much = §16,00.7 |

FOLEYZSAW FILER g

Tha mow Modcl F-18 1s the mes
sult of 40 years® experitnes in

buliding aaw Alers. and b= -
eqiilled for accuracy, ease of
mdjustment amd long 1ife.
Palented Jointing principls
brings uneven teoth boack
i uniform size, Thore
Medritee, Tows, saya: 0
hawe fAled RS0 snws, made
K30, As I'm n Corpenter,
I Just file pawn fin Aparc
time—have more than 1 can
take carc of.''

FREE PLAN

showns you how to start
ru\lr wn  eanly esinerr in B
ime with small Invesiment —no
oapwaeEing,  Sond Coupon now, = no s
obligation, mo salesnzan will call, .

Mail Coupon for FREE PLAN
FOLEY MFG. CO., 500 ain

fend Free Plan on Baw Filing business—no obligation.




Giirlng newor beaaty 0 masonrs
buililinga—mnew ar old=l§ § husi-
neel onporianity in ever¥ territory
for one alert, ambitlons mosn.
(hwiers are wide open fo aeeepi
Calorerete—le guld plostle—
and at prices that ean carn hanmd-
some |omes for suthorized Cal-
orciele applientors. At eeparged
Ul roals a8 low as D peer squoare food,
aml eelllmg prices up 1o Te, the
B jirofil aingle is eviident,

2 Beauly Comes Out Of A Mozzile

Calarerete |8 appiied by wir prossure, and
aclually fuses with all masonry surfaces. Calor
und walerproofing are combined; Colorersie
glves igh beautly and ||:rur.ﬂ~|hm Chniee of
1] Lulllr: nnd many textures, Wrlie for
book “Proven Dusiness Opportunity’ aod M
lay first claim to your territory,

COLORCRETE INDUSTRIES, INC.
570 Ottawa Ave, Holland, Mish,

AGEHTS and DEALERS WANTED
aacofisisue e To Sell or Rent the NEW

--urr,.
g i S LU

direet from factory to you. * Bilk Tennis
Birings ®* Vises & Frames ® Tennls Equipment,

H. E"\\"ILI.S CO. Catalom I"Itl!

and Information. Write for Catalog 34,

STAMLEY TOOLS Dhicoom Of The Stankew Wﬂrh
MEW IRITATN E0S FLM ST.

————————————————————————————
240 Page handy referenee book on eomplete
FREE line of Stanley Tools, plus helpful tablea

Lt ws whiwr you how o make s cooling Afrplane
Fan sausl to $F5RH |||r| &b frsciion of

srrdl I|I1|!: f‘ III i plus
l."h.-u::u lor big measy. FR
ACE CO. 1

Dl.l'lln. Mo,

DOENUT WHEELS
with Outside Valves

Thase new wheels woar lopger, ride
ennier, prevent jolling and spillage.
Developed by Misselman, the in-
voitar of the airwhesl Tor nirplanes.
Mo matter how carelessdy 1ire is pl-

lowed o ron undersinilated, valve
caminl  be cut of domaged by
“treeping.””

Ideal for wheelbsrrows, sarts, hand
trucks, apray aond greasing  rigs,
lnat dollies, ete

TI| 3 strps—I10"" m 27577 1277 %
33077 16" x 4,40 Unless you
nTe n rafed mamufaciurer, enelaso |l.

poatage im wrilleg ler |ileratire.

MUSSELMAN PRODUCTS GD. &R5-B 5t Clair Ave,  Cheveland, Obis
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(Continued from page 187)
dusiry compiled an inventory of the facili-
ties of 800 parts and accessory producers.
This will speed distribution of orders
among an expanding circle of plants, men
and machines,

Of the produection lines of a score of
automobile plants are rolling 13,000 army
motor vehicles a month, a rate rising to-
ward 20,000 monthly. In June the U. S.
land forces expected to have 190,000 motor
vehicles. The new cars form an assorted
list—pygmy trucks 80 inches long, seven-
ton jobs, armored reconnaissance and com-
bat cars, field shops, hospital units and per-
sonnel carriers.

