


Distributer: “Yeah, and that's what
I'm kicking about. You're under-
size, and your connections are dirty
and corroded. That sets up high
resistance, and causes the gener-
ator voltage to build up. And high
voltage in the electrical system
means pitted points for us discrib-
utors. *Pit" is a horrid word to
distributor efficiency!”

%, Undersize, corroded
; coble: “What's the
{ idea of picketing us,
big boy? We're just the
leads between the gen-
erator, amimeter
and battery."

S _ame
Get a Thorough Electrical Check-up at a
PACKARD CERTIFIED RE-WIRING STATION

Pitting of distributor points is just one of the results of “bottle- e
neck” cables and connections in the electrical circuits. Other
results are hard starting, sluggish engine performance, poor
gas mileage, dim headlights, and unsatisfactory accessory
performance.

A Certified Re-Wiring mechanic will trace down defective cables,
connections and electrical units in your car with accurate check-
ing instruments, according to service instructions in the Certi-
fied Re-Wiring manual, “Copper Nerves.” All cable replacements
will be properly made with high-quality Packard cable.

Ask your service dealer about Certified Auvromorive Cases |
Re-Wiring. If he is not a Certified Re-Wiring —
station, he can get information on Packard ’ )
Certified Re-Wiring Service from his Pack-

ard jobber. Packard Electric Division, Gen-
eral Motors Corporation, Warren, Ohio.

BLG. U i _mar OFF,

THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY
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By firuring the financing cost on that new car
for themselves, these young people are being
thrifty. Maybe you can save some money, too,

Here's how to go about it. Fill out and mail
the coupon below. Get your GMAC Figuring
Chart that gives you the whole financing-and-
insurance story in dollars and cents.

In a few minutes you can figore out the cost
of your entire transaction—based on the amount
of time you want, and the amount you wish
to pay monthly. Then you will know, in ad-
vance, exactly what you get for what you pay!

The next step i8 to compare the cost of the

NO SALESMAN WILL CALL
r I T . . S I

GENERAL MOTORS ACCEPTAMCE CORPORATION =
1775 Broadway, New York

Please send me copy of GMAC Fignring Chart for the car
checked below:

[l CHEVROLET [ POMNTIAC ] OLDSMOBILE [ BUICK [ CADILLAC

NEY, LOOK AT
THE MONEY WE'RE SAVING

|'|- .. J : W
7 N

different financing plans available to you.
Check them carefully for financing cost and
the completeness of the insurance included.
Dietermine which one gives you greatest value
for your money. See for yourself just where
and how you can savel

Write for your Figuring Chart today ! Learn
about the many advantages of the General
Motors Instalment Plan! Fill out and mail the
COUpDN Now.

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

Somdfoe this Chanz-
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Eaca CAan Say

=I WAS A CLERK"™™

=F WAS A PRAFTSMAN®*

TIImT!'-sE\-‘EN years ago, in 1904, the president of the Ameri-
can Telephone and Telegraph Company went to work as a
clerk in one of the Bell System companies,

About that time, the 18 men who are now the presidents
of the Bell telephone companies were starting their careers.
For, like the head of the Syﬂtﬂm, l]ll:}‘ have worked many years
in the business — an average of 38 years each. Each of them
can say: “I was a elerk,” “I was a lineman,” *I was a drafts-
man"— and so on.

The “know how™ is here — for the every-day job of run-
ning the telephone business or to serve yom in emergency.
Up-from-the-ranks management is doubly important these
days.

24

BELL
TELEFPHONE
SYSTEM

The Bell System is doing

its part in the Country's

program of National
Defense.
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_ Next Month
HAT camping trip next sum-
IN THIS ISSUE T mer needn’t be a nightmare of

mosguitoes and damp nights and

April, 1941

- . . - -~
Av_latmn Unhml'ted L S 431_, burdensome equipment and sun-
With the Mosquito Fleet - - - - 487 burn. With the camping outfits
Television in Color - - -  Coloroto — available today for as little as $10
Soldiers With Wings - - - - 508~ de::u:v: 1‘:':3:5 you cen h'fmi-l out-
& QoL @ COMIorts o ame.
Thrq‘tvmg nght ?'11 U. SEISEFEUI'H? ’ 55;:3 | Among other things there's a pup
Dog "Policemen” Join the q‘rce - .| tent of waterproof balloon cloth
Winged Classrooms for Navigators 526 | that you can carry in your hand; it
Wild Game—OQur Latest Crop -« - 531 | hasa zipper opening and screened
Setting Spies to Catch Spies - - - 536~ | window. Before you head for the
Charting the Ocean for Defense - 5467 | [0 w20 L€ Ups 18 OUSUNE
e It the Easy Way,” a May feature.
Winning Races Before They Start - 552 4 ; .
School for Smoke Chasers - - 558- Clearing the Rails
Packages Designed to Catch the E',re 562 - HATEVER comes, the rail-
Ca.shlng In on a Fantasy - - - - 568 roads are ready. They must
Teaching the Three R’s by Touch - 572" | be, for in a land stretching 3,000
N Confiigad s Sak pagi) miles hetween seacoasts the rail-
roads are mainsprings of dcfen;ei
America on the Firing Line I':.:E”‘ thay inaie mn Simy of @ mil-
2 ion and a half in an emergency?
OU start your first year in the army with calis- Over the four-day Labor Day
thenics, ball games and boxing to develop wind holiday they carried 750,000 to and

and limb. You end it with mastery of a rifle that will
fire eight straight shots in two seconds. For after all,
sharpshooting is the principal business of the soldier,
and the U. 8. Army intends that every volunteer and
“gelectee™ ghall beeome an expert marksman, A May
feature, “America’s Defenders on the Firing Line,”
tells how a rookie learns to shoot—and how, before he
fires a shot, he learns to take a Garand apart, see how
it works, then put it together again.

Reclaiming a Farm Empire

IT'S impossible to avoid superlatives in talking of

our reclamation projects. To save California's
central valley from flood and drought two mighty riv-
ers are being rerouted, one made to flow backward,
250 miles of canals dug and tremendous dams thrown
up. The $228,000,000 undertaking is shown in full eolor
in the eight-page Coloroto section nexi month,

from resorts on the eastern sea-
board alone. Next monthJ. F.Dea-
5y, operations vice-president of the
Pennsylvania, tells how the rails
are being cleared for Uncle Sam.

Super-Fuels Ahead

r I‘DI}AY‘S high-octane aviation

gasoline is the automobile fuel
of tomorrow. In vour 1350 car you
can expect a smaller engine with
higher compression, greater power
and efficiency. For a look ahead,
read the May story by Earl Bar-
tholomew, director of engineering
research for Ethyl Gasoline Cor-
poration, who writes of “Baby En-
gines and Super-Fuels,”

Published monthly by POPULAR MECHANICE COMPANY, 200 Eost Oniario Stirect, Chicage, U, B, A, EBlogle copy in the Tnited
Stotes, 2% cents; subscription rates tn United States and possessions, ond countries of the Pon-Americnn Poste]l Union including
Bpaln, $2.50 a yeoar, $4.00 for two years, 56,00 for thees vears, Bingle coprF in Conpdo, 30 epenls: spbscription rates, §3.00 & Yoar,
£5.00 for two veurs, §6. 50 for three vears. To all other countries ndd £1.00 a4 year over United Slales peices farf overgens POstAE?.
Changes In mddeess must be reported to us immoediately to eliminate delay. Entered ss Second Class Matter, Bept. 15, 1803, o3
the Post Offlce at Chicago, IMlinols, under Act of March 3, 1879, Entered ns Second Class Matter at the Post Ofice Departenent,
Coannde. Copyright 1041, by Popular Mcchanlcs Company, in the United States, Australia, and Prooce. Prinled o the U, 8. A
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As il it weren't ensugh to
have a hawling April blizzard

dleseend on ws in ploce wof
spring =ephvrs, Unele Jim,
(laid wup with gout) asked

me o drive his car te 1he
garage for o oo
change of oil and grease,

wverdure

The way Uncle Jim misuses
his ecar made me fear the
waorst, Sure enooueh! Heading
jnta the deilting slest oned
snow, the englne hegan to la- g
Ler and miss. *The way this

tub performs Is a erime™ |1
sputtered ! Then it stalled!

She wouldn't budge. She jumsg
guit, It teok me an hoor e
Eel piew pruek. I was [rosan
and miserable.

To top the whale thing off,
while phonlag 1o Usnele Jim
from the garage, my coar

artuadly eaught fire from
erowding the red hod stove!

“The
like melasses," | hollered
te Unele Jim. “There was
ravuch water in the crank eaze to Maat
a ship. Valves are half burned st (rom hard
earbon, and every bearing In the shaft is loose. What vour
oar meeds s o gosd dose of Pyeoil,” 1 told him. “And
Pyrail in her all the tlme!™

oil In your car was

In any weather—=zald ar hot—Pyroil Improves ithe apera-
tion of your car. Pyroil is a special, highly refined, bai-
anced additice waed for more than ten years by millions of
motorists. It keeps out hard carbon, gum and sludge, Pre-
vents the dampging sttack of aeld-corrosien. Keowps a cloan
engine clean.

B, mext time von delve In far
ferviee, ask the sslesman io
“add a Hule Pyrsdl™ to gas
tank omd crankesse, Manu-
factured  aood guaranteed by
Prreoill Company, W. V.
Kiddes, Founder, 54 Main

B4y LaCrosse, Wiscan-
. U. 5. A,

ADD = DISTRIBUTORS:
e CHECH AND MAIL
GAS & OIL cm{i'.r]?" e e
Mpyron. comeany, 0
1 54 Main St.. Lalrosse, Wisconsin 1
I Please send me interesting facts and Free Bookletr about I
| Pyroil, No obligation. !
1 O Send details of your plan for Distributors, :
: L e T P ettt T e el T prnt oS SR ep bt e 1
| Adaress.. ; ; Vo 2 1
N A e S N PO e T a e State ¥ i '!

S
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{Continued to page 8A)
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ESPITE the more sleekly streamlined appearance of the

new Unisteel Turret r|'nn£_1 Bm]_\' i:}' Fisher, it 1s uu_‘tuu“}'
FOOITTE tllﬂ.ﬂ evEer. Nutl', for Exlstanmt, how it adds to the Bit-
ciousness of the 1941 Oldsmobile Dynamic Cruizer De Luxe
illustrated here. 1ts inside seating width is inereased 6 inches
in favor of front-seat passengers. And the rear seating width
is 414 inches greater. Note, too, in the panel on the right some
of the other ontstanding comfort and safety features that
apply to the new Body by Fisher on General Motors cars in
every price class. You can see there are good reasons for say-
ing, “*Body by Fisher iz *11's guide to better value” —which
leads you, of course, to a General Motors car.

They're saying the new Oldsmobile’s “the car that

has everything modern!™—and there’s a major reason
for that in the new Body by Fisher on the 1941
Mdamobile Dynamic Cruiser e Luxe; with its con-
cealed running boards, foam rubber seat pada, almost
6" more over-all length and 8" more over-all width.

OM GENERAL MOTORS CARS ONLY:
CHEVROLET « PONTIAC « OLDSMOBILE « BUICK « CADILLAC

APRIL, 1941

1 more spacious interior with
wider front seat

2 Wider door entrances

3 Door swing-stoeps hold doors
wide open for more convenient
entrance and oxit

4 Widaer steel flaar further
strangthens Unistesl construc-
tian

5 New steel reenforcements
front and raar

& More available space in
luggage compartmeani

7 Dome light operates automat-
ivally os well os manuvally

8 new sliding panel sun visors

Q Scientific insulation with thick
rock wool pod on both sides
of cowl




To be sureof flashing acceleration
be sureyour spark plugs

“*GCHAMPIONS

Am-i'ardknu TS varH ef Falces sprdrﬂraﬂj all racing
drivers ue .hmrpms it Plugs,

Only Champions have the patented Sillment
seal which makes them permanently free from
troublesome leakage common to ordinary
sprark plugs. This feature insures uniform ig-
nition in every cylinder, greater efficiency and
economy than is possible with spark plugs
wh ich leak under today's higher compressions.

ion manufactures spark plugs m:l}r, and
lll:l:l;l- ingly is backed by research, engineer-
ing and manufacturing facilities without
equal. The better performance of Champions
is traditional and proved by their almost ex-
clusive use by racing champions everywhere,

.-_.--"-"'1"-""“.._\][ Irrwm’mhﬁ'

is sluggish and gives

you poor gas mileage,
your spark plugs probably look like
this. For economy replace all spark
plugs, even CHAMPIONS, every
10,000 miles.

You've always ahsad with Chggppon !

BA
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Business is Searching

e ceceee. ForYOU, if .. ..

IGHT now, in many lines, there is a search
for really good men—managers, leaders—
men who can take charge of departments, busi-
nesses, branch offices, and get things humming.
As always, there are not enough ordinary
jobs to go 'round—but rarely hefore, in the
history of American business, has there been
so much room at the fop/ And new jobs are
being created by the business pick-up in many
lines—jobs that pay splendidly and that open
the way to lifetime success.

Ordinarily, there would be plenty of men to
fill these jobs—men in junior positions who
had been studying in spare time. But most men
have been letting their training slide during
these dark years of depression . . . “What's the
use? —You have heard them say. Perhaps
there has been some excuse for sticking to any
old kind of a job one could get the past few
years—but the door is wide open for the man
with ambition and ahility NOW!

And don't let anyone tell you that “Oppor-
tunity Only Knocks Once”—that’s one of the
most untruthful sayings ever circulated. Op-

portunities flourish for erery American every
day of his life, £

Far more to the point is to be ready—to be
prepared—to make yourself inferesting to the
big-time employer—and LaSalle offers you a
short-cut method of qualifying for opportunity
jobs in accounting, law, traffic, executive man-
agement, and kindred occupations.

LaSalle Extension is 32 years old—averages
over 30,000 enrollments a year—60 American
firms each employ 500 or more LaSalle-trained
men—surveys show that many LaSalle stu-
dents attain 4097, salary increase after gradu-
ation—109, of all C.P.A.’s in the U.S. A, are
LaSalle-alumni.

Why not find out what LaSalle has done and
is doing for men in your position? Send and get
the facts: see what LaSalle can do for vou,
personally!

There's no guestion about it—business is
picking up—jobs are looking for men—the time
has come for vou to gualify for prosperity.
Mail this coupon today!

LASALLE EXTENSION UNIVERSITY

A CORRESPONDENCE INSTITUTION

4101 8. Michigan Ave., Dept. 464-R Chicago

1 am in earnest about my suceess and T would Tike to have your special
booklet—without any cost or obligation to me—about my opporiunibies
and your success training in the business field 1 have checked:

Business Monagemoent OIndustrial Managemont
EHlnhnr Accountancy [ Modern Foremanship
OTrafic Management L Business l[mrrcnrundtn::
OModern Salesmanship [ Business English
OCommuencial Law O Efective Speaking
U Law—Degree of LL.B, OC. P A, Conching

OExpert Bookkeeping O Stenotypy

IR o mmm e e e ma s —————— i

G e LRy . |, . | SNSRE R R R R
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Ak for one of these
booklets —os o siimilar
one on your own ficld of
busipess. They are freel
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MISCELLANEOUS

Threads in hole counted with aid of mateh.........578
Match and rubber band kecp test tube from rolling. 5&2

Anchoring steel hoops on wooden barrels..........
Preventing fraying of hemp rope. . ... ..... ... ..., m
Stick through jug handle makes carrying casy..... 588

Cardboard aids in stringing beads. ...... :
Rubber band makes comfortable watch it:ra.p veen..582

Artist uses match book as emergency rule. . ...... . 582

Baottle cap in funnel speeds up ﬂthr:ng ............ 11

Severing spring wire. . .. . ..ot it [ 5]

K.I'IE' F.dl 'Enr c_nrpen‘ber: - rowow .553

ki "y “Falcon™ trim, sturdy 18 ft. inboard—Part L...... 600
- = ;‘;mplhta“nfi:mdetkhu'll i:nadie wii:h solder. . . nzaese 607

eeting lining makes sleeping bag casy to clean. . . 607

ON RAZOR BLADES h]urt;:.rdlubl frnI:n steel ﬁ“ |l_|lr|.1.m! ................. G824

1 otched putty knife pulls glazier points. ... ....... 624

Rust dulls razor blades ':'“,"‘_'kh"' : A Carrying case for blueprints from stovepipes. ...... 624
drop or two of 3-IN-ONE Oil applied Dust shield on typewriter cuts repair hills. . ... ... 6825
to the edges after shaving prevents What you can do with liquid plasties. . .. ......... 826
rust—lengthens blade life! Get it at Workman sug orts tree trimmers in belt pouch....630
Brush for rubber-cement jar assures clean handle..632

Hardware, Drug,Grocery, 10¢ Stores. Monp=spilling brush holder for sign painters........834

IMPORTANT NOTICE

Tt is the intention of this magazine to provide lts readers with
3-IN-ONE 3 - I N - o N E information regarding the latest developments in the mechanical

oiL nrfis. We take no responsibility ns to whether the discloswres con-
tained in our articles are covered by patents and advise renders
ta investigate this subject before making, using. or selling any of
the products, machines, or processes deserlbed, In order to avold

possible liability for patent infringement,
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INTERNATIONAL CORRESPONDENCE SCHOOLS

CELEBERATE 50 YEARS OF SERVICE TO AMEBITIOUS AMERICANS

*

BOX 5598-J, SCRANTOM, PENMNA,
Without cost or obligation, please send me a copy of your booklet, “Who Wins and

MAYEE you've learned that only with proper
training can you hope to get ahead on your job—
mayhe you've often said, “Some day I'll take an I, C, 5.
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. 8. 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 is 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 I. C. S.
Courses in your line of work. The I. C. 5. Limited is
headed for Success — climb on!

1881 ~1941

*

Why," and full particulars about the course before which I have marked X:

TECHNICAL AND

0O Advanos] Tiressmaking
0 F and Cookery

INDUSTRIAL COURSES

0O Agsiculiars O Air Brake [0 Cottea Manofssturing O Mig, of Pulp and Papsr O R. . Bectian Fareman
O Adr Consitioning (] Dml_LnTJm [ Marine Engines O R B, Signelmen's [ Refrigerntion
] Architesoursl lhn.ld.nl: L Elestricnl Drafting O Meshamieal Deafiing O Sanirary Enghnsers
O Archiveetura O Electrical Eagioeering 0 Mechanical Engineering [ Bboet Mletal Wark
E Aute Engine Tune-up [ Electrio Ligh O Mine Foreman L] Bteam Electrio 0 Steam Enginss
Auto Teohmiginn I Fire O Navigatlkon i Beeam Fitsing
[ Aviation O Boilermaking [ Foundry Wosk O Patternmaking O &rruetwral Deafilag
OB # Enginsering O Fruit Growing [ Heating [l Phar [ Plumbling O Etructural Engineering
[ Bui Emnting [ Heat Treatment of Metals |:| I-'.uml:w Irmlnq: [ Surveving amd Aa
O Ch ¥ O Highway Engineacing [] Teleg Lu-w:r;.l
O Ciril Engineering £ House I‘l.II:I.DT [-"uhl:n 'Il"quug nﬂnmin: O Texule ’Jznnl.n'
O Coal Mindag O Locomatlve Edil-'nnlr adic, General O Toolmakin
O Conorete En.‘mlurzlug o 'rl.lchmut (=] Ihuilu Orpernilog EI T'F:lilln.: Elecirio pod Ges
O Contrasting ssd 0O M t of Iaventions O Radio Bervicing Woolen Manufsoturing
BUSINESS COURSES
[0 Aseoantlng [0 Adverilalng B Collegn Preparatary Foramanahip 0 Ballway Poatal Cleck
O Backkenping O Commersial Frenoh [ Cleade Behoal O Balesimnnalulg
[0 Business Correspondencs [ Cost Aceounting High Behanl [ Ilustrating Sporetarial
L] Business Managemeit O, P. Aseounting O Lettering Bhow Cards Blgn Lettering [ Bpanish
O O Ciwll Borvioa [ First YVaar Collegs O Managing Mo at Work O Traflia Managameant

HOME ECONDMICS COURSES

[0 Home Tiressmaking O Ten Roam amid Caleteria

[0 Prodessionsl hln-u.u.klu- and Tieaigning Mapsgement, Catering
A, R s L Sl L
i State., wDreneml PaplBlom., i L e

[-'ﬂﬂﬂ'dldll Fﬂiﬂ'hrl‘r .imd' enupon 1o Infernsiiensl [“mpnrld'rneu: Bohosly Conadéan, Limiled, Yomirsol, Candadd
Britdak residente gend saipon fa [ O 8., d

71 Kingsmy, Lendsm, W. . 2, Englan
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NEW AIRCRAFT PLANTS

GER PLANTS

ok o i

MORE and MORE PLANES

CUNTIRIR 9% SR SIONN | ) C
&
(2L Thcs means
MORE JOBS - - MORE RAPID
ADVANCEMENT--QUICKER S5UCCESS

At last Aviation is petting the facilities needed to
turn out the tens of thousands of planes each year de-
manded by our army and navy...to meet the urgent de-
fense needs of other nations. .. to produce bigger, swifter
transports...to build the multitude of private planes
wanted by the thousands.

This means jobs by the thousands. .. for TRAINED
men. Soget the training you need .. but at the same time
don't overleok HOW BIG you want to make your future.
Don't be satisfed with anything short of the outstand-
ing Aero ITT training that has won hundreds of men
positions of growing responsibility with over 80 hrms
in Awiation. Find out about Aero ITI's iive courses of
training —send the coupon MOW.

SHORT Aireraft Construction COURSE
evaloble @ Aeie (Tl hcensed™ peociion! srhaoh lecaied
o Hew Yk Ciry, Chicoga, ond Memphic Wile o win
for dessile. * Escluaber, proven Aeeo IT] maibeds wied,

Aero Industries Technical Institute
5253 West 5an Fernande Rood, Los Angeles, California
Five Courses Ilillﬂmﬂtﬂlﬂﬁl and AIRGMAUTICAL INGINDIRIMNG

V2 Mosth Aircroft Mechasics Coune
Approved by UL 5 Cwil Asronousies Boond

=== ADVISORY BOARD=T

ROBIRT E. GROSS JOHM K. NORTHROP C. A. VAN DUSEN
Prodident, Lockheed Prasidant Vice Pres., Consolidoded
Airgraft Corporation . Nevthrop Aiverali, ine. Aircraft Corporation

YOUR FIRST MOVE - SEHD THIS I.'UIJPDH

AIRD IMDUSTRIZS TECHMICAL IMSTITUTE

5353 Waar Sen Fy de Rewd, Lo & L

Please pend information sn Asre ITT trainisg Tor Aviation careers. 1 am

lmmmd in '|h4' 1u|l-r'|l1r branch of Avistion: [ Abrcradt Mechanics;
1 E i O] Undecided, pledan send more informi-

lm-ﬂ Years High E-I.hwl _'| LOL ORI 4 Years College (Libersl

Amd: 0L 02 0% O % Years Engineering College: [ 1, [ 2,

OL0a

Hame

Address.

10A
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EVER

To Master, this New 1941 P-A
21 Major Im, ements

® Juet touch a key and blow normally: you
ean't miss. So eany, and such beautiful tone.
Mothing te compare with these new P-A
Saxes, Clarinets, Trumpets, and other P-A
instruments, Fually guaranteed; your success
aasured. See your music dealer
or write direct for beantiful

Have You

FREE BOOK. No abligation, Easy (bRl
terms, Greatest fun, easiest with P-A. SNLSRGaN

PAN-AMERICAMN 120

403 P-A Ridg, 30 Days?

Elkhart, Imd.

. Nuilomal Baking Tnrtliubs snnounces n sew home siod
] |uln-lumn|-\:ul h.l:rl.: - Baking now mu.a e
nd uslr wunpes,  Nearl =

g - WL WL o g Aoy *ucient
Fernd e L “Opgeeslunkises in Commedsial Hakisg”

LLC
P S TR P T

Mational Baking Instituts
1315 Michigan Ave., Depl. 1354, Chicsgo, U. 5. &

Roth Elettrie Are snd .l.l:ut:rlrllz Il. praciiesl Bho
E Ilan metkod In a I e ik 5, Mo ‘toxt I|ll|l-
¥ irn by delng Lot tul-
= ATH E , coutses In

¥
free. "u'nl': i

MIﬂH[GﬂH TIMDE SCHoOL

i 3738 Woadward, Beokrait, Mich.

ﬁ,HN MECHANICAL DENTISTR'

Be A Dental Technician
AT 'm.'. to make Crowns, Bridges,
1 ek ||.-I 1r\1;|;||1s|.¢-|l I.:.-
AHHY feet ape
nt Bervies.

tomcli b a3 pment. | 1
¥ Dayan: 1 Eve. E axy tarme, Write NOW
for free catalog P and tool offer.
New York School of Mechanical Dentistry
125-13T West 31st St‘r\eti.. Dept., 9, Ne# York City

ELECTRICAL ENQINEERING. Gt

gocd l!ljp I wlde elec-
unnuﬂ-unr“hlt T ¥ m Suny

Tlﬂl feid. Modern. Ve eary masde -!uujr
_lIHﬂl-NEIRILn- fing sourss in Tn
¥ . 1 -1 o m h 151 T |
ONLY 336 shiler soures. .ml"" pazmant T u..;'“i""' ko g T
F“EE Weils a8 Irea rnil mahned ow Hlﬂs,. ant lll.llw B,
LINCOLN EMNG H’!ll!lllﬂ- SCHOOL, 211- P38, Lincolm, Mk,

ARTISTS MAKE MONEY

Find out your ability. Bend name, age, ocoupation and
for Fres Voeational Art Test.
Faderal Schools, Inc., 4131 AFedirs] Schooks Blg., Minneapelis, Minn.

MAKE MONEY AT HOME

TR TR

Amnzing rubber mold-making aoiflt malkes
Mexitle molds of plagues, pel Lrays, Do) fl‘l
o, Molds cost from o to 25¢ ench, Esch mol
mnkes hundreds of novelties and gifis to sell Up to
®1.04 ppiece! XNo expericnce nocessary,  Gulek
. Hiart ||r|'rﬁ|l|1||_l Iusiness in yoar home
il Lid sbires. Ehopa, frlends, resoris,
mm <un||: by mall. r|.1|:| oF Bpare Lime, **Molds
ors Handy Book™ and 1ist of buyers FREE, Write

S0=-LO WORKS
Dept. U-827 Cincinnati, Ohle
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m & M CONVINCED

THAT ! CAN MAKE 600D
MONEY N RADIO .

/M GOING TO START
TRANING FOR RAD/O
RIGHT NOow.

”0— NOT ME.
i NOT So/NE TO WASTE
MY TIME. SLCCESS /S
N JSUST A MATTER OF

N LUCK AND f WASN'T
BORN LUCKY,

WES! I'VE GOT A

Goal Job HOW AND
A BEAL FUTURE.
THAMNKS TO
H.R. L. TRAINING

'VE BEEN STUDYING RADID
OMLY A FEW MONTHS AND
Ui ALREADY MAMING
GOOD MONEY IN
MY SPARE g
TIME |
=

i lvow CERTAINLY |
G [ wgw RADED. [
MINE NEVER
SOUNDED [
RETTER..

[7 oM BiLL! rm
50 FROUD OF
You. YOu'vE

THIS MR 1, TRAINING
IS GREAT. AND THEY
SENT REAL RADIO
% PARTS TO HELP
ME LEARM

QuUICKLY

—p——
{ SAME OLO GRIND --
SAME BRINNY FAY
EMVELOPE-- I'M
JUST WHERE 1
WAS FIVE YWEARS

~Ou'kk ALWAYS DE
A FAILURE, TaMm,
UNLESS WOu DO SaME*
| THING ABOUT IT.

1 WrhHIsE AND WAITIRG
WON'T GET You
ANYWHERE

GUEYS I'M A
FAILURE -
LooKSE LIKE
Ul NEVER
GET AnywHERE

BILLS A SAP TO WASTE
HIS TIME STUDYING
RADID AT HOME

| will Train You at Home in SpareTime

fora GOOD JOB IN RADIO

l. E. SMITH, President and thase eaming in Televis| tells ahalsl my
Natlenal Radio Institute Many Make $5 to $10 a o o T o i aowe mars
W Extra SP im than 100 fetters from men LB trained, tell-

eek in are Time ing whot they nre doing and eormisg. Read my

Redd my
Estabished 23 Years While Learn i“l money back SRrcomeni- MAIL COURON in an
cOvElDpe oF pasd : 1—3
Trained Hadlo Technlelons make good money The day you enmoll, I start sending you Exim A SN PR O
wnd you don't have Lo glve up your prespnt S9NV Job GHEPL—SLITT BNOWING you bow te J. E. SMITH, President
ob or leare home 10 learn Hadio, | train  Pones zopaie jobs; iheugheut poue Course Dept. ioP,
¥ou at home nights In your spare time. many make 5 to $10 n week in Spare tons Hational Radio Institute

while learning. I send special Baslio equwp- Washi
nseal W ronduct experiments and a4 clrouits. ngtan, D. C.

“hy MI.I'I}‘ “'dl.ﬂ Ted'lllituﬂﬂ. This G050 treining fuethod mokes loarmbnge ot

home interesting, L. actlcal. Wi '
Make $30, $40, $50 a Week Also GET *w?’f{-’f"c'ﬁ% II'@EF;{EE&?E;" ALL. IT'S NOT TOO LATE.
11-:\;.!1!.‘; il.l'ruulltﬁllr.jjn‘ ILI.EI;II'I-I employ operators, i b i 3 TAKE A TIP AND MAIL
Eechinlcians. Hadio manufacturors employ test- u-" w‘l-.nt Rﬂ ¥
ers, Iospectors, servicemen in IDﬂd nay johe Fi“d -t d.n a“d T-HAT Gaum“ Tﬂ
Hadle jobbers, dealers, employ Instalatian snd Television Offer You ML, |, TONIGHT
sorvicemen. Many Madio Technlelans open  Aex Toelay! Mail the eoupon for my BEF
thelr pwm Radlo sales afd repair buginessegand  book. VRich Tewards in Radlo.™ 1t jsoints ou
muke §30, $40, 50 a week. Oibers hold Badio’s spare time and full time opportaililes
Lthelr regulsr jobs and make £5 to 310 o week
fleing Radies in spare time, Automobile, Po- 0 NN 0 0 1N O NN 0 I O N O I O O
lice, Avintion, Commercial Radio, Logdspeak-

). E. SMITH, President, Depl. 1DP

ef Byatems, Electronte Daeviess are other flalda

n.l:l'orlhs opportunlties for which M. 1, 1. glives MNatiensl Radis Institutle, Washington, 0. C.
fhe required knowledge of Iladie. Telorlaien Mall me FREE, without obligation, your 8i-page book *'Rich
Hewards §n Badle.” [(No salesman will esll. Write plaimiy. )

promises 1o open good jobs aoom.

Age
Draft Registrants!

Hupdreds of men who know Radio when they ol . R L e e e i A il i
onter Ml service are going to win Spes
elalist ratings in the Arny, Mavy ond MArinp Adifiress o
Corps.  These miings pay up ba 8 Limes n e T T e
PHYRIS'A or Beaman's hass . in addition ta Ci

Ly, Lk s DR i s e i

ﬂlf‘:!';ﬂn in!lT rank and prestige] Whelher you
anliat or wWalL for conscripiios=I1T"3 SMART
TO LEARN RADIO=MNOW!

AFRIL, 1941 11A



RHigh School Course
at Home

Many Finish in 2 Years
You can complete thissimplified High School
Course as rapidly as your time and abilities
permit. Eguivalent to resident school work
Srﬁmres you for entrance to college. Stand-
5. texts supplied—Diploma. Credit for

H 5. suhjc::m almady completed. Single sub-

glﬂ hSehoaleduention isvery important
dvancement fn business and Indusiry and socially.

College Entrance
Dwuring the past 19 years, our High School graduates
have admilted 1o 531 gFh::l'-n:r.|1. Unmfﬁlhﬁ
Caolleges, Junior Colleges and Normal Schools — 8040
of them without entrance examination. Course also
prepares for teachers’ certificate and pre-professional
EXANINALons.,

Business—Industry
Toget and hold a good position in Business today you
must be able to write clear, accurate letters and re-
por te—do figuring involving Algebra and Geometry—
m[k intelligently on maum requiring 4 knowledge of
Geography, Histoey, MOMICS,
In Indu:ugr— haﬂu::ll. and Erlg'mtcrmz:
rmust have at least an elementary knowledge of
yaics and Chembatry—be able to figure quickly and
n:l:m'ntel].r—km'l.r something of amical Dhrawing
aml blueprintg=——and be able to talk and write ac-
curately and clearly on both your work and ordinary
3 S P ——
' COUrse | Pre| tory edo-
cational requirements for Business and m

Don’'t Be Handicapped—

Complete Your Training Now

Be a High School Geaduate | Prepare yourself for pro-
mation 1n Business and Industry — [ur the Professions,
College Entrance and social success. Mo matter what
line you may sclect, High School training will prove
invaluable to you ! Carmoderate fees cover all instruc-
tion, standard textbooks and Diploma. Easy monthly
terms. Get ahead in life. Start your training NOW!

17 Other Courses

Over 150 naoted Educators, Engi-
neers, and Business Men helped
preparecurspecial instruction ma-
terial, which iz used b m..m. resident
schools amd colleges, avy and
Provinee of Mm'l.l.tnl:-u. L:mnda We
offer you quality lmnlnguat bome for
the beat paying lines sted in the
cnuml.r-aabhgatmn Write TODAY.

Mail coupon for information about line that interests you
Mir’l:ln S:l'mnl. Drexel at 58th, Chicoge

- -

Tell me how to train for Hoe checked. No DbILEuhOIH
OHIGHS EHDUI.CGURELHDIMI Englllﬂ'rlnﬂ
O Ao ntlnﬂ&.ﬁudltln* ODraft

[ Architecture & B D[.ibom'l Aris
ClAutomotive Engin® rlnl CPrivate "inc:n&-tir

[ Business Management I:IHi erAc’ t. {C.P. .& 1
OAviation

O Electrical EuFinHHntt
OElectrical Refrigemt’'n
O Alr Conditioning

ClSalesmanship
OBusiness Law

12A

PARKS AlR COLLEGE

PARKS AIRPORT AST ST.LOUIS.ILL.

Ofiers YOU COLLEGE and PROFESSIONAL TRAINING

Majoring in AVIATION

Accredited by the Illincls Buperintendent of Publie Instruetion. 1.8,
approved a8 u Commercinl Ground and Flying Schook and Mechanles'
Behool. Acoredited by and cooperating with the United States Army
Alr Corps in giving flight and mechanical training. Open to high
lll:l'ln\}] graduaies,

FOUR eowrses lead to B.S. degrees In Prefessional Plleting, Aviation
Dperations, Maiatenarce Engimsering, Asronautical Engineering.
TWENTY-TWO TRAINING PLANES are geed in R:rl.rl'ru:lﬂml fiighi
training which properes graduates for airline #ight oporations.
76,000 hours flight training given, 3000 hours belng flown monthly.
FACULTY of 82 apeclalizsts In varioas flelds of aviation.

1588 graduates,  Enrellment limited ©0 & total of B00 commercial
u.;linl.tiun. ltludnn!u a5 l:‘é:i‘?f:[r EII;:“NEE‘. af .Lﬂvul

1 pere alrpert, Z5 bulldings voled Lo echonl purposos exclusively.
Darmitories and dining hall st the College.

Bummer term July 7. Send posteard for now (4-page calalog.

14th TEH.H PARKS AIR COLLEGE, East St. Louis, NIl
TRAIN YOU

For A Big-Paoying Job
- IH THE MEAT BUSINESS

I WANT TO

brmpis wxpark
harn, Clorarns

nfar
(1 | I cSepa
Thomas E. Lattin I'Ihl: rlli:.:lr":I;muLnlnn 1.;'1‘:& " lnphj rulr|1. l-.-ubl Write ma
FPreaident ay fur my hig FREE cataleg azd all detnils

Mational School of Meat Cutting, Ine, Dept, U- II.. Toledo, Dhie

Regain Perfect Speech, If You

Every stammarer should have the new 257 page hook Stam-
mering, 183 Cagss and Correctlon,’” Sent freo @0 siammeners,
It ddesoribes the Bogue Unit Method for ihe scientif correc-

tion of staminering and vering.  hlethod suecesafully useil
nt Bozue Tns s—alnen 1A,
ElelATa, Fi Albon. Mo aly II_L i, Benfamin
M. Bogwe, Depi. 1325 Clrele Tower, Indianapolis, Iadians,

Endorsad by phy-

-

Improvement Guaranteed

build, strengthen the veeal organs—mod
» u leseons—h l.|'|. h} I'I..I:||I|.|.I|.17-|.'|l:ri||:| prunid aEmd
R
ﬂ’ill-'ll e ¥ 'IJ|I| FIrye BII_E' it £ OF I-'L'a'i'l.hl_llf Ve

rige for weosderful wnire book—wmi tes
I-:‘w':- '|7|FI‘| :| ais tam now hava ik rnlru youm wani. Mo [Heis
e senl 16 msvone under 1T yeare upless sigred by parenie

PE‘“FEUT 'h'ﬂICE INSTITUTE, Studie 1354

E. Lake 5t., Chicago

We
ik

CARTD_ON,ING

Excliasimm

IJu |MI.

WELL

ﬁ:l:l' Fonton lt||‘-|1
WHY NOT H||-|‘.‘-|:|l BRFLARE, uummu fall, j:'-l:h
oriigy bubterdlies, insects for Eral-
itplessune. I by l'm oolleciions, Good cpsh jpricos
paid. Same worth §1 to 87 esch. The work is in-
sl I-uwrwﬂlts wﬂ'h. m:.r Insiraciions, pletures,
rice list. Dion't delay; fend 10c inot sanmps) for
llustrated Frospecius, before sending butterfiies,
Mr. Sinclair, Dealer in Insects, Degpt, 6, Box LIR30,
San Diega, Calif,

At home—Iin spare time. Many overcoms
Catnge=Iright,"” galn solf-confdence and 1n=

1 ﬂ Ccreass Carning power, thls eosy way, Write
Pﬂ 1 far frec booklot, Howfo Work 1Fan-

ders With 1i’nr11md.mqu:lmmenu.
HMorth American
115 Michigan ln..'a':ul-n. ||||-r-|-:
EE"iD rulJ htl.‘lr-l-‘fr Flulh nama uﬂ |ﬂr|r- faor_big

FOODEs, GROCERLE .PI.:I[ L HE]

rl|II s Mﬂ.lﬂl warkh Hm Taurs .UIHI:P TEL

EEI Bow fhess prodects to friends, neab
Lt semsational values, mors than 200
ntu|.1|l::I 1: uets usesd in every home.  Eam hlg
spare tima, No sxpariEanas nesmaary.

r
rlu Tar I':Ib& E $6.00 Assortasent of P'roducts ."1'(’1'&.
TANOL, 3736 Monmouth, Cincinnati; Ohio

56.“_‘-" Full Size
FOOP E HOUSEROLD

POPULAR MECHANICS




PR E PAR E N OW OnJobs Like These—No Correspondence

Real Work on Modern Electrical Equipment

FOR A BETTER JOB IN

ELECTRICITY

By I2 Weeks Training
in the Big Coyne Shops

Get into a real live, money-making field where thou-
sands of men make $30, $40, 250 and up a week in the
fascinating fieldof Electricity. Preparetoday for vourplace
in a field that is full of opportunities for the trained man.

Learn by Doing — in 12 Weeks

on real motors, generatore, engines, ete. The fematrkahble “Learn by
Diodng" methed used in the great Covne Shops traing you in Elec-
tricity and its many branches in 12weeks. Actual shopwork—not a
omm:roamenm course—youn don't have to recite, Instead you are
trained by actual work in wonderful, modern davlight shops on the
finest kind of Electrieal equipment, under personal supervision of
expert instructors. That"swhy you can prepare in so short a time for the
wonderful opportunities in Electricity when you train the Coyne way.

You Don’t Need Previous Experience
or Advanced Education

Coyne is practical "Learn By Doing™ training —that's why yvou
don't need previous experience or advanced education.

ﬂstoundmg [ PAY COST OF TRAINING cravune

¢ Qver aYear to Pay in Small Monthly Paymenis

Get your tmTrnmg firat—then pay tuition In easy monthly  you'll have 12 months to complete your paymenta. Mail
payments starting 5 montha from the date you start schoaol, the coupon now and I will send yvou, without obligation,
or 2 montha after the required training period is over. And  full details of this astounding offerl

EARN WHILE | RADIO COURSE INCLUDED; GET THIS
LEARNING! | »tail Coupon Today and L'l tell you shout thisaddiienal tininz HWF R EE B OO K

am including without extra cost. This fust-growing branch aifers
Many of my students do | many opportunities fora better joband a real fature, Here at COVNE | Get the new * Cn:mr Opportunip
part-time work to helpout § you will get training to prepare you to fill @ job in many branches§ — Bool,™ Civing all
g of the Electrical Industry . . . r ==X FBH! .a.baur.l'. Oy
*ou will do actunl work onf]l ! 4 'I"*-’-Iglﬂ.ﬁ’-IIJCE l'et'l}f;ﬂ"
equipment by the famoua)’ Showing eticoce
COYNE"Leatn by Doing " meth- atwarkon modern
od which quickly and easily electibe Egupoient
glves you the PRACTICAL undder the person-
ENOWLEDGE you will neod ol lumruslfm af
for o job or o business of your T
own in this gigantic branch of ﬂnﬂﬁ:&'ﬁﬁ. q{mn_
Elmtrlmﬂ- Thia additional | Timeg EmpleymentOifor, Pay Alver
tralning iz ot 0o cxia E pation Plan and = Gradoate
mployment Service, Yours with-
out ooat. Simply Mall the coupon,

A Real Switchboard in the Coyne Shops

with living expenses while

training for_big oppor-

tunitiesin Elu:ctnv:lti'. If

you need a part-time jo

Ill.{Eil'l pleyrment Manager
| help you get it

EMPLOYMENT
Help For You
After Graduation

C Foap
Pictors. Alse

M 'G : d E 1 s - - - L1} L
e MAIL 5y
employment he er 1 ;uu 5' h““ m EH'mn . i 1
sraduction. You arc el Coupon 1 20 o Sir bk shou Corae 8
Froa: GoapnlE o E Tf.].lil.hl. and give me all details regarding [ ]
BT vie Now‘ [ nre _Time Emplwmcnt CHfer.” g

any time you need it. - 1 ‘I"'a*,- Alter Graduation Plan™ of easy,
§ monthly payments, and the Badio course i
1 you ore [ncluding. H

EW 1

H. C. LEWIS, Pres. PORINE LBBB: | e cisvimaiio
COYNE ELECTRICAL SCHOOL: H
£ ] ADDRESS. . S, |
500 S. Paulina St., Dept.41-72, Chicago, lll. ; s I
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YouRr INVENTION WITH U.S. PATENT

Small Ideas May Have
Large Commercial Possibilities

Inventions do mot have to be complicated to
be profituble when Patented. The Se and 10e
stores MNourish on simple Patented products
which sre commercially successful. The zip-
per, safety pin, thumb tack, paper clip, collar
button—all are simple vet familiar inventions
—brought thelr inventors rich rewards. If
you hove o Patentable invention—act to pro-
tect it. Send for our FREE 458-Fage Book
that tells you how.

CLARENCE A. O'BRIEN
101 Adams Building, Washington, D. C.

Registered Patent Attorney before U. 5. Potent Office

%Wmu IMPORTANCE

OF QUICK ACTION—HOW TO OBTAIN
PATENT AND MARKET INVENTIONS

If vou have invented something, if you're interested in in-
venting something, you need our new 43-page book that gives
the entire Story of Patents, It tells you for the first time
about new phases of invention, how othera succeeded, how the
patent lawe protect you, how to market your invention, where
to obtain finances, how to form a eompany, partnership. or
arrange for royalties from your invention's sale,

PRACTICAL BENEFITS OF THIS BOOK

You will find 6 complete pages fllustrated with sgimple inven-
tions that have puccesded in six different flelds of indoustry.
Over 100 illustrations are in this book. You will read the
stories of ten (illustrated) of Amerien’s moat famous inven-
tors, You will find an experionced and thorough survey of
market conditions affecting the inventor—showing the possi-
bilities for commereial invention today. Entire chapters are
devoted to the value of a patent in promoting the final sue-
cess of your invention, The importance of quick nction in
applying for patent i stressed—~facts revealing danger of
delay are emphasized.

If you expect to realize fits from your invention you must
protect it with a U, 5. tent. Otherwise you may find that
all your time and labor h.l:l\-'! been loat, because it often hap-
pens that other inventors nre working on the same invention.
If you have mn invention. or an ambition to invent—get the
information on obtaining patent AT ONCE!

FREE RECORD OF INVENTION FORM

When you gend for our FRERE BOOK, we include, nlso Free,
our apecially prepared Record of Invention blank, on which
you can quickly l'mfkl: and date a BIuIEtEIIL and deseription of
vour invention. This “disclosure’ as it is called, may be ab-
golutely invaluable as evidence for voun, should your rights
ever be contested. Be sure to get it and use it

Every year (hnusands of Patenis are granted. Very few, however, répresent
the diecovery of entirely pew principles. Most of them provide new methods
of doing some every-day thing In o belter way-——changes Tor greaier of -
felency, uscfolness, adaplability, or beauly In some previously Paionted

REGISTERED PATENT ATTORNEY before U. S. Patent Office

14A
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T
Con 1oZen? @
IMPROVEMENTS IN

MACHINERY, ARTICLES, DESIGNS, FORMULAS, ETC., IF NEW

thing. These IMPROVEMENTS are patentable If new, and [ e e
petuxlly represent new invenlicus. ‘These [nprovemoent Patents wa ui“ . -
offer lurge chances for prodit if commercially useful, The busl- | _—
ness world wants Improved producis and servioes, SFHiﬂ ﬂﬂﬂlﬁﬂl‘l f

FINISHED DRAWINGS NOT NECESSARY to
Dar Big.Book tells you how You can stort immediately (o apply “ILIT!H"

for Patent Protection even if ¥ou haven't flnlshed malels of
drawings arailable oow. 1t wil toll you how we ean prepare | INVENTIONS
the specifications aml Dolehed drawings neceskary In Lhe form Buis - to Hie essniial
prescribed by the Patent (MHce-—s0 a8 fo secure Tor you fall Antire. of  Fnamcrkboms

Patent Protection. Mall Coupon for Our Big Book TODAY. whigh might be cons
widorod of walue Ho the

OUR SERVICES TO YOU e o

We are Registered Patent wnd Trade-Mark Allorneys, serving "“I"'“' i such mat-

Lurentors all aver the Unlied States and abroad. Our Organiza- B ot o/ aasiating 1o
tion 15 complete. We have Draftsmen, caperlenced Searchers submitting your ins
and Attorneys 1o serve your lnlerests. We cun pet 25 your legal venlion fa the proper
sdviser in all Patent Matters. Our complete serviee i3 deseribed authorities.,

In Our Big Book. Mail Coupon for It XOW. f

REASONABLE FEES—CONVENIENT TERMS

Dom’t worry about finances, Our fess are vory reasonable—we can arraige convenient terme
of payment, It is our custom to peomit clients 10 pay fof our services in installments
n3 the appllieation progresses in ouir office. See cor Bl Dook for feed In oblalning I*atent.
It explaing our arrangemente clearly. Send for it NOW,

GET FREE PATENT GUIDE—MAIL COUPON NOW

1f you have an Inventlen In the making—If you simply have the crude elements of sn
Invemtion §n mind—you should have cur Big FREE BOOK without delny, It will guide ThESE FrEE
you every step of the way—from Lhe preliminary search stage to the issusance of the fnal

patent grant, This book contaime twenty-five chapters deperibing in plan man-to-man MAIL
ialtgﬂr:;ﬂﬁﬁtﬂyhui Dbt:idfnltr n Enlr‘nt amd |||r|rltr|:1{|g umn lr:u'rl::'nl;lnn. This hmtﬁ;- ﬁhﬁ{-

ile b Ledr ¢ phove coupon of wrlle us e letter o posteard TODAY! CGUPDN

1D1 Adams Building
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Learn this
Profitable

Profession

in 90 Days at Home

Hundreds of men and women of &il ages 18-50 make E10.00 2
$20.00 In 8 single day giving eclentific Ei'ﬂ'ed]ll: J]usuax: sl
Hydro-Therapy  Lredbmenis, Thore I8 & damand  fron
Heapitals, Sanltariums, Clube, Doctors onal |.1r vatn pationts as
wall ns mpu"unillll far eatablishing your own ofles,
Learn this interesting money-muking profeseicn in yodr ewn home
by mail, through our bome stnly coorse, Hame instriclors
i NATIONALLY KNOWN resldent school, A diplonsa
i wupen completlon of the ecourse. Course can lie
completed o 3 to 4 months, High School trala-
ing is mob Becessary. Many earn big money wiille
lenrnlng.

Anatomy Charts & Booklet FREE

Enroll new amd we will inelude uniform eoat,
medieal dictionary, patented reduelng roller aod
Hydro-Therapy supplies withogt cxira cost.  The
reduckng cosires alone may be worlh many iises
the modest Laltlon fes,

Send goupon new fer Anatomy Charfs amd beeklet
contaiming phetographs and letters from suecesaful
graduates. These will all ba sent posipnid—FREE.
R - - - war
THE Coliege of Swedish Massame

Dept, 464=30 E, Adams St,, Chicags

You may eend me FREE and podipsid, Anatomy Chaole, booklel o=
taining phetograplhs and letters from gradustes, smd compleds deiulls
of your ocdTer.

Mame e e . L e 5
AT s i s i i R —
L T e T [ L1 L1 e

Increased
production
means more
Jobs for MACHINISTS

and bigger pay for men who know their work

Thiz home-z*udy course gives vou the practieal facta on
moidern machines, up=to-date methods, vou need to advanes
in machine shop work. Take advantage of the other man's
experience as found in books, to solve your problems,
inerease yvour efficiency, with

The NEW AMERICAN
MACHINISTS' LIBRARY

5§ valumes—2014 pages—1B853 illustratisns
[A eombined home-study course and reference library)

This brary of machine ehop practice woas written proctleal men,
It gives you Lthe best methods for every klnd of machine shop work,
It fally explains lathes, deills, and ofher machine tools and thele
operatlon, sutomatie serew mochines, speeds aml foeds, gear de-
=slgn and aduetion, punch and die work, metnl sarfacie, efe.,
&e. Plalnly  written—eompletely fllustentad—ihe hest kind of
help to the machine shop man who wants to advanss hims=eil,

Mo money dewn—special price—sasy payments.

l"--—ﬁ".—ﬂ-----------ﬂ---------‘-‘-"-r
| T T T T
I EXAMINATION COUPON !
]
| McGRAW-HILL BOOK C€O., 330 W. 42nd 5t., New Yerk II
] RBend mo for ten cdavs® exasminstion the oew Ameelenn Mar
i Eags® Library, IF watisfactor | will i vl EE_S0 b B0 o« ]
mndl B3, 00 momihly wpill ihe '-ru v of B16,50 s paid, [ ]
I wanted. I will retorn the hond sasipiic, (Te Insure DleDl 1
| Fhipment write plainly and Bl in . I Bknns.] .
o | Ty o R R et B A L e T S L e 1 ilaE
i
Fomae Addresh. . ... B i B P L e T ]
Il:'”;-,-pn:”g;:m.. et LR S R T R et |
Il'tlullmu------.--.--... ...... R P e e S o Wiz |
Mamv OF COTPRNE . & o v i sininnie o bos e nms s b nsioes MGl A

e e
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H in & wonderfal NEW way o ] ] h
A e

ofl den't heve to peactles seales,

ot ("t v B ntudy for Yeuang or

al um poa rlun diea, Ammze your friends, I'?Img.I fir plansars
oY, Send |

or fur mum- Chak It very low, paymene ue complete
" Ko oblisstion,  MARWOOD SCHOOL OF MG
lun u-uum Frog., 30 East Adams St., Depkt 42, Chicage

AT HOME You ean lears by oor moders and
criging] syetem of inscraction every part of the
Watch Repalrlng Trade st home, You san
earm money while lesrning and prepare woursell
for nowell paying position or start in business af-
o ter completing our courss of inasroecion. Good
1 waich ronairers are in denand and generlly sam
wvery guod salsries, For parviculsrs apply (o tha
Wisconsin School of Watch Re ng
524 E Mason St MILWAUKEE. -

ENGINEERIN wo veas

B Diegree courees In engineering: Electrical, Clvil, Chem.,
!.[cl:hlnl:l:u! Nadio of Aeivhauiidal. 1 yr. Meli. Drafling. Ap-

.DEGREE IN

proved by Clvll Aceomautiea Awothority, partielpatisn Pllot

Large indusirial eepter. Frop ooairses witls-
Earn board If desired. Low toition. Enter
Digcember, Mareh, VWrilte for Oeialog,

540 E. Washington Bhed.; Fert Wayne, Ind.

\IATINA]

DRAFTSMEN MEEDED by makers of planes, motors, wipment.
Good pay. Specisl Arialion Drafling coarse traine you (::UICK LY
at home im spare time. FREE Bulletin, Neo obligation. Address

American School, Dept. A-445, Drexel at 58th, Chicago

STUDY AT HOME

Legully tratped pyen winhigh=

oA nnd higpor Sto-

hudiness o publle
postunities

H_ rorpTRthenS EEn

Training Mrogram.
nut extra charge,
June, Sepiember,

|I| legal tradining.

More A‘I:nllhl '.'Ihru Pmligr More Money

' pan fraip af hoeny

i -.r Ll H. 8o
BT It 01, 3, ¥
-II inEl imaketial o Lt r.-",'
[ ol fuir Ve - s for Lesdarahip” nnd

denice’ " s FHIGK, e, for tiem SOPR
L.i]“- Estension University, De A54-1L

Corfeipondincs Inalitulion

Chicago

AL Tr:'mlnq Inatitute Biv. 200, Bu I'F-l- . ¥

ENGINEERING, .r-|-|-'ll..7--lI|L. n¥il-
i and - pollce servicing,
maring anrdl Sore § sphiy gkt
Lhis =1l ¥ i= WS enghmeer-

Ing eourse er eze rudin work. Behool
eabnblisived Trae

Dodge's Instltute. Ada St.. Valparaiso, Ind.

L]
ALL L -
= :
s
Y I

:-I'|r|||| D= will |lrl;...|r;-.|-|_ oL
) Pu*s':xm:usnus Dupt P, 1045 WaskingtonAve 'm*‘furlﬂ WY,
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MYSKETS

CAN'T COMPETE WITH

T HACHINE GONS

No sane person would tackle a machine-pun nest armed with a
smoothbore musket! ® Yet thousands of men try to get ahead in
Business and Industry armed with training as obsolete as a flintlock
—and wonder why they don't succeed| ® You can storm the fortress
of Success—and achieve it!—only if your training is sound, practical
and up-to-the-minute. One way to get that kind of training is through
the International Correspondence Schools! Thousands of I.C. 8.

graduates have “moved up' into positions of leadership and larger
rewards, because they knew that, other things equal, fearning
means earning! ® This coupon will bring you complete information
that's vital to your success! Mail it—not tomorrow, but right now!

IHTEHIIMIOHHL CORRESPONDENCE SCHOOLS

CELEBRATE 50 YEARS OF SERVICE TO AMEITIOUS AMERICANS

1891+194]

BOX 5599-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 before which | have marked X:
TECHNICAL AND INDUSTRIAL COURSES

%

*

0 Agrlenlinre
O Alr Conditionlng

U Architeerurnl Dhrafiing
O Archiien Lure

0 Auto Engine Tuns-up

O Comtracting and Hoil

O Bonkkeeping

L Business Bapngoenent

0 Alr Braka

[ Comerets :I-"n.;l.m-;-lnt

O Arcounting [0 Advertising

[ Buainess Correaponsdencs

I:I Coiton Manulpeturing
O Dilsmal Engind

O Electriesl Drafting

O Electriesl Englaooring

[] Eleetrie Lighiing

[ Aute Teohoieian O Fire

[0 Avintian O Boilermakiong [ Foundry Work

L1 Bri Eng ing O Fruit Growing [0 Heating

E Building Fstimpling EI Heat Treatment of Metals
(¥ m-mlll:r:.r L] Highway Englnoering

O Cavil E lll:ln-ﬂ'l-nq [ Houss Flanning

[ ] Cnll. Mini [l Loromative Englness

O Machiaist
O Mansgement of Inventbons

[ Mig. of Pelp and Maper

O Marioe Engines

[ Meechaniea]l Dirafting

O Mechpnion) Engineering

O Mims Foreman

O Mavigation

[ PFatternmaking

O Puarinacy 0 Plhumbing

O Foultry Farming

O Feacries] Teloplmny
Tublio Works Enginesri

E Ir.::JJJn. Ciomeral e e

[ Endin Opernting

0O Hadie Servieing

BUSINESS COURSES

O Colloge Prepasatary
O Commervial
Ij Call. Arccounilsg

- Accaiamting

O Casieonkng T Civil Bervips D ﬁmb- Year L-nIJl-“

(m] F‘nummhlp
French [ Orades Behool
High "q-hem:l O Mastesting
[ Lettering Hhaw Cards
O Marnring Men a8 Werk

0 . B Bertion Fareman
[] . R. Bignalmen's [ Refrigeration
Ll Baniisry Enginsering
[] Hispey Metal Work
O Busam Englses

Hieam Eleotrie
[ Bwearm Fittlng
[ Etrueturn] Dirafting
Hiruetural Engineeriog
Burveying soid Mapping
O Telegraph Englnesring
E Tnubu Dul;mn[

(=] n ulklml: P.:Ircl-rru mond Gaa
L Weolen Manufseiuring

O Rallway Postal Clerk
[ Bnlesmnnshin

[ Becretnrial

O Sign Lotiering

O Trafio Mesnsgoment

O Bpanksh

HOME ECONDMIGE COURSES
0 Homnwe Drsssmaking
[ Frofessioonl [iressmaking aod Designing

O Advanmeed Diresssmaking
O Foals pnd Coakary

O Tes Room amd Cafeteris
Mansgumnat, Calaring

Name
Cily...

o N )13
Lunn#m‘n J'-Blldlﬂﬁ‘l md’ o Imterrational
Hritizk r-l'lu-fllrl rend esupan fo [

B L L i

re Bchoole Camadiem, L orfreal, Canddo
71 Kingeseaw, Lomdon, W, . 2, Englond

[ 8

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

What about your huture? Who ls safe today? Bueely nol the maon

who is eontented to stand stlll] Know sour fob thoroughly-—=pme

Eg.p{' }.mﬁpu for jobs ahead, To do just this thousanss of men
mve uaedl

The Croft Library of
Practical Electricity

The Ceuls :Llluurr Ia 5 tomplate dhecirieal edurntar. Tt b fowsdel
S0 s uf sheri-sleavs euperio ofE & it i setunlly dsns.
eaver g eaver with the 1 Benacted Ences you w Wr
Begiirt #an emaily undsre . ¥el s saend, so thorongh,
.ur w:un highly paid olect ]
fn knnw aboul
wwita hhonrds. - di el
inatigm in ila gvery ph proved l---'!'\--‘h il
s o & eomplate ob. (rem estimeting 5L ko dull-

oEFS.

_glu
Laaup sifects, ofc.—how plat

& volumes, 2155 pages — New low price
No money down — Easy payments

Fill in mnil meil the Lvupul.l nttached mnd we will send on thn tmiies st of sic vo
foe ian days’' Esamiosbion o apgrovnl- We daks sll the risk-—vom stsame no o
il Lloe Baabmmre i Ll rl-ll

tian, I ¥ou declds to hom Bsgnem, il S0, 50 I ben duy

of 30.0M & mmsadli,  Send I.Iln- gaugsi NOW sied s thn baoks fof Yourssld
——..—.———.—————ﬂﬂ-ﬂ--—--—--——nw‘—--—--ﬂ—-

- ~| T

: EXAMINATION COUPON :

| McGRAW-HILL BOOK C0., 330 W, 42nd St., New York, N. ¥.

I o fend me for ten doys’ n\nnmm.L-n ol \Illlrll'ﬂﬂ the Crafy ”"l'r of Prastissl g
Elrrl ity. I mnpkel w1 nrl R0 50 4 LD ol $3.000 jremitdy

1 11 iha wrice of $11,50 I pald, h’ nnt wunted, [ wlll retur .rl-u.-u ostpaid. |

I |,'ln lnsisrs prompt shipmant write pl ¥ ared 1Bl in [ I

1. Namm. [ .

1 Mhame Addees —. i

| Clty and Siatm_ .. 1

1 Positisa !

| Wame ol Compsiy . NN

B o e e e S e

WELDING

The mational emergency program  Lrings
new appartunities in the technieal flelds,
—papecially In Welding (including Air-
eraft). Imdusicy demands capable, trained
wolding operators, teclhmiclons, englneers
and mochenics,

TWO PLANS OF TRAINING

Choose the one thot suits you bnst.
1. Day and Evening Clazses at the Colloge n Chitagoe,  Siart
miny  Klondey. Traln [n modern shape s ey digledjsgned

([P 5 #haort inbeasificd
Z. Home Training |: b shorer Tatipai -
Chieapn, thus 10 &arn 1 1L

time. Round Trip lran*p-r.-r and poom . Lncludedd in L
Sendd Jor jfroe YHBlue Book™ and trial los

CHICAGO TECHNICAL COLLEGE B

| D-601 Tech Bidg., 118 £ 26th Street, Chicago, IIL. '|

PLASTICS INDUSTRIES TECHMICAL mm‘ﬂ.rr!. 190 5. Alvarsde 5t Los Asgeles
Please send me your free bookler on Plastics and eaining ar Plastic [TL

i Pame, I
i, Address

IN LOS ANGELES

HNation's Aviotion Capital
FLT[ TH'I:E. DE'IHA'.‘B FOR EHADUATES_

Sttt 1'|.|L

CALIFORNIA FLYERS

SCHOOL OF AERONAUTICS DEPT. PM-4

Tan SHIHS Make Up FURS

Le T hi fimg [ lllJ:. teach

rds, A muTs Ptl! 'quds

R
r

VESTIGATE rbl:m.'r.
1 00 |::|-rru pl: turmn.

HalMtone '5-.'"![‘5. 1 1508 i
Sl s e il EE L
l:.l}IIP'.. D|I-|I1‘. P\‘I I ﬂ Hu‘l.l\.lrr-:"!l F‘ll:lu Nt"l' York. N ¥

¢ oFour
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200 EAST CMTARIO STREET, CHICAGD, ILL

DEFTY. Z89;

Wig eamibsge for an en e new
weerawded  feld thomally v 1
ol amur ustvin Ll i e
W, hank T '

s

‘761 Weat 19th st .l.
'DDUER Dapl. RK-10 MNew T;;fh-

ALVARADD STREET, LOS ANGELES, CALIF

18A
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b IS is the time of year
A when ambitious, forward-
} thinking men look alicad,

lay plans for the future that
may mature into profitable
reality. Last year the
record-playing attach-
ment for radios be-
came a reality and sold
like “hot cakes” at a
low popular price. Wo-
men’s clothes were al-
most revolutionized
by the introduction of
the “house coat.” The “electric nurse”—a
guard against kidnappers—hit the market
with a bang. Portable air-conditioners went
up in value, down in price. The gearless
hydraulic transmission has become a prac-
ticality. Farmers saved thousands of dollars
with electric fencing.

Every year brings new inventions. There
will be more in 1941, Smart men will plant
the seeds of invention into the fields of in-
dustry, and reap the harvest when it is ripe.
to do your spring “idea planting” early.

Where We Can Help

* “Planting,” a5 you know, is not all there is to it,
It takes watering, weeding, thinning, and pruning to
thake things grow right. Here is where we can help
You: Through more than forty vears—good times
afhil bad—this organization of experienced searchers,
expert patent draftsmen, skilled
patent attorneys, and faithful
clerical employees has helped in-
rentors at every step, Lar prompt
and skillful service has taken
literally thousands of crude ideas
—many of them sketehed with a
{)piwi] stuh by the hight of an oil-
lamp—and marched them
through to the final, formal
Lrant of a United States Patent,
~ The minute your letter of in-
quiry, or coupon, comes to this
office, a highly trained group
fl‘{ '“} Imen :I.'I'I(]. WOMmen—-isCll -
pying nearly the whole floor 1
ofabigoffice building—swings
' into action to serve you. Con-
Fenient fees can be arranged.
_APRIL, 1941
Ly 1 -8 b

Many Small ldeas May Have
Large Commercial Possibilities

The man who tinkers for years with a hig industrigl
machine, costing thousands of dollars, isn't necessarily the
maost successiol inventor. Think teday of markets in the
mass . . . of a hundred million people spending nickels ad
dimes for matehes, safety ping, soap dishes, can openers amd
other household necessities. Think of something NEW apd
RETTER that the millions will want, LOOK AROUND.
See what they're buying at Woolworth's, Kresge's, Wal-
green's. Look around your own home, vour own neighbors
Thaood. 0[1tll i ht'l'l:l”. prul_"li:l_":l.l 5:w1.-1:|1:i|:l11 i.~,' wur1h. more |1_1a_|1
a complicated machine,

Get These
FREE Books

These ijjustroted Frive
Books i youa  rvenl
foris: How the patent
Inws progect o, Wiy
you meed the proles
taom of o L1, 5. Palentl.
What a caompetenl,
regisceresl  pAlenl  At-
lormey can do for you,
Wiat  Kind of =Keteh
ar model 18 needed,
How to make & propes
diselosure in oricr 1o
ealablish your cleims.
flevw  sobe  suecissl ol
inveniore hove sa-

irinsimlas,

Iu’mk: may belp you.
Hena foday, They conke
to youw  Wwitlout  cosl
or abligaiion.

VICTOR J.

VANS &

te Co.

REGISTERED PATENT ATTORNEYS

MAIN OFFICE: 410-D VICTOR BLDG.. WASHINGTON, D. C.
Pittsburgh OHice—514-H Empire Bldg.

Loa Angelods OMies: TIE-N Sscurily Bldg.

Mush by refurn malkl FEER coples of your books, “Pateni Pre-
fection™  anal e andd Mow (o Hell ap Inveatlon' also fm-

b L 1
piriant EVIDENCE OF INVENTION PO,

Cigr ow Al S L R A A S R S
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Nickel-Plated Roast Lifter one being wedge-shaped. Three metal balls,

which ride back and forth in commeon with
HEIPS TI.II'II M&Ht Over the inner eylinder, are squeezed tightly
about the rope when they are forced into
the narrow section of the wedge-shaped
tube, their holding power becoming great-
er as the back=-pull is increased. To release
the rope, it is necessary only to pull the
inner eylinder away from the outer one,
thus drawing the metal balls into the wider
part of the tube.
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Slotted Screen for Fireplace
Does Not Hide Andirons

Helpful in turning the meat while cook-
ing, as well as for lifting the roast from
utensil to platten a nickelplated holder is

available in sizes capable of handling roasts
weighing five pounds or more.
| { hopeigl‘ightener Strengthens Grip
as Pulling Power Increases
Of particular advantage when the
clothesline begins to sag, a nonslip rope
tightener takes up the slack immediately
g when the free end is pulled through the

evlinder. The tightener consists of two
cylinders, one within the other, the outer

Spark arresters that permit the polished ==,
andirons to stand outside the screen, ye
leave no opening for sparks to fly out, havﬁ
built-in slots to accommodate the andiron
shafts. The screen stretches across the ry

fireplace, covering the entire front, from b~
top to bottom and side to side.
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LOTS of JOBS OPENING UP

/ I
DEMAND

Electrical Engineers, Diesel and Air-Conditioning Experts,

Builders, Contractors and Automobile Mechanics, too, have
good chances for profit through BIG DEFENSE PROGRAL{

Mow is the time for every ambitious man to start in
ong of the fields which are now opening up new c-bs
in industry, Get the facts necded from our worl

mous technical cyclopedias. Use the jiffy index to I'Ind
out what yvou need to know in a hurry. Shop foremen
should welcome men who prepare themselves this
way, and industry right now is on the lookout for

ekilled men who know how, 10 Blg Vﬂlum es
ELECTRICITY =

This new scventeenth edition of
applied electricity has over 3

pages—hundeeds of illustrationa.
Dypamos, motors, power stations,
radia, television and many, many
pther subjecta all covered, Total
price anly 52980, Sent on trial

AUTOMOEREILE
ENGINEERING
6 Volumes

Whether you are a mechanie or helper,
expert or apprentice, auto owner or
driver, yeu will fiad great value fn thess
ERT LT 'Lluuk.s {17ch LrJ.leu.] whicl tell vou
step by step how to make dificeuly pe-
polrs, 25M poges, 2000 [ustealions.
Barine englnes, aviation miobtors, Dhissse|
engines included. Tetal price only $24.80.
Sent an trial

BUILDING, ESTIMATING AND CONTRACTING

9 Volumes
This new 1940 edition
slwould makeit gasy for
any carpenter bo beooin
aconteactor. Invaluable
to builders, Foof fram-
ing, stecl square, archi-
tectural drawing and
design, estimating,
painting and decorats
ing, heating, buoilding,
contracting, concrete
forme, and many other subjects well covered, Total price 52380,
Sent on trial

AIR-CONDITIONING
6 Volumes

Orver 2,000 pagea, 800 [lloatrations,
cover this new Indostry including
heating, veotilating, {osulating and
sl miliar subiects. Total price $24.80,
Sant andrials

' DIESEL ENGINEERING

Volumes

Ower 2,500 pages profusely illustrated
make Ddesel, the hew power, easy to
understand. Learn Diesel operation, con=
struction and repairing this way, Tetal
price 524,80, Santon ﬁ'f-
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Learn to set up and run almosl'
any kind of machine. MAKE 'ee
MORE MONEY NOW, learning
guickly HOW TO DO THINGS ,
which usually take years of
study and practice,

THESE 8 BIG BOOKS give you a chance to qualify
for promotion in the mechanical field. Every y knows that there
in m shortage of akilled men sight now aod that thers are likely to be
mgre and more good jobs opon, Here are 3000 pages with nearly
30 i Nustrations which cover tool making, pattern D-I--IJI'-I-DE’ foundry
work, mechanical drawing, forging, machine shop practice and mon-
agement, and hundreds of other subjecta. This set, ' Modern Shoqp
Practice,” ghould be endorsed by manulacturers, superotendents
and foremen everywhere, and we believe will give any mechanic who
uses them an advantage over untrained men. With each set we will
inciude g big binder of nearly 800 poges with 267 original alwop
tickets mnd 1, 2000 llustreticns which show step by step how toset up

and run almose any kind of @ job, These pre {n addition to the 8 big
books pictured above, Total price 534,80, Sent on triak

Consulting Service Included

A vear's consnlting privileges with our engineers will nomr be given ta
wach Luyer of any sct of these books without vxtrn change.

ANY SET SHIPPED FR EE !

,;I’ur EIE-!THIJ'II'-HI!H'I All vou need do to get o set of *° M nul-:rn
Hhop Proctice'™ 8 volumea plua 'I.'-||1ll<r. “Appl H.d. i dectricity '™ 10
volumes, "' Automalbile Engineering” & volumes, 11-l.||.|-l.'I||t| Ewti-
mating and Contracting”™ @ wvolumes,*' Air Cun-:lil::inniu.[:' [F] wll::llm.c.
ezl Englocering™ @ wolumes, for free examination Is to send in
the coupen below, 1 he books will be sent to you praampily. You poay
il delivery charges only., Keep them for 10 daya. If mot aatisfed
send them back and vou willewe us nothing. If sxtisfied, send only
200 im 10 doys and then §3.00 3 month until the total price
shown is paid. Theee Is no further obligation.

Ameriean Technleal Soclety, Publishers — Home Study Courses

Brexel at $8ih Strest, Chicaga, [HlinaiE Dapt. Kdld

= mmmeSEND THIS COUPON TODAYsmmmmm =

AMERICAN TECHNICAL SOCIETY, Dept. X410 1
Cranel at S8th Strost, Chicago, lllinols

Send for 10 days free use the cyclopedia which 1 list here.

1
|
[ |
[ |
" Vot nume of set kere | [ |

I will pay the delivery charpes only and if fully satlafied will 8
pend your B0 in 10 daye and then 53,00 0 snaisth wnill the ®
tokal price o s eisa1aassnaaas ig paid. If I retuen the g
booksin 10 doys I will owe you nothing. You are toinclude g
a year's consulting privileges with your eoginecrs without g
extrs chorge. M
[ |

1

|

]

[ |

]
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Cllyeay g H Riake .

Flenss attsch n better |.1.n.'|.1r||¢m muﬂnnlml pame and sddress of
employer nand ut lenst oos bainess oo aa § referonce.
.
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SPRAVBERRY RADIO TRAIMING
Tuclucdob FUUL EQUIPTTENT)

Over 100 Experiments plus Many
Other Special Features . . . ALL
Designed To Help You Make Fast Progress

EFRAYHERRY Training & right nk the beelnnbeg

o |'|;p]|.r| oo o wmdnlds enck subaeed in oA E i beareal, understindsbla
m Gasdy bpsrn Ldevisen. Feeguer ‘Muiulntion, Siinal Taeing,
M'In'lullu Madi [AwteeTank], Aviatmn Jl:ullu Elgcironacs, Feciimile Hadig,
Hmdio Set bapair and Insialilslicsn wurk.

Training Prepares You For A Business Of Your Own . . .
Or Good Radic Jobs at Excellent Pay

Tha grenb las: innting nnd propressive fisbd of Hadio offers pany op
Luibien b Ehe man Wi webbs s pet aboal 31 Trasing = deeaned &
Eive you qubck necas b Lhess opparvenliies. SPHAYHE I hEwtlenis are

pugh ol praetienl. Yewr lraming will pet mlecdes wiik your
promank *ofk,
Ho Previous Experionce Meeded

13 mukes no (iferenee what your eduraticn hes been, 1 omn
it you gt for m gosdepaing ado fob. | nisks it suy foe
you o gruip Ftadin T-m--ulh anil ressmiber ibom. Your sue-
cems m iny lull resgeaaibilag.

You Get Professional Test
Plus Experimental Dutiis
- Includes 148 RADID PARTE G Lilkd oo
pwrec), KA DEO TOKILS ahil & fsdern TEATE Il.r.lu\ ALY tEHR:
You also reosive B BIO SHIPMELTS GF LADIG EGUIP:
MENT lor conducling

146 RAMD PARTS

Ilﬂl T

et B porseenss wis your own hands

Earn While Learn
My BUSINESS HUILDEIRS shaw xoo
B B ek YOME Bpulpimest b e tusl use by
bandling wewsv-msking Kedio Sarvica Jota
sbertly lter you bexin Treiaing-
THE SPRAYEERRY COURSE IS S0LD
UNMDER MOMNEY-BACK AGREEMENT

Sikw Fiadn ik
LAFAIT i fnieaps i paste paupom en panng poscard) B

=
SRR RN R R R EEE RS ERA R EE RS ERE
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CLRLEER TR LRI ]

NEW FLUID
DRIVE FULLY
EXPLAINED !

tar and meﬂl.rm & needa

I...B NEW AUTO GUIDE, This book n!l.m tima, money ancd

. Highly endoreed. 1t presents the wholo subject of autd me-

t-Tl m- 1— fo princlples, 2—Constiruction prAllon, 44—

Bervice, 5—Hapalr, Enslly undarntmd Crver 15600 przes—1 540 luss

trations showing |nside views of modern cars, trucks and buses

with Instructions for all serviese jobs, Ddesel l-.u,glnui- fully treated,
5 !ullr Hlu=trated, To Ger This Assistance for Yoursell Simply

W In mrd Mail Coupon Today.
ﬂﬂHPLETE & PAY ONLY % 51. a HﬂHTH i'—'

4i WEST 23rd STR MEW YORK
P Al tﬁ’ﬂ{"’.iE."*-;H.ﬂ’-“nﬂﬁtr.’.‘éiﬁ.‘:n“'
mlu.:.:d: nﬁ ‘fh pler EM wil I:.'llu.r.|:| h. to yoa :nmnl:l,n
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THOUSANDS NEEDED NOW

Gel an easy job qulekly, Maike good
momey. Learn the most Interesting pro-
fesslan Im the world, Congresslond Aels,
Armament Program, Soelal Securlty, ole.,
create WEED for THOUSANDE of
FINGERPRINT EXPERTS. K¢ ane!
Qualily NOW

1% EASY LESS50MS, clearly wriitim by
oy of (he world™s forensost autharities.
Profusely  illustraied. Cover svery  step
o = o 11l new developmenis, All come al
oice. MONMEY BACH QUARANTEE. Send
enly %3.00 or pay postman 82.00 plus
q:wllw'. Don't delay. TRush your §3.00
QRAY for this amazine bargsin fust po
lensed. WAGGEMER CORPORATION of
AMERICA, Dopt.

WELDIN

HUNDREDS OF JOBS

WAlT"‘E {::I.I:rli!;;::-l-.-lin ;hlﬁﬁﬂn’r l.:.lﬂﬂf:. and tank Indaz-

Program nesds skilked
men in all parcts of country. 1ays blg maney, Get pracilcal shop trakn-
Ing at Michigan's Oldest and largeat Trade Sehigal, 17th year. Day and
mlght elnsses.  Many students pay expemses by working

part ilme, Unlimited training peribod ot pe exiro chacge,

Wolvering School of Trades, 1412 W. Forl, Detroit, Mich.

sTVOY ENG' N EER' NG HOME

ee at Ho
Frnm A CHirmd |I'Il- tution of "il“llﬂ Learning

plnglrl Demand Degres Men For l]' Pmiﬂnn:

f =1 Ih|m e Eleeirianl, l.‘.-'n'il Msehanienl, Drs

tomotive, Hiew HHH daroniitleal, Radie, Baructoral, Migine, ]n-dl.--l.rlll !Iah—

L .'L'Il-ru-e Refrigerstion, Aw Cosditioning, Uhembsal Enpinesring:

rix;  Brinnsdm) ]hunmrw. Eduratwin]  Pubdie Hh‘ll. M edicnl  Jurispoedancs ;

}:hc.ahr:lulr: L;"“""""“'-r l-t-lu.;hﬂlul F¥ :L‘IE l;-t- ur"n&ruq i.lT'rﬂ . :

axsziljure; Businees Trainmsgi Atconnking: Bintlseics up narwd.

Mekinkey-Hoowvell Graduate Coliege, 0-R Sheridan Road, I:hlrm

LITTLE BLUE BOOKS

"-|, nd poateard for our free cataloguc.

Thousanda of bargains,  Addneses:
HALDEMAN-JULIUS ©O., Caialogue Dept.

EACH Desk M-168, GINARD, KANSAS !

NEW WAY TO CHOOSE A CAREER

DAY, gotiing & Job or ehoosing s sareer is pa longer 8 hit-or-

105, Memphis, Tenn.

" H i A s

LET SCIENCE] . 0™ S0 it g cd wark or mrolsssion yau are hest sulied fae.

PICK A JOB FEE E Hepd your pame on a panny postesnd lor FREE booklag
FOR YOU! wuplabning Lhis paw proves way (o @rester sweees.

Yoentlenal Guidamea Associales, Dept. 14, Tueson, Arlz,

HMFIZIHE NEW ELELCTRIC

Plugs Inte =
LightSocket

Amaiing Baw
o WELLF Elecy

—upifales
I =

HANI-

Bl amid endin
Slahdard eostsd fule— i
Limipprous pupgdy Turmislee]
il hu"'h’ sutewa] fOL o Baubn ouk
lEopatra lenders, aile Godles, Tadlsiors, goe:
baied smnll emstingn amd |||l|r?l--rr'r Pt
Take HANDIWELLD any w , TpEfule
Prom light scckei ‘il:ur\h]- hulll ol finest

il 0 ot yaurn. Fully guscinbied by
Hig Muanulssturer,

SEND NO MGH-EY YRy

thammnd uses for the 1AM
ur lama, rm[l L]
mrinries, rl1|.|.'r
veninre, tin -hn
WELL nnw.
vou, romiplets 'Illh
fﬂ'lll amly $295 plaa lew pents postam. [T n
WELD in & dayas from meoipt mod monay
stantdy. Ttush your arder sew.
KHUMFY PRODUCTS INC.,

hul ltﬂ'lll“f
17187

Oept. R-203,
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Newest FREE Patent
Book Now Ready

1#'s frash from the preze—ihiz WNEW
FREE BOOK—packed and Jammad with
|ateit facti about patenty, invankions
and the medern inventive market . . .
nawly H'iHen, nawly publithed and
copyrighted, disclesing the latest deweloprments in
modern patent practice, Learm about today's de-
mand for Inventions, how modern inventions are
sold, how your patent protects you, facks about
royalties and the medern method of merchandising
neaw devices, elc, Book containg latest informatian
oh patentt svery inwentor shoold have.

Request your FREE COPY NOW

The demand for this new free book it o great that
our firsd p:]n!r’ng '3 g-nr'ng fast. Send ws your recuosi
todey and we will arrange 1o mail you eopy of beok
"How to Protect Your Invention' at once. Take no
acfion about your invention wntil you receive and
read this new boak: but act at once in ﬁlfirq oul

the ccupsn belaw and matling o ta wi for yaur
FREE copy.

TAKE FIRST STEP
By all means make an accurate, dated record of your

inventlan er the ""Ilaventicn Recerd' foarm vau e

with our FREE BOOK and mall it to us immediately.
This form, sent free, will anabla you to establish the
date of your invention sheuld need for this evidence
arise. This step cotts you absolutely nothing, yet it
may be wvital to your success,

OUR SERVICES TO YOU

Mg ﬂn-g:s':r.--'ers Patent Attornevs before U, 5. Pateni
Ofice, wa are efpecially equipped by fraining fo
handlia  your patent case with skill, thoroughness
competence and promptness. We are located right
here in Washington—we make personal calls at the
Patent Office and we give personal attention fo your
individual case. Send coupon al ence requesting aour
BOOK and INYENMTION RECORD farrm—both free—
know hoaw the Patent Laws protect you, and what steps
ta take %o secure patent protection and sell your
invention.

PROTECTondSEL
VOUR INVENTION

INVENTIONS FOR DEFENSE

nus Your Army, Wavy er Aviation Inven-
tion to us for special precoutionory
advice and aid. Write

McMORROW & BERMAM
Registered Patent Attorneys
135-G Barristar Bldg. Washingten, D. C.

4

s
e el
Heverlien Recerd

COPYRIGHTED

[Write or print name clearly)

1 REGISTERED PATENT ATTORMEYS BEFORE U_ 5. PATEMT OFFIGE 1
] |
1 & Lt 4 s 135-G Barrister Building [
: Washington, D. C. :
I - [
I Semd me your new FREE book, "HOW TO PROTECT I
I YOUR INYEMTION'™ and specially prepared 'laventian L
I Record" form at once. | understand that this request |
: does nat obligate mea. :
| |
; Mame................... A R e Lo S e i
: L e R O LN A o e U :
: =L S State. ... :
1 1
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FOREMEN—
SHOPMEN:

WIN picGER

Train for the Better Jobs

Business—your employers—want o promote
and pay you more if you can do more.
mpetition, government regulations, labor
problems, increasing pick-up, defense orders,
and new processes have complicated their prob-
lem—their only solution is more efficient man-
agement all down the line—more capable fore-
mm.%mlml foremen, supervisors, superintend-
ents. This means opportunity for you—if you
can fill the hill.

Thousands of ambitious men have found in
LaSalle training in “"Foremanship™ or *Mndus-
trial Managemeni'" the help they needed to step
up their knuwled{;a and ability quickly and
surely. Practieal, built out of actual experi-
ence, these courses can be taken in your spare

= time and at moderate
cost. They enable vou
to do your present job
better and prepare you
for the job ahead.

Investigate these
courses. Ask for one of
these free 4B-page
booklets. The coupon
will bring it to you by
mail, promptly and
without obligation.

I'd like to know about your
Lralfing codirses ond see= |
o af them fits me. Pleass
it me free booklet on

Mode
I:I mer:nﬂip

Industrial
Management

Presend Posilion - .- o cccicccsncnssanarasnssanannn

LASALLE exvensioN UNIVERS

A Correspondencelnstitution
CHICAGO ILLINDIS

24A

BE A DESIGN ENGINEER

QUALIFY QUICKLY BY HOME STUDY IN SPARE TIME

Look ahead, Prepare for one of the many hig paosltions
blng crented by raplidly expanding defense industries. Den't
e eonleal with comman Inbor wages, Uss woir

head mad et aliesd. Study (g spare time, Leard

whiler you enrn, Ihe ready w m opportantty

Enocks. Many design enginesrs nnd drafs-

A paen carn 81075.00 to 837500 & montl, You,

ton, can gulckly guslify with our stepshy.

o lopsOns Punervised iy 8 Fecogn iz prof tesnr

el nmae  amd sl

of deskifn  faglioeering. E
y for booklet that will open your eyes
Hll_,lu_l:f! ahesd. Don't wait. Wrlle us a

Learw b wrire SIONS & SHOWCARDS

Be the Sign and Show Card Man in Your Town

H sl prafitalile every montk of the year. Every=
h:‘l‘;;—ﬁln mlu;‘:l:{“h::mn. B vour uwm boss.  Inieresileg.
lkghi. plesssnt work, Esperiemcs unsecesmrey. The gulkeker yeu
HMari, the soner your prodis begin

New Method of Personalized Instruction
Loarn &b Boms, with belp and B T ——
By Ty mmenlng ahar Aet faw lemos Wrisa soduy for
Tull mdormstion.

MICHICAN LETTERING & POSTER SCHOOL

201 W. Grand Blvid., Dabroit. Mich.

LEAHH SFAH ISHI The Key to All Markels of Spanish
Amerien] Waonderful opportunities

for 1hewe who koow (his lsnguege, Practical and completo courss in

Commereial and Conversational Hpanish tsught in an interesting and

rapld way by an experienced native insiructor in class or by corre-

spondence. Hiales reasonable. Address:

LUIS E- RODRIGUEZ, 37 Sowth Wabash Avenue, Chicage, iliincls

I_uhrl.uﬂm. Ants Mechas|en, Disssl Machanicas, Are Walding,
wlding, o1&, Lat B trals you to b I-H!I'D"‘iﬂiu THeanl M h“m
Foi gei n job, The cost ko yon T- L m i prmen|
‘writh Eools un wrparienced instructom., |1| wurk, EI.H-
. Foom and boasd kn our slesm dnr;m, '® pay your fare ba
ille, For fres calslos write

Nashville Auto-Diesel School, Dept. 73 Nashville, Tenn.

\This

Eas.
.Il"uqz‘r'

AVDELS NEW
e | WELDERS GUIDE

Contains Important Facls
| and Essential Information!

I WELOING METHODS
S WELDEAS
~._ ELECTRIC
~_ OXY-ACETYLEMNE
. THERMIT
UNIONMELT
\ SNEET METAL
R sPOT
| (RS ST
5 PREZSURE VESSELS
FARSOUS METALS
S AlRPL ANE
= NARLENING=FACING
CUTTING
ETE PROTECTION

Every Welder Bhould Own This New, Useful Book contalning clear,
conelse, practieal information, polnters and facts relating to moedern
practice In all Branches. Ensy to read and understand —over 400
pages Fully Illustrated —fexible cover —pocket pize—a Ready Rel-
erenca that Answers Your Questions ncourntely —Money Back If
not 0. K. To get this asslstance for yourself, order copy today.

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

Fissas mall ATDELS WELDERS GUIDE (Priee #15. If satisfactary, 1 will remie
¥l an s asfe arrival, otherwise 1 will retrn the

POPULAR MECHANICS



Secret Service Opevator No. 38 is on the Job!
QOLLOW him through all the excitemnent of his chaze
of the counterfeit gang. See how a crafty operator
waorks. Tell-tale finger Ermir\ on the lamp stand in

the murdered girl’s room! The detectivie's clgaretie case

is handled by the unsuspecting gangster, and a great
mystery is solved. Better than fiction. It's true, every
word of it. No obligation.

FRE The Confidential Reports
No. 38 Made to Ii:il Chiek

And the best port of & pll iz this, Tt may vnqrm eyen to the
roat uppmtum:-m for YOU a8 & well pald Finger i*rl-ut Expert.
his is m young and fast=prouning profession. This school hos taken

bundreds of men and £ -ﬂm: them fop htﬁh officinl positions, Thia

is the kimd of work you woold like. Days T

muonthly salary, Rewsn

WRITE gnd 1'] send the Free Reportsa—also a wonderful

ﬂiluatr:md ook telling of the opportunity await-
ing you as n Fi r Print Expert, Literature will be sent only to
persona stating l.'ﬂ: ir ngre.

Institute of Applied Science, B30 S enlmrn

Jof excitement. Regular

TECHRICAL AND AFPLIED COURSES,
DEGREE E AND MONET SAVED.
mr.m.. Mechanieal, Arehitectural,
nusistieal, ‘including Alr 'Conditianine. Helrl

lh-ﬂfl'dllﬁ:ll aimlt-
3 1 yr.
millu Jri-w—
INTWO el |
=;:H ﬂlllsh llrl.ll.tirnﬂli I:rn 'rt »mpm e .4'.I I!.'il 1=
atensi
T‘Iﬂﬂmpuma "ru Fisiin ) mlnndl- L ul
Erad ot in 1. B, feel oresen hlﬁ.
recarmme nded

doryed by educators, ml. Cine fn I-u-'rw F—ha
18 b0 hen, 18, short coseses sbart apesi dnbes, beginming Bept. 1R, d1st YWear
stinly shirstm. Cnbales [roe.

FINLAY ENGINEERING COLLEGE

YEARS

2000, Nmd lmren Aovw.

.lwr ﬂ"“ﬂ" o L M’F’* SEPARTAN

Hanuas Chty, Man,

Efﬂﬂ‘ﬂ‘t OF AERONALTICS
1l L PN E r<:' t l:|r -. AT l.r

I||| t:r ||. 5
i il "IU'IH

i 1] bR
'll'.":m !IIIM:IIMI

Govt,
many advantages—15 modern almpinnes,  Jabest
fireraft engines] skx privite proctice Oelis; moew

——— Instrument Technician Denartment: 24 moders
bulldings, compledely Sk shiops.  Inboroto-
rFes: eomi le d:urrnimm-ru naw calieleria. w  srmester starts

ortaly
rl.lr:h 31, Write fer frec catal
CAPTAIN MAXWELL W. lﬂLFﬂ'I-lI Director—Oept. PM-41, Tulsa, Okla,

eakf 8 DEGREE »#r nome

From A Chartered Institution of Higher Learning
Employsrs Mow Demand College Graduates With Degrees
BE Cauries In Aris; Eelomees I!ol-o Puissopliyz I ﬂnl'*nlﬂ-ch-lth.
Medical Juris ey rhulq;_ EH n' Pliysion; Uhembatry; ﬂ—hs:r.,

usiness  Trals

Feience; T Law
Flectrical, cwu, ? ilechmalenl, Dealting, Iﬁlulllmturd :In nr-r-hﬂllnm a:n:r-tf
ﬂn;lhlk..:,r s Earurl.m:l. Im].ull?f IJ. III‘::;? i, :?‘ m HE nrin :

SE10-P Sherkdsn krul-d

TOOL & DIE MAKERS

Machinists, Screw Machine Men

EARN Defense program needs skilled metal work-

T g era. Learn these t by actual work in

CLIERI VN ALLIED SHOPS. Fully equipped, State
PER WEEK

approved, Low Fee. Enter any time, Dy

and Evening Classes, FREE Employment

!l:[t Send for our Service. Wrie for NEW illustrated Calaleg,
o oFmel LLIED SCREW MACHINE €0, (Schenl Divisien)

Bept, P-4, G800 W, Lake 5. Chlﬁvﬂﬂ Tllinam

MeHinlay-Meosavell  Gradusts Enilt.t thl::_!:

START
$1260 to $2100 YEAR

Prepare Now for Examinations

Railway Postal Clerks

Railway Postal Clerks get 31,900 the firat year of regular
employment, being paid on the first and fifteenth of each
month. ($79.17 each pay day.] Their pay is automatically
increased yearly to #2300 amd 32,460 in larger organiza-
tions. Advance may be had to Chief Clerk at $2,700 a year.
$112.50 ench pay day.) Men, 18 to 36,

TRAVEL FOR “UNCLE SAM"

3 Days On—3 Days O —Full Pay
Railway Postal Clerks on long rune usually work 3 days
and have 3 days off duty or in the same proportion. Dur-
ing this off duty their pay continues just as though they
were working. They travel on a pass when on business.
When they grow old, they are retired with a pension.

City Mail Carriers, Post Office Clerks

Clerks and Carriers now get 1,700 the first vear of
regular employment and nutumtluily inerease $100 o year
to £2,100. Open to men-—women 18 to 48

Ass't Statistical Clerk

Open to Mep—Women 18 to 5. En-
trapce salary §1.020 year. Apgpeintmonts
a3 Asa't Statistical Clerks and Clerks in
the Trepartments at Washington, Ih. 0.,
and glsewhere are made froen this exami-
nation

Many Other Positions

Many other pogitlons are obiainable,
Those wishing these positlons sheuld
quallly &t onee,

Get Free List of Positions

Fill out the following ecogpon. Tear {1 off and mail it today—
now, nt ones

Thix small Envestment may result in your gelting o big-pald
government
_____ -

FRAMKLIN INSTITUTE, Depl. P-I74, Roshester, N. Y.

Rush to me, entirely free of charge (1) a Mol deseriptlon of T, 8.
nmunmeu: Jeba: (%) Frea eopy of (llustrated 32-page book, ' Fow

i Get & 17, R Government Jdok'': @30 List of U. & Government
Jobs: (4] Tull me what to do Lo qualify for oo,

Nume T
LT T .

Use This Cowpon H-ul!nra ‘ruu Mislay It. Write or Print Plainly

Say wou saw it in Populer Mechanica!
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r INDUSTRY NEEDS

TRAINED MEN IN
’

Prepare at Bliss for a better place in vital
indusiries and national defense, Learn
| fundamentals of theory and practice,
| s Apply them in testing, drafting, machine
shop, wiring, contral. Course complete
in one school year,

Experienced instructors. Modern shops
and laboratories, Highly successful
placement record, Bliss men hold respon-

| gible positions, Graduates are in demand.
, Comfortable living quarters, Spacious
| campus. 49th year beging September 24,

ELECTRICAL SCHOOL
134 Takema Awve., Washington, D. C,

Plaass send ma the fres chart that wiil

help me answer thess important questions:

1. Hew ean | gqualify for the ol cal field?

| 2. What jobs aré cpén to me after Bliss

alactrical training?
Hama
Addroas,

G 2

1941 m BDELI
Mht Ihdl-

NEW! o

I y
foitves, bnsdnries, 110y b ey Bulug slide S0
oD Lc M, L OF TLL. BAYE: "MIDCET
RADLID WORKS J"JhL i

ONE YIAR SERVICE GUARANTEE|
Epertrne Hinn o tll1il Dhlllm |||r s in homes offices,

RICITY NEEDEL

IJ r\llln 'pol-u:lu Lhu-eu an .-|

rmbd

HEXD "\I'ﬂ '.ll.'l"\h'f' Pox

1 ar
el 300 (Chaels M, 0 Cash) A _MOST UM
GAUAL VALUEL ulmPll' T i a5y T 0 e
ELIMINATES QUTsIDE WikES!

MIDGET RADIO €O. e

Dawt. P-4 Hemrmey
-—

PHOTO-ENGRAYING K51l

TABOFE', worlds largest builders of Complels Fhuln-kun'rl.-lﬂ.l
Plants. Wa wn J W IPAPETS, iaries, sindios, oolleges. high
schools and individuals with precigion-built equipment, and give thor-

in Photo-Engraving and Fholegraphy, [home or resi
desee)—all at one Jow cost] Cazh in on populerity of pictures. Big
memey working full or part time for sibers, or apem your own well- pay-
fng busimens. Amasingly small investment, Cask or terms. Catalogs Tree.

THE AURDRA BEHDBL OF PHOTO-ENGRAVING

Dept. PM-Z7 Tasope® Blda. Agrora, Mao.

