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COURT-MARTIALED

plug when my furn came, but the ‘juice’ jumped through
o weak spol in my insulation. Fer thousands of miles
I've stood wp under the attack of heat, hot oil, cold,
molsture, vibration and corona. We spork plug wires
can't keep going forevar” THE ACCUSER: "We aren’t blaming you, but we must
stick to the facts. You failed to do your duly in deliver-
ing the high-voltage current fo your spark plug. You
and your compaonions are sentenced to be reploced
with a new sel of Packard spark plug wires."

Let
CERTIFIED RE-WIRING SERVICE
Put More Pep in Your Car

Nearly everyone realizes that cracked,  the dealer cannot provide

brittle insulation on spark plug wires can it, have him get in touch

cause an engine to “miss’’ under load, and with his Packard jobber for

that these worn-out wires should be re- complete service instruc-

placed. But the important thing to remem- tions. Packard Electric B

ber is that defective spark plug wires are Division, General Motors B

just owe of the possible “bottlenecks™ in Corporation,Warren,Ohio. , .
the electrical system. A/ the wires . . . all Y —r—
the electrical units . . . need checking—and

that's what a Packard Certified Re-Wiring /-)

check-up does for you.

Ask for a Packard Certified Re-Wiring
check-up at your regular service station. If

THE STANDARD WIRING EGQUIPMENT OF THE AUTOMOTIVE INDUSTRY
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We took a honey of an engine
and A2DED Fluid Drive !

and thrills beyond anything that could be

;7 o put inside an engine.
M— L) The result is the greatest combination of
a engine and drive that the motoring world

has yet seen.

A Thwe /
W & You can drive for hours without touch-

ing clutch or gearshift. Glide up to traffic

HRYSLER engineers might have said, “We've lights . . . put on the brake. .. stand still
got the greatest engine in history in our without touching clutch or gear lever...
new Spitfire. It's got thrills enough for any- then slip away again simply b}r muchmg
body.” But what they did do was to take that the throttle! Vacamatic transmission gives
power-packed honey of an engine . . , and add vou the power you want when you want ir.

Fluid Drive to it! ; .
Don’t you owe it to yourself to try this

They knew that there is no substitute for before you drive any new car? Frankly, we
Fluid Drive! They knew . . don’t see how you could possibly
that Fluid Drive and Vaca- buy a new car without it! Your
matic transmission could Chrysler dealer invites you!
addfactorsof smoothness,
economy, driving ease

#Tune in on Major Bowes, CBS, Thursdays,
9 o 10 P. M., Eastern Standard Time

WITN FLUID DRIVE
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FLAMES DROVE 05

INTO THE INKY SEA!

A true experience of WILLIAM H, CRANE, West Columbia, Texas

“A TERRIFIC EXPLOSION
rocked the boat on which
we were riding ourt to an
oil drilling rig in Gal-
veston Bay,” writes Mr.
Crane. “Instantly, the six
of us—a drilling erew and
the skipper of our crafi—
were surrounded by
flames.

“FIGHTING THE FIRE was
hopeless. As tongues of
flame seared us, we strap-
ped on lifebelts, Our drill-
er grabbed a flashlighe.
Then we hurled ourselves
overboard into the black
Water.

“AFTER HOURS OF SIGMNALLING, the piercing white beam of the flashlight
guided a searching party to us, Without the flashlight and its dependable
‘Eveready’ fresh DATED batteries it could have been ‘curtains’ for us.

(Sigued) NM ,éf Gwﬁﬂ'ﬂ:

The word "Evercady' f1.a re it ered trade-mark af N arearral Carben l:r.-f.l_f!.l.]’.ll v, Tme,

NMATIOMAL CARBOMNM COMPAMY, INC.;, 30 EAST 42nd STREET, NEW YORK, M.
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Trailer Blazing in Africa

NEXT month you'll start a summer safari deep into

Africa in an air-conditioned trailer “jungle
yacht.” You'll visit the secret sect of Baboon-Men,
watch the Wagenias paddle a 60-foot canoe in boiling
rapids to tend their fish traps, meet Watussi princes
eight feet tall and go hunting with pygmies. You'll
cross crocodile-infested rivers on ropes of vines and
face a stampeding herd of buffalo. All these are thrill-
ing incidents of the Tenth African Expedition of Com-
mander Attilio Gatti, related in three installments
beginning in the June issue.