Midget trucks are coming from three
companies. Another iz turning out strange
looking units, half truck, half tractor. In
between are four and six-wheel vehicles,
from a half ton to seven tons capacity. Spe-
cial military trailers, field range cabinets,
field kitchens also are among the products
of the automobile industry,

Military trucks have special equipment
—towing hooks for guns, blackout lighting
equipment, radiator brush guards, high
fenders and—most important—power
transmitted to all wheels. Many carry ar-
mor plate. Army trucks travel 40, 50 miles
an hour or more on roads. But they must
also stand the punishment of operation
across country—to get men, guns and sup-
plies virtually anywhere that draft animals
could take them, faster than any non-
motorized column could travel

More than a guarter million vehicles of
all types are expected to be in the army
service by fall, with the truck assembly
lines of the motor industry ready to pro-
duce as many more as defense needs might
call for. Years of volume output for civil-
ian service made it possible to meet quick-
ly the high military requirements.

There are many big defense jobs under
way, and plenty of these involve painstak-
ing, difficult work, Here is just one exam-
ple which indicates how elaborate an ac-
cessory can be: The carburetor for a mod-
ern aircraft engine is more costly than
many a complete automobile, more difficult
to design than was the entire Liberty en-
gine of World War days.

The record of accomplishment to date is
one of which the people of the country gen-
erally as well as thoze within the industry
can feel proud.

POPULAR MECHANICS



Dispenser for Stringing Peas
Has String Tensioner

Snarled and knotted string is avoided
when stringing peas, tomatoes and other
plants if a dispenser like the one shown is
used. With it, you ecan work without
stooping, and a tensioning device enables
yvou to draw the string tight around the
stakes or posts.

Toy Balloons Mark Lake Course
For Motorboat Race

Lacking special buoys to mark a race
course on a small lake, a group of boat
racers used inflated toy balleons. They can
be anchored with stones or tin cans filled
with sand, and being brightly colored, they
‘are seen easily by the racers.
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POWER
SPEED
FLEXIBILITY
43 watts putput and

&4 DO ..F.nq. Sand
torcomplete circular.

AMND ACCESSORIES
= DURD METAL PRODUCTS CO.

Dept. PM-20, 2653 N. Kildars Ave.

CHICAGD, ILLINOIS

IHCIIEASI: SALES
VPen B

NEW LUX BRUSH . ... make vour
wwn show cirds, price tags. Used by Horden,
Thes. J. LApten Uo, saleamon. Ink dries in-
stantly. Ink dropper, 4 sized brish points
included. Send today. Agents wonted,

THE LUX COMPANY
154 Unlversity Ave., St. Paul, Minnesota

FOUR NIBS
TRAILER BUILDERS’ GUIDE & CATALOG only 10e
et P Tt S ot ML Bl

hitelies,  Complete working bioe prints only
Stho. Universal Diraw Ear. readily aitnehed o
any cor. SHEND s TODAY FOIR CATALDG.

HAMMER BLOW TOOL COMPAMNY, Dept, 108, Waueau, Wis,

N PLUG 5 __ FLUORESCENT

Screws Into Socket
_RIN : . Like Ordinary Bulb

Mf:l’-H as low sy H-ﬁ--ﬂl! inclading Tuls
= I-mt:-:llntl-uu. or specinl wiring—
screw AN and Lgrht; thess LITE-KING Fea-
tuFes now open U fabuloiis gnles Lo stores
et n | i FLUGRESCENT Lt e

N ree
g T “":":w'r" "r',:ﬂ'u'_ imies the Lighi—Like daylicht, Saves b own oot
i productof the decade, | 30 f0rrenk used.  Hisk same for fects. Al frea

NAMCO, Dept. €8, 431 L. Erls SL, Chicags, D0,

110 VOLT AC LIGHT PLAKTS (it

& penerators furnish AC currenl sama
as in clty, 250 1o 10,000 wails, List
£30.50 & up.  Also rotary eonverters,
froquency changers, Dloesels, 1N mo-
tors with AC take-off, AUKDL pen=-
erators, ete. Write for circulars.

s
KATOLIGHT, 18 Elm 5L, Mankats, Mina., U, 5. 8. " B e )

.I.l.'l am“rlﬂ.ﬂ' dAn a.d.w['tlﬂcmgnt “"lth a Cﬂup’m,bﬁ
sure to write name and complete address clearly.