EARN MORE MONEY WITH CONCRETE

Maow niu onn skart § mﬂr'hh Bininass dsujuum1 Harer helors huve wiieh pres|

biesexisted i this! mscimatin pomeredn. 10 hasimplaand sy o uss, HT:
hings youm hadors thomght imposs revious experiancel Listle eoospetithon
i‘-.m E-'vr cam make monay in

|||r'k 1.|mt
L.l. MIEH‘ANIG! fﬂﬂi., 'Iﬂ

THOUSANDS HAVE WAITED FOR THIS BOOK

gat this new book and tarm
h kome workahop haurs into
E—T'nu:n. 188 pa rnﬂtvﬂ
wltrl inatructions, pla
able datn and mﬂ:uml m'ln:
what to fake nnd how to make
it. Amyane who can dse sinsple
teais can work from this bﬁ'ﬂi
and make it pay him a
Order Lsdny. BSent postpai !'m-
only 50 cenis.

POFOLAR MECHAMICE PRESS
Dept, 441, 200 E, Ostario St,, Chicagn

Free detafls nos®
!I.I-Ejt Chicags. Niinais

AUDELS Carpenters

illld Bullders Guldes
|4 vols.$6

Inr l:.'hrr\-nru 1-I1 imn-

1y ng Nleal s nnd
Fl Woesdworkera.
uides ghve you the abori-cut
instructloss tlad you went—
indisling mew methods, ldea
scdutions, plans, @y¥stcims S
viug suggestions. J&:

Wurk, Better Werk ard Het-

AR

lmlni- Trade Information On:
How to use the siecl m}uhr\r-—l'lu'rr to filn and ot

saws=—Haw 1o bualild furnitwre—I[low to use &
itre box—Tow to use the chalk line—How to as
Fules pned pl.-.—n—l!w o make jolnte—Carpentery
writhmetic—Solving mensuraiion problome—Fks-
timating -nlml.\g'l.h of tlmbors—How 1o sot gicdern
und sills=—Ilow to [meme howses and rools—How to
esilmate costa—Iow to bulld houses, bamns,
ages, bingalows, stoe—ow to read and draw
plans—Dirawing up spocificationa—How to ex=
eavil—I{ow to use sritings 12, 13 and 17 on tho
kteel pquore—Ilow to boild holsts and seoffolds—
noyliphis—How Lo build staire—How o it oo
interior trim=ITow to hang doors=1low to lath—
lay floprs—ow to paint

EASY—LOW COST
with

POPULAR MECHANICS
BOAT BOOK

EIﬁETL"I’ H“w T0 BUlLD ]l:.uulhf n Iqul_ nlbI:um:J! d'!l.'nu an

o t. ust L n Foil'va

15 DIFFERENT BOATS wantedpousr, sall, or row boat

This s the pew editlon with 42 fhe “Haat Rook™ shows you how

adde] pages, & new books, and in simpls step-by-slep directlons

comversion of  Ford  motor  for anir repered for those weith
marine wse, Full directions and

Imited 5, Hatle gkill and money,
detally for cabin criuisoe; reelng, ]1qu11 beats 1o aell for profit too
hydroplane, outhoard rienabout,

Book tells how,
il boats, kayak, sled iype—15 GIVES PLANS, METHODS
heats in sll. Also secilomal boat AND MATERIALS
Ly carcy o6 enr.

Aptual working plans and photos
Thlln .l"thq Boats: rezl boats wnder eonsiructian
¥ .16 i Cryuises

THEQ. AUDEL & CO., 43 W. 23rd 5t.; New York City

£ ‘ILIIJ JI--:!I! ﬁrnrnuﬂ I'l'lﬂl'l:ri Gubdes, 4 volu, on T deys" I‘mu 11'|-lt 'IHJ'K
wrill rami n 7 dars, n et by il 5 s paid,
Ko ubligatien unle “j. Aiafind, r

DRRIIR, v v m o B R R R
T I R
Desupatbon, . ..

B T T T T T T T P T T —————

Beleranon. o vucvnnr s nnm s e s R

P50

26A

of
makes bullding easy, Shows male-
2Tk Hydropisos  rials peeded and reck-boliom eosns

Pupuuin MECHANICS PRESS

200 E. Ontario St.

Munilreds of pletures. Mo chanee for
mistake. Includes also, navigation
amd pllot rules, handling sailing
wruff, boat kinks, boatlng terios.
Frerything a baat enthusiasl should
kv, Hize 710 inches. 312 pages
Fine cloth binding, $3.00.

We pre-pay peatage il mooey s
gent with order, or forward ©, O,
anyalere In U, 8. A,

Chicage

POPULAR MECHANICS



AIRCRAFT

WELDING ENGINEERING

DEFEMSE INDUSTRIES Offer Outstanding
Opportunities to properly trained Gommer-
cial Welding Engineers (1 year), Welding &
Technigians (5 months), Alreraft Welders &
and Arc Welding Operators (3 months).
Learn By Doing. Earn Part Expenses— g
Write for free 64-page fustrated Book—'Dawn
OF A Glagt Imdustcy,” Mention course desired.
Milwaukea School of Engineering, PM-141, K. Breadway & E. State, Mimkn. Wis.
—_—

RUPTURED‘.’

Get Relief This Proven Way

Why tey to worey along with trusses that gouge vour
flash—press heavily on hips and apine—enlarge apeén-
ing—fall te hold rupture? TYou need the Cluthe. Mo
leg-sirapa or cutting beite, Automatic adjostable pad
holds at real opening — follows every body move-
ment with jnstant increased support in case of strain,
Cannot sllp whether at work or play. Light. Water-

roof, Can be worn in bath. Send for amazing FRERE

ok, “Advice To Ruptured” and details of llberal
truthful G0-day trial offer. Alse endorsements f[rom
rateful users In your neuzhhmhnmt Write:

LUTHE SONS, Dept. Bloomfleld, New Jersey
America’s
Low - Priced
0il Burners
Far roam or JUFRARE,
hq.ll, ¥ lmprovid,

Tl atogma-
1 ¥ 1 oble
'r.-urnm i,

WRITE 3, 5,%
Laza Ol Healees, Tyrps
LACO OIL BURMNER €0.. 141 Unien Ave,

Become a Doctor of PSYCHOLOGY

Win the degres vut PaDd. Teach the secrot of contentmont, happinesg.

gnju mentsl worrles. Ezperlencs the revelatlon of truth. Chorbéred
Individual help, Wrlte for FREE book. COLLEGE OF

HHI'FEI!BAL TRUTH, 20-B E. Jackisn Bivd., Chicago.

AT HOME?

Learn to eolor photogand mEiniatures

Grisweld, lowa

HA
13218 Michigan Ave, Dept

MAKE THIS MAN

SMILE!

Prove toYourself You Can
Learn to Draw

lﬂ-!’.—-l Chicags

TRAIN AT HOME FOR A CAREER IN
CARTOONING
ILLUSTRATING

¥

COMMERCIAL ART

Train (o be an Artist in your spare time! Tealned Artisis are
copable of earning 530, 3450, 378 a week. Our practical
method has tralned men and women of all ages sinee 1014,
COMMERCIAL ART, th.Tul.‘!INr'\-ﬂ maiel ILLUTSTRATING =|-|.
in ano complebs mm—uu Na provious AT

experiency necessary. FREE K, ‘tATt

for Fleasure and l"r'ol'll:"' deseribes courss

opportunities in #ree, 0 ART OUTFI 174 o

ineduded with mininr. l\!l.-ﬂl-l COUpIn [oday. .

i | Washington Scheet of Art, Studia 1267
l.'l.'lI---ﬂlh Sk, N. W., Washingten, D. C. =
T aEn §slorealed Bn |1’."u!|‘|lul'|ﬂ I:R.&:m-' Please send 'rm- !"ull

Tonr!
I Information Lo yoiur Freoe oo for Fleasures pncd "
1 xame Age

AFPRIL, 1941

The 97 Pound
Weakling

who became “The World’s Most
Perfectly Developed Man"

“I'll Prove that YOU, too,
can be a NEW MAN!"

oty ter

KNOW, l'ﬂ.'.l‘ﬁ:]f what it means
to have the e of body that
= course

wouldn I.HEE it to look al.}::
now, but I was once a skinny
weakling who weighed only 97 1bs. !
I was ashamed to strip for sports
or undress for a swim. I was such a
poor specimen of phasical develop-
ment that I wua constantly self-
COnSCIos And I
felt only H.ﬁLF ALIVE.

Then I dlmvcmd “Dynamia
Tension.” It gave me a body that
won for me the title “Wm-ld s Most
Perfectly Develaped Man

When I say I can mt‘lnr_- you uﬂ\‘_'r
into & man of gan lpowzr

1 kmow 'lﬂ'u.t m talking
about. I've seen my new syatem,
“Dynamic Tension," transform
hundreds of weak, puny men into
Atlas Champicns.

Only 15 Minutes a Day

Do you want big, broad shoulders
—a fine, powerful chest—biceps like
steel—arms and legs rippling with
muscular strength—a stomach ridged
with bands of sinewy muscle—and a
build you can be proud of # Then just
give me theo Tp;:-l:-rtumt:.-rlf:u- prove that

CHARLES ATLAS
Holder of title, **The
World's Most Perfeci-
Iy Develeped Man.™

g ﬂ&m.u: ension’ is what youneesd.
o “ife,"” “ands.* or "ml}rhem“ Just tell me where u want
ha.m!m-mc, ?-nwefful muscles. Are you fat and flabby? skinny
awky? Are you short-winded, 'p:pl:ga? Do you haold back

a.nd. et others walk off with the prettiest girls, best jobs, ete.?
‘Then write for details about ** Dy namic g}unu’un" and lemrn
how I ean malke you a healthy, confident, powerful HE-MAN.

“"Dynamic Tension” iz an eatirely NATURAL method.
Only 15 minutes of your spare time daily is enough to show
amazing results—and it's actually fun! **Dynamic Tension®
does the worle,

Send for FREE BOOK

Mail the coupon right now for full details
and I'N send wou my illustrated book,
“Everlasting Health and Strength.” Tells \
all about my "' Dynamie Tension'' method.

Shows actual photos of men I've made into u
Atlas Champions. It's a valuable book! And &.,
it's FREE. Send for your copy today. Mail | i
the coupon to me nally. CHARLES

ATLAS, BD», 115 East 23rd Street,

HNew York, N.Y. ﬂ

CHARLES ATLAS, Dept. 8D,
115 East 23rd 5t., New York, M. Y.

I want the proof that your system of *' Dy namic Tenafon"
will help make & New Man of me—give me a healthy, husky
body and big muscular development.  Send me your free bool,
“Everlasting Health and Strength.”

_—

B gt ey e e e o
(Please print or write plabnlyl

DBrr i e e e T e e e e s

L R L A T IR AR g B i

Say you saw it in Pepular Mechanica!



PLUMBERS

& STEAM FITTERS

Audels Plumbers and Steamfitters Guides
4 Vols. 56

A praolical
leference |I"lr|l|r\ “nnd
Brudy-Course Tor Master

Plumbers, Jouarnsy men
and Appre ntipe Stenms
fitters, Lin= Fittors and
Helpers, fheet Metnl Work-
ora, Draughiamen, Alass
ter Bailders, Engineera
&l wll Daklding Trade St-
dents. Thiz valuabla ant of
handy, potkob-size Guides
explaina in practicnl ocon-
cisn [anrusee and well-dope
illustrations sl the principles
sdvances and short cuta of
the Mgmbing and leating teade
=hn=ed on modern practice, Con-
talng eareful, detalled ihsir:uciiona
an how ta figure aod estimnte varioas jobs, Use FREE COUPON Lelow
b mxnmine, without cbilgation, this valusble work.

INSIDE TRADE INFORMATION ON:

Holdering, tinping. Joint wiplne B ng, heating. Pipe—iron—stes],
threndimg,  Mathematics, tahles, physics.  hlnterinls—iron, steel, copper,
heet meotal—galvanleed—plate. Banlto-
Dirainage, sewnge, purifieating xbxirra—lwth
Fipe Littings, s AVIE I{mu:hluz.

brass, lead, tln, antkmony, ete.
tiah, avphanaie, isnkn,

—ti.tr:hll:_m.

inghade  Hinekamithone. fargms. £

o

THED. AUDEL & GO., 49 W. 23rd 5t., Mew York City
Muil Audebs Flumbar Guides, & vole, on 7 deys® fres trial. T 0. K

I will comic 81 b 7 daja, and ¥1 monthly mntil $4 is

|-o||l|EI (FLhesw I'|-:|][ will retiien thes.

ik | ain matinhed

Ma obligation un-

Smma
Ackdress . . Peamnng jdemijanidamssaancisan

T 1

By FACTORY Methods

Regardless of the car you want
to repair, MoTol's new Shop
Manual will show you the fuc-
tary-correct way 1o do the joh!
Gives official manufac turers’
data needed by every mechanic
foroverhauling or adjusting every
American Hllll.llll.l'.ll'.ll-ljl.' miadlesinee
1934, Llses ily by thonsands
af !'rlJﬂ.IFl]lﬁEl" students urll!mrn
who like 1o ix their own,”

Covering
ALL Cars
19351941 | | gt
nclusive 500 BIG 8% x 11 PAGES — 800
PHOTOS, DRAWINGS, CHARTS, TABLES
— Give Nearly 200,000 ¥ital Facts On:

Ergine averhaul — Pectric sysism — Fusd system —
Cossing 3y1tem — Cluich— Transmission— Unsversals
—Rear End— Whesls — Brakes — Front End— Shock
abtnibers — Skesting = Ignibon timing — Lubricatien —
Walve adjusiments — Engine ipecifications and Elear-
anéds— Generateis —Startiag motais—SUatter
cantiols — Carbuiebar adjustment — Aulamatie choles
— Bageling gamigei — 00 Flters — Cyliader hasd tight.
#alng — CoAmraber eonirals — Clutch Bonstes — Head-
|zmp adjustment—8rake bansters—Weel algnment
—and bundteds of othes oatsiled subjects.

Your Money Back

if not
Satisfied

MoToR, Beah Deparissenl, Room 501, 572 Madison Ave., Mew York

Plasas ruth ms copy of MaTelrs D91 Factery Shop Banual. | will pey goiimas 11 p & few ssabe
dalivery charge; but (F v usdervioed thal # besk doss el sabisly me | sy reters it sishis T daps
{and i it evipnal coadetien) snd have The 51 parchass prics refumnsied nmesdiisly,

MAME
ADBRESS
CiTY

Prepare Now for a Good-Pay
Job as COMMERCIAL PILOT'"

P'repare pow ot this natlonally  knewn schood =

for u high-pay positlon as Commerclal Filoc

or as Alrplane and Engine Mechanic, Govern. ﬁu‘ g
|

)'_E,'i'

mant Approved courses, singly or in combing-

Elon, prepare for Government teais lesding to

Commercial Pilol and A & E Mechanie Ratings, 'I.Im -.q.
Vlight lesiruetor Rating. |.-ar|'|.' Heet of Primary and

Advanced iralning plumes: 10 modernly equipped shops
and laborstories.  Alrlines, Alepart snd Training Cen-
ter Dperators calling for Lincoln Traimed Pilats and
Mechanies, Big money paldl Placement Servies on Girsd-
watien. Part tlme employment for board and rooen whibe
In training. WRITE TODAY for complete infermation,
LINCOLN lEﬂ'ﬂHAHTICAL INSTITUTE

Lincaln Al 1]
584 Alreraft Butighg o R Flring Sehee brmska

THELLINDBR S T,
W EATIEET 4P

RN N PR

alm wirvanty didaf

TidinaE ifa wh
LISLLS LT
WITEARET TN

-ur wire T-:Ir e
£1E. " Binte arn

SEE— GRELH CoLL H;P Dent 'Iil 2004 3. waLm' he Chi ch

-STATE COLLEGE

B-5-Degree in 24 years

Warld fumoas for teelnieal "11# FRAT COOPESE in
O ||: E r1’\1"I!'IJ.'.'I.| "\Eﬂ |'.n1'1_-|| ]1r:'n|_r:a| ﬁadw
krrnn wstical Engineering: Businees Administen-
'\pH'I al reparatory Ltpm“ et for '||1,w: who lnek
wark. Bhort diploma courses (36 weeks) in Surveying,
Drafting. Tuoition, Hving costs low, Students from every state aml
many [orebgn countries. S8th year, Graduatea suecessful. Enter Jupe,

September, January. Mareh, Wrate for cxfalog, 441 Gellege Ave., ANGOLA, IND.

tnlla hpw tn fix all wl.n 42 pagpoe Tow fo Heni

e T s Ph R Niathemati Ehe P agram.
k. B2 v Twenty inboroed ratlia ciew ks, 10e, Frinted |Lu.|:uru for a=y

indlio met smocde] ol :.'ry munnlasfurer, 25

SUPREME PUBLICATIONS, 3727 West 13th Street, Chicaga, 1.

learn CARTOONING

FREE TRIAL LESESOM! Cash in on T ermee of homor—
AT HOME=RY MAIL. Have funi al ooyl No ox-
perlence needed 10 stort.. Write today for FREE LES3ON,

malled posinald, Mo obliieation,
Moo Gag-Cariopn Schopl, Depik A, Fall Cresk, Wii

Landscaping is Prufltable

Fagcinatlng eareor of hobby for men asd women, Tpigrcatlng pro
feamiom. m it o in spare 1ime.  Send for froe booklol ''Soecess
Thru Landscape Tradning.”” Give age, Octupation,

Ameriean LANDSCAPE Scheal, 6236 Grand Awve., Des Moines, lowa

EARN THE DEGREE 7 o
Courses In business, sceouwnting, Inw. eie. |.c|'u. 1'1-::\. 'I'-. Irl""; r”.':?u::

Diablethn and sludent petupe-folder AT ONCE, No obligation whatever.
TEMPLE BAR EXTENSION COLLEGE, Inc.

A Correapondencr Fastitstion
1411 Faurth Avenus, Dept. 4-H,

EMGIMEERIMG

tion and .’|.|:|:|:41|||I:r|
required high :u.'hu-u

Soattle, Washingion, U. 5. A.

SHOES, TIRES,
RUBEER GOODS Last Longer.
Flx them with new plastapald ‘putty,*
MEXDH holes and worn spois
in leather, cloth, rubber,
Boreads on Hke butier, Drics
tough overnight. Flexible,
non-skid, waier=
proof.  Won'b
off —guaranteed,
alre—320 enld

AT HARDWARE AND 10¢ STORES

MENDS

e Sn-l_ﬂ':ni!

POPULAR MECHANICS




DOESN'T IT LOOK EASY?

Yet it's from the famous [
“Merry Widow” Waltz! ||4"
HERE'S PROOF THAT YOU, TOO, CAN LEARN

UST strike the notes indicated and you will aciually be
playing the opening bars of one of the world’= favorite
musical compositions?  Awd it's just az easy to play other
famous ;".-|...i.:...--.. too, when voo use the wondertil " Nore-
Fimder.™
This invention of the U, 5 School of Music takes the
mystery out of the Levhoard, does away with tedious
study and practice, enables anyone to play 4 real tune almost
from the start. II|_|1|| that's the way this modern method
works, You learn to play by playing, Soon you will be FREE Frint and
thrilled and delighted to hmd that you can pick up almost Picture Sample
any piece of popular music and play it av sight. And that  gjgws o thils
applies to the piano or violin, the saxophone or guitar, the
accordion or whichever instrument you ¢hoose fuar yr |

Takes only a few minutes a day!

Ower 700,000 people all over the

SREY Tilel

world have taken adv antage ol 1his = ————— e e -
LEARN TO PLAY | ..oy way to learn music at home | U 6. SCHOOL OF MUSIC —I
BY NOTE Don't et old-faghioned ideas de. | 74 Brunswiek Bidg., New York City, N. Y. i
Plana Guitar rive yertl of the jovs of pils |.'|.||||_ any | I nm interested In musie siudy, partienlarly in the Epsicwoment 1
Vialin Saxophoneo onger, You don't need q|.¢.;| al 1 |||.I||_-1.I|.--| LTI __!"Il-am:. send e yoir freo booklet, ""How o Leari I
Organ Man alin talEnic oF pre vinus ksmulcdhc of H Muzie &r Home, @l yodr frée PrIGE amd Pdelure Haiple I
enor Banjo music, Mo tedious months of drifls by
Hawaiian Guitar and exercizes,  Alail coupon and sec : L . . =Fei :
Piano Accordion how easy it I3 to learn music a0 | {diress i
Or Any Other home thiz ri||.|.|.a_L modern way. 1. 5. Huve you i
Instrument l]ichﬂaipt '; URL- J"ﬁ? LEEMH hﬂl‘;}ﬂ dif,, | Instroment._. S T P r— I
vew Yor .5t ey

WELDS Fexoens.

CYLINDER BELOCKS,

BODIES, FRAMES, ETC.
Does Farm, Factory

-|"|. Works off 110 wvolt  electric  lght  elreudt.
For this unhcard of price you ran  get
the  marvelous Dynamic  Super-Chorged s
Weller completo—ready 1o plug o

to llght sockel. “The Dynamle doces _E'
both metaltic aml corbon are well- 2=
oy, You ean aleo aalder sl brose -

r ol the Hghitest inaierial, EASY PAYMEHTS
Works on Iren, Steel, Tin, Brass, Copper and All Other Metals

With owr free iostructlons yon ocan in nn time do fGnlshed repolr jobs. A AMTED!
BIG PAY IN BOOMING ‘I'I'ELISI!HE INDUSTRY tnee you have the Dynambie | GE,,NEF ::T i |-.|E.-, nmid
ot you aee all del o 1his proftabie feld To o vese po DPyvaguonde W eld- |' Py 'ru.FI alit. Rend For
er vgsts youl Loss Tham de o Day, Write lor FEEE  pacllvalurs TODAY, v TUIJ'I.E n

DYMAMIC WELDER CO., 2226-RA, Silverton Rond, Chicogo, llinois

“UNCLE_SA

ey GIIE T

RAILWAY POSTAL CLERKS

'.'I.||hu|||_ previme  swelding  ex-
o s micke for poute
£

ean
e I|-:||r Mar e i
A4 muech a3 E15.00 to 2000 o
day,  The Thyonmie Welder 18
light aivd eapkly partable,

| $1260 to $2100

. FIRST
%£1900 First year regular YEAR

MANY OTHER GOVERNMENT JOBS reeeoe—mmm e M

Featoffice Clerks — Mail Carriers -- Stenographers — Typista, | COUPON .
Seatlstieal Clerks, ete. 52 Page Givil Service Book—FREE. j FRANKLIN INST., Dept. P16, Rochester, N, ¥,
MEN—WOMEN 1 Gentlemen : Rush to me, without {-h[n.rm-. “id! PARE
T 1 i ok i=t of L. 5. Government b 1 M=
Ball Cotpon. Aremadintaly—toriysurd: : ?i::::rn.“l:\.:h:lilag :r:w. alao regarding an!vfri.s:.. ]1|:!I1:|1'.!.
| wuork, vacation, ete. Tell me how to qualify for n
1 position.
1
1
1
I

Name._...

Address_........ i
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MACHINE SHOP

TRAINING and
TOOL MAKING

Mever in history hos there been such de-
mand for skilled mechanics. 1941 is the
year for you to step ohead info o MG PAY
JOB, if you ore froined. Deferse plans
mean full speed oheod for shops all over
the nation, But employers con't take the
time 1o leoch yeu, That's 1he slow method

Zualily o
TOP PAY JOBS

Master Mechanic

anyhow, A few months' training puh you

gears ohead. Mational Schooks has devel- Mnchinist
oped a plon to meet your special needs Aircraft Worker
and ta train you to qualify as o skilled Tool Maker
#achinist and Teol Maker.

HATIOHNAL STUDEMTS LARN TOP PAY Machine
Wae have placed hundreds and hundreds Dperator

of Mational Graduaies in good pay inlu im Lurmﬂ Man

all types of Industries — aireraft, moching
shops, monufocturing plants, wilities, ete.

PRETESTED TRAINING FOR YOU

Ma malter where you are or haw you are now employed, Mational
Schools will bring 1o you the proved, proctical plan of training. Mo
dull textbooks. Fascinating from beginning 1o end. Full, complate
instruction by time-tested methods, in

Ehﬂp Procodwre Milling Maehine Wark Bench Weork

Dirill Press Oporalion Grinding and Buffing Tool Grinding

Mochanicel Drefling Threading QOperations Shoper Work

Shop Mothematies Hocksaw Wark Ploner Wark
Lathe Operation Turret Lathe Work

NATIONAL
SCHOOLS Augeses

ESTABLISHED 1905

MAIL COUPON TODAY

Motianal Schaals, Dapt. 4-PMM
4000 Se. Figusrea 51, Les Angeles, Calif,
Send Machine Shop Literature; no obligation,

MAME
ADDRESS
CITY.

LITERATURE
AMD
FACTS

30A

AVIATION

C’AREER-

ﬂ‘(flﬁ

OffersYou J
A GREAT FUTURE!

Complete Aercnautical Engineering or Mas-
ter Aviation ics training in the heart
of the Aircraft industry. Graduates obtainin
immediate employment. No flying involv
Aviation’s foremost school: estab-
lished in 1929, Located on Grand
Central Air Terminal. For full in-
formation, address Dept. PM-4

C{URTISS WRIGCHT
TECHMICAL INETITUTE

GRAND CENTRAL AR TERMINAL
GLENDALE {L0% ANGELES) CALIF.

Send for my ale hook how to 1I|-'-.'e-|u5l
STRONG ARMS and
EROAD SHOULDERS

Now only 256 eoln oF e T, B, Bramps,

With 20 paoe= of ilistratiens show ing nnd

Tully descrlbing exercises thit will quickly :ll'wrﬂg and
muke you filn greal sieength n yolr Should TINH.
Wrlsts, Hands and Elnu;rm This is really & vamable
eourse of exercises.  Without any Apparstias.

ANTHONY BARKER
1215—8th Ave. QMice 40 T 1235—6th Ave.  OMfice 40 Mew York City

" um & OPE HﬂTIHGJo Bs
o SERVICING

SERVICING COURSE= B WEEKS

g’tﬂmllﬁmmimnﬁ

5 QW [ 0 i
mﬁ e s ety i gt e

i s empl opment servicn after prad-
nie loday for Free book and essy tubtion pn?mtlﬂm

THEH E'S
"DH EY

RAYE BURNS will umeh oo HOW 1 CREATE QRIGINAL s 85
26 epsans unil over GO0 BbusEratbang, AN [of fady o o z-—
fewd ndme gud addepua for frow daraile,

T = MECHANICS
Auta Mechaniea and Welders are in hig de=
mandl. Complete courees in Are and atetylens weli-

painting amd metal Anishing,  Pay

afler graduation plan. Special by roles.

H G- Ll\l'l!. Prs:ai EIDHIIH‘ADI'D I'IEHD“E
CARTORONE at heiaa that rou may EELL! Courss conkas
RAYE BURNS SCHOOL, Studis M, Bax 3583. CLEVELAND, OHID
Png, Dody amd fesder Mmping, sprey
Write today.

MICHIGAN TRADE SCHOOL
3748 Weodward Ave, Detroit, Mich, l-

FPOPULAE MECHANICS




POULTRY RAISING
PAYS GOoOD PROFITS FOR
THOSE WHO KNOW ITS SECRETS

Healthful, Injeresiing occupation fap
whole or I:1 time in councry, villaoe
1., L] L

R oy and
alif, i'\-'l'n el of Low WaEes, FHEE Bun“
B e el
BwE., ) . TELLS HOW
PROVED METHODS BRING A mialbl
SUCCESS FROM START ¥
Harry (3. Lamon, naticnally  known

PFoulisy’ Expert, formuer Senbor I'-.-ull.l'lr-
| Agrivullurr, gquickly

iriing o ious mecn nod walien for
Tl ey eias  froem BT (] fa-
Silimly 2w i Dy
1 Aprie 1] P

in ALERd, TRAY Iy (F]

PAELe b vvory  celail, Bhows vl il
siceess weorets used by lemders,  how
they availd losses. How bo =siart oo small
Wik, b o hashisess grow feom sale od

ks, EiE,
far

ety

EVEr Lilerens g i U
a  Eodill pola dn B il
Establinbmd nearly Daainly i
fllude of mradustes pitest
of hil= timetesied methods,
Br. Lamon as nrenared o big 32.pnre
ook VHow To Raise Poaliry for Proal’,
chock full of T smaking  poultey
facts, He offces 1 il Il Froe Do any-
pne interesicd in kg the splondiad
& i 3 s PtLsi L es [ Poul

If you pre “"pl =ea'' o Your
send for this Froe Book today.

Addrass: Harry M. Lamen, Presidest;

NATIONAL POULTRY INSTITUTE

Dept. 50-V Adams Ceanter, M. ¥.

USGOVTJOBS

Earn 51260 to 52100 at Start

nt oppoartiniiies for cliizond, age 18 1o B0, Wo speclal .

P usnlly pepuired. Railway Fostial Clerks may o

Cusioms  InApectora h ]
! 5

¢ onir tested meghiod will

FATTERSDH SCHOOL.

o
pusdtiane anil

il
Wrate AT OMCE.

3
halp y0u pass examinabios,

B4 Mercantife Bldg.., Rochester, M. V.

Splendid opportanities, Prepare in spare
time. Fosy plan, No previoos expericose
needed, cormenon seliool edusatbon suMelent.

G“Wm Bemid for free hoo ket “Opportorlties in Pho-
“IB tography™, porticulars and requircmenta,

at Ho American Scharl of Photegraphy
AHS Michigan Awve.. Dapk. 1354, Chicage. .

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

appear
TALLER

INSTANTLY
WEAR IN YOUR OWN SHOES

1wt

k-

v shortniss Ky o

ear taller — INETAMTLY. Amasing 107

ATLIBETES Gt Into your own shoes

make you appesr TALLER]

Caomlortalle—pognre i]n'[amvlmr—

COMPLETELY INVISIBI

Mo Stretching or Exercisos!

Mo Costly Shoes!

HMolhing shows—na  thick soles  orF
heels, AND THEY COST =0 LITTLE! Send MO
MorEy—jisk your name, sddress ond ahoe size. Py
mElman  amaunt plus  posoee when o be dollvers
ONFIRPENTIAL, plain-wrapped package. (O0r  send
maney now, nnd osave postage} Tf 1ot delbrhted |

f !

redum in 5 dave for wofund of money pald us.
WORKS

Dept. HB-240, 33117 Madison Road, Cincinnati, Ohio

APRIL, 1941

More Jobs NOW
for DRAFTSMEN

This complate drawing  outfil,—every-
thimg to woerk with,—iscluding drafting
Lakfe, drawimg board, suppllies and
drawing Instruments,—ALL SENT TO
YOU AT MO EXTRA COST if you are
& Chizage Tech stwdent,

MAIL COUPDN
BELOW

National Defense
Brings Opportunities’

The drafteman’ work comes first. New machines,==new constructlon
work.~=new  hrlilges.—noew Taildings,—all must first e labd oun on
paper 4¥ (e drafteman, So the first man thar musst be hired 15 1=
draftsman,

DRAFTSMEN! Mechanical,
Electrical, Structural, Building,
Airecraflt

ftead the wani-ads! See the call for deaftemen! In the machinery ani
building fielda,~in aireraft,—in diesels and alr cenditioning.—and
in many other Induvairies, Drafting offors real oppoetunitles fuc [pros
e, It f& ome of the etesdiest emplormsent Aelde, Dieafring ia
elean, intecesting, well-paid and lnportant work, Find ogt pow wlat
Drafiing offeis youl

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

With our cnsy steps=lv-step loseons I the feals we fursbsls) . yoi
enn lexrn in spare thine ot e, ¥ 157 10 learn

] o ‘Tecl Meths
0 Trial Legdon
ge for this Josson
v or luter.

TRIAL LESSON

Send Coupon

Maill the Cowpon op & post eard fo-day for a Fres Trial Lessom |n
Drafting and other interesting and insfroctive Informatien,

CHICAGO TECHNICAL COLLEGE

Nfember Natlenal Home Study Counctl
D-202 Tech. Bidg., 118 East 26th 5t., Chicago, lllincis

Please send me FREE Trial Lesson in DRAFTING
showing how to learn at home by C, T. C. plan. No obli-
prtion of courses.

31A



PATENT

& Co., Chicago, Ill;

REGISTERED PATENT LAWYER

INVENTORS

PATENT YOUR IDEAS
SEND FOR FREE BOOK i J9Y 1

g e

HOW TO OBTAIN A PATENT |
Written by 8 Former Member of the Examin- - | |

ing Corpa (1822-24) of the L3, Patent Office, | -
IF yow want to proft your ides, you should ‘“‘::’_——\_ﬁ
take steps to spply for m U. 5. Patent at =

encs, Your firat steg ls to get this Free Boolk. This
intarsating illustrated book contains valuable nforrma=
tiem you have. It tells yvou fully to obtain =
tent on your ides in ths gﬁlckrlt way. With this Fres
k you will also receive a ""Record af Invention' farm on
which you can casily record your idea, Personal snd Con=
fidentinl Service:r Your case will be n-ll, handied
enly by & Reglstersd 'E"attﬁl Attarney w is mlso & Former
%) ber of the E Corpa of the U. 5. Patent Oifice.

All cammunieations eonfidentlal

WAIL COWMIN TODAY d3r FREE PATENT BOOK ssd AECORS OF INVENTION Fersm.

CARL MILLER

REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE.

I Woalworth Bldg., 35th Floor, Dept. 41-A, New York City [ |
MILLER BUILDING, Dept. ll-ﬂ. WASHINGTON, D.- Cs

| Fleese smvd me your Free Sook, “Hew to Dutain a Patent,” snd your |
- “Racord af Inwentian™ larm, i
B NAME,, |
| - |
i ADDRESRR, | m

o

h-------------------

Inventions Wanted

Patented or Unpatented

Wao have been succogasfully selling Inventions,
patented and unpatented, since 1824, Write us,
If ¥You have a practical, useful Idex for sile.

Chartered Institute of American Inventors
Dept. 4, Barrister Building, Washington, D. C.

LEARN Tﬂ SHOoOT STRAIGHT WITH BEHJAM!N

Fvnr 'hlrvl-b—irnl-ll Gams—Camping—G
ferd=—lhccursie—Praci r;J—:umn i res i
=i Ard

EiC r ko
b Also 0 sompiels LHine lal
for BE sl cal. 177 or 38, No
Write foday for complets spec
AR RIFLE ©O0O., 890 Marion 5,

Dielnya Are dangerous snd may be very
coatly. My ragniLl  service assared
prompt action, strict eonfdence, and &
minlmum of expense, 1 sugpest thas vou
send me a model or drawing, or eketch
mnd dmeriptlon of your Inventlon, nad
$5.00. I wlll make n sesarch and report

Fou n copy of my

pend 51
el
atont Attornoy.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

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

WATSON E. COLEMAN,

promptiy 6= to 1taT|?|:|.tnnta.bLI.Itr and send

2=page booklet,
h'l?ll I%;ETL:!U l"'Eu# m:-'tbom:]u “"’“L".’ﬁ‘ﬂ |
the attac eaUpon At onee.

“Hecord of Inventlon” form, | Pa&e Dooklst and *Hecord
yeury experlenct &8 a Reglstersd

Booklet Free Highest References
Promptness Assured Best Results
=end drawing or model.

Victor Bullding, 724 Ninth Street, N. W.

WASHINGTON, D.C.

PATENTS—TRADE Mnnus;

All enses submitted given personnl attention
Form " Ewndence of Concepiion” wilth insfructions
Jor use and "Schadule of Gorernoiend
and Atlorneyy Feea'—FREE!
LANCASTER, ALLWINE & ROMMEL
Patent Law (lices
H'Iﬂllrllhm D. C.

-
———— -

f 412 Bowen Eldg.

- —
INVENTORS 7.
oF -'lmnﬂnm:-lc l:-ut. vital

facts before applying for patents, Our book, Patent-Sense,
givea those facte; eent free. Trade !‘niarl::—{;c-p_-.-n:hu.

LACEY & LACEY, Est. 1365, 35 F S, N. W. Degl 5. WASHINGTON, B, C.
BUCHSTEIN'S FIBRE LIMB

Walk naturall¥—with
ia 1lEnhy. strong, correct
FORTARLE
oz for all de-
air terma,

who derive lanr:!

o BUCHSTEIN Ci,
G10—Jrd Avr. S,
Minneapolis. Minn

AIAPLANE & ENGINE MECHAMICS

APPRENTICES

AIRMINDEDR YOUNG MEN INTEREETED IN PRE,
Ixe; ol ENTERING THE WELL PAID p|1r_|:| ::.|.'
AVIATIGN A& h-I"I"itl' ITICES, Wriia, enclasing sz
MECHARIX UNIVERSAL AVIATION SERVICE :D‘
Dopt. Ed, Detrost, Michigan

Wayne County Rirport, Box BST,

FREE

SPECIALBOOK CATALOG!

MHome—Garden — Trades —
Educational — Mnchnmca!

e "y I:-lmu 'l-_:- .lrj.“bllr- . i ,
Ao mpky irchhnnica arc on L L
of Lhir subjecis !l:.hl.rd . %

SEMD MO MOMEY! JUST MAIL POST CARD!

Don't seod o penny. JUst WL your name ond sddress on o peenny
el curil, and fmall todey! Thie grand entalog with Eeaulafinlly obiemn=
cves will b rushed e your homel Send for 10 now)

POPULAR MECHAMICS PRESS, Dept. 265, 200 E. Ontaria, Chicage

iy |-\.|.l|1
l!"'un!um Wil

A02-0 Victor Bldg.,
Washingron, D.C,

Flease gend me ot onee, free ul charge. your 73
of Inventjon'™ form,

| L. F. Randolph,

Or, ET

| Hame. ..o vvrnrrrran s n s n i annan .

A PERSONAL CONFIDENTIAL PATENT SERVIICE— [,

32A
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friventors L ratet facs!

Take this first free step to
protect your ideas! This
old-established firm assures
prompt, confidential action
concerning patent proce-
dure based on &6 years ex-
perience. Get facts first— |
and save time and money. ==
Competent advice is essen-

tial to good results. Mail
coupon at oncel

Thiz Is
Our 66th Year!

Mail thiz coupon for FREE BOKS that tell you how o
praceed and for “Certification aof Treention™ form that
protecis you in vour flrsi {mperfand stop.

How 1o eitain Ii--

pamnt . C. A. SNOW & CO.
Patomt Atlerneys Sinee 1875

Howpaicancam | 994 gNOW BLDG., WASH., D. C.
merciallze yaui FPlense semd me free books on patent prosedure
patanf . . . without eost oF abilgatlon, i
Wiy you meed af SABE. co.iiiiistiaas s aa s 1
.ok AN IR 4 5w o i o A
Comectwaytepre-] ... .. ... ... ... :

cerd and costs. ., R ——

Traln for &8 beginning
position in B to 10
months—detailer’s
position ($130-
$225 a month}
in 14 to 18

Needed in All Lines

Architectural = Automotive + Aviation
Diesel = Ele::tru:.'ll ® Structural * Mecha rlll:-ﬂl

A

The Diraftsman iz the connecting link

tween the Mect |1._'.||.r| I...!,l.lu" EATTIE

exceplionally good lerful o
L1 ,"' iF pramotion. =L i e II|-: T

r'._I:-|_||"|;||: fiia In._'--"'rl--.-.|IJ|1.'I|-.|

~ Arverican ﬁclmnl nept DD- 445
Drexel Awe. at 55th St + Chicago, 1l

?F COSTS and OTHER USEFLL

NEORMATION AROUT PATENTS
EUGENE H. PURDY,

INTERNATIODHMAL BLOG..
ADDRESS

LEARN w2iiic CARTOONING

Bum# Simplifed :u!l-l.lm-l that | hl hle-'lned 1rn.|n ummrl af *“Ts

1 iratea, Waah '.I.II ¥ Wy Winnks ink| Br
U fheglar fu. VEArRRER .I.- I: :-' wa,'| "8ecrer Agpent E-vl..
nad many |.l|.||!F! Eurm -ﬁl hmn"ul: IEush 1tk for |"'=cl-llrn bard
{80 tewt your shiliie b, and 4 dataile, (Sinbe agn.s

THE LANDON SCHOOL, 1%-A National Bidg., Claveland, Qhio

FISHING TACKLE p~2%.

Eend ¢ Hil=page entol Fizh! thk'Ia. haschall,
Baskol I?‘l]ﬁ‘ xmlttmﬂhg[m. UH\_M ;DDI.IE ndm wt 0w

CATEWAY, 40 Gatewsy BMg., KansasCily, M, ﬁuu..u:'i:"m.

%) |

HiGH SALARIED l-'lml
IN AVIATION

]:If"t—!'l" huge plane plonts
under conetruction now
will meed troined men by
swimmer, CL5.AL is preparing technical instrument
men for thess gitiona now . . also for (Bscoa-
ment and plone manufacturers and alrlines.
Chofce of 3 courses . . . all based on airline and
manufacturers’ requircments, Enrell new ., , be
=ot by summer or fall. Doy and night classes beingd
formed at once. Write for catalog and full details,

Ch frago School ﬂ_f —

—
' AIRCRAFT |H5TR UMENTS |
] 1
1 Municipal Alrport Chicage, Ilinsis |
1 pease send me your latest catnlop st full demils of yoae |
| irerfb s rdmesn comrses, 1
b BRI o u i o R A :
:-l_":"_;......__...._____-__.".';'.'.'.'_'-’_'?ll—l

Say you saw it tn Popular Mechaniea!

APRIL, 1941

BROOKLYN YMEA TRADE SCHOOL

Unlimited Instruction witheout O Aviation Mechanie

extra charge until you have mas- 10 Jachinisi O T“;" nnd Die Making
1 © Mechanical Pre-Enginessing y par
fered every past of $he Course. 1 0 Diesel Engines 0O o Bufner b S
Full Shop Equipment § O Diesel Pre-Engineeting TR Ay, KT
Unezcelled Instruction 1 2 Aeronantical Pre-Eozinesring %
Fireproof Dormitories. |:I AuntoMechante O Talking Fictores =
Teefrigaration
Eperial Privileges. Check your | 5 Taievizion and Radla Mechanie Addremi.. .
Interests on coupon Lo receive | ':| Architertornl=%Ter hamcal. Lrraltine
free literature, 10 Armarure Windlog O Electrical et P L, . PR PR =

0 Weldlng

MAIL COUPTON

1117 Bedford Ave., Dept. P
Brooklym, New Tork Cliy, X, T




our

ACTCOUNTANCY = | I

Thw Prefawsics Thal Pe

Juture

may ée indic{e L‘Aede pageﬂ!

HAT suggestion, in past

yvears, has prompted thou-
sands of men and women, un-
certain how to plan their
futures and safeguard their
business success, to investigate
the career possibilities in
Accounting. Having investi-
ated, they went further: took

Salle training in their spare
time; qualified for well-paid
positions; and in so doing
solved their uiamgreas prob-
lems successf

Among t hnse thousands
were more than 1,900 who are
now Certified Public Accoun-
tants—nearly 10 per cent of
all the C.P.A.'s in the country.

What ARE My Opportunities?

Frankly, they are important
ones—and numerous. Begin-
ning opportunities as book-
keeper, cost clerk, billing clerk,
time clerk. Advanced oppor-
tunities to serve in big and
small business firms: advising
on finance, analyzing costs,
helping to shape policies.
Opportunities to qualify in the
Governmental accounting jobs

A

that are opening up more and
more, Opportunities in pri-
vate practice, as a cost con-
sultant or C.P.A.

One has only to study the
statistical side of the news
about business expansions,
new lines of manufacture and
marketing, to see that wher-
ever business is busy accoun-
tants are busy. For remember:
this 1s the profecsion back of
the financial success and prog-
ress of all other enterprises.
And accountancy incomes of
$2,000 to $10,600, or more,
vearly, certainly aren't earn-
ings to be dismissed lightly!

ent angles—is what
should have now, hefore
making any final decision.
You'll find it in this 48-page
book. And it is aptly titled
“The Profession That Pays”

. for, as the official fournal
v_f Accaummic}' has pointed
out: “'If there be a profession
in which the average com-
pensation is higher, it is not
known to us.” So, if you really
are in earnest—and willing to
study seriously—fill in and
mail the coupon for your mi)y'
today. Your future may
inside its pages!

The Best Answer of All

Theze are only a few
facts in passing. Facts,
however, that certainly
invite your very thor-
ough further investiga-
tion as to what LaSalle

LASALLE

EXTENSION UNIVERSITY

A Correspondence Institution
Dept. 464-HR
I want te see what Accodtitancy offers for my

future, Please send me your FREE 48-page
boaklet, ™

Chicago, il

Accountancy, the Professon that Pays,"”

Tralning fD[" thiS ]:IrﬂfES— :ir::.lu:[I'!jl'l.-::|l|!:i,|'::.qmm about your eooioutical, spare
sionof many opportuni- ,
A . R L e s R e A e e g ¥,
ties hasinstore for you. " e
_Complete informa-§ Sf%... ... CHt i
tion—a survey covering -
this subject from differ- §  swee_.......... I'osition

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

POPULAR MECHANICS



WOR LB
BEST

WANT AD
MEDIUM

CLfAS SIFIED

Advertisements in this seetion, 35 cents per word, each insertion, minfmum 10 words, pavable in advance
To be inserted under proper classification in May issue, copy should e ia our office March 8th

May issue on sale April 1st

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

By reading and answering

make and save money.

YOU'LL PROFIT

classified ads in this section.
Hundreds of opportunities to

Popular Mechanics
200 E. Ontario St.
Chieaga, Ill.

the

magazine we wee.

(Orlginal letter on
iile in our office)

Gentlemen: It maoy be of interest to you to know thet we hove
carried ads continuously in the clazsified columns of Popular Me-
ehanics for over twenty years. Believe your records will show Phat
we hooe not missed an issue in all these years.

Results are better from Popular Mechanics than from any other

Very truly yours,
GUN METAL FINISH CO.

AUTOMOBILES=—MIDGET CARS

AUTOMOBILE Buperchargers §1, Guac-
antesd mileage increase 207%; power 10%.
University of Detrolt test, Any car; give

., wear, Wrench inatalls 1% mimates.
anley, Monufacturer, 5719 Loraine,
Detrolt. Bitch

GARAGE Owners and mechanics only
murchose dicect mc full factocy ki
Trinte-X Alloy Self-locking Piston Rings.
Nationolly distributed. Guorantesd per-
I

ormance. Btops oll pumping. Seves gns-
oling, Re-boring unnecessary. Wrlte for
sample and d.et-iila 'I“rlutu- ‘Co,, 3501 8,

Racine, Depl, 163, Chi

KUng' Fllth ad:ltt:ru .ﬁul-mnuhl:lu Ftur.':lnl
Book. Teils h 1o balld divk track bDodies,
frumes, 'El'ld{'iﬂ Hecords, superchargers,
Tules. lurmuln 'plans, stock Canversions,
roadster racing, [ast FPords, §1.00 pos
115 C0.0.0. Ray Huns, Department H:.
Modigonville, Cincinnatl. Ohia.

WINDSHIELD Stickers, 10 western Z5c
Thompson, 2423 Boulder, Los Angeles,
Calilarnin,

CHANGE Automobile motor into air
eompressor, Instructions S§1.00. Tuck. 73
Bhirley, Pontine. Mich.

PROFESSIONAL Midget tocers, Two-

BARGAINS—Weldors, compressors, bat-
| tery chargers. car washers. Liberal trial,
terma.  Write Hoburt Egupment. B

M-413, Troy, Ohia.

LEARN To repair spocdemeters at hoame,
Details 10c, Ostrander EHEMTHMEE Bety-
jce, 13 State St Bechenectndy, M. Y.

MAKE, Bell your nutomobive needs, All
kinds formulas, Borgomin lst free.  Wil-
linmson Boales Co.. 600 West 6th St., Marl-
on Ind }

OAS-BAVER, 3ic C.O.D. Give makn,
yﬂmr. Ribner's, 2672 West Third. Brooklyn,

AUTOMOBILE Motor oil costs 2o a gal-
lon to mnke, Easy and simple method.
Will save you money. Send $1,00 for di-
rectlons, Bestoll Loboratories, 2001 Oreg-
ory Street, Pittsburgh. (3). Penna,

NEW: Pocket slze tester for lgnition
condensers, coils and magneto condensers.
Plugs into light sockel. Ouarantesd omly
%!'il.sl]hll.re;hiu A, Lord Mig. Co,. Marsellles,

PISTON Rings—Steel seal design. Quick
seating. stops oll pumping, For all cars.
Bend for circular. FPiston Ring Sales Co..
4022 West Lake Street. Chicnro,

RECLEAN Used oil without ¢ost. Pars
tealars P, Gerwin, Fairview, Okla

passenper roadstera.  ME Lt motoreyeles, PLATING Outfits for poto parts. Qaone-
muturur.'uuters. Guaranteed motors, wheels, | neet to o battery. No tanks used. Free
. plans. New handbook calalog—l35 | particulars and proofs. Gunmetal ©a.,
tlluatrntl.nna. plans—30e.  Midwest. Box | Awve J. Desatur. TIL
fg-CH, Chicagn, .~ 1041 IGNITION Supercharger. E. G,
MIDOETS — Motorsconters! New and | Sales 4 Mg Co., New York.
lats, Ste." Shipns Midsets.  Box - SE-H. vTo
Zuntaville, Ghig. i = st
BUILD Prosperous business with amall ADY Now—Flans for nine mew Jim

capital. New laboratory perfected
wurklmt chemical for motor tune-up.
_I.E . Behofer, 54TH Melroae, Chicaga,

INCREASE The horsepower of your Ford

last
Do=

WH from 85 to 128 hp, without s TE=
ing. Send £1.00 for detailed, simple In-
structions. Power Associates, PO, Box
Bol-A. Wilmington. Delaware,

TUMNE Ug for power and milﬂul 2]
cinl moter tune up nnd repair dm 'g;

Sinte make, year and model. Hﬂ'[l!ll.‘ S
cialties, Box 8840, Wilkinsburg, Penna.

BUILD This powerful. Inexpensive suo-
percharger for any automobile, Adds up
to B horsepower, Complobo plans 35¢ coins,
Box 43. East Ban Diega. Callforiia.

FORD Owners and mechanies—learn
how to make your old brakes work like hy-
droulics, Stop chotber, groans. Costs less
than %5 Bill. Free detalls. Super Brake
Floater Corp., 4022-F Lake 5t. Chicago,

AUTH SUPPFLIES AND EQUIFMENT
FREE. :E-n.rstnln

catlogue, aute supplies,
Elres, Lubes . Enrage, shop, service
station equipment. Dealers only, Ameri-
can, 1211 Bediord Ave., Brooklvn, M, ¥,

APRIL, 1941

Dp.n.d;y Trailers Including 2l modern hausa
trallers. Catalog 10c. Also new edition of
Trailer 'B'I.Ill.idr.-'ra Mnnuta] I:I:If BEE—IBIM:M
arts, supplies and oment. [
oth 2o postpiid l.q'l'l‘:‘ﬂ.llﬂr Baipply Ca.,
5120-A Fulton Bt.. Wausnu, Wis.

AMERICAS 1.2 HF. gasoline enginge at
£19.96. Scooters complote 345.00. Clear-
Vue Ca. Dn}l.nn [ 10N

BAVE T0%. MNow s the time to bulld
your mobtorscooter! We supply parts, tires,

wheels, motors., Literature, drawing 15c.
Comet Cyele Company, Box 3032, Madi-
son. Wisconsin.

MOTORBCOOTERS, Midget cars| Ens-

Uy bullt. Complete plans and literature

on wheels, tires. motors. transmisslons,
i, 10c. Honsakers, Mascniown, Penna.

T MOTORCYCLIETS, We can save you
money on parts and accessori=s, Bargain
lst and deecal free. Ilustrated Henderson
::Jnuénlm Triangle, 1111 Washington. Chi-
- BUILD Bensatlonal motorsesoter speed-
ster] Amazingly simplificd design, Com-
plote kit £20 85, fork £2.05, Hush dimes [or
complete plans. lterature, Zipacoot, 36X3H
HNaorlh Tru! Chieage.

BICYCLE Motor—outbonrd, rides on own
poeumatic wheel, junder snd heavy duty

cls, chhnrdaon Mfg. Co., Dept. MP,
Aurara. Missourl

H‘OTI:!HISYI‘:LE. Fp.rts. accessories, Most
complete stock. MNew used. We spe-
elalise an mall arders, “l'hu.l!. do ¥au need?
38 pnge cntalog 10c. Whitman Motorevela
& Bupply Ca., 405-0 Bouthwest Blvd., Kan=-
sas City. Mo,

ALLOY Plstons 23.00—Harley, Indian,
Henderson, Excelsior, Clevelond, Cylinder
grinding, rings. bearings. gaskets. chains,
sprockets, helmets, goggles. nccessaries,
parts new and used for . Catalogue
and wings pin 10e. Ballak 811 N, Bth,
Bt. Louls. Mo.

MOTORCYCLES, Reconditloned. Hew,
used, pacta and hmnrlu All makes
Lurne stock. Ba ns. Tllustrated cata-
log, 15¢. Indian Motorevcle Sales, Eansas
City. Ma,

AVIATION

MOTORCYCLES, BICYCLES, MOTOR
BODOTERS AND BUPPLIES

Y“WHIZEER'' Bileyele motor, Qulet, de-
pendable, 4- Ie, 1%; h.p. Bieycle siruc-
ture not weakened. center of gravity un-
cha Looks like motoreyele. Ensily
installed. Purther informotion ond nesr-
ekt plice Lo aee, wWrile Breeme-Tavlior En-
mineering Cormoration. 016 Mcinley, Los
Aneeles, Calllornia

BUILD Fuwr SCOOLETE. mldnﬂ cars. We
supply tires, wheels, motors. Lowest

pes, Send iic for plans, oto. Bulld-Tr-

n Devices, Dept. 4-A. 538 North Park-
side, Chicazo,

23 SBLIGHTLY TUsed motor-scooters, lat-
st models, formerly sold for 5115 and up.
While they last 585.00 each. Write or wire
for free catalog and information todoy,
kem Vending Co., 805 Penn Ave,, Wilklos-
burg, Penna.

FROPELLERS For aircraft. sleds, boats,
delivdrators, Approved propeller repairing.
Test clubs, Cmtalog 10c, Bnnka Propeller
Ca.. Love Pield, Dallas Tegas

H\‘.ﬂ'ﬂHIZBD Sportplane nmlﬂ:ru. mmu-
els, convers) ete., clrcular,  Eam
Muotal Frnducl'.a- ‘Co., 108 Boyd, Dﬁhmh.
Wisconsln,

AERQ Blue Book gives specifications, {1=
lustrations hundreds alirplaoes and on-

m:m:s. wsed plone appraisals, manuloaclurc=
ers’ lEsts, ete. Price §1.00.  Alreraft Oo..
1276 Arcade, 8t Louls, Missour,

AERO—8now and lce slods, custom-bullt
bonts, Details 10e, Adastik Broe, Grand
Hapids, Mich

.ﬁ'l'ﬂ.l;!ﬂ.ﬂp'r Industry employving thoai-
sands. Mew [Mustrated booklet describes
Job requirements. Directory, manufactar-
ers, schoaols, ete, Bend 35¢ for your capy.
Aviation, Box 1241, Chicago, I
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FROPELLER Hreadguariers—8ave 507,
nll types, sizes, lists free. Pord conversion
diagrams, lllustrated lightolane literalire
S4e.  Adrernft supnlies, Slandard Aero=
Craft, Ft. Worth. Texas.

AIEMINDED Young men interested In

¢ for entering the well-pald field

aof aviation ns apprentices see MUAS ad
pain 3TA

AVIATION Classreom shop work certl-
fied instructions. Privale pilot—Acronau=
tical drafting—Mnpster mechanics, aireraft
welding—Alreralt shieet metal work—Riv-
eting—Alreruft w work, Might and day
classes, Write for full detnils, Chicase
Alr College, 1238 Lawrence Ave., Chicago,
IiL.

ATRPLANES 230 Locabed l."“!!':'-
where, Complete cal nw 26¢, Taed Alr-
eralt Directory. Athens. Ohlo,

AVIATION Wants more Lincoln trained
men for positions as abrline mec o,
meraonauticnl engineers, afrplane factory
mechanies, commercial pilots. This Lin-
coln Government Approved Behiool of Av-
lation placing graduntes in fine big pay
positions, Opportunities for many more
Courses from 6 weeks to 2 years prepares
for immedinte employment. Hensonohie
TALes, Write today for information. Lin-
coln  Aeronautical Institute (Ine ). 2008
Alreraft Bullding, Lincoln, Mebraska.

AIR CONDITIONING

FURNACE Blowers—$32.50 wup; attle
blowers, cooling blowers and air condition-
Ing blowers—all sizes, Gunranieed, Write
for literature. Reoeynolds Mg Co., Orand
Rapids, Mich

BATTERIES, GENERATORS, ETC.

WELDING—SOLDERING=FLATING

ARMN DC. arc-welding. Bulld are-
welder yourself from automobile genern-
tors, vehicls motors, light plont genera-
tors. Plans $1.00 each. Welders Clob,

MOTORE, 15 H.P Gerl.er-! E]nclri::. elx:
83,50, mmrn.nwl:d Larger
;mﬁ: Motors, 3008 Bnll:'.r. thtu.d:lum

BAROAIN—IL Hp. maotors, 80 cyele. 1
phase, 110 volt. remanufactured. guaran-

AB-3433 M-Mnprt. Chicaga. ({Filty arc- | popd. $8.75. Send cheek Lo Erle Eleetrd

welding lessons 50e.) s Co.. 120 Chiurch Bt.. Buffalo, . ¥.
MELTOMATIC Paste aalder. Bell-clean-

ing and fuxing—simply apply snd heat, mﬂ“*ﬁ&“ﬁiﬂ.ﬁ“”’%ﬂﬁ;" h?ﬁ?":g’r::

Send 5 cenis for four cunce can postpald. | shop tools, Bargaln pricelist, Mailorder

Wayna Chemical Products Co.. BEOD
land. Detroit. Mich. —

DARGAINS, Demonatralor are welders,
easoline and electrie drive. Build your own
poriable, mave B500. Liberal C[rial. easy
terms. Write Hobart Welder Exchange,
Box M-412. Trov, Ohlo o aa =y

“ WulD And cut 'l'lth ﬂ'uol!m'_ New dis-
eavery ocuts cosis u.f low, Instrue-
lions §1.00, Matthews . COo., Red Dweor,
Alta . Can.

BUILD 60-300 Amp, a-c welder for 510,
Bevernl plans 51,080, TInformatlon dime.
Hi-Faint Electric Products. Dept. W, Belle-
fontsins, Ohln -

BUILD Your own eleciric wnee welder.
Elght full pages of Instructions along with
40 Uhistratlons for n 110=-220 vole, 00 ex.
a.e. 8 k.v.a welding transformer sent for
5100, Welding current T0-115 nmps,
to build and operate. Mot a Loy bul o real
job for both lght and heavy duty welding,
Parta Irom electrien]l supply stofes or used
parts pleces enslly -uht"'ne fur smetl cost.
Doman Enterprises. P.O. Do . Bridge-

opi=

port, Conn

HEAYY Duty plag in electrie fame
welder. with are attachment Me]t amr
metal  TOM™

A urn oul prool. oﬂ'g

rods, fluxes. Instructlions, ¢UE\£!HI‘ Eﬁ\.

II'II:HJ"IEI AnNswered. I'l..h.l:'l‘l? oroell,
effor Bt.. Brooklyn, N, ¥

EDISON Storoge botteries for lght-
power svstems, Nom-acld. Odorless. fif-
feen year Iife. Five year unconditional

guatantes, Bargnins in completo lighting
BYSLemS, prices, Free (lnsteated Lit-
erafure, “'See=Jay’’ Battery Co., &1 Sler-

ling Ave.. Yonkers. N. Y.

HICOH Spesd—!':horse, repiilsion Indué-
tion, heavy duty alternating motors $5.75.
Butler Electiric, 1885 Milwnokes, Chicngo.

BUILD Electric plant operated by wind
from old generntor, pleje plans and
18941 emtniog 10c, Letar Monufncturing,
447 Ledav Huilding. Minneapolis. Minm.

EDIS0ON Lifetime storage batteries for
Ll.ﬂht and power. Eliminate acid battery

enses, Lon aran All kinds re-
built generating plants. motors. and mis-
cellaneous articles at bargain prices. Free
interesting literature. T, Hawley Smith
Ca., Croton Falls ¥.

ELECTRICAL SUPFLIEE—EQUIFMENT

FLUORESCENT Flxtures—Assembled or
B # cents for catalogie.
istriutors Company. Manu-
facturers, SO0 Broadway, f.:}:in_:.gq 1.
NEW Flusrescent fxture, 18 inch, com-
plete wlth bulb. Only §4.50, AJB.:: rluu-
reacent, 2538 West 28th, New Yark
display ndvertisement page 1384,
ELECTRIC FPencll: Writes-engraves all
metals, §1,00 postpaid, Beyer Mig,, 4515-H
Cottage Orove, Chicago.
BEWING Machine dmnﬂuunrjls‘wtl'lt.

Partculars. Domestic, 118 Eas
York,

HEALTH Lamp: Dual rav—ultra wviolet
—Inl'ra. red. C-D2. Bun-Tan vitamin
b 3 posipaid. Beyver Mig.. 4515-H

ﬂlm Gl‘m-e Chicaps.

me—ﬁu direct from
manufacturer. Beat all mmn-euunn Bi
money, HNew feld, ngton Cg,, 1840 M,
Clark Bt.. Chicago,

VAOUUM Cleaner beliz 15¢. bags $1.15.
Give make, model, Cooks, Spring Dell,
Rutherford., N. J.

12 VWOLT Truck generators $8.50, fine
for battery charging. Free bargain ut:-
logue. Siate Ignition, §2 Cullerton, Chi=

CRED.

ELECTEIC FENCING

ELBG‘I‘HIB Fencer. Brand n £5.00
Bond., 13138 E.lm.ﬂtnl:l_ Deirnl‘t..

HH'N Type fence electrifior easily made
from auto coll. Complete plans and cata-

Laday Manufseturd 847 LeJ
glldlnw. Hlnngnntﬁ‘h b ¥ e “ cnl

ELECTRIC Fence units $2.75. & weoll
Wholesale Fence, Hales Corners. 'Wis.
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A C, Welders, plans, materinl, Free lits
ornture. Holgerson's Service. Canton. Kas

WELDING And hundreds of money mak-
Ing and money saving jdeas. 702 illnsira-

ons and 214 pazes in 1H0 Shop Notes,
fing, Popular Mechanica Press. Ropm C40
200 E. Omtario, Chicago,

MACHINERY, TOOLS AND BUPPLIES

Bench milling machine
5$137.60. Immediate delivery. Write for
specifications. Lewis Machine Tool Com=
puny., Hox 106, Station A" Los Angeles,

DRILL l:’rrl.ndl.rur attnchment, _ Price
£0.85. Uaed with bench grindsr. Litera-
;u;uaon request. Tractor-Lite Co., Sidney,
O,

EET Of precision thread wires, folder,
instructions, §2.50. Shibles CGauge Co.,
Hew Hensinzton. Penpa

VACUUM Pumps, alr compressors. $8.00,
Tavlor, 162 East 106th Street, New York,

o FT Flexible shalt mounted on 15 horae
alternating motor $19.50, Butler Eleotrie,
dpas Milwankee, Chicago.

" BUILD Your own machine tools, Egui
your shap nk 1: g savings, We furnish mt—
Ings, materia lue printa for  milling

machine band saw, and 21 nl.h

metel and woodwurtmz tocls, Send 10e
Tor new 1841 32-pa Hlustrated catmloe,
Lewls Machine 'l' Co., Dept. M-4, Box
%ﬂluum‘m

WE Buy complete plants. lathes, lhlp-
e, milling machines, drills, presses, mo=
tors, etc. Birinberg Machinery Com .
1131 Lake Streei, Chicagn niols,

WOODWORKER'S Outfit—Flve power
tools, molor, ncoessories—828, Catalog 10c.
Berewcutting lathe—g3a0. £y Bup-
ply, Newfnns, Vermont

MACHINISTS Tool chests at barain
prices. Clrenlar free. Cepuoder. 3802 Wes-
ey, Herwom. 11

CON Boilding block machines
and molds. Essy payments. Catalog Iree.
Concre I-tuku.m Gu. 5120 Bouth Comp-
(on Aver. BE . M.

13" 25" LLI'I-.H‘.B Lathe with gnp, Mo,
ot aniva, asg e pachine
L=
tiealars. marninmtl lll:.‘hlnmr a“EInEn
gmnin.n 417 E. Becond B, Cincinnon

ENGINES, MOTORS, DYNAMOS

> HORSE, 110 Valt mdur.".ln'n mators,
Reh‘ullt guaranteed 87.25; 20 inch new ex-
haust fans $17.00, Wilmot Aute Supply,
22147 Bt. Paul Ave,, Chleags,

Electrle, 921 South Dearborn. Chicago.

AR Comprossors  195x1%:  §3.00; ltﬂ
57.00; I'px2 $8.00: electric dnlls b5 in.
85,08, Free folder. National 1015 B.
Btate, Chicago

MOTOR Winding dain, dlngroms, wlnr!:
ing lessons. Particulars. stamp.  Maolor
Dats Comuany. Box 7611, Kansns Clty, Mo,

10 EVA 110V, AC. gencrators §185.00;
other pizes, Motors, converters. State your
needs.  Queen City Elsctric. 510 South
Californla, Chicapo.

BOATS, OUTBOARD MOTORS, ETC.

GENUINE New Evinoude and Ello :n-lt-
board motors now as low as £20.50 (plus
smul] transportation charge,) Down pna'-
ment as low ns 26,00, Fifteen advanced
1841 models Lo choose {rom, Write for cat=
glogs, boat directory and handy Boal and
Motor SBelector—all [ree! Address, Evin-
gﬂn Motors, 4610 N. 3Tih B, Milwaukes,

KAYAKS, Outboards, rowboats, duck
boats, Weldwood ready-cut klts. Calalog
P, Cro-Craft Boats, Millborn, New Jersky,

COMVERT Aulo transmisslon to stralght
throw high ratle marine reverse gear.
Complete instroctions $1.040, Aulto Marine,
Dept, P. 3608 Ho. 14th. Tecoma. Wash.

FOLDING Boats plans, catalog 10c, Fald-
craft. FM. 4015 Oketo. Chicage,

BUILD Eleetrie cutboard from sutomo-
hile generator. Bmooth—aulet,
battery. Complete pling 106c, LeJay Man-
u]l;uuctELJ'LJnl:. M7 Ledny Bullding, Minneap-
olis, nn.

TEM Plywood boat plans &b,
Al boatbulldin
Murray Street.

Free cat-
plans. The Rudder, 15
oW Yaork.

BUILD A boat By the Welch Bystem. Il's
Inexpenslve: Interesting and profitable,
Everything for huj]dlnﬁi equd nl.lur nr re-
palring bonts, 3\' Parts.
Bend 10 for catalog showing bau.l.a. oI MATY
types: boat hardware; propellers: marine
palnts: boal fnlshl materials and ma-
rine motors. Welch Boat ﬂumnln'.r. Hin-
tlon E-1 Milwaikes, Wisoons

CONVERT Ynur rd trl.';“ml.ulnn to
100% urnish and install
sbrockets and chaln on your main shaft
and cluster B16, m. L{lrm Engine Sales,
Wesl Afnna

BUILD Yaur ﬂw'n 'b':lt with Bay City
prefabricated frames and materials. Bave
up to 3/3s. Lumber, Attings mlnu and
equipment, Illustrated cata baats
8 to 75 feet 100, Hay CIJ Baals, In:_ 1562
Adnms 8t.. Bay City

HﬁRJHI rmr—mw convert any
Pord and foreign) ‘l'll.h
Osco p-l.rla lnd 'I:Itu Comnplete catal
2be (ealn), Osmithaon, 3644 Lawremce I;.
Fhiladelohis. Penns.

ESHIMO Houls,
E.IT.'I;_ Complete,

Senworthy, — Light
Marke Boats, Atlanta,

BOAT Blueprinis and full :Lur et Lo
shape pamir nnturm. IS. um

w bto Build Boa
rma h-ard'n-r catalog.
E—?‘I‘dt enr:l.nt Co., Bration A-88, Cleve-

GUTBO&RD Motors, all makes. Used
moters and parts. Btamp brings motor lst.
Cnitbon :rd H:l.duum:r: 00 Atlantle Ave..
Boston.

ll.ll.llIH'E [:Inmlmtn'u piarts for all auto
engines. Buy here and save. Conversion
Paris Co.. 370 Adams St Boston. Mass.

OUTBOARDS — Save 3. Good used

ris, nil makes and models, B ns re-
t motors. Crandall Hicks Co.. 853
Commonwealth, Beston,

BOAT Deatgners are hi
slonnls, Complets course
Westlawn, Montville, N, J.

Iy pald profes-
fnail. Catalo.

BARGAING — Welders, e!utrmlabtinz_

motor  EenErators,  guArn
t&]l_']n'i]s. rite Hobarts, Box M-414, Troy.

14-FOOT OCutboard runl'n-uut Hu:lld it

reelfl, Ensyv-to-follow [nstructions I5e.

:rnu:lar Eu:hamn Press, 200 Eut Om-
Lo,

POPULAR MECHANICS



SPORTING GOODS, GUNS, FISHING
TACKELE, ARCHERY, TRAFFING

genuine Richard-
Candy IhEwelEiL ue-

BMEnLE, ghiwe CONSLTUG-
?llfjg “iust right” Mexibility and balance
make these rods universal favorites. Balt
casting; trolling and weakflsh
ds, the new hexagon seam-

oflset handles, jointed
tubulars, and tel les, each tagged with
the “Slgn of the ' giying details of
construction. Wrike for thrilling 1941 cat-
mlog. Richardson Rod and Reel Company,

1178 W, Buwyer Ave , Chicago. Illinols

ﬂcws ArTows, Taw maberisls, New cat-

alog. 3z “The Bow and Arrow Shop,”
ﬂlryﬂ]lm Tennesses,

BARGAINE! Oun catalop e, camerss
eatalog 100, archery emtalog Se, skl entalog
S, medal-award catalog 10e. ‘Warshal's,
First-Madison-PM, Senttle,

PRIZE Winning reloading equipment.
Stamp for circular. Meepos Gun Shap,
4558 Council, Los Ang Bh-s.

CGOLF Clubs, Five club matched set
$2.50. Lincoln Surplus. 13 Galens, FPree-
port, T

SINKER Molds, Make your own sinkers.
Free folder, Reading Instrument Co,, Box
78, Rending, Penna,

FISHERMAN! BSpeciall Complete |Llus-
trated fly tying Insiricton book and sur-
prids packags of materinls. Both only £1.00
postpaid.  Money back 1f not satisfled.
fﬁul Young, B0E5-08 Orand River, Detrait,

ARCHERY Equipment: Oxtalogue [ree
g!;.in West Archery, 2208-A Enst Tith, Chi-

TARGET Pistols, Colts. police goods,
;ﬁmﬂ'ﬂ.ﬂn: Ho. Wineholt CE Woodbine,

FOR Finer fishing lures. see our &d on
e 1464, Pachner & Koller, T

ne.

————————
COMPLETE Campling, hunting, outdoor
equipment, used guns, Catalog. Howe FPur

Oompany. Cooners Mills. Maine.

INDOOR And outdoor sports —
books—Errenin catalog free, E'nuu.‘ll.:r":gﬁf
chanies, 831 Bi. Clalr. Chicaga,

FIELD GLASSES, TELESCOPFES
AND MICROSCOFES

LBNE!-E-—-EulIl-an for ficld glasses, tel-
SACODEE, Diametors 10mm. to 53mm.
Various :nul lemgths including negotive
CYTDieCES, ﬂll:t:t imperfections as small
chip on edEge. nality assortment of fif=
teen—41.00 wl;ll:pnld. -H-addlr:unn -HUAEAN-
teed or money refunded. American Lens
Company, 324 North Mavflold. Chicamo.

TELESCOFPES, Microscopes. bineculars;
bargain catnlog free. Brownscope Ca,,
‘West 2Tth Btreet. New York.

ANTIQUES, RELICS, INDIAN GODDS,
CURLOS

TINY Ni ;. Temrless_ T s Three

cooles, 106, E“I“ Me ﬂmlnh'li‘lr:”
COINS, Htlll stamps, photos, mrrow-

Q?-;Bj':. Bamples 20¢. Schutt, Beach Oity,

SWORDS, Pistols, dagmers. armor lst
Ibe. Tobert Abels, BE0A Lexington Ave.,
Hew Yark

DOGE, FETS, BIRDS

free details!
25c,

Baok,

FUFFIES, All kinds;
TECOEnze Harnl

1M pholas ed breeds
HKennels. Chazy, N ¥,

et a.rne-:lr.a.n Cana llm—
. 8100, ﬂ-ﬂ-l’ Hurth

HEAUTLIFUL Furﬂ wiite palice duﬂ.
Anscnis Kennels, Moae, N, Dak,

TREES, SHEUBS, PLANTS, HERDBS

EDISON'S Dahlias. Ask for my 1841
book Listing 460 varieties. Bpringhill
ﬂ?:g_m Farm, R2, Box P, Grend Hopids,

GINSENG Orowing Instructions free,
seeds reasonable. Speclalty Farm, Rock-

ford. Minm.

CACTUS. Bixty warletles; [llustrated
catalog dime; ers Joke b quar-
ter: Bible midget sbami} size guarter. Rob-
Inson’s. San Pable, Cali

" PEAT Moss., horticultural or  poulbry

finest guality, 4 hu.nhl:[a—!l{lﬂl' 10
ushels—$2.00.  Oraymont Soales. Btlvor
Flume. Colorado.

GIKBENG Beed, hundred, §1.00, Flonts,
dollar dozen. Growing instruclions. S&ng
Nursery. Viola, Iown,

OACTUS—Eend for catalogpue. Toexas
Creins Gordens, Van Horn, Texnas,

JUST Out! World's grentest ‘‘Herbalist
Almanne.”™ DBeautifully illusirated in nats
ural colors. Contains over 200 old fash-
joned herh medicine recipes for -home ise,
10¢ (coin) posipald. Botanies, Box 1108,
Evergreen FPork, I

CATALOG New Mexico Teal estute. 10c.
Bax D, Hew Mexican, Sanla Fe, New Meaex-
Lo,

MORE Mew fnrm land, Washington,
Minnessta, Montana, Idahe, Oregon,
Morth Dakotn, Dependable crops. fnvors
able climate. Write [or lteraiure. $ist of

typlenl bargains, 5 Iy sinte. J. W,
Haw, 110 Northern P ¢ Ry.. Bt Pa.ul.
Ainr,

CANADIAN Tax sale lands for o dollar
an acre and up. Small monthly payments.
Farms, timber, hunting and g CAMDE,
mioerals. Limited number of properties.
Wrelle at onee [or free LLlu.r.u'n.l.ecl baoklet.
Tax Hale Bervice, Roam 613, 72 Queen 8L
W.. Toromio. Canada.

JUST Outl Strout catnlog—72 pages of
farins, counlcy hHoines, fical biusloess op

tumlties; 1200 now bargnins dmrlhed
n stales enst af Uie Mizsissippl: wrlte lo-

day for this monoy-saving Etime-sa
mulde., TFree. Siroul Really, 255-F 4
Ave.. New York City.

THE Highlunds of Louisinna where win-
ter brings no ldle acres. Low prices, lb-
oral terms, criptive book sent upon re-
gueat, Long-Bell Farm Land Corporatlos,
HED R, A, Long Bldg., Kansas Qity, Mo,

GOVERNMENT Land—I10¢ aere up, 1n-
formation mil states Zhc. Nai, Tax Bervice
Bureau, 103TA Majestic Bldg., Detrodt.

FROFITABLE OCCUPATIONS

FOR Sale—Bred femals Alaskan minks.
Ensy roised. Very prodtoble, Henry hain-
line, Creston. Tews,

$40.00 WEEKLY, Made growing mush-
rooms for us, fresh, dried, Dominion pats
et 331583, Pree spawin. Naorlh Amerlean,
160F Yonge., Toronto. Conadn,

FOULTEY AND FARM SUFFLIES

HINKLE “Btrain-Blonded"” chicks bet-
bter than hybrid cfosses and more depend-
ahbie. clal hesvy broffer Jots only $5.50
=10, %ed or unsexed chicks, Cabtnlog
free.  Write Hinkle's Oreensburg Haich-
ey, Box 40, Greensbure, Indinna

MAKE Moner with pogltry, Reond Amers
len's lending poultry magazine. Five years
SL.00; six man be, Agents wanted.
Poulity Tribune, Dept, E-60. Mount Mor-
iz, IMinols.

MOLD-MAKING, Ploster costing, mon=-
eymaking home business. Valuable folder
free, Hemico, 100-I3, Park Ridge, 111

RAISE Mink, Bred femalss available,
Dima for nfoermation. Lomman's Pur
Yurm, Spangler, Pennn,

MOMNEY Muoking secrets exposed, trade
secrets that work. Free lterpture. War-
ref White, A-1300 Comemerc:, Dallas, Tex.

e e e e T R
YOULL Like resilvering mirrors. table-
chipped

LET Salem chicks make you money,
E-DF n.I'Ld nﬂllirﬁ malex in key flocks
ces Jow ms 86.95—100
bredler Tobs (150 sex gunc-
or complete prices. Fres
Hatchery, Box 81, Splem,

for nper.ial heay
nnter), Writo
catalog, Salem
Ind

MONEY To be made in poul IJJJ.H.:IBI.I.
Poultry Item tells why nnd
hnnm: poultry magsxine 4 mnnr.m m:.

Highly ilhistrated, Beat writers, ﬁﬂ I;qz
bargain wintor issues. The FPoultry I
Dox 71, Sellecsville, Penna,

CARNEY Cuts your costs. $18.00 oll or
eleciric bropder =tove locned vou lo brood
your chicks if you buy my superlor guar-
antesd chicks, Write for free cataloz.
price list. and complete detalls. Carney
Hatchery, Box 38, Shelbyville, Ind,

DON'T By chicks from peddiers,
Davis chicks—save money and be protects
ed. Write Tor free ontnlog. Davis Pouliry
Form, Route 34. Ramsey. Indiana.

LOW Factory Fﬂﬂ!ﬂ an poultey equip=-
ment, Wire fabr 100-paEe CRin-
lag. Bussey Pen I'rnduetl 5140 West 85th
Strect. Chicogo,

A0 GENUINE Indian srrowhesds, $1.00.
Catalog, Oec. Holder, Glenwood. Atk

FARM MACHINERY AND BUFFLIES

THNDIAN Relica, coins. b [xip [
tals, curios, et Illunrltrd uuiw B,
100 ancient arrowheads £3.00
Hot Gprings. Ark.

GARDEN And amall farm tmactors, 95 to
B horse-poweor. $76.00 end up.  Ride or
walk, Catalog [ree. Shaw Mg Co.. Dept.
FM-4. Galesburg. Kansas.

C'%']NQUILLA'B Indian Craft Mussifm.
Enn iwork of all Indian tribes, Jamalea,

INDIAN Relics, beadwork. cnlm. euriog,
Indian

minernls, ald n:l!us I':a.l!l.l.vpz Be.
Musewns, Daberne, Kansus,
TAXTDERMY

UO8—Crizzly, palar. black or brown
tiger, mountaln lion, bobeat, covote,
leopnrd, gmme  hoads—Deer. olk, sheen,
antelope, mooste. Hindreds of chalee spec-
imens at unusually low prices. Hent on ap-
proval to reliable persons anywhere, Write
today for selectlon and orice Iist.
Bros,, 1049 Broadway, Denver, Colo,

OLABE Ewes, taxidermists', furriers’
supplies, Bigr catalog free, Elwood Com-
pany. 222 Smith Bldg.. Omaha. Nebr.

APRIL, 1941

WRITE For free, 141 irmctos paris
entnlogue, all makes, femendous savings,
Batisfaction guaranteed. Central Tractor
Wrumw:n. ln'l.u.

BUILD A powerful tractor af :urd parts,
Bulck Master motor. Fordson tractor axie,
starter, Lluh drawings, I:I::tl!mnl.lrrnu

hlgan,

$1.60, L, €, Zellers, Rochester, Mic
Rmite 1,

warg, making [ nameplnbes,
slgns.  Write Bprinkle, Plater, 288 Ma-
riom, Indiona.

WRITING, Conlesting, Cartoamung.

‘Without talent. Complete, mrnnund FET
Mopare, 150 Broad, Newark,

EARN Money ot home TAljing TBhoW-
HKing” mushrgoms in cellnr, shed, W buy
mll ! Guaranteed materials furniahed.
Book free. Unlted, 384806 Lincoln, Chi-
CARa,

GOLD Stamping 18 joyous hand work,
profitable trade or big-paying business s

¥ou make It Needed on books, leather
:-:-n-u.ﬁ. rnd hosts of other orticles. Bkill
readily achieved, articles ensily sold our
way. Background :n F5  EXpETience.
Scmd Ludu.r—nmhl will gﬂ for {ree book=
let. Homa City Bpecialties, Box FAMIITI.

E‘El’ll‘lrﬁﬂlﬂ Maz=achusetts,

RAISE Angori mabbits—Woal brings
£5.00 pound. Valuable booklet 10c. OGrin-
stead’s, Carroliion, Ilinais,

T ANGORA Wml IB:I.I:JD: pays! Slart
right! Our “Breeders Guide” tells how,

Free to purchasers of Clay “‘Super-Woal-
ers.’"  Tlustroted coatalog, wool samples,
1bc. Clay Farms, Spokane, Washingicn.

START Fhoto fAnishing business, D:-
ve]un fllms: ml‘:a- money., Detalls for

hyr Phobto Service, 2543 West

E3m Etroet Ghl{:nn

SION And showeard palnting simplified
with Muoster Patt=rna nnd our [Tee copy=
riehted instructions. Samples 10c. Folder
free. Economical Sign Service. 1672 North
Halsted. Chicagao.

ANNOUNCING MNew home aludy cotrss
in commercial baking. Cood feld, MNearly
depression proal. Common schosl educs-
ton sufficlent. Send for free booklet “'Op-
porfuniiies in the Bakin® Indusiry™ and
requirements. Nollonn! Daking Institube,
1315 Michigan. Dwot, 3431, Chicago.

MEN—Waomen. operate "'Speclaity Candy
PFactory'' home. All or =pare time. Oppor-

tunity for goed steady income, (Qur 32d
FARMS, FARM LANDS, REAL ESTATE Enr":;r:i:s're R;u?rdnlr Candies, Dept. 61, East
40 ACRES, Near White River, unim- DOMESTICO Rabbits pay. Read Bmall

2190, 85 down. £5
Free list and lterature. Hib-
Grossman Bldg., Kansas City,

proved; poultry land,

manthly,

hnrd. 216
Eﬂ.

Btock Mogazine—America's leadlng Mign-
gine devoted to commercial and fancy ranb-
bit Industry. Introductory, vear 50c) sami-
ple lle. Dept. 5. Lamonl. Town.

'I'W{I 100-Acro farms, adjoining. $2000
ench, Flagstane quarry, muskral swamp,
Shepard. Noew Albany. Ponna.

ANGORA Wool rabbits pay. Ameriea’s
fastest growing Industry. Stnrt  now.
Dukotn Rabbliry, Oakes. North Dakota.

3TA



RAISE Habblts and cavies for us, Fuall
details. Gnu.lnw.. confract and meEnzine
1oe. Or send 15¢ for book, catalog and
year's subscription to Small Btock Farmers
Magazine, Stahl's. Box 10. Holmes Park,
Mlssourl.

LOOK! Catnlog EW amaring pocket-
parlor tricks 10c. Be popular. Mystily
Irie Earp ey enterinining ciuhu.
parties. catalog rnruatnu-] Blile magic
1oe, Bend toduy! Lyle Douglas, Stat
A-5. Dallas. Texas,

WILL ¥ou give us 5% fiest 5000 you
mike? Afterncons free!
.  Expeel surpris National,
HIIEI C. San B-ur;a.rﬂnr: Calif,

BOOKS, FERIODICALS, FICTURES,
FOERTCARDS

BOOKS! Books! DBooks! No maller
what you mtnr. in the beok line I can fill
your orde [ you can not find the books
¥ou want lrnd he in sllver for my book
catalogue today. Levi Bryant, 3106 Indiann
Avenue, Chicago. Illinois

EXCELLENT Sparetime profiis u.hlnn:
subscriptions—2600  magswines,
condidentinl ecatalosue, complete I-'I-H-ﬂ-l
supplies freel Dwpt. 20, Pines, 583 Mon-
roe, PArooklyn, N, ¥,

U, B, stale capitols—set 5100, "PH'*
Bwitser Card Serviee Waterlown,

MADAZINES, Hack numbu.-m, llﬂ.l ﬂt.'_
Magnzine Matt, Roslyn, M. Y.

BQ% Bargmins, Catalogue  free,
R: PM. 30 Church, New York City,

“POPULAR Movie stor E:L::tu Your
chaice, six beautiful 8x10 mlossy scenes of
your fpverite stars, 15:. Pree cntalog, new
and old favorites
wanted, to Irving E]l.w 5. M9 East ldth
Bireet. Hu’w York City.

*"THE rath  About Porelgn Joba."
Booklet 301! Jullus, Amarills, Texas

bc BUYES Bﬂ:k dated maognsines. Fie-
Llon, l-tﬂ!nlh-'l foreign. art. Also photos,
booklots, d hooks. Calalog 10 (refund-
. I::E\ernh.e': Center, BS3(E)Y First Ave-
nie, Noew York City.

GAMES—ENTERTAINMEXT

SLCLL Your game! I you have devised
a new game and wankt to morket it send
3c sinmp for particulars. Also for Instroe-
tiona on a Mak-A-Game kit. Trend Games,
HI.ITI'IIH.‘ﬂd Park. Il

PLAYB. Omperettas. musieal comedies,
ecomplete minstcel fOrsi-parts with song
programs, blackince skits. vaudeville ncis,
monologs, dialogs. recitations, juvenile

laya and songs, musical readings. enter-

nmenis, make-up goods. Catalog free,

. B. Dvenison & Co,, 203 M, Woabash. Dept,
11, Chicaga.

BRAIN Twlztlers—Today's sensational
popular LR 26c brimgs 500 editlem.
Folzin, 1702 West Winonn, Chicago,

MAGIC TRICKS, PURFLES, JOKER
NOVELTIES

MICEEL And penny trick—Mechanical
marvel, §1.00. List for stamp, Dennelly,
00 Backlew, Clifton, N. J

AMAZING Mew 168 page Magic catalog
n.u'w aft the préss, 20 reserves YOUr oopy.
der yvours now, Chicage Magie Comm=-
E v, 3100 Moson Ave.. Chicago.
ESCUAFE From mpolice handouffs,
safes, trunks, Professional course,
Eimnlex, I13-0 Watsekn, Iitinods.
TLEARN Mind reading, thought tramns-
ference, telepathy, Dollar kill. Research,
Box 1912, Fosston. Minn.

rope,
e

MAOQICTANS Atlention! Bensational,
marvelous effect, clouds of smoke from
finger tips and empty hond, Thirty
formance tube 50e, three for one lar.
Bee curfent Sphinx Magnzine for interest-
ing information. Regat Laboratery, Cali=
fon, New Jersev,

HOUSE Of 1000 mysteries!

Professional

magic! Pocket tricks! Joker's movelties]
‘Two big catalows combined Into one giant
edition! Everythine {llustrnted! Only 10e.

K.E%' Lawston, Dept. J12, Quesns Village

HﬁGIl:-'IAH-E- Headquartiers, 218-page
c,u.la.!uﬁ lor, professional tricks,
nnur‘u. -1311 Watnut, Philadel
FREE Tricks! Join Muogicinns' Prater-
nlty! Monthiy magazine, samole 10c. In-

ternatlonal Magicians, Mt. Morris, Illinols,

I MAY Have just the scarce . 5. colns

you want. Send me list. “Meet me by

ﬂﬂﬁ;" Willlam H. Eenwarthy, Waterville,
[

OLD STAMFPS WANTED

I WILL Pay S5100.00 each for 1924 le
green Franklin stamps, rotary perforated
eleven (up to 51.000.00 each if unused),

Send G for large ustrated folder showing
amazing oprices pald.  Vernon Baker,
(PM-4), Elyrin, Ohio ,

BE A magician. Lanpe professional magic
calalogue of lutest tricks 35c. Cash pald
for complete Tarbell Magic Courses. Write,

Ireland, C-108 Morth Dearborn, Chicago.

FREE Trick with arder for catalog, lists
e, Zanto's Mugic Factory, Waverly, O,
R o W
B3804 Di=lmar,

UA LISIMAr, Bt Loils,
HOLLYWOOD Bpeciall Magicians t=

mﬂa catalogue, ghost Illl.uuun and .i“

trick for 25e. House ul! Charles,

Mogic
Dox B8, Hollvywood, Californd
“TEARN Money in a.uar erowd,
al sitran . tell unspoken questions. Pro-
o n S Bberion. ot L. eas
Bernardino, Callf )

COINS—TORKENS—CURRENCY

Cnll DLLMLES

100 DIFFERENT Fored
E‘::mcl Coin Shop, Egh

colne, 52,00,
and Broadway,

TNDIAN -H id penny with Lst 10e
Charies BEnnker. Salina, Kansas,

OLD Money wanted. all metals. nll na-
tiona. Auvction catalogues free. A Kosaoff,
122 East 87th Street. Now York Oity,

QLD Money wanted. Will pay fifky dol-
lars for nickel of 1913 with Liberty head
ing buffmlo). We pay cash pr ums for
all Tare coins. Send 4c for Iln'u coin fold-
er. May mean mueh profit Lo you. MNuamis-
E_g._tlr: n,, Dent, 30, Fart Warth, Texns,

UHCIRCULATED 1040-8 cent, beautiful

forelgn coin and eatalo 10e, Landon,
E'lnlmﬂ Lankershim, orth  Hellywood,

25 .TD £500 Each d for hundreds of
old or odd colns, ep nll, get posted,

Many wery valuable. Send 10 cents for i1-
lusreated eadn value baok, 4x7. Guarantesd
buying and selling prices. M years In bus-
Iness, Coin Exchange, Bax §, Roy, N, Y.

WILL Pasy 815 each for cerinin Lincoln
Indianheads $200: dimes §1.000.
Catalogue 1U¢.ﬂ Fedoral Coln Exchange,

TRICKE—Noveltles. catilog and sam-
ples 10o, Ess-Jay, B0189-L Winthrop, Chi-
cagn.

ARE Tricks your hobby? Our collection
of ten novelly jokes. postoaid §1.00. Hant
Movelties, 323=-P Third, Pittshurgh. Penna.

WORLD'S Largest professional masmie
ahob keeps you Lo touel with latest tricks
To receive mailings send 25¢ for 1941 cat-

alog. Helden 230 W. 42nd St. New York,
I.!Iuaiurl.s.

Mew. exclusive line. Lists 3¢ Mae's Magis
Shop,

MAGIC  Tricks, u'nnnrntus.
0f-B Main, Fi. Worth, Texns,

38A

ILLUSTRATED Retall coin catalogue
1oe lfrdu:mied 3000 guoiantlons, James
Randall. 37 West ¥an Buren, Chicago,

27 INDIAN Cents. all different  dutes
fl 00, Fastove, 15 Hanson Place, Brook-
yn. M, ¥

WE Pay h:nhn‘t- cash nnm in Unll'.l:d
Biates for old colns. Up Lo §2000 040
peid foar large cents, Indinn heod umnlﬂ
£100.00: Lincoaln head pennies £2.00:0 hall
cents  §300,00; mnickels $350,00: dimes
£§500.00; 2 cent pieces; 3 cenkt pleces, half
dimes, quiariers wanted, Gold coins worth
o ba 800600 00 each. Bend 108 today for
1941 catalog. American Rare Caln Coo
1088 Transoortation Blde., Chicnee, 111

SENBATIONAL Offer.

Certaln_ cents

| price 10c. American Coins,
Hax 3507-A. Cleveland, Ohio

10 TNDIAN Head cents, dlﬂ:rnnl. dates,
nlso price lists 28c, Schultz, 1053 Rich-
wood, Clnelnnati, Ohlo,

BE‘GME 001!1 guide. Belling. cols
lecting. otc.. 30, Lawrence, Plentywood,
Montana,

" GET Profit and plensure In collscting old
ealns. Bend 10e for S568-page Nustrabted
coin catalog. You'll be delighted with it
Bend for It mow. B. Maox Mehl 370 AMehl
Building, Fort Worth, Texms. Largest rare
H:n eatablishment in U. B, Established

VR,

FREE! Forelgn coln, banknete and laras
6 p illustrated ecoin catalogue Lo Ap-
proval serviee applicants. Bend 3¢ post-
;Hu Tatham olneo, Springfsld-135,

EGHEEHDRA Calombus,

Bm&r-uuuma.ln -G:Itrelnn% Ilinads, §L.00

New ecalalogue orman Shultz,
Bnlt Lake, Otah.

EENSATIONAL Pri Id. Catal
10c. Sibert, 17 Middagh, Brotkiym, N ¥,

STAMP COLLECTING

DEALERS! Bouth American mixture,
excellent quality §1.75 per 1000; pictorial
EOpT mixture 100 stamps (cat. value
$12.000) only £1.85: an unpicked United
States on mixture (it's really good)
two 'l]l}lll'ld.ﬂ rur# NiL] tpq.ul,-pmﬂ] rite far
mixture | ale Stamp Company, 218
w. Ltll'tl?dq!l:! Detroit, Michignn,

HORTH Boroeo, .Znu.n.alhp.r. Tongnnyvika
are included in our big packet af 50 differ-
ent stamps from Cyprus, Nyasaland, ete
All for ¢ to approval applicants. Foss
Btamno Co,, T4 Carpenter. Chicago, I

15 PAN AMERICAN Scts—I10c. To at-
tract approval applicants of the beiter type
we are moking the following amazing of-
fer: From our good nelghbors in the west-
ern hur:l.imher!- 15 sets from 15 countries:
Mexico TH-33 complete, Cannda roval visit

complete, Puerto Hico B85-80, Darbodos
IH!-B'F Newfoundlond 2 values, Colombla
FAl-4, Bollvia fown 2 values, Peru mip
and pletorial, Guatemala 273, ete..
1I!! Ilrllil B volues, Chile 189-207, I"s.n.-

commemaratives 2 values, Eeuador
Rﬂ-ﬂ camplete, Cubp 1517, & values, Jn-
maicn I values, We will send all these far
only lie to sincere approval apnl:untu.
Hindly state whether ¥ou wish “on ap-
proval” United States, :I'm.'HE or bnu:.
Approval Headgunriers, G
grﬂd'htmh?. 268 = dth Ave., New Yurt l:-‘lu'.

o

BPECIAL Offer: Dlnnt Constitution

Mimpa assoriment af €5, nm:ah
Coloninls, Latin ﬁmerl.m nlt'.ll:I

. 8. and 100 different others, a.u tnr Iﬂc
to apprvoal applicants, Lincoln Stamp Ca.,
1123 Lincaln Plaee, Brooklvn, N. Y.

THE Warld in & packet, An cutstanding
wolue! 100 different stamos Trom 100 dif-
forent countries, Incliudes stamps from
Alrica, Asin. Bouth and Central America,
Weat Indi Qur pamphlet which

ndles, ete,
“How to Make a Sinmp Colloction
Properly,"” together with our bargain Ikst
of albums, packets, sets, efe. All for
I2c. Queen City Stamp & Coin On., B4
Race Bi., Roam 38, Cincinnntl, Ohlo,

QSITIVELY Greatest free offer—Latest
Sealt's International $3.50 stamp album—
cavering entire world—contains 34,000 §l-
lustrated descriptive spaces: Beott's 1841
standard £3.00 eatalogne ""Philotely's En-
cyclopedin' —both absolutely free to appli-
cants for foreign approvels becoming ous-
tomers, Bargaln Stamp Bervice, San Ber-
nardino, California.

40,000 VARIETIES Foreign slamps avall-
able om approvals Uie un. Large solections,
low prices. Repregentniive selection on re-
QUes E'Keln'm Btamp Company, Vioe-
Innd, W J

'FICIHT]I‘IG Boldier, hideous serpont,
commemoratives, coronstion, fascinating
women, maps, mourning, pictorizl. sllver
jubllee, ship, trirngle. animal, alemetl and
50 British Colonies and U. &, for 10! Ap-
?'rn{;_nl-u. Swan Stamp Company, Dunkirk,

BIGGEST 181 Specin] Conndn stamps,
25 different. Only §1.00. Lever Commer-
cial Academy, Quebree, Canndn.