Science Looks You in the Eye

KEEP right on reading, driving cars at night, going
to the movies and concentrating on close work
"and a million years or =o hence your descendants may
be part of a one-eyed race. Most people use only one
dominant eye today. What's happening to the human
eye, and what science is doing about it, are told in

the eight-page Coloroto section next month.

Next Month

) OLLING over the old Santa Fe
trail at the head of a string
of 70 freight cars is a blue and
vellow streamline locomotive—
very faney for a freighter. But
inside the handsome package is
the most powerful Diesel on
wheels, able to pull 100 cars at 75
miles an hour for 500 miles non-
stop. First main-line freighter of
its breed, with an electric brake
never before tried, it does the
work of two or three steam en-
gines on mountain grades. Read
about its first run next month.

Rainbow of Steel

THIRTEEN times the ripping
winds and crushing ice of Ni-
agara Gorge have forced recon-
struction or major repairs of the
Rainbow Bridge. Now a new
Rainbow of steel is rising, a bridge
built from the sky without the
help of caissons or seaffolding from
below. This summer they will cap
the world’s longest hingeless arch
with a tiny 11-inch keystone sup-
porting 11,000,000 pounds of con-
crete and steel. A June feature
tells of this mechanical marvel.

Man’s Metal Robots

o INCE the first man found he

could dig faster with a clam-
shell than with his fingers, men
have been substituting mechanical
robots for their feeble arms and
legs. There is the coal digger that
reaches out 110 feet to scoop 35
cubic yards, the 10-mile belt con-
veyor, the million-pound drop
hammer. Read of them in “Man’s
Robots of Metal” next month.
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AND WHEN YOU STOP TO BUY GASOLINE, THIS EMBLEM
TELLS YOU WHICH PUMP CONTAINS THE BEST

THE ETHYL EMBLEM on a gasoline pump stands for extra gquality
?‘ﬂf GAS, in anti-knock (octane) and all-round value. Samples are double-

THE B.ETTE 2 CAR checked by your oil company and the Ethyl laboratories.
THE .EETrEE you In your car, “Ethy]'’ means a cooler-running engine in summer;
a quicker-starting engine in winter; extra power and smoothness
all year. When you stop for gasoline, the Ethyl emblem tells you

which pump contains the best. Emvy cAs0LINE cCORPORATION, KEW TORK

MAY, 1041 SA
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OU'RE like a million other men today—you're fac-

ing a big question. The last ten yvears turned business
topsy-turvy and now the rebuilding peried stares you
in the face. The Defense program, new world condi-
tions and the business pick-up offer new opportunities,
but also new problems.

Where you are “going from here™ is a question you
want answered right if you expect to get ahead—
progress—grow instead of standing still.

Are the things that are happening today going to
help or hinder yvou—what will they mean in your pay
check? Where will they put you five—ten—twenty
vears from now?

How can you take full advantage of this period of
opportunity ? We believe you will find the answer here
—a suggestion the soundness of which can be proven
to vou as it has been to thousands of other men.

The whole trend today—Ilegislation—spirit—action
—is upward, up to higher business records than ever
before. New factories, enlarged plants, new products
are calling for more men.

Business organizations are rebuilding—organizing
and expanding for the new conditions. Employees are
being studied, judged as to how they fit in the expand-

go from HERE???

ing program, especially into the key and supervisory
jobs which demand most and pay best. This spells real
opportunity for the man who can meet the test—but
heaven help the man who still tries to meet today's
problems from wvesterday's standpoint! Out of the
multitude still jobless there are sure to be many fran-
tically eager to prove him wrong and take his place.