= FactoryPnces

108 Styles and Sizes, Conl-Wood
Ranges ; Combination Gas-Coal or
0il Ranges; Gns Ranges ;: Oil
Ianges; 0il Heaters : Coal-Wood
Heaters; Furnncea. 30 Days Trial.
24 hr. shipments, 1,700,000 Satisfied Users. Easy Terms,
Btoves 35 Down, up to 15 monthe to pay. Factory guarantee,

KALAMAZOO STOVE & FURNACE CO., MFRS.

391 Rochester Avenus
"A Kalamazoo Walamazoo, Mich.
wnan Inrect tn\ﬂu

41 yesrs [n business
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230 Vellotype Business Cards for 53“.“

Full Tab Case Loose, printed in black. 4
F R E E cComplete with Pull Tab Case 52.

with your order You must see them lo believe that

such guality con be possible at
these pricea! Thizs modern process
produces a business card you
won't have to opologize for.

Business leaders everywhere
use it with no sacrifice of prestige.
Write for somples aond price list.

The John B. WIGGINS Company

1167 Fullerton Awe., Chicago, Il

DESIGNED BY

INTERCEPTOR | . R5E'80 5%k
MppEL Perfected nfter 2 yoars of test-
ing! Cipss A "or” B from same

£ ki, Sdmpl triction i
Y # B0 5ivi ciimb and glide ) Posuze

: - 'l'!':l-f_rpomdmdrrndrmuduhr

" TAYLORCRAFT
oy

CLASS
“A™ and ;
y “gr

ﬂln'-l fiying model, necurately
own from eriginal!

Se; moend il ordered flin
D 5c FOR MNEW C ﬁ'liﬂf

EﬂMET MODEL AIRPLANE & SUPPLY CD.
129 W, 29th Si., Chicago GRS Brosdway, N. Y. Dapl. W

| YOLE I 1
AUTOMATIC PHODUCTS :n\ﬂraw\r
e 2477 W, 12md Sb., Milwasukes, Wik
& Alansfactures of Drpfndul.-r Cantraly for Foom Heabers, Welér Healers,
i Murming dnd Hand-Fired Furnocas, and Commercial Befrigeradion.

ITALIAN ACCORDIONS

HANT MADE, Ver hei. Lowest 'nrm-. DHanst. from  Frrtory

Ropressstative. Band your name asd for FREE catalog.
iTALIAH .A.l:cun:nlnnl COMPANY
323 W. PO CHICAGD, ILL.

GERSTNER Tool Chests
Always please partbcalar men.  Free calslog for
nuachinisis nnd toclmakers

GERSTHNER TOOL CHESTS
441 Columbis 54 Dayton, Dhlo

BUILD THESE PROJECTS
Fi# gurdem ee lawn, Ensy to bulld. Exsy tosell, Dhetailel Blus
Pkl '\letl B-ZE l’llk'l. Windmdll bhe: Rlodsl C0h]-80 OHd
Ml Lawn Ficure Pellefns—Bsabonnsl LGkl
- [hiek Ikn Jlllj izl Holland Pabr, 35e each. all 4—
31,00 Culalng filus alimlmg sany meskels send 102, today.

CRAFTSMAN'S MODEL CO. Dept. P-35, 2000 N, d1st 5L, Milemukee, Wis.