) DIFF. Lurge commemorntives § cenis
with spprovels and exchange shest. Ben-
san  Stamp nge, 04 MNo. 60 Bt
Omaha. Nebraska.

FREE—World's only octogonal (elght-
sided) =sct and 25 difféerent Japnness pie-
torlals. to approvel applicants. Charles
Clenveland, 8 North Humphrey,
Park., Illinols.

SEYCHELLES, Nejd, Caymans, Man-
ehukuo. Brunel. ‘Turks OCaleos. Breitish
Solomons (Cannibaland). Evervthing o
with approvals, Viking. 130-Z Clinton Bt..
Brooklm, W, Y.

BOLIVIA Animals (5), Bpaln Corvantes
issue, 10¢ to approval applicants, Central
City  Approval  Bervics, Colvin  Station,
S¥rucuse, New York,

COMPLETE, Archduke Ferdinand set,
and 20c packet, Hc with l%h' Rocky
Mountnin Stamp Py, lands, Box
Bi-%, Denver. Colorado.

POPULAR MECHANICS




FREE! 100 Stamps approval applicants
romicing returns ten dnys.  Poatage do,
presgn And United States lo up, Hinges

1oc 1000, Elmer's. 1MA Woashinglon Street,

_'Hu'lﬁtnn.

TWORLD'S Smallest  airmall—Ilargest
map, diamond and triangle stamps, iree
stamp magnzine, magniter to study stampa
with large packet stamus from searce
countries. hig bargain Sc with approvals,
Capitul Stamps, Littie Hock, Atk

FIJI Complete used coronation sec oniy
15¢ to approvil applicants. Free packel
and lists Ineluded. W, Torgesen, West
Englewoad N, _

FINE Approvals. freshiy mounted. Fast,
persanal service. Tell me what countrles
youu collect ond T owill send thekr sinmps,
%ﬁnrr. 308 East Fourth. Long Heach,

E{IIBEP;UII.FUL Stamps  13c poestpaid.
_ﬁunrurnu Howard Cntlin, Bonham, Tex

UNITED Stntes stamps on  approval
Deavinon. Hox S68c. Manchester. M. H.

" FREE| Ton benuclful alrmolls Ineluding
tntinuljg. Y{ﬁ.nprwllu. ""Blampd," E R -

eskor .

&2, 00 1NTH.DDIJDTQRY Packet 3o, Hes
fguest nunrnvu..a Quality Stamps. Engle-
wood, Co'orndo,

AUSTRALIAN Commemoralives — Ten
different e to  aporoval  apolicants.
MeCurdy., 3505 Highlond Drive, Sali Loke
City, Ueah,

15 AIRPLANES On different airmail
stamps—I0c.  Stampax, P.0. Box 5544,
Cleveland, Ohin,

MRHML$wﬁU Dufferent. 40c;  100—
1.00; 200—52 Vergeront, 202-F Vir-
Einin "Terrace. Mnﬂinun WIﬁ-:gr_an

FREE! Wholesale price lists L=
tlonal porks complels 25 Junciin. a1

ml!m'd. Bt Loads, Misspurl,

FﬂEE[ Senrce Papun coronetionf A
provals. Gramatan, Bex 303 Mount Vers
non. New York

FREE_wholcsale mixture list, J, J.
Halny, 453 West SAih, New York,

o, B, check list. IlHustroted 10c. Set 35
famous Americans 45oc, Fluegel, 1221 Wa-

yerlv., Knnsas City. Kansas. ==
HILATOPIC Monthly free—Faorty pages,
Includes stamp encyelopedin. Freo. Write
Empire Stnmp. Dent. PM. Toronla, Can.

FREE, 0 Differont commemoralives to
approval applicants.  Bawpit Co.. 287
Olivin, Port Chester, N. ¥.

" MAKE Monvy. Ecll my packeis, singles,
Kagan, 25 Columbin Hond.

"8

Darchester,
Hu.mrhunﬂt,n
FREE| {0 Different commemoratives,

Postage 3c. Penny approvals that satisfy,
Dovle, Box 414, Barberion, Ohio,

BSENSATIONAL Combinntlon ofer! Big
packet 105 all different incloding Qreeen-
land {(new counlry), Congo. Manchukug,
Costy Hicn trinngle, alr-malls, coomimemp-
tatives, glant dismond-shaped sinmp, $4
United States: complets set United States
telograohs. cataloging 20f, scarce seb Si-
berin cataloging G0c. Pocket Hritish esl-
onfies  ineluding Gwaliar, Hybernbnd,
Hurma {new countryl. jubllee and eoronn-
tons. Total catalok price gver $3.001 Ev-
STl Ah e S aneron Szplennisl

- =] {elrifelih . i

o0, Camden, New Yﬂru.p = e

225 U, S, mixed stamps including blocks
commemaorstives alrmails Ic. Smith, 27
Hrondwoy, Souih Boston, Mass.

FREE—TFive beautiful sirmaily imeluding
triangle to npproval nmllnnntx. Green &
Company, Norwood,

160 GOOD Mixed | :'url:tun Stamps, 5e
patn, Stanlon, Nisnkie, Conne

1000 MIXED Forelgn, 35¢. Well warth
gorting for values, Plaza Stamp Co., Banta
Fe, N Mex,

FREE! Complele Canmds roval  visit,
with mpprovals. Chester, Box M5§-P,
Difem. W.

CHR-IE-TMR.B Beals 30 !'l!'ﬁrn E=1

Thaat
son, 2423 Boulder, L 1=l relz.2 g

10 FOREIGHN, &0 U S—.ﬁ.l.'l dllﬁf&'l!t
10e npprovels, Kostkn Bros,, 20-02 45 5t,,
Lame Inland City. N, ¥.

BARGAIN| 300 Asspried stanps Q6o
ﬁﬂ.l‘ﬂhﬂe Chedwick, B Fenway, Boston,

AEE

APPROVALS. TUnlted States and for-
elgn, 1 catalog, Zuckerman Stamps, Box
AP, Chastor, Peps,

FREE—Surprise packet lo approval op-
Hickaol, Emsle River, Wisconsin

|:_|HI.1.nb|
r {rep Unlited States

BEND Fostage fo
price :IL=l. Bax 144, Laurel, Md.

APRIL, 1041

&0 DIFFERENT Poland [9c %ith npprav-
als. Eaton's. G180 Eaton Road, Rochester,

LOW Priced T. 8. approvals. Postage
paid both wnrs, Kolser Stamp Co., 302
Hurler. 81, Faul., Minm

FIVE Colombinn postcards and  five
stamps, 10c! Giough, Apariade 1138, Bo-
gots, Colombin,

UNITED Stmtes hest mixtures Soe Ib,
Foreign £1.00, Mission, 4512 North Raclne,
Chichima.

SIX Dollars for 8c! 300 different stamps
feat. pricz 56) only Sc with approvals.
Tathom Stnmp Co,, Springfeld-30. hlass,

dc BRINOS Free packet warring coun-
tries, mpprovals, Pace Co., PIFM-BE, Salt
Lake QlLv. TUiah.

UNITED Blates stomps on  approval,
America’s lowest gelling oprices, Slamp
Compony, Albany, New York.

1000 GOOD Mixed forelen 26e,  Includes
viluable prize packet, DeMears, Hox 1033,
Millwnnker, Wisconsin,

1000 ASSORTED Giua.]itr foreign. 25e.
UBtampest.”” Box 14, Indencndence, Mo

" OET Whalcsals lul, Mo, 2, Havkal, @032
Fnele, Buffnle, ¥,

S500TH .ﬂ.:rnerln:un—lﬂl} different 1he—
with approvais, Davis, Silver Lake, Tnd,

GOYA Mudes (2 wvrs ) 5c QY

Approvala,
Millhiser, T724 Ahbbott. Pittshurgh, Fenna,

160 DIFFERENT Triangles, nirmalis,
maps, aniinals, commemaorntives, dinmond,
searcr counbries, ete.—5c With penny ap-
provals, Parkway., MHE Tioga Parkway,
Baltimore, Marvland,

4] DIFFERENT United Stntes Including
£1.680 Franklin, mn Farelen aoprovals.
#m&nmn 1N Eenmore Pluce, Brooklyn,

B0 D]FFEI?.EIHT 1. &8, lic with approv-
als. Wi, Sisson, Decker, Ind

FREE 25 DMflerent to approval apmpli-
ocants. J. F. Miller. 453 E. ﬁ‘i How ‘-?r?tk

FREE Stampa, send stomped envelope
far dgl:mlu Mot uppiroval hisiness, Welker,

te 2. Olbeanla. Penn.

FRE:F'I 3 Sets to approval npplicants,

George, 18 Madisan, Taunlon, hinss

“PREE! Ilustraied brochire Canada
stamops. Prterson, Box 31, 5t Paul, Minn,

FORTUGAL 100 Different 26c,
nls, Hermes Stamp Company.
Hemuost=nd, N. Y.

10 BEAUTIFUL Stampa 3e. Approvals,
Stnmnps, 508 Dielmoar, St Laiis, Missourl

U. 8. ecommemarntives—T76 different 25e,
Ciryztal Stamo Co., Raclne, WI!.___"____'_'_

150 U, 5. different, commemaratives, ebo,
25¢. Steger's. Peotome. T1L.

ARPTIY=
Box 278,

SCARCE Diamond airmoil! Wonderful
pocket 115 different from siranee coun-
tries, EBrit caloniez, Haili, Tosmania,
pletorials. ete, S¢ with approvals, ERelin-
ble Co., Bex 13%, Dept. 3. Chureh Annex,
Mew York,

FORBIDDEN! Exolic [yslery  stamp
ihanned from use on moil 1o the Und l.r'ri
Siates) i now juccluutu inoanur mew 181
bargnin pocket of more Ehan 100 different
stampa from Azerbaijan, Geormla, Trans-
coychaia, ete.  All for only §c lo approval
applicants, Coctus Jr. Approvals, Box
1876-B, Tucson. Arizon.

" BOARCE United States stampa. Find
those hard-to-get, vet inexpensive stamps
in our sppreval books containing over 1500
virbeties. Southern Stamp Ca,, To-M
Maiami. Flosida.

f00 . 8. mixture, including high valucs
ond commemoratives, 13¢, Davis, Box 162,
Newburgh. K. ¥,

149 DIFFERENT: Includes over 40 Can-
nda and Newloundland: 10c with approv-
ali. Wallace Mitchell, Box 130, Cambridge,
IMman.

U, 5 postog: bought, simall discount,
ﬂuu:a:h Slamp Co.. 1123 Broadway, Now
T “DIFFERENT Austria d¢ in approvil
poplicants, Scoarce, Winehold, Woodbine,

Pennn.
S8TaAMF Right—Price right, books Ty
country, Man¥ counisies neacly complete

in one sending. HReferences. W. T. Otto
Btamp Co., 885-M Flatbush Ave., Hrook-
M X

CEZECHOSLOVAKIA—IOD Different 10
Approvals, Niederstadt, 4727 West Beloit,
Milwaukes, Wisconsin

BOANDINAVIA Froe to approval nppli-
cants, MNational Stump Co, Needham,

QUEER Stamps drom Lctle known coun-
tries of the world, Alghanistan, Alanoultes,
Bopul. Diega Suares. Jaipur. and many
athors, 3¢ with approvals, Badger, 328-P
West Wisconsin, Milwawker, Wisconsin,

Bi8 U, & commemorabives,  elo-=320o,
Hoch, Box 4. Warner Springs. Gﬂllrﬂi‘l‘llﬁ.

100 DIFFERENT Forolgn, mostly ol dc;
1. 8. and forelgn npprovals, Chose Htu.l:rtn.
Newonstle, N. H

1500 HONG HONG Stamp only Ge to
g pl_rlcill'rn.l buyers, LeDue, Sainl Petersburg.

oridn.

00 FACE Different Brazil 10c! Dapvison,
H.

Box 568C. Manchester, M H.

50 BRITIEH I'.'J}]m:llﬂi anly Ga lo npproval
suplicants. E, P, Johnson, Box 269, Blor=
man Hill. Ca'li:l'.

FREE Pictorinl packet. Approvals,
Wizehart Co.. Dent. 10. Frankferl. Ohila.

& DIFFERENT U. & commemaorntives
1be, B3 different m-m r:-n:]m:n 5e Lo ap-
proval buvers. i Wesi Greens=
fleld. West Allls, ‘i'i‘1nem:am

FREE! ¥ Exuress sot | facsimileal.
Postage 3c. :H.uhun.a. 406 Bullding, Bay
City, Michizan,

FREE! Ausiria wor set. Poatage dc.
Willinms, 606 Archer, Bay Clty. Michigan.

EELANGOR Perak, Albonia, Hadti,
Bhooal. Palestine. Johore. Manchukuo
Congo. Eadah, Coclin, EKookaburra=bird
and 200 different stamnps only 10e with
goorovals. Relch Sinmp Ce, 4HT EKen-
maore, Chicago, Dept, M.,

&0 DIFFERENT U. 5,

memaratives,
Barodna. Mich.

SPECIAL — Alrmails — 21 different. in-
cluding Urigngles, eppelin, Latin-Amerien,
ete, B0 to npplicants for best value. A=
tractively priced approvals, Continental
Sinmp Co. Dept. B, Bandy Aok, Conn,

UNITED States approvili — selecled
copdes it reasdnable prices, Write today,
Heminoly Stomp Studio. Box 416, Minml
Beach. Floridn.

including com-=
mirmails  10c. Saldenberi,

_5[‘.! DIFFERENT 11, 8 or Rumanin Hic to
nppravil applicants,. Thed, Btevens. 3578
Marvlamd Ave. Deteolb, Mich

50 0. 3. Including commemoratives, air=
mnails, perdgnoge, npprovals e Siamp
Bhon, 808 Holland Blda. St Lowla, Ma

U, 5850 diff. including commemoci-
tives Ge. Lists. Approvals, Moscley, 4032
Farestpark, 5t Louwis, Ma.

CHEAPEST Way lﬂ halld veur eollec=
tion. Buy good packets, Ask for free
price=list—worthwhile packels, Russell,
302 - Bith Avenue, New York City,

KE! Fascinating opremium plan to

applicants [or  beautiful., bargain-priced
a'ninrng}alg? Puffer, Box 2, Station H, Bul-
mio, a a

500 MIXED Stamps Te, Modern Service,
Box 805, New Haven, Conn,

100 WALL Sirect stamps Lo, Approval.
Royves Menersy, Box 602 Detroft, Mick.

FREE! Caomplets United States catal
with 1,000 [llustrations, Morrs & Co,. 1¥
Translt Bullding. Boaston.

APPROVAL Bhosts, Froderick B, Driver,
Philadelphin, Peooa.

" 300 DIFPERENT 20c: 600, Boc: 1000,
§1,00: 2000, £3.00. Fred Onken, 630 T9th
BEt.. Broaklym,

BEND Postage for free United Giates
price list. Stanley CHbbons, I9-F Park
Row, New York.

Star upprovalst
Write today,
Tucson, Ariza

Nmzhmz {114
then ! 31: mixed U. 8, L

Kessels,

55 U, 5., IBCIUiing COmmOmorntiyes, air
mnlls,
Wis,

pppravels, e, Hogan, Ashlond,

TWO Trinngles 5S¢ to ppproval appli-
cants. J. L. Stamp Company, § Elmwood
Boulevard, York FPennsyvivanla.

1mn U, 8 commemoratives, ete, 25a,
Finest U. B, misslon mixture, scaled’ bags,
pound A0z, 5 pounds 8300, Borkmon, 258
E__u.mrm. New York City.

FAMOUS .ﬂ.morlc:\m. Eo prr sot,
son, 7§ Cottage, 8

Erick-
Paul, Minnesota

FREE—The Etallu:l Fltuler Eu.:ur.l Loday
for blg new edition, fully illusttated. en-
nbling you instantly to ldentily all diMcult
stamps!  Also fne packet strange, fosci-
nating stamps Irom Bosnin-Hersegovina,

pnaca, Pabiala, wrus, ebo,, including
mans. ships, animals nnd strange scenes,
All free lo approval apolicants inclosh
Ac postage, Garcelon Slamp Co,, Hax B0

Calnis. Maine.

WEEHKLY Stamp magadine,
weeks, 10c. Stamp Journal
Mich.

thirteen
Kalomprzoo,
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200 DIFFERENT l0c. Big 507
;hv Covert Btamp, 39 State.

.(‘,ANAD.E 100 Diferent Yhe—approvals
all countries, Lmts. Victoria Btamp Co.,
London, 4. Canad

appTov-
Rochester,

FENNY Anmvn:ls. that satis{y, Neil
g‘fnnb:r:. Bex 5441-P, Philadelphia,
ELETA

¥ UNITED States. Including 84 and ;&c
stampa free to aporoval apolicants.
postnge, Brn'l'l.'_lJn Et.n.m‘r.l Ehuu . Flint, Mich,

WHOLESALE Dealer's catalog,  IU
trated. Pastagpe be. Frank's. 4000 Chi
grove. Haltimere, Afd,

WHOLEEALE BSupplements to denlnrs
for 10¢ postage. HMundreds of bacgalns.
E;u:anun Btampeo, 102 West 42nd. New

|4

T GIANT Facket 200 all dlﬂ!r\enthtrum

Afrien, Sonlh Ameried, Asla, Sl
Ialands, ete. :lncluﬂu- world's smallest
stamn;  tr dinmon

d-shaped
!.LIIHDI.' anim stlmm. Niearagua “Will
- many others. Also packet
17 &ll‘[el‘t:llt United States {cataloging 0o}
—all obsolete, Including 84 denomination,
commemoratives, ete. Total catalogue price
over Everything for only bo to ap-
prov a.pfliﬂnul Mystie Biamp Com-
prny, D Camden, N'E'i‘ York.
BTAMP Dealers, your ad h.l:l‘t 'D.'Iil hrII:F
wonderful returns. Ask _me
F. W. Johnson, Manager, E‘]a.naiﬁtd Adver-
tising, Popular Hmanlu Mngazine, 200
E. Ontario Bt., Chicago

IMOBBIES AND COLLECTIONS

MATCH Baoks (full}-—100 Chicago ad-
vertisers, all different, $1.00, Ranger, 8242
Ellis, Chicngo,

AUTOMOBILE Lictnse plates—Collect
nnd exchange. rite Gerber Einzly, Up=
per Bandusky. Ohio,

WANTED. Old elgarette eards, Write
Bray, 1137 Jackson, Easton. Fenna,

HAINE Cosst drawings. 7 post card re-

productions 3&c, Humiston, Freepart,
Manine.

HOBBIES, Magic stamps, |okes
11te stamp for ]HI U:tlecuh:

l:n.mtwr.
Hobby Shon, Utica, N. ¥

H.ILTCII“DDIC .Mi.mrm: Freg 1lusira-
tlons, price lst.  Adnms Sedes, Dept. 37,
Sinte Tower, Syracuse. N, Y.

EXCHANGE Duplicates—All hobbles—
1k for lat af exehangera In vour Reld,
Mateh- bou'k,s 125 vorieties, §1.00. “"Hobhy-
Hub."" Box 1371 Youngstown. Ohio

SELL Your duplleate stamps. Full in-
structions and 100 prospecis, 10c. Fred L.
Hicks. P.0O. Box 234. East Lansing, Mich,

LEARN Photography: Complete photo-
graphic outfit 53,956, Camera, enlarger,
developlng  tank. trays. chomicsls. safe
light. film. enlarging paper, etc. Money
back guaraniee. HeCor Mig. Co., 430 5.
Green Bt.. Chicago. T

PHOTOGRAFHY For nlensure and umnt.
Common schoal edu.

Prepare ot home,
cation sificient, Write for Jnl'l]rmuqn
and requirements,  American  Schoal

Protography, 1315 Michigan, Dept, S-lﬁzl

HAVE You a camera’ BSend ten cents
for recent number of cur big magazine,
showing how to moke better pletures and
earn money. American Photography, 116
Camern House, Hnslma, mES,

CAMERAS And supplies. Pree [llustrat-
ped catnlog listing everyihing photographic
—atill and movie cameras, flims, lenses—
at tremendous saviongs, Hundreds of bar-
gains, new and used. All guaranteed. We
teke your old eamers or eguipment In

trade, Write now for your {ree copy of our
newest money-saving bargaln book—]ust
aut! Limited editlon. Hurevl Central
Camers Co.. {Pha phie Headouorters
Elnee 800G, 130 5, nbish, Dept, D-18%,
Chieago, 111

NO More wasted fllm oF Unnecessury ex-
pense. Toke plotures you cen be proud af.
Bell to magazines and newspapers. Make

roud money wherever you Live, Epsy, low-
eost home study course shows you how!
Free catalog niversnl Photographers,
Dept. 10, 10 W. 33 Bt. Mew York City.

AH.I.TI:UH- Contact Printer with Buili-
In Timer. adiustable masks many other
features only 84,45, postprid: or send §1.00,
pay postman balinee  The Ravbar Coms
Emr. Dept. M4, PO, Box B90, Hoston,

BPEED-D-COPY OGroundginss [ocusing
attachment for Leica, Contax, .H.:T'll.u. =2
and C=1. Send for literature, . Pauil
Shull, Dept. FM4, 240 So, Union Ave.., Los
Anwreles, Calilornin.

ENLARGER $1.50. Enlarges elght times
size af small negntives. Fully guaranteed,
Parnmount  Sales Cmpl.m' B Dudley
Slreel, Hoston, Mioss

CAMERA Rtuurma’. Bollows mado to
prder, shutters repalred, Bellows made Lo
At al standard enmieras! United Camers
Ca,, Inc, A-1810 Belmont, Chicagg.

PHOTOGRAPHIC Books—Latest titles—
Bargnin catnlog free. Popular Mochanles,
i3 St Clalr. Chicago.

MUIDTO FINISHING

ROLL Dcﬂ]uped—:lﬁ gloss f prints, e,
Ihmm. developed a one 3Xd enlargement
of ench—34 l:'xmsum §1,040, 18 exposure
6hc. Modern equipment. Careful process-
ing. Irving Studio, 4006A Irving Park,
Chicngo,

ROLL Dewcloped: Chodce; Eln‘h‘t beaytl-
ful double size prints, 16 regular prints or
ﬂ Iints 1 enlargement, 25c. d5mm. rolls

rged 315x4%z S1.00. Burton Studios,
MEM Hosear, N, ¥,

MATCH Book l]b‘llmb—nmﬂhcﬂ can-
yenicnt, Tac, §1, Free booklet. Miteh-
less Album. G.C. PO Box 130, New York,

EXCHANGE Your duplicate stamps,
match covers, ete. with collectors every-
where, List, swap m dime.  (Alention
hobby.) Becreiary. 16§, Denver, Colo,

UNUSED Hook u.-h covers, 100 all
dl.ll’:rem £1.00, l"ree list. Charles Edel-

1311C Enst 84, Cleveland, Ohlo,

wﬂlﬂ‘? Dlﬂ'ueut. :m:tuu planul post-
paid £1. Eulalla Turncr, Awmisa, Callf,

!-!ATCH Caver album—FHolds 1000 {slots)
—%1.00, Baox 14, Bellerose, M, ¥,
CAMERAS, FHOTO SUFPPLIES

20 2x2 SLIDES §1.00. Rendy mad= Un-
uaunt seande, pictorin]l views—mounted—
to show, 10 2x2 art slides $1,040. Art

.Eld.'lvr!e Co,, Sippo Lake M-4. Canton. Ohio,
:E.Ilﬂh BII.:.'B: Astounding buy, exclusive

here, latest Argus G3 with coupled rango-
finder, synchro MNash, 50 mm. F:3.5 lens,
alsg T8 mm, Bausch & Lomb Lelephoto
F:5.6 also coupled io rangefinder, 867,60
\.nlur Price §48.50, unconditionally guar-
. ide Everoady cnse
ﬂoud for youra gulck while they are avail-
mble. T2-pawe Bacealngram Moo 242 is free
nnd. interesting,  Write for_ vour  copy.
Den't trade untll you write Bass Camera
Compony, Dept. AG, 1T W, Maodison 5i,,
Chicago, I

MONEYMAKING Ideas for phologra-
phets, Filty lested idens anly SL.O0. W
McDowell. Box 367, Edni. Toxas.

MAKE Money in 'phutnn:rna Learn
ouickly at home. En::r plin rwiuu.-: [
porience achoal ed-
weation sufleient. Buckj and reguires
ments [ree. American Bchwl of Photogra-
phy. 1315 Mishigan. Depl. M3l Chicaga.
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FREE Snnpshots, Mnil this ad and two
choiee negatives for snmples decklod snaps
in free photo albom.  Low price Ikt and
film mailers sent on return.  Artisto Stg-
divs, Box 110-T. Rocklord. TIL

NEW! 10 Inch photo statoette from
uny Bingle Agure nesative §1.00 postpaid,
Moshor's. Vinevnrd Haven, Mass.

ROLL Developed, elght superfing prints
25¢.  Valuable free promium  Ccoupon.
Progress thrnl Amntrim ! N H

an EEFHI!FI‘S Z5e. 1008100, Roll des
veloped 16 mrints 25c.  5x7 enlargements
10c, 3—0%5c. Nordskop, s Mavwaod, Tlineis,

ROLLS Developed & or @ prints includ-
ina: 5x7 enlargement 25 coin Prompt

oo, Gem Pholo Service, 3355 West
Elrd Chicagn, Til.

ENLARGEMENTS: 5x7. 10¢: Bxld, Thep
11x%14, 50¢, Send negatives, Elecirockhiems,
Aubuarn, Mass

ONE Day sorvies. Roll developed B8 V-
lox prinls, 2 doubleweight enlargements ar
!llgrd‘-"oiu: prints, 25c. Phote Mart,, Mil-

AR

1 GERUINE K.q.ld.:.k:. iven away Ireel
Roll developed, two prints each exposurc
plus free cellopbane album, 250 Bend
rolls! Write for free offer, Pho-T-Pha,
Fi, Highland Pnrk., Mich

35MM. Rolls flne graln developed, va-
worated and enlocged, 315% xa1L™ for 81
Guanranteed minimum 28, “Ell:n'tr.lr:-rrj'u"
wrecision. Deckled prints. Embossed mar-
n and date.  Pree mallers. & expoaite
Tolll beattifully finlshed In free album.
2he.  Hatisfaction gusranteed  or _money
back. Mallbag Film Bervice, Box 5440 A,
Chirmga,

Chicago,
ROLL Developed. T'wo §x7 and 8 prints,
Photelab, 1E08-CA Wa-

Zic. Reprints Zec,
bazh. Chicaga,

IDEAL Photos beautifully finlshed wide
barder deckle eigpe, 25¢ roll af & and free
rgllgrﬂtm['nt. Ideal Photos, Box 2365, Pat-
erEGn. i

DOURLE Size prints. Roll developed, 8§
nrints all enlarged Lo nearly posicard size,
%rin ‘Willard Studios, Dept. 34, Clevelund,

'I'EEHNIPLN!hH = AGEm, 30 EXpOSUTC
ralls (except ““Mercury'' tyvpe) fne ram
d-ﬂ'l-'ElﬂpM and btl-‘l.lli”]i“.'l' rn]a

glossy prints, 80be. n:-u 11:-
I.uﬂd.lerl with Eastman Plus !1'. :II:H: Hatig=-
faction guaranteed. Write for free mailing
bags, information and sample print, ‘Tech-
nifnish Laborntory., 641-645 Brown 8L,
Rochester, N, ¥

EIIL Calort pho phs n fascinatin
hobby or profitable business. Learn &
home. Easy simplified method. Previous

eiperlence unnecessary, Send for free in-
[ormation nnd sequirements. Watlonal Art

;Eun.:'ll'l.:l‘:lll}l. 1315 Michigan. Depl. 3434, Chi-

Tt—';'.L'l.L-—-h\-n &xT enlorgements from
negatives 258 (coln). Gurretl's, Pittsburg,
Hikfigas,

ROLL Developed and vaur cholce: B efi-
lurgements or B prints and two enlarge-
g R i oy

pEl neinEm e,
Young Photo Service. 405-L. Albany. N. ¥.

8 ENLARGEMENTS And film developed
118 size or smaller, 35¢ eoin; enlarged
prints 3¢ ecach; spocinl offer: enclose ad-
vertisement and negative for hand-colared
enlargement free wilh order 25¢ or more,
E| Photo, Bax 791, Dwpl, PM, Bos-
Lon. Mass

ROLL Doveloped. 18 guarantesd wrints,
25, reprints Ze. Photolab, 1B08-0 Wahnsh
Chicago,

Ballh SILE PFinish  enlorgement—30c,
Irving Studio. 40064 Ieving Park. Chicage.

TEMM. Special. &A% ,xd1; prints, four
eolored BxID enlargement coupons, $1.040,
DHek's Photo. M-3. Loulsvilie, Ky.

EXCLUSIVE Introductory affer!
tiful enlargements for 10c, Send oy 4
negativea aof the same size dup to
g xdl] ":| and we will refurn te you im-
mt'[l.in.u::ls' 1.al.uui}]e enlargements—dock-
led amnd d v Nrmatives re-
turned with urd:vur Send nepnlives, this

and lic eain must accom-
puny arder, Mall-N-Save, Hox 310-18,
Qhplmey. Masa.

i h:'n:l.:

ROLL: Developed, primted, zuhrn'rmu::l
2fie, Lehman Photo Btudio, Dept. 24,
Doviestown. Penna.

ALBUM Free with flm developed ond
16 prinis 28e. CGuurenteed reprints 10530
Floneer Photos, Hutchinson, Kansas.

BETAMP-SIZE, Oummed phnl.i.rprlnlu Fe-
produced  from  photopsaoie, Do —50e,
Wardwoode, MP-3 Wallingford, C-nnn

ROLLS ﬂrﬂ:lun:i. printed. Free en-
Inrgement 258 Blodgett Industries, Brisz-
tol, Vermont.

DEVELOP Own films and prinis, simpli-
fed instructlons twonty-fve cents, Fred
carpenter, Box 264 Hamlin, Tekas

ROLLS Developed, two prints each and
two Iree enlargement coupons, 250 Tes
printa, 2c eacli; 100 or moce, 1o, Summess
Btudin, Tnionvilie. Mo

1 REPRINTE #£1.04,
Rex Bhoto, Qeden, Utah,
THREE Prints each good negntive in
tman.

roll Xae. m:pr.lnla dc. Fred D Eas
Bode. lawh

EJ‘-'EH.SI?.E Frints, Your moll developed
and B oversize prints 2he; froem 116, 120,
127 zize negatlves you receive 4x8 [neh
prints., all smalier =lzes reeceive A0ixdls
inch prints. 1T expesure rolls 36c: 06 ex-
pasire rolls 5ka.  Reprinta 3¢ emch. Ever-
lasting Hi-glosx finish. Owornight sorviee,
Faclflc Photo Service. Box 666, 5an Fran-
claoa. Calif.

CARDID Specinl, 8mm. rolls enlarzed
ta Afiadlh, - gloh.  PBmm.  rofls 80c.
Ji:x4'5 reprints Je Brawn Photo Com-
pany, 1910-01 Emerson. Minnsanolis. Minm.

118 ar smaller.

HOLLYTINTS Detter prints, Cholce af
th> stmrs. B cxpasure rolis developed, two
prints each—25¢. £100.00 piciure contest,
Hollytints, P-1350, Hollywood, Callformis,

4 ENLARGED Prints {mearly posteard
&fxed ar 10 regular size prings from vour
roll or megatives 2%e,  Willard Studios,
Dept. 47, Cleveland, Ohia,

FOPULAR MECHANICS



18¢ ROLL Finishing, 8 orints guaran-
teed. Hu-Tone Fotos., Schwenksville,
Penna. o

ROLL Developed and 8 beautiful en-
largements 2 to B tmes larger—high
—deckeled edge. Any B exposure roll I5e
coin. Reprint enlargements 32 encli. Alden
Photos. 94-B Astor Sta , Boston, Mass

BEAUTIFUL Enilargement from each
pleture on roll 25¢ Cut Rate Photes,
Deot, B4 Jancsville Wis

FOR The disctiminating amateur—38 ex-
pooure rolls, 2 nis each I5c. Minlnture
rolls enlarged 3 to 6 times, B exposures
a5¢, 16 exposures ble, 30mm. 38 &XDOsUres,
3xd enlurgements $1.00. Upoxcelled gual-
fty. prompt service, Paramount FPhoto,
737 B 60nd Btreet. New ¥ork,

IMMEDIATE Service! Pietures returned
same day order 13 received, Bixteen guar-
antecd deckled-edge prints from rell. 25,
One colored or two plain enlnrgements
plus 8 dﬂ:h:lml edge Velox prints only 25c.
Bpecial l:.‘mmu‘u for 8x10 cnlorgement
Elven 'I.'I.L'h 25%¢ order. Any 36 expo-
gure 35mm. flm fAne-geain  devel
Waporate treated and ench good nexative
enlarged Lo 3x4 on deckled- t:d.n'l:l Velox pa-
por. only §L.00! Beloads: pasiiee, Sha;
B exposure, 35c. 3xd ﬂr.-l:t.lt'u edge re=
prints. 4c ench, 24 howr service, Detalls,
sample and mallers free on reguest. Amer-
lenn Btudies, Box &1, LaCrosse, Wis

EZTRA Special: Flve SX7 enlardemonts,
e Cardinal Photos, Summit. Now Jersey,

ROLL Develootd and B lustrous distinect
I!I.q.i:ll permanent Velox glossy prinls 25c—
reprints Je each. Fotoprint Bervicse, Box I,
Roanoke. Vireinia,

18 LIFETIME Prints, & spnrt]jnn I-ln!h-
woed cninrRement coupon, ench roll I5e
21 reprints 25c.  100—31.00. Ptnllh-rd ]
hours. 36 -uth.m' burgaing. Owvernight Stu-
dio. Albany.

20 REPRI.HTE 25c. Hundred reprints

Raolls developed and 10 priots or

B prints and 2 mnllmunuuﬁ.ﬁe. Mercury

Bnl.uglm. Dept. L, 108 H. Dearborn, Chl-
LI

FREE Trial — 18 gsparkling TLdfetime
vrints, thres lovely Hollywood enlarge-
meniks, l:qd. fréee Lehithertone feame 'Wil‘.h.
Tl 20 reprints 25c; 100—81.00
Ov!mln.'ht parvice, Liletone Studics, L-SI,
Des Molnes, lown,

ROLL Develoned—18 gusrantesd prints,
two ocoupons on enlargements. 35c, Smart
Photo. Winona, Minnesota,

PROMPT Scrvice! Rolls developed, two
Velox prints each negative 35c. Hench
Studios. Harrisburg, Penna,

FREE 1 Professlonal 5x7 enlargements
of yvour own choles, 2 mrantesd nels af
prints with your roll fllm developed—all
for 35, original order only, Aro Sludloes,
Dent. 13, Des Molnes, Iowa.

GE Your own photod. Make mon-
ey doing work for ur.hm Bulld your own
enlar@er, mplete de on four en-
ilrgm 38c. Popular Mechanics Press, 200

E. Ontarlo 8t.. Chicago,

MOTION PICTURES AND S0UND

EQUIFMENT
USED Projectors Tor sale, excellent con-
dition. Kwutune 16mm, Thow. S40.50;
Koy S E38.50; Kodoscope

lamm. 'TEI:IW. £43.507
$20.560; Keysione Bmim.
for free l6mm.-Smm, :nun rental cotalog.
Hationnl Cinemn Service, 71 Dey 5t.,. New
York City.

TAEKE Maovies [ndoors: 00 fL
Tun:atm:l 20 $2.08. Cutdoor flm 100 [t
l8mm. $1.50. Proceasing included. DBulk
ﬁlm. Sie—100 ft. Whitman
472A Quincy 8L, Brooklyn,

or I6mm,
Ln.i:l-

A5MM. TALKIES Bold, rented anywhere.
Hargnln eqguipment list.  Simpson, 1276
Bouth Arondway. Dayton. Ohlo.

BARGAIN OQffer, Mmm.., Bmm, pound,
sllent. FPlease state requirements, Instl-
tuttonal Cloemp  Berviee, Ine,, 15807
Broadway, New York City.

A5MM, COLOR. Silent. uund &1.00.
Elite. 1157 McCadden, Hollywood, Calif.
GENERA Film=s for movie u.m.rrns Snve
507, Two fllmx *"The End." 10e (Si2e?)
m'xnln circulurs. Fromaders, Dave
A

16MM, SILENT. Sound films. projec-
tors. Fenith. 308 Weat 44th, New York.

HOME Movies—8old, exchanged. 3.
Sales. 3090 Warren Rd., Cleveland, D‘hl.u.

APRIL, 1941

MM, BOUND Film rentals, Independ-
wﬁt uultlnn Picture Exchange, Cudahy,

BILENT 35mm. Films. 96c reel,
soy. 1233 Berkley, Youngstown, Ohia.

OLAMOROUS Movie producilons, sam-
o scene d Erwine's Laboratories,
Allsntown, Penna.

LOOK! Nationslly
camerns, projectors.,
Pavments Jow as 3250 monthly,
for large two calor eataloa. Daon Elder's,
E[E"DL'-- 25, 719 Boylston Streel. Boston,

8-18-35MM. Bilent-sound subjects $2.00
up. Odd reels $1.50. Three 16mm. end ti-
tles—catalogue, lsts—10c, Covel, 2130
Siranss, Brooklym. M. ¥.

RENT l6mm. sound progmms cheap,
Many features. Lorge B-l16mm. silent 1i-
hrar Free catalog. Aahn Films. 785
Bk, nhns. Brooklyn, M.

Dem-=

SELL Your pooms, muslc. stories for
cash or rovalty contract with down paf-
ment. Fronk W, Ford. 311 Fifth Avenue,
Hew York,

Eom}s—snn: poems wanted. No charge
for melodies. Free examination. Holly-

wond Recording Studios. BTG5S Preuss Sta,
Los Anseles.

SONGWRITERS—Write for fres book—
plona, information. Varlety, Depl. V. Sa-
lem, Indinnn.

BONGES. Porms, published. rovalty bosis,
Tour song recorded Iree. Unlimited op-
portunity. Write today. Dept. M. Radio
Musie Company, 6912 Hollywood DBlwd,,
Hollywood,

PLAY Violn Amazring system, no nobes,
Molody Masters. Box 81, Belolt, Wis.

POBLISHERS MNeed new sonts, Poxms
wanted Immediately. Five Biar Musla
Masters, 487 Bencon Bullding. Hoston.

PFREE Sample and 'I.I:h, ult Einds movies.
Goodwill Company. Jacksan, Tennessee,

BMIML., 16MM. silent and sound fllms ex-
changed, Specinl new kings &nd guesna
visit San Francisco. Bmm. 200 feet $3.50.

Froe lists, Arverne Films, Box 65, Ar-
verne, N, Y.
DEVELOP Your own movies, Complets

instructiona 10e. Corons Laboratories, 2040
East 34th. Brooklyn. N, Y.

MONEYMAKER! *“The World's Cireat=
est Passion Play,™ 18mm. and 35mm.
Bpecify sound or silent. Rent or purchase,
Buperior than Obsrammergal blay. Hem-
enway Film Co.. 37F Church Sireet, Bos-
ton. Mass.

CAMERAS, Projectors, films, Lists free,
{ATL sammple, 10c.) DBox 108, Leferts,
Brooklvn, H. ¥,

BABS Bays: Bhrewd buvers send for the
new HBass Clne Baraal m Mo, 245, an
f4-page catnlog exclusively cine. The new
Revere Double & with Bausch & Lomb P:3
lens at E37.50 15 the buy., The ROA 16mim.
H0OF news reel camern at $2765.00. ‘Write
Oine Headauarters for your eopy of this
mroat froe . Bres Camera COMDALY,
DLnt A 1T W !-!I'.n.l:'liunn 8t E."h!lnu:uu, II!

T 1EMM, Lnbnru.tr.-r_'r ‘Calor, black and
rhlt-u. Sound recordine. Titles. Send for

Film ﬁ.ﬁ:nd-ta. Dayton, Ohin,
EUARA.NTEED . lBmm., 24-hour
reversal, ing, tlm-wﬂ 25 Central,

BTOCESS
Hnonaas Oitv. Missour].

FREE limm., Bmm, bargain lists, Home
Movics. Box 3i6. Easion. Fenna.

LEARN Motion pleture theatre projec-
tlon, manopgement. Free catalog, Give
g, Theatre Institute. Elmirn. K. ¥,

GLAMOUR Films, sample 10z Passion
Play. sound $30,00, Arternft Productions,
Hammaend Blde , Hammond, Indiana,

ERAAT =1EMAL. Art fllms, Free catalogus
sample 10c. Parkway Exchange, 061 East-
ern Parkway, Brooklyn, New York.

EMM, - 16MM, Pilms silent - sound,
Bought. sold. exchanged. Pllms rented
everywhere, Pree calalogue (with sample

10el,
Yark.

i WANT To'send vou proal of the 'wun-
derful pulling power of Pooulnr Mechanies
Mugnrine's classified pages. What's your
propasitlen? ‘Write me today, F. W. John-
gon, Manager Classified Advertising, 200
E. Dntarle St., Chicago.

MUSIC AND MUSICAL INSTEUMENTS

SONOWRITERS! ordis, melodlea.
Amating offer. Hlbbelt-r c-5, ‘JIE'I Na,
Avers, Chicago.

PHONOGRAPH Records 10e. Catalogue.
Ppromoynt, AMN-358 East Maorket, Wil
Barre. Pennsvlvania.

MUSIC Printing, publishing, composing,
arranging,  Autoe-Litho Co., Jemsen, F]!:_

MELODY To your wards, £1, [ull priee.
Professionals, Ssusalito. California.

LYRICS Wanted. beglnning writers, ax-
collent offer. Hasil Alt, Ottoville, Ohio,

BONG end poem for offer
and free rhyming dictionary. Richard
Brothers, 24 Woods Eul!ﬂinp:. Chicagg,

BOMNGWRITERS. Write for free booklet
Profit sharing plan, Allled Musle. 7602
Reading. Cinclnnati. Ohlo

WANTED! Lyrics, melodies for sones,
We arrange, publish, sell. Superior Song
Htudios. mie, M. J.

Garden Film. 317 West B0th, New

MAIL Dime for regular §1.00 lra.m'pmm.:
chart to Hollrwood Bwing Plano Bchoo
6042 Sunzet Boulevard, Hollvwood, Calif.

S0OMNGS: Song poems: bourht, ml.htLl:h"d.
Free ndvice. Liberty Mustic Publishers,
Sun Francisco

POSTCARDS. Back rongs, recards. ar-
chestrations, Fore's. 2841 Franklin. Den-
ver. Calorade.

MUSIC Compossd to wards,

I'er W—n.d-elil Oivens, Orrville. Ohino,
ear. Fres booklet, Write
Dsw—'l.l' Wmi. Dept. B-A. Dearborn. Mich,

FHOMOOR '['E nmua'd:t 10e. latese guAf-
titiea Be. Free list, Hoodwin Company,
4419 Broadway. l:."mﬂ.m

BONCWERITERE Oulstanding proposi=
tlon. Newnrt Song Publications, 1207 Oar-
bon. Byracuse. N. ¥.

MUSIO Composed to wm'd,n. W-ondl:‘r[u]
proposition. Bauer Bros.,

ORIGINAL Musie m'pued l.u j‘ﬂlll
words 85. Sonm recording, printing, or-
chesteating. Reginald Belcher, Chatham,
Mew Jersev, 30 vears church orgamist.

LEARN Swing pianc! Postal brings free
folder. Christensen, 451 HKimball Hall,
Chicamo.

BONG Poems wanted. Pres examinatlen.
Meeil, Master of Music, 310-PM South
Alexandrin. Los Angeles. Calll.

MUSIC Compoded to words. Rhymi
pamphlet on request.  Phonograph rmtlz
Ing of completed songs. Bend poem for
consideration, HKeenan's Studios, Depi.
PM. Box Z140. Bridgeport, Conn,

Blg money l.nd rmn
tion. Write for imformation. J. Oordan
Pub. Co.. MI N, Hovme. Ave. Chl.ﬂlw

ters. Bend for publis
L McHinley Music Eu. Ll.ihm.
1,5'31 E. 5-5I.h 8i.. Thicaga.
RADIOS, SUPPLIES, INSTRUCTION
HSAPPHIRE Phonograph needle S1.50,
Ploys over 2.000 recordings, Alfaneo. 23-30

Newtown Ave. L T City, Wew YVark,

REVISED Flans 18 record crystal seis:
"Radiobullder' '—year, 25¢, Labaratories,
1406-0 Tith Awvenue, Oakinnd. California,

RADIOE: Bave §07. Free catalog.
Antocrat-A, 3855 Maorth Hamilton. Chieago.

NEW Zenith. ROA-Victor, Crosley ra-
dios, Get discounts—snve plenty on eloe-
L:-Jt sets—hatiery models. Combinations

Hpzelal of-

Write Gravien, Kennedy, Aln.

QUESTION? About radie? Write Wil-
linm D. Haves Box 1431-C, Oaklnnd, Calif,

RJ'I.DICI! Standard hru.nm $7.50 up,
Fluorescent fxtures, save Wilspn,
2608 North Srd. Milwaukes, Wlﬁ:unﬂln.

OLEAR Receplion pocket radio only
$1.00. Radio Sales. Bouthington, Conn,

RADIO Kits—§3.85 up, Complete, Sin-
gle band; all-wave. Save 507. Radio and
parts catalog free, MoGee Radie, FP 20,
Kansas City, Mo,

RADIO Enginsering, broademsting, avia-
tion and polier radio. servicing. marine
and Maorse telegraphy tnught thoroughl 3-.',
All expenses low, Cntalom free,
Institute, Ames Bt., Valpoaraiso, Ind.

RADIO SBervice men and ea:uer]menbera
send for our miant radio catalom.
dﬂ:l“‘? Jm:ited Radlo Co., 1000 M, N!I'-
ark, M, J.

DIECDHTIHUED Clasaltﬂ and popular
records,  send ns, popular st
Caldin, 825 EEUtn.T.IJ. .!|.1.E.. New Yark City,

RADIO Books—Latesi—Bargain catalog
E’;&ngunumr Mechanics, 633 BE Clair,
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BUSINESS OFPORTUNITIES

START Profitable collection business
wour community. Fine income nssgred.
Convincing lterature free. Maorrison Bus-
iness Bervice. Pontotoe. Miss

MATIL Order beminners. Write me for
latest money moking opportunities, Roy
Buceaux, MO Studewaod Lafi, TExas.

SBINGLE-ITNGREDIENT Formulus! No
manufacturing! B. Kinford, Fort Lauder-
dale. Florids.

b Hen.—Bnr:n maoney home operat-
In: Community “Fix-It" Sheop. Stafford,
EBawlings, Carbondate. Illinols.

WORK Profitable advertising plan, As-
sures your inde noe. Complete plan
2hq, Eu P, Behnen, Deaver Lane, Creve
Coeur, Missourl,

MARKE Suspenders at home—We SUDPIY
high grade electric strips with aJI ml'.inn.
and 'na.l:tmnr sun‘niln- Free particulara.

rthingten Mg OCo., Box 676, Brockton,
Mass,

BTART Profitable nideline, Sample, de-
talls free. Wedding-Crafters, Box 36, Ar-
lington. Hew Jersey,

START Home business making statuary,
plagues, art goods. noveltles. souvenirs,
conerete pottery, garden fucnilure, artifi-
gial marble Oooring. lauld marble, Moke
{r-:rur own flexible molds, Amﬂugb]:mnu.

nluable folder [ree. Creative Publishers,
(FM-41, Glencoe. Tilinods.

FOR An extremely profitable lifetime
business. operate & collection

credit bureay, Free Tolder, Wrn.z LN
Asspelates. Syracuse. New York,

ﬂmﬂ'ﬂh:ﬂn'ﬂ.? Idens! Mationwide
propositions. Detafls dime. Robert Cole,
515 Jefferson. Loveloy. 111

NEW York City mnil nddress, business
or personal, §1.00 monthly, Fareast Mer-
r.hlnts, 309-311 Fifth Avenue, New York

U'.!ﬂ]i'ﬂ'l:l'ﬁ- Print™ I-h =t"111 dark;
nu.'lla' made, 300 ather 1 b ng=—
I.'I.I]JI 25e. Ideal Bervice. :'!Dﬂl?l- Park Ridge,

E15 DAIL‘II Make-sell guality coamet-
ics, u:u.m-.: pecialties. Employ agents
Fourseif. ‘Albort Wilcos, Nichalls, Qi

PLASTEX Industries offers industrious
men an opportunity to start s business of
their own, manufacturing art goods. nov-
elties. souvenirs, ete., in Plastex and mar-
ble imltation. materinl makes 51 artl-
cles, Rubber moulds furnished for speed
production. Bmall investment brings good
returns. War stopping Imports causes blg-

t demand ever. Write for interesting

let mailed free. Plastex Industries,
Dept. A, 1085 Washington Ave., New ¥ork,

ORIND Lawn mowers. Factory process!
£2.00 eapital! Mowers Janesville, Wes,

COLOR Concrete with chemicals, Wish-
Ing wells. Stucco-rock, Benches. Spin
concrete pottery, l:rmtnt- ﬂrl‘.hl-r‘i‘. Gﬁrw

FREE Literature dulr:ﬂ-hlnr many mon-
ey-making plans Flury, 1802 Locust,
Des Moines. Towa.

350 5100 WEEHLY Using uwd.ust.
Clement, 843 Arthur, Rochester, N,

300 MONEYR [ Hn.ilnl:‘ﬂ!r
directory—I6c.  Professional — mailorder
ne—10c, Eraft Publications, Syra-

cuse, New York
SOAPMAKING. Learn hom

, Biamp, Posern,
Ietl: Milwaukes.

me.  No ma-
AD=-4548 Bari-

Highly
necess] ten; IH.IIE' o L
eedsel everywhers! A. !?"T dollars slaris

EI:H.I in this “bLE:- ' businessl Dr.
iscombe Miller, hmm. Tampa. Florida,

BET-‘TE—HI‘II:m and make monev! We

materials. Tools unnecessary! Bakn-

n]u c. Artos Leather, 400 Jasoph Ave.,
Hochester, M. \'.'.

MAKE Sell luminous paint. Literature
free. Gordon Laboratories, 1265-H Broad-
way. New Yaork.

FREE—W{P Clever mlllnn‘lu‘ homework,
local business, agency offers—all SnADDY
moneymakers. Lewis Co.. 828-C Carpen-
tor. Onk Park. Tl

EXTRA Income—Flen m.l.kl ui.'un
Emlumuu Write Enhs“ I&:?l

CagD

RTY Plans for camern : only
_Dg Charles Pﬂtr.‘.h-aI'.L Gmmﬂll!. Ky,

10,000 MONEY 'l idens, Weile
Bterling Products l:!u.. Springfeld. Tl

MAHE Artificial marble, glazed tiles, un-
canny., Tahletops, plagues, floors, hones,
noveltles, Hard, freproof, inerpensive
cement secrets. Brilliant tile and ltmud
rubber zamples 3. John A
Grande \"I-sh. Avenue, Loz Angeles Oal I.I.l.

GO0D Moneymaking opportunities, dt—
tnlh 1mH ﬁ‘un.n:' 8. Riverside, Crolon-on-

S'I".I.RT D‘wn business, home-office. Our
tesied. proven plans will convinee you.
Investigate Immediately. Anthony
E-EI'E!EE_J_BB! Enst 203rd, New York,

QUICK, Steady income making fast-sell-
Ing products. Liternture free. Low. 1700-M
Madison Avenue, New York.

HOME Mail business. Eyverything fur-
nished. Mission, 23188 'Wq:t, Pieo, J..cq An=

MAKE Minlature houses, sconeries, nov-
eltles, reliefs. Unigue methods, Weidler,
!I.I'Ijl Wilahire E]\"d Los Angeles. Calif.

PERATE Newspaper clipping service—
l‘rldu Vanity, Wur't money. $1.00 brings
plan, Tulsa Clipping Bureau, Box 5&3,
Weat Tulas. Okln.

MANUFACTURE—Sell your products.
Formulns—§1,080, BHeecod Laoboratories, 304
Maritime. Seattle.

MAKE Money auickl
No mﬂmw RECESSATY.

Bieady income,
Publish ¥our own

magazine, I wp and lmtruﬂ:lmﬁ
51,00, -F.ILGnu ?4' gw . Phoenix,
Arirana.

HUNDREDS hwrnmnz :ﬂ we:lﬂr.
Bmall capital bu Box 13,
:Bucn-nnn Mlt:h.lw.l.n Cumlrm plan.

Extra money writing far publi-
thll.-cm Simple methed, Demand inex-
haustible. Details free. Olen Donagher,
1T Groton, Lowell, Mass,

PROPITS From vour business, Own and
onerate Adama l: rum \'anﬁm's We help
filnance, Detalls free. G Corporatlon,
33IM West 46th Btrest, New ¥ork City,

CEMENT Workers.  Little experience
needed for profitable home Business mak-
ing beautiful memaorials with our metal
markers, Firestone Foundry. Dept. 4. Ash-
Innd, Ohio,

OWH A cash business? No selling. Op-
erate “'Silver King" vendors, 83195 u
Free Instructlons. Automatic, 24312-A
lerton. Chicago.

MAKE Mare money
Fire Control Products, Write today for
free fncls, Hed Comet, T66 Comet Dulld-
ing. Littleton. Colorado,

MAKE Colorsglneed concrele poLlery,

selling Red Comet

statuary, mrﬂmnﬂ I.'I'II?I wiils, floors,
basement 'l'-t:rln Bocklet. ecolor-
nlam lll-n M al E'I:II'.TEHH-. Minnenp-

EENEJLTIDH&L Moneymaking business!
Freo Ht:ml.url:. Loidoo, 8400 - Jth Btreet,
DCicern, Illinois

MAKE Gznnlh.e ribber maolds, Detalls
fme June, 101-B Herch. Holvoke, Mass,

QUID Marble—Marvelous, colarful!
B‘ruuhr:d molded, soraved, FRubberlnstic
molds! Compoaition fooring! Particulars
free. Marblelzing Service. Edwardsville,

Ilinais
"PROFITS On n small farm ean be

yours,”" (et my information. 2%c coin,
CGohesn. RD 1. Bax 207, Hellefonts., Penna.

APPLIANCE Servicing. Complete fl-
lustrated course, how to get business. otc.,
all phases covered. Bend for free litera-
Chﬂsur Hupply Co., 2835 N, Centrel,

01, Chicage.

fure.
Dent

E*;I't.“.:“‘i’.‘u‘f’ sa.m T mmwm ’%ﬁwﬁﬁg’m

nts, Marbling. ple rces for thouszands of arbls
Cement 8527 Wonderland, Holly- | eles. 10¢ coin.  Geo. Gundrum, Il"':[I..erc}'.v.
woed, Calif, Mich.

BABY-8HOE Hmllldn makes ¥ou LIFETIME Business! tr Lr f-
money!  Bimple! Novel! e markel. | jtahls, Write! Servies 5]‘. Eﬁwupﬁu.
?ilmln Invagltme'i:t f‘ln;l?runta_ Bmgg%ﬁ Butte, Montana.

BN et s, Bey T 4 URN Tin cans into money. Tnstruc-

Am&!%mﬂﬁ.[ec}:mu* Earn ealﬂ Jacksonville. Fla, RO, 1139 B d0eh *

&t home usin r spare time
Building tractors with seeondhand muto- | | SOAPMAKING: —Moneymaking home
maobile parts, Weite for information, Ne- | business. Mo machinery. Literature free.
!_?.n's Mnchine Shop, Enst Warchom, Mass, | Eemico, 17858, Park Ridee, IN,

POPCORN . chrmalerlsp eflEp-
ettes, cheese mL potato chips, Long
Eakins, 2035-D High 8t Springfield, Ohio.

H.ﬁ.l'l.u Eltdm business course shows you

to make money, spare or fulltime
Tmhu professional m order technique

penny-catching schemes. Free de-
tails. Melson Company, Sherman,
Dept, 4M-D, Chicamo.

EEL.L By mnil. Book lains every-
E‘::m 26c.  Whitney., 1357, Allentown,
L,

FRAISE Rabbits: A profitable Industry,
Our assoeintion book of 64 pages gives all
details—10¢, .|'. Wmmdt. Sect's, Dept.
A-4. Chicago. Il

YOI'LL: Like I‘Etl!l'l.'tl:'l. mirrors, table-

ware, making eh:m-ed m I'I.'I.rl1. lates,
Elens,  Write 5 ter. . Mn-
ron. Indiana.

EWISE Music box works—g£1.25 to §2.10,
Buitable for many novelties. Mermod
!f!l;muh:tumn. 147 West 46th Street, New

COMFOSITIONS and Flasties offer op-
portunities, Liguid markle, “Snow-white,”
*Tinted.” “hiottled.”™ Uﬂill.l Practical.
Economical. Coloriul ¢r.|m‘|:||:l:|.unn flooring.
Life tme wear. Low cost. Bimulated rub-
ber molds. Make your owmn. Atable.

Literature free. Compo-Tex. Box T0§,
Bt Lounis. Mo,

BMALL Canital starts “route”™ caln op-
erated br-l-nul In lnd nmu&emmt r[l;:-

-cmn frea
1141P Dnlhdh Mn- 'Bmh:lm H. 1!

OABH For butterfies, Insects. Bes Bin-
elnir displuy ndvertisement page 12A.

MAKE Money raising broilers. With
Brower's Battery Brooders, plus good
chicks, you can start selling brodlers prof-
itnbly in B t&! :IIJ' wenks. I:Wmn]eba broller
plants as 32 freight poaid,

dm m‘mnnt easy terms. Free—
Brower's 100 page nul:alor explaining broil-
er business. Brower Mfg. Co,, Box H-61,
Quiney. Tl

OWN Your own cash in advance busi-
ness. Distribute mail order plans, books,
courses by mail, Start spare time home

R R e
s om! ery. Eal nformation. n i
Francisco, . Box 1571-A, Hollywond, Calif,
HOME Money-makers. E.‘um’ “Star Bul- NOW-—Only 2c dally pays for New York
Ietin."*  All free. Star, Box 7056, Port- %&:MH own name, Co-operative
Iand, Oregon, 126 Loxington Avenue, Mew York.
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INCRE:\EE Y-ntu.r enrnings In o business
of your own., with all the trade yom can
attend to. Become o foob correctionist and
in & few weeks carn big income in service
fees—not medical or chiropody, Ensy terma
for home training. no further capital need-

goods to bu

, no no agency, Address
Boencer Bystem, E;& Back Bay. Bostom,

EI'-I'I E Callection of business plans, cons-
tains 137 tested plana and scores of formu-

own iness; e, O .
Particulars fres. Elite Oo,, 214 Grand Bt.,
Hew Yaork,

POPCORN Mnchines. used Burch. t.umi
Enkins, Dunbar, caramelcorn equipmen
geared nm:rulnu kettles. Morthside BMIE.,

Indinnola, Towa

TBE You boss. Amazing profits
'HB-IBB.IZI.CG Wll‘ul-tﬂnvEB.IEm N C.

MATL Order business ls your opporiu-
nity, Many begin smoell now enrn thou-
sands yearty. Mo personal contacts, bound-
less melection, Hove over 40 gr.p.rs v:;l;pﬂrl-
once. will help you Bl.tEB:EEd ":E

T,

valiinble bocklets, MNone fr
257 5. 2ist. Fhiladelnphis.

BIG Oppartunities for employment and
l‘lnmdnl ndependence. Wetzel, Valhalla,

WB Buccessfully sell Inventions, pate

cnted and unpatented. rite us. H you

have a praciical, useful iden {w: .ng.

Gh—nrhred Institute of Jl.m'un-::l.n lmren-
. Dept, 4-C, Washingion, D

CH&HT’BRB Delawaro: beat. -ch!-n. L
free forms.  Coloniol Charter Co. %L-
mington. Del

WE Help start you In business, furnish-
Ing outfits and instruction. operating
“Bpeclally Candy Factory'™ home Men-

women, opportunity to earn good stead
incame, all ar spare time, (Our 33d vear,

klet free. Ragsdale Candies, Dept. 4,
East Orange, N. J.

POPULAR MECHANICS




FOOLPFROOF Rubber, mald making.
pinster casting, iremendoss market, loree
peafits, 34 poge instructive :u.r.n.lmua free.
Plostic Arts, T11 Neelv, Muncie, Indiana.

SELL By mail! Books, noveltles, bar-
enins!  Big profts! ree catalog Ireel
Eifca, B-430 Korth Wells, Chichgs.

WILL ¥You give us &% first 8600 you
make?  Afternoons  Iree!  Work home.
£1.000 month reported {exceptionnl-—{ull=
time}. Expeet surprise! Nalfiopal. Bex
1240-B. Ban Berparding, Callf.

WHERE To buy at lowest wholesale
prices. Information free. Yorenm,
P-112, Bayonne, N. 0.

INVENTION Finanes Magazipe, BO-0
Wall Brreel. New York. Important pors
ticulars free.

DO You wont ngents for your proposi-
tion? Yu:-ur ad in thia space 'wII.I. place your

medsqge belore hundreds of men seeking
inst-sclling products, My [oider “"How 1o
Bpeure Agonis’ ls Alled 'wl.lJ'L wrool. T'I1
gledly send you a copy free. F, W. John=
son, Manager CGlassifed a.ﬂn'rtLilmz Fop=
ulor Mechanics Magazine, 200 E. Ontarie
81.. Chicaga,

OPERATE Mail arder business ot hom,
Detnils dine, Maples, 3418 South Marsh-
fleld. Chicnge. INInois.

BEUCCEED With vour products, Maoke-
sell them, PFormulas, Processes. Accurnke
analyses. Calalog Iree. B. Thaxly Ca..
Washinitan, D, C.

GOOD Paying business stlvering mir-
TOrS, DIALNE autoparts, Teflectors, blcy-
cles, bathroom xtures by late melhosd,
Free particulars nnd proofs, Gunmetnl
Co.. Ave. H. Decatur, I Rt

127 WAYS To make money, ln home or
office, business of Your own. Full partie-
wlars free. Elite Co., 214 Grand 81t New
¥ork,

HOW And where to obtain capital fully
explained, {ree particulars. Star Serviee,
Wapakoneta. Ohlo.

MAKE Money by mall, the way we do.
Pree  information, Maywood, P-1107
Broadway. New York.

BTART Plating business at home, Amazi-
ing profits, Four own gutfit, Inex-
pensive.  Ilustrated Instructlon  booklet
2ha, Popilar Mechanics Press, 200 Eant
Omtario. Chieamo.

MONEYMAKING OFPFORTUNITIES

SH In on rour spmre tlmo,  Food
“P‘I\qgrmlurh! 1 Trade" magazine, Yaii
-making'’  ldeas,

gt everything—*'monc
plons, schemes, tips snd inspirotione] pra
tielea—opporiunilies Im‘ nen |.I:|. meal ev-

ory wilk of :Iii'r.r. Hample 1be. Lang-
ley, Pub,, 631 Roscos sr_mgﬁ lengn,
“GOD Bless America™ pin, Big demand]

Rush dime (coln) for sample and momney-
mating plan, Colemans, Bmilthbara, W, ¥,

BINGO-DART., Mon-vemaker, {un, new
Wtu'ﬂiﬂ". Plans  25c. Laflng Enter-
:-‘J:H a4l Westwood, Dayion, Ohlo,

DEN Coneorele; weatherproofl stone:
d.vcl'.aJla 10, 2202 Highland, Cincinnati, O

HDN'EYH&K.ERE Informative, interestl-

mi‘r:o megnzine.  Wholesale direc-

t-ﬂr:-' El[rl} articles 10c. Tipton Publish-
or. Moulton, Iown.

HE Buccessful. 100 Wayrs o Make Mon-

ef." MNew 48 page booklel anly §e. Stamp
brings particulars. Georges Beach, Han-
aver, Mass,

EBEOOXKEEPERS Make mtme:r kerF
baooks for small concerns [rom perdodic
reports. Ralph Lee. Vicksburg, Michlgan.

MAKE Statuary, flooring, ete. Imitation
markle Tormuls 252 Ideal Serviee, 11-D,
Park Ridge, 1L

MAFKE Moner growing Christmns Erees,
Instructions 25¢. J  Clifford Hoskins,
Route §, Poplise, Michigan,

COMPLETE Mufl arder Erentise 10e,
Hoehn, 645 Second Ave., New York.

FASTEST f‘mﬂmt mail order business
of today. Enormous demand. Details Tree,
Charles Schroeder, B West Washington,
Chicagd. Tllinocda.

YOUWLL Like resllvering mirrors, table-
ware. maoking chipped @lass nomeplates,
slens. 'Write Bprinkle, Plater, 287, Ma-
rion, Indinna,

TWENTY Dollars dolly recloiming Jube,
Boisset. Box 483 A New Orleans. Lo,

OPFERATE Home maotlorder business,
Dwetails dime. Alexander’s, Box 367. Han-
nibal. Missoari.

WANT To make money with vour onm
home business? Then write: P.O. Box 36,
Bip, N, New York Citv,

SELL By mail! 100 moneymoking op-

portunities freel Amerlean, 401-F Wil-
liam. East Orange. N, J

MAILORDER Opportunities! Eend name
—pas r. B3 Wisconsin, Pe-
oils, Tinols

20,000 REPORTED Using ‘‘schemoes™
from *"The Behemer.'" Alllance, Ohio, Try
it fix months—only 20c

EARN Monsy with your typowriter ad-
dressing envelopss, croalars, Eymines, In-
formation 10c: none Iree. Ace-FMJ, Hox
1173, Birmingham, Aln

MAIL Trade mimess—Froe ocopy.
Wasaberg. Box BEIS. Chicaing.

MILLION Articles, Buy wholesale. Val-
uablie directory 10c.  Ideal Service., D4,
Park Ridge, TIL

MAIL Ocder.
rovealinmg. Con
Moore. 150 Broad, Mewark, N, J

8% PROFIT! Complete, sound, fool-
nrm{ plan iﬁc Bnr.n:l _r__q.ng.'l.!d.-:!__\'!'xgmlnh

YOUR Name on &, 11I:I'l] mailing lists—25c,
Ciot free snmpl=s, ovsoertuanitics salore from
all over world, Eastern, P-961 - d&th,
Hrooklen 3

UNEXCELLEDR Opportunities. Free Lt
erofure, TFitzallen Associales, Box 16,
Btatlon J. New York.

Write

DiTerent,
25c,

Hew manugl
lete,  gunrantoed,

AMATEUR Cartoonlsts, enrn hig prof-
its, dupllcatin m:ml advertising cars
toons.  MomiceAds, Arivle, WiAconsin,

CASH Far hu!ittrﬂﬂs. insecis, See Ein-
clnfr dizntoy advertizement page T3A.

10,000 MONEY-MAKING Formulns, rec-
Ipes. aecesla.  Make most anvihing, 5

puge ilustrnted book, $1.50 postpald or
C.0.D, {(forelgn $1.85). Catalog dc. Adnms
Brown Company, Chostnot Hill. Mass,
MAKE Fast HIJII‘I.I! products.  "Chemlat
Approved Formulas.” Catalog froe. Hem-
fee. 12-P, Park Ridee, Tlinaiy, .
FORMULA: Hemove varnish, 10 cents,

Wilsan, Box 30, Harms, Tennessees,
BINGLE-INGREDIENT Formulaos! HNo

manulacturing! A. Kinlord, Fort Laoder-
dule. Florida.
ABTOUNDING! Motor renew-r, 20 gth-

e specinls, Complete, 106  Mooce. 150

Eroad. Newark. N J

CONFIDENTIAL Chemical zervice. Im-
nroving lormulas, processes or developing
hew’ oned. Analvses, Thirty-five Fears ex-

STinnen, Central  Lnborntories, David
wmtnrv Bide  Detralt, Michiaan,

REAL MI:I’!IJ'II.I:I‘.!IELM formulas, Lists
free.  Cummlngs, Chemist, Gordon Ave-
nue, Syrocuse, N, Y,

NEW Perfected fast money mating id-=a,
Fesulis amazing, 200 coin, Schofer, 547H
M=lrpaa, Chicago.

Y Tormilas, processes. for suc-

THAXL
eessful nroducts. Accurate annlvses, Cat-
B.ulﬁ'lj Iree. B, Thaxly Co., Washington,

ELITE Formulas and plans: mako and
g8ll vour own producis. Deseriplive boak-
Iet free. Elite Co.. 214 Grand 5t. New
York. i

Analysis,
Engineering

FORMULAS — Latest,  best,

Litermture  free.  Bellort,
Building, Chicags,

NEW, Money making formulas boak bells
how to go inte business for voursell. Send
for free details. Popular Mechanies, 200
E. Onlario. Chicago,

CHEMISTRY

MONEY, Success for vou, Deflndte in-
structions. Others profited. you can. 25
and two stumps, (Retgrnable, ) RLlI!IIE'I‘I‘.
Bervice. 1838 Van Buren, E, Cleveland, O,

LUCKY 13 Collectlon of new tips 10c.
Brewsier, Eastwort Main:

WIN Mobey! Prlees! New confesti bul-
letim {10e). 4TEIPM. Ssbrine. Florida,

1100 USES For waste. 25¢. SatisTaction
puaranterd, Box 487, Hallvwood, Calil

VERT Clld lawn maowers inta eleetric

CON
mowers. Low costd make it profitable
work, ©Complele plans 51000 Wheeler
Merchantile. 5t. Potersbure, Fla

BE Fumnny for monsy. Wrile cartoon
fdens, Complete instructions Ihe lsh
BLUIJJ 08, E-'.'llﬂ erltth.'nDd ct‘llcuuu B

TMAKE Moner ensily, pleasantly with
rondside stand. Write Fame-$-Byatem,
Lathron., Calil.

SELF Emplovment. Valunhle Instrue-
L:g:ls gi?l (sllver), Homecrait Arts. Lake-
slde

MOULDS. Guarantecsd. for caAsting Loy
soldiers. Indians, trappers, warships, sink=
or moulds, 394 kinds., Send be for {1lesteat-
ed catalomue. Hend $1.00 for large sampls
mould. Hency C, Behlercke, 648 Spencer,
Ohent. N, ¥,

BE A professionnl serapbooker, Big fees,
Unlimited opporiunities, Cnn be done ok
home, No competition. Mo capital needed,
Write 1o Scrapbookers Guild, % FPark
Pluce, New York. N, ¥,

WILL You give us 57 ficst 5600 you
mnke? Afternoons [ree! Work home.
£1.000 month roported (exeeptional—iull-
timed. Expect surprlse. National., DBox
1240-A, Bon Hrrlu.rnlnn Callf.

WHOLESALE Sourees, 500,000 ariicles.
Free direclory. Maywoode, 1107 Broadway,
Mew York.

MONEYMAKING Ideas—Laiest books—
Bargain_catilog free, Popular Mechanies,
613 Bk Clalr. Chicama.

FORMULAS, PLANS, ETC,

FREE! Catalog chemicals, labaratory
supples for students, new idea chemical-
kits, apparatus-outflts. Scientific books at
discounts, lelescopes, microscopes, biologs
lenl needs, photographle chemicals, scales,
Wrile Winn Mig., Dept, JE4, 124 W, 23
Ht.. New York.

FREE Catolopgue. Chemistry, mineral-
omy. blology. microscones,  teloscones
Tracey Laboralories, Evanston, linois,

HANDBOOK For Chemigal Experiment-
ers, hundreds of expeoriments, illustrated,
fbe. Experiment booklet 15¢. Free calalog.
?{ndmx Seientific Company. Rending,

ONR,

FREE Chemisiry catnlog. Supplies st
Se! Eguip complete laboratory, Eemkif
Iﬂrcl.l!‘ntlllc Corp,. d%7F Bridge Bt.. Brook=
Fo, H. ¥,

CHEMICALS, Loboratory, glassware, ap=-
aratus. Send 3¢ for cotalog CP1.  Hio-

cileal Bupply Cﬂl‘hlﬂ.m‘ 1176 Mt. Hope
ﬂ.\'rmm. Rachester, N.

" EPECTROSCOPE For guick chemical
El'r-%lfala $2,50, Kulting Bons, Gampbell,
a ornin

CHEMT Catal
e, Fleischer's Laborntories, l.l.-edl'ur?:ll.
Mals- - . ~—————er—

'.F‘REK-ElR lint of h:lnl'ul bm:lu Pop-
nlar Mechanics Press, 200 E, Ontario 8¢,
Chicngo.,

CALS In 5S¢ guantities,

HELF WANTED

WANTED—A budding genfus Lo work in
my ahop, which 15 devoted to the devolop-
ment of inventlons. Must be between 18
and 19, with proven aptitude and
churacter, Applications by letier only.
Fercival White. Bpringdole,, Conn,

PERMANERT Representative wanted for
Hoover uniforms to call on restaurants,
hotels, beauty parlors, doctors, DUOrSes,
others, Excellent income, Leads furnished,
Equipment Iree, Hoover, Depl., RE-100,
251 W. 10th, New York,

130 MONEY-MAKING Ideas, plans, [of-
muyles, EBea]l business bullders, Forgob
canvassing. Burprise literature free,
Trentice Servise, Albert Clty, lown, B.217,

FORMULAS-—ALl kinds. Real moneys
makers. Lowest prices.  Catalog  free
Cln'.er Formulary, 10&-Ph. Skokie, I1L

ETART Bucceasful mone
mull-arder business. Write
deti, Virglnla.

APRIL, 1941

making home
wsan's, Dry=

2000 WRMULHE In book form, 81,00
poatpaid. J. Clamser, Do 200-R, Valley
Stream. New Yori.

AMAZING Oer! I'1l aend you absglites
v ﬂ‘EL-' Bblg aszortment of actual, full size
=, Household products wortlh S6.00,
and show g‘.l‘.'IIJ how Lo sarn I'I.'IUI'I-(')' |.E'I. & H-EU‘
time, without experience.
Monmouth, Cinelnnatl, Ohlo.

OUR Letters are lob-gettersi Proof fur-
nished. Bend gualifications and $3.00 for
vour letter. Leads gusranlecd. Jepaon A
ﬁa&xl,um. 16 West Tenth, Kansas Cilty,

o,
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BIG Money laking orders! shicis, ties,
hasiery, underwear, pants. jackots, swent-
ers. uniforms. ete. Bales equinment free.
Exzperience unoeceszary, Nimrod, 49Z2-BG
Lineoln. Chicago

BTEADY Wark—0ood pay. Reliable man
wanted to call on farmers. No cxperiencs
or canital required. Plensant work. Home
every night. Big monsy every doy,. Won-
derful new proposition. Particulars froe
Eﬁl;fltu Mele=s Co.. Dept. 484, Freepart,

nols,

FREE Wnter and our concentrates make
T2 products. We supnly lab-ls, hotiles,
Enarmous profits. Quales E-20030 Russell,
Drrrolt.

YOU'LL Like resilvering mirrors, table-
wire, making ipped gloss nomeplates,
stens,  Write Sorinkle. Plater, 128, Ma-
rion. Indiana.

WHEAE To buy 800,000 articles direct
from manufacturers; save middleman's
profit. Folder free. Glass Publishing Co.,
Ellwood Citv. Penna.

- ) MAKE, soll. your own electric water
AGENTS WANTED heater—pood profis—pocket  size—paris

EZLL Nyion hostery and give fine sl
hoss for half price in combination order.
Gueranieed against holes, anags, and funa
or reploced froe. Hese for your own per-
=onal u=e given with Incge outft, Rush
nane and mHl: size today. Wilknit, Desk
BD-3T. Oreenfeld. Ohlo

NEW Kind of maon's shos zmps on and
off. pavs salesmen ready each every day.
New bog direcl-lo=wearer line of 230 sivies
Includes amazing air-cushion insole shocs

for men nnd women., Complets sales oul-

fit sent fre= by sales division of manufne-

turer esinblished 38 venrs, No experience

needed. Factory-niutiong shoo servics train-

furnished, Write & far valuahble

o8 kit. Consolidated Bhoe Bystem, Dept.
eC-§, Chippewn Fnlls, Wis,

ACIDFROOF Double coated white and
maroon rubber aprons. Samples. 247 236"
lomg. 606, 36" 42" long, §1.00. Posipaid.
For every home and Inl!lli-tl’liJ wark,
Windermere Frods, Mg, OCo., Rubber

Mirs. . Box 3862 Akron, Ohlo

LE-EN‘TE Fast seller, evervbody m pross

Bie murlumtr. permanent. dignk-

ﬂl!ﬂ-. Write today., Bmith Co. 1905 Bo,
Ard, Louisville. Ky,

MAGIC Roach box,  Attractive zales
ariicle. Sampl> 10c. Nock, 1712 Valmont,
New Orleans. La.

00T PROFIT Selling *'Spots-0f"'—
Mew. all-purpose cleaner,  Amnzing dem-
onstrator. Fast repeater. Fuller Sales Co,
Hx 485, Kalamasoo. Mich.

“VISIBLE" Glazz mall boxes help sell
themselves; then on homes, sell others for
g:l.l. EB.I:'I.EIE 21,00 CGearge P, Colling

mpany, Drawer. Bnpulpn, Dklahoma,

CALL Om gas siations. garages, stored.
HWew chemb sponge whirlwindg selier,
Cleans nutos ]ltE maznic. Sngnples sent on
Leinl, *"Fristee'' Dopt 106, Akron. Ohio,

WINDOW Slgn letters. Penny each.
I'..a.{rgu slaes. Mew styles, Absolutely beon-
'lf,‘uhlﬁ x samples. Abtlas, "7941 Halsted,
no.

CEWANKY - EIBR*-’EH-EI“ Ensy  to_ sell
Circulars and tails free. The Oster-
Bauer Bhop, Rm:kfnrd 1linots,

REVOLUTIOMARY Tieless shoelace sells
]n.st.-ntl:r AL profit, los, two p.!r.n
Ifc. Mercer, 307 Enst 106th, How Yor

SCCI00L Senlors—Sell graduation t.urd.ﬂ.
America’s larpest, fastest seldng display,
d0% commission. Free cards.  Unlversal
Engraving & Printing, DBox Tib-M, Fliis-
burgh, P

Pennn,

DON'T Be & Job hunter, Start your own
business on our eapital. N hard times:
no lay-offs; alwars your own boss, Hun-
dreds nvernge £3.000 to :s.nua annual sales
Fear after year. We supply stocks, equip=
ment on credit. 300 home necessities.
Belling experience unnecessary o sinrg,
Wonderful ooportupity to own pleasant,
dimmified, profitable business bpcked by
world-wide industry. Write Rawleigh's,
Dﬂpl. D-U-PPM, Freeport, 1i,

o T
rings detad 1] OELE
Brach, Callfornia. ;

ROYALTY Pald to agrnis, we manofne-
ture vour patented, unpoi-nizd deviees.
Notlonal Employment Foundatlon, Mari-
ebia. Ohin.

PHOZPHOLENE Cleanlog crystols 1o
packnge; blench 2e gallon: ginss spray 3a
gallon: hand soap 20 peund: shampoo 26e
grllon; and others, rtu e, Litera-
ture frea. Weslern, 40 Bldg.,
Clevelend, Ohia,

COMPRESEION Increased pounds,
MNew gas-oil pills, 10c. “Hurdu.u.,“ Pa-
aria. Il

SELL The South's greal [Lierary magn=
wine, Liberal commissions, P:hemim‘nn
Froe backlel. Southern Literary Messen-
wer. Richmond. Virginia.

NEW Defense game. Epsy seller. Man-
ufocturer. 1133 Cherokee, Louisville, Ky,
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Co.. Goahen. Indisna.

nnd equipment furnished. Speed-EE Mg,

SELL Practical necessity to stores and
shops. Oood masgin, Get dotpils, ©. A,
Kuchn Company, 2763 LaSalle 5Sit..
St. Louix. Mo

FOWERFUL Mile Incrensing anti-knock
compound. Bpsedy, power[ul molors. 35
Eu.Ll{rﬂ sasnnle 25¢, Thermozxil, Peo-ia, I,

“FREE." M-2wiean curios. mnovelties.
1007 profit! Marguezp, Apariodeo 1174,
El'u:lcn i,

MEW, Unlgue cosmelic bracelet cosnplets
with secrsi compartments contnining pow-
der, rouge, lipatick, puffs, mirrars. Exelus
sive!  Sensational 81 seller.  Write Oift-
Fi g, E':.I'E 2008- AP, Minmi Beach, Fla.

AGENTS Price list and sample. Agents
EE'?"]?"‘ 10T S=venth, Weshington, 1, ©,

AMAZING Zipper clothesline.  Instant
demonstration, Sells gn sight. Dunn Mig..
Hempstead. N Y.

EENSATIONAL Revolving colorful mo-
torless wibdow display, er¥y merchant o

prospect.  Bells for £2.  Geller, 1532-P
University Avenue New York City,

APPOINT I'x'nlm for automoblle neces-
sity. Every car or truck o prospect, 1207
on $2.00 sale, Exclusive territory, Axiom,
Inc.. 0308 Banta Moniea Blvd.,, Beverly
R']]ﬁ Calif,

AHBITIQUF! Behool penlors—Sell class-
mates the *“tops" in groduation pame
cards, Lowest prices featured todsy, 3575
eofimlasion. Pree coards, Agencles goln
like wildfire. Hurey! Crafteards, Box 2
FPiltaburgh, Pennn

TE—To hlmd]-u fnst mlll.ni'l hand
!Lnliﬂfed "'lll.“-u 2! pnr andty,

eSS I on up [ r P “ﬂw
4511 N.E. 20th Avs, 'P'f.lrr]imd Drnmn ¥

EIG Money taking orders; shirls, ties,
hosfery, underwear, pants, iackets. swent-
ers. uniforms. ete, Bales equipment free
Experience unnecessary, Nimrod, 4022-AN
Lineo'n. Chicago,

SELL New _used elathing from home,
nuto, store. Men's suils 77¢, leather far-
l'-'& 2%c, top-conts 38c, dresses D0c. ladies'

oafs 350, Othe=r bargnins, Catalog free,
Hltlunnl 436-M East 315t. Chicaen.

GOO0D Sideline for printing and adver-
tising nﬂumen Deralesmanin nama nlates
in smnll guantities, Great demand. Alse
mako money annlvln.-w m[LI'u.'Is ,on nutomos

AG
sQn.

blles. Free samples, * S tlan-
_l_ll_u Ave., :B-nutnn:ﬂ]'dm. Tlon: . A

AGENTS! Men's sults BSc. panis 23e,
topeonts 45¢, Indies’ conta 3gc. dresses He
Other bargains. Catmlog free.  Portnoy,
i6il-P Roosevelt. Chicamo.

EARN 810-%15 Dally o i
woldlike alan lellers, Eﬁ%lﬂﬂ' ngtﬁc?;}l-”m_

snmples, Hursv! Modernistic, B-3000

Linealn Ave f‘hlg&:ru

WE Pack 'nr:lducl'.z under ¢ 'Ln'bcl,
Cleaners, food nroducts Em
low prices, Samples meE. I‘,m. E'[Ilﬂ

Irvine Park. Chicago,

AGENTS—300% Profit selling gold leaf
letters: stores and offices, Froe samples.
gﬁlﬁyg Lotter Qo., EB-B North Clark,

ENGRAVED HName plates. numbers,
aigns, cte,, casily sold, profts large. Brett
Bros., Winthrop, Aass,

GOOD Paying business sliverine mir-
Tors. pinting autoparis. reflector:, Bloy-
eles. bathroom 0OXlures by lnte method.
Free partcalars and nrnnt:. Gunmetal
Co., Ave. N, Decatur,

AOQENTS — Opportunily make money:
boock containing 19% successful  bosiness
plans; home-office; send for free Intro-
%1;;10;3 booklet. Elite Co.. 214 Grand 5t..

AGENTE—Ta mail oizr literature. Good
rofits Homn  business, Maywood,
IJIJS 1167 Eroadway, New York.

DO You want agenta for vour proposi=
tlon? Yot ad o this spoce Wil plass your
mexenge bxfore hundreds of men seeking
fast-selling products. My folder “How to
Secure Apents.”” is filled with proof. I'1
gladly send you A eopy frer. F. W, John-
#2an, Manpger Classified Advertislng, Pop-
ular Mechanles Mpgnzine, 200 E, Ontario
5t. Chicazo.

HIGH-GRADE SALESMEN

BALESMEN, Distributors. 8Sell some-
thing that B uweked. wanied, and bought
every duy, Sell an article that vou can
build a repeat business pround. New, urﬁi.
reversible, Chenille ruge are mode in
bosutiful patterns and 100 Eizes. H,n
orders are coming in with a profit to dis-
tributors un to $30 ench. Bample Zlxdd
Ilu.h.nn uhmr.l # popular, best selling col-
ors, n: catnlog pieturing complete
line nnﬂ aJl Infarmation necessary for you
to commenor making money at once—381, 00,
returnable for eash pefund or deduetible
from your first nrﬂ-:r. The OR Rug Co.,
Dept. W, Lima,

OFPORTUNITY With future. Nation-
nlly-known firm requires capable men to
handle complele line high-grade malbnte-
nanee paints. roofings, Aoor mastics. ete
Experience unnecessary, as men selected
will be troined pod equipped. Excellent
flnaneial arcangement. Sound immediate
opportunity and rapid advancement as-
sured right men. Burety Products Com-
pany, Desk P, Cleveland, Ohlo

ELECTRICAL Wonder machine, One al
Amarica’s grentest  Inventions, World's
latpest exclusive manufactiurers of special
unik. Tremendous sale—already being used
by such npationally koown concerpns &s
Oenernl Motors. Woolworth's. Gears Roe-
hisek, Coca Coln, efe., bl naw avallable

to mll businesses, factories, offices. stores.
homes, ele. Men earning $100 to $154
wiek, Sold on open account. Free trinl

n
for customers—sells itself, Experience uh-
necessary, Free demensirntor offer. No
matter what vou are now sellin nawer
this ad, Protected territory available, Get
in on ground floor of (remendous new mar-

ket. Salesmanager. 2440 Lincoln Ave.,
Depk, B-1023, Ohicago,

YTHE Super Chel,"” new automatic elec-
trie wiener cooger. Our sAlesmen moke
enormons profits, B second demonstration
makes casy ERles. Writ® or wire lmmedi-
mtely. Buper Chef Mg, Co., Blocksions
Bldg.. Cleveland, Ohin.

BRUSH Balesmen. distribulors—You can
make more money with Newor broshes,
mops, chemicals, 200 [tems, Excluslve ter-
ritory, higher nummin-:ium HNewnay Brush
Ca., Hartlard, Conn.

SELL 1841 Tux records—Every type buss
iness, Huge profits. Records Co., 2636 M,
Irving, Minnoeapalls, Minp,

AQENTE: Bmash go prices! Santoa
coffee 12¢ Ib, d=ox, vanllln B'he. Eazor
bindes 10 for Blse. 100 sticks chewing gum
12c. 150 other bargains, Premiums. Ex-
perience  unnecessary, Carnaticn Come-
puny, PO, St Louls, Mo

AGENTS Make big profils on
nroducts, bargain deals. Low whol
prices, Fush name for trial outft offer,
Ho-Ro-Co. 2810-T Dodier. 5t Louls. Mp.

AGENTS: Sinmping names an potket-key
nrotectors. Bample check with vour name,
achdress. 25c. Stamping egtfiits,  Emblem
checks, check-fobs. name plates. Hp.;t Mig.
Co.. 303 Dwegraw St,. Hrooklyn. N.

HUCCEED With syour 'url:-:lur.ta !.!'.a.'l::-
sell them, Formulas. Processes. Accurate

analvees. Calalos 1 , B. Thazly Co.,
Washington, D. 0. s

BELL Business cards, stationary. bodk
mabches, gum tnpe, Testiurant meces-
sitles, salesbooRks, ndv. speclalties, pemclls,
pleture cards, tags pricing =ets, Exp, un-
noe. ADG comm.  Pres deals. Sales pori-
folla free. David Lionel Press, 312 Sa.
Hamilton, Dept. T4, Chicaga,

BELL FPour $3 mds. Large, heautiful,
lthagenphed, puiriotic cooperative calen-
dar, 200 cnlondars shinped. Pays you $4.
Ferguson Mig. Co.. Indinnnpolis,

ADVERTISING Book matches.  Apier-
fea's lnFgest monufncturer of unlon lahel
book matches. Fnst selling line. Large
salex producing kit. Somple matches,
Caomplets cut catalog, 15 color combins-
tions mokes selling easy, Commission in
Bdvance, Superior Match Company, 7530
Grecnwood, Dept. M-4, Chicago,

UNDERSELL All competition, Inside
nean signs, 257 commisslon. Henry HItL
2506 Indian Maound, Noraood, Ohio,

POPULAR MECHANICS




SELL Printing at lowest wrices, 5,000
5! xAlz stntements §5.50: 5000 24 lb, en-
$6.50: 2.000 business cards S150;

1 M0 envelopes or statements, ete. $1.75;
26 printed sales books §1,607 1,000 process
embossed cards $1.50; 2,000 two-color la-
bels, free holder $1.50. Big cash comim.
Free outfit, Bargain Prig .. 1E8-F W,
Madison, Chicaga,

BELL Te every business absolute neces-
sitles—over 2000 jtems. Lowest pDrices.
Bents competition. Commissions ndvanced,
Experience unnecessicy, Bamples free,
Federal, 301-BC Bouath Desploines, Chi-
GRG0

MAM With car to cover retall store raute.
Ooenlngs in almaost every locallty. Handle
orders [or nationally known manufncturer-

abbor. Avernge 507 commizslon.  Chood
neome at ence, Fermanent wropesition
backed by netional advertizing and Tall
pooperation of home and branch offices.
Bales experience desirable but oot neces=
Right man can get quick advanoe-
ment and chance to operate own hl.[: DAY
wholesale business, Write fully: President,
World's Products Co.. Dept. 10-K, Spencer,
Imd.

._I-I[JWE.‘!. 110 East 31, Erie, Ponna.
fold deals that click,

BIG Money taking orders; shirts, ties,
hoaiary, [u.nd.crﬂ:'lr. E‘ngeiﬁguﬁntwﬁr
ers, uniforms, « .

rienoé unnecessary. Nimrod., 4031-CG
Lineatn, Chicago,

FACTORY Establishes local dealers In
own business. Fays ndvance profits—no
down'' payments, tal. ar ex rtenl:r
nocessary. Winona nument., Winona,

inen,

Bill-

ENDARS—Beautiful complete line,
all sizes Including Jumbos. Samples free,
Start now be the fiest in the feld, Pl:lﬂ-
ing Calendar Company, 6530 Cottage
Orove, Chicagn,

£3.00 TO $9.00 A wurnﬂtmmlui#:b-

blnl new Iﬂ cent seller,
Washi BL. Louis, Mao.

MHHN—WlIDn Iobhrrl. Bell denl-
era, OCoinlef &ards, thefii Bl.im}li‘.
1017 - 7 Htreet. Wuh!nm n.

EPECIALTY Men Hol new pat.’.].utLB
Big commissions. Write today for

item.
information., Mg, Morgan, 111 W, Jack-
san, Chicago.

BIG l:.‘mmjmum—ml:ll to stores cel-
Iuloid pricing tickets, u-.hen‘ mm.:l.d-

ing. To restaurants, mm
P. Pricing Press, 14 'k'-‘hlt: -&L N:'n' ant.

MAKE £10.00 To IJW.M peT d selling
mn:rheul garage doors, We sell either une
ardware. or plans for manafacturing
hur:#wm Buperior Dwoors, Habra,

BALESMEN Calling on lnrmm sell new
plow alttachment. Cove cotn  slalks,
weeds, tall sweet r.‘tmer. Baves dlscing,
time, money, Photographs, literature free,
Coverall Co., Lapel. Indlans.

AVIATION Meeds instrument men. Ever-
Inecreasing numbers nlému alrliners and
mounting thonsan military planes
mean mora and more Jobs—and greater
portunities—Ior tratned inetrument to
niciana with aircraft plants, airlines, In-
strument manufacturers, elvil service
repair bazes. Prepare for this interesting,
well-paid, lifetime enlling—rour cholce
of four intensive training coursss—one o
nome study, Write American Schoal o
gucru.rt. Instruments, Dept. M. CGlendale,

BOOKS Of all publishers on advertizing,
engraving, printing, offset, screen and

kindred subjects. l‘.ﬁlrrl:nt- trade maga-
rines., Discoonis, ts free. Commercial
Engraving Publishi Company, 34-0

Korth Ritter Avenue, Indiznavobis, Tnd,
NEW OCopportunitles in air conditionlog,
electric  refrigeration and aoto  body-
fender Including metal work, welding,
painting. Many tralped men earn up
S15-550 weekly. Biarl preparlng now. Oet
free facta. Utilities l:mnmnrm: Institute,
1314 Belden, Dept, 114, Chicnigo —

CARTOONING, COMMERCIAL ART,
SHOWCARD WRITING, SIGN PAINTING

HAVE Your own money making business,
Loarn show card writing. slgn palRTine.
Write for details, Begley Specinlty, 147208
Broadway, New York

ORIOINAL Drawiny. lessons, Imarksts,
eartgon, 10c. Etudio t, Box 3041, Beau-

DRA W1 t.ﬂ.m in 3 hours. 3 lessons. §3,
Thal's ] Draw beautifil scEpery,
Amazing nlin-:-nnrr Profitable. Materials
included. Townsend Studios, J06-B Cut-
ler Blde., Fochestsr. M. Y.

GAGS! By idea Juggling! Basic ap-
prosch to unthinkable gag sltuations. For-
?;LL:J $1.00, Welton Tinney, Winnsboro,

MAGAZINE Cover artist Pamons' special
pen drawlng lesaon §1. Humiston Ilestea-
tions, Freeport, Maine ;

Stamp brings Inor-
erJ.'u_E'I:nn. HNew Yaork,

BELL Your e

LEARN Auto finance business. Inexpen-
slve home course, MNebraska Finance Co.,
[.Lu.en'ln Nebraska.

w.mr::H HRepairing ia steady profitable
Experis usually in demand. ¥ou
can I!lm wnichmaking trade at home,
spare time. MNew original Instruction sys-
tem.  Beript engraviog mnw innllldﬂl.
Write for [ree detalls today]
500 Bherman. Depk. D-20401, I:h:m

WELDING—Ebectria are. Lﬂ.m profit-
ahle trade guickly through = nrag-
tiee, Imdividual lmt.ﬂt:ilinn 111

of Full particulars

free. Valuable welding ons
;Hmn wdd:lnz Schoal, Box M-i15,
Troy. O
W.A.NT Tu learn dl.ncln:ﬂ Write, H.
Btokes. Jr.. Bamberg. 8. Car.
INVESTIGATION Pays ble, Detective
experlence unnecessary. Btudy under for-
mer  federnl special agent. Amerlcan,
%-dﬂaﬁ A, BDE 14th BL. N. W., Washingtan,

MEN—Women. Oet T B govirnment
jobs, Commence $105-5178 month, Pre-
poare now abt home, for 1041 examinotlons,
Full particulars—list positions. free, Write

Frunklin Institute, Dept. R3,
Emhuber. N. Y.

Bheet metal loyowt. Blue-
Erlnt rendJ:nn: Bmtlmm: :Enmetalurm.
gvison Tech, T Grand Avenuoe, Debrodt,

LEARN A good trade now. Bir demand
for welders and mechanics, Compleie prac=
tical conrses In are and peetylens welding.
auto and aviation mechanics, body and

fender hum:m:lr. sprny  painting, metal
Nnishing, elo. Low rales, PL{I alter -
uation pian., Write today for big Ltustrac-

ed catnlog, Michigan Trade Bchogl, 3764
Womlward, Detrol. Mich.

!a.lu.IEl Astound! Buccesd! with Supers
Mem Write “DS." Info Company,

ADVERTIBING Book matches offer lib-
el earnlngs—Iill, spire ilme Experi=
onee unnecessary.  Factory  direct.  Low
pricea for fOme guality, gulck deliveries,
help et ordera; faster repeats.  All busi-
ness frms prospects. Pree outfit, instrue-

tlons.  American Match & Printing Co..
gﬂ. G4, 4822 South Trumbull Ave.. Chi-

MAKE Mora monmey selling Red Comet
Fire Contral Products, Wrlite today for
freo fncts, o, T04 Comet Build-

Red Com
ing, Littleton. Celorada.