NEW TRAILER PARTS CATALOG

TRAILER OWMNERS and BUILDERS
Gog onr mew AR papge Ellasteated catalogl AN
produects specially I
ibrva, omb sl
prilberearriage equipnaent |'|I.I|:-Il.r3 aml Nfting de-
flelings wmi puh rails, interlor
lizhting , stoves, healers, pumipe Paris
¥ol can'l g ally. Cntolog muolled peatpald on
recelpt of Die podm. Write today,

ARVEL TRAILER PARTS CO.
19020 Celestine Ave,, Detrail, Mich,

vices, metal

Jig for Making Model Propellers
From Thin Sheet Balsa

H-D‘H-E-LE CLEAT

- &'suoT ﬁ:\,— 3-;1_- BRADS
.Y, o
p
¥ ¥
vﬁprLLm au.mt 1 o BaLsa

ki o e A
T

E’*f;;ﬁ;{ﬁ“{“‘ _— FROPELLER SHAFT
(‘_—h--____ﬂ. T -_____—)

Ly

Lightweight propellers for indoor mod-
els of flying airplanes can be made easily
from strips of thin sheet balsa with this jig.
It consists of a base block, a slotted verti-
cal piece and a movable clamp. In use, the
propeller blank is cut as shown, then
soaked in water for several hours, after
which it iz twisted and put in the elamp as
shown in the photo. When dry, the pro-
peller will retain its shape.

Fish Held for Easy Scaling
In Toe of Storm Rubber

To prevent a fish
from sliding about
while removing
the scales, one
camper tacks the
toe of an old storm
rubber to the scal-
ing board. Then
the nose of the fish
is inserted into the
rubber pocket thus formed, making it only
necessary to press your thumb on its tail
to hold it while removing the scales.
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Oars Locked Under Hinged Seat
When Boat Is Not in Use

HINGED SEAT

By hinging the seat of his rowboat and
notching the cross brace underneath it to
take the oars, one fisherman provided a
place to lock them. One end of the seat
wag fitted with a hasp and padlock.

See-Saw Mounted on Qil Drum
Moved About Easily

There is no danger of pinched fingers for
the youngsters on this simple, portable
see=saw. It consists of a plank, bolted to a
crosspiece, which iz in turn belted to an
empty oil drum. The see-saw is especially
desirable on private lawns as it can be
moved each day to avoid killing the grass,
which would happen if it were left in one
place for any length of time.

QL. DRUM
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EASY TOBUILD kavakxs

IN & OUTBOARDS

ry. Eany is A-B-C. Save

RUSH — SEND TODAY [, 2, moner saving Hiusirated cata:
Vi Construetion, Larjest se.

I || .u et et

KAYAK BOAT ca.}%

1Ear-East 129 St NewYaork, N-‘r‘.h

[SENSATIONAL NEW MOTOR
CONDITIONER MAKES BIG PROFITS
2 or DISTRIBUTORS and AGENTS

E 'I' Hn.llllllﬁ & co,
Dept. P.T Minneapolis. Minn.

of | ArrarNiSh CUSTOM TAILORED CLOTHES

Be your own Soles Monoger, toke
erders; earn money with this fa-
mous make aof clathes Hif|.|'| quu|i:y
men's ftailoring ot populor prices.

m’ Write in today
]

Territories open.

THE A. NASH COMPANY

1913 ELM STREET « CINCINMNATI, OHIO

Send for new FREE catalog of complele
lime of Machines, Motors and Accossorios

|
WALKER-TURNER CO., INC+ 141 Berekman 5L, Pisintieid, 0.J,
- O O O N N B N W

LEARN AVIATION DRAFTIHI:

HTmm. Bask | Lean Mnhq

B Reburned IIH- nis
ALIDE RULE of RAFTER LU{S s J& PITCHES

100F FRAMING-ANY FOLYGON-WALE SIMPLE

!HI'.F

Your GFMH DFﬂTHER GLOBK 7o

" Wood

WOrkers:sereiisriaroi

Humi's llg 1941 ool
catalop! Latest UF-TO-DATE IDEAS for vx-
wWrle fand amalesrs; SPFECIAL BEARCAINE
norare wods, vencers, and ALL kinds of
sumniies, 148 pages—20 in coler.  Gel
pastecl]  Semd oniy 2 1o