NEW Bopecinlty—38ells every buainess and
professional man. Four 815 sales daily pay
weekly, Parrell clearcd over $1.000.00
monthly. Write F. E. Armstrong, Presi-
dent, Dept, PM, Mobile, Ala,

BLADES—RIx 'prnl'lt.a. Heat
tory prices, Postpaid.
fala. W. Y.

uality, Fas-
Indes, Buf-

EXCELLENT Ovportunity selling our
comublete line of brushes, larsest commis-
=lons, Wrlte for sales plan. Wire Grip
Banltary Brush Company, 2200 Sth Ave.
HNew York.

EDUCATIONAL AND INETRUCTION

LEARN Watchmaking. Material Instruc-
tions for start and wholesale supply cata-

Bnt llﬂ Chicagn,
Freo

ETRENGTH, Hoxing wrestling,
lezsons. 10c posinee. Btudis Mart, Bax
2042, Beaumont, Texos,

M&Dmx. H{Ldmm.erm,nd dlet.mu'l?{
drugless thernpeutics ¥.

by mail. Evans Co nce Bchool,
Monteomery, Aln.

GLINN:.I\L Laborntory technic taught in
vour own home, Practice outflt supplied.
Bulletin free.  Imperinl Technical
tute. Box 404-E, Elkhart. Indians.

LEARN Flguring the mnew fast way.
Frederick Bmith, Consulling Englnesr,
2410 Bernard St.. Chicafo.

LEARN Bir pav trades in 4 few wWeeks,
Decorating., paperhanging. gmaining. mar-
bling, slgn snd pletorial painting. Cata-
log free. Chicago Palnting School, 103
West Lake Street, Chicago.

LEARN Auto mechanics. body
weldlng ebeelricity, refr] erauun Dluwj
Bravinson's, 200AA Main. HKanms Cltv. Mo,

LEARN Telegraphy! Opoortunities now
available to b!ulnncra mn u:l nuw rli:lmad

retirement @et.
free. Dodee's l'-nlt!tub: Hiltt .n.ﬂr.. ‘U'nla-

paralsn. Tnd.

0. B, Gov't jobs pay up to 840 & week to
“.Llﬂ' Ot ;Jndx nicr ne.:: enﬂliuung‘m.
nilwnay , rurnl T .
ofice heln and others. Fres boak telts Row

nstl-

CARTOONIETES for copying.
Describe training, Hu: mn Clewnland, O
CARTOON II:ﬁm written. Btamp brings

npartheulars. Hanlon, $F Franklin,

Auborn, N. ¥

ART Work—Fast 24 hour air mall serv-
lee, Amurnh- nttructive caommercial work

on mil &b, Roughs submitted. W.
Luckrit, 638-M South ‘Drn-rlrurn Chilemga.
AMATEUR Cartoontsta, essn blg

prafs
its, duml:nunp: comical ld've'rmlnr CAT=-
‘Hll;lﬂ'l.l. Homio- L Arevls, Wiesomalin.

]:l,Ll;lﬁ'l"IUﬂ.'INﬂ- Lettering., reasonahble,
Bamples free. Trapkus, 349 'I'enl:h Mo-
line, Tilinols,

FEN And ink drn'in.u:. Let s draw
vour advertising and eatalogue illostra-
tloms. from photcs, coples or objects. Best
work and fair prices. Heraldic Btudiul,
1014F Oakdale Avenur, Chicaga, IIL

MONEY In portrait sketchins. Prur.rn-

slve steps teach vyou, 30 complete lessoms
£1.00. Harold Parks, R, 3. Yosilant]l, Mich.

FLAYS, BTORIES, MANUSCRIFTS

PUBLIBEHERS Whant stories! I
write: help sell. Hursh, Bax P-1013, Hu-ra
risbure, 'E"fnnq-

BTORIES anted, Information free
Paregon Publifhing Company, 436 8, Bax-
ter, T¥ler, Texas.

ADVERTISING AGENCIES, LETTER
WRITEES, FOR ADVEETISERS

BEL'L- Your product through agents,
mall order, special combination newspoper
rates, Write for free rote boot. Un'ted
Amrg‘u}inz Agency, 287-F Broadway. New

!.IATL@H.DER Or agent ad renchin

0000  families throushout Tnlte

Eutea £14.00 Inch, MNewspnper, magazine,

mailing=list. rate-book, free. Chicago Ad-

Eﬁtj&l:}z Agency. 20-PM West Jackson,
o

ADVERTISE., 40 Wards 50 magazines
#1.00. Tinton's Awenev. Moulton. Iowa,

LEA Advertisine at home. Easy prae-
tieal plan. Mo text books. Common school
education suficient. Intereating bon-kbﬂt
and requirements free, Page-Davls Sch
of Advertisin 1315 Michigan .ﬁ.'FHII.'IE.
Dient. 3431, Chicagn.

ADVERTIEE—24 Word in Tl newspapers
$204, Classifled and display ads pisced in
#l1 publications, Lowest rates. Complete
direct mail camnu!:lm Outline proposi-
tion for free su Kirkpatrick Ad-
wertising, 540 Morth Michigmn, Chicagn,

an?mmmu Flaced all mugamines,
newspapers U8 A, Canada, Mexico, Cen-
tral-Bouth-America, West-Indies. Lowest
rates, Froe service, 4 page catalog Iree
Daker Advertlsing Amency. A-180 West

Madison. Chicoge Established 30 veors.

i Hewnpa i nzinn.
perindicals, lists Iree F:h‘.l!elil.? Advertls-
£rs, BH3E-M Washington, Chicago,

INCH DMsnlay advertisement fAfty magn-
gines. voar §$16, Wood's Popular Services,
Atlantle City. (M. .}

FREE—HNew Advertisers Rate OQuids. 44
pages. Includes evervthing, Lowest rates.

Tog, all $1.040, efund not satisfactory. alify, Pattersa E. Brown Advertising Agency, Mer-
Stewart's, 131 Olive, St Louis. Mo, . ot etk PMiamon | handise Mart. Chicags.
1.5'1'5 Enter International Artistic BECRET Investigation. Experience un- ADVERTISE: M Words, 148 newspapers
Typing Contest. Rules fres. Julins Nel- necessary.  Detective particulars free, 86,50, Listsz free, Advertialng Buremu,
500 wmdhnr. Pennsylvania, Gearge Wagner., M-2840 Broadway, M. ¥. 4515-0 Cottage Orove, Chicogo,
APRIL, 1041 4548



BUSINESS SERYICE

E.ﬁ.‘ﬂ' FRANCISCO, Your mall reloreard-

ed duily, Iﬂm monthly. Re with two
dollar ibills) only. Goode, 83, Foooi 230,
T4 Market

YOUR Brondwny sddress. Only 5100
monthly, Partlculara frep, HKaravan,
1241-M Broadway, Mew ¥York,

YOUR Mall reesived u.nd. re-mailed,
showing Washington, pastimurk.

Hawkina Muopll Service, 208 F&-I-FH'EJ!HJ-
EUBEER STAMPFR AND OFFICE

HARVEY Labels, Berea. Olilo.

Better
lale=l values. II'HEIE'HEI'I.E 5-'H-TI1'B|.E-H iree.

PRINTING. At'l.rﬂ.u'l.l.'l-'t‘ m-m:s. "'“EI"“'
ments please,  Bliven Print, 3
ditl. Omahn, Nebr.
5060 BTICKERS 211, x%". Four lines,
25, Linbels, Cott's, Waverly, K:ul.'mﬁ"__
PRINT Anyvthing reasonable. LEst free.
Hnmlltnn_!ﬂluh_lsli P Mrendre, Chionico
MIMEOGRAPHING — G0 Posteards or
300 Intters 81,00, Additional hundreds, 10e

No llneage lmlk. Samples iree.  Dollar
Letter Service, 180 W, Waalington, Chi-
ERED

SUPPLIES BUSINESS Cords, 5Oc thousand. Agenta.
Automatie, T Locust. Rochester, W, ¥,
SUPERION, Cushioned, Indexed, two 260 LETTERHEADS And envelopes poat-
lin=s 25¢: three 35¢. APMY. DEVY, roguin- paid §1.85. Hubbard Brothers. Hector,
tHon. Ind.-l:lllh,l:r clothes morkers, $1.00. Arkansns.
Sloewm, 814 Bradley. Poorla. I11inods.

KNCIB Handle, eushioned. 2 Ilnes 26e.
A=—=38c., Stnmp Works, Centerport, N, Y,

2 LINES zbr.'. 3 Lines 3¢, Stamp Works,
Auburn, Hebr

TYPEWERITERS, DULICATDRS,
OFFICE DEVICES

DECIMALIZER For ellde=ruie and other
compueiers.  Pocketl  size patpaid.
Ceocge H. Morse, 937 Bouth 28th S5t Ar-
linrrom, Va,

WA‘ITE.DHMMI:J. one fity Ellistt eard-
worilsvr. Pax 320 Esu Clalre Wiseonsin,

FREE Printing buvers mulde. savée mob-
oy, Fld-lity, M0 Sixth, g'rrrtg_u;:g_.__Qh;n*__
QUALITY Printing—unsurpassed, Low
free. FPame Press, Lath=

ran. Calif.

HAMMERMILL Bond at now low prices,
Spmnles. Western Statlonery, Topeka,
Kansms,

&00 4,x07, FOUOR Line gummed stickers,
a%e, Moritz Printery, Saginaw, Mich,

FREE—BIig lat of helpful books, Fop-
Elhlf Mpchanics Press, 200 E. Ontacle 5L,
COLED.

FRINTING OUTFITS AND SUFFLIES

ZINC.'REAEB Business now, HExcello-
graph* Roinry Stencil Printer ¢ ints
thousands evervthine ¥ou tvpewribe.
write, draw of trace, OColors. 21095 to
Terms, Ilustroted Ltersture free to
business or orofessional men. Pittsbureh
Typewriler Supply, Departinent K-2, Pills=
bursh. Penna.

TYP Adder, mimeogromh.
Hiiiltigraph, addressograpk, Bend fof [ree
lists of mochines that will heip you ot
hall prlee. Pruoitt, 18 Pruitt Blde., Chi-
cngag,

PRINTERS Tnke notice. Send for free
lists. Tweezers and OTNAmMENts glven awn:.r
with small orders, Wrile now, T, Fral
Bupply. 4335 Roosevelt Road, cnlrnun.

MIMEOGRAPHS, Printing machines 310
um,  Al=o supplies. Rouie 3, Box 814, M-
ami. Florlda.

PREESES, Commblete barsaln equipment

patalog, Send stamp, Bradshaw, 3214-P
Huron., COhlcago,
HALFTONES Fx3"™ aleg

Girrgor's, T1-M ﬂ'urtLu.m‘ll'. B-ellm.]]e N' .T.

INVENTORS: Send tmmud.'llte].v for your
coples of our new free books, ““Patent Pro-
tectlon' and 'Elu:it-suom on Belling an
Invenlion." Sixty-cight pages of interest-
Inz facts. Thev tell how patent laws nro-
tept vou: Eind of sketch or model needed:
simple steps to take without cost: how suc-
cesaful Inventors have secored Onancial
uwssistance; show interesting invenbons:
ilustrate  important mechanical maove-
muenka, itli hopks we aiso senud free Evi-
dence of Invention form to help establish
date af disclosure, Prompt service, reason-
able feps, special delecred payment plan,
Sirjetest mecrecy, Forty-three years' ex-
perlenco.  Highest referspces, Write s
today. The facts 6 our books are worth
money to the mon with &
Address! Vietor J. Evans & [=].TH

Palent Attorneys. 411-D Victar Elll[ﬂ.ll].l
Washineion Do OC,

PERSOMAL Fatent counsel—I nssume
complete reaponsibility for each case T ae-
axpt, I gElve Vvaur inventiom my porsonml]
mitention throughout to obtaln maximum
protection whieh your lnvenlion warrants,
I ndvise vou emch step to take—tell you
plalnly what costs will be. Fees reason-
nble: deferred payments f desired. Write
me copfidontially for prellminacy advice.
Aferlin A, Evans, 718D Victor Bldg,.
Waehingten, D, &

INVENTORS=Drlays are dongerows—
Becurs patent protecilon now, Oel new
free copvrighted ‘bn-uh:]: CHow to Protect
Your Invention.” Np charge for orelim-
inpry Information. MchMMorrow ond Ber-
man, Roglstered Poatent Attorneys, 134-R
Barrister Bullding., Washington, D. C,

PATENTS—Trad> marks, Preliminory
advice, book and disclosure form [ree. Per-
ronal =ervice, Irving L. MeCathean, 1060
International Bldg., Woshington, D C.
Registered Palent Altarney.

L. F. RANDOLFH, 302-B 'FJI:HI.I' Blde.
Washinetan, D. €, Low cosb ke and
information’ {tee.

INVENTORS—Delore disclosing vour o=
vention to anvone send for form “Evidence
of Conception'; “'Schedule of Government

PRINTING, MULTIGRAPHING, MIMED- HEW Bimplifled Btoreo-caster  $8.50, | and Attorneys’ Fees® and instructions
A Sont free. Lancaster, Allwine & Rommel,
GRAPHING, GUMMED LABELS Gl s, DR me o, Mt Bervice, | 11 Bowen Bulding. Wasnington. D. O.

FIFTY Each envelopes, ¢ards. noleliends,
80¢ postpnid. Cleprint, Stanchileld, Minn,
31.00 POSTPAID==I0, &7, Envelopes.
Bamuples. Pahle Press, Honesdale, Ponno,

S00 8loxll LETTERHEADS Or 4% En-
velopes §1.26. Vicks Print, Exeter, N. I-I_=

00 LETTERHEADS., Envolopes §2.885,
Multigra ng. Oniversal Sapply, Aid-
Inmd E"n.r MNew Jersey,

IIJD LETI‘EHHEJ'I.DH Ghe. 1000 Bmlti-
E ed, llne message $5.76. Cables,

rion, Kan.-'.n.'l.

FIFTY Porsonal or buysiness cards 30c.
Atlantie, Box 853-H, Rock Hill, 8. O,

THOUSAND Hulinm cnrds ll ﬂﬁ. Hend
for samples. Eaton FPress, Main,
Gardner, Kansas,

1.000 BOMD Lettorhends, 8'5x10, 5375,
Preoald. Crows Prinlshen, Bosius, Nebr.

MIMEQGRAPHING — Letters, 'pn.ll.u.'ls..
booklets. ete. Toole's, 101 Adams, Evans-
yille, Indiana,

S0 ELEGARNT Envelope slips, §3.50;
fixd clruull-m pastonrds, enve . letter=
hends, 894 Typewriter leliers, "Emﬁ

all nrl.numt low prices, Samples.
print, Harrisonburg. Va.
5,000 PRINTED Envelopes £5 25, Er.'nr:-

Eﬂ]'lﬁ Envelgpes, 118 West 4th, New York

AUTOMATIC Typelesa printer 32105,
Fnzy poarments. Professional Products,
Deot. 450, Cincinnatl,

BIG Profits In die-cut speclalties, Cut-
Hiog dies lowesl priced. Instructions II‘H.
Ritewny, 117 Epnst 42nd, Kanses City,

BARGAING, P‘rm:u type. List 3c, Et-
change, D-156. 100 Cook, Meriden. Conm,

MAKE I'lmm-en:rmlnl outilk vourself.
Particulnrs, sample engroviog 1o, Nu-
Ideas, Carcollton. Tllineds.

HEW Type reasonobl
Landis Co.. Richiand.

KEW T
Box 123H.

priced. M. R.
eTInn.

e 20e font. Catalog dime.
ackzon, Michiznn.,

PRINT Your own cards. statiomery. cir-
glrculara, advertising. Save money, Bim-
plo rules furntshed. Print for others, nice
profit.  Junior outfit $8.25 senior outfits
Detatls free. Eelsey, Ine,, T=11,
Hprldm. Conn,

At home, 10 will bring o com-
of presses. type nnd supplies.
Company, 8 Columbia Bt.,

'Iel.E:i;ul

eT

Newark, N, J,
BARGAING = Press type,  supplies.

1 £,
Send slamp. 159 Harvard. Cambridge,
Mass.

USED Preases, type, 2u
Turnbnugh Bm;m. Layawvi

es, Lists Ze.
, Pefind,

terheads, 100 675 envelomes, 4 lnes

PRINTING Special—100 81:x11 bord I:ttj;
3L00, F O

Cramer, Box 803, Ohleago.

1,00 POSTPAID—100 8%:x11 Bond let-
terheads and 100 &' envelopes. Benne-
wille, 807 Wesl Roasevelt, P elphibn,

MIMEOORAFPHING=—000 #15x11  $2.00.
Excellent workmanship, Lepm's, 5710 Stans
ton, Detrolt

HAMMERMILL Letterhends, envelopes,
a1l eolars, 32 styvles ivpe. Free parliculars.,
oodrufl's, 31TA Lewis. Duluth. Ainn.

100 BOND Letterheads or envelopes Ble
postpaid.  Booster, Advance, Indiana,

125 Blyxal L'E.'T'I‘EH-HEADB And 100 en-
velopes printed $L0D postpaid. Boweva-
print. Wl}ud‘._l‘_lul'l:l..

1,000 RHEADS (83211}, Enves
lopes (015), Both printed, 5485, prepald.
Coronet, 158 W. T7th 5t., New Work.
46A

PATENT ATTORNEYS

INVERTORS: Take first step toward
protecting yaur Inventleh—without oblign-
tlon. ‘Write for free *Hecord of Invention'
form and imstruetions for making legal
disclosure of invention, o send frea
“Patent Guide for lha Inventor ™—tellin
fmpartance of prempt action: how o se
and market your invention; how to make
application for patent. Also details of how
8 patent probecis you; our reasonable
charges for preparing spplications includ-
ing oMcial drawings and technical speci-
fientions: confldentinl  search  serviee;
mnﬂt service; m.rl{:t.ucrecr plan for
you pay as your application progresses;
ather facts you want to know nbout patent
protection. E-Eﬁ for free “Patent Qulde™
Inventfon'™ form todaw,
pige I4A Tor further information.
Clorence A, O'Brien, Rewistered Patent
Attorney, 1018 Adoms Bullding, Washe-
ington, D, O,

PATENTS., Protect your ldea by seeur-
ing free ““Proof of Invention” folder. Ex.
ceptional personal service.  Established
1506, E. E, Vrooman, 871 Woodard Bldg..
‘Whshington. D. C.

"INVENTOR'S Gulde' free; full infor-
mation aboutl patenting, selling inventlons.
E"-'.-D'Ef W. Ledermann, 154 Nossau Street,

[ or,

INVENTORE—8end for free  booklet
YPatent-Sense.”” Information based on 84
years experience, Lacey & . Dent,
&, 630 F 8t.. Washington. D, G,

PATENTS, Booklel free. Highest rofer-

Ennea. Best results. Promptness assured

tron E, Coleman, Patent Lawyer, Tﬂ
N:mh Bt.. Washington, I, C.

GET A betiter Job. Owuir books will help
you mdvance, Barguin cotalea fres. Pop-
ular Mechanies, 633 8t. Clair, 3

FOR INVENTORS

YVICTOR J, Evans & Company. 413- .‘|;|-
Victor Building. Washingion, D. 0.—omn
of world's largeat firms of R!li!l!]‘!ﬂ Fu1.-
ent Attorpeys, established 18598—will send
you free—i pages of facts for Inventors.
Two nlainly written bocks tell you how to
noply for patent-—give six basiec methods of
selling your invention. Fees reasonable;
terms  arranged.  Delay may be costly:
write today,

INVENTORS: Take frat step lowoard
nrolecting your invention=—withoiit oblign-
tion. Write today for free "Record of In.
vention™ form for establishing date of in=
vention and free “Patent Culde for the
Inventor'—telllng portance of prompt
action: explaink confidential  =earch
service; how to sell and market inven-
tiona; convenient pnyment plan. Bes page
14A for additional infarmation, clu\cnne
A, O'Brien. Registered Patent Attor
1D1A Adems Bullding. Washingten, D,

INVENTORS—"Take prompot steps to pros
tect your inventlon, Deluys are dongerons.
Get new fres bock, “How to Protect Your

Invention.'" and “Invention Record" f
Proliminary information free, Reasonabis
fers. Conscientious eounsel,  Easy pays

ment plan. Learn how io orotect nnd seil
your inventlon. Write us MeMor-
row mnd Enrrnll:u Heqlltrua Patent At-
tarneys, 1834-F Horrister Bullding, Wash-
ington. D. C.

POPULAR MECHANICS



INVERTORS: We make working mod-
els of vour inventions an modern machine
toals. Prices rvensonnble.  Jackson's Ma-

chine Shop, Vordalio. Mo

INVERTING Taught at vour home by
Trofimey School of Inventive Practiee,
Hanna Rd.. Willoughby, Ohio,

MANUFACTURERS Addresses—306 any
lin=, £1, including safe wey offering un-
patented Ideas. Maonufacturera Direglory,
45C North Ninth, Columbus, Ohia,

HLUEPRINT Your drawings. FRead de-
falls under Blueprings end Plans sectlen.

WANT To improve your invention? Our
service i3 worth lnvestdgating. Rewd “Pit-
folks to Avald,” Tt's free, Advizser to Ifi-
ventors, 1123 MeDonough, Monotgomery,
Ald.

INVENTOR'S Universnl Educator: cons
toins 900 mechonicil movements: 5 petrs
metual matlons; Instriction on procuring
n.nd selling patents and s=lecling an attor-

q_-l;.c, I-}1|p:[.';r-i1.'. mew ideas, Price 81 posts
rnJ.rl 8. A Address Albert E. Dieterich,

11-B Calorndn E!d;rhh"ﬁ'mh:m:mn 0.

CONTACT 26 ﬁ;'t'rr'n1 Your Invention
drawn. 25 prints and 25 manuiscturers. 55
U, &5 Drafting Co,, Bl Wull Strest, New

York.

HAVE You & sound. practical Invention
for eale. patented or unpatented? I 5o,
write Chartered Institute of American In-
ventors, Dept. 4=-4, Washington, D, ©,

WE Locate buvers meritorious patented,
unpatenied ilbventions. I will sell, :r:nlj'
immedintely.  Deseriptive boaklet. refer-
ences, {ree. Invention Reporter, BA-11238
Eouth Fairfield. Chisies

INVENTORS—Send far TI-page book on
patinis. Reasonnble terms, Consclontious
treatment to inventors. . olmh,
Registered Patent .ﬂ.umg.:r, 302-E Wictor

Bldr.. Washineton. D

I SELL E'ntml-s. Eshnhsh:'d in tm
Ehnr!u A, Beo Ava.,
Rochester. N, ‘l"

CABH For practical ideas and inventlons.
Mr, Bull, AB-#441 Pleasant, Chicagn.

INVENTORS: Profit by vour invention,
A practical talk to laventors by an ex-
peripneed maonuloctiorer, Our 08 poge
booklet *Mind vs, Matter” malled upon
reeeipt of I5e. Rex Engioeering Co., Cine
cinnatl. Ohlo. Dent. D.

INVENTORS: ""Making Inventions Pay"
oir 32-page lllusirated book mailed ahso-
lutely frec. Crescent Tool Co.. Dept. Z8,
Cinetnnati. Ohiao,

INVENTIONS WANTED

INVENTIONS Wanted: Free booklet de-
seribes amazing serviee lsting manufac-
furers secking patented, unpntented Inven-
tions.  Inventors Information Service, 10
E. 23rd. Mow York, Dept

HONESTY! Mo trick offers! Serlous in-
ventors invited to weite todny, TInvertions
Bervice Co.. El’_lmfunonnl Arts Building,

Hageratown, Md.

HEW Inventions needed! 'F'nrrtlu.nr: bos
ing made. We have spent 36 vears devel-
oping idens inle peacliieal inventions, We
deslen, manulacture, ete,
mietal svecialties, models
eiving "inside'' Information [ree
oent Tool Co.. Dept. W-B. Clnclnnati. O.

CAEH For inventions. paiented or umn-
vatented. Mr. Ball. A-p441 Plrasant, Chi=

<.

|

AUTO License unlate holders, Patenis
2IW50084 nndd 21A50ES dor sal= outright or
on royalty basis. "Wrilte G, H. Hutaff,
Box 06, Wilmington. M.

FATBHTED: Relense barb fish hoolk
Putent No, 2,217.928 and clip insulotar cap
Mo, 2,217,381, Cesh oor royally, Leonard

Ward, Alnmota. Kansas.

TWO Bimple nr:l.cln-u.
Washington. D C.
AUTOMATIO Sanftary toothpick dis-
penser, wood or metal. Willilord Reynalds,

Anson, Texns.

MANUFACTURING

Morrin. 1816 - 12
Bf .

WANTED, Ideas to manufacture—By
wiell- ﬂ.mnl.lshrd manufacturer wha has
been in business for nearly 50 wears—maod-
ern plont faeilities saleg outlets and an
arganization allve to present dav mer-
chondising oopoertunities, What have you
invented and wont monufactured and
sold? Bend complete detalls and specifi=
cations with ficst letter, B, C. Breth, Ine.,
Adveriisinge Counsel. Oreon Bay, Wis,

MANUFPACTURING, Dies. stampings,
madels, moulds. ternstiles, tolens £1.25
1cn, EBauam's Metal Speclalties, Kansas
Citv. Mn

DIES, Btamplines. models. nroduct on-
gineering. Hoestrom Manufacturing Com-
pany. Hansas Olty. Missouri,

INVENTIONS — Manufactured in i-ﬂ:lf
guantity at low cost by old-established
reputable eompany. Mo branches any-
where, Btampings, metnl specialties, dies,
models, ete. Free éstimales, Free ealalog.
EEBHM Tool Go., Dept. X-8. Cincinnati,

io,

IN‘-’ENTIGJEE_ﬁqun:mer by an ex=-
wperienced company. In &ny auantity at low

cost, Metnl specinlties, navelties, stamp-
ings. dies, mand models, Free estimates,
Our booklet “Mind vs, Mabler'' sent ubon

receint of 2fe, Rex Engincering Co., Cin-
einnatl, Ohle, Dent. O,
MANUFACTURING., Anv malerial

quantity, inventions developed. Htlh
Burlington. Kentucky.

MODELS AND MODEL SUPPLIES

POWER Aodels. Eleciric raflwavs,
ateptn locomolivea, ateam and grseline on-

gines, 11 npecessories, metzls, toaols, B4
un?e’ catalog 35c. Chas. Cole, Veotura,
Colid,

It's easy when
your

BUILD & model reiirond.
Model HRailromder Maognsine shows
how. Construction dtmtn\rnu Fhotosranh-
ll: illustentions in profusion, Currenl bssue

0e,  Model Rallreader. Milwaukoe, Wis,

ILLTJET[-‘!A.T‘ED Catalog 40 eng'ines, t&.!t-
Iruga, suuuﬂl:«a 25e. Refunded. Howardeo,
_-141'1 .ﬁ.shln.m‘l Chicama,

ELS. Coastines. Lisl e, Bwanson,
ﬁ'-1t| 'l.l.r Hrh 81, Chicoeo.

TMMENSE Mini-Traln raliroad eatalor]
52 puzes. Send 25¢. Vanden Boom's, 3821
Broadwav, Kansas Clty, Ma,

STEAM Driven locomot!ves, Catalogue
26¢. Steam Eleciric Co.. Bloomfield. H. J.

MODEL Bupplies for the Inventior.
de stamp for crl.l-a.lm‘ Fierce Model
Tinley Park, 111 T

CARVED E’uil ship medel kits, Bhip
and ¥acht model Nittors; model ¥achi
snils,  IMuatrated oatalos 200, A, J. Flah-
rr, INAE-M Erowsh Ave , Boral Qak, Mich,

Bend
Waorks,

SIMPLE. FI".I.‘-‘H-T'HI iﬁ'ﬂ"l'itll]ﬂ! wanted
manufeeturers, mhtented or unpatented.
For Informatlon weite Chartlered I.n.-lillqu-
of American Inventors, Dwpt, 4-D. Wash-
ineton, .

WANTED--Meritorious natented, unna.t-
ented inventions. Baooklet. relerences,
free. Invention Reporter, SB11234 Sguth
Fairfield. Chicneo

INVENTION Financs Maenzine, 0§0-03
Wall Street, New York. Important par-
tlenlnrs free.

SMALL Ioventions wanted by manufac-
furers. I'll lelp ¥oid sell your invention,
Write for free eireular. Stanley  Hull,
7825-K Euclid Avenus. Cleveland. Ohio

PATENTS FOR SALE

ROVALTY Or oulcight for new fan.
Ceorge W. Harding., 162 W, Crosa 5i.. Bal-
Limare, Md,

AUTOMOBILE Alr :undl.!lm'ul.mr patent
for =p'e or royalty., Numbers 1,813 273 and
032,572, Starreit. Mineral, Knnsas,

APRIL, 1941

GOOD Workine models with eve unneﬂ.
We have spenl 38 vears developing ldeas
into practicol working models! Let us help
youl Free entalo. COrescent Toal Oo,
Diept, Y-5A4, Ciacinnati, Ohin L

MINIATURE Stram  locomotlves. new
catalog lsting all bollders” needs 250
Little Encines, Wilmington, Celifornia,

RATILROAD Maodel Shon, TIkeot. FM.,
Dunellen. New Jersev. Catalor 10 cents.

THOUSBANDE Ship AOtiings, hundreds
kits. eatalog 10c. Polk's. 419 Seventh Ave.,
New Yark, R

Mﬂnﬁt.b—-!’mcuml: maodels put  over
Four ideas, We develop models from the
crude to periect w:rrk:nn: devices, Yoor
Idea might hzve larae commaercial value,
Services confidential. Bank relerences,
Reglstered grodunte  engineers at  vour
service. Send 26e for our 6F page booklet
“afind vs. Mniter." Hex Engineering Co.,
Cincinnati, Ohio. Deot. B

Homw Books—Latest
eatalog  free.  Popular  Mechandes,
BE, cnnh-_ Clieago.

H_l-!"‘F""BI'I.FII'I."I'I
B33

BRLUEPRINTE AND PLANS

COMPLETE Blueprinting  outfic, 12
sheets Blaxl]l paper, Instmiciions: send
only 51.00. 25 extrn sheets 2h6e,  Blue-
printcraft, Box Ml-AA, Columbin, &

HOUSE Flan boaks—Latest titles—Bars
gain cataloe free. Popular Mechanies, 833
EBt. Clalr. Chicago.

HOME CRAFTEMEN

22 LAWHN Ornament patterns 2he. Other
patterns: 16° -20" high: Dutch giel, Dutch

. birate, bull terrier. Mexican  girl,
Mexicnn baw, dwarf, p-cmnlln. Aower ElEl,
10¢ each: 3 for 25e,

25 navelty patterns
Joc, All 66 full size pafterns §1.00 poat-
pald, Strother, Box 383-CJ, DBelington,
West Wirzinia.

BUILD Streamlined plywood ktlrhm
cablnets,  Plans 26c.  Roger Underwood,
4617 Jahnson Avende, Weslern EEHJ-F llil

FAST-SELLING Walnot. plestic novel-
ties, furniture, Knockidown Eits easlly ns-
sgombled,  40-page lllustroted catalog 10e.
Woadernft Borvics. Pla'nview. Minn-sata,

LAWK Oroaments: eisy Lo make, 15 fl.l:|.1.
size patterns mrds. animnls. ete.. 250,
Dutch windmill 367 high, complets plnm
25e.  Flving uuct parrot.  hen, chick,
Imiteh bov, Dutch girl. sprinkling girl, 15
ench, 2 for Zoc. Deluxe collection inclod-
Ing all nbove nnd many others (5185 value)
51.00 toald, Limited time offer, Wick-
man, Drot, 244, Dovton, Ohio.

GET Free leathereralt instruction pam-
phiets, prices af leathers, tools, pro
Make exira money. Beautiful gifts. Leath-
er samples S5e. Wilder & Company, 1038
Craosby, Doot, 4F, Chl.cllu;n INEmols.

ADIRONDACEK Cross pusle—Fascinating,
enxily made, wood or metzl.  Print 25c

{eoin). A. P. Bhaeffer, Park Strecl, Rose-
lond. M. J.

PROFITABLE Now wood novelly h=i ae-
tion. Resd Brothers, Thomasion. Meine,

VENETIAN Hlinds, supplies, machinery.
wholesale catalog Toc.  “Manglacturlng
ooklel’ i "Hnbe:tﬁ " Boxo 260,
CHoversville. New ¥ark N

JIGEAWERS—50¢ E.r‘lhl!!- sample  mnd
Instructions. movel tree  birds,  Rush.
Warkshon of Pajevlond, Willlnms, Minn

MAKE Your own work benches, tables
and mechine slands with steel angle legs,
Detatled drawings and specifications She.

. Estes, 1228 N, Tyler Ave.. Dallas,
Texas.

INTERESTING, FProfitable, Make dis-

carded sluminum pistons into hundreds of
uzeful cnsiings. Instructions B0c. Folder

free. E Oresd Northfield, Vermont

CRAFTSMEN: Poatcard brings  our
11tmhﬁr cireglar, Crafismen Lumber Sup-
Bl T

"MODERN Woad Seulptur’ teaches
statue carving $£1.10. Lee's Studio. Cen-
terville, Town

HOW Ta keen wopd

frocn  swelling

checking, shrinking, Use StnPul. Does
not changs eolor, working or fnishing
quulities of lumber, Tricl can $1. Sails-

faction minranteed. Armstrone, 8117 Park-
crost H:h'rr Enﬂnp:_ Aurvinnd.

MOUNT El-'\-rl.l,'|1.|i|;|] refecting h.mr.-:r nisfi-
bers on wooden frames for lawns,  Big
proft sr!“m; them, Sample number, n-

atrictions 10e. Buperior Specinlties, Box
102-07, Hl'lrl:nwﬂl-'ld | | L: i T ST
LEH.'I'H'EH‘."R&'PTEHEN' Send 10e faor

new hnrudbook

and catalogue of tools amd
supnlies, K. A,

Sweel Company, Ine.,
Leathereralt Divislen., A-45F, 148 State
Birect, Ringhambon, W ¥

WOODWORHKERS, onstantine’s  pDew
1841 Master Manual and Bargain Book pre-
sents new projects, new methods aod neac-
Iy 1000 bargains in fine veneers and woods.

Iy loe, Albert Constentine, T91-CM
Eaat 135th 8t.. New York City.

REW! Fraternal emblem Dookends,
olaques. We furnish bronze ledge emes
biems, droawines, walout: ¥oil manulocture,
fell lodge members. Blg opportunity. Be
first, Hovle Caompany, Derkley Road, In-
dinn@pnlis.

THE HNew Shebel .B.u.w Filer produces
sows that hove Iu:l eqitinl. Beénd :'m- Teill k-
formation. A P, Bhebel, 790 8, 2nd 8L,
Afilwankes, 'W'I3

MARE Money hullﬂlmr bird _houses,
Gireat  demand lustrated Instrucilon
ook Zhe, Pq|1||.Lu.|.' Mechonies, 200 Enst
Ontario, Chicops.

4TA



BOUVENIR Makers—Get your hard to
find materinls from Stanton's. Thermom-
eters, metal coin bank tons, small hinges.
.H.:nd 10c for snmples and prices. Stanlon's,

FOR SALE—=MISCELLANEQUS

GUARANTEED Fountain pens $1.000
Lehigh Service, Box 163, Emmaus, Penna,

Lake Ozark. Mo

PATTERNM Oatniog finely [ustrating
over 300 plywood novelties. silhoucttes,
lawn ormaments. decal transfer decora-
tions, Other lines. Wo-Met S8hoo, Ash-
bairs, (Heorala.

FOR BSALE ORE EXCHANGE

SWAP-SHOP—Write for cur lst. Spe-
clalty Bhop, Centreville, Alabama.

B0 PATTERNS. 20 Lawn ornaments, 30
gllhouette, 30 novelties, 20 lawn ornaments,
Xa each get, all for $0.00. Madern Wood-
craft. SBaginaw. Mich

WOODWORKING Fower tools — Make
them ryoursell, Lathe, scrall saw, saw ta-
Lile, drill ureau partable sander. bandsaw,
motor ne, Comple ebails
25e. Popular Mechanics Press, 200 E. On-
tario Stroct, Chicagn,

WATCUHES, JEWELRY, OLD GOLD, ETC.

ﬂ‘Pﬁ.LB—Co:Iie:mra. parcels $5.00. Lapi-
daries’ parcels §6.00, Catalogue [ree. Nor-
ma.n. Bewnrd, Maibourne, Australls.
LOIN, Waltham 'I'ltchﬂ 1rﬂhl.11]n&

ﬂ.ﬁﬂ. ake big money.
Jewelry eatalog. Pjalmwt.]: Jewetr_-.r Com-
panv. 163-F Canal 5t.. New York.

BULDVA, l:iruqn. Hamilton, Elgin. Wal-
tham wrist and pocket watches [or ladies
and  genis, ‘r"usu.l'rul:r lowest  wholesals
rices. 1841 sikvles now avallable. Write
or froe money  making wholesale cata-
logue, Norman Rosen, esnile Jeweler,
Dept. P.AL. 801 Bansom Street. Philadel-
bhis. Penon,

HﬂTU‘Rh Dtimunm Effective. incxpen-

EWL\T Catalog [ree. Hox J88-D, Wheeling,
. Yo

WATCHMAKERS' Eapmlbes.
Watch parts. Laowest nrlcr:l Wri far
nrice list 4.3. Dean Company. 87 Nassau
Bt New ¥i

ELGIN, V Wth!u.m. Hamilton. Bulova re-
hul[t watches, Fres bargain  circular,
Bytom, Pork Ridge, I11

WATCHES—Hamllton, Eleln, Waltham,

Bulova aa low as $2.75, DHamond rings at
lowest prices. Postal brines free [llustrat-
ed entnlog, Quaker City Jewelry Comnany,
Whalesgale Jowelers, B0l WB.II!.HI. 8i., Phila-
delphin, Pennn. Dept. “5.*

WANTED—MISCE LLANEOUS

WANT Excluslve Iranchise quality prod-
uct. Btribling. 1318 Hoyes. San Francisco,

W.HU.NTEDL l]lnmﬂgulm lﬁuﬂﬂ:

asoline, alrplane, a otors,
E i S0 Penrl, Albany, N.

HIGHEST Cazh prices I‘.D.r used cameras,
microscopes,  binoculars, drawing  seots,
toals, any optical or scientific instruments,
Gordon's, 182-M Madison, Chicaga,

RECEIVE Oigantic mails, magazines
samples, Your name in numerous mailing
lisiz 1d¢, Howard, 358 Hr . Mow
York.

50 ABBORTED Virgin Islands shells §1,
Also nntive hnndmlt. Rachel Armstrong,
r:hrlutluml,eﬂ. BE. Croix, Virgin Isinnds,

GARETTES. Ciuu.r gum. Any brands,
Detalls, it 106 104 Natalie, East St
Luulu. T

8. government employving thousands.
ﬂ:nd for booklet written by Washinglon
epecutive, entitled Short Cuts to Govern-

Ll:ll.Ill'PIIIE' K'J.

OENUINE Alnskan coppr nuggets. At-
tractive ns watch-fob, ete. 50c. 3—§1.00,
Postpaid. Satisfaction guarnnteed. Hughes,
Box 134, Valdes. Alnska

CABH Por mrthini. .lusl‘.mu Jewelry
Jobers, [8-P East Chicadga.

MER-CUH'E‘ od sllm Cu.sh paid. Qnio-
tations fres. Wholesale Terminal, Nor-
wood. Massachusetts,

CABH For used microscopes. binoculars
slide rules. drawing. medieal. l-r.'-tmtlﬂ-c 11:1-
struments, cAmeras, transits.
isfmction rul:ra.nte-u:!. 108 HB
Bouth Clark, Chica@o.

Elman's,

FERSONAL

HOW To locate missing persons, Inex-
ensive, free detalls, Jones SBervice, 1140
ehater Bt San Prancisco. Oallf

CONTEST Bulletin. 22 big pages of cons

FREE—Beantful _gilts given owayl

Hol Lo buy or selll Send post-card for
froe orful premium catalog. Premium
Deot. P, Box 13, Sin. B. New York Cliv.

" OVER 40 Intimats aids to beanty, health,
charm, 25c. Free particulars slamp,
Tomars Bervlee, 1060 - 40th, Brooklyn,
MHew York

MEXICAN Legal afMalrs. Commercial
representations. Attorners st Law,. Dehesa
& Manzano. Cinco de Mayo, 31-314, Mex-
ico City, Mexice,

IS3T Ts comingl Absolute proois
fron, Scheall, 363X, Duluth, Minnesota

MAIL Order business cours muﬂe s ahows von
hew to make money, spare or fulltime.
Tenches professional mall mer technlque

—not penny-catehing schemes, Froe ce-
test helps. 10c. Oeneral Contest Service, | tails, Nelson Company, 500 Bherman,
Demt. 7. Duluth, Minn. Dent. 408-D. Chlcneo,

PERSONAL Book matches. Nome TURN Scrap inio monoy. Convert old
stamped in hot gold lenf, De luxe pencock | Auto generators Into AC. gpencrators for
blue claveoat ecovers, black stieks, red | outo redio. eamp and home Ling, power

heads. Bend $1.00 for 100 books.
fnction gpuamanteed. Plonet Co.,
South Hlmthﬂ.tld Chicaso.

Satis-
and-B

and other uses. Complete book $1 [
nid. 2c_l;[r};lu]a.]r Mechaniea Press, Igm
1040, E, Ontario. Chicago. 3

FPEORIASIA Sufferers: Plxncol has
brought results when evervithing olse
failed. Applled externally. dries quickly,
caonrenlont, Write for free trial. Qffer af
reqular 81 battle. Pizacol, Box 3581, Oleve-

:Innd_ Ohia.

WATCHMAKERS' Materinls — Toolks
watches, Boughi—sald, Best prices for old
mold, diampnds, PFree cotalog, Ben Segal
Compamny, 5 South Wabash, Chicamo.

GOLD £33 Ounce, Ship old gold teeth,
crowns, Jewelry, watches—recelve cash by
return mail, Satisfaction muaranteed, Free
information. Dr. Weisberg's Oold Refin-
1nw l:-“o\.. 00-Q Hennepin, Minneapolis,

HIGEE‘ET Prices for ald mold—hafl your
teoth, watches. lewelry. 100% full cash
value malled dar shipment FH:E'\‘EI’ Bat-
Isfaction gunranteed or artleles cheerfully
returned, Information free, Chicago Gald
Smelting Company. 300-F Champlain
Building_Chicagn. S

AGATES, Poasi]l wooas, three pounds
ﬂ'“llz pastpald. Jay Ransom. Aberdeen,

FREE—Big list of heloful books. Pop=
ular Mechanics Fress, 200 E. Ontario St.,
Chicago,

TOBACCO—=SMOKERS SUPPLIES

GOLDEN Leaf gunranteed,
pipe or ehewlng 5 Ihs. §1.00. ton 81.T5. Pay
when recelved.  Pipe, bax cigurs free.
Reeves Tnbm:cu Co., Faduenh Ky,

cignrebts,

Vitamin food chart shows all, tells
lﬂl about diet. Enlnnced monls are simple,
Saves time, health. Complete sample 50
cents, Particulars fren. Health Club of
America, Box 578, Seattle, Wash,

COUGHING? nleasant  rellef,
Munke own remedy, ous drugless recipe,
Btov needleas suflerings—expenses!  Free
particulars. Trable, Irving Park Rond,
Chicago.

MEXICANM Legal matters. Wm. A, Cocke,
Ameriean Attorney, ElPnso, Texas,

ESTANTS! Purzlers! See our ad
under ““Miscellaneous.”  Anglo-American
Hesoarch, Box 44, Los Angeles. Calllornia,

WIN Prize money: Booklet—""Buctessful
Contesting’* shows how. 10c Puumtd.
Bulletin lsting $100 00000 orizes Included.
Wl:lrl.d Publ.].shurl. 4515-B Cottage Grove,

EEHEW'E Your own tattoos. Btart orof-
jtable business, Write Tatloao Bupply
House, 681 Bouth State, Chicago.

MISCELLANEOUS

“HEAT Bix rooms §20.00 yearly. Details
Ires. Rosenweiz, Routs 10, Cincinnati.
REDUCE That walstline, prevent strains,
feel peppler in A eBclentifeally deslgned,
genuine truss webbhing. handmade sup-
porter. Correct upward-inward pressure,
le comiortable, One secomd on or off,
Batisfaction or money refunded. Give
mmm‘ measure, 'W. Small, Los Molinos,

Lalifornin,_
DEAFNESS, Why? Oood hearing with-
aut mechanical alds, No dries, ving

deafness. Johnston, Btetion O, Vancouver,

Oanada. e

CONTESTANTS! Puszlers! ""Words-
Within=-Words,” a faseinating word- IJE.lIIII
ing puzele, offers thousands of dollars
worth of contest prizses, Send 10 for copr-
righted double-check eommiting rﬁmm

and other waluable information.
AmeTican Rmaa.r:hf HIE::: 44, Laos .ﬁ.mu'lu,
Callfarnia,

HEW Modern magnifiers. Day or night
reading of engravings, lithographs, [abe
ties, metals, stamps, ete. 6-10 power. In-
formation free. J. Van Klesck, Box 5513,
Cleveland, Ohig,

EARN Monev in your sonre time taking
subscriptions to Popular Mechanics. Une
limited possibilities, every family o pros-
EDH]EIME-?V to ”E}li Bu'aﬁd Int I.dd.lt.!ltuh

ral commission. poatcard for
further details todny, Circulation Dent.,
Fopular Mechanics Magazine, 300 E On-

83, 00=B0L10 Rronfe grave markers
Berg, 178 Ellsworth, Bridgeport. Conn.

EMOKING Feriection. i you :mubc
Sl.nbcr pipe.  Pres litersture, Bria HJJ.1
ernbu.rm, Ohla.

HAZORS,

ELECTRIC Rafor sharpener, new lnven-
tlon. easy, simple, guick, One :hm'mmilas
tukes two minutes, lasts 1-6

toaid. Humruhﬁ:‘k ruarentee. DHs-
mdbum wanted, Electro-Sharp Mg OCa.,
Portland. Maine.

SURVEYING INETRUMENTS

BLADES, SHARFPENING

GUARANTEED Factory rebuilt transits
and levels for rent (with paicclidse oplion)
orf sale (eash oF terms). Order now before
prices ndvonce. We will repoir, Ernde in,
or buy wour old Instruments. Bhip pre-
Ea.ld far estimate and valuption. Write for

ist M-=f4 and complele [nformotlon 1o
Warren-Enight Co., 138 N. 1Ith Bt., Phila-
delphia. Penna.
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ROCKE And ores accurnbely annlyzned
§1,00, Chemist, Dax 20K, Cameran, Pela,

ETEEL Social securily stamping outfils,
46,05 complete. Write. Peronl Sales, 510
New Willow. Trenton,

BIG Maoall for vou. Latest moneymaking
offers, appartunities, catalogs, magasines.
Name listed in directory l0c, Ideal Serve
jee, 115-M, Park Ridga. I1L

A Furniture novelty, folding bockrack.
Bets on end-table, in maple. walout, ma=-
hognny  slmine. 50100 poatpaid. K.
VanDelle, P.O. Box 111, Malden, Mass,

TATTODING. Also l:nsnw'h:r machines;

ontfits, supplies. Prea ustrated ecata-
logue, Jensen. 413 BnuLh Hl.l.n 8., Los
Anpeles,

MY Simple, inexpenalve IJWE!I:II.I.M:.I 1m-
prove ‘E{iﬂilht -lni disca their
glnsses. rcL. Arthur

E Jocobaon, T.lpulll.. Minneaota,

tario St.. Chicago,
LATEX Molds: Non-shrinkl cheaper,
ﬁlllnmd 25¢. 2102 Highland., Cincinnati,
FROG Ralsing! H:m:t £1.00. Rob-
erta Froe F'n:m“ Orange, o

TATTOOING And engraving  outfits,
éhmm:tuurntm ‘Tatuco, 631 SBouth State,

COATE Of arms and crests. eorrectly
painted in colors or b]l-:k and white, from
herﬁld!ﬂ dﬂﬂtrlnﬁﬂ r furnish oDy,
810.00 E.E'Ig grade work, Her-
aldie ?]l-.lud.'lm 1014F Oakdnle Avenus, Chi-
cago, IL

TATTOOING., Engraving outfils, Illus-
Ef.l_m list free. Percy Waters, Anniston,

1001 WAYS to Use Concrets. Send for
Inrge [ree illustrated folder describing new
Fopular Mechanies book covering every
known use of conerete for the homes, farm,
nul!mniubumuu and lndustry, lar
Mecha Press. Room (C40). 200 E. On-
tarle St.. Chica
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Seribe: JLM.X.
THE ROSICRUCIANS (AMORC)
San Jose, California.

Genllemien: I am sincerely interested in
the unusual knowledge possessed by the
Rosicrucians; therefore, kindly send me a
FREE copy of "“The Secret Heritage.""

SR o L R R

THE
LAST FRONTIER

The Hidden Possibilities

D’ﬁ Vﬂﬂt /{Eﬂd

OOK in the mirror—you are face
to face with the only depend-
able future—yourself.

Today there are no new lands to
be pioneered. There are no white spots
of opportunity on the business maps
of the world. For the first time in cen-
turies, men and women realize that
personal power and achievement de-
pend upon some strange gualities—
within their own natures. They are
mysterious only because they are not
understood. Do you know what ac-
counts for personality—how some
persons—so easily and naturally—
make friends? What makes some
men and women capable of master-
ing any unexpected situation? It is
not sufficient to say so-and-so has
the happy facully to do this or do
that. You must know what these
psychical functions are.

In centuries past, to probe the mysleries of mind—to
investigate the source of intuition, the flow of ideas—
to learn the cause of creative ability and talent—was
considered the works of the devil. But just as Colum-
bus dared cross uncharted seas—in the face of ridicule
—as0, too, the Rosicrucians quietly explored —and dis-
covered—the phenomena of self, the simple universal
natural laws that malke for man’s happiness and right-
ful place of dominance on this earth,

LET THIS FREE BOOK EXPLAIN

The Rosicrucians, an age-old, world-wide fraternity of men and
women, invite you to share their findings. By their methods you
can—in the privacy of vour home—cross this last frontier, the
border of your inner mind and personality, and work wonders
with your life—in an intellipent and rational way. Use the coupon
below for the free book, which will tell you how you may receive,
for study and use, these simple, frank teachings.

Jhe ROSICRUCIANS {[amorc]

SAN JOSE, CALIFORNIA u. 5. A.
(THE ROSICRUGCIAMS ARE NOT A RELIGIQUS SOCIETY)

APRIL, 1941
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When You Say “Wehster's Dictionary”
You MEAN l:he MERRIAM-Webster

Accept Nothing Less Than
the "SUPREME Authority”

WEBSTERS
NEW [NTERNATICH

Lookior the Merriam-Webster circular irade- 23!
Imark on the cover. The New Second Edition

of Websler's New International (unabridged) is 20 years
néwor, contains 122,000 more enirles than any similar die-
fionary. Provides information in all branches of knowledge.
The authorily in courts, colleges, newspaper offices. Pre-
pared by 207 of the world's foremeost experis. §00.000
enities; 3,350 pages. 12,000 terms illustraied. Ask yous
bookdeoaler; or write for free illusirated pamphle.

G & C. MERRIAM €0., DEPT. 632, SPRINGFIELD, MASS,

PLAY BIG
PART IN

DIESEL

NATIONAL DEFENSE

Diesel engines are being used in tanks, trucks, air-
planes, an M m are than ever before—and trained
men-are needed to operate and dervice them in ocdi
ry times as well as during: National Preparedness,
il Biesel Schools have been chi -:r| h.r l;|1|._
totrain 100 5 I.IILI'\. fram the l..

details and free cats I||.'lb IOV

HEMPHILL DIESEL SCHOOLS

A NATION-WIDE INSTITUTION

31-26 Queens Blvd., L L C.

517 South Western Avenue

417 Monroe Avenus

LOS ANGELES . ... . 2120 San Fernondo Road

VANCOUVER. B. C. I363 Gronville Strest
= DR EEE®BE®BR L. B B B B B B ]

HEMPHILL DIESEL SCHOOLS {use nearesi address)

#Please sond dala en your Diesel courses, also
Iree copy of illustrated booklet “March of Diesel”

MAME ACE

STHEET

u
|
n
— STRTE — __ sndae
LII-III------I---

== THIS VALUABLE BOOK

LEARN CARTOONING
AT HOME IN SPARE TIME

Bend for this FREE book contalnlng money-making
tps, eartooning charis, idea sreating methods, list
ol onrtoon buyers, and :-r]ur valuabls Information,
Tend aboot the oy hmhl:;f partumnilies in
wne of the moat fsscipniing pEal pssl s e
CARTOONING. With this hooklet we will inclisds
o complels porticlio describing our essy Course in
Cartooning and explaining our new Marionetis
Method of Instruction. We will also tell you how
to ot the Cartoonists’ FExchange Laugh Finder
FREE of extrs cost. This amaging device potanlly
Eplps ereatn nnd ariginnts humoroos idess. Sead
mnnme ot once and mention your age.

CARTOONISTS" EXCHANGE

Dept, 94 Fleasant H-II.. Dhis

RUPTURE'

wWRITE FREE DEMONSTRATION

We want sufferers of the worst hernia cases to
accept this frec demonstration offer and try the
nrnuzm,g ADJUSTO Truss on your rupture. See

how it sts for changes nf stress and
strain wll.gm-ut slipping or gouging. Test its com-
fort. See how it can save you torture and worry.
Huzh your name and address for this Free an
confidential demonstration. Learn how the new
Adjusto can be adjusted for your individual
requirements, Write todoy. Send no money —
no ohligation.

ADJUSTO SURGICAL APPLIANCE CO.
Dept. D-15 809 Walnut Street Cincinnati, 0.

BUBY-— FENDER MEN WANTED/

Learn by actusl shop work on real wreeks.
Waork with latest fools and euinment, Our
men in demand.  One of America’s leading
achools, Estaldighed 1002, T floors of shops.
8 weeks course, including room and board, ealy
8101, Welding focluded. Write ar wire far
rnurrll:lan_ Liminesl rtu.mh-er of  students.
Ask for “Hody and Fender Facts' Hials apa.

: Greer Cellegs, ﬁrnl a0, 2024 B. Wﬂhaih.!l.w. Chicage

WINN'S NEW IDEA

I Chemical Kits and
;") Apparatus OQuifits for Studenis!

EIG VALUE. Froe L ||-WII-'||H-‘ and Calalog
Holentific looks @ 1Nigg
Daseount.

J. H. Winn M:l'g Co., II: Md-,
124 W, 23 St N. X Eu
Send e for Fi.r:lngn

TOOL & DIE B:ticniné

DESIGNING

aeninists Tende, Machine Drafting and Design. Practical shop triin-
ng i e world's Indestrial conger. Write todey for full infermation.,

MHATIONAL SGH‘ML lﬂ' 'd'll':“ﬂlull:llr TRADES
Dopk. 28 Chicago, 1.

EXPERT PHOTOGRAPHY
e e e B e ot WMADE

bite, Motica Pictute, of Colof phoboghi) Praa Moakle,
NHEW YORK INSTITUTE OF PHOTOGRAFHY EAS"
10 Weost 33 St {Dept. 49) Hew York City

Makes and bumd fits own clean, bt fS:, when and as needed, Ko
ise, b smake, pe scob, o gshes. Bums POTh pir and 499 cheap
kerosene.  Blillions of prospects. Scils fast o homes, resladpanis.
roadslde siamds, fmetories and hundesds of othera.  Big money-ma
for afents amd distribuioms,. Wreito guibeli.

Liborty Burner €o., Dopt. A-164, 620 M, Michigan Ave., Chicago, 011,

rmtm Hobby

Pays lts ﬁﬂ“aar. Print Your Own

- -lla'lumcw mavie tl.ﬂi.‘ﬂ g’THI-“HI'_:! enrds, church wort [
Lial" Print for Oihers: Monaey in it. Juniar press 35 Senior $15, Fald
direc Lnnly Walned prmmg ke eu ton, Fasy rmtes. W-l:a
& for cutalog & all details, Melse » -3, Moridun, Comn.

of  mapplise,
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Hnme Remrder FREE!

IELF-STARTING
FLECTRIC-PHOND

'|T _ﬂ_

% i

¥ rl u-utl lurr.unir |
fi.” 9,

AT l'“l'

RADIO-PHONDO
Put this Redio=-PhonaChassis Eas100: 3 0 S 41=1"
In Your Present Cabin e with.

ACTORY-To-YoU REEEED A:mnm
AVES up 1o 507 R el
Thrilling World - Wida oMLY
Forelgn Mews DIRECT!
v 595 TADE G oy | 49 P50
EN.TQ? listening to fine recond-

lngu on electric phonograph—

delight in amazing occan-spanming COMPLETE

ﬂlﬂ?&“&“&éﬂiﬁﬁﬁ and SPEAKER
values—from 6to 18 tubes—up to
5Bands—including Automatic o —

Record - Chunﬁmg Radio- wemacd cacll
Phonographs ome Recorder, !'. A 5 X
ete. Liberal Trade-In! Write today, 1' ER 5

CINMATI, OHID

22 TALLER 5

‘ GULALETEED 10 INGREASE 'I'[II.II HEIFI!T IIErHIl'r OF TOUR. MINEY RAGK
R

MIDWEST RADIO CDHHPQHATIDH-

Oid dbwy wear aal ypa “FHORITY HO'W e Canter gl AFlrgution!
a...,. sar [ LER m': rnN'h.'I' Wi et u,:-lw..d M
« CONFORTARRY,,

Ty
Sliviais "COMCEALID lam siliids min muu Auﬂ-uq.l
Ii Oa mbal Fytymned b dal Suad lne g pair eyl
rnF SEMD WO ROMET] Fay pariimas 11 plat puag ap e nd 51 milks
[
L 1a}

ordar, ol ahaiges prapaid |Menlios thas pan] Men s Wari.
WELLY WO HITE - SWER
¥ Dage. Pl Baoiban, Maw.

FLUORESCENT

Screws Into Socket
Like Ordinary Bulb

MICKE &= low a8 B4.00 inclieding Tuhe
—Me Vinalallstien'' or special wiring—
porew b and lhjlils these LITE-KING Fea-
IFes Bow open ik fatalous sales Do slores,
adfibee s,  TRCLOTIES, DT O l— MIII.'IlrI.IHI:ll
renuine FLUGRESCKEMNT Lighiicr, Three

o Ehe Lisht—Like daylight. Saves §is own cost

fii titbust Hush name lor fasts.  All fres
MAMCO, IhM- G, A1) E, Evie 5L, Chicage, 1.

Brgin woday. Write for our New Free Dook,

“How o Hecome o Good Peoman,'™ it coniakns

Appectmens and iells heow alhers jescned o

write i snare time, Enclose 100 for & Profes-

siomal Pen E‘nlm aml FOUr BRee Deautifully
Loy,

AREMNTS
Homd mame
fer facis on
mask sensations

5l monoy  imak-
Ing product af the decade.

written. Wel

THE 'I'ﬂMHL‘I'H SCHOOL OF PENMAMNSHIF
dal Wicdgn Building Marsas City, Ma,

LOO K! Baby Chicks

THOUSANDS WEEKLY ALL YEAR. Finest quality a: Lavers
in 40 breeds. Hybrid Baby Pullets and Cocloerels, B W. D,
Tested. Dl.u:‘]cllnp': Goslings. Baby Turkeys, Guinun. In
business A0 yenrs, Catalo F; ORDER NOW, BMake BIG
money saisiae WA QUALTTT CHICHS. .

NABOD HATCHERIES, BOK M, CAMBIER, OHIO

MONEY IN RABBITS—CAVIES

WE Bu 'V and pisk ywau in (oech with other markeis,
Catolog and copy of magasine 10e. Or
serd 28e and Price List and Year's Sub-

for Book Catalog t
perintion to the AME| Ii.ll."‘.\"\. EMALL STOCK FARMER.
CUTDOOR ENTERFRISE CO., OV 919, PEARL RIVER, M. ¥.

Say you saw i in Popular Mechanien!

APRIL, 1941

Presre Now-Qe€1 INTO

DRAFTI NG

For Real PAY POSITION
NOWand LATER

Here is “double-safe” training for the far-sighted fel-
low who wants the Best Position MOW and safety
for the future. Get into Diraiting and Industrial Design
for Good Pay work in our present industrin]l expansion.
At the same time prepare vourself for security during
AFTER-war reconstrustion. Drafting and Desipn are basie
needs in the Machinery, Automotive, Electrieal, Building,
Aviation, and Defense Industries. Prepare quickly for best
pay mow, eo you can benefit later when Drafting and Design
will be firat in continuous demand by every Industry.

Be A Draftsman - Designer

Learn from an Engineer=

AT HOME

Get into BIG PAY mechanized Defensa
Industries through DRAFTING AND
DESIGN. Get started right NOW, and
keep on advancing. Let me train youa
| quickly and eagily the right way at
your home as an Expert Draftasman in
| voor spare time, Loarn on practical
. work until you are experienced and in
) . a good pay position at & straight salary.
“d You don't need any previous experienca
—and ]a:k of higher education need be no drawback. Youw
can learn from an Engineer all you require.

All Working Tools Furnished

Mail the COUPOn below 'h;ld,a;r for full information on Draft-
ing and Industrial Design details of my practical Training,
the kind that gives you Actual Working Experience as de=
manded by employers, and enables you to earn a first-clazs
enlnry with regular advancements. Professionnl Drawing
Instriments, with all working tools, mlso drawing table
furnizshed AT N0 EXTRA COST.

SEND FOR FULL DETAILS

A

| ENGINEER DOBE, Div. 3374, Libertyville, Tilinols. I
l SBend 1111: full information on Drafting and Industrin] Dl:slﬂ |
IBL‘IL‘ you aszist your graduates to pood positions
these lines. E
I Names Agd e I
I.‘l.clfln'sa i il S A ."m}
! MY oo i i it ma i € R W A i I




ERS OF AMIERICA

QUCH! THAT
WATER |5
BOILING !
b

SORRY, CHUBBINS ™ _
—THATS CALIFORN 1A
SUNSHINE. WE HEA

OUFR, WATER ON

THE ROOF yuwd HA! HA!
ANYTHING

[ .f
N e et

AL SR &

EDS

=

YEH! WATCH
WHILE ATIN OF
PRINCE ALBERT
' TOBACCO PROPS

QUT OF MY EAR !

S0 YOU THINK

HOT WATER PLANT | COPFER WATER
IS A GAG, EH_—
WELL, HERE

g —~
UNDER. THIS GLASS_
OVER TOO FEET OF

ROGFTOP

TUBING GATHER
HEAT FROM THE SLIN-
RAYS. THE SYSTEM
HAS A 500-GALLON
CAPACITY WATER, STAYS
o STEAMING HOT ALL

B, MIGHT LONG i

[THAT'S PUTTING THE SADDLE ON
THE SUN,ALL RIGHT /———]
JOE'S BETTER'N THAT

AT KEEPING US
IN HOT

% ——=

LET G0 OF THAT|
PRIMCE ALBERT
AND FORGET THE

WISECRACKS
f "'_.:.:.E} ; C

|

P TO 15000 DESREES —

HOT ENQUGH TO MELT
A DIAMOND —

-"'\-..__..._ =

o

ETHAT FRODUCED TEMPERATUHEE/
L

SUN-HEATER CONSTRUCTED AT
S5AN FEAMNCISCO, CAL. 22 MIRRORS

FOCUS SUNSHINE THROUGH 23 LENSES

o )
HERE'S A PICTURE OF A SUN-HEATER 1 | TH THE PRINCE ALBERT
TO A LOT OF J TOBACCO FOLKS TAKE
TROUBLE TO A LOT MORE

80

IN RECENT LABORATORY
“SMOKING BOWL" TESTS,
PRINCE ALBERT BURNED

DEGREES
COOLER

THAN THE AVERAGE OF
THE 30 OTHER OF THE

| | WHAT A DIFFERENCE
I8 PRINCE ALBERTS

FOR, ROLLIMNG

FRAGRAMNCE!

LARGEST-SELLING
BRANDS TESTED_— LB
COOLEST OF ALL!

THE NATIONAL JOY SMOKE

You BET! A MD‘z

COOL BURNING — 7~ SMOKES, 700, Y| FiPeFuls |
SUCH MILDNESS, | THERES NO OTHER | | OF FRAGRANT |
MELLOWNESS TOBACCO LIKE PA. || EVERY H"mw
WITH DELIGHTFUL | THAT ERIMP CUT | |oocuer 1 o
TASTE, HUGS THE PAPER, PRINCE

ROLLS FAST, SMOOTH-
SMOKES FERFEfrJi‘)

50

ALBERT
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Comparing stunﬂﬂ'rd' nrrpfnn: prapeller |.|J|t2 :ﬁwir which inventors claim is superior -
— to those now in use. Above, zmup F T at New York ready for a day's werk T'j-
S 5
- "
fi By Robert H. Hinckley
Asgsistant Secretary of Commerce =i X J -
Y THE end of 1941 there will be about come an end to the sickness which now =
100,000 eivilian pilots in the United afflicts the world, and we can return to our < =
States and at that point we will begin tak- traditional way of peaceful commerce. We = =
ing one million as our’ objective. Air must take this for granted, because upon it ~ .
traffic in 1945, federal airways experts rests the very reason for our existence as < ke
estimate, will be twenty or thirty times a free people, :
today’s volume. On thi=s assumption, then, a not-too-

Of course all our predictions and all our  distant tomorrow is almost certain to bring
long=-range plans must be based upon the these things: small “safety™ planes for the ©
assumption that, sogner or later, thene ml} a\jage citizen, thousands of air parks

-




competing for the busi-
ness of the private pilot,
vasily larger commercial
airports operating prima-
rily for transports travel-
ing established routes,
heavier and larger air
liners, freight planes
ServVing communities
along far-flung networks
and perhaps special mail
planes helping to carry all
first-class mail by air.
Not a fantastic picture
at all if we look at what
has happened in only two
vears. In that time, air
transport has grown from
a very shaky industry to
a8 very sound one. The
passenger business of the
J : air lines has increased
:Emfyﬂfr::ﬁm ::;;:‘:,:::;::;:;"f;:;ﬂﬂ:ﬂ':: ninety per cent, their mail busi-

oate planes, such asz the Piper shown, Below, map dof- ness by one-third, their express
ted with locations of civilian pilet training activities— buziness b}' one-half. Air line

fight and ground-scheol centors 3

revenues have increased from
about one and one-half million
dollars in 1938 to six million dol-
lars in 1940,

In private flying—non air car-
rier operations—the record is
just as good. The number of
miles flown has nearlv doubled.
The number of airplanes has in=-
creased more than fifty per cent
and now includes nearly 16,000
aireraft. The number of civilian -
pilots, of all grades, on our cer-

Below, design r‘orAmﬂ-nn;mE:: ulpzr-g?er ';Ihgitif tified list has jumped from 20,000

to Pan A iean Arrways ] ¥. Planz for build- - ;- ey i

:':n- :::hm:rp:m ;vcr:y:ht')l'md' n.:;..;. the war began; to 33,000, an increase of well over
= peace iz expected to revive these plans

. T
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Above, construction view of giant war=-
plane being built by Dovglas. One of
the world’s largest aircraft, it marks
another milestone in avialion's program
of building them “bigger and better™

150 per cent. Consumption of fuel
has inereased sixty per cent.
Government research people
right now are conducting experi-
ments with new type small air-
planes which already indicate a
safety factor far above anything
known, and which the average
man can learn to fly in a fraction
of the time formerly required.
These experiments are not yet
complete, but I can say that
the day of easy, safe, cheap
Ayving for the average citizen
iz much nearer than you think.
This will mean a tremendous
volume of civil flying that is
not very compatible, consider-
ing the safety factor, with
scheduled air transport of pas-
sengers, mail, express and
cargo. Particularly is this true
of training—of instructional
Hying. In general it also is true
of all types of small-plane pri-
vate flying, becausze the bulk
of these small aireraft is not
{Continuad to page 144A)
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1935

1936

1937

1938

1239

1940

1941

U e
R oo
R, oo

e
MIURIER 2so00
ISR
o f‘r'!
Py n'\h-'\‘

1841. The figures in black
indicate those trained under
the government’s civilian
training program. Each fig-
wre denotes a tolal of 5000
pilats. Below, flame test of
Fiberglag covering on Tay-
lareraft plane. Fiberglas is
a fabric made of glass and
is regarded as Rreproof

These figures show number
of pilats traimed in this
country from 1935 through
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Blindfolded ‘Smoke Eaters’ Drill for Air Raids

In training for one of the world’s most
dangerous jobs—that of the London fire-
man in wartime—the “smoke eaters” are

London firemeon test

i gas masks regularly

in chamber where

recrutts accustom

themselves te wear-
ing machs

Fire fighters are
trained te grope
their way while
blindfolded, led by
the veice of their
instructor

Brake Whistle Warns Driver if Emergencv Lever Is Set

ol

Held open only when the emergency
" brake is set, a whistle connected to the
lever issues a shrill warning to release the

¥

e
- '.-‘_:: H -.._
e
S -
3 LT
2%
3 '5
L
P . — e —
.{"‘ Drawing shows hookup of whistle to windsheld-wiper
L hose and how it is connecteg to the brake lever
|
—y

G

—

Bethura

drilled under conditions as much like those
of an actual incendiary bomb raid as can
be created. They are taught to grope their

way into a smoke-filled building
‘ blindfolded, since in an actual fire
the smoke makes vision impossi-
ble. In the first stagves of training
they are blindfolded and led by
the voice of an instructor, learning
caution in feeling their way
around unseen obstacles. All fire-
men, too, must periodically check
their gas masks in a testing cham-
ber to be certain they are safe,
and here also they are aceustomed
to working in masks,

Arap

My

1
#

hand brake as soon as the automobile en- {,‘
gine is started. A rubber hose cunnected'-*

At

-
L

with the whistle fits into the vacuum line s
to the windshield wiper through a “T" o=
connection, providing power to blow the #
wklstle when the engine starts. ®)
o ”? 7 4 _j-"
Moisture in Crop Is “Weighed” :‘{f 5
by Simple Farm Tester o

= Simple to operate, a testing device for 0 _
2 rapid determination of moisture in forage = .
f" and grain crops, will help solve one of the ;:»
w farmer’s most puzzling problems. Rightsto =+’
~ the method and invention have been as<.'
signed by Robert @, Parks, the 1nvent_ﬂl‘..t0 r
Ohio State University research foundation,
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which will license manu- -~ Ajpport Lights Put to Test

facturers. Itl is said that it
will be sold at a price * * i

within any farmer’s pI:Jrck— n Rev{)lwng HDI’SES]JGES”
etbook. In the process,
calcium carbide is added
to a sample of the plant
tissue, and then the loss
of weight produced by
the reaction which takes
place is measured. The
measuring device consists
of a balance operating on
a lever prineiple. It has
an eight-inch scale which
is calibrated directly in
percentage of moisture,
from ten to eighty-five
per cent. ’

* Pillow About Neck
"« Rests the Head
While Sitting
More comfort is pro-
vided while at rest in a

sitting or inclined position  “Horseshae" test

. . s cradles turn light
with the aid of a horse-  [7aier wrn UM

shoe-ghaped pillow that izcatally te any »
encircles the neck, sup- angle, above 3
porting the head at a nat- =
ural angle. It also relieves  curtaing an test
strain on the neck when range, shown at
¥ reading or traveling, The gfnﬁ:;:r:::: piri
t‘i cushion is especially rest- fecting light X
?ful for invalids unable tn e i Lo~
sleep h ing down, :
~f) : £ v Ce " Airport beacons, Aoodlights, searchlights

and similar units are put to accurate tests -
on a double rotating platform in the West-
inghouse illumination laboratory. The
lamp is placed in a steel bow that rotates
vertically, while its eradle turns horizon-
tally. Thus the lamp can be swung to any
angle and then locked in position for meas-
urement of candlepower or light distribu-
tion. The measurement apparatus can be
set at any range up to 100 feet, and cur-
tains and screens are placed at intervening,

positions to prevent extraneous or refleci- 3-\
)

L

ed light from affecting the measurement,
Watching the dial, the operator can rotate
the cradle on either axis to within one b
minute of any angle, with high precision.

S

rft LuL

i
¥

@ Rubber hose capable of withstanding in- ™4

Warn like a neckpiece, pillow provides comfort and t{“lna] pressure as high as ﬁ.E'leE'n tons per . -

rest for head while reading or sleeping in a chair square inch is being developed. -
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Aviator’s Heated Suit Defies
Temperature Sixty Belr_ng

A2z Thaan LT3

/

Heated Aying suit, equipped with electric cord and
plug, heeps aviator warm in sixdy- hc'm-:l- temperqt wre
A T |

LA e
Demonstrated rece u1]1., at ‘lﬁ"-l l};‘,ht Fie ]|:i
0., an electrically heated flying suit being
intmdut:ed into army use is reported to
keep a flyer warm even when the temper-
ature is as low as sixty degrees below zero,
Fahrenheit. The suit weighs seven pounds.

One Pilot Can Fly Two Planes
by Transmitting to Robot

Robot planes flown by radio signals
transmitted from a companion plane or
from a truck are undergoing army tests at
Selfridge Field, Mich., Theoretically the
pilot of one army plane could actually fly
two planes at once. In the current experi-
ments, however, a pilot rides in the robot
plane ready to flip a switch and take over
manual control in an emergency. Remote

486

boaig o Y ((e A
A m S 3 -3
control has prm-ed fam-.\bfe 50 lo'flg as the
robot is in sight of the operator. The air-
planes being used were originally two-
place ships, now converted into single
seaters and carrying the intricate radio-
receiving apparatus in the fuselage behind
the pilot's cockpit. Trieyele landing gear
has been added to simplify takeoffs and
landings, The control pilot uses a wheel
resembling that of a transport plane, which
he manipulates as in normal flizht to oper-
ate the controls of the robot plane. Co-
ordination of the aileron snd rudder eon-
trols into a single unit, which is directed by
the wheel instead of foot pedals, limits
maneuverability so most acrobatic stunts
helfnme impossible,

Frf
ﬁevelnpmg Kit for Movie Maker
Lets Amateur Process Film

Amateur motion picture fans as well as
professionals can process their own films® ~={
with a developing kit brought out by a g
Chicago firm which has applied for patents
on the outfit. Instructions are furnished,
and all the equipment necessary for turn- 4
ing out film ready for projection is sup- E
plied. Inner and outer developing tanks )
are made of heavy-gauge steel coated with
acid-resistant Bakelite finish, and there is__

a handy rack, also acid-resistant, for dry-

ing the film. The hose for the washing *c%
system connects with any ordinary water 5
faucet, ~ 3

L O [T § - F AL

.

il

B

Here is the J.anl'nz tank for home moviemakers
showing flm drying en the acid-resistant rack T
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With the
"MOSQUITO FLEET

Fl !
L 5

On the “bridee™ of the u*!'-\'ty-.l'mo! HPpT-8" Rapship of the musqr.rr'tu Aeet, is LE. Cumnmndt‘:r Earl 5.
Caldwell, squadron commander of the Navy's first motor torpedo boat squadron; the fag skipper is
at the steering station below him. Emblem of the sguadron is @ mosguite riding a torpedo

{VEN in a calm sea the toughest tars in

= Uncle Sam's Navy feel their knees
buckling as the mosquito fleet bangs across
the bay at fifty knots.

And when vou ride one of these floating
bronchos at top speed down the slope of a
fifteen-foot wave and smack head-on into
that green wall of water on the other side
—well, this is no place for a weak pair of

legs or an uncertain stomach. Hand and
toe grips are no great aid and comfort, and
the old boatswain's command of “Both feet
on the deck, sailor!” brings a grim laugh.

The men who designed these boats
planned them to fulfill a mission—getting
somewhere in a grand hurry, doing a job,
and pulling away with the same initial
speed. It's up to the crewmen to work out

One of the mosquitoes sends foam Aying on a fast trial run. Even at top speed, however, these trim
vessels cause remarkably little swell. Notice the torpedo tubes and twin revolving gun turrets
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_SIGNAL LIGHT
|\ TELESCOPIC
T

MACHIME CUNS  NJ
IN REVOLVING w

TURRETS ESPECIALLY \
USEFUL IN ANTIAIR= %
_ CRAFT DEFENSE

; FUEL TANKS
R e

B

TR B
12 RAIDING MOSQUITO BOATS
COULD DISCHARGE 48 TORPEDOES
1IN OME SWIFT ATTACK

Cutoway view across the pages gives a glimpse of the compact gquarters choord a motar torpeda boat.
Fhetches below suggest the terrific sting of o mosguite Mest attack, and the advantage of shallow draft
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DEFLECTED - |
COURSES ;

AKEN
. BY TOR- = L
PEDOES [} T

M. 50aTS ARE EFFEC-

. '.\J EIN SILENT
& o7\ HARGOR
o I..ﬁ-TT-ﬁ-CKS

1 4 e

Fa 1 rRe-
%, FIGHTING =7,
EQUIPMENT
% PROTECTION
DPECOEHE{IN

] s T P : JﬂEpTH,.‘h
LY CHARGES ™
-—‘ﬂ:'s-'ERFUL - L F
E ARPLANE-TYPE 4 } 'y
W MOTORS WHICH By
S TDRIVE BOAT 60 OR,
MORE MILES PER HOUR

SMOKE SCAEEN'
APPARATUS

The upper shetches indicate some of the uses of the moszguils in cooperation with larger warships of the
Acet and in convey duty. It will be cbserved that the four torpedo tubes are pointed obliquely forward

APRIL, 1941 489



their personal problems. Grabbing a bite
to eat is one of them, and a serious one.
You may be able to munch a sandwich
while clinging to the saddle of a wild horse,
but try downing a cup of coffee; and coffee
is the standby of all good sailors. Man-
ning battle stations, firing machine
guns, launching torpedoes must all
be accomplished under the same
violent conditions—plus, in actual
combat, the hazards of facing dive
bomber and battleship fire.

No wonder the sailors of the
mosquito fleet have to be tough.
They may be called upon to “take
it" for twenty-four hours at a
stretch. Some Navy veterans who
‘volunteered for the service had to
quit and go back to the broad
decks of the battleship, quiet as

490

Abave, the PT-9 zhows New York's watérfront a
burst of speed. Left, boring a cylinder for one of the
Packard marine engines with a vertical turret lathe

country lanes in comparison with the fast
little torpedo boats.

Changing of waich and shifting stations
must always be done beneath battened-
down hatches. To use the deck would bhe
suicidal. Going off duty, the men climb
into their bunks and immediately strap
themselves in to relax and dream of to-
bopganing through a boulder field.

Seamen in every sense of the word, these
men are also specialists in gunnery, tor-
pedo work or mechanies. Their training in
these boats has been carried out hand in
hand with construction development; they
are familiar with the capabilities as well as
the limitations of the craft. Their job thus

(Continued to page 149A)

Three of these engines drive the mosqguite's three propellers
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Deer Ammated by Mntor Is Archers’ Target

Two sportsmen have construct-
ed an animated target in the form
of a deer that bobs up and down
in imitation of a live animal. Ec-
centric gears driven by a gasoline
engine impart the action, Their
biggest thrill, however, is found in
chasing jack rabbits and coyotes
with bow and arrow in the Mojave
desert, where they ride trucks in-
stead of horses on adventurous

outings, These “mechanized cowboys,” 1.'."]‘:%"'{

are brothers, Walt and Ken Wilhelm, of

Yermo, Caiif., built two trucks from parts

of discarded automobiles. The wehicles
travel far off the beaten paths over ridges
and down gullies, breaking through hedges
and emss)ng r.}_i;r:hes, where the huge tires

d r"*i{"‘-'—fit

AJ
y I Y2 ad I

Left, removing an arrow
from animated figure of
deer which bobs uvp and
doewn realisticallw.
Above, fruchk in which
the brothers hunt j'w.‘ﬁ'
rabbits and covotes with
bow and arrow in the
Mojave desert

prove a match for the
rugged country. For add-
ed fun special controls
permit the trucks to be
run driverless either in a
straight line or a wide
circle. To stop the truck,
one of the brothers fires
an arrow against a target
on tJTw ]g;u:k of the car, which disconnects
a switch and shuts off the engine. After
long training with bow and arrow on the
desert, Ken Wilhelm claims a distance rec-
ord for arrows of more than half a mile.”
The brothers play archery golf as others
do the conventional game.

1Y
Five Hade Tnnls in Pocket Kit All Fit the Same Handle

Readily assembled for doing virtually
any small mechanical job that may arise in
the home or shop, a pocket set of five tools,
used interchangeably in a single handle, is
available. Tools include wood chisel, cut-.
ting blade, wood reamer, screwdriver, and
a hacksaw blade. For places hard to reache
the tool may be inserted at an angle. The
entire get is carr ledin a folding case.

(L o LJ' 491
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Grease Cleaned from Wall
Y Wlthnut Marrmg Paper

TR P, S

To show how cleaner works, only half of grease spot ¥
was covered, and then brushed off as shown in inset

Applied like putty to the wallpaper, a".
new grease-spot remover absorbs oily
marks without harm to the paper. Mild |
chemicals dissolve all grease, and a com-
bination of capillary attraction and osmosis
draws the dissolved grease into the body
of the cleaner. Butter, lard, linseed oil, -
hair oil, olive oil and other oils and greases
will yield to the action, the manufacturer
states. It will not affect color or design of
the wallpaper.

Trap for Indoor Putting Practice
Helps Golfer Improve Play

Conditions on the putting green are sim-
ulated by a portable golf “cup” offered for
Jractice at home on the living room car-
A stroke that wuuld‘ sir-.i?J the ball in

p‘ii[

- LA

spt f

65

Sl
ke
y

-__I Fringe of teeth at top of golf practice “cup™ trap
-.'-} the ball unless the stroke was too hard

" W—*ﬂ-ﬁf _
_)w s 3/

the cup will cause the ball to be caught in
the trap by teeth that fringe the upper
section. On the other hand, a foree that
ordinarily makes the ball hop out of the
cup on a green would also cause it to

boynce away from the trap.
Iy
“Stationary Skis” Give Training
During Summer Months

In order to learn the fundamentals of ski-
ing at home and keep in practice through
the summer, Edwagd Traver,
tady, N. Y., has invented a stationary type
ski—HeId in position by a tongue-and-

™

Shier keeps museles in shape and learne tricks of
balanee on this pair of gliding footplates

groove arrangement, the footplates on
which he stands slide back and forth over
two waxed surfaces with a resistance sim-
ilar to that experienced with skis on snow.,
Roughened surfaces of the plates make the -
use of footstraps unnecessary,

[ A train starts on its secheduled run some-
where in the United States on the average
of every two and two-thirds seconds.

-
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Junior SQuad Aids Suburban Fire Figh:c-élrs

.Frneh’ﬂ'ng’ the
fireman's carry,
best method
for rescues

Above, & young smoke caler comes
on the run with a garden hose to be
hooked up to the fire-truck feeder

Below, a squad of Junior Firemen
demonzirate right way to climb a
ladder with hose over the shoulder

When the siren wails, the Junior Firemen (coircle b grab coils
of fhose, hop on their bicycles and head for the blaze

Chasing the fire engine s no longer a game, but serions
business o the yoauth of Colanial Hligﬁ!s. subwrb of Sacre-
mento, Caltf. Volunteer "buy: LeFiseers Farr and tighhm.u
formed a Juniar Fire Department and are troined by adull
“smoke eoters” do-fight Ramez. They oid in handling
crowds and traffie, carry hose, raise and climb ladders, learn
to administer first aid and mafe rescues, surcey fre has-
ards, Where hydrants are locking they connect garden fiose
te a feeder and il the tank truck from nlnrby home faucets
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IDEAS

j. *-l For the emall-boat SEEMET,

ety ideas in gtyling and
new dapueniences are be-
ng 'Inl'rbducin'. Lefr, six-
oy llalimoant) i
can be carrd sily by

orfe perfan

Cockpit slep .I"o]d.-: op
when Tot—ia_use and
gives the boalman
wmiard room. It =lso
eliminates barked shins

one=half poonds,
one cylinder and can
drlb‘f rowhbool one o

four rmiles per howr -—’

e vl
Model of mechgpicateangt
/ which lifts your boal owut
/?"l af the water and keeps il

under rool aver the hoj
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For BOAT O\X/N ERS

g |

== Radical style innovation
is patented [round bow
yacht tende,
‘be headed into larger
craflt without damage.
The tender iz sixteen

h;l' in length ety

Fy
i
L
L]
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ARELE A ) 27,

ire extinguisher for )
\E‘I"ﬂﬂ'ﬂ_u‘un! discharges Wl
seartridge as elarm and |

Sthen releases the fire- ':
fghting Rud A

Y A o
‘}ff\‘ k If-}

efre ag heeps ] |
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ene day. If uses a

piece of lf?r_'pl Tee ar
dozen fce cubes f
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KI::;.:wbllfr': seat M or dinghy is

welcoumied- h-?:‘;pﬂinm mol accus-
tomed to s l‘ﬂng in small boats
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Hehcal Shaft Pumps Water
3 ‘S.\frnm Dtegp Well

Spiral shaft of type shown can drow water from 100-
foot well when rotating instde four-inch pump colomn

Application of the lifting force generated
a helical rotor to the task of raising

by
rbwater from wells, does away with the use

of impellers, plungers, pistons and valves
usually associated with ordinary methods
of pumping. First conceived by a French
inventor, the idea has been developed by
an Ameriean manufacturer to pump water

* from deep wells. The original pumping

element consisted of a short helical rotor
turning within a resilient stator, or tube,
having a helical interior: but in the ]athl

design the rotor has been lengthened, thus’

compounding the lifting power so larger
guantities can be lifted from a small bore.
Made of hard chrome, heat-treated stain-
less steel, the rotors are precision-turned,
ground and polished, to fit exactly the
spiral surface insidetthe stator to prevent
water slippage. A helical rotor, like the
one illustrated,

driven into a well drilled to a depth of 1(}

feet or more. Supported within the pump's <

casing by water-lubricated bearings, the -
rotor element is connected to a shaft ex-
tending to the surface of the ground where
it is hooked up directly with a motor on
top of a built-in pump head. The stator, in

496 T

is used in a four-inch- 'u
diameter pump column, which can IJL—'~__1__;';

which the rotor turns, is locked to the bot-
tom of the pump column inside a metal

s sleeve, and in case the pump is to be re-

moved for inspeetion this can be done
without lifting out the column or casing.
1 0y

'Li;;,hie’d Match Seen in Blackout
at Half-Mile Distance

In experiments to determine various de-
grees of light that may afford guidance to
British flyers during a blackout, German
scientists are reported to have found that a
lighted match is visible more than half a
mile away. A stable lantern could be seen
for a mile and a quarter, and light from
one window of a fully lighted room for
twelve and one-half miles. e

L i oo Betiind

Adds Beauty to Color Film

Beautiful effects of a color transparency
mav be enhaneed by framing the picture
in an illuminated* holder that wividly
brightens the filme Lighting is provided by
a seven-witt lamp housed within a box
that forms the back section of the frame
and also serves as a stand. The frame is
mounted one the box by means of flanges
which permit it to be removed by sliding
it upward. To diffuse the light a sheet of
opal glass is placed between the lamp and
the film transparency.

-

-

Color transparencies are given lifelile brilliance when
mounted in this frame illuminated fram behind
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TELEVISION i~ COLOR

Above, ¢cene in Columbia Broadcasling Sys-
tem's studio in which color telavisian shot
it baing made. Right, approximately what
you will see on television receiver screen.
Taking & photo of color television is diffi-
cult because camera catchas only colar lines
showing at moment picturé is snapped,




12 By JULIAN LEGGETT

FTER five years in its ‘‘swad-

dling clothes'” of black and
white, television is on the verge
of changing to faney dress,
Within a short time, experts tell us, pie-
tures in all the colors of the rainhow will
be flashing through the air to the re-
eeiver sereens of a favored few Ameri-

o

- ? : E E E b&
{41%0;:, viewing Gener

cans living near transmitting stations.

Television in color has come with a
rush, having been developed and demon-
strated successfully in the laboratory
while most of the nation still awaited the
arrival of black-and-white television. Its
secret is a couple of disks econtaining red,
green and blue filters. One disk rotates

Iﬁ/bt‘a
EI-HricCEé?panf: demon-
hahun of color television. Here ¥nly a revolving

:u|u-r disk has been added to standard television

recaiver; another disk is used at transmitting end.

Left ta right, Dr. P. C. Geldmark of Columbia,

P. D. Ru:lqo{ Genoral Electric, Dr, E. F. W, Alex-

anderson of General Electric and &. H. Payne of

Federal Communications Commission. Left, new
Du Mont twenty-inch television receiver.

|
|
i~
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in front of a pickup tube
at the transmitting end.
Synehronized with it is
the seeond disk which ro-
tates in front of the re-
ceiver tube in the indi-
vidual set. When the red
filter is in front of the
pickup tube, only those
parts of the scene or pie-
ture being televised which
contain red register in the
pickup tube. At the same
instant the red filter in
front of the receiver tube
in the individual set per-
mits only red portions of
the pieture to reach the
viewing screen, The same
holds for the green and
the blue filters, with each
operation performed at
lightning speed.
Comparatively few
people understand how
television works, even the
black-and-white variety.
If you place a strong
magnifying glass over a
photograph reproduction
in a daily newspaper, you
see that the original pho-
tograph, when it was
made into an engraving,
was broken up into a field
of black dots varying in
diameter and hence, to
the eye, in density. To
get a television image, the
original subjeet in effect
is broken into a number
of eleetriecal impulses
which do approximately
the same things when
they arrive on the televi-
sion viewing sereen—they

Above, Rockwell Kent, locking in mirror, sees haw he appears
to television audience. Mirror is shown above lens of tele-

vislon camera in General Electric's liudLiUi ﬁl}(ﬂiﬂgdﬁ M. Y.

— ——

TRAMNS-
MITTER

ANTENNA,

ECEIUIHG
ANTENMA

TRANEMITTING

Above, Dr. Goldmark, CBS en-
gineer, at still projector of
coler televisien equipment
which he developed. Left,
sketch of how :orr hln\rtilun
works. The setup is identical
with black-and-white telavision,
save that color disks are used
at transmitting and receiving
ends and that controls include
color mixer.
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Above, at the controls in General Electric's tele-

vision studie. This is a natural-celor photo, as is

the one below which shaws a taster applying

voltage to television receiving tube. The mask is
protection against fube explosion.

« in liwgs which e
picture. This picture i
posed of 441 tiny lines—a stand-
ard in the industry.

Special equipment seans, or
goes over the entire scene or pic-
ture heing televised, picking up
liht waves which 1n turn are
converted into the eleetrical im-
pulses that are transmitted, then
changed back into light waves ;
the receiving end, thus formimg
the pieture. Dr, Peter C. Gold-
mark, chief engineer of |
luml Broadeasting System’s
tels m department, who de-
veloped the tri-color television
system demonstrated reecently,
employs a seanning method dif-
ferent from that used in most
black-and-white systems. The
pieture is completely seanned
every sixtieth of a second, in-
stead of every thirtieth of a see-
ond. However, at the end of the
first sixtieth of a seeond, only
two colors have been used. The
third ecolor requires an addi-
tional 1/120 of a second, bring-
ing the total to one-fortieth of
a second for a single picture in




full eolor. The Goldmark sy
works like this:

Odd-number lines are seanned
in red in 1/120 of a see
the even-numbered lines are
geanned in green in 1/120 of a
gecond. At this point the whole
picture has been scanned, but
there is no blue. Time thus far:
one-sixtieth of a second.

Now the red on the odd-num-
ber lines has faded and these
game lines are scanned in blue in
1/120 of a second. Now the
whole picture has been seanned
one and one-half times, but in
full color only once. Time: one-
fortieth of a second

Tlt{- green on the even-number

i now faded, so these
3 are seanned in red
/120 of a second. At this
point the pieture has been
seanned twice, but in full color
only one and one-third times.
Elapsed time: one-thirtieth of a
soeond.
Now the blue on the odd-num-

Above, typical scens in studio, with dancer and
athers performing for General Electric's telavision
camara, This is a natural-coler photo. Below, Dr.
Alexandersen helding color disk of the type used
in color television work. This also is a color phate.
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GQ' Above, making adjustmants on'C'BlS telecine camera in
studio control beoth. This camera is used to telecast
| motion pictures from films. Below, unusual viaw of an-
| tenna employed to get good results in televisiom wark.

ber lines has faded and these same
lines are scanned in green in 1/120 of
a second. Now the red on even num-
ber lines has faded and these lines
are scanned in blue in 1/120 seeond.
At this point the pieture has been
scanned three times, twice in full col-
or. Total time: one-twentieth of a
second. And now the whole eyele
begins again.

Dr. Goldmark’s system is based
largely on the faet, which he proved
to his own satisfaction, that the hu-
man eye will remember a succession
«©f theee pictures, each in a different
color, long enough to blend them
into a single full-color image. Of
course the pictures must be passed
very rapidly before the eye to
achieve this illusion of spontaneity,
as well as simultaneity.

Students of eolor photography
know that most color piectures are
produced through the use of at least
three separate elements. No matter
what the process, the final photo-
print usually requires three elements
—three negatives or three transpar-
encies superimposed npon mounting
paper. On this basis, one would as.
sume that projection of color televi-
sion would require three projectors,
all foeused on the same scene and the
resultine light mixed. This might
be fairly simple if it weren’t for the
faet that each color beam needs the
same transmitting area, In other
words, a pictare in three colors
wounld require approximately three
times as much space in the compara-
tively narrow transmitting band of
ether assigned by the Federal Com-
munieations Commission.

The Goldmark system, by which
only a single color is transmitted at
one time but so rapidly that the hu-
man eye blends the colors to form
the full-color image, solves this prob-
lem.

Originally the Columbia system
employed motion-pieture film, with
the scene being first photographed
on the film and then televised. Now
Dr. Goldmark has found that direct
pickup, televising the scene without
using the film, is possible, In the
direet pickup method achieved ex-
perimentally in the Columbia labo-
ratories, no more intense light level
is required than has been needed for
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Du Maont television equipmeni— "
camera, contrals, synchronizing sig-
nal generator, power supply and
other units—all capable of baeing
packed inte aute |above] and
[right] applying ancde coating to
television receiving fube at Gen-
eral Elactric.

black-and-white television.
In actual practice, however,
color pickup probably will
be improved by employing
additional light, but the
amount of light needed does
not appear to present g
problem, Dr. Goldmark
points out.

An additional feature of
the Columbia eolor televi-
sion is eolor eontrol, which
will be used to justify the
color values of scenes tele-
vised out of doors with those taken in-
doors. Sunlight has a different eolor
from artifieial light and refracts in dif-
ferent shades. With eolor, during a
dramatie seene on the sereen a room will
siiddenly, in effeet, leap into flame at the
turn of a dial. The same room, with an-
other turn of the dial, will be made to
shift from afternoon sunset to moonlight

To establish a musieal
ean be

to morning zlow,
theme, an actual aura of **blue"’
cast on the image of a danece orchestra
and character hints, emotional phases or

“eopoler’ settings will be at the trans-
mitting engineer's finger tips.

Color television, as demonstrated by
Columbia, gives lifelike realism, seeming
to add a third dimension. An idea of
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what it i like may be gained
from this:

Two receivers stand side by
gide, one showing black-and-
white pictures, the other color
pictures. On the first sereen a
girl appears strolling through a
garden. The pieture is just
what you would expeet to see in
a vacation snapshot. On the
other sereen, the girl is discov-
ered wearing a gay yellow hat,
a bright blue dress and ecolored
ribbons, the garden lawn has
come to life in a gay green, and
flowers in pink, blue, red and
orange literally have leaped into
being., The contrast is startling,
In another seene the blue of the
water stands out in sharp econ-
trast to the blue of the sky as a
trim yacht secuds by—evidence
of the effect of color control,

Dr. E. F. W. Alexanderson of
General Electrie also is working
on television in eolor. In a recent
demonstration, no additional
equipment other than a revolv-
ing disk was employed to convert

lack-and-white pictures to color.
A two-color twenty-four inch re-
-yolving disk was installed about
twelve inches in front of the pie-
ture end of the eathode-ray tube
in a standard receiver, As the
disk whirled at 1,800 revolutions
per minute, its transparent field
of orange-red and greenish-blue
reproduced a program coming
from a distant studio in realistic
colors. At the studio a similar
disk was whirling in front of the
iconoscope pickup tube of the
transmitter. In early experi-
ments, General FElectric engi-
neers tried both two and three-
color disks. With two colors and
a speed of 1,800 revolutions per
minute, the same colors sue-
ceeded each other thirty times
per second. With three colors
they (Continued to page 1284)

Top, Dr. Goldmark threads colored movie
film into machine which projects it for
telecast in full color. Bottom, sxamining
fifty-kilowatt broadecasting tube which
undergoes tests similar to those employed
for television transmitfing tubes at Gen-
eral Electric, Both these photos are
taken from natural-color film,
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Parachute bpens Itself When Cord Is Broken
—_—— / {
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Line conneclting parachute with plane pulls rip cord l.l.rFllEnII jumper is safe distance below the ship

Fire-fighting aviators of the northwest-
ern timberlands and parachute troops of
the U, S. Army are pioneering a new tech-
nigque that makes it unnecessary for the
jumper to worry about pulling his rip cord
at just the right moment. The 'chute is
opened automatically when the jumper is
a safe distance beneath the plane, a sturdy
line attached to the airplane pulling the rip
cord and éhen breaking loose from the

plane. This method is used by the para-
chutists of the U. S, Forest Service who
drop from the skv to strategic spots fob
fighting forest fires, and is now being prac=-
ticed by the army parachutists who are
undergoing a special training course at
Fort Benning, Ga. Until now, teaching the
beginner the exact moment to release his
parachute has been considered one of the
most difficult parts of the training.

Trailér for Outboard Racer Has Cnmpartment for Motor

At least one nuthuarﬂ ':rame‘r rides h"‘@r alo

......

signed a]ummum-ﬂum'ed trailer of its own.
In the rear section there is an enclosed
compartment to house the motor, tools and
accessories. The boat is the Annihilator,
which holds the mile record of 40,958 miles
per hour, and the three and one-half mile
competitive record of 37.527 miles an hour,

{[There are approximately 33,200 freight
and passenger trains in operation daily on
the railroads of the Umted States.
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Outhoard racer rides ﬁl‘ghwn}ls an ,\'pﬂ:fﬂf trarler
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Thm Plastlc Sheet Is Latest Furmtur? Veneer

Thin sheet of plastic may be put on| farniture
manually, as acbove, or mechanically at factory.
Upper right, Paneloid iz easy to apply ta walls
without szpecial preparation. Chest, botitom,
shows ene style of fnish

Applied like veneer to household furni-
ture, radio sets and pianos, a wafer-thin
plastic sheet, made in laminated form, of-
fers a wide variety of modern designs and
a new kind of surface that is remark-
able for its endurance and resistance to
damage from anything but severe abuse.
The furniture is available for every room
in the home. Since the colors are an in-
tegral part of the plastic surface, they will
not fade or wash off. No furniture polish
or wax are needed to keep it clean, but the
surface may be washed with soap and wa-
ter, or even scouring powder, without risk
of damage.
called, resists warping; is highly resistant
io scratches, mars, nicks, chipping or flak-
ing; is unaffected by oils, ordinary acids,
perfumes, alcohaol or nail polishes, and re-
sists extreme temperature changes. It ean
be exposed to direct rays of the sun for
long periods without discoloring, and hot
dishes or platters placed on the table top
leave no marks. In another form, under
the name of Paneloid, the same plastic
sheet, bonded 52 flexible backing, may be
applied to whlls instead of tile, or used for
refinishing old furniture and fixtures. Spe=

cial glue is available for applying it to fur-

APRIL, 1041 J)ME, (qfr’bﬁ‘i.
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“Blastyle” furniture, as it is |

niture as well as to walls, although certain
tvpes of casein glue and cold synthetics
will do. Sheets of the plastic are two-one-
hundredths inch thick, and their flexibility
permits them to be applied to any flat sur-
face or a curved surface of reasonable ra-
dius, using a press or set of clamps.

{[Farm produets from 2,500,000 acres went
into manufacture of motor vehicles in 1940,

LJLrLr‘ f ;‘w_ 19 LLagidn 507



Above, making a landing. Below, ‘chutists with
machine gun zet up and ready for firing less than
twa milnutes after londing, Twelve jumpers can

Right, parachute trooper, jumping from plane
preparafory to going into action. Above, he has
pulled the ripeord and iz Aeating to earth

leap from plane in ten seconds

LA - ¥

TG COMEAT sudden attacks on any of

this nation’s defense bases, the U, S.
army has organized a new military arm
known as the Air Infantry. An attacking
foree with hitherto unknown mobility and
speed, it can be rushed almost anvwhere in
record-breaking time to meet any threat
of invasion,

The purpose of the unit is {o surprise the
enemy behind the lines,
disrupt communications
and destroy bridges, air-
ports and other vital mili-
tary centers, with a min-
imum of time, L'F‘EH!’L .'|.n|;|,
EXpense,

LTH':]N' the new proce—
dure, several hundred
parachute soldiers, armed
with light weapons, are
dropped in a military
zone, followed immedi-
ately by the landing of
troop planes carrying
three or four hundred
heavily armed infantry-
men, machine guns and

POPULAR MECHANICS



other fighting equipment. In
case of a4 more serious emer-
gency, even more soldiers
could be transported by air,
A number of large trans-
ports could carry 1,000 aprial
infantrymen 200 miles in less
than an hour.

Such a force, Air Corps
tests prove, could be dropped
within a few minutes near
an enemy airdrome, power
plant or key bridge. Twelve
men can jump with para-
chutes from a plane in ten
seconds and open fire with
machine guns in less than
two minutes after landing.
But this merely hints at the
military potentialities of the
procedure, Russia's Red
Army in practice warfare
has dropped as many as 5,300
‘thute soldiers in a single
operation. And large-seale
landing of fighters via the
“"giant umbrella” is only one
phase of the U. 3. Army plan.

This new unit is divided
into four major groups: par-
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Above, company- _ufsnljl}éfh with complete equipment wndergoing
inspection prior\to takeoff in big plane to practice landing attack on
airfiald, Below, parachute jumpers inside navy blimp on way to
practiee leaps inte space. Heavy clothing pretects men frem cold
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Above, loading a three-inch gun inte a bombing plane. Below, a

small part of air infantry's equipment that must be carried in
Included are motorcyeles and life preservers.

plane.

transport can carry about two fons en normal hauls.
ments, with equipment, can be trnnspuﬁud‘ casily by air

achute detachments, detachments landed
by airplane, a combination of the two, and
high-speed aerial transportation of war
equipment and supplies,

The landing of troops by plane and par-
achute was achieved by the Germans with
spectacular success in several of its recent
conguests, notably in Norway. Their ex-
perience has shown that parachute landing
units under certain conditions mav serve
as a quick means of disorganizing the eon-
trol of troops and communications of the

510 ; £
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enemy. “Jumpers,” for in-
stance, armed with pistols,
rifles and machine guns,
could seize an air field or
other strategic ohjective and
cover the landing of squad-
rons and transports carrying
infantry and artillery. This
might further exert a deeci-
sive influence on the course
of operations and bring
about complete defeat of the
enemy in a particular area.

Two widely separated
“tegt gpots” in the south are
being used by the Air Corps
to develop its new striking
force. A special unit, known
as the 501st Battalion, creat-
ed out of the Twenty-ninth
Infantry at Fort Benning,
Ga., is pioneering the work
w1th parachutes. The main experimental
unit for working out new methods for car-
rying troops and equipment by planes is
the Ninth Infantry Regiment at Fort Sam
Houston, Tex. In command of the para-
chutists is Maj. William B, Miley, an infan-
tryman who also graduated from the Air
Corps tactical school. He has introduced
tumbling as part of the training of his
troops. It keeps them in shape and helps
them in landing, he says.

The battalion, numbering 412 men and

Each big
Entire regi-

POPULAR MECHANICS
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fifteenn officers, soon will have its
own training field. A 900-acre
tract next to the Fort Benning air
field has been set aside for their
use, and two 390=-foot training
towers will be built. They will he
similar to those now owned by a

Left, leaping from troop plone in simulated attack. Right,
i . ; teaching men how to fall properly from ecight-foot platform
commercial firm at ng]'l.ts‘tu'.l."n, is ane step in training. Below, jumping frem practice tower.
N. _]' which were used to train *Chutist is pulled to tep and released for free dezcent

some of the veteran members of
the hattalion. One of the towers
will be used for “controlled”
jumps, opening the 'chutes by me-
chanical means and guiding their
course downward. The other will
open the “umbrellas” mechanical-
ly, but will permit free descents,
Training procedure has several
phaszes, First, each man must learn
how to prepare and fold his own
‘chute. Next he iz given thorough
instruction, on the ground, con-
cerning how to jump. He is told
that the umbrella takes about one
and three-fifths seconds to open.
Steering is done by pulling down
the shrouds on the side toward
which the jumper is headed., Now
the parachutist is ready to jump.
But he i=n't allowed to go aloft,
evern on the iraining tower, until
he learns to fall properly from an
eight-foot platform. Next he takes
to the tower and finally to the air.
The entire course takes four to six
weeks., Practice is conducted reg-
ularly in collapsing ‘chutes to pre-
vent being pulled by the wind
{Continued to page 155A)
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“J AnyLatheBoresTinyHoles

~ With Aid of Small Holder
£

L

Using small-diameter tool in holder to bore hole in
model lecomotive. Inset, inserting tool in halder

mall-size boring tools for lathes may
> e fashioned quickly and cheaply to fit a
tool holder, now on the market, that is at-

[ )

tached to the lathe. The boring of small
holes iz a problem, for the smallest boring
tool regularly found en the market uses a
bar which must have a bent or up-set end

act as the cutting point. This means that -

the hole to be bored at the start must be ,%
several times the diameter of the har td‘-\a-...n

Ty

.

ive it clearance all the way around. The
n

=

be machined down to any diameter re-

. guired. In grinding the end, the small tip
a or cutting edge iz left on it, and then the
.~ bit may be hardened with a blowtorch or<
~. Bunsen burner. Thus bars of any reason-
~y. able diameter or length are readily made

<

3 in the lathe, and after being hardened and® |

E-':‘J N ground they are ready for work.

Split-Second Switch Puts Out Arc
to Guard Power Line .

Accidental arcs occuring between wires
on high=-voltage power lines, started by
lightning, wind storms and other uncon-

trolled conditions, are snuffed out in Yize
? J

CAL Gt 4L ZAAnCe.

Lot 3§
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‘
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holder, which can be operated on =
small or large lathes, has a recess accom-_ J

odating quarter-inch round tool bits—
made from ordinary drill rod, which can =

.
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of a second by the action of switchies that

can be hung on the poles, thus greatly re-
ducing the number of cases in which arcs
sever wires by burning them in two. Some
of the new high-speed switches are com-
pletely automatic, eliminating the unnec-
essary blowing of high-tension fuses (yet
permitting them to blow if the trouble
warrantz it) and then serving to reclose
the cireuit when the trouble has passed. In
some cases the “offender” is destroyed
immediately by the arc, as when a small
wire like a radio antenna falls across the
lines. Howewver, many instances ocecur
where the fault is persistent, such as =
heavy metal object that cannot be de-
stroyed by the arc or a condition where
wind may wrap adjacent wires firmly about
each other. The switches can be depended
upgn to act correctly in all emergencies.

L. 4D
Safety Gun-Rest on Hunter's Belt

Points Barrel Upward

Fastened to the belt by metal loops, a
patented rest for the hunter's shotgun or
rifle holds the muzzle aloft to avoid acei-
dents, and reduces muscle fatigue by sup-
porting the gun’s weight. It also helps get
a faster bead on game since the gun is
alwavs in readiness for quick action. Built

»to accommodate average-size gun butts,

the rest works on a swivel permitting an
inch of movement for convenience when
worn on either the right or left side. It is
made of steel and aluminum and weighs
ly six (:LI}I[;(.‘.'L

-

Gun rest, fastened to hunter's belt, relieves strain of
carrving gun and keeps it handy for gquick action

POPULAR MECHANICS
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Ski-Mobile Tows Anti-Tank Gunin Snow Drill

Whiteclad ski troops of Sizteenth Infantry houling an anti-tank gun ever snow at Lahe Placid, N. Y.,
uze a “snowmeobile” equipped with skis at the front end to tow the gun which also rides on skizs

Over snow-covered ground at Lake
Placid, N. Y., a specially constructed ski-
mobte—was put into service transporting
an anti-tank gun also moynted on skis.

|L1H"F

This mode of travel was tested in maneu-
vers carried out by Sixteenth Infantry ski
troops while training for winter warfare.
Track-type tread was used on the auto.

Wheeled CaneWitha Headlight Aids Walkingin Blackout

r : ‘1"‘!"

Pedestriaon lights way through Ell-ﬂ'.‘.hauf in Holland
with aid of headlight mounted on a wheeled stick

APRIL, 1941

) whe?l as on a hicyele.-

Dangers and difficulties of trudging about
in blackout-darkened streets have been
minimized by the introduction in Ho].land
of a walking stick equipped with a w
and a spotlight that illuminates the grﬂund
a few feet in front of the pedestrian. Elec-
tric current may come from flashlight bat-
teries or from a generator powered by the

e l: r-".
2,656 Ports Dot Aviation Map
of United States and Alaska

In the United States and Alaska on Jan-
vary 1, 1941, there were 2,656 airports,
landing fields and seaplane bases, an in-
crease of 205 over the figure for January 1,
1940, according to Donald H. Connolly, Ad-
ministrator of Civil Aeronautics. The
mercial airports; 289 Civil Aeronautics
Administration intermediate fields; 307
auxiliary fields; 21 naval air stations; 69
army fields, and 161 miscellaneous govern-
ment, private and state airports and landing
areas. Of these, T76 were either fully or
partially lighted for night flying. In addi-
tion there are now 325 seaplane bases and
anchorages, compared with 171 a year ago,

ieen ﬁquped to qurate after dark.
MEA L va

Wl
LA Ol

R )

8 lrL--!jE-L{"—dTL L

Lerryrnll oo 513

% A
L Y

Fad

L4



The lady at left is not pos-
ing for a fuluristic por-
Erait; this is a searchlight
test demonstraling cdn-
tour reffection of various
substanees and colors.
Anbi-aireraft !Igh!; af fap,
8080 millien candlepower
each, are elfective five and
ene-half miles in air.
Right, a light tunnel to
test Lights and color com-
Binations ; spaced, circular
apertures eliminate re-
flected Iight so direct
beams can be measured

COne of the army's
gixty-inch lights
points a search-
ing finger in the

invading airplane

direction of an |

FTHE forward march of science has been
so rapid most of us have missed the
significance of one far-reaching change—
the overshadowing of the picturesque, lone
inventor by the huge research laboratory.
Everyone knows what men like Edison
and Marconi did for civilization, but no one
can name the sole inventor of dozens of
new lhittq:—_; !il-:r,_* rayon, H_‘.'JI[]Il?til:_: r'l.::llhl_"['.
plastics, pliable transparent fabries, tele-
vision or the modern, practical automohile
and airplane, They are many-sided re-
search laboratory inventions in which
many men and many minds contributed
anonymous parts,

This teamwork system may have elimi-
nated some independent experimentation,
but if giant enemy bombers ever dot our
night skiez we will have reason to appre=
ciate the coordination made possible by
these laboratories,

POPULAR MECHANICS



At left, General Elcc-
tric effineers test
ane of the Ave-foal,
parallel beam search-
lights developed for
the [N 5. Army. This
same type ix heing
used in defenze of
Landon. An airplane
fright} iz caught in
the heam, 5o pnu.lt’.l‘fuf
that passengers in a
plane twelve miles
away can read news-

One adyvantage of organized research is
that these trained engineers can be formed
into specialized divisions, like sections of
an army, and each group assigned to a spe-
cific problem. That is exactly what is hap-
pening. Laboratories are being enlisted for
war duty by a government agency. Thou-
sands of research engineers have already
turned from their efforts to make life eas-
ier to a grim, hew task, to make our life
gafer, They are applying themselves to
improving the aceessories of death—ex-
plosives, weapons, gun turrets, torpedoes,
anti-aireraft detectors, searchlights, homh
sights, gunfire controls, protective armor,
communications systems,
warfare chemicals, black-
out devices, gas masks
and so on,

Naturally most of the
results these experts have

APRIL, 1941

paper by its light

on U.S. SECURITY

The globe below is a
three-dimenszional
blueprint used in
laberatories te meas-
wre the distribution
of light of varfoos
colors and their pen-
etrating values

515



Thiz specially designed photometer measures light output of searchlight

obtained are secret, so secret indeed that if
war is to be the fate of this nation, Amer-
icans themselves will be surprised at some
of the things they have developed. But the
preparations for civilian protection already
worked out by one of the dozens of great
research organizations are no secret. The
organization is the illuminating laboratory
of the Gemeral Electric company at Sche-
nectady, N. ¥. And the activities of these
scientis a long way toward throwing

Relow, horizental gseetion through a "stepped™ reflec-
tor. Right, light from incandescent lamp shines
through blue “blackout™ glass held over window ¢ left
panel) but sodium light (right panel) is blotted out

216

light on U. 5. defense,
forlight is their specialty.

For instance, it will not
be necessary to “black
out” American homesand
industrial plants, as they
have in Europe, by turn-
ing out lights, or covering
windows and doors with
stuffy fabries or solid
shields. H. A. Breeding,
physicist at the Schenec-
tady illuminating labo-
ratory has shown that a
combination of blue-
painted windows and
yvellow sodium lighting in
factories and homes is
one answer to this prob-
lem. Breeding uses ordi-
nary paint treated with a
special blue dye; win-
dows so treated will admit daylight. But,
more important in war time, buildings can
be lighted inside with sodium lights, not
one flash of which will escape through the
blue windows at night to guide raiding
planes, A sheet of this blued glass blots
out sodium light completely because, un-
like daylight and incandescent light, it
contains no blue to be transmitted.

The ultra-violet rays of the mereury
lamp, popularly known as “black light,”
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can also be used if enemy air
raids reach this continent.
“Black light” rays are invisi-
ble to the eye, but can be de-
tected by fluorescent paints
which could be used on sign
posts at street intersections to
direct pedestrians, and along
curbing to guide motorists.

In the event of all-night
blackouts, the lighting of store
windows can be so arranged
as to be invisible from the sky
by using low-intensity lights
and special reflectors which
would direct light away from |
the street and toward the
back of the window where it
would be absorbed in a dark
backdrop. Luminescent paints
and black light will also find
application here.

General Electric engineers
are experimenting with an-
other device which would en-
able electric power stations to g B g
turn out street lights in five aieraft finder mamu.
seconds without disrupting /fectured at G. E. plant.
other electrical service to ‘:;f;;f,}n;":';:":.xﬁ:
homes and industry, if air dustry lactary
raids threaten. The lights can
be returned to normal operation five seconds after
the “all clear” signal.

At present, such quick control of street lights is
not possible without disruption of all electric serv-
ice or the use of expensive equipment now in =
operation in only a half dozen cities. Most street -
lights are turned on and off by time switches, or -
by power men who must travel to numerous con-
trol points in a city. Obviously theze methods are
outmoded in time of war, unless all street lights

The Venice oil fields in California are studded with lights
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Protected by a mask, the engi-
neer above is studying the car-
bon action of an 800 million
eandlepower anti-aireralt “aye™

are made to operate at a
very low intensity, invis-
ible to aerial raiders. The
scientists are also work-
ing on this angle. Accord-
ing to these experts, pres-
ent street lights can be
virtually blacked out by
the use of low-intensity
shaded bulbs barely vis-
ible to persons on the
ground, and completely
invisible to air raiders,
For defense against en-
emy planes, General Electrie is
building giant sixty-inch search-
lights, The powerful lights spot
airplanes five miles high, and help
keep them at a great height where
accurate bombing is difficult,
These same lights can be used in
coast defense work against war-
ships, spotlighting them far out at
sea and enabling shore guns to be
brought into action. A newspaper
can be read by their light in an
airplane twelve miles away.
Many factories are already on
twenty-four-hour-a-day produe-
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tion schedules to speed construc-
tion of war equipment. Saboteurs
will try to destroy plants and the
products they are making. These
agents prefer to work at night,
but the illumination engineers
have worked out protective ap-
paratus—brilliant lights to pro-
tect the fences which surround
most industrial plants, and high-
powered searchlights atop guard
houses to spot the saboteur. In
restricted areas, the photoelectric
eve is being employed to detect
persons who {ry to gain access
without permission.

Auxiliary lighting systems,
which might be used if the main
power supply fails, have been de-
veloped. These operate from gas-
oline generators or storage bat-
teries and are also being built
into trucks, forming portable
emergency lighting equipment
that will step in when
central power stationg
are bombed. Floating
power stations are also
planned.

Just as the General
Electrie illuminating
laboratory did not wait
to be recruited for war
time service, the func-
tions of the research lab-

{Continued to page 142A)

Left, a G. E. scientist is photo-
graphed in the Auorescent glow
of a softball used in laboratory
experiments with “black light."”
The model tunnel below is
used to study lighting prob-
lems of wvehicular tunnels
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Foursomes can play this billiard game designed to present problems similar to those on a golf course,
Q’f‘} Ne two tables can h played alike since each is fitted with hazords dissimilar from all the others

m LAy 1."._{_. -
Tables take the pIace of golf greens, and
» cues replace clubs, in a sporty game- that
'3 combines hilliards and golf, introduced
recently in Florida. Nine pool tables com-
plete the “course,” each “hole” being dif-
ferent and having its own arrih ent of

bunkers and traps. Sand traps and water

hazards are absent, but the average player

finds it difficult to break par of twenty-

four. Players progress from one “tee” to

another, j ust as in golf, and it takes a high
to match par all a

g,ree of
-‘Music Box I‘lféﬁ%'ﬁ‘bk &Eecmgs in OId Lf‘aahﬂwéd ones

% One hundred different melodies in the
tinkling tones of grandfather's day are

_"-' Music hox clinks melodies recorded on metal disks

APRIL, 1941

possible with a music box that plays disk
records. The instrument runs by clock-
work mechanism and will play a dozen
records on one winding. A storage box for
zixty records, matching the finish of the
musig box, also is available.

iirp{ane‘Gun Fires Backward

Said to be the first of its type, a machine
gun that fires backward is being used by
the British Royal Air Force. It is fitted
under the plane’s nose in position to guard
the tail and engage attackers who come up
from below. The backward-firing gun is
operated by the navigator, who aims it
through a series of mirrors. i

-
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Trained dogs cre used in Berkeley squad cars, thus eliminating
need for a second policerman to make trip except in emergencies

IN THE war on crime, policemen in sev-

eral cities are being given valuable as-
sistance by trained dogs. When some of
the Berkeley, Calif,, patrolmen start their
night “beat,” they are accompanied by
alert Doberman pinschers schooled to help
catch law-breakers.

Training of the dogs is under supervision

520
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S Tl lzrer, Lads

Abeove, dog being trained to hold on to
assailant uniidl command te let ro. [nset,

baard in mouth

of C. A. Roy, official “schoolmas-
ter” of the Berkeley police depart-
ment's dog force and owner of the
International Police Dog Training
Sthoeol at Richmond, Calif. At this
school the dogs undergo eighteen
months of training that equips
; them for trailing, protecting offi-
= cers, facing gunfire, disarming
. eriminals, taking sticks or other
weapons away, locating hidden
s persons, jumping walls and other
ohstructions in chasing criminals,
guarding officer's car when he is
away from it, guarding prisoners,
warning officers of the approach
or change of direction of someone who is
moving about, and finally, among many
other things, alwavs warning the officer of
impending danger.

In Berkeley the dogs are useful in the
widest variety of ways of any police de-
partment in the United States. For in-
stance they are used in the patrol cars,

POPULAR MECHANICS
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which is an innovation in ]hﬂi-."!c' work, 1t
Chief of Police J. A. Greening of Iﬁ.ﬁ
Berkeley, savs: E
“In Berkeley we have the Univer-
gity of California, and our dogs have

completely stopped theater crashing i g

by celebrators after big football ral- &= R i 1 A
lies, The erowds used to force their =5 i ;‘h
way in without paying admission, 5o = i g

We stationed four dogs at each lobby L -
entrance, with four policemen four %
paces behind each dog. The crowd r

moved forward, the dogs growled, F*® R
bared their teeth and advanced a step o Bl

'} Dog learning to wrest club from

<" ¥ trainer (abeve), another being

: tested by trainer with burlap-

protected sleeve on ability to

guard anything left with it

fleft), and learning te scale
nine-fool wall {below )

o,
) ;. I. fon
o4 T -'ﬁ“h -FEEW s L R

to meet them. Those in front re-
treated and pushed those surging
from the rear into the street. We've
had no trouble since the first few
lessons of this kind”

An important work is training a
dog in trailing by nose. Once the
dog has become proficient in the
country he is brought to the city and _
given experience in trailing on | ! o7, Nt
crowded city streets, through the = i
multinde of scents which he will

encounter. = ¥ R | &+ AELSRE W

B

Cuite often police departments in
other California cities eall on the
Berkeley department for help with
their dogs. BRecently a girl was re-
ported missing in Oakland. It was
thought she had been kidnapped.

A dog was taken to the scene
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Dog being taught to bite ropes binding

persen with whem it may be working

fabore) and dog and officer ascending

stairs to investigate door that should not
be open (below )

where she was Iast seen talking to a man
in a car. He picked up her trail and fol-
lowed it for several blocks to where she
had walked and gotten on a streetcar.
Checking places where the car stopped re-
vealed she had gotten off near a bus sta=-
tion. The dog trailed her from the street=-
car stop to the bus station and later she
was found in Los Angeles to which she had
gone of her own accord and not as a kid-
napping victim.

“My dog Fritz has been of great value to
me,” says Police Officer 0. W. Rouse,
“and I always use him on prowler calls and
alarms, and in door shaking and routine
checking. One oceasion stands out in my
mind. I was about to enter an alley after
midnight to make a routine check when
the dog refused to enter and indicated that
something had drawn his attention down
the street. Fritz, released immediately, ran
to the middle of the block where he cor-

522

nered a man and held him at bay
until I arrived. I found him car-
rying loot taken from a Berkeley
home and a box which he used to
gain entrance to windows, Later
we found he was wanted for bur-
glary in San Francisco. I was en-
tirely unaware of the burglar until
the dog notified me.”

“The training of a dog begins
when he is a puppy,” explains Roy,
“and all training is done without
the whippings so0 commonly em-
ploved. At the age of three months
he is broken to the leash. Com-
maon sense is used in the training
of any dog, puppy or otherwise.
It is alwavs remembered that no
dog should ever be whipped or
beaten, and that it is a simple mat-
ter to impress upon him what is
desired without abuse of any sort.

“Obedience training is next in
line, and is very important be-
cause police dogs must obey their
superiors or they are just as use-
less as a police officer that will not
obey his superiors.”

Teaching a dog to heel at com-
mand iz probably as difficult as
any of the obedience commands,
but it is very important that he be
taught this thoroughly in police
work. Let's take a look at Roy's

POPULAR MECHANICS



training methods. While on the
leash the dog is always kept in po-
sition, with his shoulder at the left
knee of the trainer and this he
must learn first in his obedience
training. A short leash is used to
pull the dog's head to the trainer's
left thigh. Then, circling to the
left, the pressure of the leg against
the dog's head automatieally keepe
him in position. Once the position
becomes familiar, and the dog falls
into it naturally, the trainer starts
to vary the procedure, stepping
away to the right, or forward, or
backward, keeping the dog always
in position. All of these com-
mands are done on the leash until
the dog answers perfectly, then
the leash is removed and the dog
is worked without it,

Of vital importance 1o dogs in
police work is the ability to climb
and jump, for without it they are
no good for chasing eriminals or
investigating places which an offi-
(Continued to page 11BA)
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Trained dog climbing ladder i" abn:m-} and
. carrying decorated dumbbell to make task
arder. Left, dog will not attack as long
as man's hands are up. Below, ﬁwuﬁ«

tn.hru open window

523



]

.',__I(.}-IL £ Ay g

CEL{' 97 b{m/-fe g‘e'z” 7 ‘;4%

Ly
Drawer in Kitchen Chair
Handy for Tableware

Sliding under the seat where it is out of the way,
this drawer is handy for storing table accessories

In a kitchen short of drawer space, a
chrome chair with a drawer beneath the
seat, now on the market, would be a wel-
come addition. It contains storage space
for linens, napkins, silverware and towels.
A small catch prevents the drawer from
sliding out accidentally when the chair is
tilted, but slight pressure releases the
catch so the drawer may be pulled for-
ward. The chair is leather upholstered.

‘ ——
y ET!:ml Used as Transplanter

or as T\,\, o T,mw Is

o '\E an y E&:ﬂ
tasks can be per-
formed neatly with
a two-piece tool
which transplants
without disturbing
roots, digs or
plants bulbs,
SEI'VES as a gauge
to measure depths
and distances for
planting, and can

g be taken apart to
. {./‘-z:{d,cﬂ]; d
) r-*-{ﬂ.f {J- Lie

. of patents awarded since the present sys-

. issued in, 1939,

form two trowels. As a transplanter it digs
the hole by removing a core of soil, then
lifts out the plant, keeping the soil packed
about the roots, and sets it in the hole in-
tact, In the same way it digs holes for
planting bulbs, leaving loosened soil at the
bottom to receive the bulb. The tool is
made of heavy-gauge steel.
J i~
o R
Inventors Get 42,248 Patents
in U. S. During 1940

There were 42,248 patents granted last

vear by the U, S. Patent Office, a slight de-

crease from the 43,030 total for the year |
1929, This brought to 2,227,417 the number

43

tem of numbering was adopted in 1836.
While small numerically, the number of
patents for new plants was eighty~ﬁvn
nearly double the forty-five plant paten

_- 5 E
' Remnvable{ Outdoor Sign Letters

Permit Changes in Wording

Wording of outdoor signs may be changeh}
casily by using interchangeable letters
that fasten to a specially constructed, stain-"_
less-steel strip. The strip is countersunk
for serews used in mounting it on the face
of a building. The cast-aluminum letters
are locked to the strip by a master key. 3

Small wrench shown is the master key for locking
letter to strip which fastens to wall of building

POFPULAR MECHANICS
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Huge Sea Bird Awaits Wings to Take to the Air

Soon this Boeing Clipper, first of six being built for Pan American Airways, may be in British service,
far it is fo be Mluﬁd Here the mt hu" uut,ll‘dw\fnﬂ its factory, moves ouitdoors fo receive ils wings

L-A.- P '--'U-._ .
Looking like some gmnt ﬂedghng bird of

the sea that had not yet growni its wings,
the hull of a big Boeing Clipper emerged
from the plant at Seattle recently. The
wings of this forty-two- “ton flying boat are
50 broad it could not be assembled under
the roof, and the unfinished craft was
rolled to the launching dock to await its
tail surfaces, wings, engines and hydro-
stabilizers. This was the first of six clip-
pers ordered by Pan American Airways
and scheduled to take off soon from the

L ";1_.-"

Waters uf Puget Sound. Three of the six
are to be resold by Pan American to Great
Britain. Identical in size and general de-
sign with the Clippers already in trans-
atlantic and transpacific service, the new
flying boats will have four 1,600-horse-
power engines instead of the 1,500-horse-
power units of the earlier planes, Larger
propellers will be installed, fuel capacity is
inereased by 1,200 gallons to a total of 5,400
gallons, and eruising range is stepped up to
more than 4,000 miles.

Buw—Shapeg Bucksaw Frame of Steel H?I ds Blade ngld

Ease of operation is claimed for an all-
steel bucksaw now available, having a
handle extending below the blade for a
better grip. The frame, a single tempered-
steel tube of great tension, rigidly holds
the blade which iz of highly tempered
Swedish steel. Alternating round so-called
raker gullets draw out the aceumulation of
sawdust, so fewer strokes are required.
The blade becomes thinner toward the
back, reducing the friction and preventing

pinching as it cuts into the log.
APRIL, 1941  _KL
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Tube of tempered steel makes rigid bucksaw frame

that allows clearance of fourteen lm:hl l.?l‘ the
blade and measures lh:rl_y £i. mt
_daw 1 T B
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}. IGH above the Gulf
Stream off the
Florida coast, a big
four-motored Clipper
drones while inside it
ten young men in uni-
form busily plot a
course to some distant
point which the plane
will never reach.
Mysterious, you may
say, and it is, to the ex-
tent that the plane is on
a flight to “nowhere and
return.” Actually it is
one of the flying class-
rooms in which navi-
L:E|1.|-'J|'_-C"| are F]r.'!:i'._!;l: !'.I]'I';'—
pared for the grave
responsibility of direct-
ing Unele Sam's giant
bombing planes to an
onhjective, then safely
home again., And the
ten uniformed men are
from a class of fifty or
1000 which Pan Ameri-

Above, two U. 5. Army students wateh in-
structor plof courze in Y"Aving claogsroom.”
Below, instructor arding student usa'ng the
drift indicator

Below, sighting sextants
through apeningz in roof
| af the Clipper
Photo courtesy
Pan aAmerican Alrways
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can Airways will develop
into full-ledged navigators
in twelve weeks. Eight hun-
dred and fifty students will
complete the course by Jan-
uary 1, 1942,

But why train navigators;
why not let the pilots do the
job, as they do in the big
commercial air liners? The
faet is, bombing planes have
grown so large in the last
few years that a crew of sev-
eral highly trained special-
ists, each assigned to a cer-
tain part of the operation, is
necessary to handle an air-
craft like a forty-ton “flying
fortress.” And bombing
planes much larger are al-
most ready to be placed in
service,

A crew for a super-bomb-
er might include a captain,
who would be chief pilot,
two assistant pilots, an en-
gineer to take care of the
huge power plant, a navi-
gator to plot the course for
the pilots to reach an objec-
tive 1,000 or even 2,000 miles
{Continued to page 12ZA)

L ‘ H-l
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Above, instructor leading students aboard Aying elass-
roorn at Miami, Fla.

Below, left, working with artificial celestial globe. Right,
praclicing with bubble actant before boarding plane
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Angler Shoots Lure at Fish
With Line-Casting Gun

-
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el Better aim for inexperienced ﬁ:sl’rrhﬂ-urr is FDI-'Hb!!
'\“_J with this line-casting gun that holds the reel

| Rankest amateurs are enabled to match =
(=8 the casting skill of expert fishermen with ’:‘

the aid of a recently patented “fish gun”

b
. ing the lure at the mark.

> Sponge Rubber Relief Maps
Are Light and Flexible b

Relief maps of sponge rubber, made un-
der a process invented by Herb Jensen, of
i) Minneapolis,-Ming,, are six times hghte:

) than the plaster type now used generally

.

Eland they are virtually indestructible. The

rubber relief maps

i af
made b.r Hl"'lﬂl' liguid rubber inte aluminum meld

528

that holds the reel and line. The ﬁshermantj
aims the pistol at the spot where he thinks ©
there is a fish and pulls the trigger, _q]mug-g

w)

¥in schools, museums and public llbraue.; ‘:d

wjean be folded, bent or rolled up like paper

.+ kitchen °

without damage. They are less expensive
to manufacture, since they do not require
the costly hand labor invelved in making
plaster of paris maps, and in addition they
lend themselves to mass production. In the
process, a wax model is prepared first, and
from this a plaster cast is formed, the lat-
ter providing a pattern for an aluminum
casting that serves as a mold for liquid
rubber. Any printed matter or color work,
normally painted by hand on plaster maps,
is drawn and lettered in reverse on the
back of a sheet of thin, semi-transparent
rubber, which is stretched over the mold
before the liguid rubber is poured in. In
the baking treatment, the rubber sheet
bearing the colored and printed matter is
vulea.n.i.zed to the finished map.

ki

W111pp Créam Shot from Gun

by Compressed Gas

I

Decorating a ple with the oxide-gas gun that whips

- ] erdinary cream at the touch of a button
Wy

Pour nrdinary cream into a gas-operated
‘gun,” press the button and out
eomes whipped cream. This handy aerator
iz charged with an oxide gas which forces
the cream out in just the right consistency
and guantity for decorating pies, cakes and
other pastries. By its controlled inflation
process a pint of cream is turned into one
and one-half quarts of whipped cream.
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Cooler Heats Room by Reverse Refrigeration

{

. LA AN ¥ 2 [ _ -
By simply turning a dial, a home air- 1 7L st L ‘-‘?‘*k'"g‘-: <

conditioner, which cools the room by re- |t J [ |
frigeration in summer, can be thrown into |-| { (| *'q _‘-"
reverse to deliver warm air instead of cold. 4+ A w,‘E k..
Designed to fit in any ordinary window, | I+ o

the Westinghouse Mobilaire unit operates
from an electric outlet. As a cooler it works
like an electric household refrigerator, ex-
tracting heat from the air in the room and
discharging it through a coil outdoors, To
warm the room, you turn the dial, thus
reversing the flow of the relrigerant gas.
The outdoor coil then becomes the evap-
prator, ahsorhing heat units from the out-
side air. The gas, retaining the heat, is

==
INDOORS CIUTIRHIRS | INDHIRS
- ] e =
s e : - COIL ACTS AS
- ODML ACTS A poiss CO, ACTS AR o
EVAFRORATONR Er 2 CONDENSER CONDERLER

COIL ACTS A5
EVATORATOR

pumped haek under high
< = pressure to the indoor
l coil, which is now the

condenser. As room air is
blown over the latter coil
it picks up enough heat to
keep the room comfort-
ahle in chilly weather.
CONTROLLED T].'.I.E' :]I'.!'lDU.'I'It I'Jf fl'E'Sh air

e WALVE
CORTHOHLLEDY

e BY DAL BT o BY DAL 5
RIPRIGERANT ol brought into the room
FPATH SHOWS FATH SHOWN Fst
BT RO e = al.s_n can be regul_ated. A
COOLING [ | Heatne | unit is easy to install,

since it iz self-contained

Piggram, above, shows how flow of refrigerating gas is reversed in coils and l'EqUiI'QS no connec-

by turning the dial, but dess net change its direction through the pump.

Upper r:'gfb!, wnit as r'g‘nppgurs when installed in a window at home tion WEth ﬂ'I.E plumhing.
=l ¥ 2
False Teeth Are Made for Pet Dog by Dental Mechanic
Sympathy for hiz tooth- ki _ -

less pet bulldog led a
Chicago dental mechanie
to prepare a set of “store”
teeth to take the place of
the missing ones. With
the aid of the new den-
tures, Buster again can
display a row of threat=
ening white teeth 1o in=
truders and in addition
find renewed enjoviment
—at mealtime.

Left, owner adjusting
artificial tecth he made
for pet bulldeg. New
equipment, right, re-
stores chewing ability
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At the “go” sagnal
sounded by a phonograph
record, a cable barrier
streteched across the har-
ness racing track at Po-
mona, Calif., is lifted out
of-range and the race is
on. Suspended from the
cable are knotted thongs
resembling guards hung
over railroad tracks near
tunnel entrances. The
starting gate keeps horses
and drivers in line while
a phonograph record
counts out fourteen
through a loud speaker,
and then it releases them
simultaneously upon the
signal to go.

They're off! The operator
has just sprung the cable
barrier, lifting the hnotted
thongs high overhead to
start the race. Located in
the foreground, the turn-
table and loud speaker
count out fourteen before
giving the signal fto go.
Belore the race begins, the
cable remains stretched
across the track in lowered
pogition to beep the horses
and drivers back of the
starting line

Dials of Plane’s Instrument Panel Glow in Invisible Light

» ..o Fluorescent lighting has been employed
- = to illumine the instrument panel of army
‘: ' airplanes without throwing a glare into the
= ™u pilot’s eyés. Luminous paint is applied to
.@t&ndard. instrument dials, and is made to

‘3 -? glow under the invisible light from three
‘=‘-—~=, 3 fluorescent lamp assemblies mounted be-
~ Q_ tween seats and instrument board. Fig-
ures, scale divisions and range markers on

a score of instruments shine softly but

2 "‘% "ulearly. some red, others vivid green. A
- gpecial four-watt, six-inch ultra-violet

"1" lamp was develnped and a filter glass
L J-"‘\ sbuts out the germicidal and Sun-mnn]ng Battery of wlira-vielet lampz maoking dials leminous
. ~.rays that might be i 11131.11‘]0!.15 to j pilot. /g i h seen at ceater of this Air Corps photo
i -_J' = ]
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\X/ILD GAME- =
®ur Latest Crop ’

t.’PDRT'-'-lIb‘IEN are bagging hun-
dreds of thousands of wild an-
imals and birds in the United
States every year but if it were
not for these same hunters our
wild game would long ago have
disappeared.

This paradox is due to the fact
that civilization has usurped much
of the feeding and grazing land
that wild life needs. Deer have
been driven into the mountains;
wild duck have been robbed of the
marshes. Sportsmen, alarmed by
the dwindling game, have spon-
sored strict game laws to limit their
own bags and are putting through
conservation programs to put wild

T'ap, fawn raised in California state refuge for release in wilds;

game on a crop basis. State ﬁsh preparing to t Why &
I -
APRIL, 1941 JL i jﬁﬁ‘%‘f Cole/ A 1es3te
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Game wardens release partridges on abandoned farm land

and game commissions, and the Fish and
Wildlife Service of the federal government
are engaged in comprehensive programs of
wildlife restoration. Two hundred sixty-
four national wildlife refuges embrace
more than 13,000,000 acres, Purchased with
money from direct taxes on hunting equip-
ment, the sanctuaries are also a vital part
of the plan to control dust and erosion

areas and to remove submarginal
lands from cultivation.

Game management has been
put on a scientific basis at the
same time that hunting and fish-
ing have gained recognition as
big business. Bird farms have
been established for replenishing
wild flocks in depleted areas and
laboratories have been opened
for studying and controlling wild
life diseases.

Counting ammunition, food,
and travel costs, sportsmen spend
$150,000,000 a year in pursuit of
game, The value of food and fur
obtained in Maine alone is esti-
mated at a million dollars a year,
exclusive of the tremendous ben-
efits to agriculture that game
birds provide in consuming weed
seeds and pests.

Recently the conservation pro-
gram has been broadened to en-
list the aid of farmers beecause
most upland game, including rab-
hits and game birds, thrive in agrieultural
areas. Seventy per cent of the game killed
in Michigan comes from private farm
lands. Landowners can help conservation
by providing food and cover for wildlife,
leaving clumps of brush in the fields and
along fences, and sowing small areas to
seed for birds. In return, the landowner
can charge hunters for permission to hunt

The game warden at left, below, ix loading an explogive bomb inte a mortar te frighten ducks away
from rice fields. At right, a pheasant wins its freedom after being raised in captivity
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aver his land. In California
an owner of 120 or more
aeves may be licensed to
ctock his grounds with game
hirds and charge a fee for
E'I'II'I'I.li.ﬂI'.: !‘l'l.l""l'l'l. HL:‘ 'I'I'Iilb' :"'\.'L"l
his ewn bag limits but no
more than eightly per cent of
the birds in the flocks may
he killed, in order to leave
breeding stock. "Game
farming” is a profitable ad-
junct of ordinary farming,
Disease, predatory ani-
mals, and nature kill far
more game than are killed
by hunters' guns. Last year
bullsnakes destroyed forty
per eent of the wild duck
eges on one 43,000-acre Ne-
braska sanctuary. Skunks,
crows, and magpies are also
destructive. More than
100,000 coyotes, ".R'i:l]."."ﬂ.‘_-,
bobeat, Iynx, and mountain
lion are captured each year
by game autheorities. Four
hundred bobeat alone were
taken in Wyoming last year
and fifty-nine wolves were
captured in Missouri. Still,
iContinued to page 130A)

Attwater’s prairie ehichen, top,

afce on verge af extrnetion, now is

found in four Texas counties, About

8,700 of the species are estimated

surveving. Right, netling guail te
be banded and relecsed

Above; feeding water aond oatmeal
gruoel to rescued Canada goose with
medicine dropper at “hird hospital™
in Loke Bowdein National Wild
Life Refuge, Montans., Right, wild
ducklings frnlcﬁl-ng from egEESs in a
fest encubator af game rtFuge
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With a supply of toothpicks, a tube of
household eement and simple tools, models
of bridges, towers and other steel struc-
tures can be built, The cost is nominal,
since only a few hundred toothpicks are
required for the smaller models. The larg-
est ones such as a seven-and-one-half foot
copy of the Eiffel tower, may take more

- !h:m 30,000 pieces. This new hobby is

-'ack;MUQcCLL: i

.* }lfut tfld‘»

Too_th{pu:jk Modelznﬂ _Is Fast-Growmﬂ Hobby

Ferrizs wheel, ghove, driven by small
motar, required 25,000 toothpichs
and was built in one and one-half
months of spare firme. Madel build-
ers, upper leflt, are constructing a fire
tower froam plans; part of Eiffel tower
base may be seen in background. Al
left is model of Pennsvivania type
truss bridge

growing fast under the sponsorship of the
National Pickbuilder Club, organized to
supply its members with specially designed
plans, ranging from playvground slides,
houses and cranes to Ferris wheels, giant
swings and various types of bridges. One
cantilever bridge model is nine feet long,
and there is a five-foot arch bridge that
can carry a fifty-pound load.

Electmc Urn in Table Lamp Serves Piping Hot Coffee

L'rrn in lamp base pours coffee from a small foucet

534

Coffee may be kept hot at the table in
an urn that forms a decorative crockery
base for a table lamp. To pour coffee into
the urn, the top which holds the shade is
removed. There are two switches, one for
lighting the lamp and the other to turn
on the urn’s heating unit, a single cord
s:&pplyirpg the current.

3.

- Some Fish Grunt, Bark or Drum

While Others Can Sing

If vou ever use the common simile
“dumb as a fish,” it would be well to
specify the species, since scientists of the
U, 8. Fish and Wildlife Service remind us

"POPULAR MECHANICS
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that many fish make sounds even though
they have no voeal eords. The noises range
from grunts and barks to actual musical
notes. Most audible fishes produce their
sounds by vibrating their air-bladders, ei-
ther by rapid tugs of attached muscles, or
by sliding muscles over the tightened
membrane; others grate their teeth or rasp
with their gill-covers. The maost musical
of American fishes is the singingfish, also
called the midshipman, that lives in the
Gulf of Mexico and in the Pacific ocean,
Fishes named for the grunting, drumming
and croaking sounds they make are the
pigfish, grunt, drumfish and eroaker, the
latter being regarded as the loudest of all
our native fishes. The sound of the conger

eel is a bark. j h €
27k
ASpeed of Yacht Checked by Hand
le Indf/utqr [
A A { .~} e

Quadrant shows boat's speed in Enots when weight,
w here held in right hand, is lowered into the water

Yachtsmen need no longer guess at the
speed of their craft, if they use a portahle
o speed indicator operated by hand along-
—sjde the boat. There is nothing to be in-
stalled or attached. You merely hold the
deviee over the water about ten inches

-3 from the boat, either port or starboard, at
7 a point somewhat forward of midship, The
'. é sinker, connected to the indicating arm by

a steel cord, is lowered into the water, and
‘= the scale on the quadrant. For high free-

f" J o

‘Shoe Has Washable Upper

Attached to Sole by Snaps

L ;
el o Clay (7 Fad

Upper part of sm.:-.rr shoe may be detached from sole
for washing, and snopped bock in place after drying

Az easy to clean as a pair of gloves, wash-
able kid sport shoes now on the market 3
have uppers that come off so they may be >
laundered separately, The uppers are fas-
tened ?the soles by “invisible” snaps.

%fﬂpér and Bowl Combination
Beats at Proper Angle

Beating at the angle used when whip-
ping eream with a spoon, but with less
physical exertion, a covered eream whip-
per spins the beating disk in an up-and-
down motion that breaks up the eream and
aerales it.

Py 2

,_.' &

Bowl cover, attached te handle of eream whipper,

the speed of the boat in knots is read from

board yachts, an extension cord is used. it halds bcﬂﬁngrr dish at angle shown in the .h'uf

e Wa ihbgrirvi @ss
_/)ti “t -’l’-/c?*-"'hg?: P ,L-{'
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vartous agents are recorded by turning a knob

(OREIGN agents may have well-laid
o plans to sabotage American railroads
~and harbors, to blast key factories and to
sever our vital lifeline, the Panama Canal.
But Uncle Sam is not asleep. Quietly he
has already set spy against spy, catalogu-
ing the agents of potential enemy powers
against the day when he may have to strike,

In the world war our counter-espionage
service proved itself the best ever organ-
ized; today, fortified with the technological
progress of the last quarter century, it is
poised ready for any emergency.

The peacetime function of counter spies
is to learn the identity of foreign-intelli-

Here is a typical dispatcher's panel where activities of

gence agents, but to watch rather than ap-

prehend them. The reason for this is seen
in a dramatic victory of the British Secret
Service, When war broke out in 1914, they
had long known where to lay hands on the
best German spies, but refrained from do-
ing so until hostilities broke. Then in a
matter of hours, the German Intelligence

Service in Britain had faced a firing squad. |

This alone was a crushing blow for Ger-
many. But Britain went still farther. Ber-
lin knew nothing of what had oceurred, so

the British continued to send messages,

using the spies’ names and codes. German
armies and ships were led into trap after

From broadcast headquarters at left, messages are flashed and received by short waves. Secrel message
{:ldﬂlﬂ under postage stamp (right) is revealed by brushing stamp with chemicals to dissolve glue

536 .. _ 3
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Top, spectrograph analyzes substance
heated in oven and records findings on
film, In eircle, measuring the arc and an-
zle of typewritten letters for identification

trap before Berlin realized what
must have happened, German In-
telligence in England was ham-
strung the rest of the war.

This is the technique of Amer-
ican counter espionage. They
make few arrests, but they have
names and data on innumerable
spies and every furtive move is
followed by unseen American
eyes, At first, this looks impossi-
ble. With countless foreign agenls

At

Laft, séarching clothing with microscope lenses for invizible writing. Right, tiny messages written with
inuvisible ink on transparent paper and pasted to on eyeglass sometimes escape discovery

APRIL, 1941
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At right iz a spectro-analytic flm from which the expert can discern the elements in
the substance studied; at left the Alm iz b:l'na- ;ﬂnﬂd in prn}euh'nu machine

operating in a vast country, the efforts of
every loyal citizen seem required to watch
them. What is to prevent them from giv-
ing their pursuers the slip—they are ex-
tremely clever at such things—and show-
ing up where they are unsuspected to con-
tinue spying? Modern technology renders
it unlikely, Men cannot watch each other
constantly, but machines can.

Suppose an expert mechanic in an east-

Thiz sorting machine iz ane of the most efficient robots in counter-
espionage gervice, making the apprehension of spies mechanical

538

ern factory is suspected of spying. He is
thirty, height six feet, welight 185, has blue
eves, brown hair, and a trace of foreign
accent. With this bare data on him, it will
be almost impossible for him to go else-
where and continue spying, no matter how
cleverly he slips away.

But one day he tries it—vanishes. The
agent watching him reports to headquar-
ters, where the spy's file eard is noted.
Then evervhody waits, Pres-
ently a bateh of names of
applicants for employment
in a western aircraft factory
comes through on the Tele-
tvpe for checking. No one
notices that the description
of an expert mechanic cor-
responds with that of the
missing spy; no one has to.
A machine operator merely
punches holes in a card for
each name, file cards are
pulled, and all are piled in
a sorting machine,

When they come out, the
card of the expert mechanic
with the foreign accent and
the card of a job applicant
are together. Thizs does not
prove he is the missing spy,
but it warrants investiga=

POPULAR MECHANICS
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tion. Teletyvpe flashes instructions to give
him a job, and obtain his fingerprints with-
out arousing suspicion. Headguarters
probably has his prints already. If not, the
program of fingerprinting all aliens will
soon remedy that.

Later, the suspect, working at his bench,
lays down a wrench. His neighbor unos-
tentatiously stivs up dust, which settles on
the handle, bringing fingerprints into sharp

relief. Then he stands above the wrench -

and a hidden camera photographs that

wrench., Countier espionage will soon know

if the missing spy has been found,

Once this would have been impossible.
Men could not possibly sort by hand the
bulky files neceszary to keep track of thou-
sands of individuals by desceription. Sort-
ing machines do the job in a few seconds.

But why does Intelligence suspect a man
is a spy? If he is clever, won't he avoid
throwing suspicion on himself? Perhaps,
but someone else is likely to throw suspi-
cion on him. All spies are part of organiza-
tions. There will always be one spy who
will brag too loudly, or spend more than
his salary, or get clumsy trying to steal
secrets. He will be watched constantly.
His mail will be scanned. This may lead to
spy headquarters., If so, Intelligence will
watch mail entering and leaving the place.
Often letters coming to such a place will
have no signature. Counter spies learn
who wrote it by teletyping headgquarters,
“Who could know—" and repeating the
message. Again the sorting machines go to
work, A list of suspects is compiled. Coun-
ter spies investigate each individual. A
sample of his handwriting or from his
typewriter is measured against intercepted
messages for comparison. A hit of his sta-
tionery will be taken for spectro-analysis
to see if the intercepted message is on the
same paper.

Spiez have devised many clever means
to shoot messages past counter agents.
Writing a message on transparent paper
with invisible ink, and pasting it to an eve-
glass is one that still works. Writing mi-
nutely under a postage stamp is another,
Maps have been drawn on women's finger-
nails and covered with polish. An Orien-
tal importer was a known spy, but they
couldn’t find where he concealed messages
until someone realized that Chinese char-
acters decorating pottery, statuary, ete,
were in reality writing in Chinese, Even the

{Continued to page 133A)
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Powerful Telephoto Lens
Films Effect of Bombing

This i'nng*raﬂ;:f camera 18 foecused on Enghrﬁ caast
acrass the channel o Flm the effects of Nazi bombs

While Nazi bombers drop explosives on
the English coastline, phatographers of the
German army take lnng-dtstance pictures
from across the channel to record results of
the bombardment., The cameras, equipped
with powerful lenses, are set up on the
coast of German-occupied France,

(442,
xtra Head of Screw Comes Off
When Driven in Permanently

There is a two-headed secrew for use in
places where the screw is to be left in
place permanently, The upper head has the
conventional slot for the screwdriver, and
after it is driven into place the top is de-
capitated with a chisel or saw,

WEAD
SAWED OFF

J

&
= *
=

-%E.

=

Drawing :fow::'uh:m slotted heed is sawed off, leav
ing .H:Hsﬁﬂl‘ head screw or Mvrmwnﬂ%ﬁl pfuc:

L&/Ulu L" - ‘L- ‘J\{
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e, & Flash Bulb on Flexible Arm  the roast or fowl before the home fireplace
at the right speed suitable for codking. A

Casts L{lght from Angle large drip pan below catches the drippings,
3 I 1A and a large ladle iz furnished for basting
nlg ret1 1e¥1rf the juices,

o4 T ﬂmlngplane Anchored toPylon
8 Teaches Flying in Safety

Student pilots soon will be making their

' first solo flights in a captive airplane which
! is regarded as crashproof and foolproof. A
23 model of the training plane has been built
~ by the inventor, Elden Dale, to demon-
Y strate how the plane, anchored to a pylon
™ by a curved arm, will take off, perform
«. maneuvers and land in safety. In opera-
" tion the craft flies around the pylon at any
.speed a bearing at the top supporting the
7 weight of the motor, plane and arm. The

« Extending from the fash gun on o fexible holder,
bullt and reflector light scene from wvarious angles -1

Greater leeway in taking flash pictures
\ is permitted with a flash gun that carries “§ -
the bulb on a flexible steel stem, so thl::_“_;,: o
light may be directed at the subject from 1}
any angle, regardless of the position of the =

camera. An adjustable reflector on the<,
flexible arm focuses the light beam for dis-,

l:In‘l: or close-up shots. g
< RevolvingSpit for Home Fireplace
y Aids in Roasting Meat j

Driven by a small motor plugged into
the wall socket, a portable spit revolves

Working model of captive training plane $hat can du-
plicate many maneuvers without danger of crashing

full-size trainer will be designed to do both
an inside and outside loop, to spin, dive,
fly upside down or bank, responding in-
stantly to the pilot’s control. At the junc-
ture of the pylon and arm is a patented
steel safety device which will always land
the plane on its wheels and prevent the
propeller or tail from striking the ground.
The inventor states that remote control

4 . i :
§ Fouwls or large chunks of méat can be roasted before  C0UId be installed, allowing the instructor
your own fireplace an this spit rotated by a mator to control the ship from the ground.
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Squid Fishing Introduces New Sporting Thrills

Fizhing for squid as performed
by members of the Michael Lerner
expedition to South American Pa-
cific coastal waters, conducted for
the American Museum of Natural
Histary, might well be the envy of
many_an angler who craves new
deep-sea excitement. Big-game
fishing methods were followed, the
fisherman handling a large rod
and reel with a line equipped with
gang hooks baited with chunks of
other squid or fish. Those caught
ranged from four feet to an over-
all length of eight feet, the largest
weighing about 100 pounds. Squid
are guick to bite but hard to hold,
and a fair average is the boating
of one squid out of every cight
hooked. Their tentacles and sharp,
parrotlike beaks make them
fierce and dangerous fighters. The
fishermen wore hoods to protect

their faces from the inky fluid  Photo by David Duncan for Michael Lerner- lg“
s : 2 - American Museum FUth Big Game Fish Expedition

?J?Ct?d }_j? ﬂ?e_sqmds,r as the hqutd Pale bends under heavy tug as fisherman, wearing white hoo i

is irritating if it gets into the eyes. to protect his eyes, attempts to land the squid he has hooked

Fluorescer'?ft in-Up Lamp Shade Spreads Glareless Light 3 §

Wider use for fluorescent lighting in the  tion of a “pin-up” lamp using a tubular |
home is made possible with the introduc-  bulb, Simple to install, it is hung on a nail
or screw driven into the &
wall, and the cord plug
into any convenient out
let of 110-120 volts alter-
nating current. A trans-=—i \
lucent shade made of \K
Lumarith in the form of
a scroll that covers the
entire tube prevents glar- D
ing light from striking the 9
eyes. The lamp may be N
hung on the wall over a =
mirror, used as a bed I —
lamp, or it can be placed

on a desk or end table, (:E)

| Bowling alleys huilt of
sieel insiead of wood, and
conforming to standard
regulations of the sport,
havejust been introduced.
The balls return to the
bowler through an un-

Pin-up Auorescent lamp, its tube shaded by scroll of translucent Luma-
rith, may be hung on wall, as at left, or placed on top of desk, right d(—uﬂum‘ tpube.

APRIL, 1041
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Here iz a useful tool, gardening scis-
gors, for cutting fAowers (abovel.
It has a grip of spring mefal on
cach blode that gresps the fAower
stem when it has been cut, Flow-
ers can be removed from the plant
with saly ane hand in this manner

' For the home gardener many decorative and wseful
articles are appearing on the market, For instance
there iz o fipure made of metal strips ( above } which
holds o Rowerpet in each arm and which haz a ring
of smaller pots extending around the “skirt." The
figure muokes on altractive addition te the lown or
flower garden. At right, a hneeling box with sponge
rubher pa—r:f malres gnrd:n work Easy and comfortable

Left;, slow-Mow bafes at the end
of this eluminom-rod extension of
the gurden hose slow down the
flow of water and prevent the sail
fram bheing waeshed away. This
maothod of watering alse redices
damage to plants caused by a hard
stream striking them

5 L1
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Above, gardening
apron of heavy cloth
has larFe pn-l:ﬁ-rfs, a
chain for carrying
scissors; clips for
halding gloves and o
padded inset acress
the bottom for kneel-
ing. The lower half
of the apron may be
removed by means of
a zipper. [n addition
ta being useful fo the
garden worker, the
apron praotects the
clothing froem earth
and plant stains

APRIL, 1941

Above, weed puoller for
Pt nb'l'ng dandelions and
wther undesirable plants
frem the lawn has two
stout prongs. The ball
on the handle zerves as
fulerum for pulling weed
up by the roots. Right,
-FIEEI:J:V melbal tamper
drives small holes inte
lawn For cerating roots

| and to admit water. Thiz

tool is especially wselol

5‘ where the lawnsail is in

packed condition

Laft, seadlings planted in
confoiners of thin wood
rnztead of ordimary Maw-
erpoats may be trans=
planted, confainer and
all, in the ground. The
containers are wide
bands of thin venver,
similar te the material
af which strawhberr »
baxes are mode. They
have open bottoms and
are ahsorbed by the sail
within a few weels after
they have been irans-
planted. This idea will
save consideralile F{me
far the amaleur parder-
er with little knowledge
of proper methods of
transplanting

L 543
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- Tier Table with Mirror Top
Does Make-Up Duty
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Mirror in upper tier tilts af convenient an gh. for ap-
¥ plying cosmetics. [nset, attractive tier table

Its upper tier equipped with a mirror top

. that may be tilted at any angle, a new tier |
table does extra duty as a make-up table,
It may be placed at the window in a posis
tion that will give full advantage of dav-

ML A ety v[,;-.f;T o

Q

T

light, The lower tier is handy for holding .
the cosmetics. As a tier table it is smart(

looking, the top locking in level position
for holding a lamp or decorative article.

T

'.‘
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Solves Cut-Off Problems

Problems of cutting structural wood or

+ metal at correct angles are solved easily

_ with the aid of an
QE 1.% and marking tool that combines square,
“-'{\3 protractor, rule and several other features =

L

)

(' graclevq

in one unit. If a timber is to be framed on

'Q square or profractor. Then the tool is set

-‘Fhlﬂdﬂﬂ tool for laying cut-offs ﬂ:uus out the
angles in marking ends to give them the right pitch

544

vl 4

justable Angle-Marking Tﬂdhi

adjustable measuringy-.

! a diagonal, it may be figured either on ther

-

for that angle, the cut along the width is
marked, and the joining cut along the
width is determined automatically by an
. adjustable. guide. At the same time the
necesgary angle for the other end of the
stick, to give it the correct pitch, is figured.
If notehing is necessary, to cross another
member, that is figured automatically also.
In this way complex cut-offs may be solved

ir}I r.-nfe -::rp(e{ratjun.
. £+ i
Clockwork Turns Roasting Jack

to Cook the Meat Evenly

Roasting meat before the fireplace in the
old-fashioned way is a chore if someone
must stay at the fireside to turn the roast
or fowl constantly. However, a new Eng-
lish roasting jack is equipped with a clock-
work mechanism to rotate the meat con-
. tinupusly. Wnund up by a key, it will run

.

& When elockwork of this roasting jack is wound up,

it well turn meat for twe and one-half hours

for two and one-half hours, rotating for
two or three revolutions in one direction
and then reversing. Several small fowl can
be hung from the wheel, or a large roast
may be suspended from the hook under-
neath. Fully fifteen pounds of meat can be
accommodated thus.

Q[ Railroads have invested approximately
$80,000,000 in streamline trains.

FPOPULAR MECHANICS
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Huge Relief Mpcélel Shows

Constructed on a scale /

. R

En Jét_'e_ U. 8. Area

of four miles to an inch, a
large relief model of the |
United States has been |
completed at the Cuiu:mm;j
Map building, in Bahso
Park, Mass., To [acilitate
its assemibly, the model
was prepared in “degree
blocks,” each block rep-
resenting an area bound-
ed by one degree of lati-
tude and one degree of
longitude. The relief con-
tains 1,216 such hlocks,
and is sixty-five feet long
and fortyv-five feet wide,
Relief rrrmh:f of United States,
made up in “degree blooks,"

gives bird" .;-eyr of country l,-; v j :
SN o ]

Tool Remove{s Broken Screws or Bolts Easily, Quickly

Tightly lodged screws, bolts and other First a small hole is drilled in the stem
threaded pieces that have heads broken from the top of the unyielding screw.
or damaged so they cannot be unscrewed Then the tool, which has a left-hand
in the usual way with a screwdriver or thread, is inserted in the hole and rotated
wrench, can be removed easily by using a 1o the left. The screw extractor “feeds"
threaded tool designed for that purpose.  itself into the stem until it takes a grip
firm enough to twist the serew out on its
- own thread. The tool comes in five sizes so
o a variety of screws may be handled.

Aurora Reproduced in Test Tube
Solves Mystery of Upper Air

Effects produced by the northern lights
were duplicated recently by Professor
Joseph Kaplan and Dr. 8. M. Ruben of the
University of Califernia; when they mixed
helium and nitrogen in a tube and exposed
it to a high-frequeney electrical discharge.
Under the electrical bombardment, the
molecules of which the gases are composed
danced madly in glowing colors. When the
current was turned off the dancing mole-

weules changed their color into an afterglow.
T Examined through the spectrum, the lines
and patterns were found to be identical
with those in the mysterious lights ema-
nating from an auroral display., From this
experiment it is learned that helium is one
of the constituents of the upper air. Other
recent researches showed that some of the
Stubborn screws come ouf when this tool iz inserted Ereen colors in the aurora are pmduced h_'r,,r

and turned to left. BE!T%TM!-HF view of ool ox na sum]:ar state of exmtutmn.
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CHARTING

CRUISING in the Pacific is a tiny craft
that our most obzolete warship eould
blow out of the water. Yet in some future
naval battle, that little craft may have
more influence on the outcome than a
squadron of powerful battle-wagons. For
aboard this ship are scientific men who
have been quietly charting the ocean, until
our navy knows more about the waters it
defends than any other navy in the world.
This craft is the “Seripps,” of the Scripps
Instituge of oceanography in LaJolla, Calif.,
and it is carrving science down to the sea

346

the OCEAN

Left, corer being lowered to sample ocean

bottom. Circle, centrifuge which whirls

sea water ot high speed to separate ele-
ments for analyseis

for defense. The Pacific is our
Achilles” heel. On it border our
longest coast lines, and in it lie our
most far-flung possessions—and
one entrance to the Panama Canal,
less defended by natural condi-
tions than the Atlantic entrance.

Buppose a hostile fleet tried to
attack this vital artery at Panama.
It would first have to destroy m
outmaneuver our Pacific fleet. An
excellent strategy would be
“erossing the T." That is, the en-
emy steaming out of the west would try to
out-run and out-gun our ships, so that a
turn could be made in front of them. This
not only would put the enemy between the
U, 5. Navy and the canal, but it would
bring the fire of all enemy ships on the
first ship in our line, while the remainder
trailed out of range, only to be blown to
hits as they came up one by one.

Since American ships are admittedly
heavier armed, and therefore slower than
many other ships, this looks possible, But
findings of the ocean scientistz render it
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highly unlikely, They have found
two great currents flowing off the
canal, one moving due east, the
other due west, very close togeth-
er. If we were attacked, our fleet
could choose the site of action.
and you may be sure our ships all
would be in that east-Aowing cur-
rent. The enemy, coming out of
the west, could be forced by our
fire power to buck the west-flow-
ing current, or abandon the fight.

APRIL, 1941

Top, left, ocean-Aoor sampler used in shal-
lows. Right, water sampler being lowered,
Circle, lowering corer into sen. Bottoam,
recording rise and fall of tides

If he chose the former, he would
find our ships with a ten-mile-
per-hour speed advantage he had
not expected, for these two cura
rents often fow five miles per hour
apiece. Under such circumstances,
there would be no “crossing the
T." Qur ships would have such
speed that even a small squadron
could slash a numerically superior
enemy to ribbons,
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container called a Nansen bottle,
This is lowered away on a line,
and when at the proper depth, a
“messenger” is sent down the line,
which opens the bottle. These
samples are then brought home
for painstaking analysis. Stretches
of ocean down to thousands of feet
below the surface, in area exceed-
ing continental United States, have
been charted this way.

Studies of ocean bottom are-also
important to submarines. Often a
sub will lie on the bottom if at-
tacked. But this is fearfully dan-
gerous, If the bottom is rocky, it
may spring a leak, if

Submarines, even more than surface
craft, have been benefited by the scientists’
findings., Chief among these are investi-
gations of the saline content of water.
Some parts of the sea are more salt than
others, and how far and how fast a sub-
marine will go down when taking on a
given content of water depends greatly on
the density of salt. When a submarine has
to dive under fire, it must go fast. Yet if it
goes too fast, it may overshoot its limit,
and spring the plates; and if it goes too
slowly, depth bombs may find it. Ameri-
can scientists have told American subma-
rine commanders a great deal about the
influence of different coneentrations of salt,
which allows them to dive more swiftly
than many submarinesz dare. That infor-
mation may mean much to us some day.

Gathering of such knowledge requires
super-human patience. Vast stretches of
empty sea are patrolled, and samples of
water are gathered at varving depths in a
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clay, it may become
stuck fast. American
subs are unlikely to meet
either fate, for ocean
floor compositions have
been dredged up for
analysis, and command-
} ers know where it is safe
----- 7 and where dangerous 1o
* " go to the bottom.

An important instru-
ment for this task is the
“corer,” a gigantic bor-

Top, sterilizing seaweed preparatory to analysis.

Center, lowering weight of sounding machine to

test shifting of sand, as washed by waves and cur-

rents. Bottom, making chart of currents along the

California coast to give U. 5. Navy important data
on where greatest speed is possible
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ing machine which obtains samples for
analysis; another is the Ekman ocean floor
sampler, a miniature “orange peel” like
those used on certain dredges,
Topographic studies of the ocean also

have immense value to submarines, There

iz little likelihood that undersea eraft will,

cragh into shoals, even in uncharted re-
giong, for sonic depth finders warn against
them. But if the topography is known, the
submarine may use these same depth find-
ers tq navigate without ever coming to the
surface. Much Pacific topography is now
well enough known for this,

What of naval aviation? TIt, too, has come
in for large benefits, particularly in weath=
er and weather forecasting. For instance,
it is known that a high fog bank often ex-
tends off the California coast for as much
as seventy miles. Then it clears for thirty
or forty miles, and there is another which
may extend two hundred miles. These
banks would make excellent ambush spots
or refuges for Uncle Sam’s war birds, if
they were lying in wait for an unwary foe,
or secking shelter from superior numbers,
1t is highly important that we know when
and where to find such banks, for in the
air, hiding places are few and far between,
Naval aviation has also learned from
American scientists where to get the best
tail winds, On a long hop above the Pa-
cific, they would alternate many times be-
tween flying high and low for tail winds.
With our knowledge of air currents, even
cumbersome bombers could often escape
the fleetest pursuit ships.

Compiling this information has involved
exhausting work, Hydrogen-filled balloons
have been released by the thousand and
watched to see where the wind earried
them. Now we know; and some day the
knowledge may be worth more than all the
gold we have buried.

What about oceanic life—does it have
any relationship to our defense? Indeed it
does. There probably have been as many
naval battles won or lost by barnacles as
by bullets. These heavy growths attach
themselves to the battoms of ships and the
pontoons of planes, causing enormous
losses in efficiency. It has been estimated
that in as little as a week, enough marine
growths can get on pontoons to reduce
speed twenty-five per cent. Here again
selence has aided our defense. It is known
that Scripps, in cooperation with the navy,

{Continued to page 125A)
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Glasses of Water on Werists
Test Typewriter .Ig_!.}ch
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Wrist movement is so slight when running this type-
writer that no water was spilled from the glasses

To demonstrate the smooth operation of

a new typewriter, a typist wore two glasses
of water strapped to her wrists while run-
ning the machine. All shifting and spacing
are achieved electrically, and the touch is
5o light there is no need for jerky wrist ac-
tion. Without spilling a drop, the stenog-
rapher typed 100 words per minute.

Cé‘r!{ gﬂ!ﬁie Keeps Knife Afloat
Until Sportsman Retrieves It

Designed particularly for yachtsmen, a
cork-handled knife will stay afloat if it
flies out of the user's hand while working
on his yacht or in a boat. The two large
pieces of cork which flank the blade form
a convenient handle, The blade itself is
four inches long and has a handy locking
device which releases the-blade for closing
by pulling a steel ring.
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Inset in lower cormer shows the translucent quﬂfr!y
of the unbreakable plastic door panel

Although they appear to be made of
glass, even a hammer blow does not shat-
ter the door panels of a new china cabinet.
' They are woven of an unbreakable trans-
ucent plastic material, A clear plastic is

available. Besides their resistance to
breakage, the doors present an interesting ™
qi'atlve pattern.
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Winter Starting Is Made Easier

by Cranﬁg@sc Viﬂtﬂa or
' T ﬁ/li{f_ﬂse VET=
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vacuum, instead of
waiting until the
car is traveling

miles an hour.

-y forced past the piston rings, this effective
ventilation keeps water and other impuri-

m 550

W C’ngd

tilation is started .
immediately by an™
automatic ventop- "3
erated by manifold.

thirty to forty =

Since combustionm—-
of a gallon of gas =
forms a gallon of vapor, some of which is .~

ties out of the crankcase, helps imprgv
filter performance, keeps engine fumes o
of the ear, and makes winter starting eas-
ier. Inadequate ventilation would permi
condensation of wvapor to form slud
whEh may freeze during cold weather.
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Electric Plug Anchored Tightly
by Looped Contact Prongs

An “anchor”
built into a new
type attachment
plug increases its
holding power and
improves contact
with the wall out-
let. The prongs are
looped in such a
way that they fit
firmly in both old |
and new conven- |
ience outlets, Tests |
indicate that long
use of plugs with the new contacts does
not affect the ability of outlets to hold the )
stanldard solid-prong type.

e
Fon:ilatinn'nf Clouds Predicted
with Sky Analyzer

With the aid of a queer-locking instru-
ment known as a polariscope, cloud for-
mations may be forecast two to four hours

Ly

This is how Dr. Neuberger uses the polariscope to
predict, hours in advance, the formation of clouds
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before they appear. It is
the result of the discovery
by Dr. Hans Neuberger,
scientist at Penn State
College, that cloud for-
mations app@ar invaria-
bly within four hours
after a sudden increase in
the size of condensation
particles in the air. These
particles, made up of such
things as soot and dust,
normally are in eguilib-
rium with the moisture,
However, when the mois-
ture rises sharply, the
balanee is destroyed and
the moisture starts to
condense rapidly on the
particles, forming water
droplets, which in turn
eventually group togeth-
er to form clouds. By
means of the polariscope
the first swelling in the
condensation particles can
be detected. Although
this type of forecasting is
limited to periods when
there are no clouds in the
sky, it may aid in the pre-
diction of adverse weath-
er conditions when used
in combination with other

loeal ﬂbservatiza.
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Conveyor in Roof Packs Refuse toward Front of Truck

One of the newest types of garbage re-
moval truek, having a fully enclosed steel
body, employs a conveyor to pick up refuse
from the rear receiving hopper and push

When refuse truck is tilted Ffor wnlooding, conveyor
in roof helps push the contents through tail pate
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Practice in Front of Mirror
Helps Crew Correct Faults

Oarsmen studying themselves in mirror can quickly r#rrit'dyxflz!l“f poirnted
out to them, Coach, in background, points to timer that sets the pace . n

Crewmen of the rowing team at University of Pennsyl-
vania look into a mirror as they take their workout on an™ .7
indoor rowing machine, The mirror idea was introduced-—
by the head coach to show the men their mistakes in form
and rhythm as he drills them for races.

it to the front, thus making it unnecessary
for men to distribute the load, Extending
along the entire length of the top, within
the body, the conveyor fills the front end
first, and then gradually works the ma-
terial toward the rear. It also helps dump
the contents when the body is tilted up-
ward with the tail gate open. The truck,
made by Gar Wood Industries, uses a
Link-Belt double-strand flight convevor
operating over sprocket wheels, and may
be run in either direction. The mechanism
iz driven by a fluid motor powered by the
oil pump, which in turn is operated by a
power take-off on the truck transmission.

@[ Leaner air-fuel mixtures of modern au-
tomohiles save eighteen per cent in fuel
consumption compared with the car of

152!?, studies by resear_rl:hers has indieated.
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Left, ready for the big race. Right, testing
a tire for balance. Below, Wilbur Show at
wheel and wearing special face shield

\X/INNING RACES
~+BEFORE THEY

By Wilbur Shaw

Three-Time Winner at Indianapolis

IF I should have the good fortune to win

the 1941 race at the Indianapolis Speed-
way—and I hope that I shall—it will be the
result of making and following a blueprint.

Long before the 500-mile event, I begin
planning with members of my crew. In
the manner of the stock market operator

352

ehmtlng the ups and downs of a
security on the "hig board,” we
determine what average speed
probably will be required to win.
The full case history of each “also-
ran" for several years back is ex-
amined to determine why he
didn't finish in the money. Equal
attention is centered on the num-
ber of stops he made at the pits
and other factors leading to the
victory of one driver. Then the
record is checked for data on driv-
ers who, but for some little inci-
dent, might have won if they had
been able to maintain their speed
throughout the race. All this in-
formation is boiled down and we
shoot at the very best performance,

This year's race will be won, I believe, at
an average speed close to 125 miles per
hour. If three or four of the cars are “hot,”
the drivers continually forcing the speed,
and the weather and track conditions good,
certainly the 1940 speed of 123 miles per
hour at 350 miles will be exceeded. In that
race, we were putting on the fastest per-
formance in the history of the track until

POPULAR MECHANICS



rain and the yellow caulion
flag slowed down the pace.
From that point to the finish,
we traveled under the caution
flag, which compels all drivers
to reduce speed and hold their
positions, thus preventing any
driver from taking unfair ad-
vantage to gain ground on the
slippery bricks.

Suppose our “blueprint”
shows that we are shooting at
125 miles per hour to win?
That means that I shall try to
average 126-plus, because 1
will run inte traffic and he
forced to do a slow lap or I
may be abliged to make an
extra stop at the pits, Our
plan figures in the regular pit
stops, of course. For instance,
the fuel supply must be re-
plenished at about one-third
of the distance and again at
about two-thirds, Last year I
stopped at 73 and 145 laps. At
that time, my erew must check
the tires and anything else
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Above, looking over Shaw's speedster. Below, scene in the

pits on race day. Note crew feverishly working on a balky

car. [f the men in the pits do their job well, the man al
the wheel hax a better chance of g




Henning of work on
Shaw's racing angine
bafore the big race

Cantar, cm[ﬂ: drmund the turn with pace car in the lead. Below,
= on his car. If his spoed-

Shaw sup last minute &

ster is put in.ﬂﬂur g0 it will stay, the champion believes he has a

good chance For his fourth victory
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that may need attention. In
the 1940 race I changed only
one tire—the right rear—and
that only as a precaution. It
would have finished the race
without difficulty. However,
it takes no more time to
change a tire—not as much,
in fact—as it does to refuel.
Puiting in the aleohol which
my Masserratl uses requires
about sixty seconds; ¢ -
ing a tire about one-third
that time,

It's wize to watch the tires,
however, as every driver
knows. One bad slide at 140
to 160 miles an hour will
grind all the rubber off the
tire because the track is like
a hig emery stone turning
very fast under the car.

My pit crew follows the
race plan just as carefully as
1 do. One man clocks every
lap and makes a chart on a
board containing 200 squares,
Any stop I make at the pits
gives him a chance to tell me
how the race is going. We
use few signals, the principal
one being an “0.K." with
hands clasped above the
head. That gives me moral
support. Too many signals
sometimes confuse the driver.

And we try to take precau-
tions against little things that
may happen, for we know
that usually it's the little
things that put a driver out
of the race. A piece of paper
six inches square can stop a
powerful speedster if it
should blow onto the track
and be sucked into the car-
buretor or supercharger. A
cotter pin put in improperly
ecan work loose and ecause
failure just when victory
seems to be in sight. Drivers
have been knocked out by
sparrows. In 1936, I was out
in front when hood fasteners
which had been installed im-
properly released the hood
on my car, forcing me into
the pits where I spent nine-
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teen minutes, and finished seventh,

So our plan must be drawn to
include as many of the little things
as possibly can be foreseen. Also,
it must be designed to meet rap-
idly changing conditions during
the race. Just as an example of
how the best-laid plans of mice
and racing drivers can go wrong,
Rex Mays had hoped and prayed
for rain in the 1940 race, figuring
that he would be out in front, His
plan ecalled for rain at about 300
miles. But the rain started later,
at 350 miles, and T was in the lead
then, upsetting his scheme.

Ten years ago [ thought a driv-
er had to be lucky to win., Now I
believe he can't afford to be un-
lucky if he expeets to win. In the
past when I won or lost, people
called it good or had luck. But 1
always knew it wasn't a matter of
luck. Usually my failure could be
traced directly to someone's neg-
ligence in some small detail, such
as not replacing the oil plug prop-
erly in the erankease of my car
one year. The plug worked loose
and dumped the oil—and I failed
again. I find that if a driver comes
back to Indianapolis yvear after
vear, the good and bad breaks just
about balance.

Speaking of bad breaks, it
seemed before the 1240 race that
I was bound to have trouble, First,
it was the thirteenth year that I
had entered the 500-mile classic,
and my friends and other drivers
kept reminding me of it. Second,
the old, oil-soaked, dirty shoes
that I had worn in twelve previ-
ous races disappeared. While I
am not particularly superstitious,
the loss of those shoes made me
feel awful. For one thing they
were as comfortable as house slip-
pers. Too, they had been with me
through several victories, Finally
I bought another pair, bowling
shoes. Came the day of the race
and to my amazement, the only
shoes I could find were an appar-
ently old, oil-soaked dirty pair. So
I put them on and then discovered
that Ford Moyer, a member of my

(Continued to page 116A)
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Floating ‘Clinic’ Houses Supplies
for Airmen Downed at Sea

Four Bunks and supplies for woun ded or marpcaned ﬂi:'l'ﬂ!-'ll'l air-
men were found on this eraft when it Aeated fo an English shore

When a strange eraft drifted to the English shore
recently the British found it was a floating rescue
station which apparently had been moored to aid
German airmen shot down over the water. Inside
it were bunks, medical supplies and food. Planes
disabled at sea would alight as near one of these
floating clinics as possible, and the crew would wait
thefs‘ to be picked up later by hospital planes.

Negatwe Viewer Magnifies the Image
and Controls Degree of nght

Both the degree of mag-
nification and intensity of
light can be regulated in a
focusing viewer designed
to help photographers se-
lect negatives for enlarge-
ment. Minute details of the
negative may be examined
at a distance with both eyes
as the image appears flat overall without distortion.
The viewer is suitable for examining negatives in
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Power Shot through Air Likea Beam of Light

Because science has learned to
make radio waves do the rhumba
dance in a copper tank, wireless transmis-
sion of electrical power apparently has
been brought nearer reality. A new type
generator, called the Klystron, makes it
possible to shoot power through the air like
a heam of light. For instance, every person
in an audience could be given a flashlight
hulb with a short wire antenna attached.
If the Klystron were turned on and its en-
ergy focused on the audience with the help
of a megaphone=like horn, the bulbs would
light up as though connected to storage
batteries. In this development, Westing-
house engineers see a means of greatly in-
creasing the number of television channels
or the number of messages transmitted
simultaneously over a telephone wire, as
well as producing heat for medieal pur-
poses by ultra-short wave. Another logi-
cal use is as an improved means for aircraft
navigation; indeed, homes might even be
illuminated some day by power picked up
from the air as we now pick up radio pro-
grams, The Klystron sends out beams of
power by breaking up an electron stream

bunching the individual electrons and con-.

verting their energy into ultra-high fre-
quency oscillations which are ten times

556 ' _“- b L

shorter than the shortest radio
wave now in use. It does this by
means of two small doughnut-
shaped copper tanks, called
“Rhumbatrons,” in which radio
waves are made to surge rhyth-
mically back and forth, thus in-
creasing the intensity of their os-
cillations. The present Klystron is
rapable of producing electrical
waves varving in frequency from
some 750,000,000 to 3,000,000,000
cycles a second and a wave length
of sixteen to four inches, compared

Left, adjusting the Kilystron tube.
Below, sketches showing how horn
helps te direct or “sheot™ the pow-
er beam so thot small electric bulba
in its path will light vp

Pah of elecirostatic
field or waves.
Path of magnetic

i} feld at right angles /

1, o elecrrostarnic field.

P
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N
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to ordinary short-wave frequencies of
around 15,000,000 cycles and wave lengths
of 300 to ten yards. And even today the
tube is able to broadeast its higsh-frequen-
ey waves with a power of 200 to 500 watts,
comparable with the power of many com-
mercial long-wave radio transmitters, The
waves travel very much like light waves
and even somewhat like sound waves.
Like light they pursue a line-of-sight
course. Instead of spreading out and pass-
ing through nen-metallic materials, as do
radio waves, the Klystron waves can be
interrupted. If a slab of wood is interposed
between the Klystron and a lamp glowing
in its beam, the light will go cut.

POPULAR MECHANICS
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Dump Body for Smiall Truck W orE Crank

One man can install, re-
move or operate a dump
bed now awvailable for
half-ton pick-up trucks.
Simple in design and easy
to operate by a hand
erank, the new hed is
especially useful on small
construction work or for
hauling grain and other
fine materials,

:;' R Lt e Ao and o

Truck aperater ready ta slide
removable dump-bed into
place. Frame at head sup-
ports eranlk and pulleys, one=
man mechanism for tilting

the body to nl'um;..r the load T : P PR e R - . | . :
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Electric “Trap” Mcasurcb Speed of Passing Aul;pmnb:les S

Mﬂtﬂfiflst.’ﬁ wﬁn ?all to ﬂb::é/'eé speed lim-
its and “slow™ signs in Detroit, Mich., are " <
likely to be caught by an electric "spced +
trap,” several of which have been placed
in operation. The apparatus is portable _ 'I-
and inexpensive, and may be set at any -
intersection. Speed of the car is clocked .
as wheels pass over wires stretched across
the road twelve feet apart. The time
lapse according to impulses received is -
registered on a dial and conversion inte ~ -
miles per hour is shown on a chart, If any -
car's speed is excessive a motoreyele pa-

trolman catches the viclator, k{
Q) s

As car passes over first wire, patrol-
man watches dial of the electric speed

trap box to determine whether driver

has observed speed [imit. The appa- \3'

ratus is portable and easy to seb up L U

3 =
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Tester Lm:ates Burned-Out Bulbs without Rempval of the Lamps T =2
y ] 4 Ly
- '\‘:u -

Bad lamps in a series of Christmas-tree -

lightz can be found quickly with a plier-
like tester without removing the bulbs., In
making tests, tiny projections in the jaws

J of the tool are forced through the two
wires that connect each socket, causing a
“short.” When the faulty bulb is reached,

the rest of the lamps will light, since the

@ r:urrent 15 thus permitted tgopassaround it.

..l-""i..L =7 4. ;

\3 IIFluor'eacent powder added to plast:c golf
7 " tees just put on the market makes them
shine in the sun so that they can be found
easily after the ;Iﬁwe

Jaws have sharp metal points that plerce insulation,
Lrevealing quickly which lamp in serfes is burned out

L E-t.,cﬂ-i-{. VA
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Abave, student ranger learns how to make
ehgervation from mountain lookout tower.
Im circle, “school”™ meets on the fire line;
the nearest smoke chaser is using a hand
pump cantaining fve gallons of waler

N THE midst of a raging forest
fire, near Missoula, Mont., two
men are operating a contraption
that looks like a cross between a
motorcycle and a plow. At tre-
mendous speed it elears a trench
eighteen inches wide, throwing
clouds of dirt over the blaze.

It.is a super-trencher, brain-
child of Forest Serviceé experts.
Equipped with loose steel teeth
that rotate, it is Dpl’.‘t‘ﬂtl::d h}.' a
nine-horsepower gasoline engine,
but requires one man in front to
guide by pulling a rope while an-
other man does the “plowing.”
The machine can be used on steep
slopes and is so light it can be
taken to fires easily.

This scene is a part of the serv-
ice’s new system of training
schooals for smoke-chasers. The
161 national forests cover more
Big bulldozer at left, with angled blade

like a }W!nw. outdoes 100 men digging
trenches and throwing dirt on Mames
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SMOKE CHASERS .

R o W

Above, using speeial compass to [o-
cate line for a truck trail, a vital
part of new fraining procedure

than 175,000,000 acrés, mostly
in mountainous country,
Naturally Uncle Sam wants
well-trained men 1o protect
these valuable timber and

recreation areas. The forests Above, clearing an eighteen-inch diteh with the Bosworth —
. = H 3 m. [l trencher; one man pulls, the other plows, The trencher has a
al_e div ld?d Into ranger dis five-to-nine horsepower ;'n'mﬁ'm engine. Below, Farest Service
tricts which average nearly men must Jearn to construct telephone lines. Temporary lines
200000 acres with a forest are sometimes tacked to trees for fifteen milez into the forest

ranger in charge. Some 430
rangers are on the job,
Schools are maintained for
(Continued to page 138A)
Belaw, a novice forest fireman prac-

ticex communication with mosntain
loakaut b,v short-warve radio zaf
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X Long "‘Mike” TI'E.P'S Snunds its category, a new type sub-machine gun
. weighs one-half as much and costs only

frﬂm Far"Awa? Pﬂlnts . one-third as much to manufacture. Bear-

... ing the name Reising, after its inventor,
" the six-and-one-half-pound gun is suit-
able for regular army use and especially
meets the need of parachute troops. It fires
=1 forty-five caliber shells at the rate of 500
<0 per minute, and can be dismantled for
i cleaning in about one and one-half min-
-d utes, Plans are made to produce the gun
xl

. at the rate of 1,000 a day.
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Fo dmg Reflector Fits in Pocket

with Flash Synchronizer

3

‘% Equipped with a collapsible reflector
= "Sthat opens and closes like a fan, a flash-
\~cabulb synchronizer now on the market can
_ be folded and carried in a coat pocket. The
-\~ reflector measures six inches when opened.
_T'he unit weighs only twelve ounces. It fits
all cameras, operates on two pen-type
o batteries, al;nd has a trigzer for cocking the

Elangated microphone iz "all ears,” each tuned to
pick up certain sound frequencies from far corners

Along its eight-foot length, a new “tel-
escopic” microphone ig fitted with many
earlike tubes to pick up distant sounds for
both recording and hroadeasting. Each
“ear” is attuned to catch certain frequen-
cies, bringing within focus all the sounds |
emanating from far points of the movig
lr.}t? radio studios or theaters.
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Light® sf:{; Machine Gun for Ann-}
Fires 500 Shots a Minute }_ Q

Possessing all the fire power and effec-
tiveness of the army’s standard weapon in

LA

)
o

)¢ A

Refectar, top, opens fanlike For uge in Mazh gur;
Bottom, similar one for side lighting has long cord " H‘"

i
=

without touching the hot glass by opening &
a clip. A side-light extension, for ﬁl]mg i
shadows or to give an effect of mudelm
to the face, is available with a similar fold-. >
lng reflector. This plugs into the synchro
a and both b bs. fire simultaneously.

(5o Hexiblelis a new fre-resistant wall-8)
board of ash&stos and cement that it be
— Aiming light sub-machine gun, inexpensive to make bent around a four-foot radius,

560 0';)! E F ﬁﬂ?mn MEC&NICS
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flash mechanism. Used bulbs are removed )
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Signal Language of Sea

Because many merchant vessels of /the
United States failed to answer visual sig-
nals transmitted by U, 5. navy or coast-
guard vessels, or showed lack of skill in
answering, the U. 8. Maritime Commission
has ordered thé establishment of schools
for teaching eommunication by visual sig-
nals. The course of instruction is offered
to all licensed masters and mates of the
merchant marine, and to cadet officers and
cadets of the maritime commission. To oh-
tain his certificate the student must attain
a high standard of proficiency In both
sending and receiving by the three usual
methods of visual signaling, including in-
ternational code flag hoisty, semaphores,

APRIL. 1941
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Group of stodents, left,
forming letter Ll 5 L
proper position of Aags
i5 stressed, to aovord con-
fusion in ::1'_:{|1n-!x. Bot-
tor, left, large Black-
board aids in teaching
use of Aashing light, or
Yhilinker,” signaling in
Maorse code; this method
is important at night or
when weather is unsuil-
able for flag messages.
Below, instructor shows
use of Aaeg hoists: the

one at left means "“Mine
feld ahead™; right gives
the bearings

-:III-'I ”.'I;‘-'-..I'!]:'I'_" I.'.L':,]-H. S('F-.'”UJ."'\- '\1.-'i|.|| ]:F'_' ].L-"L'llin.‘l.“..l

al the coast-guard district offices in New

Yorl, San Francisco and New Orleans, and

at stations in several other prinecipal ports.
L .' t J

Mnldéd Rubber Truck Fender
Straightens Out after Bump

Fenders of molded rubber are being used
increasingly on trucks and buses in Eng-
land. They have the advantage of straight-
“ening out their own dents after a collision
—and collisions are frequent in the nightly
blackout. The use of rubber also frees that
much more steel for war purposes.
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Taught at New Schools
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PACKAGES DESIGNED

LTHOUGH the lowly hen pre-
sented man with a perfect
example of efficient packaging in
the form of the egg—an airproof,
moisture-resistant, germ-free and
well-designed container—it was a
long time before he did anything
about it.

Not until 1809 was food pre-
\ served in glass bottles and this
was thought up by a Frenchman
during a stimulating period of
war, to feed soldiers sent abroad.
A year later the tin can was pat-
ented and the two just about had
the packaging field to themselves
until 1899 when a biscuit company
designed a well-known cardboard
cracker box that ran the familiar
cracker barrel right out of the
grocery store, -

With the development of plas-
tics and transparent packaging
materials during the past few
vears, things began to boom again
and the Institute of Package Re-
gearch in New York recorded

Wrapping meat loaf in Pliofilm (tap) pre-
vents shrinkage, At left, one girl dips loaf
in ﬂ!ﬂﬁﬂ, the ather prepares wrapper

Below, tomatoe juice pours fram red plas-
tic tomate, and a variety of products are
packaged in transparent plastic confainers

FTI}I—‘ ULAR %Cwﬁ
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more than 30,000 packaging
developments in materials,
design or uses created by
Americans in the last year.
Just as in 1809 war and
threats of war have caused
many inventors and artists to
turn their attention to the
modernization of the package
to fit\ new situations. Many
Celery gtays fresh (below) in trans-
parent film that covers stalk but lets
leaves “breathe.” The 1841 catsup

bottle { bottom ) has lost its neclk and
may be zerved on table

Three tons of elephant demonstrate the strength of
new metal-edged cardboard and paper boxes, which
can stand a cempression load of 1,590 pounds

have been spurred by the yumor that an-
other reigning sovereign—King Tin Can—
iz about to topple from its shining throne
hecause, if war comes, the United States
will not be able to import enough tin from
British Malava and the Duich East Indies
to keep this eountry’s hundred or more
plants turning out the customary 16,000,.-
000,000 tin cang a year. However, stocks of
tin plate are being piled up rapidly by the
government-sponsored Metals Reserve
Company and motuntains of tin cans and
tin plate are being stored, Besides, a tin

a63
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Bright, new cans roll
down inte storage
{top). In the paper
box at right, sweel
pickles, brine and all,
are sealed in Pliofilm
lining. Below you see
the evolution of the

s
i G

i
coated with synthetic res-
in lacguer, will make a
good can. Aluminum is
another possible substi-
tute and several methods
of applying lacquer,
enamel and wax as coat-
ing have been approved.
As if to prove that the
can's future is safe, the
army has adopted a tin-
can ration; the doughhoy
will go into battle with a
day’s food, six cans
equipped with the little
metal key openers, in hi 3
pack. Three of these wil N
contain in each can a sup-
ply of biscuits, prepared ™:
coffee and sugar. Th
other three will he m
and vegetable stew o
meat and beans, as the

milk container: o zoldier chooses. 3
oy glass and fron jar of On
b3 \ the '80°s with thumb- De the other ‘hand, th -
Wl gerew top ! squat mew fense C(:Immlssmn I I

bottles :ﬁu’ptlf far

modern refrigerators,

and two-guart eard-
board contatner

cently sent out an urgent $
message to tin-can mane, 3
ufacturers to get busy mﬁ“"‘}

more substitute coatings. » §

The war has turned the
prackaging industry up
side down in England
where wax paper is sub-
stituting for glass, pottery
is being revived to re

Ce

Below is fhlﬂcx by
perboard ease for Bulk paching
"". frozen foods such as froit  *
Juices, cracked eggs, peas, beans -
and berries. Bag is stretehed
over fiberboard collar; twisbing

collar closes it airtight T

-
b

e

can is only one and one-half per
cent tin into which a thin steel
plate is dipped to keep food from
spoiling by contact with the steel.
The steel manufacturers have al-
ready worked out a method of
electro-deposit which will slash
- the consumption of tin, if neces-
sary. Research men, too, have
succeeded in substituting silver in
such a thin plate that costs would
not be prohibitive in an emer-
gency. Chemists have found that
a film of phosphate over the steel,

: ".JT
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*.of the bag is placed over a
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are being tmd with stnps of paper Lmtead
of wrapped, inserted advertising matter is
banned and labels are limited in size. Cang
for cocoa are made in seven-pound size,
for coffee in four-pound size and these eans
must be returned to the factory to be used
again, along with cardboard cartons, milk
bottle caps, soap boxes and indeed, almost
any container which will stand re-use.
But the war scare is only one angle and
natural progress is changing the shape of
old, familiar packages. The milk bottle,
for example, has been hit from three di-
rections—the high cost of deliveries, the
compactness of new refrigerators and the
- growing cash-and-carry habit. Now it is
© thirty per cent lighter, short and sguat to
“fit refrigerator shelves. It also finds com-
petition from the waxed-paper container.
The slim catsup bottle is being replaced by
- wide-bottomed bottles which do not tip
. over, and its shorter neck ends the bang-
ing of inverted bottles. The latest catsup
bottle has practieally no neck and the cat-
sup is dipped out with a spoon.
Hundreds of modern containers using
transparent materials made from cellulose

- and rubber derivatives have been devised

for quick-frozen food, and a novel package
vemploying latex, a form of rubber, will
soon be on the market. This thin rubber
~bag is dropped into a cardboard box and
filled with liquid or solid food. The neck
square fiber-
board frame. The frame is turned a few
times, which closes the neck of the bag.
. Food and all are frozen solid in a rectan-

.~ gular shape.
. » Paper, fiberboard and eardboard boxes

&+ are being reinforced with light metal edg-
.ing so strong that the boxes will stand a
_compression load of 1,500 pounds without
breaking. Packed with glass bottles, these
boxes have been bounced through 470 rev-

. olutions in a testing drum without break-

ing a bottle,
A rigid transparent plastic package was

~ recently devised to hold a long-life phono-

graph needle which not only keeps the

- needle from being lost when not in use, but

magnifies the point so that its playing con-
dition can be determined. Another clever
plastic package soon to be marketed is a
transparent pillbox which releases one pill
or tablet as a glide is pulled out and shows

~ tat a glance how many are left,

. )

A new salety-razor container serves as
(Continued to page 114A)
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Grass Catcher on Wheels
Carries Load Easily

4

¢
NN

Equipped with a pair
of wheels, this cabch-
er rolls its heavy
loads of gprass across
lawn to save heavy
waork of :urry!'ng 13

Cut grass can be carted away with eas:}\ \
in a large-size grass catcher equipped with
wheels. When the handle at the side ls?-f

engaged it raises the catcher from the *\){_
ground so it may be rolled freely, Y :

r_,a t/_' LI -
'(S’quare-]glead Screw Is Driven -
in Hardwood with a Wrench Y

Where the wood is hard and an nrdmar}r*
serewdriver finds the going tough, o’
square-head screw may be helpful. These Q _

r.