CRAFTSMAN WOOD SERVICE €O,

279 5. Mary 5t., Dept. K-&, Checage, 111
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The Choice

of Master Craftsmen

BEND LATHES

for Precision Machine Work

ASTER craftsmen take pride in their

tools. They select them with great
care, keep them in perfect condition—for
they know good tocls are an investment in
long-lasting service and satisfaction.

That's why so many old-timers, men who
really know machinery, make South Bend
Lathes their first choice for precision tool
room work and exocting manufacturing
operations. That's why South Bend Lathes
may be found in the private workshops of
some of industry’'s most prominent men,

There are sound reosons for this wide
popularity of South Bend Lathes. They are
well made—designed and built to give

years and years of accurate, dependable
service. They are easy to operate—sensi-
tive — convenient. They have the speed,
power and versatility for any job. All in
all, they represent today's greatest lathe
valve per dollor of cost.

South Bend Lathes are made in five
sizes: 9,10, 13", 1412" and 16" swing, 3’
to 12" bed lengths, in Quick Change Gear
or Standord Change Gear Type, with
countershaft or motor drive.

Toke pride in your shop equipment—
choose it carefully—write today for a
South Bend Lothe Catalog and the nome
of your nearest South Bend Lathe dealer.

SOUTH BEND LATHE WORKS

LATHE BUILDERS SINCE i1gof

T E. Madisoa 5i., Souih Bead, Ind., L5 A.

FRINTED BY POPULAR MECHANICS COMPANY, CHIGAGO, ILL. U. B, A,
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cownoy: This thing's werse'n a

balf-broke brone,

cirL: Too bad yor don't Enowe
rubber like you knate sad-

dle leatber,
cowmoy: Meanin® what?

cikL: Whew yor buy tives, put
Jaskr brand an the best i
the corral—switch te

B. F. Goodrich.

TI-EF. BEST WAY to keep your
car sure-footed 13 to pue
Silvertowns all around. 'I'hey'“
stand between you and the dan-
ger of skids and blowours. And
extrd mileage 15 built right into
every Silvertown rire. It's pur
there by Duramin, the B. F.
Goodrich discovery that keeps

See the new SILVERTOWNS

{Left) SAFETY SILVERTOWN, Top
quality Hi-Flex cords make it stronger
than ever. Duramin gives it thousands
of extra miles.

(Cemier]) DELUXE SILVERTOWN. Hest

possible combination of mileage, safety,
comfort, MNew safery tread smothees
road noise toe a whisper,

“What’s wrong, Cowboy
...car go lame?”

rubber young; keepstires tough,
durable. Because of Duramin,
Silvertowns stay safer longer.
Trade-in allowances are high
t{jd:l}'.. and pri{.‘{:s are the low-
est in years. 1f you prefer the
Budger Plan, many B. F. Good-
rich Dealers and all Goodrich
Silvertown Stores offer it @

(Righ!} LIFE-SAVER SILVERTOWN,

Extra miles=—2ig more than the origi-
nal Life-Saver tread tire, No tire can stop
you quicker, keep you safer from skids.



JOE NEWTOM

Coxpwnin
LL5.5. Nerth Caroling
firet of o mew line of the mosf
formidnhls fighting thips afleat

And wherever you go smokers
will tell you it’s because Chesterfields are
Cooler, Milder and Definitely Better-Tasting.

Lnereasze your smoking pleasure. .. Chesterfield’s right
combination of the world’s best cigarette tobaccos does
it for Yo Mualke {,‘fut-m*r_ll'?vfﬂ' your r'fgf.rr?!m.

EVERYWHERE YOU GO ﬁf%?
Copyngha 1941, Lisorr & Ms Toraucoo Co