After llnan" thes lqunrbﬁmﬂ' screw into a hard
surface, the wrench can be used to turn it

new bolt screws can be started with a
screwdriver, then tightened with a small .?'
wrench. They are gvailable in several sizes. -

" 565
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Combined Table and Buffet
Has Tiny Stove in Drawer

Modern in appearance, thiz handy end table and
Rhﬂht encloses a small stove for preparing snacks

\fl Hidden in the drawer of a combination
}und table and buffet for the small home

“~.Zand apartment is a tiny stove for cooking

=~ S
o~

LS

-
=

w snacks. It can be used for broiling or mak-

- ing coffee, and there is plenty of space in

...,.thr.‘ storage compartment beneath for the
dishes and cocking utensils.

Rm& &uards Prevent Snowslide
on People or Shrubbery

Danger of an avalanche from the roof
falling upon pedestrians or damaging
shr ubl:rerw lrnmth the eaves can bgavert-

~

o
— By staggering these snow guards on the roof, an
avalanche to the sidewalk or shrubbery iz prevented

L

] L] s L]
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Resry AT vmmad
Ed@}’ ,myst mgs:;luw gum roof.

These ornamental guards are placed in
staggered positions to check a slide in any
part of the roof. They also help prevent
the snow from overloading the gutters.
Simple bolts are used in wooden shingles;
for slate shingles there is an extra metal
piece that reaches back of the guard.

Feet Massaged between Rollers
Formed of Sponge Rubber

Four sponge-
rubber rollers de-
signed to fit the
contour of the foot
constitute the
working parts of a
massaging device
that enables a per-
son to massage his
own feet while
seated comfortably. Spring tension presses
the top roller against the upper part of the=>
foot to give the user a beneficial massage
as he moves his foot back and forth be-
tween the rollers.

e —
Transparent Shields for Goggles
Filter Glare at Sides
Transparent side shields for industrial

goggles, tinted to eliminate glare, are nchB
offered welders and others who work nea

Q[)r'i
)

3~

~
3

Side shields, easily slipped anto industrial goggles,
stop Aying particles but not the weorkman's uim‘nF"‘g%‘

sources of high temperatures and piercing
light rays. Made of lightweight cellulose
acetate, they do not obstruct vision as is
the case with ordinary shields, yet they
give added protection to the eyes from fly-=
ing particles and from dust. Should they )
become scratched or unfit for service, th

shields may be replaced at little expense. —-\]
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Miniature Guns and Village Aid War Practice

Twe target guns wsed
in “miniature war,”
right, ore pozed with
their original, a I55-
millimeter howitzer, in
the beckgroond. Be-
low, urtr’”rr_'l. e af
practice can watch
scores on hoord le cor-
rect therr arm. Man
with roke, (bottom,
right ) salvapes stecl
bhalls that become bur-
ted in the sand when
fired at tiny village

Tiny training gung, equipped with sight-
ing devices identical with those on their
full-size prototyvpes, offer the equivalent of

regular field practice for artillerymen.
One-inch steel balls are the projectiles
fired by twenty-two caliber cartridges,

“long” blanks being used, de-
pending on the range and elevation de-
sired. The target is a midget village built
in a sand pile across the armory floor. An
ohserver stands back of each gunner, not-
ing the result through field glasses and re-
poriing the information to a board marker,
Shots that fall short are indicated by a
minus sign, and those over the mark score
a plus. Gunners watch the “scoreboard”
and correct their fire to make hits,. When
firing iz over, a clean-up man scoops the
steel balls from the sand with a special
rake. The salvaged ammunition is then

put away for the next practice session.

“short” or

APRIL, 1941

on Seed Potatods
Reveals Ring Rot
Invisible ultraviolet light now provides
a gquick and cheap method of revealing the
presence of ring vot in seed potatoes. When
ultraviolet rays are turned on a lot of seed

“Black Light"

potatoes in the dark, the good ones remain
invisible, but diseased tubers glow, making
them easy to spot and cull out. Since it is
known that the germ does not live in the
s0il but comes in with the seed, a grower
can protect his crop by using certified seeds

ja) have bémﬁ'{( .uec([,B ihlbﬁ]umel P

s ;{ I 'I,
1‘1{:# L- jh’t-'l}-li_i-i.f

&

w'{d-.:

e 7’“.4/'?1/ VLA /

¥

NS




i

J =

+

r
e

" CASHING IN

oy & 1 carth-shaking dinosaurs,
' 0 " Harryhausen's ability to
fF 5 "‘"'L'ﬁf- create naturalistic,
smoothly moving minia-
tures is the secret of his
success, It is this skill in
making animals of the
past, or monsters of fan-
tasy, look and move as if
alive that has turned his
hobby into a successful
job with Hollywood mo-
lion=-picture companies,
Beginning with inex-
pensive photographie
equipment plus an ahil-
ity to draw and sculpture,
this man worked for
eight vears to perfect his
technique. He created
dinosaurs of all sizes and
placed them in settings
of strangely exotic pre-
ILMING weird monsters has been con-  historic plants. He molded woolly mam-
verted from a hobby into a profitable moths, three-toed sloths, sharp-toothed
venture by Ray Harryhausen of Los An- Qying reptiles—and strange monsters born
geles, Calif, Part of his work is pure fan- of his own imagination. This last type he
tasy, while other of his films of prehistoric  used only in his films of pure fantasy, never
life are so highly authentic that they have mixing the imaginary and the authentic.
been used for educational purposes. Early in his work Harryhausen devel-
But whether he's filming a fantastic at- oped an efficient system for evolving his
tack on a rocket ship by a monster from  films. His first step is to write a scenario.
Jupiter, or a highly authentic fight between  If the film is to be purely fantastie, no re-

ir

» Completing the drawing of a dinosaur battle which will become basis for
a movig. Note the model used by Ray Harrvhausen

Below, left, when everything is ready to begin shooting, the an/mals and trees are ploced on the set.
Right, setting dinosavr’'s moeuth in new position for the shooting of another frame in mouvie

FOFULAR MECHANICS
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ON A FANTASY

Abave, shooting prehistoric scerne. One frame is
shat, camera is stopped, the animals moved
slightly and another frame shot. Circle, trim=
ming fur of model mammoth. Basis of the mon-
sler is a ball-and-sochet jointed metal frame

search need bhe done, but if it's to be
one of his highly authentic prehistoric
movies, he does elaborate research be-
fore starting his seenario. A dinosaur
must not only be correctly modeled, it
must move in the right way. Moreover,
the background must be correct for the
geological period in which the monster
Iived. The next step is to make a series
of drawings showing
the general trend of
the action. From
these drawings sets
are designed and the
monsters sculptured,

The basis for each
of Harrvhausen's
weird beasts iz a
jointed metal frame.
All joints are ball and
socket, to give both
strength and flexibil-
{Continued to page 126A)
Right, moving head of
monster o fﬂrrtﬁﬂﬂﬂd
with action shown in drow-

ing at left. The mowvie iz
firat plotted in drouings
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Machine Giant Cuts 14 Miles of Steel in Hour

Cirele, giant “nails"=—steel piles driven down twen-
ty-nine feet and Klled with concrefe so coch could
support thirty tens. Right, fwenty-four ton Yehair
of concrete on which 350-ton boring mill has been
tnsralled. Below, inshr“ang; mighty cutting tool

nograph needle moving across a record.
A pit large enough to hold four six-room
houses had to he dug for the machine’s
twenty-four ton foundation of steel and
concrete, Despite its mass, however, the
stee] giant makes its cuts with an accuracy
of four-thousandths of an inch, and even
this can be increased by controlling tem-
perature conditions to prevent contrattion
and expansion, Largest of the mill's thirty-"
four eleciric. motors are twao 3[]{‘1—]101'50—':
power units which drive the turntable; =
smallest are two one-hall horsepowers,
midgets which ‘float” the table by pump- "=
ing lubricating oil into the grooves he-!
tween the table and ils circular track. The-=.
B00,000 watts of electricity consumed by o
L these motors is equal to that required to’ *-
" light 10,000 gixty-watt lamps. =

Capable of cutting fourteen miles of steel . n,f fuf-" :.'1

shavings from a 500-1on piece of steel in one ~ ", .- .
hour, a 350-ton machine tool has been in-. Bats Fi? Blind on Sound Waves

stalled by Westinghouse to speed produe- C Unheard by Human Ears

-t

tion of large—waterwheel generators and - Blind-flying bats are now known to pilot L,
other power equipment required for na-™ {hemselves in pitch-dark caves by means <
tional defense. One of the largest boring  of echoes of inaudible sound waves which<"
mills in the world, the machine supports they create. Two Harvard scientists ex—
its work pieces on an eighty-eight-ton ¥ plain that these sounds bounce off objects
turntable when two special chisel-like = to warn the bats of ohstacles in their path,
tools do the cutting in the manner of a phﬂ-'.:l enabling them to escape crackups. To

-

‘”__;"L:L Py

370 i o POPULAR MECHAITI.CS
' L le s a & Joeaa= o
/



. CL'L-\.J(--III'I'“#L Rk LJ . I-M

1 L akhqt gD

- ST TN N T

- [ T E o el L= &
pick up the sounds. apparatus developed
for supersonic research was used, reveal-
ing that the bats’ cries were loudest at
50,000 vibrations per second. Even under
favorable circumstances the human ear
rarely can detect sounds of more than
20,000 vibrations a second. Translated into
sounds the human ear can hear, the noise
is like the rattle of distant machine-gun
fire. In one test, bats proved capable of ex-
ecuting complicated maneuvers without
mishap in a room strung with wires; but
when the experimenters covered the ears
and mouths of the bats to prevent their
hearing or uttering sounds, the animals
blundered helplessly into the wires.

Three-Dimension Picture Show
Seen in Coin Machine

Still pictures with third-dimension effect
are shown by a vending machine just de-
veloped. It is a simple deviee with but two
working parts, the coin slot and a standard
timer which can be set to operate for one
or two minutes when a penny or nickel is
dropped. It is loaded with a wvariety of
educational or entertaining pictures.

F

iy

i.;_.,"_‘ i

Coin-machine customer enjoys sequence of Lhree-
dimension pictures, changing them at touch of bution
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-fastened to any
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Meter Indicates Best Paper
and Tlme fpr Enlargmg

el

o
r_;'

25

Photographer obtains a direct reading by holding
the electric meter on the enlarging easel

Automatic readings showing both the §J
contrast grade paper and the proper ex- I' ~
posure time are given by an electric meter
for enlarging, operating on 110-125 volts. |
No test strips or complicated caleulations
are necessary. A new type “spot” meas-
ures areas as small as three-sixty-fourths
of an inch. Built-in filters permit gauging -
negatives from color transparencies. The ~J
meter is very thin, permitting measure \f_‘l’\
ments only elevnn-smteenﬂ‘ns inch fr-:-m‘ 1
the foeal plane of the enlarging easel. iy v

DJ j,.,- ,’1 i)
Faucet Handle Fitting Any Shank: \

Uses Knobs as Setscrews

Fastened to the
faucet shank by
means of its four
projecting knobs,
a handle now on
the market can be

\y

standard size
shank. The handle
is installed by ;
slipping it over the shank and tightening \3 =
each of the four knobs with a wrench. 5=\
= oy
Q(The American automobile industry in™/ "2
1941 will consume the cotton crop from —
1,890,000 acres—-ahnut 460,000, n{m pﬂunds.
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Abave, left, sample of
Braille type, harder. to
learn than Maon fright ),
but generally taught be-
cause it s cheaper o
praduce

ries galore are beitig
used to accomplish
this great taslk.
Those in charge say
they have made
only a beginning,
Butitisa hi;; one—
s0 big that even per-
sons with mormal
eyes can learn much
about keeping that
precious asset [rafh
their methods,

' 3

ayng blind, or partially blind children learn quickly to use the Braille
typewriter, s._l:hif'.h u:rilsw:.:s. ufnm? .ﬂ_s fast M‘:;f:rmw machines Contrars 6 g
i--x:IODEHNTL{il%UU EJ-.L- Boee oe 14che ug'l.ll]. belief, most “blind” persons are not
niques of education, exemplified by “Jtotally blind at all. They just have very
those now used in Los Angeles, which defective vision, often nothing more than *
have solved the problem of how to educate an extreme case of common eye disorders.
and train in useful crafts persons who have Unless the eyeballs are gone, or the visual
little or no eyesight, or who might lose apparatus has been damaged by disease or —
their vision if eyes were subjected to nor-  injury, almost all persons can distinguish “~=*
mal tasks, light, darkness, form and movement. The
New machines, new methods, new theo- theory of these classes, then, is to save

ey

A
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what sight remains by not sub-
jecting it to undue strain.

First and most necessary step
is to provide proper light with-
out glare. Classrooms are being
outfitted with revolutionary
lighting systems that may be-
come universal in all schools.
Indirect systems are controlled ° ; - . 3 >
automatically by photoelectric Tobr I Fomag b o e e e hmer et
switches. When the sun fails,
electrie illumination instantly replaces it, mnor can shadows increase his visual task.
and turns off again if the sun reappears. For these classes, be the students chil-

Theze classes have a double curtain sys=  dren or adults, all the usual classroom tools
tem to cover windows both top and bottom, are specially made. Desks have obliguely
zo plenty of illumination can get in be- rising tops, so print is always on a level
tween, but no glare can fall across a child, plane with the eyes. Blackboards are deep-
ly and dully tinted, and
chalk is of a hue that
stands out sharply but
without brightneszs. Ey-
erything these students
look at iz elear and sharp,
but not bright. Maximum
vision with minimum
glare is the objective,

Pages of books and their
print are composed the
same way. The paper is
dull mat, with a slight
vellow tint, and the print
is large twenty-four-

point type, deeply pig-

i Boys studying wagpshich has lakes, rivers and mountains in relief. mented, Writing t'_ah!'EtE
5o Each state is geparpte unit fitted in like a jigsaw puiﬂc ﬁcl:h'ﬂr?-' are CDmPDSEd ﬂf 5|m113.1'
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Above, Braille slate and sty-

lus enable almost blind bn_v

to write gquichly without
gtrain on his eyes

material, and have
widely spaced lines to
encourage large writ-
ing. These students |
form letters and num-
bers about three times

as large as those made
by normal pupils.

Handwriting in-
volves considerable
eyestrain at best. As
soon as their hands are
more skilled, they
learn to type, using
machines that make
bold, black letters. A
special guard covers the keyboard to pre-
vent motion of the fingers, seen only in the
peripheral vision, from tiring the eves,

By these techniques, the pupils are pre-
vented from falling into the other category
—those whose vision is so bad that to use
it might mean blindness, Classes are taught
for this type, too, and here a greatly differ-
ent method is employed. This tvpe of stu-
dent doesn't use his eyes at all—his educa-
tion comes through his fingers, just like a
blind student's. In fact, there are some
blind in these classes.

Again we have a twofold purpose—to

q:fﬂ- .L_. ,.-'!"F‘. -
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save existing vision and provide a
normal education. Most of these
students ecould read type—but
they are encouraged not to. Their
reading is the Braille touch sys=
tem, and, in cases of adults, the
simpler but bulkier Moon type.
This is a guarantee that if the
eves ultimately fail, as they some-
times do in these extreme cases,
the individuals will have a firm
foundation for continuing their
lives—and it also lessens the like-
lihood of such a failure. These
students learn to write rapidly in
Braille as well as read it. They
have a small Braille pocket slate
for this purpose, and in addition,
there is a Braille typewriter,
simpler than an ordinary type-
writer, on which they learn to
write swiftly in a short time,
Mathematics may
now be taught quickly
on the Taylor arithme-
tic slate, a device with
checkerboard grooves
into which Braille
number blocks fit.
Geography is one of
their easiest subjects.
They have maps with
{Continued to page 114A)

Left, reading Braille ther-
mameter. Below, adding up
a column of figures an a
Taylor arithmetic slate

A l.l':l'.lll___j-'l'l'ﬂl'l".
FREERERNEER'REEEF

i + POPULAR MECHANICS



Plastic Panels Tested for Use in Auto Bo

LA AN

Pointing to the time, r_u_ft:hubzx' the néar
future, when automobile bodies may be
made entirely of plastics, Ford Motor com-
pany experimenters have produced and
tested panels which appear suitable for

such a purpose. The panels are made of

soybean fiber and resin. In one test a steel |

panel struck with an ax was pierced at the
point of impact and the surrounding area
" badly dented; in comparison, a plastic
panel was scarcely marked. The Ford com-

pany is preparing to extend the scope of -
this work, ordering dies for production of -
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Left, Henry Ford com-
pares damage eaused
by ax striking metal
pancl, to which fie
poaints, and plaztic
panel. Be]‘uu}, Mr. Ford
in act of swinging ax
against plastie body
panel. Bottom, lefi,
one step in malding of
plastic panel

T,

" plastie. parts for aute bodigs.! Among ad-

vantages claimed for plasties, in the man-
- ufacture of cars, are: ease of casting and
~forming, ease of coloring—the color may
< be introduced into the plastic parts, thus
- eliminating painting—and an increase in
impact strength over certain metals used
= for the same purpose. At present bodies
- made of plastics would cost more, prob-
% ably, than those of metal, but experiment-
ers believe mass production would solve
this problem. Other auto body builders
are e:-ipe_ri!'nenti.n{alung similar lines.
e =T 3 - koms "
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Inﬂated Rubber Headrest  synthetic material Tﬁade by/the du Pont

A company from coal, air and water, until it
.FltS'Edge Df Baththb o has combined with, the lignin, nn:z of the

substances of which wood is composed.

:_f' % TE . After this treatment the wood becomes
.j i ; plastic only when heated to approximately
1 w212 degrees Fahrenheit, retaining its plas=-
~ 'Eficity as long as it remains hot, but regain-

1 %ing its normal hardness and rigidity when
weooled. If reheated it will return to its
plastic state. Although the urea-ireated

| wood is too hard for the use of nails, it may
':Jlbe bored, machined and sawed, the only
arequirement being that harder tools be
= fused. An important advantage is that the
| “chemical does not corrode metal fasten-
; lh“m_'_.«'. as many other wood-seasoning chem-
icals do. Countless applications of the
product are foreseen, among them being its
use for constructing airplane fuselages,
automobile bodies and boats. It will make
-~ a cheap core stock for doors, table tops,
Bather can rest his head in solid camfart on this in>  wall and ceiling panels, and furniture. In
§~— Aflated rubber pillow while he takes long soaking . . qdition to lumber, wood chips or sawdust,
when subjected to the urea treatment, can
be compressed to a density approaching
that of basic wood fiber, and molded into

‘:_:: E Anyone who enjoys lingering for a long)
4 soaking in the bathtub or who requires”
h medicinal baths ean get inereased comfort sy
\j by resting his head on an inflatable pillow va"’ul. EHE y [35
=) that fastens to the tub. Made of heavy rub- 8 ]13 | :
ber, the headrest cannot slip into the water Rubber Cover for Door Handles
since vacuum cups hold it securely. It re- Prevents Nicking Other Cars
li'eves. contact with the hard, chilly tub. - ~ L

44
]

Wo n.d‘ Can Be Molded or Twisted
af@?r Chgmical Treatment
While%égl-%gl Dipa chbm -L;ﬁi to 5&3.5:011

wood and make it fire Fesistant, W, K,
Loughborough, of the LS. Forest Prod-
ucts Laboratory at Madison, Wis., discov-
ered a treatment that changes wood into a

- plastic so it may be bent, twisted, com- -
3 pressed or molded into any desired shape
~2 when heated. The process vonsists of soak-
o ing wood in a solytion of l1"-:'tl: .:_yrlnw?(:nm :
o : )
=3 1
3 Easy te slip on, thiz rubber “glove™ for the deok— .
"' - handle of your car prevents damage to cars alongside
To avoid marring other cars parked
alongside in your garage or parking lot,
P | rubber covers can be slipped over the door
~ handles. The rubber is heavy, ribbed, and 55—

_; will stand a severe banging. One model is Ty
. Tuwisting a ures-treated ook splinter while it is Fro!.:: mﬂr—!“ for the door handle wth} a2 ke:v hole, v
Inset, examples of wood bm:jnd twisted by process - having a flap that keeps out rain or ice. |

: - B2 .
a7h (v d Lﬂ"’r ! A tt-'l.']_ E.EEJEE ME??EIEE ':-C.
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RAFTSMAN

dress up your lable

DUPLIC.&'I'[NG a pair of the beautiful walnut

candlesticks shown in Figs. 1 and 2, is not as
difficult as it may appear. Actually it involves
only simple lathe work, the twist-neck effect be-
ing achieved mainly with the aid of a disk- shaped
jig. Fig.6shows how the various parts fit together.
The base is faceplate-turned, bored to receive a
34=in, tenon and recessed on the underside by re-
versing the work. The body of the candlestick is
turned from a 2%-in. block 4 in. long, leaving a
tenon at each end. To form the gothic-shape cen-
terpiece which is doweled to the body as shown in
Fig. 3, a jig like the one shown in Fig. 7, is re-
quired. Two 1-in. blank pieces having a radius of
2% in., are cut to fit the
curved edges of the disk and
are fastened to it with screws
placed as shown. Then the
assembly is pressed tightly
on a wood shaft which is
afterward mounted between
centers as shown in Fig. 5.
Each outer edge of the pieces
is grooved as shown in the

section detail in Fig. 7. This
groove must conform to the di-
ameter of the neck pieces, and
should allow the latter to over-
hang the edge slightly. Each face
is scored Yis in, deep with a small
pointed tool, after which the
pieces are removed, Fig. 8, turned
end for end and re-screwed to
the jig to complete the criss-
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To score the face in \
the opposite direc-
tion, the pleces are
removed from the
fig and turned end
for end as shown in
the phote above. At
the right is shown
how a true ring is
turned with the aid
of a templaote

cross grooving. Both centers for a pair of
candlesticks are thus produced in this one
operation.

The neck pieces consist of a 51%-in, out-
side diameter ring which can be turned
perfectly round on the faceplate with the
aid of a template as in Fig. 9. The ring is
cut into four parts as dimensioned in Fig. 6,
two of which are joined end to end with a
small dowel as in Fig. 4. Center the holes
accurately so that the two parts will reg-
ister as near perfect as possible. Any slight
offset can be sanded down evenly. The
neck pieces are glued to alternate sides of

378

HOW THE PIECES ARE HELD
FOR SCORING FACE AND
EDGE

the grooved center of the
candlestick, using small
dowels inserted in blind
holes drilled in the side.
Candle cups are doweled
to the upper ends,

With the exception of
the scored centerpiece,
which requires finishing
with a brush, a high pol-
ish can be applied to the
parts while they are in
the lathe. This is done by
dipping a cloth occasion-
ally in a mixture of
orange shellac and lin-
seed oil, and applying it
to the revolving work. A
highly glazed finish can
be built up in this manner
by successive applica-
tions. If yvou prefer, a wax
finish may be applied, or a coat of shellae
followed by two coats of dull-drying var-
nish will give a pleasing finish.

IncreasingLife of Window Screens

Galvanized screens will last several sea-
sons longer if they are given a coat of
weatherproof varnish, one application usu-
ally being sufficient. This material does
not affect the appearance of the screens
and can be applied easily with a small piece
of broadloom carpeting wrapped around a

wood block.—L. H. Georger, Buffalo, N. Y,
POPULAR MECHANICS



Gate-Leg Table Saves Space in Cl:nld’s Room

The space-saving pos-
sibilities of a gate-leg ta-
ble led a father to make
one for his young daugh-
ter's room. The room be-
ing small, it was necessary
to conserve as much space
as possible, yet have a
table, around which she
could seat her friends for
tea parties and games.
The table shown was
found to be the answer to
the problem. The table
was made of plywood and
assembled with screws,
brads and hinges, as indi-
cated., Four discarded
play blocks were used for
the feet, and the center
and bottom shelves pro-
vided space for dishes,
toys and books. Half-
round molding was glued

TEN | X2 MINGES

to the edges of the top to finish it off and The wide smooth sides, top and shelves can
provide further rigidity. Clean lines and be decorated in many attractive ways.
—Carl S. McKnight, Winnetka, Il

good balance make the table attractive.

Drawing Board on Wall Has Eccentric-Hinge Support

With the aid of an eccentric like the one
shown hinged to support a drawing board

= |
f 7 JDRAWING BOARD
£ |

'fi

-

br[LL AOD, BEWNT

.-‘

L
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on the shop wall,
that can be raised

yvou have a worktable
for use or folded flat in

an instant. The lower support hinge is
made from a length of steel rod bent to

shape and fastened

to the wall with staples.

Threads in Tapped Hole Counted
with Aid of Match

Determining the
thread count in a
tapped hole is a

simple matter if

you take an im-
pression of the
threads with a
match. To do this,
place the match in
the hole and insert
a tapered punch to
press against the

I THREAD
wmatcH 1] IHI'F.E‘ﬁIDNS

= ~l -

mateh, This will foree the threads into the

coft wood, leaving

sharp impressions.
579
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"CLOTHES CHUTE .
i e

I. By hinging one side of a clothez chute so that
it can be lowered to provide a sorting table, time
ix saved on washday. A suppert hinged ta the
awuter end af the table heeps it in a horizontal
poxition. 2. A wide rubber band snapped over
the holes in o cendensed-milk con seals them
thoroughly and is easy to remove

PROAT HINGEDSS

3. Instead of wrapping strips of paper around a
small candle to make it fit snugly in a candlestick,
split the end of the candle with a hot knife to a
dépth of I in. and spread the sections slightly.
When lorced into the holder and cosled, the candle
will remain securely in place, 4. The unpleasant job
of digping o clothespole out of the snow during win-
ter can be aveided by keeping it in a broem clamp
screwed o one of the line posts

CLOTHES-
| POLE

WEAVING RAG
r‘IWTHBRL.ISH HﬂuNﬂI..q.

5. A handy shuttle for weaving a rug
can be made from a toothbrush handle,
This is shoped as shown and sanded
down te a rounded point. The weave-
ing strip or rag is drawn through the
hole in the teothbrush handle. 6. An
auto-wheel spoke brush is ideal for
cleaning upholstered furniture, The
pointed end may be pushed down info
corners where ordinary brushes fail te
reach, Alse, the brush can be used on
its side. The bristles ore hard and
firm and may be used vigorously

e ®

AUTO -WHEEL
SPOKE BRUSH

580 POPULAR MECHANICS




x‘..!-“-n\, TT~= Iu ﬁ I
7. No matter how you werk it, o caffeepot handle
viually gets scorched and too hot to pick up. A good
way to protect the handle is to slit one xide of an
| emply can se that it fits under the handle. When

it's time to remove the pot, simply slip the can to
one side and grasp the handle. 8. Disks of felt glued
eén the ends of chair legs will help prevent them
fram marring foors when pushed over them

" ANTI-SPLASH ™
WATER FILTER | :

THIS HALF NOT
USED

8. If you desire to attoch a hose to a water faucet,
you con get a coupling for the purpose by utilizing
part of a five-cent anti-splash water filter, which is
equipped with rubber parts that moke a tight fit
around both the end of the hose and the faucel.
10. To keep garment hangers from sliding back and
forth om a clothesline, and to spoce them apart so
that suspended garments will air eut and dry quick-
Iy, insert a length of light chain between the poat
and the line, and hook the hangers inte the links

11. When using a can of paint and
the lid iz out of shape and does not
seal it tightly, a disk of waxed pa-
per laid on top of the paint will
prevent a seum forming for a day
or tuo, 12. I fruit jars and other
glass containers are used to pro-
tect plants and increase sun
warmth, ventilation is assured if
two sticks are pushed into the
preund deep enough to suppert the
bottem of the jar a little above it
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Invisible Bookends Will Puzzle
Visitors to Your Home

NG ot =
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BOOK COVER A EMELED —T i

Several books standing in a row on a
table with apparently no support to keep
them from tipping, will not only be a puz-
zler to your friends, but you will also find
the arrangement much neater than the
usual bookends. In this case, the bookends
are merely blocks of wood nailed to pieces
of sheet metal and fitted with covers re-
moved from a couple of discarded books,
The exposed edges of the blocks are sand-
ed smooth and then painted, after which a
fine-tooth comb is drawn over the surface
while the paint is still tacky, making lines
that resemble the edges of book leaves.

Can Opener Cuts Sheet Metal
Wlthnut Bending It

The next time
you have an open=
ing to cut in light
sheet metal and
want to save the
unused portion, do
the job with an
ordinary can
opener instead of
using a metal
shears or chisel. It
will not be neces-

582

sary to bend the metal when cutting as the
opener can be operated without either’
piece interfering with the hands. '

Test Tube Prevented from Rolling
by Match and Rubber Band

In using a test tube
which yvou wish to
keep in wvertieal posi-
tion temporarily, place ||| &
a match against the | &8 |\
upper end and snap a | @ -
rubber band around || WL
the tube and over the | ALY
ends of the match. The 1= %W
tube then may be —
leaned against a wall or any other handy
object where it will not roll or fall over.

SR

=
. -
Wi, TEST TURE

Protecting Furnaces from Rust
During Summer Months

A firebox and other interior exposed
surfaces of a heating plant that “sweat”
and tend to rust during summer months
when not in use, can be protected as fol-
lows: Thoroughly clean them with a flue
or scratch brush. Then dip the brush in
oil, and zwab all surfaces, repeating this
several times during the summer.

Abrasive Sticks Are Timesavers
on Intricate Sanding Jobs

You can save time when sanding small
models and scrollwork if you keep an as-
sortment of abrasive sticks of various sizes
end shapes on hand. The sticks are shaped
from serap wood, and sandpaper is applied
io one side with glue or rubber cement.

POPULAR MECHANICS
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When it i not being used to hold [ruwit or Mowers,
thizs unusual bowl cam be closed to form a clever
“eage" for a ball of yarn. The base is recessed as
shown in the section detail above. Then a concave
groove in which the fingers actuate, is turned in the
rim to conform with the rounded ends of the latter.
Holes of the proper size are bored through each end
of the twelve fingers, after which they are slipped
on a turned wood ring as shown at the right. Seg-
ments which space the fingers equidistantly areund
the bowl, are cut from a 35-in. ring that is grooved
to fit snugly over the inner ring as shown above in
the upper detail. Each spacer is glued to the ring,
between the fingers, so that one spacer will come
directly over the severed section of the ring. The
assembly is attached to the base by coating the bot-
tom of the spacers with glue and pressing in place
in the grosve. Be careful to see that the glue does
not adhere to the fingers. A small Y4-in. chain is
threaded through the holes in the ends of the fingers
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Inexpensive Vise Made fromPliers
Is Handy for Small Work

An execellent little vise for small work
can be made from a pair of pliers. Heat
one of the handles and bend it as shown,
drilling a couple of holes for bolting to the
bench top. The other handle should pro-
ject down through a slot cut in the bench.
Near the lower end of this handle a hole is
drilled and filed to form a slot. A small
pipe fHange or large nut iz fitted in the
front of the bench to take a long bolt, the
head being drilled to take a handle. The
other end of the bolt is filed down to fit
into the slotted handle, after which the end
is peened over. When the bolt is turned
up it pushes the handle, closing the plier
jaws and when the bolt is unscrewed the
peened end pulls the jaws open.

Jigsaw Blades in Visible Holder
Are Easily Selected

With vour jig-
saw blades in this
portable holder, it
takes only a glance
to locate the blade
desired. All ma-
terials necessary
to make it are
three celluloid
toothbrush hold-
ers and g small
bloek of wood
drilled to take the

CELLULOD
TOOTHERLSH
yHOLDERS

caps, which should be a pressed fit in the
holes. While this holder will accommodate
small, medium and coarse blades, more
tubes could be added, if desired.

—J. 0. Clickenger, Los Angeles, Calif.

Maps Stored in Mailing Container
Protected Against Dust

Maps, charts,
sketehes and
drawings that vou
want to protect
against dust and
moisture can be
slipped into a
cardboard mailing
tube that has been
varnished. Cap the
ends with small-size oiled-silk jar covers.
Besides protecting the papers, this method
of storing makes it easy to file the work.

BLUEPRINTE

HAILINT rLIE;. ;

Hammer “Wedged’ on Handle
with Wood Screws

If vour hammer
worlks loose on the
handle, serews
driven into the end
i to expand the
wood will stop the
.. | trouble Drill
4 holes to start the
e qﬁff::l‘l_ff"l‘_fiicﬂ’ screws which are

' dipped in shellae.

Steel Hoops Anchored to Barrel
by Dents in Upper Edges

To anchor steel -r'

hoops on a wooden
barrel, dent one
edge of each hoop
with a peen ham-
mer at intervals of
3 or 4 in. before
driving them in
place. The dents
bite into the wood
to keep the hoops
from slipping,

QA damp dish towel or other large piece
of cloth should be placed over the top of
a radiator while brushing it, to keep the
dust from flying out into the room.

POPULAE MECHANICS
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By R. O. BUCK

TILT-TOP table iz convenient in the

small home or apartment as it can
be set against a wall with the top tilted
as in Fig. 1, to serve as an attractive or-
nament, yet it is always ready for use by
simply turning the lid down. A pair of
these little tables, with matched lamps,
are effective at the ends of a davenport.

Asg mahogany or walnut is rather ex-
pensive, birch or gum are woods suggest-
ed for this table, because either one of
these will take a mahogany or walnut
finish satisfactorily. In starting on the
construction, you can first turn the ped- 3
estal to the shape and dimensions given g K
in Fig. 2, leaving a 1-in. tenon end at the
top. If you do not have a piece of hard- &
wood large enough to turn the pedestal,
it may be necessary to glue up several
thicknesses of stock.

Next, yvou make the three
legs. These can be cut out by
means of an ordinary kevhole
saw, although the job is ac-
complished much more guick-
ly on a seroll or band saw. A
pattern for the legs is given in
Fig. 3. To enlarge this to the
right size you rule off }z-in.
squares on a sheet of paper
8 by 11 in, in size, and then
proceed to draw the legs,
closely following the pattern
given here. Notice especially
the direction that the grain
should run so that the leg will
have maximum strength, If a
little planning is done, the
pieces can be laid out side by
side to save material. Sand-
ing the eurved surfaces of the
legs may be done by hand, but
quicker resulis are obtained
by using a drum sander on a
lathe. If sanding is done by
hand, wrap sandpaper on a
large dowel. After the legs
have been cut and sanded,
they are doweled to the lower
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MATERLAL LIST
1 pe. 3 by 1507 by 15042 Ine==Top

1 pe %8 by by 24 in—Cleats

E R 1pe. ¥4 by 4 by 4 in—Dlock
=0 1 pe- 2%k by 2% by 1602 in—Dedestal
N i 1 pe. ¥ by 4 by 46 in.—Legs

end of the pedestal. In
laying out the position of
the dowel holes, proceed
as follows: Wrap a strip
of paper around the post
and cut it off so that the
ends just meet. Remove
and fold three times, re-
place and mark the fold
lines on the post to locate
the lines of the dowels.
The top is made of solid
stock with the top surface
veneered with mahogany
or walnut if desired. Aft-
er cutting the top to the
shape and dimensionsg
given on Fig. 5, the lower
Sap | Sdge is rounded. Figs. 4
elpow cacn and 5 show the arrange-
' ment of the various parts
of the top assembly.
Cleats are screwed to the
underside of the top and
are pivoted to a block
with two steel pins. The
block, in turn, is glued to
the tenon at the top of the
pedestal. If desired, you
can also use screws for
fastening at this point. As
shown in Fig. 5, one edge
of the block is rounded to
clear the underside of the
top when the latter is
swung up or down. The hole for the pivot
pin must be located very carefully, both
in the cleats and block, so that the top will
swing smoothly and plumb. To hold the
top in a horizontal position, an elbow catch
of the type shown is used.

2

{
|

The simplicity of construction and assembly of
thiz tilt-top table iz apparent from these draw-
ings. The top has two cleats on the underside,
which pivot en a block glued to the pedestal.
An elbow cateh prevents the top fram tipping
when in horizental position

Balk VIEW

Fraying of Hemp Rope Prevented

The ends of hemp rope may be prevent-
ed from unraveling by wrapping them with
strong twine and then dipping the bound
ends in shellae. When dry, the ends will
remain firm indefinitely, making the rope
much easier to handle,
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Decorative Plates Dress Up Doorbell Buttons

EECUTCHEOMN
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S PLATE
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|

If you have a flush-type doorbell push
button which guests find hard to locate,
especially in the dark, an ornamental cut-
out placed around it will overcome the
trouble and add a novel touch to the door-
way. Several designs of cutouts for this
purpose are shown here as suggestions, or
you can make one to suit vour own faney.
You can use just one piece of metal, or you
can obtain contrast by mounting the eut-
out on a plate of different metal, as for in=-

stance aluminum or brass over copper or
iron painted black. Simple silhouettes in
hammered iron, painted black, are very
effective against light-colored surfaces.
The work can be done with a hand coping
saw or on a power scroll saw, All edges
and corners are carefully rounded with a
file before painting, or in the case of brass
or copper, you polish the metal and then
apply a coat of clear lacquer.

—Besg Livings, Batavia, I11,

Rubber Soldering - Flux Container from Brake-Pedal Pad

Brake-pedal pads of the slip-on type
serve nicely as containers for soldering

APRIL, 1941

flux around a workbench. Being wide and
flat, there is little chance of tipping them
accidentally, and they are acid resistant and
non-breakable. Rubber disks or pieces of
glass make good lids for the containers.

{[Flower beds and borders which have
been protected by straw or other coverings
during the winter should be uncovered a
little at a time, to avoid exposing ynung
shoots too su:idﬂnlxr,

287



Scale Fences for Model Railroad
from Thread and Soda Straws

T -.
My !
e, o THREAD: )

The tedious task of building scale fences
for model railroads may be simplified by
using soda straws for the posts. Lengths of
black thread inserted through these with
the aid of a needle will serve as the fence
wires. The posts can be held in place ver-
tically with spots of glue.

Small Stick Through Jug Handle
to Carry It Easily

Carrying a filled
glass jug of the
type shown is sim-
plified if a stick is
slipped through
the handle as in-
dicated. It will
provide a comfort-
able grip for all
four fingers.

Sprinkler Distributes Wax Evenly

It is much easier
to distribute pol-
ish evenly on a
mop or dust cloth
if the polish is ap-
pliedwithaclothes
sprinkler. To do this, simply remove the
cap from a bottle of polish and insert the
sprinkler. If the wax tends to fill the holes
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in the sprinkler when it dries, put the
sprinkler in boiling water to elean it. Or,
better, clean the sprinkler after using each
time,—Benj, Nielsen, Aurora, INebr,

Beads Separated as to Color
with Corrugated Cardboard

When stringing
beads in making
rings, bracelets
and other novel-
ties, you can save
time by keeping
them separated
according to size
and color. This
may be done by
placing a sheet of corrugated cardboard in
a shallow box, fitting it snugly in place and
on a slight incline. The beads may then be
poured into the separate channels.

CORRUGATED
CARDBOARD

"'.,
MEEDLE

Strap Hinges Serve as Brackets
on Folding Shelf

In eramped
quarters where a
shelf is needed oc-
casionally, one of
the folding type
can be made in a
l few minutes from

a couple strap

hinges and a
board. Hinges are serewed to the wall and
shelf, leaving the end holes in both hinges
to take pointed rods, which hold the shelf
in position, as shown. When not in use, the
rods can be removed to let the shelf down.

= :__x_ ;_—,:—ﬂ’
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Flags Are Made Self-Supporting
by Cork and Rubber Bands

To hold clusters
of small flags so
that they could be
set in a window,
one decorator as-
sembled them
around corks and
held them in place
with rubber bands.
The taper of the
cork spread the
flag staffs so they
formed a tripod.

RUBBER _
BAMDS
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lisawed EASTER-EGG CARTS

One of these carls filled with
brightly colored eggs will make
any youngster's eves shine on
Easler morning, And, the carts are
not necessarily a seasonal toy, as
birds or different animal cutouts
can be substituted for the rabbit.
Or, you can reduce the size and
use them asg candy or nut carts, In
this form, they are ideal bridge or
party prizes. The home eraftsman
can make and sell them at a profit,
too, because the material can be
stacked and several pieces of each
part sawed at one time. Painting
the parts in gay colors, which can
be done cheaply by dipping, en-
hances the appearance of the carts,
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By DICK HUTCHINSON

EVERYONE who has built houses to at-

tract birds around the home probably
has wanted to make round and odd-shaped
houses with irregular roofs either for the
novelty of appearance, or to blend in with
the surroundings., Those who have fore-
gone thiz pleasure because of the difficulty
of shaping the desired houses from wood—
metal being out of the question because
the houses would be too hot—can get any
shape desired by covering them with a
plastic material consisting of portland ce-
ment, 1 part, and asbestos cement, 3 parts.
This material dries slowly so that vou have
plenty of time to mold it as desired, and if
kept out of the sun and wind so that it
dries as slowly as possible, it will become
very hard. It can be troweled smooth or
left rough, and will take paint nicely, mak-
ing it possible to finish the houses in bright
colors to help dress up the garden.

290

,/M ;zfzszfz réoﬂée

In using the plastic, all you need iz a
framework on which to apply it. The mar-
tin house in Figs. 1 and 2 is a good exam-
ple. The ends are solid wood and the roof,
which is covered with the plastie, is made
of slats, Robins usually build on a shelf of
some kind, but will not nest in a closed
house. The shelter in Fig. 3 is attractive to
them. The roof only is covered with the
plastic, which is molded to resemble bark.
A few small nails projecting from the roof
slats help to anchor the plastic. The blue-
bird house in Figs. 4 and 7 is of solid wood,
but the roof is covered with the material
and molded to simulate shingles, A wood-
pecker is one bird that insists on building
in a hollow log, but it is easier to make the
“log" shown in Fig. 6 than it is to find a
real one that is hollow, Assemble the skel-

POPULAR MECHANICS
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|
Wood-
pecker

howse

eton framework and cover the outside
roughly with the plastie, allowing it to
dry for a day or so. Then apply a sec-
ond coat, reproducing as nearly as pos-
sible the bark of a tree.

Now comes a home for the little house
wren, The one shown in Fig. 8 is easy
to make and is entirely covered with
the plastic. The framework consists of
slats nailed to wood disks at the top
and bottom. Also, the roof is made of
slats, which are shaped and assembled
as in the upper detail. Be sure to make
the entrance opening small enough to
keep out other birds or the wren will
vacate its home. The house can he hung
in the branches of a thickly foliaged
tree or under the cornice of a building,

APRIL, 1941
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Loop-Type Strap on Wrist Watch
from Rubber Band

RUZBER BAND

Having no ends to buckle, this rubber-
band watech strap will give you long serv-
ice. A %s-in. rubber band about 5 in. long
iz suitable for the average wrist. The top
detail shows how it is fastened to a watch.
To put the band on your wrist, one end of
the loop is slipped under the wrist, while
the other end above the watch is passed
over the hand.—Andrew Vena, New York.

Novel Lettering on Place Cards
Done with Alphabet Noodles
Party place cards P
may be made by us- ‘noooies
ing alphabet noodles. ,«f;'f&- il
BALSA WoOD
F‘_T\_‘.:\::-_\-/

balsa wood are used
as the card, and the
noodles are cemented
in place.—Harry
Thomas, Chicago.

Thin strips of stained

SUPPORT

Match Book Serves as a Rule
in an Emergency

air An artist whao
d frequently has oc-
casion to do out-
door mapping of
fields and building
sites, sketching
them roughly for
office reference,

says that he finds

a common match

book helpful in his work. It can be used as
a rule or square for rapid sketching and is
always at hand without being cumberzome.

Inverted Bottle Cap in Funnel
Speeds Up Filtering

When cotton is
placed in a funnel
to be used as a fil-
ter, it usually
packs into the
spout and slows up
passage of the lig-
uid. To avoid this,
one laboratory
worker drops an
inverted soda-
bottle cap into the

_ funnel before putting in the cotton. The

crimped rim of the cap provides tiny open-
ings through which the liquid can pass.

Hinge Hasp Fastened at Angle

Swings Back When Open
e =il To prevent the
[ HINGE WASF hinge hasp on his

: SET AT AMNGLE
L : granary door from
|

; swinging out
- T where it might
e | catch and tear
clothing or get

bent if the door were blown open, one
farmer attached it at a slight angle as
shown, This caused the free hinged section
to swing down against the door when open.

Use Pliers to Sever Spring Wire

The steel of which piano wire is made is
so tempered that if it is cut with ordinary
tools, the cutting edges will be nicked
badly and resharpening will be necessary.
A better way is to bend the wire sharply
and pinch it with a pair of pliers. When
the bent portion is straightened, it will
break easily.

PLIERS A
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Picture “Frames” and Tray Edging of Rope

,fli'ﬁ#.r 23> 7 #..'«';
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Ordinary rope can be uti-
lized on wyour craftwork to
give it a rustic or marine ef-
fect. The tray shown above
is just a piece of Js-in. ply-
wood with 12-in. rope brad-
ded around the edges and
fitted with handles, one of

which conceals the ends of the rope. It (SPACE FOR PHOTOS
E o . ?“, |

may be lacquered or just varnished, and
then a decalcomania transfer can be ap-
plied if desired. Picture frames are made
in a similar manner. The prints or photos
are cementied to plywood and the rope is
attached so that it conceals the edge of the
paper. Frames of any desired shape can
be made in this way, and you can use more
than one photo to a frame as shown in the
lower right details, Also, rope can be used
for many other purposes. A shoe rack is
just one suggestion. The rope is bradded
arpund the edge and across the center of
a piece of plywood, loops being formed in W =
the center rope to take the shoes. = STAPLES OR MAILS
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NOTE - ROUNDED EMNDS OF ARMS
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*

DETAIL gF
Finished to harmonize with your home Furnishings, these BASE Enps

neat stands will be the envy of your friends. They are rigid
and the broad bazes tend to prevent tipping. The ring sizes "_-—_____‘—'—-—-—._______________-‘
given are for regular 414 -in. clay pots. If other sizes are to

be used, be sure to shape the rings Lo fit them _____-_-____———————_____-_
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Section of Auto Casing on Post
Keeps Garden Gate Closed

A light spring that will help close a gar-
den gate can be made in a few minutes
from a section of heavy auto casing, It is
attached to the gate post between hinges,
as shown, so that the tire beads press
against the sides of the gate when opened.

Tool-Oiling Pad under Bench
Is Fed Through Hole in Top

An oiling pad for saws and other hand
tools that is convenient and yet out of the
way, can be made in a few minutes by fas-

tening an B=in. pad of folded cloth to the

% TuBRING
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S
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i = ==
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) el
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underside of the bench top a few inches
from the edge. The pad is supplied with
oil through a hole drilled in the bench di-
rectly over it. A small piece of copper or
rubber tubing should be slipped into the
hole to prevent the oil from discoloring the
bench top.—W. C. Wilhite, Carlinville, I11,

Ice Cube Makes Ideal Moistener
for Gummed Labels

When you have
a number of labels
to apply to fruit
jars, ete., drop an
ice cube in a small
dish or pan and
use this to moisten
the gummed sur-
faces. The film of
water on the ice
will give the gum
just the right amount of dampness for
quick and easy application of the labels.

Carpenters’ Detachable Knee Pad
Buttons in Place

= Pockets of den-
im, filled with cot-
ton and quilted,
and provided with
buttonholes for
attachment to the
knees of one's
overalls, will add
much to your com-
fort on jobs which
require working in
a kneeling position. The pads will be found -
especially handy when laying flooring.

QUILTED =
DENIM —he

Bottle Cap Improves Flowerpot

To keep dirt from
packing so firmly
over the drain
opening of a flower-
pot that it will not
serve its purpose,
drop a bottle cap
over the opening
before putting in
the soil. The erimp
rim of the cap will
allow excess water
to escape easily.
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Your youngsters will get a real thrill out
of riding in this wind-driven merry-go-
round, Mounted on the front wheel and
spindle of a car axle, it will rotate even in
o breesze becouse of roller bearings in the
wheel. One half of an axle housing is
bolted to the wheel to hold chaing for sup-
porting the pipe arms from which the
seats are hung and te which dummy boots
carrying the sails are attached. The as-
sembly is supported by a pipe set I ft. in
conerete. The stub end of the axle iz in-
serted into the pipe and held by L-bolts

.
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Floor Flange on Bench Forms Seat
for Inserting Live Center

Instead of trying to seat a live center of

a woodworking lathe in the work while a
center iz in the spindle, which is not ad-
visable, use a seat like the one shown. This
is nothing more than a floor flange having
an opening of a diameter just a trifle larger
than the largest part of the center. In use,
the flange is screwed fo a bench over a hole
drilled through the latter to allow inser-
tion of the center. Then the work is placed
on top of the center and forced into it by
tapping with a hammer in the usual way,
—Howard R. Heydorf, Missoula, Mont,

Twisted Jig-Saw Blades Provide
Greater Compass in Sawing

If the saw-blade
chucks on vour jig
saw are not of the
type that can be
turned around so
that you can feed
the work in from
one side, you can
do this by simply

twisting the ends of the blades. Given a
half twist at each end, the blade will then
face sideways when reinserted in the
saw chucks. If desired, the blade can be
strengthened with a rest of the usual type
except that it is notched from the side to
support the back of the blade. Care should
be taken to leave enough of the blade
straight to allow free movement through
the entire length of the stroke,

—W. Jack Ewing, Atlanta, Ga,

Modelmakers’ Ball Peen Hammer
from Faucet Handle
A small ball peen

hammer can be
made from a fau-
cet handle. To do
this, saw off about
half of the larger
end of the handle
and file it smooth,
removing all the
burrs. A piece of
hardwood whittled and sanded to shape
will provide a handle. Grooves will have
to be made in the end of the handle to take
the splines in the hole of the faucet handle.

—Lawrence Balanchuk, Cleveland, Ohio,

Double-Faced Sandpaper Sheets
Save Time on Lathe Work
To save time changing from coarse to

fine sandpaper when finishing a number of
small pieces in a lathe, one workman glues

FINE AND COARSE
SAMDPAPER GLUED
BACK TO BACK

a strip of coarse paper and a strip of fine
paper back to back. Then when it is nec-
essary to change an abrasive all he has to
do is just turn the paper over, Further=
more, the double strength of the abrasive
strip makes it last longer,

POPULAR MECHANICS
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Birdbath Is Cumbined_ﬂwith Imi_!:ation Well
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Desiring a birdbath and an old well
with its oaken bucket for a garden deco-
ration, one home owner combined both of
them in one unit. The well was simulated
with field stone laid up on a reinforced
concrete footing, the roof-supporting posts
of the well being set in the footing. The
bath at the top of the well was made of

strongly reinforced conerete and was sup-
ported on the ends of vertical wood pieces, -
which rest on the footing. Wood shingles
were used on the roof, which was framed
in the usual manner. A wooden bucket,
rope and windlass help to carry out the
realistic effect. If a rustic appearance is de-
sired, the shingles and roof frame mem-
bers can be stained dark, and poles with
the bark left on them can be used.

Flowerpot Vented in Bottom to Prevent Soil from Souring

Non-draining pots of the type used in
plant stands and hanging baskets can be
vented to prevent the soil from souring be-
cause of excess moisture. To do this, a
sump is formed in the bottom of the pot by
inserting a perforated metal disk and run-
ning a glass tube from the top of the pot
through the so0il down to the sump. This
allows air to circulate underneath the soil
and dissipate excess moisture.

€ When building a rock garden be sure to
tilt the stones slightly backward and rain
will be less likely to wash scil from the
pockets between them,
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, ASEY FALCON

Incorporating the latest developments
im boat construction and eliminating
many problems which usually confront
the average novice in boat building,
“Faleon” is an all-around wutilily run-
ahout which can be transformed easily
into a sleek cabin cruiser if desired.
The cost of building the original boat as
a runabout was 5123 at Newport Beach,
Calif. The hull is adapted for use of al-
| —most any marine engine from 5 to 20 hp.
Total depth 16 in., beam 66 in., draft
12 in., passengers 7 or 8 and speed 17
m.p.h. with a 20 hp. motor. The boat
planes at 7 m.p.h,

By DON B. PEDERSEN
Part I—Building the Hull

els placed end to end on the floor as in
Fig. 6. A 1-in. strip added to the top edge
of the panels will enable you to work from
a baseline drawn 2 in, up from the bottom
edge. Referring to Fig. 2, first mark off the

\BEFDRE starting actual construction on

the hull, which is the same for either
the runabout or cabin cruiser, Figs. 3 and 5,
the plan, profile and the body sections Fig.
2 are drawn full size on two plywood pan-
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GHEER” |
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vertical stations, which are spaced 36 in. apart. Then draw the five water-
lines, the diagonals and finally the buttock lines. Use a thin batten to
obtain a sweeping curve while an assistant does the marking. For the
sake of clearness in the plan view, Fig. 2, some of the lines such as the
sheer, WL-1-A and WL-2-A, are shown above the centerline, while
others are below. However, in a full-szize layout, all lines can he drawn
above the centerline, making it necessary to draw but half of the plan.
To explain how the table of offsets, Fig. 4, is used in determining the
shape of the five molds, an example is given in Fig. 7 for finding the
outline of station mold No. 3. In the offset table under “half breadths”

yvou will note that the dimension at the sheer line is given as 2-9-0, which
I means 2 ft., 9 in. and no eighth inches. This distance is marked from the
centerline on the plywood panel. Follow this method for the four water-
lines, then the distances given for the diagonals. Next drive a nail at

S WL-E-ABDVE
7 -'-'-f.rL-|-Aam'|:

“10° "‘”- W-L. each mark and bend a thin batten around them to trace the curve, as

53 Llwie 1-BeLow shown in Fig. 10.
_3']"‘ The simplest method to use in transferring the outlines directly to your
mold material is to use nails in the manner shown in Figs, 12 and 13, To

do this, arcs are scribed as in Fig, 11, using a compass set to equal the
thickness of the planking which is "4 in. Now, following Fig, 12, shingle
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HULL LINES ARE DRAWN FULL SIZE ON TWO 4!9 FT PANEI.S
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ABCVE LOWER EDSE

The pieces making up
h Id - : : . »
e 3?":::,"::':’_ nails are set with their heads in the ares,

full-size patterns to over which yvour mold stock is placed as
: assure exact centour  chaym in Fig, 13. Then, being careful not
L _ to disturb the position of the nails, apply
RO aten vour weight to make slight impressions on
b the underside of the work., Drawing a line
through the impressions just made, Fig. 14,
gives a true outline of the station mold.
Repeat this method for transferring the
lower curve of the outline, Pieces com-
= prising each mold are nailed together using
CHECK WITH FULL= ™. . ~  blocks to straddle the joints as shown in
SIZL OUTLINES b0 >+~ Figs.8.and 9. The horizontal braces of the
: molds are located on waterline WL.-3-A so

that a longitudinal brace placed across the
top of the former will be horizontal and
perfectly level. Unless you intend to make
several hulls from one set of molds, white

BY LOCATING EACH CROSS i 3 i
bl ooy pine will do. Otherwise hardwnﬂc?. srhuuld
WILL BE (M & HORIZONTAL be uszed. Except for appearance, it is not
T L necessary to curve the inside edges of the
NETCHED FX x4 WILE 10 molds as E}_lm"'n' . .
STEAGOLE DEADWOOD The outline of the stem is transferred in
e : the manner described for the molds, except
B H*" == = that instead of being impressed directly
| J} el el ot | upon the mahogany stem blank, plywood
N\ station- HOLD ASSEMBLIES, '
4 PINE USED . SHOWING EXTREME ANGLE OF KEEL I8 BIVELED T0 A
BEVEL FORWARD, DIMIMISHING RIGHT ANGLL WITH EACH
TOWARD TRANSOM STATION HELD (BELOW A

LIMBER STATION 3

STATION ) STATION 2
b sTATION 3
I - = =
' : X 1
z £
NAILS i
& %%
H-“TEH P ol T
e ¥ L — e -3
MAER TROUGH CUT WITH S
MBBETIHG Pu:-_ FROM DEAIWOOD pP—n _...l
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MOLD OUTLINES TRANSFERRED BY USING NAIL HEADS

.

L WiL-Ban v Z ﬂ.\\

&
bWk &

.'f j

WL-i-B

iz uzed from which a pattern
is cut and later used to trace
the outline as in Fig. 16, The
knee or anchor lock is out-
lined in the same manner. To
lay out the rabbet and beard-
ing lines on the stem, proceed
with the nail-head method,
working from the full-size
outlines. Then a brad is driv-
en through each indentation,
the pattern is laid on the
work and the nails are tapped
through to make a prick mark on the stem.
Both sides of the stem can be marked with

LINE DRAWN
the same plywood pattern by simply re- A s THRGUSH NAILHEAD
versing the brads in the holes. See Fig. 16. @ ot

Figs. 17, 18 and 19 detail the eutting of the
planking rabbet. This is chiseled by hand
and checked from time to time for the cor-
rect angle with a fid which is simply a
small block the same thickness of the
planking, Fig. 19. This angle at the sheer
and waterlines can be taken from the plan
lines on the floor. Sections of the stem are
given in Fig. 15. Cuts are made at regular
intervals along the rabbet and bearding
lines and then the waste is removed be-
tween these notches to form a continuous
rabbet as shown in Fig. 18. The stem is
left extra long to allow for trimming to
exact length at the sheer., Fig. 15 shows
the relative positions of the stem, dead-
wood and keel with reference to station

= FOR TRIMMING !
1%

}-— ETATION 2 /”_lﬁr“"ﬂm O

STOCK ALLOWED I_., 7
}I_SHEH
3. -——

S5,
[ T KEEL
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MAHQGAN IS BEST FOR THE STEM AND TRANSOM
. A MARKING STEM \\\. =
W )

FROFILE WiTH
PLYWOOD PATTERM

BRADS ARE
DEIVEM THROIUGH
IMPAESSIONS LEFT
BY SHINGLE-MNaL
HEADS

PREPARING TO LAY
QUT RABBET AND
BEARDING LINES

PATTERM LAID ON STEM
AMND BRADS TAPPED JUST
Enhtl'_?iu'll's“ TO LEAYE WISIBLE

While a portable router
2 can be used Po cut the
Tl planking rabbet in the
lfb:"i*% stem gquickly, a neat jobh
can be done by hand with
| O a chisel. Notehes are
) made at intervals be-
tween the rabbet and
b:nrn“n-g lines, after
which the waste between
each is pared away

No. 1 and the waterlines, All three pieces
are checked with the full-size floor plans
as in Fig, 1, and are bolted together with
: four B-in. brass bolts, the heads of which

FORWARD BI0E are ground flat to fit tightly in slots made
OF TRANSEM || in the cutwater or front edge of the stem.
Also, two stopwaters are inserted where
indicated, These are simply 35-in. white-
pine dowels driven tightly in undersize
holez, When these become wet, they swell
to make a watertight joint.

The keel is cut from a Douglas-fir plank
16 ft. long and is tapered from station No. 1
to where it meets the stem. This taper is
marked with a batten as shown in the de-
tail to the right of Fig. 9. A limber trough
is made from the end of the deadwood to
within 18 in. of the transom, to permit bilge
to flow to the lowest point under the ribs,

KO.B 1'% BRASS
SCREWS

AT SIDE OF
TRANSEH

|
i

L Lo This can be cut by machine, or by hand
| .-:'T BEVEL with a rabbeting plane. Cutting the rab-
5.‘%::!—'—-——-— 4 bet along the keel is simply a matter of

@ iR f'u”ﬁf'_"‘a';’:% i T planing a bevel, pronounced at the for-

ward end and diminishing toward the
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SEE THAT THE BUILDING FORM IS RIGID AND LEVEL

SMRIT
LEVEL

KEEL~, BOLT+,
: Ab AR 1T 2K N
EXTEMSION LEFT oN T ABOUT
\%HEEL UMTIL PLANKED 2}-}1;,";55';,'}“'5-'} 6"

A center brace extending from the stem
to the transom is used to keep the station
molds spaced vertically 38 in. apart, while
a ribband which is later atteched at the
sheer Iine on each sidée braces the malds

KEEL

transom at which point it becomes nil. It is
most important that the plank for the keel
be perfectly straight. If there is the slight-
est curve in it, it must be planed true.

The transom frame is made of 3i-in.
thoroughly seasoned dark-red Philippine
mahogany and covered with the widths of
stock as specified in the upper detail of
Fig. 20. The outline for this is taken from
the full-size plans. The angle of the bevel
varies, of course, and can be determined
with the use of a sliding T-bevel as shown
in Fig. 20, From the aft side, screws are
used around the edge only, after which the
heads are capped with wood plugs as
shown in the circular detail. Those on the
inside may be left exposed. Use marine or
casein waterproof glue in assembling.
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at right angles to the keel M

MOLDS TOEMAILED
TEMPORARILY TO

TYPICAL FRAME SETUP
T AT STATION 2

SECTIOMAL YIEW OF TRAMSOM

Constructing a building form that is
square, true and rigid is as important as
the work on the boat itself, Eigs. 21 and 22
show how the form is assembled. This
must be set up absolutely level. If set on
the ground, be sure that it is placed on
firm soil. Note the 2 by 4-in. braces under
sach station and the diagonal braces from
MNo. 1 to No. 2 and from No, § to transom.
The keel is bolted to the plank which later
serves as a baseline. Use a spirit level and
square to see that each mold is at right
angles to the keel and absolutely vertical.
The end view in Fig. 21 shows additional
braces supporting each mold from the floor.

At this stage a knee must be installed at
the base of the transom as shown in the
circular detail of Fig. 22. Bolt and screw
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B RIBEAMDE EACH SIDE
FROM STEM TD STERM
EYENLY SPACED

MATERIAL LIST
LAl dimensions net)d

B i, e x 12 in. No. 2 pine—forms
16 pes. 108 x 102 i x 20 {i. sprece or fir=—ribbands
2 pih Ve % 105 im, x 16 fr. spryce of fir——pibhands
1 pc. 2% x & in x 6 1. Philippine mahogany—stem and knee
1 pe. %4 x 10 in. x 16 fi. Philippir e mahogany—transom
1pe. 23 x 4 in. x 4 fi. Douglas Are=deadwood
1 pe. 13 % 50 jn. x 16 1r._ strai ghir-grain Daoaglos fir—kel
2o pes. 1316 % 1 in. x 10 fir. white aak—ribs
250 fr. 1116 in. random widths and lengths (8 w0 10in.})
Philippine mahogany—planking
2 pes. ¥ in, % 19 ft, halfround mahogany=—rub rails
Scraps from planking —decking and flooe
Hardware
12 pr. No. 8 1-in. brass i_h. wood screws
& ¥ x Ban. bronze carriape balo
2 3% x S-in. bronze carrlage bolts.
2 pr. chacks, fore and aft
I mooring clears; ensign socker
Miscellaneous serews, bslts, ete.
Naote: Material for cabin and seats not included
Motoer 4 oyl 20 hp. Propelles, 11-n. dia. 10, picch, shafe,
strut and feeings

RIBBAND AT BHEERH

-4

SI4 RIBBAND BEGINS HERE
AND CARRIED AFT TO TRANSOM

Forward sides al malds
1.2 amd 2, and aft sides
of 4 and 5, are set Nash
with station limes
marked an keel

if~=5&
TRANSOH 15
S0UARED ivf| SPRUCE OR FIR RIBBAKDS
THIS Hannen|| ARELYg X 113" SECTION AT
0N BOTH TRANSOM, TAPERING T0 I

X 15T AT STEM

as in Fig. 25. When all the molds
have been properly squared and
braced, a ribband is fitted below
the sheer line on each side to hold
cach mold in its relative position.
These ribbands are tapered toward
the stem to make them bend eas-
ily, From stem to transom there
are eight of these spaced evenly on
a side. From station No. 2 back to
the iransom, a ninth ribband is
added nearest the keel on each
side, Fig. 24, At the stem the rib-
bands are nailed in the planking
rabbet as shown in Figs. 22 and 26,
being removed later, one at a time,

heads are countersunk and plugged, and
clinch rings are used under the nuts on
the inside. Like the knee at the stem, this
should be fitted accurately, using casein
waterproof glue. In squaring up the tran-
som, a steel tapeline is run from the stem
rabbet to the upper corner of the transom
on one side and then the other side, and
likewise on the bottom from station No. 5,
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to make room for the planks. As
these ribbands serve to form a temporary
shell on the inside of which ribs are later
installed, they should be fastened securely
in place either with nails or screws to pre-
vent being forced out of shape. Spruce or
fir is the best material from which to cut
these as this wood will bend readily with-
out splitting.

{To be continued)
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Bicycle-Carrying Rack Clamps on Car Bumper

HINGED

172 % 142
. AMGLE IRON
La"

Carrying one or more bicycles on a cor is o simple job with thiz

rach. Easy te remove, it clamps to the bumper and is supported

BLOCHK TO 5UIT AUTO at the top by one bolt threugh the trunk. Notched arms and
BUMPER clamping cleats support the bicycles

Template to Form Keel of Model Hull Made w:th Solder

If the keel, stem and rudder of a model
boat are to fit the hull neatly, they must
be shaped to its exact contour. This work
can be done easily and accurately if you
have a template of the hull to use as a
guide in laying off the three parts. To
make an accurate template, form a length
of wire solder over the hull as indicated,
taking care to mold the wire exactly to its
contour, Then, without disturbing the
shape of the wire, place it on a plece of
cardboard and trace the outline, using
thumbtacks to hold the solder in place. on the traced line and you will have an
After this has been done, cut the cardboard  accurate template of the hull.

SOLBER

Sheeting over Flannel Lining of Sleeping Bag Makes It Easier to Clean

When using a sleeping bag, dirt, pieces flannel lining where they are difficult to
of grass and leaves invariably get into the remove. By using an old sheet or some
s o similar material, the bag can be lined so
SHEETING- that it is not only easy to clean, but the

o lining can be removed and washed,.

WHAT HAVE YOU DONE?T

Have you solved some troublesome everyday prob-
lem of a mechanical nature p:zt.plning to your hnmt,
work or occupation, your hobby, play or recreation?
If so, why not send a short description and a sketch
or photo te our Homecraft Editor. Many other read-
ers might benefit from what you have done. We pay
promptly for accepted material.
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Bench Vise Serves as Punch Press
for Light Sheet Metal

The home ecraftsman who occasionally
has a number of holes to punch in sheet
metal, can convert his bench vise easily
for the job. Just drill and tap the inner
faces of the vise jaws to take a punch and
a die. Several of these can be made up,
making the outside diameters the same
size, but having the punches and the holes
in the dies of different sizes.

Rubber Ball on Turning Chisel
Makes It Easy to Grasp

Slipped over the shank of a wood-turn-
ing chisel, a sponge-rubber ball will pro-
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vide a good hand grip, especially when the
chizel iz in use for long lengths of time.
The ball fits into the palm of the hand as
the tool is grasped in the regular manner,
and tends to relieve muscle strain.

Reels for Wire and Twine
from Can Lids

Reels on which
to keep wire and |
twine around the |
home shop are
made easily from
can lids. Just |
mark off the lid as | '
shown in the up- |||\
per detail, and J| Il
then cut it to form || | |
four tongue-like }’ '
pieces when the
cut portions are raised. The reel can be
pivoted to the wall with a nail.

Sticking of Ice Trays Avoided
with Waxed Paper

If your refriger-
ator ice trays have
a tendency to stick
in the freezing
unit, fold wax pa-

| per around the
“ bottoms and sides
before inserting
them, This will tend to prevent moisture
on the tray from freezing to the unit, and
the trays will slide in or out easily.

Potato Keeps Cut Flowers Fresh

Before wrapping
a bouquet of flow-
erstosend through
the mail, one
housewife punches
holes in a raw po-
tato with an ice
pick and inserts
each stem sepa-
rately to prevent
the flowers from
wilting. The bou-
guet can still be
tied in the usual way and will keep fresh
for a considerable length of time while
en route,—Edith Swope, Danville, Pa.
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Colored Plastic Tumblers Used as Safelights
~ =

Plastic tumblers in dif-
ferent colors are used in-
terchangeably in this
darkroom safelight. A
metal lid of a jar is cut
out in the center to fit on
a lamp socket and is sol-
dered to the latter all
around to avoid leakage
of light. Two small hooks
are soldered to the lid for
attachment of coil springs,
which hold the tumbler
inverted against the lid.
A laver of sponge rubber
between the tumbler and
lid makes a lightproof
joint, Use a 7% or 10-watt
bulb. Tumblers should be
tested to make sure that
they will not fog the sen-
sitized material—Robert
J. Williams, Chicago.

DLORED
TUMBLER

BRASS
STRIP

Scale on Portrait Attachment Shows How to Set Camera

Figures on a piece of white paper pasted
around the rim of my portrait attachment
make it unnecessary for me to carry a
chart showing where to set the camera
distance scale when using the attachment.
With the camera set at 312 ft., the portrait
attachment brings ohbjects 23 in. away in
focus, so, opposite 3'2 ft. on the ecamera
scale I have marked 23 in, The correct

marking in inches is placed on the portrait

o SR 2 o
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attachment opposite each division of the
camera scale, up to infinity, which is 50 in.
All numbers are black ink except 50 in,
which is red. When placing the attach-
ment on the camera, the red number is set
opposite infinity on the camera seale, mak-
ing all other marks fall in their proper
place—Lawrence Gottlieb, New York,

Pointer on Darkroom Clock
Times Tank Development

Cut from cardboard and mounted on the
face of the darkroom clock, this pointer
tells when films in
a tank have devel-
oped the proper
length of time. The
pointer is fastened
to a cardboard
disk with a brass
paper fastener and
the disk is cement-
ed to the clock
face. At the time wyou start developing,
turn the pointer the correct number of
minutes ahead of the minute hand of the
clock. When the minute hand is exactly
under the pointer, the time is up.
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heLoom Lamp

BULE 1IN

Ebony piane flﬂtll!ll"d' in phote below needed three
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Aocdlights to aveid cross or conflicting shadows

ING

"

.-

J
".

Photo of this living room was token
by the simplest form of lighting.
Just one Moodlight was used above
and to the left of the camera, and
the three table lamps were lighted

IN LIGHTING interiors for good
photos, the main thing to keep
in mind is that one source of light
should dominate a scene, and that
other light sources are to be sub-
ordinated. Fig, 1 illustrates the
use of a single floodlight. The
three table lamps were lighted to
produce a natural effect and to add
touches of life through the bright
areas at the tops of the pottery
bases. However, they supplied lit-
tle light for the general scene.
Figs, 2 and 3 illustrate the light=
ing setup for a large dark piece of
furniture, an ehony pianc. In this
case the basic lighting, again over-
head and to the left, was =o inade-
guate that it had to be assisted by
a flondlight to the right, which was
directed on the folds of the dra-
pery on the piane, and another
floodlight placed high and to the
right, and directed against the
further wall, Although three
gsources of light are used, note that
conflicting shadows have been
avoided. The subordinate lights
have been placed so that they il-
luminate the immediate areas re-
quiring it, and do not add much
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Twa Roadlights located as in Fig. 5 were necessary in

erly ilfuminating the dining room abesve. The low light served

to reduce large shadows coused by the high light, and to
bring eut the pattern of the Fug

light to other parts. In Fig. 4 the room was illumi-
nated by two floodlights, one high at the right, and
one low at the left as shown in Fig. 5. The high
light is dominant, and its shadows are stronger,
The low light serves to bring out the pattern of
the rug and to highlight parts of the furniture that
were not lighted by the high light. Conflicting
shadows have been avoided, .

In Fig. 7 an entirely different lighting problem |

is illustrated—mixed
daylight and floodlight.
Only one floadlight bully
was used. Strong sun-
light poured in through
windows on two sides,
leaving portions of the
walls, rug, and furniture
in comparatively weak
light. By placing a flood-
light to the left and above
the camera position, as
in Fig. 6, the dark areas
have been illuminated =
that they balanee with
the sunlit portions, If the
walls had been dark in
color, more light would
have been required. In
exposing for the interior,
the bits of outdoors visi-
ble through the windows

APRIL, 1941

DLIGHT Eer
LOW FLOODLIGHT Eeeeif

HIGH FLOODLIGHT
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prop-

With sunlight streaming into this roam, the dark, unlighted areas had to
be given sufficient artificial {lumination to balance the suniit portions,

Fig. & shows the lighting arrangement
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The nursery above, although open te daylight, was phofo-
graphed practically by Aashbulb alone. Fig. 8 shows
teriors can be illuminated by “washing” walls and furnishings
wilh a foodlight while the camera iz opened for a time exposure

are considerably overexposed. This is a
fortunate circumstance, for it means that
these portions print very light when pic-
tures are made, and this aids the picture
in two ways: It gives a realistic, bright
atmosphere to the outside view that is sim-
ilar to the visual effect of being in such a
room, and it subordinates the outside de-
tail, thereby concentrating attention on the
inside. In Fig. 8 the outside light is com-
paratively weak, necessitating more arti-
ficial lighting. In this case, a large flash-
bulb was used. Shadows caused by daylight
are completely missing. The only shadows
are those caused by the flashbulb itself.
The light was placed well forward of the
camera position, but far enough to one side

612

how in-

to be out of the field, The lens was
well shielded by a hood.

Fig. 9 illustrates another meth-
od of interior lighting. It is a form
of time exposure in which the op=
erator “washes” the wallg and
furniture with a floodlight, grad-
ually covering the complete scene
and building up the exposure cor-
rectly. Due to the fact that the
light souree is constantly moving,
this method produces a shadow-
less picture. Some difficult situa-
tions ean be pictured easily by this
method, especially when station-
ary floodlights introduce conflict-
ing shadows that cannot be elimi-
nated. To determine the exposure,
take a reading of a moderately
light portion of the room when the
floodlight is playing on it from an
average distance. Calculate the
proper lens diaphragm setting for
any convenient exposure interval,
say 1 or 2 seconds, or even longer
if the required depth of field ne-
cessitates a very small opening,
Set the camera shutter for time,
open it, and then methodically
play the light over all portions of
the scene. Keep the light moving
constantly, but keep it in a given
area long enough to give it the
chosen exposure. Keep the light
directed away from the camera,
and stand so that your figure will
not be silhouetted against light
portions. When using this method
it is easy to give darker objects
longer exposure and to skip rap-
idly over light ohjects.

Paper Clamp with Slotted Handle
Holds Film on Drying Line

Regular spring-
steel clamps, used
to hold sheets of
paper together are
handy for hanging
films on the line
for drying if the
handle is slotted
as5 shown., The
slot, cut at an an-
gle, makes it easy
to slip the clamp on and off the line but
will keep it from coming off accidentally.

1= FiLM
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Tripod Head Permits Use of Dropping Bed

Unable to lower the bed
or revolve the back of my
camera when it was
mounted directly on the
large head of a tripod, I
solved the problem by
equipping the tripod with
an auxiliary head to give
the necessary clearance
between the two as shown.
This fixture which must

FELT OR "'”' -
LEATHER—"" T i

-
PLATE SOLDE REE"Q‘E—______;__-,?

be made of a size to suit o s = |
the camera at hand, is at- WaSHER—1__=f8 !
tached to the original tri- 4-20 SCREW ﬂ,f‘ = *72
pod stud bolt by means of WRALEIIN . T T

a tapped disk fitted in the HOLE FOR '

LDOSENING
HEAD

3+ 70 THREAD
SET SCRE W —mt

base of the counterbored
brass shell. Slots cut in
the side of the tubing pro-
vide access to a knurled
thumb wheel for clamping the camera. the wheel in case it should become overly
Radiating holes in the edge of the wheel tightened with the fingers.

are provided to engage a pin for loosening —Walter E. Burton, Akron, Ohio,

Raclc on Basement Laundfy Tub Holds Photographic Trays

Your basement laundry tub can serve as
a darkroom sink if yvou fit it with a wood
rack that can be put in place or removed
easily. The rack illustrated was made of
34-in, stock, the strips being held together
at the back by a cleat that extends at each
side to rest on the sides of the tub. The
front cleat is nailed to the underside of the
strips, which are beveled at the ends to fit
the sloping front of the tub.
—Robert E. Krause, Duluth, Minn.

Roll Films Clamped in Trouser Hangers Developed Three at a Time

Three or more film rolls, depending on
the size, can be developed at one time by
clamping their ends in a couple of trouser
hangers., Once the films are clamped se-
curely in the hangers, they can be put
through the developing and fixing solu-
tions in the usual way. The hangers must
be the type that have straight, not curved,
wood pieces and it may be necessary to
build up the inside surfaces of these pieces
with a strip of rubber or blotter to make
them grip the film tightly.

[ Prints wash slowly in cold water, so if
the temperature is below 65° the washing
time should be increased considerably.
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Prints Are Given "'Linen” Finish
by Pressing on Screen Wire

HARDWODD

LOTTING
B FARER

Prints made on smooth paper can be
given a linen=like finish by pressing them
face down, while slightly damp, against a
piece of fine-mesh wire screen. A conven-
ient press for deing this is made of two
pieces of hardwood hinged together with
butt hinges. The bottom piece is covered
with the sereen and the top piece with

blotting paper. Be sure the sereen lies flat
and build up bloiter sheets until pressure is
uniform over the print. After a little prac-
tice you will know just how much pressure
iz needed to give the effect desired.

False Bottom in Developing Tank
Recovers Dropped Films

Films dropped
accidentally to the
bottom of a deep
developing or fix-
ing tank can he
recovered easily
if the tank has a
false bottom that
can be lifted out.
A plece of Bake-
lite or hard rubber
is fitted with a
long rod to hook
over the top edge
of the tank so it
can be lifted, Holes
drilled in the false
bottom provide .
drainage, making 3 /4N
it easy to raise. If
metal is used for the lifting rod or any
other part, be sure to coat it with acid-
resistant darkroom paint.

Spare Time Profit from Your Scroll Saw

DUTCH SCHOOL BOY ... . .35
CLOWN, KEEFP OFF GRAGSS 35c
TULIP GIRL . 35c
LIT -PEE A5c
EEER OFF M CRASS  £igs IN BOOTS. il 3%

HUMPED CAT—30c

HEN WITH CHICKS—30c

STORE—30c

DACHSHUND—30c RABBIT—30c
EWAMN—10c ROOSTER—i0c
SQUIRREL—3lc POINTER—30c

These figures aré approximately 20 in. high, Patterns are actual size

POPULAR MECHANICS PRESS
Dept. CM, 200 East Ontario Street

Turn your spare time into money by making and selling
attractive jigsawed lawn and garden ornaments. Any of
the following plans will be sent to you postpaid upon re-
ceipt of the amount listed. Also ask for our complete
128-page catalogue of over 500 practical handicraft plans
and over 1,700 helpful books,

TOM THE PIPER'S SUN ..... 35c

FLAMINGO—30c
BOSTON TERRIER—30c
SCOTTIE—30c

Chicago

SUNBONNET GIRL—15¢
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Flashing Lights Trace Radio Ci'rcuit;

By Albert L. Daugherty

ESIGNED for teaching the

principles of the vacuum tube,
and a one-tube receiver in radio
and science classes, this visual
demonsiration unit is housed in a
large brightly painied cabinet.
The wiring diagram is made of
copper tubing and the various ele-
ments have openings behind their
diagrammatic representation
through which lights shine in the
same sequence as the electrie im-
pulses travel in a real receiver.
The openings are covered withred,
vellow and green Cellophane so
that the different electrie circuits
are easily traced as a revolving
switch moves from one set of con-
tactsto another. When the “phone”
lights go on a buzzer sounds to indicate
that the program is coming in. Photos
A and B show front and rear views.
KEY TO FIG. 13 l=panel; Z—cabinel] J=—Incaming ra-
dio wave; d=R.F. cureent; 5 and Sa—colls; 6—=port for
light; T=grld condenser and grid leak; S—port; S—vari-
ahle condenser; 1l=—aren painted to indicate iriode fabe;
il—filnment; 12=—grid symbol; 1Jl—transiocent mirror
for plate; ld—aren with green Cellophane; 15=—zlol for
grid light: 16—area behind plate, yvellow Cellophane:
1l—sondensor; IB—aciaal plione caps with sellow lignis
In place of disphragms; 19—scllow for B batlery; Z0—
red for A battery: 2I—Nholes representing elecirons pass-

ing from filament; 22—holes in panel for elecirons goung
to plate; Zi—cord for 115-v supply for lights and switch
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LASHLIGHT-BATTERY receivers

which have appeared in past issues
have been very popular with beginners be-
cause the sets combine excellent perform-
ance with low cost. This latest set in the
gseries is a 2-unit, 2-band receiver which is
so easy to build that it makes an ideal
“first set” for anvone who wants to try
his hand at radio.

Despite its simplicity the set is capable
of excellent performance. With a good an-
tenna and ground, it will pull in just about
all the stations that ean be picked up on
the usual home radio. It covers not only
the broadcast band, but also the 160 meter
and 80-meter amateur bands, and includes
the police and aireraft bands. The receiver
unit, Fig. 2, photo A, is complete in itself
and will give good headphone volume, It
iz powered with 6 flashlight batteries that
can be obtained from any “dime store” for
30c. The batteries furnish the low voltage
necessary for one of the new low-drain
RCA 154 “super midget” tubes in a special
screen-grid detector circuit.

The amplifier unit, Fig, 3, may be added
at a later date or built at once as desired.
This unit employs the same type of tube

—

PAMLL AMND BASE
ARl Yy FRLESCD
DML~

! a3
-.[/' LA | 1S4 sorron view o
i bl | SOCHET CORNECTIONS
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works on FLASHLI

and increases the output to operate a
3-in. magnetic speaker with good
volume on local stations. The addi-
tional parts required include, a 3 to 1,
or 312 to 1 ratio audio transformer, a
few clips, tube socket and terminal
strip for phones which give best re-
sults on distant short-wave stations.
A small single-pole, single throw
switch can be connected in series
with the blue speaker lead to cut the
speaker in or out as desired.

For sake of easy construction the
set is built on Ys-in. hard pressed
wood bases and panels of identieal
dimensions as detailed in Fig. 1. This
inexpensive material is available at ; e ;
practically all lumber vards and is - e
easy to work with simple tools. For
example, the holes for the tube sock-

ets, speaker, etc,, can be cut with a
45-v,

sharp knife; the panel, base and
wood mounting strips are fas-

tened together with small wood h . o
screws, holes for which are eas- & i -~ e

ily drilled with a small hand Nl “lﬁt }HI -

drill. To mount the tube socket 2o pe -j bk

merely push it through the hole
and then force on the retainer
ring with two serewdrivers. . ;

In constructing the receiver |yvA-gaT/ B
unit, Fig. 2, the variable condens- :
er is bolted to the base panel. The rotor
plates being common with the frame,
soldering lugs may be fastened directly
to the frame as shown for the condenser
rotor-plate connections. The coil is of

(Continued to page 134A)
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CW ng for the Newcomer in Amateur Radio

PILOT f_’_'_:'
LAsAR

CRYSTAL

A *
1 ~BLACK-RED S

Fis.l

RYSTAL controlled operation on five
amateur bands is possible with this
simple yet reliable beginner’'s transmitter.
Easy to assemble and operate, this small
unit is similar to hundreds now in use by
so-called low-power and “flea-power" sta-
tions. Ideal as a starting rig for the new-
comer, it also can be adapted for use at
some later date as a very stable oseillator
in & larger multi-stage assembly.

The kit consists of all parts, punched and
drilled metal chassis base and instructions,
for slightly more than $13.00 as listed by
mail order radio parts houses. Accessories
not supplied in the kit are erystals, coils
and tubes, erystals and coils being select-
ed for the bands desired. Designed for the
beginner by radio engineers who are also
active amateurs, and understand the limi-
tations and problems confronting the new-
comer, this ecircuit is highly flexible and
provides maximum power output from the
single 6L6-G tube, On all of the five ama-
teur bands from 160 to 10 meters, the os-
cillator will work “straight through,” that
is, the crystal frequency and the output
frequency are the same, In addition, the
oscillator will give good outputs when dou-
bling, using 160, 80 and 40-meter erystals.

Photos A and B show top and bottom
views of the completed instrument. The
plug-in eoils (Li) are “Bud” OEL type
having a built-in link on the “cold” end of
the coil. If used as an exciter for a larger
rig this unit is easily link or capacity cou-
pled to the succeeding stage. The parts
layout as shown in the photos should be
closely followed for best results, Fig. 1
shows the schematic circuit diagram which
includes the built=-in power unit. When
properly loaded the input to the 6L6-G
plate is about 20 watts. The screen voltage
may be adjusted by moving the tap on the
bleeder resistor Ri. A pilot lamp in the
negative high-voltage lead makes an in-
expensive yet effective tuning indicator.

The small 2-tube short-wave receiver
shown at the left of the transmitter in the
photo at the head of this article is R-286,
described for construction in the January,
1941, issue. Covering all popular bands
from 9% to 550 meters, this little a.c.-d.c.
unit makes a simple, inexpensive and high-
ly efficient companion for the 20-watt CW
rig, thus completing the newcomer’s sta-
tion at minimum cost.
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fA) Harmonica melodies can
be amplified through the
nmim stages of your receiver
by means of this contact-type
'j microphone! No tools are re-

quizad-Fo install the small

- unit Wﬁlcﬁ plugs into the

phono pick-up jocks of mod-
ern broadcast seis. Faithful-
Iy reproducing music over
the entire usable range, it
may clso be used with guitar,
violin, piane, and many wind
instruments. Any number up
to five units can be wired in
parallel and employed with a
high-gain amplifier for com-
plete archestration

J\-rr--

fB) “Mierotubes™—
now available for
pochet-tvpe hear-
ing-aid amplifiers
and gimilar appli-
cations. Truly min-
falure as compirad
with an ardinary
receiving tube,
these tiny low-drain
tetrodes provide
beam power per-
formance, and are
aetually ne larger

than a pilot lamp

3
3
3
3
3
3

(C) Multi-section plug-in fil-

ter for use on sourcésof radio

interference. (D) Learning
code by the “ear-eye” method;
records employed as in teach-
ing foreign languages. (E)
Doublet anfenna connected to
receiver employing line flter.
Separate short greund
leads eliminate com-
mon impedance in fil-
ter and receiver

1 AN T T F : )
-?F} Mﬂ' youf 'nlJithml t;';t;-if up to date

with this tube-tester modernizing trans-
farmer and rotary switeh. Gives extended
filament pn!la.ft.t from 28 ta I1IT wolls;
“only twe wires need be connected to the
tester; switeh can be mounted in a spare
socket hole. Switch has snap-on cover,
tap numbers are visible through window.
(G} Swivel coil mount to eliminate stray
fieldsr~Cail moy be mounted an fop of con-
denser as shown, or, on rear if desired

RADID
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SHORT GROUND
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| L
Hade Utacle 1 x,a;u,df,JJﬂhvﬂi(bfabﬁu%
30~ 20 I Aumfacrn e N 2 { 4
- Drnamﬂntal Radm Rmehre s number by means of|a bé'ﬂ tp?thﬂ »
; LA ol one on your telephone at home, thus v
e riap inating delay on important messages.
=

*F-M’ Converter for Standard Sets

This small con=-
version unit can
be plugged into
any present style
radio equipped
with phonograph
jack, for “F=-M"
reception without
rewiring or other alterations in your set. It ‘?

sprovides push-button tuning for 6 stations.

;\5 Portable Phono-Recorder Unit
> Comp]ete in every detail, this versatlle

I, iy

Recent productions of well known man
J_buf-actm ers, these small 5-tube sets are
good performers as well as decorative ob-

|

e 1 Jer:ts. The miniature replica of a baby _:3'

. A aa.n\u is finished in 24 kt. gold plate. '
: B.num aroon-colored simulated leath-
W X er embossed in antiqgue gold finish, the |
= “book” set is a highly decorative add_ltinn =1
to any home or office, )l
I _5: o |
- 3 Marine Phone Nearly Automatic
.

ST As near fully :

automatic as pos- < built-in amplifier may be employed as a
sible, this compact “'portable auxiliary public-address system.
two-way marine ~It operates from any 110-volt 60-cycle

e —
s
fm—
e———
pm—
pum—

radiotelephone has
provision for au-
tomatic bell-ring-
ing attachment
which permits
coastal harbor sta-
tions to call the
ship on its own

power line,

@ Blueprints covering 80 simplified radio
construction articles in this and past issues
are available for 25¢ each. Original parts
lists, names of manufacturers and dealers,
can be abtained from Popular Mechanies
Radio Department upon receipt of postage.

NEXT MONTH—How to Build Your Own “Hi-Fidelity” Record Player. For direct
connection to any a.c.-operated radio receiver by means of a standard tube-socket
phono-adapter plug, or to phono pickup jacks if your set has them. Also—"“Tuning
El"&" Set Tester. A suane highly sensitive vacuum-tube voltmeter and signal tracer,

\Y 26 hLL 731
%%
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By RALPH SCOTT

XCLUSIVE of the abrasive disk, this
sturdy sander can be made from a few
odd parts which you can obtain almost
anywhere, and the cost is practically neg-
ligible. Work can be sanded accurately at
any angle between 45 and 90° on the tilting
table, and by grooving the table surface to
take a standard miter gauge, the utility of
the unit will be increased eonsiderably, as
this enables you to sand work at compound
angles. To drive the sander you will need
a motor of % to ' hp,, preferably one hav-
ing a fully enclosed casing.
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the base of the casting are used in fasten-
ing it to the rear support, while a flat-iron
band is used to clamp the opposite end in
place. Collars, like the one ghown in Fig. 2,
are used to prevent end play in the shaft.
These are tightened securely to the shaft
with setscrews, placing one on each side of
the rear support as shown in Fig. 6. A
washer iz placed between the wood and
the outer collar to prevent wear. The end
of the shaft is finally fitted with a 3-in.
V-pulley. Fig. 5 shows clearly how the
sander table is assembled. The base pieces
are put together with glue and screws, and
the sides are cut back to allow the table to

PULLEY

DISK

k
|
I
|
: TABLE
A

1
|
—
i
|
i

MIAN

&%\m MR \c{“

Construction centers around an old Ford
model-A water pump which is used as-a
mandrel for the disk. Select a pump hav-
ing the least shaft play and remove the
shaft, pulley and packing nut as shown in
Fig., 3. In place of the original tapered
shaft, a length of cold-rolled steel shafting
iz used, Fig. 2. One end of the shaft is
turned down or threaded, as may be nec-
essary, to take a 10-in. sanding disk. The
pump casting is mounted horizontally in a
hardwood frame, the parts of which are
bolted together rigidly in the manner
shown in Figs. 1, 4 and 6. Original holes in
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= o3 A N
WATER=PUMP F 4 5,.”:;3‘5&'“ '
TEEL CASTIMG
2 - 10" SANDING

pivot at an angle of 45 degrees. Locking
the table at the desired angle is done by
tightening the bolts which pass through
each angle-iron strip. While no scale is
provided, the table can be set quickly with
a try square and T-hevel.

If desired, the sander can be made port-
able by mounting it, complete with a mo-
tor, on a baseboard of 1-in. plywood as in
Fig. 1, or it can be bolted permanently to a
bench top and the motor can be loecated
underneath. A 1,750 r.p.m. motor fitted
with a pulley the same size as the one on
the drive shaft, will operate the machine at

a sanding speed suitable for most work.

{[Fine asbestos mixed with white lead
provides a durable putty for sealing joints
between cast-iron surfaces.

FPOPULAR MECHANICS



Support for Long Work Has a Tilting Head

]

==

-

3% PLYWOOD

®

justments are locked with &=

Owners of circular saws with tilting ta-
bles will find this support convenient for
long work. It differs from the fixed hori-
zontal type of support in that the roller or
head can be tilted to correspond to the an-
gle of the saw table. The framework, Fig.
1, can be made of pine, but the trunnion
mounting, or tilting device, Fig. 2, should
be of hardwood, and should be attached to
the flat-iron frame of the roller with
screws. The roller, which is turned from a
wood bloek, has lag bolts driven into the
ends to serve as axle shafts, which turn in
holes through the metal frame, A collar on
the end of the roller supports the work
when a bevel cut is made, The long slotted
piece that supports the roller assembly is
cut from pine, two %s-in. plywood pieces
being provided at the upper end for pivot-
ing the trunnion. Tilting and height ad-
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in, carriage bolts, which are run
through holes drilled in the two upper
cross members of the supporting frame.
—Frank Hegemeyer, Monterey Park, Calif.

Window Trimmer Carries Pins
under Clip of Pocket Pencil

To keep a few
pins at hand when
decorating win-
dows, one work-
man cuts a paper
of pins into strips
and slips one of
these under the
clip of his pocket
pencil. In this po-
sition, the pins are
removed easily
from the strip.




Sturdy Tubs for Mixing Mortar
Made frum Qil Drums

------

Mortar tubs that can stand hard use are
made inexpensively by cutting off the ends
of steel oil drums. Such tubs will not warp
or crack, and they can be pounded with a
hammer to help remove dried mortar. It is
best to file or grind the edges of the tubs,
after cutting them, to smooth them.

Puttv Knife Pulls Glazier Points

By filing a notch
in the end of a
putty knife slight-
ly narrower than
the head of a gla-
zier point, one
painter construct-
ed a tool that re-
moves glazier
points from old
window sash in a
]ﬁ‘fy In use, the notch in the blade is slipped
over the pm}e::tmg point to pry it out.

Rubber on Plasterer’s Hawk
Protects the Hand

Slipped over the PLASTERERS HAWK

handle of a plaster-
er's hawk, a sponge-
rubber disk will
prevent pressure of
the hawk from
causing the hand to
become sore. For
further protection,
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SPONGE RUBBER

glue a tire-patch disk to the sponge-rub-
ber disk before slipping it over the handle
of the hawlk, so the tire patch will be next
to the hand. The sponge pad eushions the
hand from pressure of the hawk, and the
tire patch keeps out particles of plaster
which otherwise collect in the pores of the
sponge rubber, and usually result in a sore
hand from friction and ground-in plaster.

—Verne Van Horn, Oklahoma City, Okla.

Block Hinged to End of Sawhorse
Aids in Squaring Boards

To square the
ends of boards on
a sawhorse, a car-
penter uses a
block hinged near
one end of the
cross member to
serve as a straight-
edge. This may be
lifted up into
marking position
or dropped out of
the way in an in-
stant. The block )
must be mounted exactly at right angles to
the top of the sawhorse, and the hinge pin
must fit tightly so there will be no play.

Case for Carrying Blueprints
Is Length of Stovepipe

A length of
stovepipe makes a
good container and
carrying case for
blueprints. A reg-
ular metal handle
is riveted in the
center of the pipe
as indicated. Thus
the unit is easy to
handle, and because of the metal, the prints
are well protected—O. Read, Jr Chlcago.

Electric-Motor Shaft Welded
in a Lathe

During the course of work in a factory it
was necessary to provide extension shafts
on thirty electric motors. Having.only a
3-jaw scroll chuck on the lathe, the job
was done as follows: A piece of round

stock long enough for several extensions

POPULAR MECHANICS



was chucked in the lathe,
allowing it to project
slightly more than enough
for one extension. A pro-
jecting center was then
turned on the end and the
shoulder heveled about
15 in. back. With the piece
still in the chuck, the
armature shaft was placed
between the turned cen-
ter and the tail center,
leaving the tailstock
slightly loose to allow for
heat expansion. Then
wrapping a wet cloth
about the windings on the
end of the armature, the
extension was hronze-
welded to the shaft with
an oxvacetylene flame,
using a good grade of
bronze welding rod. After
cooling the work and
tightening the tailstock,
the welded end was
turned to size and cut off,
Be sure to shield the lathe
bed against excessive heat
from the torech—C. C.
Hevder, Buffalo, N. Y.

“In-and-Out” Sign
Displayed on
Sun Visor

An unusual sign for in-
dicating to visitors wheth-
er the doctor is in or out
may be made by printing
the words on the front
and back of an auto sun
vizsor and attaching it to
the office door. Turning
the sign up or down dis-
plays the proper message.
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Low Roosts in Poultry House
Aid in Keeping It Sanitary

IRON STRAP

l|"'_‘i‘llr«l'l'..E
I'K2"MESH
WELDED WIRE
\ 7

CONCRETE FLODR

Low roosts in the brooder or laying house are coming
more and more into use because of ease of cleaning, greater
convenience to the birds in getting on and off the roosts and
less danger of infestation with parasites. The frame sup-
porting the roosts is of 1 by 12-in. stock. It can be made in
sections if desired with as many as three units hinged in
line to one zide of the houze. The top of the frame iz covered
with 1-in. mesh welded wire. This size allows droppings to
pass through the floor, yet catches any eggs that may be laid
on the roosts. Some poultrymen prefer to have the roosts
somewhat higher above the wire. Where this is desirable,
the roosts may be raised on a 1 by 2-in. strip of wood.

—W. C. Lammey, Naperville, TIL

Shield on Typewriter Cuts Repair Bills

Many expensive
typewriter cleaning
and repair jobs can
be avoided by at-
taching an eraser
dust shield to your
portable machine,as
shown., It is made
from a strip of al
minum or brass dnd
fastened to the ma-
chine by drilling
holes o take screws
already in place—
Allen Fiske, Chica-

go, 111 ! -
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MAKE HARDENING SOLUTION —
C. P, HYDROCHLORIC ACID, W=
FVOLUMES TO DMSTILLED

WATER, 1| VOLLUME

i

HARDENING SOLUTION,
gy I VOLUTME TN LTOUID PLAS
| FIC, & VOLUMES, THEN
STIR THOROQUGHLY

= GLASS OR
— PORCELAIN
— TMSH

By C. A. CROWLEY

\FDU can use liguid plastics of the resin

type for inlaying and veneering, ce-
menting and applying surface coatings as
pictured in Figs. 1 to 9. When inlaying,

colors ean be obtained by adding pigments.

Surface coatings can be applied with a
brush or a spray gun. The plastic is ob-
tainable in two forms: as a full-strength
liguid, which is sirupy and light colored,
and requires the addition of a hardening
agent—and it comes in the form of an
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| LAY |
CHECKERBOARDS

MIN (JUST ENOUGH TO LUSE),
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emulsion. The former sets very
quickly and has amazing strength
asan adhesive, while the emulsion
dries slowly and has advantages
for inlaying and for surface coat-
ing. For some purposes either the
emulsion or the full-strength lig-
uid can be used, but each form has
definite advantages for certain
purposes as will he explained.
Used as an adhesive: Delays
occasioned by the use of slow-
dryving glues while making or re-
pairing furniture are reduced to a
matter of minutes if full-strength
resin plastic is used and the arti-
cle being glued is set in an oven.
Ag an adhesive, this plastic is
highly satisfactory on wood and
other porous materials, but it is
not suitable for use on metal and
glass. Negligible shrinkage in
hardening makes it especially val-
uable, Wooden surfaces te be
joined should be thoroughly
cleaned and roughened with a fine grade
of sandpaper. Just before using the plastic,
it must be mixed with a hardening solu-
tion, which is made by adding C.P. hydro-
chloric acid, 3 volumes, to distilled water,
1 volume. One part of the hardening solu-
tion is added to 9 parts of the liquid plastic,
and the solution is mixed well by vigorous
stirring until uniform. See Fig. 5. The ce-
ment beginsg to set almost at onee, and so
no more should be mixed than can be used
immediately. A thin layer of the mixed
plastic is applied to both surfaces to be
joined and the parts should be clamped to-
gether tightly, or pressed under weight to
assure good adhesion. Ordinarily, and
particularly with small objects, the work

POPULAR MECHANICS



LIQUID PLASTICS

hIJEFﬂEE
COATI g

ON woop

should be heated at a temper-
ature of about 150° F. for a
period of about half an hour.
This heating can best be ac=
complished in a sheet-metal
oven as shown in Fig, 11. The
oven is the type sold for use
on oil stoves and has a large
electric light bulb mounted
inside to provide heat. Over-
heating should be avoided.
After about half an hour's
heating at this temperature,
the joint will be strong enough to
handle. If left at room tempera-
ture, it will take 4 to 12 hrs. to
harden enough to handle,

This method is of particular
value for modelmakers, as the
joints are strong, neat, and per-
manent. Other applications of this
cement to wood include repairing
of furniture and cabinets. Chair
rungs can be reset permanently
with liquid plastic, as shown in
Fig. 9, and even if neglect of loose
rungs has enlarged the dowel
holes, the liquid plastic will make
a strong and permanent joint. For repair-
ing rungs or other doweled joints, the
dowel pins should be coated lightly with
the liquid plastic, and the inside of the
dowel hole should also he filled with
enough of the liquid plastic to completely
fill the dowel hole after the pin is inserted.
One side of the dowel should be flattened
to permit the excess plastic to flow out;
otherwise the wood may be split. After
the rungs, or dowels, have been set, the
joint should be clamped to hold it firmly.

Caster sockets which have become worn
so that the casters slip out can also be re-
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@ GLUING CHAIR
RUNGS

MIX ENOUGH GROUND PIG-
MENT WITH PLASTIC EMUL.
SION TO GET DESIRED COLOR

POURING COLORED
PLASTIC INTO

ﬂESETTrhG
CASTER
SOCHETS

ZZ,

PIGMENT

INLAY

paired with liquid plastic as in Fig. 8. In
this application, enough of the plastic
should be placed in the hole to build it up
to the desired size and the caster socket is
inserted before the plastic has set. If the
leg has split, liquid plastic can be used at
the same time to repair the split.

Inlaying with plastics: Inlaying can be
done with the full-strength resin plastic,
but it has a disadvantage in that working
with it must be done rapidly since it quick-
ly becomes too stiff to apply after the hard-
ener has been added. In view of this the
emulsified form of plastic is generally bet-
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TAKES THIRTY MINUTES TO HARDEN IN OVEN

ter for the purpose of |4
laying as it does not set s~
so guickly as the other i

o |1
J \\_q:'-“i:._lhf.'-'.‘uﬁ1T

should be continued until the color is
even and all lumps or clots have been
broken up. Then the colored plastic
emulsion is filled carefully into the in-
laid areas, taking care not to spread it
beyond such areas. If any spills over
it can be wiped off at once with am-
monia, diluted with water. Househaold
ammonia should not be used. The
emulsion is allowed to dry in air for
about an hour, and then it
is transferred to an oven,
where it is cured at a tem-
perature of about 250° F.
With small articles, ¥z hour
at this temperature will
suffice but larger articles
will need to be cured for
longer periods. A certain
amount of shrinkage will
oeeur, and so after remov-

type. In this work, the BGN . S v ing the article from the
e article s Lo i g oven, a second application
which the design or in- P A e e of the plastic emulsion will

itials are to be inlayed is
first selected and the de-
gign laid out. The areas
to be inlayed are care-

fully cut out with a
sharp knife, a chisel or
are routed out as shown
in Figs. 12 and 13. The inlay-
ing need not be very deep, Y
to 1% in. is sufficient. The en-
tire surface, except the areas
cut out for inlaying, should be
given a coating of varnish or
lacquer, as shown in Fig. 14,
A plastic coating can be used
if desired, as described helow.
Some coating is necessary
gince the emulsion plastic is
absorbed into the pores of the
wood and may spread a little
if this precaution is not taken.

The plastic emulsion is a
thin, white suspension of plastic in water,
containing 50 per eent of plastic. To color
the plastie, grind into the emulsion enough
pigment of suitable color to give the de-
sired shade, using a glass mortar and pez=
ile, Fig. 10. Many pigments will mix satis-
factorily, including “Monastral” fast blue
BSN, “Lithosol” red 2BD powder, and
“Monastral” fast green GS. Grinding
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have to be made. This can be applied zo
that it rises slightly above the level of the
wood surface, without spreading beyond
the design area, and after drying and cur-
ing, it should be substantially level with
the surface of the wood. If the inlaid areas
were cut too deep, a third application may
be required. Intricate designs in several
colors can be made by this method.

POPULAR MECHANICS



SURFACE COATINGS SPRAYED OR BRUSHED

The liquid plastic described first can also
be used for inlaying but because it requires
such fast work its value for this purpose
is not great. However, it has the advan-
tage of negligible shrinkage on curing.
Liquid plastic can be cplored by grinding a
suitable pigment into the liquid before it
is mixed with the hardening solution. The
pigments used must not be affected by the
acid hardening solution; the pigments rec-
ommended above for the plastic emulsion
are satisfactory for the liquid plastic also.

Surface coatings with liguid plasties:
The plastic emulsion as well as liquid plas-
tic can be used as surface coatings on trays,
tabletops, ete. After curing, the coatings
are waterproof, heat-resistant, and resist-
ant to many chemicals including alcohol.
The plastic emulsion can be applied by

brushing or spraying as in Figs. 15 and 16.
If the emulsion is too thick for spraying or
easy brushing, it can be thinned with water
to the consistency necessary, After drying,
the coating should be cured at 250° F., if
possible. Tt will harden in air rather slow-
ly, but heating with a radiant heater or a
group of lamps in a reflector will help cure
more rapidly,

As illustrated in Fig. 18, attractive indi-
vidualized novelties such as bar pins,
bracelets, monograms and pendants can be
made by staining or dyeing pieces of wood

a suitable color, and coating all over with

a clear plastic emulsion. Colored plastic
emulsion can also be used to give a =solid
colored background. The owner's name or
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initials ean be applied to the pin in colored
plastic using a loop of wire as in Fig, 17, to
hold a drop of the emulsion and to spread
it as desired. After drying, the pin is cured
in the oven as usual. The finished bar can
be fastened to an ordinary safety pin by
means of “liquid solder” type of cement, as
shown in Fig, 18,

[ Punches and chizels for model makers
can be had by grinding ice picks to shape,
taking care not to burn them.
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Adjustable End on Grain Chute
Delivers Measured Quantities

In a feed and seed store where grain was
kept in bins above the store and delivered
downstairs by means of chutes, the owner
rigged up an adjustable measuring device
on the end of each chute. This consisted of
a wooden sleeve, which could be raised or
lowered to decrease the space between the
slide or grain valve in the chute and the
one in the sleeve. As the customers usual-
ly designated the amount of feed or seed
desired by the amount of money they
wanted to spend, a scale was marked off on
the chute so that when the upper edge of
the sleeve was adjusted to the desired
marking of the seale the space between the
two slides would hold that amount of grain,
This arrangement saved time and reduced
spillage of grain, as it was unnecessary to
weigh or measure out the desired amount
in a sack or separate container.

—A. H. Waychoff, Phoenix, Ariz.

Insulator for Electric Fence

Lﬂawmunﬂ:u‘ﬁn,l-’/]
STRIP M

In order to move
an electric fence to
change his pasture
location frequent-
ly with the least
effort and time, a
farmer uses half-
round rubber
strips as insulators
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on the posts. Pipes are used for posts, as
they can be driven and pulled easily. Each
pipe is fitted with a wooden plug, drilling a
hole in it just large enough to retain the
rubber strip. In driving a post, a cap which
fits over the plug and prevents it from
splitting is used.

—Albert Clark, Everett, Mass,

Turned Wooden Ball in Glue Pot
Keeps Brush Handle Clean

One carpenter
solved the prob-
lem of messy glue-
brush handles hy
iurning a wooden
ball to fit inside
the glue pot. The
floating ball pre-
vents the brush
from sinking and
also rolls to supply
glue evenly to the
bristles.

Tree-Trimmer Handle Supported
in Pouch on Workman’s Belt

A telephone lineman who had to remove
branches from trees to keep them off the
lines, saved strain on his arms by using a
pouch on his belt to support the handle of
the trimmers. The pouch is of the type
used by flag bearers in parades.

POPULAR MECHANICS



Aligning Bar ChecksLathe Centers Accurately

CENTER-TESTING BAR

Checking lathe centers for perfect align-
ment, which is necessary in precision work,
is a simple matter when this testing bar is
used. It consists of a steel shaft turned ac-
curately to size with shoulders formed on
the ends to take steel disks with a light,
drive fit. In use, the bar is mounted be-
tween the centers to be checked. Then a
dial indicator is placed in the tool post, and
moved up against the disk at the headstock

o,

end, after which the indicator is adjusted
by means of the cross slide so that the dial
reads zero. Now, without changing the ad-
justment, the carriage is moved to bring
the indicator against the disk at the tail-
stock end of the bar. By adjusting the set-
over screw on the tailstock base until the
needle on the dial again points to zervo, the
centers are aligned accurately.

—C. W. Woodson, East Aurora, N. Y,

Display Rack of Lamps Aids in Selecting the Correct Size

Customers who have difficulty in select-
ing an electric lamp of a size to provide the
illumination desired, will appreciate a dis-
play rack of the type shown in your store.
Orne each of all sizes of lamps carried in
stock is screwed into a socket on the rack,
which is wired so that the lamps can be
turned on individually. With this arrange-
ment, a customer can check the illumina-
tion produced by each lamp by reading
printed material held directly under it.

Triangle Useful for Pressmen

One of the handiest tools to have around
a platen press is a transparent celluloid
triangle. Nonpareils and picas can be
scored on the two edges for ascertaining
the margins when drawing lines before
setting the gauge pins, thus assuring a
straight margin on the printed sheet.
—W. F. Hagerman, Quiney, IlL
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Car-Motor Qil Pan Provides Base
for Welder's Stand

“BRAKE DRUM

PIPE

 AUTO OIL PAN |

Using a discarded brake drum, a length
of pipe and the oil pan from a car motor, a
garage mechanic constructed this welding
stand. A reducer screwed into the drain
.hole of the inverted oil pan takes the
threaded pipe, which serves as a standard,
the other end of the pipe being welded to
the brake drum. This serves as the toal
and sand tray.

Broken Handle in Pitchfork
Burned Out of Ferrule

To remove a
broken handle
from a pitchfork
without drawing
the temper from
the tines, saw off
the broken handle
close to the fer-
rule, drill a small
hole in the center
down to the an-
- L choring rivet and
— fill the hole with
kerosene. After the oil has had a little
time to soak into the wood, ignite and let
it burn until the charred wood may be re-
moved. The fork can be pushed into the
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KEROSENE §
IGNITED

ground to hold it vertically while the work
is done and also to afford further protec-
tion of the tines from the heat.

Brush Used in Rubber-Cement Jar
Adjustable for Clean Handle

If a brush used in
a jar of rubber ce-
ment can be adjust-  ppysm
ed to just keep the SOLUERED
bristles in the ce- THIEAED
ment regardless of 3
its depth in the jar,
it will alwavs be
ready for use and
the handle will be
clean. One way of
accomplishing this
is to fit the brush
with a threaded 2
handle as shown. A hole punched through
the jar lid and a nut soldered over the
hole will enable you to lower the brush as
the cement is used.

Cleaning Slots in Small Collets

[ SRR T Dust and dirt

] ré( | that enter the slots
DENTAL Fhw‘f,-"-' | of small collets,
' | making them diffi-
cult to draw up,
can be removed by
using ordinary
dental floss. Ob-
tainable at any
drug store, this thin thread can be run into
and through the narrowest slots without
trouble, A little cil on the floss will lubri-
cate the slot sides and help prevent rusting.

COLLET

Headlight Reflector on Barn Wall
Serves a Double Purpose

Besides direct- .. |
ing the light of a
lantern, an old
auto-headlight re-
flector mounted on
the barn wall ag
shown, also pro-
tects the wall from
heat. It can he fas-
tened under the
hook with a bolt
or nail and washer,

A
=
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READY-MADE

DRAWERS
mt/witoot

Here’s a way that vou can make a
neat tool and small-parts cabinet with-
out a lot of tedious drawer making, You
simply purchase some of the cheaper
tyvpe of cutlery travs that are divided
into two or three compartments. Most
dime stores have them. They are ideal for
keeping small tools, nails. serews, ete., and
if you desire, the trays can be partitioned
into still smaller compartments as shown in
the left-hand detail of Fig., 2, As the trays
vary slightly in size. cabinet dimensions
cannot be given in Fig. 1. but this detail
shows the method of construction. Top and
bottom of the cabinet are attached to the
plywood sides with flat-head screws, while
the back can be nailed on. Figs. 3, 4 and 3
suggest ways of fitting the drawers and cut-
ting hand openings or providing pulls.

CUTLERY TRAYS ~—0

DRAWER FRONTS MAY BE CUT AWAY TO FORM OPEN HAND HOLES. RAILS
AMD RUNNERS CAM BE SET IN GROOVES OR BUTTED AND BRADDED

."."- AR
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Disk-Harrow BladeonWagon Box
Cleans Shovel Thoroughly

]

NG A &

013K -HARRCPW '.:f"
~ BLADE

When loading clay or other sticky soil
inte a wagon or truck, attach a disk-
harrow blade to the box and you will have
a handy place to clean your shovel. A good
way to attach the blade is to use bolts and
washers as indicated, the washers merely
engaging the edges of the blade so that it
can be removed by lifting it up.

This Hog Trough Adapts Itself
to Uneven Ground

To prevent a long hog trough from
twisting and warping out of shape when
placed on uneven ground, one farmer fit-
ted a V-shaped block into one end to close
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it, after which a wood block was pivoted
to it. This allowed the trough to be set on
uneven ground as the end could follow the
slope of the ground.

Poultry Nests Dusted Easily
with a Flour Sifter

One farmer ap-
plies insect pow-
der uniformly and
economically to
his poultry nests
by using a flour
sifter. In this way,
every bhit of the
nesting material is
covered with the
powder, yet more than necessary is not ap-
plied in spots, which often happens when
the powder is applied with the hands.

Metal Washer Is Handy Reservoir
for Drill Lubricant

If you are drill-
ing holes in steel
or iron that has a
smooth surface,
place a washer
over the portion to
be drilled and feed
the lubricant into
it. The washer
provides a reser-
voir, enabling the operator to continue the
work without frequent applications,

Painter’s Non-Spill Brush Holder

Instead of keep-
ing his brushes in
oil-soaked cloths,
one sign painter
suspends them in
a mixture of pil
and turpentine in
aleakproof con-
tainer, This is a
fruit jar with a =%
thick cork gasket = _—

" TURPENTINE
inside the lid, ==
which has holes to accommodate each
brush. When a job is finished, the hrush
handles are pushed up into the holes for a
tight fit and the lid screwed on,

—1L. B. Robbins, Harwich, Mass.
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Buffer and Sander for Small Hand Grinders

NUT AND
T WASHER

CLOTH
CEMENTED

If vou have a small hand grinder, these
two accessories will be useful in the {ool-
ing of metals and plastics. The end buffer
will get into light places, and consists of a
strip of cloth wound on a mandrel, which
must have a nut or collar to prevent the
roll from slipping upward. The cloth should
project about % in. beyond the end of the
mandrel. The sanding drum has a core of
cloth, which is wound counterclockwise on
a mandrel with a little cement between
each turn. Medium-grit abrasive paper is
wound on the core with a liberal applica-

» HUT AMD
T WASHER

CEMENTED

tion of cement on the grit surface between
each turn. The cement must be flexible
and of good quality. A high-grade rubber-
base cement such as comes in the form of a
thick, white liquid is excellent. When this
adhesive is used, the worn surface of the
paper may be peeled off to present a fresh
layer from which the cement ean be rubbed
with the fingers. If a cement of inferior
quality is used on the abrasive paper, the
layers will loosen and tear off when the
drum is rotating,

—Harry Walton, New York, N. Y.

Heavy Wagon Boxes Are Lifted with Gram-EIevatﬂr Jack

To raise heavy wagon boxes or grain
racks with little effort, one farmer uses the
overhead wagon jack of his portable grain
elevator. To do this, he fitted a hand crank
on the outer end of the jack drive shaft.
This permits use of the shifting worm gear
for raising a load. To lower the load, the
worm is shifted to engage a double-induc-
tion reverse gear, the crank being turned
in the same direction., A rope or chain
sling is used around the wagon box,

—W. C. Lammey, Naperville, Il

@ Wood ashes poured in the center of an
old auto tire laid on the ground provides
a good “dusting box" for poultry.
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It iz & simple job le remove small dents quickly
with a dinging hammer and a dolly

Dinging will smooth up the job after all
large dents have been removed

636

By RORY O’'SHANE

l_“E'W motorists think of repairing a dam-

aged fender, yvet it's not so difficult if
:pr('lu }'h'_i".,"ﬂ' SOIMe SPE”.-‘." 1_i'|'|'|E_,!‘ ?I“If] EEEerclise a
little patience. Your tools, Fig. 2, should
include a bumping hammer, A, for heavy
work, a dinging hammer, B, for light work,
and a half-hammer, C, for use where space
is limited, Be sure to get several dolly
blocks, D, and an assortment of dinging
spoons, G and E, The former are used pri-
marily in raising low metal during the
dinging process, while the latter act as
pads between hammer and metal in trans-
ferring the foree of the blow to the fender
without marring its surface, An adjustable
file, F, completes the list.

The first step is to remove all dirt from
the top side of the fender, and then scrape
the underside free of tar and clinging par-
ticles with a wire brush, Fig, 1. Next,
spread a thin film of oil over both sides of
the fender. It will reflect light into hidden
indentations, and also protect the paint
while the fender is being repaired. A basic
rule of fender repair is that the dent must
come out the way it went in. Though no
two damaged fenders look alike, they are
nothing more than a differently patterned
series of ridges and valleys. Therefore, de-
termine the path of the force that caused
the pattern. In repairing, work from the
last buckled ridge back to the point of first
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the DENTS /

contact. The larger dents are re-
moved first, Fig. 6. This process is
called bumping. Never try fo
bump out small dents. If the fend-
er is folded into tight “accordion™
layers, bring these out by pulling
on the fender or by prying the
folds open with a dinging spoon.
Place a dinging spoon on the
first ridge and strike the spoon a
sharp blow with the bumping
hammer, Never hammer at an
angle; bring the hammer squarely
down on the ridge. This starts the
high metal down. Then start on
the next high ridge and go through
the same process until all the high
metal has heen beaten to the contour of
the fender. The peneral rule for using &
dolly is to hold it against the low spot
while vou hammer at the high spot. Figs.
3 and 8. Hammer off the dolly rather than
squarely on it to prevent the metal from
stretching. In the case of a deep, narrow
dent, remember to place the dolly directly
underneath, exerting a vertical pressure
while you hammer at the rim of the dent.
When the dent is broad and shallow, place
a dolly block opposite the side on which
the dent was made and bump at the outer
edges, working in toward the center, Al-

=
E I
\ =" mer aa
e
/—\ 7
ALWAYS USE THE FLAT
SIDE OF THE HAMMER

with
ON CONVEX SURFACES

THE FLAT sLIRFACE OF THE
HAMMER USED ON CONCAVED
SLIRFACES WOLILD DAMAGE

POMNTS X ANTY

,ﬁ*u"\.\r;

DIMGIMNG OFF THE
DOLLY |

MNGING OMN THE
[BOLLY

DINGING CONVEX
SUREACE

TMGING
LARGE
WAVE

| &

L?E;_q_ |
iy
a—

DINGING FLAT SURFACE

SMOUTH DINGING HIGH-ACROWN
METAL

USING THE DINGING SPOON
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ways use a dolly block hav-
ing the same contour as
that of the fender before it
was damaged. Several light
blows are better than a few
heavy ones. Be sure your
hammer and dolly surfaces
are free of scratches and
nicks to avoid scarring the
fender surface. When the
high metal has been backed
down to normal, the low
metal can be sprung into
position. It will go quite
easily because the removal of the high
metal has eliminated most of the strains on
the fender. All vou have to do is bump
lightly from underneath with a delly block.
If you fail to bump systematically, you may
bring the high metal down farther than it
should go. A few careless blows may mean
extra hours of work.

After all the larger dents have been
smoothed out, dinging to remove the small-
er dents is next, Fig, 5. The principle be-
hind it is similar to working metal on an
anvil, the dolly block being the anvil. The
diagrams in Fig. 8 illustrate the principle.
A dinging hammer should not be gripped
too tightly, but should be swung with
enough flexibility so it will rebound to the
starting position. Strike with the entire
head of the hammer rather than with the
edge. Use the crowned face on concave
surfaces and the flat face on convex sur-
faces. A dinging spoon should be balanced
loosely in the hand. The hammer blows
should be directly on the ridge of the dent
being dinged.

After the bumping and dinging processes
have brought the fender into normal shape,
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it is ready for finishing and painting. Sight
across the back or front of the ear to see
if the fenders line up evenly. If both have
been damaged, compare fenders with a car
of similar make and age. You can bring a
fender that is out of line back to its orig-
inal position with a fender jack or by heat-
ing the brace. Though the fender may now
seem perfectly smooth, slight irregulari-
ties still exist. The metal finishing opera-
tion will take care of this. The defects may

be detected by holding a long piece of
chalk flat against the damaged portion and
rubbing up and down. The high spots will
be white and the low spots will be dark,
Fig. 4. The fingers alone, Fig. 9, are not
sensitive enough to find the irregularities.
The correct way is to lower the elbow, lay
the palm and fingers flat against the fender,
and rub the hand up and down over the
damaged area. Remove the small dents
with a hammer and dolly.

Now use the adjustable file to smooth
the surface as in Fig, 7. However, be care-
ful not to file away too much metal. Pull-
ing the file evenly along the contours of
the fender will remove the tops of the high
spots thus revealing the final dents to be
dinged away. Use the file again to prepare
the surface for sanding,

Wetting the sandpaper with gasoline will
clear the surface of dirt and polish. When
it shines like new, it is ready for painting,
Fig, 10, First comes a coat of primer, After
this, brush or spray on three or four coats
of lacquer about 20 min. apart. When the
final coat is dry, sand it with fine-grained
sandpaper. Then apply a good body polish.
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Simple Method of Making Gaskets

A simple, yet accurate way of making
paper gaskets is to burn the holes in them
with a red-hot
iron. To do this,
first place the gas=
ket paper over the
casting on which it
is to be used, ce-
menting it tem-
porarily in place,

2 Then heat a short
length of rod of suitable diameter and push
it through the paper into the holes. Have
the rod red hot and plunge it through
guickly in order not to burn the edges of
the paper around the holes more than nec-
essary.—Ivan J. Stretten, Detroit, Mich.

Heating Qil in Motor to Start
Car on Cold Mornings

On cold morn-
ings when the il
in my car has con=-
gealed so that the
motor is difficult
to start, I warm
the o0il with a
small, eleetric hair
dryer. The nozzle
of the dryer is in-
serted into the oil
vent or filter pipe
as indicated. After exposing the oil to the
hot blast from the dryer for 5 to 10 min,,
I usually can start the motor easily.

—V. Robinson, St. Paul, Minn,

OI-VENT T
FIPE

Secret Pocket on Car Seat
to Hide Your Valuables

Sewed to the
rear edge of the
car-seat cushion, a
cloth pocket pro-
vides a handy
place to store trin-
kets or small pa-
pers that you do
not want to carry
on Your person.
Lacated in this po-
=ition, the pocket is so well hidden that
there iz little possibility of any intruder
noticing it.—0Opie Read, Jr., Chicago,

.
LLOTH POCKET
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License Plates Changed Quickly

with Adjustable "'Bolts”
SPRING }
""-t"h-- = -Il—;(wl&‘i qmﬂ
III ]
L"“*-\.,' CARTRIDGE FUSES COTTER PiN
WASHER ﬁ

ST coTTER BN
TURNED TO
BELEAEE

Needing some kind of an attachment to
fasten dealer's license plates to cars so that
they could be attached or removed in a few
seconds, one mechanic made up some bolts
for this purpose from 3-in. cotter keys.
Assembled as indicated in the detail, the
bolts are used by merely pushing the bent
ends of the cotter through the slots in the
plate and holder and then giving them a
half twist. The springs on the bolts pro-
vide sufficient tension to prevent the eotter
key from turning and allowing the plates
to come off —Morris Katz, Aurora, Il

Ends of Copper Tubing Joined
by Soldering Them

When there are .y e
no special tools at '
hand for joining
the ends of thin-
wall copper tub-
ing, the job can be
done in an emer-
gency by soldering
them together. To
do this, flare the
ends as much as possible and then flange
them to provide two faces. Bult the flanged
ends of the two pieces of tubing together
and solder, forming a raised ring of solder
around the joint as a reinforcement.

—A. H. Waychoff, Phoenix, Ariz.
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Auto Floor Mat Patched Neatly ordinary window screen and tack it to the

' with Rubber Shoe Sole floor. Then take some roofing tar, which
has been melted over an open fire, and mop
it over the screen. The result will be a
good shoveling surface, which also enables
stock to move around in the truck with less
danger of slipping. A few pails of water
poured over the floor cleans it.

Reflectors on Side of Towed Car
Help When Crossing Streets

To help prevent a motorist from running
into the side of a car being towed across
intersections, a garage owner slips large
reflectors over the frames of each window
on both sides. Each reflector is made up of
several small ones, which are fastened to a
metal disk attached to a large spring clip.

Floor mats that have become worn in
spots by shoe heels can be repaired easily
with rubber half soles that sell for 10 cents
a pair. Just wash the mat with gasoline
where the patch is 1o be placed and apply
the patch according to directions,

Bottom of Truck Box Protected
with Screen and Tar -
If you have a truck which is being used F.:.Iﬁ'...;?;ﬁf /

for hauling grain and the scoop shovel
splinters up the box bed, get a piece of

Two ‘What-to—Make Books for Craftsmen

You will never be at a loss for semething to make if you have
these two books. The range of subjects covered seems limitless.
E#try member of the .‘ami.fy will find ;am\elﬁnlr of interest, and
nmo man who wses tools can aford te be without both volumes.
Theze books are literally chuck-full of carefully prepared infor-
mation that tells you exactly how to make the things you want
and need in your home and gardem—outstanding furniture in
good taste—craftwoerk noveltics for gift and sale—toys that will
please the children.

1,292 Pictures and Diagrams

You ses exactly how everything is done because over half of
each book is made up of pictures. Drawings and illustrations
shew every slep in construction and alse the completed project.
You do not have to be an expert to make the things described.

Brief Table of Contents

378 pages, 219 improvements for your home, 34 garden and lawn
betterments, 158 articles of furniture, 86 craft novelties, 34 toys
and games, lighting Axtures, kitchen, bathreom improvements,
humidifiers, corner cabinets and countless other things.

FNVIN oL LVHM

Set of two books sent postpaid for anly 98c; single books 50c each
(Money back if not satisfied)
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12,000,000 SUCCESSFUL SNAPSHOTS

APRIL, 1941

AT NIGHT

Ju.‘:t a licle while ago, the

average snapshooter was only half a snapshooter . . .

Taken by average picture takers
last winter

all his pictures were outdoor pictures. But now, thou-
sands are shooting indoors as well as out.

Using Kodak Super-XX Film—it's about four
times as fast as ordinary film—they get as good
snapshots indoors at night as they ever got outdoors
in the sun. And you can, too—with any camera that
takes Kodak Super-XX Film, evena $1 Baby Brownie.
At dealers’ . . . Fastman Kodak Co., Rochester, N.Y.

« Lead your
camera wﬂl'l Kodak
Super-XX Film.

B « « « Use a couple
of inexpansive
Mazda Photeflocd

lamps in Kedak
Handy Raflactors.
(You kesp your Re-
fecters, folded Aat,
in their atiractive
bex. Kedak Handy
Measure includad.)

Night Shapshots simple as ABC with
KODAK SUPER: XX FILM

« Follew brief,
nnqr-l\n—umlirﬂnud
instructions in the
FREE booklel. Dia-
grams, eXpesUre
table, picture sug-
gestions includad.
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Packages Designed to Catch the Eye

{Cantinued from page 565}

the handle and the blade and protective
head are removed from its interior and
serewed right on the package.

Ome company is selling wedding rings in
a heart-shaped, hinged plastic container
which enables the Austered bridegroom to
find it easily in hiz vest pocket during the
wedding ceremony. The container, strung
on a chain, can be presented to the bride as
a locket in remembrance of the occasion.

The thin, pliable transparent sheets first
used for candy and cigareites and then for
bread, cereals, and dry beans, are now
wrapped around [resh soup mixes, vegeta-
hles, and even mashed potatoes, which
have been pre-cooked and need only the
addition of hot water. The discovery that
if meat loaves were dipped in gelatin and
then wrapped in these pliable coverings a
tremendous loss from shrinkage would be
eliminated led to adoption of this method
by more than thirty packing houses.

Oranges, tobacco and prepared coffee are
protected in thin aluminum foil and the
creation of a thin lead tube to hold pig-
ments which may be mixed into white

paint for any desired color has stripped
paint-store shelves of hundreds of slow-
moving cans of paint colored at the factory,
By cutting stock, this is reducing prices.

But the dazzling stream of modern pack-
ages has not even reached its peak, accord-
ing to a leading expert, Albert Q. Maisel,
of New York City, editor, and author of
the book “One Hundred Packaging Case
Histories,"”

“The public has not yet caught up with
the scientific advances in packaging” he
says. "There are hundreds that will open
the eyes of the consumers, but the hig cor-
porations cannot adopt them until the
market has absorbed present innovations.

“Like the thousands of recent designs
and materials which have made the mod-
ernized package one of the most efficient
exarmples of our industrial and esthetic civ-
ilization, these future improvements will
pay their way in savings and in sales.

“And there is still plenty of room at the
top in package design for anyone with an
inventive or artistic mind and a flair for
mechanics,”

A Teaching the Three R’s by Touch

{Continued from page 5740

geographical characters raised and low-
ered in relief, and boundary lines indicat-
ed by studded pins. Through sense of
touch, they often learn more fine points
than one who skims a map with his eyes.

Most important of all, students with bad
eyves are learning useful trades. Some
things the blind and semi-blind can do
better than the sighted. Pottery making,
typesetting, music, weaving, all reach high
perfection under their sensitive hands.

There are plenty of courses in such sub-
jects. They teach the students self-reliance
—and even more important, they build
morale. These people know they are hand-
icapped, but armed with useful trades, they
know they will not be denied a place in the
world of men.

The guestion arises as to how successful
these experiments are in preserving sight.
The answer is, Los Angeles has sixty-five
students enrolled in blind classes, not all of
them truly blind, out of an enrollment of
300,000, According to laws of averages,
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there should be at least 140, tolally blind.
If ane=third of the 235 students enrolled in
sight saving should become worse, this fig-
ure would be reached. It is safe to say that
many more than that would grow worse
under ordinary educational methods.

All this has been made possible only by
the strides of modern technology, Once all
blind printing was a tedious process, done
mostly by hand., Now sleek, streamline
machines do the job. Braille and Moon
presses cut type on soft plates, and ordi-
nary printing presses, with the inking sys-
tem removed, can turn out books,

Once the photoelectric control of light
would not have been possible, nor did we
have enough knowledge of pigments to
produce the inks and chalks so easy for
weak eyes to gee. And not so long ago, we
didn't know enough about the eve to say
what was good for it and what was not.
Science and the machine probably have
never done a nobler jobh than they do now
as they light dark worlds,
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Riding a Spring Frame Indian packs

all the excitement of “Ground Flying"e

Rlde an Indian! Feel the surging lift

wer that flashes you right out
1|1 ront and Eeeps you there! See how
easy an Indian handles, slippin
through trafiic, with a sureness an
safety you never dreamed possible.
But that's not all!

New Comfort and Safety

1941 Indians ]:-.wc a new, exclusive
“Spring Frame" construction—a
floating action that smooths your

ride to the effortless glide of an
arrow flight, irons the bumpiest
roads into concrete highways. Stay
in the saddle for hours and ead up
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your ride fresh as a daisy. With
“Spring Frame" you grip the road
tighter, get away faster, brake better
—no matter how rough the going.

Streamlined Beauty

Full-skirted fenders and flashing
chrome trim make these Indians
America's handsomest motorcycles
—packed with dependability, econ-
omy, and pride for Indian owners.
See your Indian dealer today!

INDIAN MOTOCYCLE CO.
Springfield, Mass.

4 GREAT INDIANS

*DE LUXE 4" — America’s
only 4-cylinder metorcycle.
Quiet, smoath, comfortable,
*CHIEF "74" —Peerless
performer in power, safety
and comfort,

*SPORT SCOUT “45"—
Flashy, power-packed
model for all arownd fun.
JUNIOR SCOUT “30-50"—
America'slowestpriced twin",

+ With “Sprfng Frome"

SEND-TODAY for beawi:-

" ,"s‘n'fmf.i rabr FR LB gatalon !

Mail Coupon TDDAYI" : R
e B L
oem PR R 1d, Mass.
QTOCKCLE CO., Sprinifie iy Whustrated i
: INDIAN M a4t eatatont, Bestt I B
e ‘ Flease send ¥R e e FREE copy of 10
A l dn Fall eoder, A i

Name..

Aditress. ol

I-IIM'

ur! N' ?"Hk s“r :i:IJ ] "-"“"hr 1d yre.

%] yra. &b

mOTORCVCLeS § | []lﬁi'}jrl[] m:-ﬂ!
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Winning Races Before They Start

Continued from

e 555)

pit erew, had taken this new pair out and
soaked them in oil and grease, then rubbed
them in dirt until they looked just like the
pair I lost. That made me feel swell be-
cause it proved that my crew was backing
me up in every little detail, not even let-
ting me go through the mental hazard of
putting on the new pair of shoes just be-
fore the race.

And after all, winning at Indianapelis is
as much a psychological job as it is me-
chanical and physical. So far as the last
factor, physical, is concerned, I try to stay
in good condition all the time. No driver
can carouse eleven months and whip him-
self into shape one month before the race.
1 confine myself to about thirty days prep-
aration, mostly driving at the Speedway.

Back in the old days, we frequently had
to change tires as many as fifteen times
during the race. That one set of modern
tires can last out the race may be credited
to untiring engineers, including Firestone’s
E. A. Roberts, who is in charge of racing
tire development. Because all Indianapolis
racing cars run on tires made by this com-
pany, Roberts has contributed as much to
the development of tires as any man in
this country. Throughout the year he su-
pervises severe tests, such as running tires
to destruction at the Speedway so that any
weak spots in the casings may be detected
and remedied before a driver rizks his neck
on a set. In this work, a fifth wheel is used
to safeguard the test-car driver. Smaller
in diameter than the regular wheel to
which it is bolted, this fifth wheel catches
the weight of the racing car when the right
rear tire finally breaks down at excessive
speeds above 125 miles per hour. Thus,
much of the danger is eliminated.

One recent development—and one which
may be expected to find application on
passenger automobiles in the future—is
the use of rims about one-third wider than
those ordinarily used at the track, thus
giving the tire a safer footing. Roberts
finds that the wider rim reduces tendency
of the tire to roll under the rim's edge
when the car takes a turn.

Racing tires are made the same way and
of the same materials as passenger-car
tires, save that side walls are thinner and
the tread made lighter on the racing tire,
thus reducing heat. If the tread is too
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heavy—pgives too much traction—it will
slow down the racing car and actually in-
crease danger to the driver, because we
employ the slide frequently on turns. One
peculiar thing is that we must turn to the
right if we want to make a left turn on the
speedway, That's because the rear end is
constantly trying to get avound in front
As 1 approach a turn, I humor the rear end,
letting it come around on the right side,
which gives the car a turning movement
to the lefi. Then I turn my wheels to the
right. I “steer” through the turn with the
foot throttle, increasing the spin of the
wheels to increase the slide of the wheels
or deereasing it to get good traction.

Few, if any, new cars will be entered in
this year's classic. The international for-
mula, under which the race is run, will be
subject to change before the 1942 event
and no driver nor owner wants to be
caught with a new car whose specifications
may bar it from future races. It's too ex-
pensive, for one thing. Personally, I hope
the formula will he changed to give us
larger motors, and thus a chance to attain
higher speed.

The car in which I won last year, a Ma-
serrati, is a well-balanced job made in
Italy, where the Italian government has
paid for experimental work, thus enabling
us to buy for a comparatively low price
what might have cost a young fortune if
we had started from scratch., Whereas
American-built cars usually give their
drivers a beating, because they handle so
roughly, my car handles smoothly. It has
fine brakes—one feature sadly neglected
on racing cars in this country—and a
transmission that enables me to get away
like snapping a rubber band. Some of the
materials used in it aren’t as good as those
made in the United States, but if vou know
where they are, vou can jerk them out,
like a bad appendix, and replace them with
dependable heat-treated American parts.

Angd its speed? Well, it isn't as fast as
some of the cars I'll compete against this
year, but if “Cotton”™ Henning puts it to-
gether so it will stay I'm sure it will carry
me to my fourth victory at Indianapolis.

{[Send stamped, addressed envelope to our
Bureau of Information for name of maker
of any device described in this magazine.
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Tas young man has just got a big surprise!
He telephoned to congratulate a friend on getting a

big promotion — and learned how little it costs to acquire

modern training-for-success through the International Cor-
respondence Schools!

You, too, will probably be surprised to discover that
only a few dollars a month will pay for the sound,
essential I, C, 8, training you need to “get the jump” on
job-competition. Compared to the cost of comparable
training-courses (I. C. S, texts are being used in 24
State universities), I. C. 8. courses in 400 business and
technical subjects are amazingly inexpensive.

Mail this coupon — today — for complete information.

INTERNATIONAL CORRESPONDENCE SCHOOLS @TTIISTLT

CELEBRATE 50 YEARS OF SERVICE TO AMEBITIOUS AMERICANS

BOX 5600.J, SCRANTON, PENNA.

+ Without cost or obligation, please send me a copy of vour booklet, “Whoe Wins and >
Why,"” and full particulars about the course before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES

0O Agricalturs O Air Brake [0 Cotton Manufnctaring O Mig. of Palp snd Faper O I . Bignalmen's '+ [J Nefrirerntion
E Air Conditioning OO Driesed O Marine Engines Eﬁnhu ry Eagineoring

Arhitectural Drafting Electrical inenring |:| Mmhnl.eu.] Dienfeing Bheet Medal W
O Architesture Eleotric Lighting ] Mechanical Esgineering O Steam Electrie
E Autay Tups-up Firn Bonses Mine Foremman [ Navigation [ Steam Engines

R eiog TP o Cies DIt i B
E Br Enginsering Heat Tros tment ol'?l'eb:?l E Foultry Euuin‘ o s - =t
0O Bu Estimsting H*Ih'ﬁ-wlﬂl‘]ﬂl O Practioal Telephony 8 i
0O Chemilstry Howse Daing L[] Public Waorks Enginesring Tl Enginesring
0 Girll Engineering ve Bagissor B Tindi, General Tnﬁ:

%ﬂl Mining Machinist ol a k:: Oparsting T ol EE“&‘“ Gai

oorete Englneesing Manngemeni wentinns Hrl.l.n;.
[ Comtmetiog sod Bullting O Mansiing Men ar Wons I B, Bection Purécan
BUSINESS COURSES

| i 0 Ad o vl Barvies FhﬂYanllm O Rallway Postal Clerk
E HBookkesping E Colloge Freparacory E Saleamamatip [ Beoretarial

Business Cor ! oo ] Fi'ench ﬂGrld-u T Hervice Hiation Saleamonship
O Biminsss Mansgement Ef.o-l. Accounting High Sebool O Tlssirating Hign Leitsring [ Hpaniak
0 Carteoning . P, Accounting [ Letiering Hhow Cards Trafic Munagement

HOME ECONOMICE COURSES
[0 Advanoed Thessmak Home Dresmakin Ten Heam Caleteria
B P e | I e et P i i D, T e Wnel SRl i

W e . Age Address
City. State w PrERERE POIOR et iiamid s s s

Conadion pesidents send compen fo Tafernalfonel [’unﬂmam Eﬂl#b]': Camedion, Lirdied, AMonfreal, Conoda
Fritiak rewidentn send cowpem fo [ €. 8., 71 Kingswap, Lendom, W, 0, 2, .Bltyhﬂ.'.
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Dog “Policemen” Join the Force

{Continued from page B23)

cer cannot reach because of a wall or other
ohstruction.

The guickest, easiest way to start a dog
on climbing the ladder is to get him ac-
customed to going up and down ordinary
stairs. It is then only a short step from
stairs to ladders with wide steps or rungs.
The ladder is first placed at a low angle,
and a platform is prepared at the top to
enable the dog to turn around to come
down. Gradually the steepness of the lad-
der is increased, and the width of the rungs
decreased until the dog is climbing any
ordinary ladder without hesitation.

When the dog is started on hurdles the
first one is four or five feet wide and six
inches or a foot high. With the dog on a
leash the trainer steps over this first hurdle
and eommands “up,” and the dog follows
without hesitation, or answers to a light
tug on the leash. The height of the hurdle
is increased by easy stages.

Eventually the dog is induced to climb
ladders with dumbbells in his mouth to
give him training in carrying materials
down or up a ladder. He is likewise trained
to do the same while making necessary
hurdles. His training is brought to the
point where he can clear a nine-foot wall.

“Teaching the dog to attack,” Roy says,
“requires very precise handling. No at-
tempt is made to teach the attack until the
dog is at least one year old. The first con-
sideration in training for the attack is to
build up the confidence of the dog. As in
all other commands, he is worked exclu-
sively on the leash at first. Training for the
attack calls for at least two persons, and
preferably more; the trainer, and one or
more other persons not well known to the
dog. The person acting the part of the
criminal is changed often, so the dog will
not get the idea he should attack only the
one person, but will attack on command.”

With the dog at heel, the person to he
attacked approaches and makes a threat-
ening gesture, as though to strike the dog.
The trainer advances with the dog, and the
second man retreats a few paces. The dog
iz encouraged to attack. He is teased a lit-
tle, the assailant alternately advancing and
retreating after teasing the dog, and the
trainer following up, giving the dog en-
couragement.

When the dog has reached the stage

11BA

where he will snarl and lunge at the ap-
proach of his tormentor, that person picks
up a rope, sack, or small twig, or some
similar instrument. He approaches and
swings it, continuing the tactics first used,
and it is but a short time before the dog
lunges and grabs. As soon as he takes hald,
the sack or whatever is being used is
dropped and the man retreats, the trainer
following the “fugitive’ while encouraging
the dog to attack.

After the dog has learned to grab the
sack or rope, it is time to take another step
in training. When he grabs, the assailant
does not release his hold immediately, but
hangs on, pulling against the dog, and
shaking him back and forth. After a mo-
ment or two of this he releases the hold
and leaves the sack with the dog.

The trainer must be certain the dog is
under control at all times. He works him
only on the leash; otherwise, there is a
possibility that he might severely injure
the person acting as his assailant. Also, he
might arrive at the stage where he will not
answer readily io the command to stop.
The trainer always insists on instant obe=-
dience, when the dog is ordered to cease
attacking.

When this stage has been reached the
assailant puts on a training sleeve and con-
tinues with the attack.

“The well trained dog should grab only
for the arm and hand wielding the club or
gun, thus preventing its use by hanging
on,” the trainer informs us.

When the dog tries for a hold on any part
of the body in training, the padded hand
and arm of the trainer is placed in such
position that it may be grabbed easily, and
before long the dog tries only for the arm.
After the dog has learned to grab the arm,
in preference io any other hold, his tor-
mentor then approaches actually carryving
the gun, or club, in his hand. He uses first
the right hand, then the left hand, so the
dog will learm to distinguish between the
empty hand and the other and will clamp
down on the one ecarrying the weapon.

The dog also is taught to cease attacking
without eommand immediately, if the per-
son who is fleeing stops and holds up his
hands or drops to the ground. The trainer,
after arriving at this point, begins to work

{Continued to page 120A)
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“Ma Says It Tastes of Coal Oil!”

A IS probably right. The clerk

who had to fit shoes and horse
collars, measure out nails and putty,
and draw kerosene couldn't always
stop to wash his hands before he han-
dled the butcer and crackers. And every
s0 often the porato on the spout of the
oil can would joggle off.

Today, for most of us, the mixrure
of food and kerosene odor has ceased to
be a problem. More and more of our
food, packed by electric machines,
comes tO us in sanitary containers.
Electricity does the work, too, of
washboard and carper beater. Automo-
biles and good roads have shortened
distances to town and work, And be-

causec so many of the routine, unpleas-
ant jobs which occupied our parents'
time are now only memories, we have
more opportunities for enjoying life.
Practically every industry in America
has helped to bring about this progress.
And every industry, in doing so, has
made use of the economies and manu-
facturing improvements that elecericity
brings. écucrﬂ Electric scientists, engi-
neers, and workmen have been, for
more than 60 years, finding ways for
elecrricity to help raise American liv-
ing standards —to create More Goods for
More People at Less Cost. Today their
efforts are helping further to build and
strengthen the American way of life.

G-E research and engineering bave taved the public from ten to one bundved dollars
Jor every dollar they bave earned for General Electric

GENERAL ¢ ELECTRIC

BIE-11TE4
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TOOL-KIT TALKS

Fixing things around your house
can get to be a regular bugbear —when
you see jobs to be done, hear about 'em
from the women folks, and do nothing
about it! You'll find it's a sight easier to
get the “fixin’ itch” and do the work
than be forever putting it off,

Kester Metal Mender makes all kinds
of metal repairs a cinch,

It's sasy to use and does perfect work
—on kitchen pots or pans, lamps, fixtures
or smoking stands, auto parts or screen
door handles—anything made of any
metal that has broken or sprung a leak.

You can also make many fine things in
metal, using Kester Metal Mender to hold
them together, Metalcraft is a great
hobby, and Kester Metal Mender is your
Number One helper,

Try this special solder without spend-
ing money. Just mail the coupon today
for a generous free sample of Kester
Metal Mender and the “How-to-Use-It"
Booklet — both free, and postpaid.

METAL MENDER

Kester Balder Company, 4251-4 Wrightwoad Ave,, Chieago, 111,
Fleage gend me free anmple of Kester Meta]l Mender and
"How-to-Use-1t" Booklet.
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(Continwed from page 118A)

in wvariations of his own in the training.
He has the supposed eriminal, after being
cornered, drop his hands and again attempt
to escape, at which time the dog is allowed
to resume the chase without command.

In training a dog to attack a gun, the
trainer takes considerable precaution
against making him gun shy. He works
first with an empty gun. He permits the
dog to attack the man with the gun for a
few days, the “criminal” making threaten-
ing motions with the gun, and snapping the
hammer on the empty cylinder. The dog
learns to grab the gun arm and hold on
until the weapon is dropped. When the dog
is ready to work with a loaded gun, the
trainer lets the dog atiack once or twice
on the unloaded gun as outlined above. It
is loaded with blank shells and the person
with the gun mowves away but remains
within sight of the dog. From that distance
he makes the same threatening gestures as
before, and with the trainer encouraging
the dog to “watch him,” fires a blank, At
the report, the trainer starts for the gun-
man who retreats until cornered by the
dog. After a short time, the man with the
gun moves closer and repeats the proceed-
ing, retreating each time the gun is fired,
and permitting the dog to attack each time.
The trainer and the gunman move suec-
ceedingly closer to each other until the dog
is not alarmed by the report, even when
the gun is fired near his head.

Once the dog has taken the gun or club
away from the “criminal” and the trainer
arrives on the scene, the dog is not allowed
to attack again without provocation. At
this point the value of previous obedience
training is apparent. The dog is command-
ed to guard the prisoner, and may be ex-
pected to stay with him until relieved. The
dog is also trained to escort the prisoner
to some distant point.

Very definitely a part of the attack is
training the dog to guard properly an ar-
ticle or object at command. First, and most
generally useful, is guarding an automo-
bhile. A well trained dog permits no un-
authorized person or persons to enter or
molest a car in which he is seated during
the absence of his master. Neither will he
jump out to attack unless it is absolutely
necessary. With a little care the dog soon
learns when and when not to show fight
during his guardianship of an automobile.
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WALTER ROTH SHARPENED 893
MOWERS IN EIGHT MONTHS!

Y=, sir, if vou want to make real money, send for gur
free book, “How to Build a Profitable Husiness of
Your Own,"” With the Ldeal Sharpener, most men enrn
up to 525 per we walt, even in spare time. Walter Hoth,
Mich., writes: "I bought my Ideal in May 1438 and
aharpenﬂl HG7 mowera that yerr and 803 mowers in
._-.g-hl months of 1840, G. A. Blanchard, Maﬂu.. writes :
“I harpened 300 mowers in two rnn'nthrc- J. H. Kel-
loge, Mich., writes: I paid off 31200 on my home last
vear," NO "EXPERIENCE NECESSARY. Any man
enn operate an Ideal Sharpener. Simply set the mower
in the Ideal, make a few simple adjustments and the
machine dn:mﬁ the rest. Sharpens any mower to perfect
edge in 16 to 20 minutes, Usual price §1.00 to §1.50 per
mower. SHARPENS LIKE MAGIC, Makes old, dull
badly worn mowers cut like new. One customer tells
another—and go you build a sound, profitible business
of your own. Start in your basement or garnge, Work
spare time or full time. Attachments for grinding
skates, grass shears, hedge shears, sickles, scythes and
axes, Our FREE PLANS show you how to get started,
Write todey.

THE FATE-ROOT-HEATH CO.
441 Bell St. Plymouth, Ohio

EASY T0 OPERATE! PRACTICALLY 1009 PROFIT!

SHARPENING LAWNMOWERS
WITH THE

IDEAL SHARPENER

EXCELLENT
SIDE-LINE
BUSINESS

s e e on et
ARKO OGRAF .

PROTECT YOUR TOOLS FROM THEFT
Write with weleririoily nny oeme or design on (he
hardest mnd finest tools wmd Frw-lrnm. of noy
matal, Like wiiting o= papet
Complete Dwifit j&iﬁ—
Tnbmrlnl Illlu1ruul elreulsr Irsi.

n or penedl.

ldlnnhr-

STANDARD SHatarm TRA(TORS %

Plow Powerful Gas Tractors {or Small Farms, _"ri ﬂ"

Seed Gardeners, Florista, Nurserics, Ly

CultivateR Fruit Growers, Poultrymen. :

Hi i ',:,.,ﬁ a “'ﬁdm |

I eels, Rubber or §i

-l mm !:-u:ci Tires. Walk or Ride, }F
1t Work—Free Catalog Z

STAHDARF ENGINE CO. :

Minneapolis, Mion. New York, N. Y. Phatlli:lphin Pa.

3121 Como Ave. 617 West 26 5t. 2846 Market Si.

_E"%E EASY PROFITS IN PAINT SPRAYING

Paint walls, ceilings, screens, rurnuun-, oo
Lors, Thechinery fm.wr Tt ter] I, mntar
110 Vole 00 :,,_r T, coampleie nﬂl_l., Bpray i,
15 ft. hose, VWelghs only 44 Ibe. Corry anys
FLr r I ¥ GUARANTEED, Compleie with
A0, or only ®ES.M less. motor.
D-vl-: =ity :Eal.uu:c- Ccal, or

b Gl started  making mm:ty hm‘.l 0l v
T o’ Ideal Automatic Pump Co. 50 s,
Dept. PM-4, B0l Washington Blvd., Chicago, Illinois

1} “Famous" Marvel Windows,
] l;r|1| lights, (3 complieve 1.
erosrriage squipmen, [ Baody
mu]ljlll.h’.i-. (3} couplers. Alsp Te-
erl rators, stoves, DiZhting s
res.  everylhing  you need  in
hl-,tll.mtt ql.ullw. 4
enuipment - siock in U, 5
Immediatedelivery, low pric-
wi.  Bend 10e eoln for 4d.
page [llustrated catmlog.

Marvel Traller Parts Go.. 19020 Celestine Ave., Detroif, Mich.
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My First
$148 yist

...Nowin
Busmess

L. A. Rowe took in 5148 his first week. R. E. Traynor
{ook in 356 in one day and nearly 800 in one month.
W. F. Drake took in $186 in three days. Men

often take in 8100 to £150 in a single week. m
Hundreds earning gquick, easy profits, Electricity 0/
dors the work. Wnehes rugs like new on eus- ,/ !
tomer's floor, Huondreds of enstomers in your ;/*‘

own vielnity and nearby towns.

EASY TERMS

Equipment is not expensive. Pay part down— 5"
balanee monthly. MNoshop necessary. Used by sev-
eral great railropds and many large hotels. Mano-
fnetured sinee 191E—every machine guaranteed.

FREE BOOK

Bend today for booklet (Nustrating
Rig-Washer apd telllng how pou
ean parn lrge profis at prices heloy
uther metlods 3 how vou can laild o
permansnt Business; and how you
SN [ny 0n sy fertes

VONSCHRADER MFG. CO.
104 Pl., Racine, Wis.

Sy yeu sew it in Pﬂpﬂ!ﬂr Meckanics!




file knowledge
keeping pace
with progress

Is your

This ruﬁtvmrn.'fng industrial
world is constantly creating
new problems requiring new
tools and methods, From the
needs of the airplane indus-
try, for instance, was born this
special half-round Aluminum
Rasp,used for roughing down
flat and curved surfaces {such
as airplane propellers). For
finizhing, the Aluminum Type
“A"™ File (lower) iz used.
Bﬂth hﬂ\l'ﬂ‘ fentnre-s fﬂr fﬂﬁtﬂr
and more efficient working
on aluminum and other ‘duc-
tile metals—in any industry.
Made in both Nicgnlsnn and
Black Diamond brands.

Follow Nicholeon and keep
abreast of the times in know-
ing The right file for the job.
Mill-supply and hardware
houzes earry many of the 3000
kinds, sizes and cuts of files

made by the world's largest
file manufacturer under the
guarantee of Twelve perfect

files in every dozen.
NICHOLSON
FILES ==
MADE I8 UL, &

FOR EVERY PURPOSE

—————————— — —

HIGHOLSON FILE CO., 22 Aeorn 8t., Providence. B. 1., U. 5. A. I
fAlap Camodian Plond, Porf Hepe, Orf.)

Send me free book, ““A Fils for Every Purpese’ [ Send l

Technical Bulletin on Aluminum Files . I

|

|

|

FREE

Send for this Bllws-
frated ZH-page
boak. Interestimg
and informative on
the general wariety,
use amd care of fles.
Mall the eowpon.

Addross

! JHE ﬁ?‘

+
]

Winged ClassroomsforNavigators

{Continuwed [rom page B2T)

away, a radio operator, a bombardier to
operate bomb sights and releases and two
or three gunners. Since the success of a
long-range bombing flight depends first of
all upon reaching the objective, the navi-
gator's role is highly important.

Because Pan American Airways had de-
veloped the multiple-crew system to a high
degree of efliciency in commercial service
that spanned the Atlantic and the Pacifie
oceans, the War Department called upon
that organization to train navigators for
the Air Corps’ bombers. The airways com-
pany provides the instruction, which is
given by some of its most experienced per-
sonnel, and all Hight-training facilities,
including three big Clippers, on a non-
profit contract basis. The Clippers are the
only big ships capable of taking ten to
twelve men aloft at one time with the large
desks and many instruments required for
each student. Too, by operating from the
navigation training base at Miami, Fla.,
the Clippers afford an opportunity for the
students to gain experience on long flights
over the Caribbean and the Gulf of Mex-
ico. Pan American’s direction-finding sta-
tions cover the Florida waters and offer the
embryonic navigators additional facilities
forr their work in the flying classrooms.

As the big Clipper soars above the Flor-
ida shore, one of Pan American’s experts
walks from one to another of the ten navi-
gating compartments into which the ship's
interior is divided. Here he finds a student
entangled in the complexity of a drift
problem, there he discovers an error in
course that would result in the Clipper
misging ite mythical destination by hun-
dreds of miles. Quickly he solves the prob-
lems, then goes on to others.

Under his watchful eve, the students
learn the three methods of position finding
—dead reckoning, radio direction and ce-
lestial navigation. The last mentioned is
important in wartime flying when radio
beams cannot be used lest they become an
aid to enemy pilots. The students must
become proficient in determining position
by observation of the sun, moon, stars and
planets, Each must know the relative posi-
tions of more than fifty prominent stars.
Ground practice with instruments comes
first, so the cadets may be able to work

POPULAR MECHANICS
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swiftly aboard their school ship. Only ten
to fifteen minutes can be allowed for cal-
culations made from sights of celestial
bodies, for instance, due to the speed of
travel.

Meteorology is another subject of serious
study in the navigation training. It includes
information on fronts and their effects,
reading and analyzing of weather maps
and coordination of government and pri-
vate weather information and data. In the
short course of twelve weeks, it is impos-
sible to go into the detail necessary for
students to learn formulation of weather
maps, so merely the interpretation of them
is undertaken.

How to determine and conquer that en-
emy of aviation, drift, is another important
phase of work for the cadets, but they have
an invaluable aid in an instrument which
measures the angular difference between
the directional line of the airplane and the
apparent line of motion of a single wave
sighted on the ocean far below, thus ena-
bling the navigator to estimate accurately
the drift of a bombing plane and so main-
tain a predetermined course.

The cadets spend each day, six days a
week in this manner: four hours of navi-
gation, divided into two sessions of two
hours each; one hour of meteorology; one
hour for lunch; two hours of military
training and two hours of homework.
When ground lessons have been completed,
four hours in actual flight are substituted
for the navigation period. Each flight oc-
cupies four hours and one-third of the
flights must be made at night, to accustom
the cadets to conditions under which they
may find themselves plotting a course
through inky darkness for the pilot of a
bombing plane bound for an objective
hundreds of miles away. Flight courses are
never announced in advance, so the stu-
dents literally are bound for “nowhere and
return” when they board the flying class-
room.

Although the navigation students do not
learn to pilot a plane, they are chosen in
much the same manner as those accepted
as flying cadets. They are enlisted in the
U. 5. Army Air Corps; they are between
twenty and twenty-seven years of age, un-
married and they agree to serve for three
years, then hold themselves ready to serve
an additional three years if needed.
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TOUGH
but oh so gentle

TOUGH ON QIL-PUMPING - GENTLE ON CYLINDER WALLS

If you're adding too many quarts of oil betweesn
chonges, you'ra nof only wasling money on
oil but you probably are building up to on ex-
cessive repair bill. Qil-pumping usually means
that rapid cylinder wear has started.

At the first sign of oil-pumping, it pays to
replace your worn rings with Hastings Steel-
Vent Pision Rings. They stop oll-pumping and
check the rate of cylinder wear.

Any good mechanic can install them.

Maote ta Ussd Car Buwnras Azk a dealer if kit

Bimel Veni Racondilioned, 11'c 3 heliar b

HASTINGS; MICHIGAN +« TORONTO AND WINNIPEG

STEEL-VENT FISTON RINGS

IN CARS, TRUCKES AND TRACTORS
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UNCLE NED SAYS:

-'i

-
Mix Rutiond with
water—apply with
knife —and your
wall is as smooth

and firm as mew.

— 10 NEW SETS OF STANLEY PLANS —

Each set includes five interasiing
things to make. Compleie deiails.

ft> Bet No. 1 Hanging Bhelves . . . . . . 10e
| Set Mo. 2 SPE & 4 % &% 8 8 & & b4 10e
| Bet Mo, 3 L S N e 10c
Get Mo, 4 Tables and Stands , . . . » 10c
Get No. 5 Book Ends and Small Articles 10¢
Bet No. 6 Flower Pot Holder
and Desk Articles . . . . 10e
71| Set No. 7 Mirrors, Footstool and Table 10e
et Mo. B Mogarine Stands and Tables 10c
Set No. 9 Chests and Boxes . . . . . . 10c
Set Mo, 10 Smokers' Stands . . « « - « 10c
% Select the sefs vou wani; send
Typleal check, money order or stamps to
Plan from
Set No 1 STANLEY TOOLS
SE-'J?EL"JTh DIVIBION OF THE BTAHLEY WORKES
Deawer 164 Bm Street; New Britain, Conn,

Tests Everything Electrical
% From 100 to 550 Volts

A real necessity for electri-
d oinma and home bhecausa It has
1001 uses. Equipped with a
Meon Hght which tells Instantiy
where trouble les ln electric
clrenita, fuses, rul-oula, motors,

APPLIANCES

oy 3 radios, all kinds of elecirie ap-
e plisnces, ete. Tells A, C. from
Shares D, ©. Fur puperior 1o ordinary

o elumsy test bulb, Fountain pen
Pot- glze with clip far carrying In

vest pocket. Lifetime guirantes,
PATENTED

L.S.BRACH MFG. CORP.

it | Dickherson St. | k, M. I
@ 55 i« 1 owWar

Lower Prices

Camows $70 andd wp

Safe Boats With
Full Length Spray Rails

Ketp passengers perfectly Rowboats $42 and up

dry—even at high spesda.
E:é.u]ng;lm !Iu{wn loija,?l'-
m popular  models
of sallboats. Two big facto-
rica. nnﬁm-m ent.
Write for your copy, . ind of
host in which Fou are Enterested Vary fast utiity model

THOMPSON BROS, BOAT MFG. CO, (0
ey i ot il 3y P

REAL ENGINE VALUE

The G. H. €}, is a miniature gasoline engina
that really operates. Owver 15,000 sold in
the last ¥n‘nr. Now iz your chanee to buy
the Newe fmproeed 1041 model kit for 84 .05,
Absolutely complete with eoil, eondenser,
plug, instructions, ete. Only a serewdriver
nevded, For boats, planes, midget ears, ete,
All parts goaranteed, Hend only §1.—
Shipped Collect . 0. D, same day. Send
Jor FREE literature or fe for Jumbe cafalag,

GHQ MOTORS, Dept. B, 40 East 21 51, New York, N. Y. ]

Outbamrds $.47

made soft and white with

BEHAT, original and best
Paste Soap. Fast, won't
injure hands. Cleans

almost everything.
SHAT C0O., Hartford, Conn.

SAVE MONEY on Farm,
lLawn Fence, Steel Posta,
" Darbed Wire, Points, Stee]l and As-js8
il phalt Roofing, Hay Tools, Stock Feeds | 5
erd and Founta, Pouliry !511 liea and 1 E
piher farm nurés! WEPAY thm.
e WEle Ioday Tor new low iﬂnrll‘ﬂil

i fll;l'ﬁ m:tm W BROTH

Fauliry,
(rates,

SAW 10 TO 20
CORDS & DAY

FREE TRAILER PARTS CATALOG

W'l snve you MONey on=axied, springs, wiheels,
couplers, wimlows, sinks, T“-T pumps, brakes
refrigerntors, heds. lamps, inside and oo, AV

Iamps, furndiioee, jacks—ev figr. Bpecin] 4l
e e AL Tﬁuu.ffl EQUIFMENT
Complais Plany and G0, Successors o Bar-A-¥Yan Ieustries, Inoc.
Huiiding fewrerisas. fle Dept. P. T14 W, Wiscorskn Awe., Milvaroos, Wi,

SUCTION SPONGE

Cleans Cars New Way!

AMAZING  IHVENTION! Neplshes  siito-wsshing

{ drudeery. Cleass linolsum. wopdwprk. windews Hie

| & Mash Awlo gwners, housewives wild whouk ik, HOT

SELLER FOR AGENTS AND DISTRIBUTORS

Hustlérs cleaxing ap blg momey.

SAMPLE GFFE“ Asmples seni on drksl is
liral geersem in sach loeslity

who wriles [No ._-h1|ln1'q:|r|. Giwp detals e frsi—adad

in yoier mami TODAT!

KRISTEE CO.. E73 Bar 81,

Always write your name and faoll address elearly when
answering advertlcements.

ie

Akron, 0,
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Charting the Ocean for Defense

inued from e 548)

has developed a paint which repels marine
organisms. It is a striet naval secret—hbut
we know it exists.

But all marine life is not a nuisance.
Iodine is as important to a modern army
as food, and almost all of it comes from
kelp. Too, in the last war, people were
urged to eat more fish, since they require
no feeding and care. Indeed, there are
countless uses for marine life that help us

Warve recorder produces for navy filex a complete
record of every wave striking share

defend ourselves, and findings at Scripps
make its exploitation more efficient. They
are doing much to protect our marine life,
both plant and animal. Heretofore, we
often have been puzzled when a species of
fish disappeared. Now we know it is usu-
ally due to disappearance of some other
zea creature first, possibly a microscopic
one, on which the larger fish depended for
food or protection against enemies.

At Seripps, they have done great amounts
of work to keep the balance of life in the
ocean steady. It is a far more delicate bal-
ance than we have on land, and a slight
shift in it may upset everything. If this
happened in time of war, when food was
srarce and we were ringed by enemies, the
result might well be fatal. But have little
fear. Science has rendered such a catas-
trophe unlikely.

It is striking to note that while we have
been letting our armaments decline, and
now have to rearm with feverish haste,
seience has been going ahead quietly in its
own way to close the gaps in our ramparts.
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TESTS DISCLOSE
INTERESTING FACTS
ABOUT WRENCHES

When Williams devel-
oped an improved type
of earbon steel wrench,
many different patterns
of these tools were given
exhaustive strength

tests. 'Willlams" engi-
neers discovered some
startling facts: these

“Superior"” Wrenches, as
thuy are called, weare
nearly twice as strong
as old-fashioned carbon
wrenches; they averaged
839 as strong as the
strongest alloy wrenches
e = « In fmet, were actu-
ally stronger in certain
cases where correspond-
ing patterns were com=
pared.

Williama® line has been
industry's first choice
for more than half a
century. Itincludes both
carbon and alloy steel
wrenches for practically
every type of service.
Mill Supply and Auto-
motive jobbers everywhere sell them. Industrial
workers and mechanics in the various trades
can buy them, at a liberal discount, either
direct from these suppliers or through their
employer. Ask your Foreman or Superintendent,

GET YOUR FREE COPY
An interesting, Informative
book that every mechanic
needs. Data on wrench types,
tables of sizes, helpful action
photoe. The coupon brings
your [res copy.

J. H. Willlams & Co., 227
Lafayette St., New York City.
Please send “How to Select
and Use Wrenches." PH 441

125A



7] LOOK, MYRTLE—

“ | SPRING IN THE AIR!

\

L e — ,,-___"-_ ’,:f" |
[ (LEAN U CAR RADIATOR | 1 I I

’Mi b SANI-FLUSH > | | 1
| i SANI-FLUSH

e Ao peme gedd o
e b rusts seale -M“l lates
clean 0ML waker cirgulaies

Z ; I1. v expensive

sh.
LT
el 0T tral - have
Lr u:'- the job }.,,u.r.-\._-'l.f- _4:1- Plain
Lyo n.'i.lq.tk:s'llm"- 'l'"l' ik pn
vour 5t R ik nsin o
. ¢ jpOit ENOND T~
walt T'.[~=1|Hh Can't 11;|.1'1{l1-_'l: el
Zani- {-1:1'!111""" hﬁldf. Pl .L-lmm-
i “:t Ty thronms i fiome OR
" L i Ly
i 7 et pow 18 UI”L“ L
ing 1%‘ Sold by ETOSETNY 4 ores.
P A0S
k. i "“ﬂ ﬁ-11\1:1| 1 1!\. .f'll."lﬁ':
hardwar Ea h-I,.L.._"I.'Il.'ath 2 B
10 JHLI:::-E:. Ca., Cantoh, Ohio.
Pri ;

Sani-HﬂSh

s ouT RA DIATORS

CLEAN

Build Your Own Saw Horses
Easily, Quichkly, with . . . .

‘““IRONORSE’’ METAL JOINTS
No Nails! No Bolts! No Screws!

Carslrcied of Fist proctod stes] IIONORSE"
METAL JOINTS, At Exi Iumber and permit the
rm=y bl lding of saw hurses any heighlb ur widin
for (empieary or pernanent use, Sorong-—Sturdy.
Waon"t Blip oFf lossen. Ieadily imken apart
Storge 0 small spaee.
lnnl!’ You can mnke s wonderful quililin
vlntform, pariy and game tables with

TRIAL OFPER:

==Ll PO o SIRONORIE'™
BIETAL JOINTS—tf 1000 uses. ;uﬂmslnz Towr
Fﬂlﬁ'ﬂ?- AL rﬂﬂlT ienlers or Wreits TODA frer
REE Descriptive Literatiure,

IRONORSE DIVISION, 1528 Armilage Ave., Depl. 10, Chicage
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-~ Cashing in on a Fantasy

{Continued from page 568)

itv. Over the metal frame, sponge rubber
is modeled. This is done directly on the
frame, without the use of a mold or cast.
The method is Harryhausen's secret. After
the monsters are modeled, their skin is
painted with a special coloring matter
which adheres to the rubber. Realistic eyves
are installed, and the beasts are ready for
filming. Shaggy mammoths are covered
with goat’s wool, their tusks being carved
from wood and painted to resemble ivory.
Sets for prehistoric dramas are made of
plaster of paris, and covered with sand,
rocks or other material to simulate condi-
tions as they existed in the dim past of the
planet. Prehistoric trees and plants are cut
from tin or other metal. Harryhausen has
found that metal trees are most satisfac-
tory, as they do not jiggle during the film-
ing of a scene. Canvas backgrounds are
skillfully painted to blend with the sets,

Harryvhausen's movies are actually made
by shooting a series of stills. A motion-
picture camera is used, but only one frame
is shot at a time. After each frame is ex-
posed, the camera is stopped, and the ani-
malz moved slightly. A dinosaur's mouth
is opened a little wider, a reptile's tail is
twisted a tiny bit, or a monster's head is
tilted a fraction of an inch, When the small
changes in the position of the animals have
been made, another frame is shot and the
camera again stopped. Then the animals
are moved once more, and still another
frame shot—until the entire sequence is
exposed. Although a sequence runs but a
moment on the screen, it may have taken
hours to shoot. When the film is projected,
the animals appear to move as smoothly as
if they had actually performed in front of
the camera. What was a series of still life
chots has become a swift moving picture of
monsters in action,

Of course, the great problem is to keep
from making a false move when changing
the position of the animals. When some-
thing is disturbed by mistake, the whole
sequence—sometimes a day's work—may
have to be shot over.

€[ Stamped, self-addressed envelope, sent
to our Bureau of Information, will bring
yvou the name and address of the maker of
any article described in Popular Mechanics,
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SPRAY .
RAILS I'%

Mew full longth STAMPED-IN SPRAY RAILS, Eliminate
EpE — moke STARS speedier, oosier o handle,

stoadier aond stronger with no added weight. OHered

on cariop models, oulboards wilh rotker keel, fow-

beoots, Bshing and reseri boats, Alr chembers maks

Ibim u.nll.u!lm:hiln Leakprool seams—no wood 1o rof—
upkeep cost. Sturdy, lichtwaight,

S-TM'I METAL BOAT CO., |84 Cottsges Ava, Goshon, Ind,

-|-|| Knit your group tloser tegether ased
A h]. enhance pride of memtscrahag with ping

= § o rings Dastinn's big selection, low

BASTIAN BROS. Dept. 76, Rochester, N.Y.
sttend tof Then become
needed, no poods to buy, no agency. Established 1804, .ld rédd

priges, traditional clran-cut guality
DO YOU WANT B new bDusiness
a foot correctlonist, nnd
Stephenson Laboratory, 1 Back Bay, Boston, Mass.

work hai led the Bold for 45 pears
profession of your own,
in g few woeks earn big ineome in serviee fees,—not medical
KINKADE GﬁRDEN THACTOR

WRITE TODAY FOR NEW FREE CATALOG!
with all the trade you can
nor chiropod y—easy terms for bome troining, no further eapital
Lawnmower

A Practical P‘naer Plow and Cultivator
for Gardeners, Suburbanites, Florists, «~=H
Truckers, Nurserymen, Fruit Growers ‘FI
Low Prices = Eaay Terms .
American Farm Machine Co. 1 &
1058 33rd Av. 5E. Minneapolis, Minn., "'EE

NEW Grinding Alfachment

For 8% te 16" Mefal Lathes. Build it Yourssff.
AL lasl. s precision grinder whibis your seass. Yow save
23 by Enishing our semi-mashined  sasjings. on WD
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WITTE ENGINE WORKS 1744 oAxLano ave.
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WET CELLARS MADE DRY

from the Inside!

W HERE water or moisture seeps in through
eracks or porous spots in the cellar floor or
walls, you can make and keep wvour cellar dry
and sweet by filling the eracks and coating the
moist surface with Smooth-On, No. 7

This is the one practical waterproofing that
vou can apply yourself, easily, from the inside,
to wet or dry surface and with every assurance
of thorough watertightness, even in the wet-
test seasons,

Excellent also for patching concrete floors,
waterproofing garage, stable and washroom
floors, brick walls, cisterns, septie tanks, water
troughs, fountains, fish ponds, swimming pools,
manure pits, ete.

About 25 pounds of Smooth-On No. 7 are re-
quired for each 100 square feet of surface
covered, and no experience is necessary. Com-
plete instructions on the package.

Sold in 1-1b. and 5-lb. cans and 25-1b. and 100-1b.
kegs.

FREE 40-Page Repair Handbook

This booklet is filled with simple instructions
and diagrams for making many household and
automobile repairs—all with least effort, time
loss and expense. Every handy man should
have a copy for guidance in sealing cracks
and stopping leaks of water, steam, gas, ete.,
tightening stripped wood screws, looze nuts,
ete, anchoring parts in metal, concrete or
wood, and waterproofing and weatherproofing
structural parts. Your copy sent FREE if you
return the coupon.

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

Pleage send ihe free Bmooth-0n Hand-
ook, with Ir|.|'||l'|r|.|l|ll|| wiil prices om
Smooth-0n Ko T

Wame.

Addreds.

it l
SMOOTH-ON N9 7]

Soy you saw it in Populer Mechanical
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Television in Color

{ Continued from Coloroto Section)

succeeded each other twenty times per
second, producing a color flicker. There-
fore, the two-color disk, which gives good
results without flicker, is being used ex-
perimentally for the present, the engineers
feeling that this type is most practical for
standard commercial receivers.

Allan B, Du Mont, television manufac-
turer, revealed recently that his engineers
are developing a purely electronic means
of producing television in eolor. This meth-
od iz intended to eliminate the use of filters
at the pickup, and color wheels at the re-
ceiver, substituting a special screen for
automatically selecting and rendering the
clementary colored images in proper se-
quence, without color wheels or other
moving parts. For the present, Du Mont
believes the industry should concentrate
on commercializing good black-and-white
television, since he views the problems as
being rather in the direction of evolving
satisfactory flexible standards which would
allow either transmission of black-and-
white or colored pictures agreeable to the
majority of television interests, Thus, he
reasgons, might be laid a firm foundation for
scheduled television broadcasts to be en-
joved with mass-produced receivers that
will not become obsclete over night.

Although this lusty scientific “baby”™—
television—is some five years old, dating
from its introduction in the present form,
comparatively few Americans have seen a
single black-and-white picture. Television
transmitting stations are scarce, being lim-
ited to New York, Schenectady, Los An-
geles, Chicago and a few other areas. Since
the picture-carrying radio waves are ex-
tremely limited in range, reaching only to
the horizon—usually about twenty-five
miles, though General Electric picks up
New York 129 miles away— reception nec-
essarily is limited to those persons owning
the proper equipment and living almost
within sight of a transmitting station. An-
other obstacle to television progress is the
fact that each station is foreced to produce
its own program. One means of producing
chain or network programs is by using a
coaxial cable, the cost of which is virtually
prohibitive, and the other is a relay station
system, such as General Electric employs
to carry programs from New York to re-
ceivers more than 150 miles away. Of
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course, a relay system would call for the
expenditure of large sums, too.

An invention that may give great im-
petus to television iz a multiple arrange-
ment of small cathode-ray tubes for pro-
jection of a large image instead of the pres-
ent method of a single expensive cathode
tube. The system would depend upon mass
production of the small tubes, thus cutting
costs considerably. The invention, by in-
genious electrical cireuits, provides that \
each small tube in turn is to scan a small
section of a large sereen. If a tube burns
out, only a small part of the received image
would be lost. To cover a wide theateP-
screen, the inventor, Dr. Alfred N. Gold-"
smith, proposes to use as many as six, eight
or twelve cathode tubes in a row. Below
the first or top line of tubes would be an-"
other row of the same number, and so on
until the bottom of the screen is reached—
or the entire scene covered. The same sys-
tem for the receiver in the home wou
employ a similar arrangement, save that
smaller tubes would be used. 2

Dr. Goldsmith predicts that a home tele-=~
view screen, with tubes installed behind it
some day will be wheeled into the drawin J
room or living room like a tea table, con-
nected to an existing tElE\i'lS:lﬂﬂ receiver_ .,
and scenes projected on it “comparable i in
a small way to anythmg one now sees in

the/{.jver?gi !'nnmf
Floodlights on Swinging Bracket
“Panoram”’ with the Camera

So that floodlights can follow the actmn
in making indoor movies, there is a brac
that mounts on a panoramic head to swin
freely with the camera. The bracket ﬁtq
all types of reflectors and its arms can bt}.
set at any angle,
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but here is one worry you can avoid

The unhappy discovery that Fido has ruined
your hat is no more disturbing than that first
chassis ratcle, which is a blow to the pride in
your car.

Chassis squeaks and noises telegraph a warn-
ing story that may mean worn steering crank
bearings, tie rods and king pins.

You need a chassis lubricant that will stick
to its job at those vital points which receive
literally tons of road shocks in every mile.

Margak is that lubricant. It's a special blend
of heavy-bodied oils. It’s cohesive and ad-
hesive. It outlasts ordinary grease.

When you get a “Marfak job” you get

Texaco's 40-Point Chassis Lubrication Service.
Every point is covered by an expert trained in
a special Texaco lubrication school,

Leave your lubrication worries where you
see this sign: “Let Us Marfak Your Car.” At
Texaco and other good dealers everywhere.

TEXACO DEALERS INVITE YOU TO ENJOY

ﬁ FRED ALLEM in a full-hour program every
oy % Wednesday night. CBS, 9:00 E.5.°7T., &00
£ CST, 1000 MST. 9:00 PS.T.
METROPOLITAN OFPERA every Satucday afrer- ?

noon, NBC. See local newspaper for time and
sration.

TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS

AFPRIL, 1941
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FOR THE
57,256 MISSING
PIPE SMOKERS )

Out of every 1,000 hard-to-please pipe
smokers, a high percentage won't smoke
anything but BOND STREET once they dis-
cover it.

So we know that 57,256 pipe-smoking
teaders of this magazine sfilf have this exeit-
ing discovery to make.

BOND STREET contains a rare aromalic
tobacco nat hitherto used in a popular priced
mixture. Rich. Bite-free, Genuinely aromatic.
Leaves no tobacco odors in the
toom. Try it today.

15{5 GEMEROUS SIZE
' POCKET TIN

PIPE TOBACCO

A Product of Philip Marris
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Wild Game—Our Latest Crop
(Continued from page 533}

not every predatory animal is as bad as
supposed; marsh hawks, for example, live
on mice and are beneficial to agriculture.

Epidemic diseases sometimes attack
flocks of birds and in a few weeks destroy
more than years of hunting would do.
Western duck sickness is fought by sup-
plying fresh water to stagnant marshes.
Eelgrass is the most valuable of all water-
fowl foods and ten years ago it was vir-
tually wiped out in the east by a blight.
It is only now reappearing. Storms also

Banding and boxing gquail for remaval to hills, where
thousands raised in captivity are released yearly

take their toll. One hailstorm killed more
than 5,000 birds on a North Dakota refuge.,
The 1939 freeze in the south killed thou-
sands of woodcock.

There are more than 5,000,000 big game
animals in the United States, including
deer, bighorn sheep, antelope, moose, cari=-
bou, and bear. Deer is the most numerous;
some 800,000 deer each are found in Mich-
igan and Pennsylvania. Wyoming leads in
buffalo, elk, and bighorns; Texas numbers
32,000 pecearies among its animal popula-
tion. There are 81,000 black bear and 1,100
grizzlies in the country.

When animals become a nuisance to in-
dustry or agriculture the game wardens
have to correct the trouble. White-necked
ravens in Colorado were disrupting com=
munications by using bits of fencing wire
in building nests on poles, causing short

POPULAR MECHANICS



cireuits, until wardens trapped the offend-
ers and provided new nesting sites.

Scarecrows can't keep ducks out of cul-
tivated rice fields, so, the wardens set off
noise bombs to scare them. One ingenious
device has large steel sheets and a number
of bombs attached to a time fuse. By the
time the ducks recover from their seare
and are settling again, another bomb goes
off, rattling the metal sheets, and scatter-
ing the birds until finally they seek an-
other area. In New Mexico spinning re-
flectors frighten sandhill eranes from grain,

Introducing new breeds is another con-
servation activity, Ring-neck and Chinese
pheasants have been imported, and these
are uniting to create a new breed that
probably will be called the American
pheasant. Chukar partridges from Asia and
Hungarian partridges have also been in-
troduced. Among fish, the striped bass
From the Atlantic has been transplanted to
San Franciseo bay. Rainhow trout flour-
ish only in cold mountain streams but re-
cently a rainbow that has adapted itself to
warm water has been imported from Low-
er California, Mexico,

The last fresh water fish in Ameriea
would have been caught years ago if it
were not for the fish hatcheries that re-
stock the lakes and streams. The fish and
game commissions likewise plant aguatic
vegetation for fish food and keep a close
watch to prevent lakes from becoming
“sour” and unfit for fish.

The result of these activities is that many
kinds of wild life are being saved from ex-
tinction. In the last five years the wild
duck population has doubled in number to
an estimated 60,000,000 birds. The passen-
per pigeon, Labrador duck, heath hen, and
Carolina parakeet are species that no long-
er exist. In most cases the breeds were
destroyed by over-hunting in the last cen-
tury. Until a few years ago the sage hen,
band-tailed pigeon, Sierra grouse, Cali-
fornia condor, antelope, elk, sea otter, and
mountain sheep were also threatened with
extinction, Now it appears they will be
restored to safe numbers. In 1920 the big
trumpeter swan was supposed to have died
out but a few of the birds were later found
in Montana and now the flock has in-
creased to more than 200 hirds.

Eventually, conservation enthusiasts
hope, game can be put on a crop basis and
there will be good hunting year after year.
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"YANKEE"

RATCHET
SCREW DRIVER
with OFFSET handle

You'll find many uses
around home, shop and car
for this newest “Yankee"
tool. Drives or draws hard-
to-reach screws by just mov-
ing handle back and forth,
Small, compact. No thicker than
your finger—yet has power of 8"
vertical screw driver.
No. 3400 “Yankee" hasthree blades,
14" for small screws and 34" for
larger screws, both with famous
“Yankee" ratcher. 14" blade at end of
handle is rigid. Length 355"

"YANKEE" TOOLS make befter mechanics

Mo 3423 “Yankee" is cimilar
but equipped with No, 2
and No, 3 Phillips blades.
Theinverior teim of most
new cars iz applied with
Phillips Recessed Head
Screws. With the No.

3423, it's a simple -

matter to keep these X ™y
tight. 6%c ar your i ;'
hardware dealer's. -

INTRODUCTORY COUPON
NORTH BROS. MFG. CO., Phila., U. A,

Ii dealer cannot
for d.d:'-:nnl m:ﬁm ?uma.:z:amaﬂ'm Ell‘.ch!l:

I‘El'!-li
s, e e e e R R | DL |
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THE CHAMPION

o

Try This Bait
Mo,

“JIGOI.ET”

Sh or.

“I'll bet my bottom dallar” says Tony Accetta,
1I. &, Professional Casting Champion, "that once
you use this "hot number’ for bass, you'll never
go without ir.” Pops on sorface when jerked,
swims under water like a live minnow when
recled in. Cast it anywhere day or night without
fear of snagging. Made from tough tenite — weed
guard, hook, rubber skirt replaceable.

This is the Champ's Ffavorite

Sur;:m:e bait. To acquaint yow SFECIAI'. OFFER

wi;h this amazing fish gerter he Regular price

is makin thm special offer for S1. Zend cash 50(

a limi ome . . . . or 1o stamps
FREE CATALOG with “Short Cuts to Bait and Fly
Casting” and showing Tony's other 4 favorites: Pet
Spoon, River Devil, Spin Dodger and Weed Dodger.

oerpArRTMENT 21
853 E. 144th. ST,
CLEVELAND, O.

Light weight, L
dorahbe, carefull uilt hoats
a8t remarkably low prices. Made of
:Ehnlt gnlvanized ecopper bearing
gun-wales. Heavy tran=
soms for -uutbmnﬂi matars, Twoor mors
bailt-in alr chambers for extra beoyarey
In ease of ypset, Foal wave riders; easy
to handle. Never leak or Always
ready for wse, Hoth round snmt battom
boatz; all alzed mnd atylen.
Write For Free Boat Booklet with de-
petiption ond prices of complete Hno of
matal beats—knockabouts for fishermen,
light woight livery bosts for g:rlu and re=
porta, heavy doty eraft for oul
MTI Wanted —who can dﬂlsh:.pvuhmca
NLUHIIHH STEEL T.HNK COMPANY
P. 0. Box 4226-A Hamans Caly, Mikaaisr|

SToR!
WRONG- ROAD

G Hllllﬁ'mimﬁmr
> AUTOCOMPASS

5 POHINTS
THE WAY

SAPFRIRE
BEARINE
=

BUILT-IN
EIIFE’!H oR

Ny 5295
AT TONR
BEALER

Write fow Cluwler

BUILD THE DESTROYER PRESTON
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nny car. SEND 10c TODAY FOR CATALOG.

HAMMER BELOW TOOL COMPANY, Depit,

. -
104, Wairsai, Wis

60 POWER TELESCOPE ... 52 19
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JARI POWER SCYTHE
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mowers won'l Wite. foe dﬂllll and prices.
Jori Products, |.I'|l:.‘. 2938 Pil Iﬂ PAovenee,
Department E, Mlnnnpulll innesota.
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AGENTS

{OUR CHART Bine Print 27" x 36" shows how to find
length of any rafter, find any angle in degrees, frame
any polygon 3 to 16 sides, read board foot and brace
tables, octagon scale, rafter tables and many other
uses. Can be scaled down for model work as well as
full scale framing. Alse Charl changing pitches to
degrees for use with Radial Saws. Send 50c coin.
No Stamps,

MASON & PARRISH ENGINEERS

2103-B North Burdick St Kalamazoo, Mich.
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3ass FOR HIS
/ ,H‘E ARGAINGRAM 22

Faseinuting ealleciian of (housands
of bargaing in B-18 and 35 mm SILENT AND
SOUND squipment . . . Gut your lres copy

S CAMERA CO.
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illees bearings. §7 each;
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Setting Spies to Catch Spies
{Continued from page 539)

once reliable writing in invisible ink is of
little value now. One of the routine tasks
of a censor is to hold every opened letter
beneath an ultra viclet lamp, where invisi-
ble writing shows up vividly in colors.

There are, however, hard messages to
intercept, and chief of these is the stencil
type. A spy writes a chatty, gossipy letter
about nothing much, which contains a hid-
den message which will be revealed when
a stencil, with slits at intervals to reveal
only the key words, iz placed over the en-
tire message.

Here is an example: “On June 1, Vir-
ginia is getting married, and mother is all
broken up over the division of the family.
They are leaving to live permanently in
New York on the 5th, after their honey-
moon.”

Would a good censor pass that? Never!
Censors are trained to look for words with
double meanings, and two here would stop
a good censor short: “Virginia” and “di-
vision." One is a girl's name, but also the
name of a place; the other means a split,
but also a contingent of soldiers.

In a few moments, a skilled censor would
detect the message: “Virginia division
leaving New York on the 5th.”

Not all stenciled letters are that easy,
and some do get by. It is probably the best
means of war-time communication be-
tween agents, save when a spy can slip
through and deliver his message in person.
Isolation from our possible enemies by
oceans makes that practically impossible
for spies operating here. We are truly as
hard to spy on as to invade, because of a
fine organization and fortunate isolation.
That is why most spy scares turn out to be
sheer moonshine, and would be funny if
they didn't send frightened people on a
witch hunt that sometimes results in in-
jury to an innocent party.

Recently there was a “hot” story about
a plan to blow up Boulder dam. Vigilantes
stood by with rifles, fortunately shot no
hapless tourist, and nearby residents pre-
pared to flee. Finally someone calmly in-
guired where was the carload of explosives
necessary to do such a job, and panic re-
treated before common sense.

There is a spy menace, and it is a serious
business, But Uncle Sam has it in hand.
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Save Time, Trouble
and Expense with

a Cutler-Hammer
Multi-Breaker

HY tolerate the blown fuse nuisance any

longer? Why hunt fuses in the dack ... or
break off in the midst of {prepa.ring a meal to go
tD the store for the new fuses you forgot to buy?

stumble down dark cellar stairs and fumble
in tgc old fuse- box wondering what to do? The
Cutler-Hammer Multi-Breaker ends this annoy-
ance forever. 1t is installed in the kud:l:n or
other convenient place. And when service goes nﬁr
all yvou do is reset a tiny lever that has sna ped
outof position. Service is restored in the twin Elmg
of an eye . . . even by a child! Nothing to buy..
nothing to replace! The average new
home can have this modern and safe
protection for less than $5.00 addi-
tional. Also easily installed in old
homes. How much will it cost you?
What are afl the facts? Write today
for our free booklet “Goodbye to

Fuses." CUTLER-HAMMER, Inc., ggpgg
Pioneer Electrical Manufacturers, 1402  BOOKLET
St. Paul Ave., Milwaukee, Wisconsin. T"i'ﬁ f;::l
better hom
=d i Siotaation.
CUTLER-HAMMER f;mrmlf

Model “'I"

Tractor

1 or 2 A.P, Cultlvating, light plowing, eta,,

5200 fi. minute. High clearance, space-

gaving pewer Il|.|r|-|+ Trouble-free, economi-

cal, snfe, Law factery price. Gunrantoed.

T weeks trial, 1-"I11-"1-" bnak—\\lrlh today.
FIONEER MFG. CO.

Dept. IV-41 West Allls, Wis
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HOW TO SAVE MONEY ON

EVERYTHIHE IN RADIO

ome andl §i's n.r.—"|||
vlng  veluoe o

'I...l'l._l g In “-:

B3 Mew Radlos! ¥
o EEw
Portables:

Combinatio

Al “l.'—lll af Mok
25 MNew Sl:rul'd S:-:'Ifm:' 'I-'-
Fublle Adidre applicatic
natts.  Mew I'|||| : gl
Thme paymenis—13

New Kits] Get the theill of
building your ewn rmliol  Toexens
of new low-eost, easy-10-build kit
to select frome-—{nest elrenii de-
efgns ; FRAEE Tarle Lists oo re-
quikl = gyeryihing  you need in
radio for every bulldlog require-
ment. You'll leamn e way quick-
IF to fun and proflis when you rely
on ALLIED to help youl

Radios Dletlonary, Nothinz 1ke
it ever before—eomplete, suthorl-
Lative, worlh many  times  the
price! Complled by leading Hadle
authorities under ALLIED super-
wisian Gives cooclse,  easy-lo-
uniderstand definfitlons of 11 the
commuonly tded radie words ond
terma.  Bend coupon TODAY)

B o R 10c

ALLIED R

LEARN
RADIO!

10e for Reilio Puilders’ Hanidbool,

4

RADIO'S
GREATEST
CATALOG!

15,0600 Parts] The blggest gclec-
tiom of quality parts in all radie.
Every leading make — complein
listings for every radio building
wnd servieing requirement, Every-

Uilng ¥oua need al your fingertips, |

Trem't miss thie mow 1841 Bprins
ALLIED Catalog — Lhe rellabile
Gulde o Everything In Hadlo at
the lowest prices)

Bl.ﬁldm Hudhnnk- Tha st
populnr ancd widely sold of all
Hadio blications — ALLIED'S
oum valuable heginner's book on
Radlie, Tells how o seleci elr-
aailte, wead diagrams, build sels,
etr,  Interesting Amatear Radie
secilm,  Fully 1lMustrated
to anaderetand.
learn Hadio,

Send coupon MOW L

Easy
Makes it easy to

ADIO_“

ring Catalog.

§ B33 W, Jacksen Bivd., Dept. 5-D-1

[ Chieagn, linals

I O Rend me your FREE 1941 8m

= O 1 enclose 16e for Rodio DMetionary.
I entlose

1

|

I SRR s B TG

| Adblress,

1
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Miniature-Tube Flashlight Cell

Receiver

the 3-circuit-tuner type whu:h has a ter-
minal strip clearly marked for proper con-
nections, greatly simplifying the circuit
wiring for the novice. In addition, the cail
has a movable “tickler coil” which makes
the usual volume control or variable con-
denser for controlling regeneration unnec-
essary. Two small machine serews are used
to bolt the coil assembly to the front panel.
Finally mount the row of Fahnestock clips
with machine screws and nuts, placing a
round-hole soldering lug under each nut.
One extra clip is mounted to connect in the
negative-B lead so that when the loud-
speaker stage iz added it can be controlled

ﬁ.h"ll'll TEW

RECEIVER

by the same “on-off” switch. The small
round tuning dial plate is fastened to the
front of the panel with china cement.

In assembling and wiring these units,
follow the diagrams ecarefully, checking
each wire as you put it in. Make all con-
nections with rosin-core wire solder mak-
ing sure that your iron is bright and well
heated. Good mechanical and electrical
connections are important in radio work.
Although all parts for both receiver and
audio amplifier are inexpensive, they
should be of good quality, and just as
specified. A detailed list of the original
parts used in both units, is available from
Popular Mechanics radio department with-
out charge.

After the receiver is wired, you are
ready to solder the flashlight batteries to-
gether. Scrape the ends with a sharp knife
where they are to be soldered to insure a
good connection. It will be noted that two
of the cells are connected in parallel for
the 11z volt “A" battery. Connected in this
manner the voltage remains at 1'%2 volts
but the amperage is increased to double
the usable life of the cells, Use a good set

{Continued to page 138A)
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""HIGH LIGHTS
OF FISHIN"

ket wiEe 'i:lll-::-k on fishing. Written by &

@ E0-page

Burlingame, noted angling authority, Mot theory—but
tried, proven methods and means for day and ht hish-
imi, casting, trolling, still fishing, A guide book every
beginner and old timer can use, Sent freef Write to

DELTA ELECTRIC CO., 30 W. 33rd 5S¢, Marion, Ind,

& Eefe :::Iur: furnish A rurrenk =g
na I| Elty, IS0 ||| 10 00 watta, Bisc
rolary converlers,
eela, DD mo-
h 'l’i l:-.tH| off, ACERIM genera-
tors, wlee Wrike for clrealors

KATOLIGHT, 15 Elm 31, Mankala, Minn., U.S.A.

NEW! LOW COST!
RESPIRATOR

Wear DUPOR Moo | when opriating mamder; pasnt speay’ ¢
gur. grindder Whike sw g. dulieeg, cleaning Tenece. Do
dhenstrion use foe 1
Can be worn wi
of glases Unbs
paly: 1 uunce Beok an DUPOR Rasperators sent FREE

H. 5. COVER, Depr PM. South Bend, Ind.
. MONELE BELPIRATOR DESIGMER SIMCE 1884

RESTRINGING BlDHIHTDH

It's emsy—and profitable resteinging ET
Badminton, Tennis rfackeds st bome, RA.E“ s
Ko esperience needod. BAVE on your o Badminton, Tannis strings. T HOME!

FREE BRAND NEW CATALOG! i =,

mring Catslor of strines. Fesirizger's bl |I|:||| % h-::u:r:p
A teal Money Maker for farm or Taclory.
Uwpes choan  foels—pays Ter Fogt of

sirings or syuipmant W yoo eet our Caetalegt Hurryt
B H. E. WILLS €0, 1047 W, 47th SL., Dept. PM-i1, Chicage
savings,  Lawr factory  prices—Eaey Terme.
Wrlte for Eogine ond  Logssw  Catalog.

WITTE ENGINE WOHHS aTas oaNL

KANSAS

Class pine, club pins. rings and smblems.
qut quﬂl.t:- Resssnable prices froem e up.
today for our atiraciive, fras atalog,

I:Iul.H METAL ARTS EO., Inc, Rochesier, M. V.
J‘a\a‘,p CATCH FISH! .48
5 E‘P.r::, ol Pl e &Y e
& Hooha koo sp sonstroeeed that whes o fish gives the sliphiast

'.I|| 'Hl ke bait ita u Tk peaches down an ﬂ that

ands Nim, 3 for Sl in for o ; Hook
Lures. and nthe spbeinlt 3. Waltan Supply Co., 1607 u:ui:'ih..:. Sit. Liusia, Ma.

A ANDN SUPPLY C

¥ Sport Groods, Fires
Claeher, Shor, eu.&hd Iﬂdfc:-nqw:::
log, to be ed on thren order. ﬁ

A & N Supply Co., 4773 Losw 5, Richmosd, Vi.

BRUSH PLATING OUTFITS

™ for avtoparts, reflectors, faucets, bicycles.
Mo tanks necessary, Free particulars. .
GUMMETAL CO., AVE. M, DECATUR, ILLINDIS
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M SO HAPPY NOW |
THAT CHARLES IS '

DOING SO WELL IN HIS =

NEW BUSINESS

TOOKIN*217
in 10 DAYS

WASHING WALLS

1¥ tovented machine
timies faster anid batter by hadul,
Charles Sielle touk in 3217 Brst 10 aays. We want more men (0 go livto
Lusiness  Tor Lhemselye HAOMErs  eVeTywheTe=nomes; schosol
oilkces, stores, churches, IDd,.l:n.- lunlls, hatels nll m“;- wnlls 2
waehing, Yoa don't vE b PGl 5 siore or office. You opersie thk
business from Four home. Th edpenss [ar mnurljn is Eimnll
B ke I:n ln‘lvml:l. cally nll prodi r malerinis
5 nboal 2 s TOT COE hrader w..||
Deterger lw'h]u:-h wakhed palnt b and postpones  repaintliog

MANY VEArs,
Easy Payments

Eﬂ_’ﬂ '"I"'h: I [ It takos only o few dollnre

day.” & _,-’; h!'rzkr'l- started in this micney=

4 L ! mnking prodeasion. N

Lﬁmhgr"lrﬂ =T perienge nal.'m:r:.'. “;I‘uht;

Huanv. thunks n:r,uﬁ | i total priee in w0 sl and

H | the paymeents w0 sney that

- e anyone with ambition

C‘ ol '".T.ih.';;’.'.'.';:nd shouald got started WOW,
. nlm-tnnrl il et SEND FOR FREE

Ton whidgh w

Hhan pay fow my Maehisg INFORMATION

in e ek lew daye™

Tlsnre is Mo Obligation
VON SCHRADER

washea wialls 6

“::-—.—J_ MANUFACTURING C€O.

T FL. Facine, Wisoomsis,

EARN MORE MONEY
GRINDING LAWN MOWERS
“THE UNIVERSAL WAY"

FI.ILL IDH' S-PH.HE TIME

the first. month. Byery customar s

L Only on I:hﬂ UNIVEH‘S#L
rh- insido faoe and &lze of sta-
tinary tlade, s well II e Edge of
the reel bndes, be i B Termeeer
clanramee ALL AN ONE 'SET UP Ll LT
i 3l IIH“iF-

rn Way™

W ride f

Let ME Repair
Your Furnitqra!:

See how casily Regers doess your mending, repales
ing on |—2 ture, mirrors, glassware, Creckesy,
lzather goo « Incredibiy strong—exsy b apply.
Seills 10c and up in pabe, par o0 can at your lecal
Hardwire atsee or secd §0c for full sleed jar plus
Jrer iilwidraied ook piving new ideas, new plans dor
making useful anleles—alss inchides sew st of
iree paoject sheats=-weite Duegh. A<D,

ROGERS GLUE, GLOUCESTER. MASS.

SEMD fer Free Munirated
projeci bosklel

A TONH OF STREMGTH IN EVERY DROP™
o
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G e THRILL of

Ay{/ « WMﬂé%

Ger the THRILL of building it yourselfl
There's a lot of he.man thrill in a short-wave
radio of YOur oW Buit tl'bc In'ml! l]':riu :'.l
putting this magic Voice-of-the-World to-
gether YOURSELF. Our new FREE radio
catalog MNo. 82 [esiures a wide selection of
Build-it-Yourself kits and items designed 1o
make that thrill come true. But that's not all.
This big 196 page book alsp contains thou-
sands of other items — tubes, sccessories —
everything you meed in radio. And at real
moncy-saving prices. Don't miss il

WORLD'S FINEST RADIO
CATALOG FREE!

Why wait? Begin now to save on everything
you seed in radio, This catalog poinis the
way. Mail the coupon for your FREE copy.

HOW YORT, M. 7.
100 i A
L] CHICAGD, ILL
W Feckian Mg,
? ATLANTA, GA,
- -

» 2l Paackires Virssl

FEEm - - - ""*'1 il -~
i LAFAYETTE RADIO Eﬂl:;vi - “‘ MrwARK, N 1.

Dept. D1 - 901 W, Jockson ﬂg!. i L

B or =100 Sixth Ave., New York, N. Y. W

§ Please Ruth FREE Catalog Mo, 82. :
T e e 3 e [ |
ADDRESS i st e T el | Lo i I
i [
oy STATE
rY A TRl i s s iR R R R R BT

Sove ime

Thonsznds of jobs , . . from
handling  Jagpged metal Scrap o RUIGE
hot harel-canddy . . . Bhow savings when men
are equipped with correct indusirial gioves,
Bpeed ap work, avold injuries, lefestions,
barrns, layoffs, hospltal sl compensation
expnaed, Small bnvestiment far Mg savings.
O knterest to ererp exoruiive, Wreite mome
for pew catsleg: safery cloihing, gloves
npfons, sloeves, egelnes, spols, sle, R L E'HILl-":IT-“l

items In lne. Standoed with losding in- STE[lGR[P I

dustrinls, Write today,

INDUSTRIAL GLOVES COMPANY(;

/ or now have—a boat with

INBOARD ENGINE POWER

This book answers the question, *“What
elee and type of inboard engine for my
Bonky™ Tella how Lo insiwll and ose
inhaonrd povwer plants; gives “don’gs"
ad well as “musds*’. Voluahle informaotiion on
propellers,  shafting, stoffog  hoxes, daeh
peamale amil other Inbgard pover weceseories,
with Jdegalle of cumplote Moe of Red Wing
Marine Engines, Fres om reguest

RED WING MOTOR CO. 27 miver RoaD, RED WING, MINN.
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({Continued from page 134A)

of, preferably new, 2,000-chm headphones;
old phones usually lack sensitivity, To test
the receiver, connect the antenna, and a
good ground on a cold water pipe; throw
switch No.1l “on” and turn the “tickler
coil” until it lines up with the large coil.
Now rotate the variable condenser slowly.
Whistles indicate stations. When one is
heard, rotate the “tickler coil” until the
whistle stops and the station comes in

4 4B

TIEKLER |
E s ol p 2 8
|l i
5 n | |ty
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IS4 necever unn
AUBID TEANS PHONES
T - T HAGHEDC
|5 _ SELAKLR
i, i
L 3] |
Ay,

Fio.4 154 ameuirien usn |

clearly. To tune in short-wave stations,
throw switch No. 2 and tune slowly and
carefully as these stations tune very sharp.
Best results on the short wave bands will
be obtained at night, especially the ama-
teur and police stations. Some of the type
154 tubes seem to operate more smuuthly
on 4%z volts of B-battery, If the set “pops”
noticeably as the coil is turned, or breaks
into squeals, use three of the cells in the
B-battery instead of the four shown.

Construction details for the amplifier
unit are clearly shown in Fig. 3 and the
battery connections for using both units in
Fig. 3-A and photo B, It will be noted that
a large No. 6 dry cell is used for the A-bat-
tery and that a 4%2 volt “C"” batlery and a
45-volt B-battery are added; the No. 6 dry
cell replacing the two=cell flashlight A-
battery in order to operate both units more
economically. Sclhematic circuit diagrams
for both units appear in Fig. 4. The blue-
print number of this article is R-289.
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250 Vellotype Business Cards for 53".“

Pull Tab Case Loose, printed in black. ™

F R E E Complete with Pull Tub Case 5.
with your order

¥4

You musi see them to believe that
such quality con be possible at
the prices! This modern procesa
produces o business card you
won'l have to apologize for.

Business leaders everywhers
use it with no sacrifice of prestige.
Write for samples and priee lst.

The John B. WIGGINS Company

1167 Fullerten Ave., Chicagoe, 11,

Y7 YOU CAN
TCATCH MORE FISH

Creek Chub's mew 1041 Caislog is o
practlcal, Fascloating, relisble guide to
better flsbing! Shows lures and Oles bn
natural ¢olors! Hent FHEE upon re-
quost! Write toclayi

CREEK CHUB BAIT CO.
Gareett, Ind.

RE-STRING RACKETS AT HOME
s« EARN MONEY.
WITH THE WONDER VISE

It's plensant, tnble wark, No ox-
rlened or skl required.  Easy o
parn. Full line of guaraniesd Hﬂ"fl:
ing Teols, Frames, Gut and 5i
Strings. Every item high qualliy.

W. A. BICKEL & CO.

13T M. Marion, Dept. A-41, Dak Park, 1.

ATTENTION HOMECRAFTSMEN!

PLHHS For Duteh Windmills, Lighthouses, Bird Houses,
Lawn Chairs, Avbors, Trellizea, many kinds of
fine furniture, also a great variety of Lawn Figure patterns,
EENTD 1k FOR CATALOG ILLUSTRATING OVER 100 FRACTICAL PROJECTS
CRAFTSMAN'S MODEL CO.

Dept. P51 Milwsubse, Wi

Do more -red  Universal
i E more
ot E Tractor

%" wWork less
# L with @ Yeu plow, dise, eulilvole, mow, haul, do
belt work, for about 33 = day.,  Sale,
= teouhle-foee long 1ife, MNew plow 1ITE, new
Hupdreds used, Bave by biyimg
from maker. Two weehs trlul.  FIUEE
eatalog. Wrile today.
FIDNEER MFG. COMPANY
Bept. ¥-41 West Allis, Wis.

i

2030 M. 41st Sk

BUILD

YOUR
Bend T SHOPF TESTED COPYRICHTED BLUEPRINT
E':I'.I.F J:_|||.nll:rltl:=:f' II.“ -l-li.utl. wiy ki Lhousends Bnve. DIME Grings

ANA amdd muir n rL:'r;l SHOW™ Book pl'Fln: maay fMna hrpes malght

ot hrautliul columial pratlsther cisen, Butid mow and Lave hait
KUEMPCL CHIME CLOCK CO. Bids. 51, o

UFACTURING
OPPORTUNITIES

IH BUILDTHG IHDUSTRY —with msachine aod
process prsducing permanent constraclion with
savings of 173 lahar, /3 mortar, and 1,3 mas
terial costs =— ashlar, hollow, vencer or salld
walls = plain_ or &0 colors.

WE EQUIF woUu with Autamalic BMoshin
large production only one or bwo men.  Equlp-
menl cosls st fracion of other processes with
eiunl crpaeiny.

INVESTIGATE —jot s show you why bullding
tndny affersm i the grealest oppaniuniiy  for
growth, cepanaion and proft in o basiness of
yoir 0w, welng maw materials avallsble im pour
terrifory. Write today.

W. E. DUNN MFG. CO.
Holla

7hes FREE CATALOG

will help you select

the WELDER you need
Send fo it today

Choose wisely.
Find cut about
all four new
models before
you declde !

Emerson-Elec-
tric, Multiple-
Service A.C
Arc Welders
cost less 1o
buy, less to
operate, less
o maintain,
give longer
service. Con-
tinuous dury.
APPROVED
by UNDER-
WRITERS".
Sizes: 73,150, 200 and
300 Amp. models. Up to 30 welding
heats. Take rods wp o 14" diamoer! Porable, com-
pact, streamlined. Wide variety of uses, from home and
garage service to heavy castings and structural sreel
Before you buy ask for caralog Neo. 519,

THE EMERSON ELECTRIC MFG. CO. = ST. LOUIS, MO.

MADE $102500

in 9 Months
with the

have gronmd 723 powers sines Febroary 1 e dato. November 2.
Our total receipis on lawn mower service alone during hal period
Nias grosesl us $|.,1]:1%_|]l:|_ TI: 'njr-r&n'llln.: ;Ilnn‘ ulf nrlEFll‘nﬂt nn_r_l
adjusting secvice 18 §1.00 am i —repaitd and paris extra

= —W. A, Tullp, Phoenix, Ariz.

You Too Can Make Big Money

Frea plam tells you how fo start, The Foley Lawn Mewer
Hharpener turms out perfect work quickly amd easily, no experl-
encn meedel. Bimply put the movwer In the machine nmil tarn o
the pimer. U'ses same ayslem ad luwn mower factorivs, Bharp-
end all slzes and fyped fn 16 or 20 mlnutes.

al Gffari Allachmest for prindiog azes. batebets, knives. eie., bneludad
FREE wiih Foley Lawy Mower Sharpeaer on out Special (e, brisas you

Diglness the year weouod. [ R

= -

1 407-1 Feley Bidg.,
FoLEY MFG- CO‘, Minneapelis, Minn.
t Free Plan for making money sharpening lawn mowerd, and
E;';Eiulmdﬂnr o the Foley Lanm Muwer Sharpener,

o s

*A substanifnl inerease in grind joba each year, proves beyond

any doubt that Foley Grinders do very satlsfoelory work, Wa
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GARDEN TRACTORS
=

SPEEDEX

8-H.P. riding type, 3 & § H.P. walking types,
also 1-H.P. eultivator for the emall tracts, Prices
ptart at only $94.50 with eultivator and equipped
with rublbaer tives.

Before vou buy—Write for FREE 48 page
illustrated folder.

POND GARDEM TRACTOR CO.
Box 216D44 R-uvcnnu, Ohio
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School for Smoke Chasers

(Continued from page 558)

employes from rangers, assistant rangers,
fire guards, lookouts, road and trail build-
ers, down to plain laborers.

Most rangers’ schools, of four to six
weeks duration, are held in the off-season.
Assistant rangers usually are taught on the
job. Guards and lookouts, seasonal em-
ployes for an average of four and one-half
months, are tested at regular intervals for
skill, dependability, physical condition and
practical knowledge.

Nt only in the regular schools, but dur-
ing daily scouting work, the rookies attend
lectures and demonstrations. “Teacher” is
always a veteran forester, A typical lab-
oratory assignment is to build a trench
around a fire to stop its progress. In gen-
eral, a hand-made trench is dug a foot
deep and eight to twelve inches wide. An-
other vital subject is the proper way to fell
a snag (burning tree). When a snag falls
on the fire line without control it's a hazard
to fire fighters and may scatter fire into
new timber. When felled by trained men,
however, the direction is controlled and
there's slight chance of accident or spread.,

This year every fledgling ranger must
become expert in making plaster casts
from footprints, automohile tires and
horses' hoofs to detect incendiaries. It's im-
portant after the cast is made to put some
identifying mark on it in the presence of
witnesses. Rangers must be able to prove
in court where and how the cast was made.

Courses in telephone and radio commu-
nications are conducted. Uncle Sam's for-
esters use over 3,000 two-way radios,
transmitting voice as well as code. String-
ing telephone lines is part of the day's
work for foresters. Sometimes temporary
lines must be built fifteen or more miles
through the woods, tacked to trees in such
a way that if a tree falls it cannot break.
For special training in telephone work,
rookies are taken out on the line where all
details of construction and maintenance
are explained. They make splices and ties
and build miniature lines. Then they put
up regular-size lines, elimh the poles, learn
all about the standard hookup and are
taught how to perform every type of re-
pair job,

Radio communication serves as a supple-

(Continued to page 141A)
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Go Like The Wind!

More Speed! Action! Longer Life
with Triple Tread Wheels—=0Over-
size Ball Bearings and Shock Ab-
sorbers. Demand Genuine "CHI-
CAGOSB"., Write for FREE
BOOK on Skates and Games.
Send 10c if you want beautiful
Gold [ Skate Club Pin.

CHICAGD ROLLER SKATE cCO.
4414 W. Lake 5t., Chicago, .

Guelity Rink and
Sidewalk Noller
Skates for 38 years.

LEARN TO SHOOT STRAIGHT WITH BENJAMIN
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=or Money Back
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back, Ask your druggist today for D. D, D. PRESCRIPTION.
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{Continued from page 139A)

ment to the telephone and doesn’t replace
it, except in rare instances. Recently the
Federal Communications Commission
okayed ten radio frequencies for Forest
Service use in the ultra-high frequency
band, 30,000 to 40,000 kilocycles. A west-
ern state has submitted a plan for 400 sta-
tions operating in these wave lengths.
High-frequency signals are useful for 100
to 200 miles. But they're subject to severe
fading and static interference during
storms. Ultra-high frequency signals are
good for shorter distances, but they in-
volve no fading nor static, so they can be
used during storms and thus are beiter
than telegraphy for reporting lightning
fires, In the Challis Forest, Utah, tests are
being conducted in the use of ultra-high
frequency at seven experimental stations.
One radiophone being tested weighs only
six pounds with dry batteries and is small-
er than a loaf of bread. It operates on
30,000 to 40,000 kiloeyeles and has a two-
way voice range of 100 miles.

Rookie foresters are learning to use a
new kind of water-tank truck equipment
—a power pump with adjustable hoze noz-
zle. The pump is operated by the truck's
gasoline engine. Nozzles of three sizes are
carried. Another new tank truck has four-
wheel drive mechanism for negotiating
swamps, mud and sand,

Besides the new super-trencher men-
tioned, another newcomer, equally deserv-
ing of superlatives, is being used to train
foresters in Montana. This “bulldozer,”
resembling a snowplow with angled blade,
digs trenches in fast time, throwing dirt on
all sides to extinguish the blaze. Two bull-
dozers stopped a fire in Montana that cov-
ered 1,200 acres and threatened to get be-
yvond control. The machines built a gigan-
tic fire line nine miles in diameter.

Important as such tools are, all {ools have
limitations, for there are many serious
conflagrations where power-driven tools
cannot be employed. At such times the
nation must depend on man-power alone.
An excellent reason why Uncle Sam in-
sists that the guardians of his valuable
timberlands be hand-picked men with su-

perlative training,.

{[Send stamped, addressed envelope to our
Bureau of Information for name of maker
of any device described in this magazine.
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the modern
RESIN glue
by CASCO |

MIXED IN A MOMENT — in cold water. No heating.

No waiting,.

WATERPROOF — shear tests prove Cascamite is
stronger than the wood, even after prolonged
soaking. Ideal for boats, outdoor construction.

DURABLE — Unaffected by mold or climate,

STAINFREE —wWon't discolor thin veneers, oalk,
mahogany, etc,

ECONOMICAL —spreads thin. For vencering and

‘indoor work, Cascamife can be mixed with ordi-

nary household flour to make a strong, water-
resistant glue that costs no more than Casein.

RELIABLE — Cascamite is made by Casco, the makers

of famous Casco Powdered Casein, and America’s

pioneer in the development of synthetic resin
lue, Sold by leading Hardware, Paint and Lumber
ealers. 3% oz.,25c. ¥ lb,50c. 1lb.,85c

4~ 7 “Send 10c for a trial
7 ;{’5; . can of CASCAMITE, the

biggest news in glue
since Casco Casein!”

CASEIN COMPANY OF AMERICA, Dept. PM-341
350 Madison Avenoe, New York, N. Y.

Here's my 10c. Send me erial can and bookler,
“Mighty Faets on Cascamite™,

MName,

Address.

LAty Stafe
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How to touch up
a lathe tool or a bit

® The secret of touching up lathe
tools as well as fluted reamers, auger
bits, plug cutters or similar edged tools
lies in using an abrasive stick of the
right grit and shape. Carborundum-
made abrasive sticks are available at
your hardware store in a wide variety
of shapes. This type of stick is only
one of the many abrasive produets
made by Carborundum that can make
your work easier and more fun,

Tool grinding
in industry

® Tool room wheels by Carborundum
are tops in industry for their fas,
cool-cutting operation and for the
fine, accurate work they turn out. The
same basic materials, the same skill
and experience that go into their
manufacture are also incorporated in
the Carborundum Brand Abrasive

. Products offered for use in your shop.

Send 10¢ for souvenir sharpening
stone and 95-page illustrated manual
on home craftsmanship.
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Write Dept. M-1

THE CARBORUNDUM COMPANY

REG. W, B, FAT,

Niagara Fuﬂl N Y
Carborgnidem ja o reglatered tr-d-.--.u.-h af and indi-
estes mamufaciare by The Cerborendem Compasy

K1 % 5
Thmwmg Light on U. 8. Security

{Continued from page 518)

oratory will be shifted until it is operating
almost entirely on the problems of U. S.
defense, according to Laurence A. Haw-
kins, executive engineer. He says:

“Research is essentially building for the
future. It is a systematic search for new
knowledge on which new industries may
be erected or old industries radically im-
proved, It leads to increase in the national
wealth and a raising of the standard of
living. But there come times when even
such worthwhile aims must be temporarily
abandoned, If a conflagration threatens
one's house, it is foolish to sit planning
additions while the flames creep nearer.

“This ig precisely the situation as re-
gards research in this country today. Once
again our nation has been aroused from
complacent unpreparedness to mobilize its
great resources. Once again American re-
search must and will play its part.

“War is mechanized as never before,
Given time, American research, American
engineering and American genius for mass
production, which have made this nation

% the strongest industrially in the world, can
““iinke us also the strongest in arms.
% “Nota day must be wasted. We must not
. gamble with the national safety. We, in
+ our laboratory, are more than eager to help
<, to the utmost limit of our ability.”

Which iz one way of warning the embit-
' tered world: “If war comes, we'll be ready
= over here.”

|i-
-F&‘jm Light Diffuser Circles Bulb

P to Eliminate Blinding Rays

] Headlight glare that would blind oncom-

. ; g
/= ing motorists may be eliminated by a metal

= “cage” that snaps over the bulb. It consists

_, of several curved blades that break up the

= filament light before it strikes the reflector,

2 :rewlting in an even distribution of light
m er the Entlrc_ w1dth c:uf ‘the road.
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FAR SEEING Atlas engineers started a new chapter in machine
togl history when the first Atlas Lathe was introduced. It was
the first practical low-cost precision metal lathe. It was the
first time the fine new tough metal alloys were vsed for lathe
parts, the first time precision production methods were used in
lathe manufacture.

TODAY Atlas Lathes, Shapers, Milling Machines, Drill Presses
are rapidly changing production ideas in many plants,
Modern production engineers have discovered that Atlas
Equipment can be used for machining countless small parts
that formerly tied up larger expensive machines. And as
Atlas Machine Tools are constantly improved to handle new
industrial operations, their exceptional values continve to
increase for men whe select these tools of indusiry for
personal craftsmanship. Atlas Press Company, 443 N. Pitcher
Street, Kalamazoo, Mich.

ATLAS PRESS CO
B

LATHES « DRILL PRESSES = ARBOR PRESSES = SHAPERS » MILLING MACHINES
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Aviation Unlimited

Continued from

age 483

equipped with two-way radio apparatus.

Therefore it is going to be essential that
private flying be provided with airports of
its own. This type of fying will be prima-
rily recreational in character. The facili-
ties will be entirely the responsibility of
each city or town. Main outside benefits
will come—believe it or not—from air
tourist travel. I firmly believe that in five
or six years, cities will be competing for

Big American Airlines engine under test with a
mechanie watching from windew at left

this sort of tourist trade. It seems to me
that what is coming is a sort of recreational
air park, with a good turf landing field and
servicing facilities, a community-center
clubhouse with concessions, and some oth-
er types of public recreation at the same
spot. There could be a small auxiliary field
for flying model planes and there could be
game courts and swimming pools.

The big commercial airports of tomorrow
are going to exceed even our present ideas.
I can remember, back about 1926, when
most people felt that 1,500-foot runways
were good enough for any purpose. Now
we want them more than a mile long for
the top traffie, and alveady the big new
airports are being laid out with future pro-
visions for dual, parallel runways. There
is a school of thought, even more advanced
than this, which takes the position that

144A

solid landing-mats will replace even the
best runways in the near future.

Smaller eities which cannot afford to
build and maintain super-airports, even
with some federal aid, will have of eourse
more modest plants able to handle smaller
aircraft on commercial “feeder” lines.
Towns and villages probably will stop with
the air parks catering to the flying tourist.

The airport shortage is acute right now.
The air lines, which now use 185 fields,
could serve some fifty other communities
if there were adequate airports. The armed
forces are cccupying about 100 eivil air-
ports now, or will be seon. And of course
civilian flying is on the increase, with the
number of private pilots operating their
own planes growing at a tremendous rate.

The phenomenal growth in aviation
caused the Civil Aeronautics Administra-
tion to present, a short time ago, a long-
range plan in which we listed the airport
facilities in existence and gave the opinion
that there will be need for a system of
4,000 landing areas, requiring additional
investments of more than $350,000,000, in
the next six years. The present facilities
and the proposed improvements were list-
ed item by item, after consultation with
our own experts and those of the Army
and the Navy. Some items were purely
military in character.

The current airport program, enacted
into law by Congress, calls for $40,000,000
to be expended on not more than 250 loca-
tions, the sole consideration in picking
these locations being their importance to
national defense. This program forces us
to omit, for the present, many municipal
airports which from a standpoint of com-
mercial aviation may be relatively more
important. But most of the fields which are
improved will be convertible back to eivil
aviation, and aviation as a whole will gain
materially.

And what is going to happen, you may
ask, when the national defense emergency
is over and the airplane factories have
very few military orders? Suppose we take
a lock at the picture. Remember that for
ten years this country has been in desper-
ate need of sound new industries to employ
idle men and idle money. The present de=-
fense drive is creating an aircraft manu-

(Continued to page 146A)
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There‘s. '.No Substitute
for

THERES NO POWER S0 FLUID AS

THE POWER OF FLUID DRIVE !

MCE in a blue moon, a really big advance SWEEpPS

into motoring. Everybody talks about it. . . alert
people try it. .. enthusiasts rave abour it . .. and smarg
buyers get tomorrow’s car roday!

When are yow poing to try Chrysler’s Flwid Drive
with Vacamatic transmission?

Slip behind the wheel of a Chrysler and go adven-
turing. Drive for hours without @ thought for clutch or
gearshift. Get the feel of driving in high and still having
dozens of speeds withour a shift! Spop . . . stare. . . stop
« « « all withour touching clutch or gearshift!

See how Chrysler’s Vacamatic rransmission gives you
the power you want when you want it. .. like the variable-
pitch propeller on a plane!

Gert the feel of the combination of Chrysler’s Spitfire
engine amd Fluid Drive! It takes a great engine o give
great performance . . . but there is no substitute for Fladd
Drive. It takes a great engine and Fluid Drive to give
you the kind of power you get in a Chrysler! There is no
power so fluid as the power of Fluid Drive!

Try these things before you buy any new car. Be crit-
ical, Judge for yourself, See if you can afford 1o buy any
mew car without Flaid Drive. Your Chrysler dealer
cordially invites you, Make a date today!

*Tune in Major Bowes, CBS, Thursdays, 9 to 10 P. M, E. 5 T.

TY!

AFE
yoR. > Safety Clutch

Why Chrysler includes @
with Fluid Drive!

Gafery Clurch islike
T:‘i;cbw!una ship, You
will use it very st 1“:]
bug you're mighty gla
pohaveitwhen you m_-eF ]

i A ovel vnl.u;‘l:ﬁ'l.; safe
d for parking.--
sn:j:t:euming your car

in close QURrLErs OF
k :dr;uxamu! places!
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Fly Rod, Bait Casting and Cane Pole Fishermen

P & K live rubber natural acting lures will moke you n 1-r~ll-'r1'

Ffsherman!  Thess amaisg Life [ike reprodustione—in  so
resifiont, lang lasting rubber and brue, natural colar—wrigeie.
the real thing!

jumg. dart IJIIﬂ N'rlIITI o usm, ]l‘

._ oo X

Spolly the Wander Frog.
Fiy rod. 78c. mait rod,
1,00

PE K Shimes, Fly rod,
A0, Bait rod ASc
OTHER GREAT -
HUMBERS:
GRASSHOPIFER, CFLLTEEYW DR, MOLUSE, . HELLGHRAMMITE.
DHAGON FLY, CRICKET. RIVALLURE, MIMNMOW SAVER HOOE,
ALY E I'..LH‘.E FIVE FEATURE TROLLING IIII" SMELLFTY HOOR
HOGLOER, BRAPAROUND  RINKER., ToOURMAMENT CASTING
PLUG, WOL-TITE MLE IOLDER, SNALL-GAND. GUT LEADER
HOLDER. PP & h MOSQUITO BEPELLENT.
T & K lurea are famous everywhere, Ench and every
shevebeped only following exacking tesis of their -|>I|I|.y 1) ¢|11-'l
fich and be of sensible sld to Ashermen.  See them a8 your
denler's tn-‘l-nt Try them! Pachner and Haller, Ine., EFTY
West 89th 5, Chicago. 110
Write for Free Picture Falder with
Deiailed Deseription and Prico.

TESTED anp anen X
LURES aAmD .ﬁ(CESSﬂRIES

BIG MONLEY

7oy Fiecd

Gt lnte something where your inpome
g i omly liandtesl by your :|.|:||]I.I:_\' o ges
nhead. The American electric nenthod of
fleor suerfacing givis you Lhe spporionin:
io mnke mops money for ;,-uur.-ill'n ok
m.w to get amd no previoos -:1r-rnf-r|4:e
rogquired. 1T yoa ape pot aleald o par on
& pair of sveralls nnad go to work, hers is
the chiamee of a etinee,

Let us iell you how to be n suecess i@
Ls baginess and tell yedn how many other
meen wh e like sini hava
imade thamisalves independent for
life, Awm ¥ittle ns 875040 will start
o todday om the rosd U sscckes,

Ba sure to sken snd semid in the
eoapen helow or madl us & post
carl fof come
pets Tree des
talls—nin  ob-
(TR asi

THE AMERICAN FLOOR SURFACING MACHINE CO.
523 So. St. Clair Street &« Toledo, Dhio
Detillemen

el vcomplete free deinlls on liow 1 i mEale b
with anm Amerlean  floor wtfaring  moclilne

Bt
iy, A e Blate
e g e ——
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facturing industry far beyond the expecta-
tion even of airplane advocates. This vast
plant capacity, these multiplied thousands
of trained workers must and will be used
when the war clouds are no longer in the
sky. They will be shifted from production
of the machines of war to the production of
aircraft for pleasure and commerce which
far surpass in efficiency, comfort and econ-
omy anvthing we have yet seen.

It is wise and proper that even in the
midst of our great defense drive some of
the best brains in both industry and gov-
ernment already are planning how to use
the great advance of aviation constructive-
ly as a post-emergency expansion for
peaceful commerce. Of course the cessa-
tion of war contracts will cause a tremen-
dous industrial shock which must be eush-
ioned. If aviation has the future we believe
it hasg, then ecivil expansion will do the job.
Already many specific steps have been
proposed. My guess is that there will be
tremendous expansion of air-line routes,
that all first-class mail will go by air and
that a complete network of air-cargo
routes will be added to the services now
in exigtence. The type of aireraft for pas-
senger, mail, express and freight business
will grow steadily larger and heavier.

These huge aircraft can operate—and
this expansion can take place—only to and
from such points as have well-located,
well-planned, well-protected major air-
ports. That is each community’s stake in
the situation. The wvarious commercial
transportation services of the air will be
absolutely indispensable to any important
community, and their availability will de-
pend upon high grade landing facilities.

One of the greatest men I know said to
me more than two years ago, when I first
became a member of the Civil Aeronautics
Authority, that the one fatal thing in this
line of work would be conservatism. "It
will require a superlative imagination,” he
told me, “just to keep abreast of the prog-
ress in aviation—just to keep your policies
from falling behind the facts.,” And truer
words never were spoken.

[ More than a million frozen-food lockers
are now available to American housewives,
about three-fourths of them used by farm
families; this represents an increase of
200,000 lockers in the last year.
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Car Owners! Meet Master Glaze—the sensationally different
luster for new and used cars! A wRX=nok nn oi h
=—not & paint [—nothing that “smears" over the surface.
MASTER GLAZE iz ;}Emir{dm discovery EIF Emm I]gq;;d
. —qu and easy to app! ives & 3
AGENTS lasg-likesurface. Even gasoline cannot dul
An onuosual | {i] Lastssix months toayear! Amazing

oppartunity | | Juster—beantiful, sparkling elean and bril-
Qulek, flashy | liant] Doesn't finger-mark—doesn't smear!
demonstrator, A match bax full glazes an entire car. Seala

Big profita. res—protects! NOTHING LIKEIT!
Good territery. E rita now far FREEE BO
Write today | Offerl [.-I'.T and FREE TRIAL DF'-
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MASTER CLAZE I':ﬂ.. 'i'l'.!ﬂ -25TW. Ave., Milwaukee, Wis,
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THIS EASY ELECTRIC WAY!

Chaonge the toughest
job in your shop into
minutes of effortless

N.B

11],, \ Tou'll ba prowd of the satin-

= smoeth, professional finish

you will produee with

EEFHYRPLANE JH.—easler and faster—and you'll get
mare plessure out of your work when ¥ou eliminate the
tiresome job of haml-manding Eazgy (0 bhandle<weighas only
B% Ibe, perfectly balspeed for uniferm presore oo the
entlre ganding surface., Never any ripples, ridges or sceaielea,
Teleal for wol or metsl. Link-bell deive. Touch eoniral lover
makes beli-changing casy. Works from any light sochet.

SKILSAW, INC.,, 4779 Winnemae Ave., Chicago

*SEE IT AT YOUR HARDWARE OR MILL SUPPLY DEALER'S
.+« OR WRITE US TODAY FOR FULL INFORMATION!
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With the “Mosquito Fleet”

far has been to test the mosquito boats o
the limit and report any weakness. Al-
ready the first boats of the fleet are back
from the prescribed test runs for certain
modifications to improve their perform-
ance, changes that are being incorporated
in the boats now building. Ask any mem-
ber of the crew what he thinks of the new
boats and he'll tell you: “They're pretty
good, but we're not finished with them yet.
Wait until we've had a chance to test out
the latest modifications, and if those boats
can take it, so can we.”

The latest mosquito boats are considered
self-sustaining for five days—that is, living
guarters and other arrangements are sup-
posed to be adequate for that time. Why
was the five-day peried decided upon?
That's a Navy secret, but it is possible to
visualize certain uses to which the boats
could be put and to make a logical surmise
of areas where they will operate which
would require five days' absence from reg-
ular bases: patrol in the Caribbean and off
our own coasts, the entrances to the Pan-
ama Canal and the areas around our island
possezzions. These operations would call
for definite assignment to the fleet, for they
would be part and parcel of the possible
major engagements. At this stage of the
game their assignment is pure conjecture,
but not for long. Right now every oppor-
tunity is being given to these boats to dem-
onstrate their greatest usefulness to our
Navy. That is the main reason why both
the boats and the sailors who man them
are being subjected to such grueling tests
of endurance. Only in this way can be de-
termined the highest capabilities of both
under the most trying and hazardous con-
ditions. This work is listed in Navy rec-
ords under the prosaic heading “Third
stage of development—Operations.”

The war in Europe brought to the atien-
tion of the world many new instruments of
warfare and new employment of old ones.
Certainly the motor torpedo boats used by
Germany, Italy, Great Britain, and France
fired the popular imagination. In addition,
the official mind was vitally interested. No
one had forgotten the spectacular use of
small high-speed boats in the first World
War, against the largest units of opposing

{Continied to page 1B1A)
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MODERNIZE
the POWER of

yoUR CAR

Gel more power withoul molor “ping” . . .
faster cooling . . . greater {uel economy . ..
premium performance with regular gas . . .
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plugs mode fo fit pre-"41 high compression
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Novice at fishing, but clicks with

HAWAIIAN WIGGLER

“"Have only been fishing a year and I have
taken nearly all my fish on Hawaiian Wiggler
baits, Caught these 2 to 5 |b. bass in 35 min-
utes."— E. |. Schalfer. Tulsa. Okla,

Try the popular Hawaiian. Its wiggling. colered
rubber skirts attract and get more fish. Write for
free catalog loaded with illustrations and ideas
/" on where and how to fish.

Deep Running
No. 1 Hawaiian
90¢

Shewn I/ size
FRED ARBOGAST. 1604 North St.. Akron, Ohio
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fleets., And the United States had not been
calmly viewing the developments of other
countries and doing nothing itself. When
word came from the commander-in-chief
in 1939 to investigate the possibilities of the
small-boat field, the Navy was ready to
“up-anchor” on the project immediately.
The Bureau of Ships at once purchased
the latest design of British motor torpedo
boat. Demonstrations were conducted and
performances compared with the known
capabilities of similar boats used by
France, Italy and Germany. These data
were compared with those of our own ef-
forts of the past twenty years with aviation
rescue boats. Within a few months devel-
opments had reached the point where the
Secretary of the Navy could award a con-
tract for twenty-three hoats. Eleven were
fitted as motor torpedo boats and twelve as
motor submarine chasers. All were pow-
ered with the latest type of Packard engine.
First, our own geographical situation, con-
tinental and outlying possessions, had been
considered; second, the greatest value to
be derived from their employment was
studied. On these considerations the build-
ing specifications were based. The Italian
government had found that boats varying
in length from forty to seventy feet, pow-
ered with Isotta-Fraschini engines, capable
of over forty knots were most suited for
warfare in the Mediterranean. The French
favored boats not over sixty feet, with one
or two torpedo tubes and possessed of
forty-five knot speed. The British boats
varied in length from sixty to seventy feet
and were powered with Rolls-Royce en-
gines. The Germans had adopted a boat
approximately ninety feet long with two
twenty-inch bow torpedo tubes and were
convinced that the Diesel engine, and thir-
ty-knot speed, fitted their particular needs.
Information concerning operations
abroad, combined with experience in the
operation of our own twenty-three boats,
gave a pretty good survey of the small boat
field. The Navy arranged a design compe-
tition, and the final design allowed for
fifty-nine and eighty-one-foot lengths of
V-bottom, hard-chine, stepless boats.
Contracts were let for quantity produc-
tion. Primary consideration was given to
weight saving wherever practicable. Alu-
minum was widely used for superstrue-
{Continued to page 152A)
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Build this MASONITE
RECORD CABINET!

Hmz is a truly heauntiful piece of furniture
—practical, easy 1o build. And permanent,
because all surface members are tough, mois-
ture-resisting Masonite Tempered Presdwood®
—the wood-fibre hardboard that will not warp,
chip, split or erack when properly used.

Features of this cabinet include wertical
compartments for filing records, and an en-
closed horizonial shelf for loose records.

FREE PLANS AND WORKING DRAWINGS are
vours for the asking. Mark and mail the coun-
pon below, and vou will also receive a ¥rEE
sample of Masonite Tempered Presdwood,

P.S.—Your Mazonite dealer has a displa
featuring special sized pieces of Tempe
Presdwood at very reasonable prices.

*Trode-mark Reg, U. & Pat, OfF. “Masanile™ (dentifies off
products markefed by Mavenite Corporalion,

MASONITE

TEMPERED

PRESDWOOD
THE WONDER WOOD OF A THOUSAND USES
Sold by Lumber Dealers Everywhera

COFYRIGHT 1841, MASOHITE CORPORATION

FREE PLANS AND SAMPLE

MASONITE CORPORATION, Dept, PM-4
111 W. Washington 5t., Chicage, Il

Please send FREE PLANS AND WORKING DRAWINGS
for the Masonite Hecord Cablnet, and raee sample
of Masonite Tempered Presdwood,

9t Reght
MASBONITE

T

5
2
=3

Address

Cify Btate

If you lice dn Carodn, srite Masowile Compang of Camuda,
Lid,, frotineon, Quebpe,

[ ————

—————— ]
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FAMO U s R Ac E D R I VE Rs tures, ga:?;;:u:;ksmj ::;:::; e piping,
doors, hatches, manholes and scuttles, lad-
e ders and engine foundations. Also, a great

amount of plywood was employed. These
PISTON RINGS Mauri Rase measures have resulted in approximately a

& ten per cent lighter boat than the original
""“" models of the design competition.
T [ Foyrorty oot In preliminary tests the smaller mos-
JossERsl ”": et ;:‘1£JHE:;.‘:E.‘{.:““L§EL ‘%H‘:’.c.,, 200 quito boat hit sixty-two knots, or seventy-
viin voulawan || b a . : :
e | g s predleried s two miles an hour. The eighty-one-foot
..r.!.Z.‘.L i T fn'é‘iu”“m"%'rg‘f'uf\'lrﬁ"f{?a“#{"’iqﬂ?ﬂ ' - eraft should hit eighty-five miles an hour,
el P17 Ome wali yenr of tesis : On a trial run in New York harbor the
E?‘:“’:';,:,'.';,: t hnt Rl ::‘.g:;';;'_':‘ B, B PT-10, American-built, with three Pack-
their long ife. With  thelr ard supercharged marine engines of 1,500
uickly self-seating surtace pnd I
PR ‘:’1"1‘!;3:‘.,';".‘.:“'? ,-I,:.:':..,,:“m:;.: : horsepower each, amazed skippers of pass-
1 a ‘mere” plating ;ﬁ.ﬁ'ﬁ:ﬁ'ﬂa o L}Tﬁ ing tugboats by roaring along at fifty knots
e Tl T e without disturbing the waters, for even at
9 .Gratrlews rines oy 1010, .mr.r.. titinais ®etty Petive | high speed they leave little wake.
Het F."?E'JI‘ The Scott-Paine type of mosquito boat,
I . = '

A oir il . : following a British design, mounts four
s w' @ eighteen-inch torpedo tubes and four ma-

. P g g

Sciffeg, boorlngy e Frans arisco Pacl Russs r:hlnetguns in turrets, and carries an officer
and eight men. The boats have small elec-

BURD PISTON RING CO.. Dept. (00-D, Rockford, Illineis tric refrigerators and hot plates; cooking

Please gend Folder on BURD “'Graf-Flox™ Piston Rings and ie limited cally b

Bulletin *"TTF8 from an Experi Mober Mechanie"™ at s€a 185 1m1te EET!EIE .:lr F crﬂmpEd

e gquarters, slapping of the sea, and appetites

of the men to soup, coffee, sandwiches and
# R E e ] N R LT P O S D R e A S T e " fruit_

At twelve knots the mosquitoes can
cruise over a 3,000-mile range. They will
probably take on a variety of missions in
war: coastal patrol, convoying, attacks
against enemy wvessels—at night they can
PATHFINDER muffle engines for a silent approach; by
i £ day, a dozen mosquitoes could dash against

SEME[]BEAM an enemy squadron at a mile a minute,
. : fling out forty-eight torpedoes in five sec-
Conversion Kit onds, wheel around and be gone. They
also carry smoke-screen apparatus.

CITY s smismmmissants et s csssstisiineas b

ALL PRE-1940 MODEL CARS CAN NOW HAVE
MODERM AND EFFICIENT LIGHT WITH THE

An nqm:nd.ing aid for safety and night driving hazards, Slmple o

install, 5057 auded lighting ciiciency free from giare, longef lamp ife The boats are standing up in great style.
and lower pkeep. Sce what 3 difference it makes, Adapterkits shipped | Trgining of men especially picked from
with gennine “Mazda™ bulbs. ; ¥ :
FOR General Motors Products—Buick, Pontioe, Olds, Cadillag, o~ volunteers goes on without interruption,
Ima}m':hﬁ:jwﬂg,ﬂ'm?ﬂﬂm'.;,',;_;.' Fhymouth S 9.5 both ashore and afloat. They know inti-
ALYEL AR Focg o100 Do 19AN; Marswy Iocidunz s e as s 2795 | mately the construction of their boats as
IN ORDERING, BE SURE TO LIST MODEL, YEAR AND well as every phase of operation. They
MAKE OF CAR. SEND YOUR ORDER DIRECT TO are sure of the amount of punishment their

LINCOLN PRODUCTS COMPANY | craft can take if put to it. The least of the
DEFT.FM o 2429 South State Street, Chicago Ilinels |  Navy's worries is the performance of its
personnel, for nowhere in the world is
there a group so distinguished by their in-
telligence, loyalty and ability—both offi-
cers and enlisted men. In their hands may
safely be placed the problem of finding the
most effective use for the boats, whether as
single units or in swarms, emulating the
mosquito for which they are named.

" ry [ 1] nltnr th-d

¥ {0 R 5 OF &
.L-‘-T an!TnNTIHI: e S, UM - East l!!rl Bi., M. ¥. C.
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® Make bip money out of clubs, country estates, hotels,
homes—every place which uses furniture, with our new
electrie DETERGER, which washes upholstered Turniture
like new right in your customer's home, wsing 4 pew soap-
less soap which it whips into DRY sads. We have helped
hundreds of men get Into businesa for themselves with cur

nutomatic equipment vsed by soveral great rallroads and
many of the world's largest hotels.

NO SHOP—NO STORE—NO RENT

You gave thils sxpense for yom do the work right in ¥our cusiomer’a
bome, Barrelt says, ““Took o $28 o elghe houre”' J. 8. Corbll took
In $270.50 his fkrst month, J. N. Ankriem wrote, 'Omomy first day 1
gok two jobs—ome for $11.50 amd the other for $38.50. My customers
are delighted,”” We want more ambitioos men. 10 you
are that kind af a man we can help you starl In ihls
wow buelness where you have woslerful opportunities.
Cmly & lenlted nmount of money i3 needed for the firat
pavinent. The balancé ¥oi send oo easy ferme The
Deterger 18 ready o run swhen yod recelve J.t.. o you
should o able (o0 meake money the first day,

BOOK, “Your Own Business” 7
Sent FREE! #rite toany for thin husi-

mima baiilding hook, which
poinla ank s brand new opportanity and Lells yow
e emry it i= to et started In o businesa
wiare you are ¥our own boss ond can ston
worry ing about just & jobn, Write today==MOW,

VON SCHRADER MFG. CO.

554 Pl. Racine, Wisconsin

COMNTAIN
LOADS OF
ARTICLES
TD MAKE

4508A35 Lorain Ave., Cleveland, 0.

* Home Craftsmen Like EMPIRE LEVELS!

H HEIGAR SHAPED” ALUMINUM “TOM-
I‘E“sl" LEVEL. Won't ben @ a
L

| b
At B Ly il T
A5k, .'-iv 1% miteh. Ernﬁ_r\ed hotbars,  Only $1.4

FOSKET LEVEL—FOUNTAIM PEM SIZE. Besuslfu
“homa - Aluminum. ﬂ-n!h;-n- VH‘I- pocket.  Alwnys
wlly Laveld vial baw ple

. Asrarais. ad ch grad- 1 g w
ua doms  Grest valee, Only 752 l‘-1'|-°Ilrrl\llr'|4'lc fr r:’:umr' a‘ﬂlg PHIH-

&y
EM™RE LEVEL MFG. CD - P men Everpabers i EMPILE
TAF Se. Sisth Si le-::::“ ﬁﬁ. Tl Rirems Aecuresy” Lavela

Sy SPRAYERS!

Oil-Free Air-Always!

No0il toSpoil thePaint Job!

Chalen of professionals! Advanesd
dimphragm principle uses no olly
pistons or vings, thus assores
clenn, oil = free alr, Sprays paint,
enamel, varnish, insecticide, ete,
Im;rat;tia Iaﬁnmlmjniglh to
everything., Never s oiling. T
Complete s shown, $8.28 with. DEALERS: Write

out motor, At dealers or direct., for Our Sales Plan

FREE! Write for illustrated data on Speedy Spravers
W. R. BROWN CORP. (SEEr e
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Dwn Your Own

what you get
. « « With an

LOOK
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EVINRUDE']"

1 e E‘-’"’.‘r_'r"[['l'.ﬂg }'I1LJI'='1.' i::\l.l}' dreamed
of in an outboard metor is right here . . . perfected,
proved and eager to go . . . in these smooth-as-silk
Evinrude “fours”. There’s nothing else like them . . .
for fishing, for family boats, er for smart runabours! The
thrill of their matchlessly smooth flow of four-cylinder
power is a thrill thar goes on and on. ., vou nover lose it!
MNor the sarisfaction of their Famed starting ease, and a
dozen other features of their oustanding performance!

Now Priced as low as §122.50

There are four Evinrude “fours™, and in the lightweight
Zephyr every advantage of four-cylinder power is broughe
within the range of Z-cylinder size, weight and cost. See
your Evinrude Dealer—his name is listed in your class-
ihed telephone directory under “Outboard Motors”, Send
for free catalog — address EVINRUDE MOTORS,
4687 Morth 27th Screer, Milwaukee, Wisconsin.

Evinrude Motors of Canada, Peiterboro, Canada

Nine Greaf Evinrudes for 741
e L':I-Ing Free Thewe's an Evin-
fude for every type of boat — 9 advanced
madels priced as low as §19.95 — rwo
medels now with Full Reverie. Any Bvin-
rude may be purchased on convenient rime
payments, rite for Evinrude caralog
-+ -alsa catalog of 6 Elto medels priced
23 low as $26.30 . . . handy Boat.

and-Mator Selecror and Boat Guide of lead-
ing builders — ALL FREE. Write today,
Al Piices F.O.B. Fecror

EVINRUDE .




Assembling OK-4
At Home In a Few
Evenings!
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vl OK-4 carries 4 adults and duTel--
taken motors up in B H.P,., cars, =alll
Wolgrha m]r- 1'.'%__ Ih&, Senworthy. [e=
parmlatiie gl Lignmtd STROMNGT Alse
ready—ihe S0.1b, OK-2 Kit for mo-
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* Send for Colored
I-'HEE mnuulﬂ

i

Poateard morew
en nru d " Fleturs

I’ To-You M

MI-.;".]J GL.IUL"HS
Murket 5t Dupt, Beil

L-ii“ AL, 'I.I H. A.
mash me ¥ mnHIl‘l' h

Flease
S i
Heaf ul Flan,
Low :Fn:lnlr-'l’u-‘l'm- ne

1544

ASK YOUR
DEALER

ll‘llrltlh.l:l
o Eagkln

GRIP

:.n|n11 BEND BAIT &0,
&2 Hig lb.hnﬂtlln-l.lnd.
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Meder Craftznan®s Kits
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Maota-Tool-.. .E

DREMEL MFG. W., Dept. T-111-D, Racine, 'lﬂt.

ROTARY TYPELESS PRINTER

AUTOMATIC FEED SENT FOR
Benantlannl offer an  mowes $5““

s Or, sind snl
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hesvier moiel PRINT-O-"RESS
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Soldiers With Wings

{Continued from page 511}

after landing. No jumps are made from less
than 750 feet, though it is known that men
could “bail out” from as low as 300 feet. It
is not necessary to pull a ripcord since the
silk envelope opens aboard the plane as
the jumpers go out. Each man carries a
spare 'chute.

Six landings, each of them well nigh per=
fect, are required to qualify as a parachute
soldier. One is a “spot” landing in which
the jumper must land at a designated spot,
meantime making thorough calculations as
to the speed of the plane, altitude, wind
currents and weather.

Although the unit is equipped with tom-
my guns, machine guns and folding bicy-
cles, officers have a feeling that the "chut-
ists will carry with them only a pistol and
a hand grenade. Tests indicate that jump-
ers can learn to fire their pistols and throw
their grenades with reasonable accuracy
while in the air. Machine guns, in the new
procedure, probably will be lowered by
special parachute, simultanecusly with the
mass jumping of the parachutists.

Many interesting conclusions have been
produced by the tests recently conducted
at Fort Sam Houston, Tex., concerning the
carrying of troops and fighting equipment
by air. Entire regiments can be transport-
ed with comparative ease. Carrying the
regimental equipment, however, is a prob-
lem, for no less than twelve thirty-seven=
millimeter guns must be packed in planes.
Each of the guns weighs 950 pounds and
with its erew of nine, ammunition, rifles
and water, fills one plane. Cargo planes,
with their wide doors, must be used, and
then the gun must be rolled in with less
than an inch clearance,

It's no trouble at all, loading an infantry
battalion. Combat elements of such a unit,
consisting of thirty-one officers and 838
enlisted men and equipment weigh around
200,000 pounds, or 100 tons. Each Army
transport can carry a load of about two
tons on normal hauls and 3,300 pounds
when carrying extra fuel for a long hop.
Fifty transports can carry a battalion of
infantry on a mission not requiring extra
gasoline loads. The unit would carry suf-
ficient ammunition and supplies to conduct
limited operations for twenty-four hours.

{Continued to page 157A)
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is always something doing when

you own a Harley-Davidson. Fun and
thrills come thick and fast — new friend-
ships grow like magic as you pal with
other riders at club rallies, races, hill-
climbs and other acticn-wﬁked motor-

cycle events. at a grand
and glorious feeling to be able
to go places whenever you feel
the urge. Get into motorcycling
now — it's the greatest of out-
door sports! See your Harley-
Davidson dealer — and send
the coupon NOW!I

HARLEY-DAVIDSON MOTOR CO.
Dept. P, Milwaskes, Wisconsin

Bend FRER mnr af Ml: 24-pape “"Fnlhusiast' maga-

zine flled with thrilling motorcyele pictures aml

stories. Alno literature on the latest Flarley-Davidsons.
Biamp is enclosed for malling cost,

Name

Addros
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, NEPTUNE NED

# There's ma such thing
P ';Ez' as luck, by erackyl
What it tokes to gil a good
5 keich is a boat that'll kesp
aflogt, the right kind of
taeklo—an” o sure-slartin’
eany-goln’ NI—'.‘P]'!JNE la gl
you there an’ * hack.

Eapyright 1941,
Munsis Ceor Warkd, Ise.

1 sez to Moud—that's my
woman—"If every fisher-
man'd use more brain-
power @i less brawn-
powaer, danged if the ald
lake wouldn't turn owt 1o
be a mechonized unit.”

Sea the 1541 NEPTUNES 8
medals—1 % H.P, 1o 1§ HP,

FOR WOMEN AND CHILDREN-—ths 1.5
HP. 2 HP., 25 HE er 2.5 HP. Allsmote
Fiing Twin—light waighl sosy b siark
. " sary lo bandla,

/== MUNCIE GEAR WORKS, Inc.

= lluulvl Indisns, U, 5. &

w Tark Oticw
S E 17 Ihll. Ikuunm‘,r'hﬂl.t

.&7 NeE P TURE
INDUSTRY NEEDS ARTISTS. pesen

and coloe influence the sale of most things !l"ﬂﬂ
buy. Millions are spent yearly Tor illustm-

l'.l'lullﬂ:

tions, designs and cartoons, IT you are
pare gift. Train yoorsell to do
You entt do 1t —hy studying
our many gradoates to
Write us for Free Talent Test

lucky encugh to have some natural
work for which no- ﬂ your
w home the same lessons
‘\ nrn_1t|:1 to $5000 & year—
Give age and u-c:lupaﬂun
41318 FEDERAL SCHOOLS, Inc.

drawing ability, don't wasie your
ture fitted you. Epare tima
in whlrh hnve enabled
S0mME EVED mOFe.
and Beok describing opportunities.
Federal Schoals Bidg., Minneapalis, Minn.
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Plueger SUFREME
Price o s oseese §$25.00

PFLUEGER POCKET
CATALOG NO. 161

Every fisherman should
Her‘I'lm-g r!HII.HAE‘I‘ have thls book, Gives
g with laels about game fish—
'_" rT.on Teciding hablts- food value,
',-:--1...‘ and tackle for taking. ,"|,'|-,r|

ﬁﬂ"?‘"\‘ a catalog of
=, PFLUEGER
.;s%é

{Pronounced *FLEW-GER'")

FISHI_HG TACHLE

Pilueger AKRON
; . §6,00 W ] d. by o 3
£4.00 everywhere. Cotalogsent FREE.

‘'4n.dn THE ENTERPRISE PFG. co,
Yord Alran F:t.hln: Tachle Works, IAc,

- »« $8.50 Dept. FH-4 AHROMN, DHID
LIKE NEW..

'NU-GLO
I-NEMtN

ALL-PURPOSE LACQUER ... DRIES IN A FLASH
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0I|. BURNER

COOK and HEAT Wlthnu%(:nda :

InYour Present Slove or Fornsstes = “F-Jf*L
Nn Drudgery, Dire or

hes—Intense Heak
l;;rul:l: ar SMALL COST.

OVER 40,000 SOLD

flests ooy cheap burnes ever gobten oub [se low eoak
nifichent ‘perfermanca. T ordinnfy Jow priced from
Bowing ofl without pee-gemarnting or olopging up. Graizk
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el AGENTS
35 DAYS' TRIAL |, 52'esmen
i !Iﬂrulrl-r w.:i BIG-\. HUHET
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UNITED FACTORIES, D- fsi Fa:hrx Bldg., Kansas City, Me.
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{Continued from page 155A)

Each rifle eompany, complete with light

NEW AND REVISED PLANS

machine guns, mortars and automatics, |

weighs about 43,000 pounds and can be Reﬁ&‘f' :;ms.rr;::ﬂ';{;::
carried in eleven airplanes. The heavy \ FERRIS
weapons company, including mortars and » _ ,

fifty-caliber machine guns, fills twelve > WHEEL
planes. ; e I. Price 1-15

Experiments are now under way con-
cerning the carrying of artillery by planes.
Tests of this type were conducted by the
Air Corps eight years ago. In Panama ten
bombers transported an entire battalion of
field artiller}' h? air fﬂl‘ thE first time in projects.
history. It required only seventeen min- ! .
utes to load the artillery, which econsisted Gist ‘Jj"'e
of three-inch mountain howitzers. The NATIONAL PICKBUILDER CLUB
guns were flown from Bejorca, Panama, to LIFE MEMBERSHIP §1.00—Ns Further Dues
La Chorrera, Canal Zone. The entire move- Malmhursdenmlnd !'In[il:lub pin, discounts on plons ond mote-

- 3 x E a an athnér priviléeges.
ment, involving a trip of ;I:.bnut eighty riak, FFrannHar e
miles, was completed in a little over an

All you naed is
tooth picks and ce-
ment to build this
and many othar
accurate scale
warking medels
of engineering

e e S S — ——————— — e — ——

hour from the time word was received of MAIL THIS ﬁ:UF;H ﬁHﬁWI

. ! T - h s Mat'l Pickbuilder Clab, Depf. 1y 57th 5%., Hew York
the ”nag.lnaly ]I'lvasloﬂ,. and mlhf,ar:,r e Enclosed find $1.15 for one set Ferrls Wheel Plan: only,
perts believe that f-'i?‘dﬂ‘.!-F it could have been Enclosed find 51.00 for Life Membership enly, or :
achieved in half that time. Only twelve Epﬂ*:i‘glﬂ:d 3240 for Lits Membership. and one et Farris
minutes after their arrival at the Chorrera e P )
landing field the howitzers were in action, S
firing on an imaginary L S e -1 R,

=._H. f{_'.l )

Streamline Sidecar on Bicycle
Carries Extra Person

With a streamline sidecar attached 1o his
bicyele, one rider in Copenhagen, Den-
mark, iz equipped to take along one pas-
senger. Thus, forced idleness of his motor
car, due to lack of gasoline, does not de=-
prive this cvelist of company on Sunday
drives through the country.

NONE FASTER &%  NONE BETTER!

Corona Speedline portable typewriters repre-
sent the outstanding values, dollar for dollar,
among portables. All have famous Floating
Shift —standard key boards, and many other
fearures that make typing easier and faster.

See your dealer for free home irial,

| MAIL COUPON TODAY!i——====
L C Smith & Corona T?grwrm:r! Inc Desk <4
1 723 E. Washington Street, Syracuse, N. Y.
f I 1 am thinking of buying a Corona. Please send me
Al free illuseraced booklet.
I
|
L

Name Address
iy, Ktate

- - -

Empen.n "mn!nrl’:f," :nmpe“zd' to power hiz own
vehicle, added sidecar te bicyele for extra passenger

I-r—— — ey -I

]
1
1
1
|
|
I
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A LAKE
IS MADE

® Paorre the peaceful paths of beaunty
— with rippled reflections and dreams.
Spend peaceful days on the waterways.
Glide through the glories of Nature.
An 0ld Town Canoe is easy to
paddle, Quick to respond to the blade.
True Indian lines —made steady and
etrong. Built for long years of hard nse.

FREE anlLﬂE shows all kinds of Canoes

for paddling, sailing or outboards. Also Dut-
board Boats, including hi; all-wood :l'llm!.l,I
boats, Rowboats. Dinghles. Wrlte today. Ad-
dress Old Town Cance Company, T34 Main

Sireet, 0ld Town, Maine.

A NEW LOW priced
Jig Baw with extra
gquality features here-
tofore unequnlled in
N Ehix price range.

It has an extra heavy
streamlined frame of
gruy irom heavily
ribbed for strength.
An B"xE"ground cast
iron table which tilts
to. 45K, Balanced
" mechanism runs  in
bath of oil. Upper torsion and lower compression aprings
give even blade tension throughout stroke, and insures
smooth eutting. Cuts to eenter of 24 panel up te 2¢
thick. Equipped with sawdust blower for clear vision nt
cutting line.

Thiz tooel is represenfalive of Admerica’s Finest and Most
Completa Line of Power Driven Mochinery and Duro’s
Policy of buillding extra value info every machine.

I]I.IFII] METAL

PRODUCLTS CO.
DEPT.PM6,2653N.KILDARE

CHIGAGD, ILLINOIS

158A

KALAMAZOQOD
Stove & Furnoce Co., Mfr

391 Aochoster Ave., Kalamazon, Mich.

Kalamazoo.

Direct toYou'

.

Ll

FEAPE
in busimess

ONAN ELECTRIC PLANTS

AI.TEIIHA'I'ING AHD DIRECT CI.IIIIEHT

Cher @ STIMNCE MAMBELS — B8 du Sl S Warms,

Ay

Vedtags — dmy Freguemcs

Wik A - I . Types

umuu Iul A tisnid i pnd el -Srarcing. §#95 up

105

ramra-:-r

EIAPL TEADY far GPERATION

THNNUSANDS N l,'\| i ALL PFARTS

W

D. W,

i Bay

alsrss Aydiiin

OF THIE WikKL I

rive Tor Complete Dueails

ONAN & SONS

SUNNLARGLLS, MINN

DO-WABBLE WASHERS

i Anything from a wee jog to a full drunk

F e,

drive ar =l
Sold on ma

from 1/ 189 ¢

ATTENTION CIRCULAR POWER SAW OWNERS

With an lmvestment of 51,50 you can -rut any widih
. l::"ﬂnm with n staadard saw

kil

or 1™ wide in two cuts, &le. T||.|J| Al o

llhl # the plnce of Pxpensive
Ehe advaniage of adjusiing all cuts to exnet whith for
no wihratian.

dimy
Hey

L.
23

Ferfect halanee,
punrantee.  Addreas

WILL ROST, DO-WARBLE WASHERS
11858 No, Raymand Awve.,

pets of Dodo saws, with

Pasidens, Callfarnia

¢ b
E[TRI[ SDLDERIH

g Talue B
G IRON

ol pleciriz r.-'lr !

vadl har Tip

EEX '\.II MON I Y o—ma
g, iy, will san Ll
WIONDER I .‘d’ é

£ Tomplets
pr= w.tﬂ I-b-““" b
7

mid Tor l &5 'I m'l".l l'llll

51 uﬂ Fnllil:

TriALL

« TETH M. Clark, Dept. 10, |:h|q.|.|.

ﬁllbﬂ'

DIRECT 10 YoM T
S B cetstioten FRSY
Freight paid. Cvnrr!nnl.‘uuurnnnl

Rockdala Monument Co. Dept. 42§ lilt..lL

[ BT
wnder all capditl
IIG '!AI-I'IIHI.:

-||r\'1-'1-l-='

TR Wi

BI]LIL'IHI[:H.F.TE IND IJET RIES, INL‘.

Malland, Michigan

BT0 Oiawa Ava.
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00

workors

1 Humt's 1041 Cata-
| AEgre—many in
42 rolor photos

5, MNewest (dens
woodlworkers=—experis  or
HETIRLERIEE
SPEEIM BARGAINS
re Woods, Venpers,
Inlave, Handings,
. (maments, Heroll
3. All kinds of sup-

Everytlilng for the
winchworker.  Prices  lower
than ever. Bend only 1de
CRAFTSMAN WOOD
SERVICE CO., Dept. D-4
27105, Mary 5t., Chicaga, 1.

Do You Think You
Know VITAMINS?

Isn't it about time you learned if you are buy-
ing vour vitamins wisely? What do you know

about vitamin unitage? What is the difference
between a Sherman unit and a U, S, P. unit? $75.000,000
are spent annually on vitamins. How much are you
contributing? Are vou getting your money’'s waorth
when nu buy multi-vitumins? Do you know the true
test “quality” in vitamins? Write for free brochure
which gives you timely information on the most dis-
cussed subject in the field of nutrition—and if you are
thrifcy, you will want to know about a new sensational
|1] i o provide };qur full vitamin needs in ample pro-

ve unitage. Mo ohllgariofn Mail posteard today to
1. | FAMIN-QUOTA, Borden Ave. and 2Ist St., Dept. 23,
Long lsland City, N, X.

MAKE BIG MONEY..2 HOME
&t

NEW INVENTION

&C&Op&l[ﬂd by Ba’uﬁ'ﬁ

New, patented invention makes poesible

big earnings AT HOMIE. H,l,'jl.dtl_ ||_1'|_|:|—

prarts—wo .--'

realiiiii
t of

1 an
4 THCOHTHE Ern'r' n ]:-lt:-lnr:-.. of YOUTR OWwWh
SAMPLE and l-'ll-lllt upon satighed customers, Act at oncel

BOOKLET WARNER ELECTRIC COMPANY

EXPLAINE ALL 225 N. Wabash Ave., Chicage, HL, Dept. 5-M

WORLD'S LOWEST PRICED
IIIDIIIG HM:HIIIE FREE TRIAL

EAS"I" TO RID

2 TW
. Hend Post Card for FILEE Clreulaes, THUMB-KNOB

E—EASY T0 51'.:'1‘.!.‘r

|.l|.II: l'.|| :}I iid T T

ery e
DT Pk
wl s

SSUPERCHARGE ™ TWO-PASSEMGER I COMTROL
MUFFLER f‘-’ri'lllh:c- CUSHION] /

THROTTLE

=
QiL BATH ‘ FLOAT- FEED L:\EI:IE;IE%M
AR CLEAMER CARBURETOR [0 BATTFRIES)
||L |ILEFILTER BOwL.

I'.ﬂ.I.L-!'P.'.II ¢

TANK o2 ; FULL | ﬁ:::ﬂ“]
L VENTILATION

u 1

[
 [anmon
- LOCE

FOOT
HAKE "

| KICK $1.I'lFl.TEF.J ALL-STEEL ra

® P20 MILES PER GALLOM, 30 M. PH.

AGENTS, DEALERS WANTED. Good territory still epon, PAY
EASY TEMMS Available in Most States. 120

AS You RIDE!
MILES Por Gallan. ﬂﬂ

C‘H’CLE co

N DEPT, V=1, CHICAQO, W.

L
FULL FLORTING w-AEMBER | | POUBLE TUBE
RALES= RECESSED FRAME BaALLOON
TIE.HE'N ROLLER. RUBBER TIRES 3x 12
EAMINGS FLOOR. MaAT
- » ROLLER CHAIN DRIVE

LLLE 2 slﬂd for FREE CiIRCULAMS.

Ranger Bicycles
for 51 Years!

5. A,

FREE! Write today for book- Throws “spot™ ond
let about NEW FEDERAL floodlight at same
REGULATIONS for inboard  time. Uses G-volt dry

and outboard motor

JUSTRITE MFG. CO.- 2077 !llﬂplrt. Chicago, 11l

SPOT IT!

wilth o
JUSTRITE

ELECTRIC LANTERN
L ]

FDOR ALL BOATS—

Seeurs it on deck or

carry it over arm.

Ashore it lights your

camp.

boats,  baltery.

SAVE 60% St von FLuunEscEHT leTunEs o RN O ST R Sy

UTILITY LIGHT l Anysne can ssembie, Complets instrustions furniined,

Bnished. Mewest  sta

Waw whasdorelis,
is talcing abaut, res
improvemet in u.mu

COMPLETE KIT

$195:

nk n fmctson of

l‘|m'|-l- lll:ht ETTYn

edmirer] ihe thl'.'r m "ﬂmh’l
Tagu.

All metnl paris bﬁl:llll’lﬂ'l?
equipment fully guarantced by
Fluorssrant lichting offers the st nﬂ-

Erea
umiEy i Amarira today [or young men
32 i amieet gorsanlyy o Smariee tmiag fo yoing mas Sz 75

Complets kit

Foume tradnid milas and srvios mea. Flis
powi. ¥ our Huars i‘.:::‘?m:::i! 'I?:Jl.llil-:ll..ﬂ ::mlnuﬂlnl

ol encent lght willl give you twios the light of  for 8450 i), Wrile now [or complets
peulags wemr 1n:'.m|.m:t DUlE: writh Lo syasiriln, detadls e arn how you ca cabiis i plus postape
¥hila metni ool sad ball ihe feciricity ! In & Vary praliable b nu 0 BULRE 75 conts extra
Thii will onsl yoip b ool wyeomr light n|1|i l-ll:ln“ur romnletn ling of }I.-mrn-ctut Pails |
Bragtitul Vil ia bea, fixtuyses at bn pour Gewe. uu.m'l'hmm m.“".
bromge  finish HWATIONAL FI.'I.‘IDHIII:INT SALES AMD SERVICE COMPA bady, Prics Ineludes
with whits enamel reflectors 404 Morth Wells Stree popt. M Chicaga, Illmﬂli wwlteih.
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= without

CRPET=
oW 13

b kit
i -.:|-.'| ther ||_
hlm-

| hand
finis !. ‘n |~|=

Doy ERETM rl Lh]
l]ll:.n'".liu

I.'II\HI i -.n,:l;n

wl does repousse
work. Plugs in any sock-
L, Weight 1145 lbs. 800
strokes per minute 529,50
postpaid, with Acces-
BOTIES.

HANUDEIES

TOOL OF 1001 USES

."L '.1 hl'.ﬂi. toolshop in your har

work on met: III 1S,
oo, hioef, bone, glass, olc.
tood of this type, and the

1 toxdaw.

Uszi=s 300 ac anries to grind, deill,
polish, rout. carve, sand, saw,
sharpen, engr . Plugs in any sock-
ef, We 12 pe. 26,000 7. p. m. $18.50

postpaid, with ¥ AcCessiries.

10 DAYS MONEY-BACK TRIAL
Order either tool for your own hob-
by enjoyment or as a gift. 7 nll over |:h¢ vn:-r-lll.

CHICAGO WHEEL & MFG. CO,, 108 5. Aberdeen St. Chicags, fil.
BUILD A MIDGET CAR OR SCOOTER

w“'”"ELL'LLJEEIH WIIEEL BETE. E
ETC. U g Cara, bmxurl.':l i

FREE Gi-pags CATALOG
Digweribes sl Handee Prode
uets snd thelr wide appli=
oution bx arplta amed inidgs

Al
nqnu um
GurF Prov
Flans l.m‘l Parts

Benoters and other vahicles. It puynsto ussooby relishils
lnl- nndﬂlh—'ﬁ & geurnnien axbisfacticn, Bild-Lr- 0w
-Iwn & Werth Farkilde, Dept. FM-4, Chicaga

YOUR CHOICE—UNDERWIDDET

ROYALS] HEMINGTONS] L. C. SMITHS!

WOODETOERS! As low a3 171 wilvs, sriainal

prick. Typewriters that eost up o 5115800 0me 23 low ﬂ;’.

a pdie  Uitsuine slandand (el sited rebudg qrh:l ml-

—up-nu-d:n- imgrovemants d keyboasl, rih
c. Muver belorn such reok-bottom prices! PL'Lt'r GL.&IM“'.I I: kI'F l‘iprlmd

hu Hl eurs -nl fuir dealing. Ten day ksl Epsbest torps dn Rstary—aa Low as Bile 5 weok,

m‘vlu prica uhln{_m:nlnﬂ ahowe afl makes in solecs, detalls go 10-day Erisl and

eaaleal larma. Zazdt Towsh Tyvping comrss with your Lrpesziger.

entallog bafora you hug. coupan naw whils stock v complate.

riﬁfﬁnu‘ﬁuuul. TYPEWRITER EXCHAMGE = 1
Manfoe St., Chieaga, TL (Dept. 401} |
lhr-d Frot Colalbok o colocs showing late thr!- (iandard Typieritors ai tee |

| mandous savings witk oo wn oazmd 10 day L

Big Money for Workers
In Home or Shop

MONEY-MAKING PROJECTS, Make color-
glazed concrete lawn, cemetery pottery with-
out molds or cores. New patented method, §5
homemade equipment makes 2,500 designs,
sizes, Use only sand, cement, cheap materials,
Statunry, giftware, novelties. Plastics, Imi-
tation marble, granite gravestones, markers.
Tiles, walls, floors., Guarnnteed bmse-
ment waterprocfing. MAKE MONEY
with these projects. Operators
wanted everywhere. No experience
needed. Men: send 10e TODAY for
illustrated booklet, colorplates, details.

MATIONAL POTTERIES COMPANY [

Dept. 6, 11 W. 26th 5t., Minneapolis, Minn.

Makes Night Car Stops Sale

Motoriets take heed! Light a RED FLARE when forced
Lo stap an the road ot night. Can be seen for mijest
Olves ample light to change tires. Buens in wisd,
raliy, suowl Mon-explosive. Mo match peeded. llghted
by friction cap. Burms 20 minutes. Throe flares, in
heavy cardboard eon with meial cends sent prepald,
anywhere in U.5.A, for only $1.00. Onder today, Get
LO0HT: protection Bow.  Nesl Bme you drive st night
¥ou may need St

DANCO SALES

P. 0. Box 32 Fostoria, Ohio

B TUMBSTDNES aElGHT PAID

FREIGHT PAID.
Guaraniesd Marble & Granite.

I1Iah‘5uallw Lattored.
Froo l:‘nl.u:lc-n' il Bamples of Stone RITE US TODAY.
V. 5. MARDLE & GRANITE €4., A:18, Ones, Fla.

Say you saw it in

POPULAR MECHANICS

SAVES ;o' F0%
 on GASOLINE

Stup wu.t[ng Gaa]'—trtmdn]hmuffm

rir_ku faster meoel=
'mﬂml AUTO aHLR nﬁ'ﬁi’u:m
VACU-MATIC] en po efficient, it in

" teed to eatisly, or the trinl costs you noth m.
Automatic Slm!-?:hnr:"u [F;'n‘nc:‘::l-
W fe i t eren aperated om
tﬂ.é-c:umt frar T '::sg:nlﬂr antomatieally ndd-
E extraot ygen,drown free from the
g tha hmrr.nftﬁa gas mixture. It is
;Elhr l'hul:.l'.lllh *hy ak
pllﬂ-vrmbcl-

s SHE

NIEP alr
lnl.lrnlr aiinmatic o

tha correct tine, open o nr
Bpio 3077, oa s coste, Wi

ALL CARS
o r.ﬂ, o

E T
s AGENTS
ﬁnﬂ [F:3 I- :I‘ew minal

FOR |munuunn. Heﬂ ;:nglﬂndld opportanity “E unosunl sales

and tlmﬂta E!u]:;.r owWner & proapect. name and
i emonEy nm'hnz offer and how you can et yours Free,
mﬁuummmnﬂ- 572 W. State Streat, Wauwstoss, Wiss
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Depigri Palgared

THE TOMMY AXE A,
Licks 1001 Jobs "l

# This one tool combines the
utility of hammer, hatcher, and finished in sarin smooth, rust
light house axe. In addition, lase | Black. ns ava-all TTBLIE
it is an unexcelled belr axe for TEMPER Dynamic Tools, and
the camper, tourist, fisherman,

Trun || 1
Tampsss
Tamohawk |

S1.50

«  fited with all white, profes-

{ Truse 3

and hunter. sional design, hickory handle, Sl Tempas

lts forged, milled claws take the Tommy Axe is an unbe- " i""_":_i:
a bulldog grip on hard-to- lievable value ac £1.50 each. 3150
pull nails, brads, or spikes. Its On sale at good hardware
pawerful driving head centers stores everywhere. Sent post
r.hr.j fu-rce of every blow when paid if not yet in stock at local i _
fmlhng' Its keen, sharp blade stores. Produced only by the
R s Sgerclapper: makers of TRUE TEMPER

Forged from finest axe steel, Products. !
' r To The Makers of TRUE TEMPER Produch

E " E M F E E 1iis Kelth Didy., Cleveland, Ohin

1 &ne |||1.| 3 » e O TRUE TEMPER Tommy

Awe — [J Tomahawk — [] Dynamic Hasches — 51,28
nun "r ' s 7 Dymamec Hami ris be seat postpaid. [JSend
cacriprive folder i

FORKS - RAKES - HOES * HAMMERS Nams
HATCHETS - AXES - SHOVELS - FISHING Street
RODS AMD BAITS - GOLF SHAFTS City. : o

START YOUR OWN SHOP
with Light Power Tools

] L m,rn ||.-m. ¥om can 'I|I:||.lr1 up r|:rnt'-

The first and only TIME-TESTED
one-part PLASTIC GLUE that is

WATERPROOF—STAINFREE

ROTPROOF—QUICK ACTING

TREMENDOUSLY STRONG
COLD SETTING

g 10

J-u-'!-l\. will b mailed postpaid.
Satiefaction guarantee=d or
moncy  refunded. Write Lo

II‘ELI'A MFQ, CO, (Dept, Ad41)
El:lﬂ-33-¢ E. Vianna Avi., Milwaukos, Wis.

h

Always write your name and full address clearly when
amswering  adverti=cments,

L
UMITED STATES PLYWOOD CORP.

o i
m 1 | ] * I World's Lorgest Producers of Plywood

616 West 46th 51, MNew York, M. Y.

The new sensmtlon In men's
s — The Chlppewa Clp-
por. It 11;1—- on and off in a3

WOy, Kight now 1g the right
time to get Into . dignined and
bighly proditable shoe business of yoar
own with this fast seller, and & com-
Meta Hoe of almost 250 8ty bed of e
work and sports shoes, Prices a8 low a8
£1.9E a palr. Free 10-second desnon-
etrator sells super=comfort aip
cushion shoes ke magle.

BEethe MASON Fretory Shoi
Man In your leeallty. Manafac

If your hardware decler can-
nol as ye! supply you, send us
his name and oddress with 25¢

for large con and glue manual.
turer established 385 yoenrs wiil

u-u-:li.-unj:l]:ala tellne on recuest fn- w D

PLAXZTIEC REZIN
clud

wlee :!ﬂc:::ll..rv:\hul:r\[T':'rllgtdl| it FJ_I -.-1|.-:l Writefor blg PREE sales kit WAT E R p R 0 o F G L U E

Mason Shoe Mig. Co., Dept, M-25, Chippewa Falls, Wisconsin
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SANDS 10 TIMES FASTER!
Li'm‘r .'

Betier 3% 0 oy woH

¥ ¥a! Do L=

New Giaildg,

Mow get finer, easier sanding 10 #imes fasfer
with thiz sturdy portable power sander. Turna
out expert work in minutes—instead of hours of
hand-sanding drudgery! s

Powerful motor PLUS high-speed abrasive belt
assures: uniform finish on flat surfaces—handier
around curves=—[gaves no swirle—no cross-grain
scratches. Sands, planes, polishes, Works on
wood, metal, stone, p]u-ﬂ:u.-; composi tions.

Sells at popular price—weighs only 9 Ib=.
Completely guaranteed. Try it at your hard-
ware dealer’s. WRITE us for full detnils.

SYRACUSE CGUILDTOOL COMPANY
1741-4C N. Salina 5t, Syracuse, M.

Start thisenah businesa
in your spare Ume at home. The
Foley Automatic Saw Filer files hand, band and circu-
lar saws better than the best hand filer can do. No

experience needed to turn out expert work gquickly,
casily, without oyestrain. J. H. Kellogr of Michigon writes:

““Miortgared my furniture and bought a Foley Filer and one year
Inter had all my debis paid and pold S400,00 on 8 new home, 1flla
for carpenters mostly, ond many days earn as much as B16.00.*

FOLEY:#SAW FILER  §

The new Kodel F-18 i the re-
werience in

tinie—lavp “|||'|r|:| Han mn
take care of.

FREE PLAN

Lk BIGSE,
1940 -

( “fiye depended on Louisville
‘Slugger Bats all my life.”

f%ﬁk@%?*r
“When somebody makes a
better bat, I'll be.t IEL‘SII‘IE it."
""",‘«’
“answlie Sluggers for me
every time.”’
Mok ‘j,m.-frwf
“'0f course, | won my first cham-
pmnshlp with my Sluggers!”

i for your FII.LE copy of
“FAMDUS SLOGEER YEAR BOOK for 1341”

or send 3¢ in stamps diceetl 1o Depl. P31

HILLERICH & BRADSBY COMPANY, Inc.

LOUISVILLE. KENTUCKY

TRAFFORD PLASTICS

For catalog, samples, 48-page Trafford Portfolio, send 252
{returned on 1st $1.00 order). Expermental Kit $3.00 patrd.
Trafford, Dept. 803, 360 Worthingtan St., Springfield, Mass,

DECORATIVE
Decalcomania
Transfers

Deslgns  of
sl 'hl-l

Flowe Fi w1l le,

T
l'urml.uﬂ\. 'I\.ldlll Tli‘i'f'l. and |‘II |r1r|||l'\| m
in Color sent for S0¢. Desd [ §1.00 ug.

L. C. WELLS, Dept. PM-14, ﬁhﬂzitn h-wl..Nﬂ‘hrh

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

DOENUT WHEELS
with Outside Valves

Thess new wheels woar langer, ride
pasier, prevent jolting and spillage.
Dovelaped by Musselman, the in-
venior of the airwbesl for alrplanes,
No matter how earelessiy tire is

Jowed to run usder-inflated, wallve

] L e | | i canmol e cut or  damaged by
XY L L eraeping. ™
Thres sifep=0F" x 275" : IZ" X
.30 187 4. 40" Unless you
Ma cn“ pon fur FREE PLAN :re:: 'r.:nl:-:'_c: m:nu!':u:lulrer. T_"H'DI:!'-UG
poitage in writing fer literafore
FOLEY MFG. COD., M5i.hy e For boys swishing i bl ’J,”’"?'
Borad Fres Plun an Saw Flling businss—no oblipation, £5, J Fuply bl .rll'r.r?&u‘u.(r
SAME T B R e A N T - S
gl ELMAN PRODUCTS CO.
i ey (e e Tk g T I e R R AR . CLAIR AVE. CLEVELAND, OHIOD
162A POPULAR MECHANICS



BOAT KITS
Inboad Rcabouts & Dinghies

“r-Mak-1L" eut to fit parts for
quick home aspembly, Com-
plete wilh Hardware—Every-
thing You Nesd Plus Blmple
IMustrated Bullding Instruc-
tlams. Mo Experience Nocessary.
Esey ps A-B-C. Have op o
0% by Duilding Your Owi

g SEND 10c POSTAGE

TFoday for B Interesting

Tlustrated  Catalogs

Bhowing Latest Kila

of Lightweight Marine

Plywoesd l:'-.l:!-rlru :.:nt
s 4

[FLUORESCENT LIGHTING
DHesGreat Opportunity

24" l'.'lLITI-'IT

cun | Wilth-
i) put bulb er
§3.75 complete
kit l.hl'l'-nl i pdd., 'l't||1 bBulb. Bull
low am B2 v §1_60

UNIVERSAL FLUG&ESEEHT SERVICE
1344 5. Michigan Ave. Dept. D Chicogo, I,

TEL
I'-.‘-" detal
ke hig Money

Diher Wity as

Mathematics Made Easy by

¥
ROPP'S CALCULATOR
AND SHORT-CUT ARITHMETIC

Shows the Answer as Quickly
a8 0 Watch shows the Time to all
Problems likely to oecsur in the
Offee, Btore, Shop, Bank, Farm,
Or Fad:tnry.

Owver 2,000,000 Sold

lnlna o Idm lifles  every

principle in .ﬁ.rlr,hmellc Meelunb
]'lfl‘:‘l.l&l.l:uﬂml. =

PRICES POSTPAID
Dﬂk Size, Flexible Keratal B'"ﬂi

§2
Pﬂ-cm "Size, Art Leather Blind-
L T N T T e A

1.
Nt-‘ktt Size, Cloth Binding. i-l} 50

POPULAR “ECHIHIE'I PRESS
_Dest. 170 Ontaris 6t Chicags
ROTARY
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Tilt-tap Table

your workshop

BY FAMOUS
AMERICAN DESIGNERS

Coffee Table Cormer Cabinet

Casco projects are
spansared by the

makers of these two
Casco products:

—

Vamity Table

® Projects that make the most of
your workmanship—give you re-
sults that jusrify your time and
effore. Clear, complete plans by
famous American designers to
put your workshop hobby on a
more constructive basis. You'll
be proud of these original pieces
that beautify your home.

FREE...BMI{ OF NEW
CASCO PROJECTS FOR 1941

16 Pages. Illustrates 24 modern
and traditional pieces by Gilbert
Rohde, Russel Wright and
Herman Hjorth. Tells how to get
Sree plans. Includes other helpful Sold at Hardware,

home workshop information. Paint and Lumber
Dealers’.

CASCAMITE, the
new iwaferpropf
gluc that brin l
modern resi
bonding to ruﬁr
workshop. 10¢,
25¢, 50¢ and 85¢.

Casco Powdered
Casecin glue, the
standar casein
glue for waferores
su.fam.r wood glu-
ing. 10¢ to 65¢.

¥ ~' 350 Madison Avenue, New York, N. Y.

Em Send me @ copy of the new, free
_ “CASCO PROJECTS " by refsrn miarl

City. Sraie.

Save 2¢...5tick coupon on penny post card

Soy youw saw it in Popular Mechanies!
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YOUR WORK
IS AS GOOD AS
YOUR LATHE

Mo, 415.-¥C, 91" Bwing by 3" Bed Workshop Madel C Bench Lathe with Horizantal Motor Cross Fapg,

ABLE jy
MﬂnElS
ﬂz?ﬂ.
¥ Crog
Mode; n__“:
Lig L‘rﬂ“ ""'ﬂ.

Hﬂde

Modeta.
wary, Pois, i
e,

I Cmang

Drive, Beversing Motor, and Revaersing Switch, Shipping weight 320 1bs.

SOUTH BEND ACCURACY IS ESSENTIAL

THE quality of work in any shop depends on
the accuracy and efficiency of the shop ma-
chinery, Shops having a reputation for fine
workmanship use the best machinery available.

South Bend Lathes are used for precision tool
and instrument work by the Sperry Gyroscope
Co., L!{'man Gunsight Co., and Bausch & Lomb
Optical Co. Hundreds of other nationally known
manufacturers depend on Sonth Bend Lathes
for the most exacting classes of machine work.

FIVE SIZES OF SO0UTH BEND LATHES. Manufactured in 9%, 107, 13%, 1414", and 16" Swin
bed lengths, in individual Motor Drive and Countershaft Drivae, in Quick Change
Catalog No. 100 illustrates and describes all sizes and types. Gal

Yeu can depend on a South Bend Lathe to do
accurate work and retain its accuracy through
years of service. Large micrometer dials are
easy to read; convenient controls make the
lathe easy to operate; hand-scra V.ways om
the semi-steel bed assure pe ignment;
precigion machine cut gears provide smooth,
steady transmission of power o the carriage.

SOUTH BEND LATHE WORKE
903 East Madison Street, South Bend, Indiana, U.5.A.

in 3 te 12°
par and Standard Change Gear.
t a copy from your dealar or wrile direct to the Company.

ON -DISPLAY IN ALL PRINCIPAL CITIES

Baltimore, Md.—Carey Machinery & Supply Compan
Boston, Mass.— Soulth Bend Laltjﬁ'u Weorks
Buffale, New York—E. C. Noal Company, Incorporated
Chicage, Ill.—South Bend Lathe Workst
Claveland, Ohio — Reynclde Machinery Company
Detroit, Michigan — Lee Machinery Company
Cal, — Eccles & Davies Machinery Co.
Milwaukes, Wis, — W, A, Voell Machinery Company
Newark, N. d.—]. E. Edwards Machinery Company
New York, N. Y.—A. C. Colby Machinery Company

Philadelphia, Penneylvania — W. B. Eapp, Machinery
Portland, Oregon — Portland Machinary Company
Providenos, Rhode Island—George T. Eoynolds & Son

Rochester, New York — COgden E. Adama
Roockliard, Illinela—Factory Supplies Company
Beattla, Wash on =— Star chinary mpany

San Francisco, Cal, — Moore Machinery Company
8t. Louis, Mo.—Colcord-Wright Machine & Su
8t. Paul, Minn.—Fobinson, Cary and Sands Company
Toleds, Ohio—Enc Tool and Supply Company

*Bestan Sales Office, 67 Broadway, Kendall Square, Cambridge, Mass.; Telephone Trowbridge 6369,
{Chicago Sales Office, Room 308 Machinery Sales Bullding; Telephone State 7283,

SOUTH BEND (Precision LATHES

PFRINTED BY PFOPULAR MECHAMICS COMPANY, CHICAGD, ILL., U. . A.

164A

POPULAR MECHANICS

Change



THE ENRAGED BEASTS REARED

A true experience of JACE STAR, Lorefs, California

wrires
stantly,
brakes!

horses.

“PANDEMONIUM BROKE as
the bewildered, enraged
animals tried to kick the
car to pieces! We cowered
inside as their thudding
hooves smashed lights,
hood and windshield! It
looked as if we were as
good as dead!

“‘THEN, GROPING FRANTICALLY, I found our flashlight, flashed its brilliant
beam into the eyes of the nearest horses. Blinded, they hesitated ... then re-
treated in a rout. Thanks to dependable “Eveready’ fresh DATED batteries,

we came out of our adventure alive. ,._%4-_/"
(Sigmed) 'ﬂ-ﬂf -

The word "Eveready” i1 a registered trade-mark of National Cerbon Company, Inc,

Liwsr of Linfan Carbidi EIHE wad Carlran Corfroral ram

FRESH BATTERIES LAST LONGER... 2o/ fo: the DATE-LIN® A

HATIOMAL CARBOMN COMPAMNY, INC., 30 EAST 42nd STREET, NEW YORK, N. Y.

70 CRUSH OUT UR LIVES!”

A HERD OF WILD HORSES
galloped into our path as
we were speeding across
the Wew Mexican desert
one pitch-dark night,”

Mr. Star. "In-
I jammed on the
The lights went

out as the car struck and
carcened off the nearest

JUNE 1941
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IN A CIGARETTE

E SHOKES rie rns!

THE SMOKE OF SLOWER-BURNING CAMELS GIVES YOU

| EXTRA MILDNESS, EXTRA COOLNESS, EXTRA FLAVOR, AND —

- o LESS NICOTINE
than the average of the 4 other of the
largest-selling cigarettes tested—less
than any of them—_according to indepen-
dent scientific tests of the smoke itself

“SMOKING OUT"™ THE FACTS about nicotine.
Experts, chemists analyze the smoke of 5 of the
1R largest-selling brands. .. find that the smoke of
slower-burning Camels contains less nicotine

than any of the other brands tested.

K. 1. Reyniodds Tobaces Cempany, Winston-Salem, 50,

THE SLOWER-BURNING
C/GARETTE