Some Men Have Found the Answer
Seeing these signs, many aggressive men and women
are quictly training at home—are wisely building them-
selves for more efficient service to their employers. They
are studying with us because our training courses are
a3 fresh, vital and up-to-the-minute as the problems
that face you today.

You naturally ask, “Has vour training helped men
withstand conditions of the last few years?*

Our answer is to point to a file of letters from thou-
sands of our students reporting pay raises and promo-
tions while business was at its lowest ebb—together
with a myriad of others telling of greater suceess during
theze recent months of recovery.

Convincing evidence is ready for your investigation.
We have assembled much of it in a booklet that is vours
for the asking, aleng with a new and vitally interesting
pamphlet on your business field.

‘This is a serious study of the possibilities and oppor-
tunities in that field. It 1s certain to contain an answer
to vital questions bothering you today about your own
work and earning power,

Send for these booklets—ceoupon brings them free.
BEe sure to check the LaSalle training that interests
vou most. We will tell you also how vou can meet and
take fullest advantage of today’s situation. Mo cost or
obligation—so why not mail the coupon now?

RN R R N R -

LASAI.I.E Extension University

A Correspondence Institution

FPlease send me—without cost or obligation—{ull information about how I ean, throngh
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HARLEY-DAVIDSON

WORLD'S CHAMPION MOTORCYCLE
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Bept. P. Milwaukes, Wiicaniin
Bond FREFE copy of big I4-page “"Enthusiast’” maga-
I with Lhirill w-'-:'-r'h-.l: pictures and stories,
I HEerature on the knte 11u|.l|:| Davidsons, Samp
1% encloseid for smailing cost
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To men of draft age:

ﬂr High number, low number — eventually
your number will come up, and you'll be called
to help out Uncle Sam in the Army.

But today’s Army is a different one from the
Army of 1917. Today's Army wants and needs
specialists —men who are trained for more
important and better paying jobs than mud
slogging or spud peeling!

Thus, the selectee who is a Draftsman, a
Radio Expert, a Stenographer, a Machinist, a
Surveyor, an Automotive Technician, an Elec-
trician, or who has training in some other field,
stands a far better chance of reaching quic‘k‘ly
“non-com” or “Specialist” grades than the man
without training in any phase of Army work.

Where do you fit into this picture?

When your number’s called, will you be
another “"Rear Rank Rudy,” drawing the low-
est base pay — or will you be qualified through
sound, modern training for the much higher

N.C.0"or “Sl}ecia]ist" pay rates?

If you've ever thought of getting the train-
ing you lack—now's the time! For a few dollars
a month, you can study an I. C. S. Course in
your spare time, at home, and prepare your-
self — not just for a more important Army job
— but for suceess in civil life!

This coupon will bring you complete infor-
mation, at no cost or obligation. For thousands
of successful men, mailing it has been the most
important act in their lives! Will you invest a
3¢ stamp—now—to learn how you can beneht?

INTERNATIONAL CORRESPONDENCE SCHOOLS

CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

18811941

BOX 5&601-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 I have marked X:
TECHNICAL AND INDUSTRIAL COURSES

[ Agriculturs O Alr Brake B Cotton Manulasturiog O Mg, of I"lultlull Faper R. R. Bection Foreman _
O Akr Condizionlog O Diesol Englaes O Marine E H. R, Hllnplmnp s [ Rafrigerstion
0 Architeocural Dirmfring [0 Elecurioad Dmftin; O Mech: -nbﬂi Drlftinl [ Sanitw meTing
[ Arch |I6cll'|.lr& [0 Elpotrioad Engineering O Mechanical Engineering Hhest E fark
[l Auts Engine Tuns-agn [ Electria LI.-"I 0O Misne Foreman Btenm Electrio O Bteam Engines
O Anto Teulznu'un L1 Fire Boses O Navigation Hweam Fitting
E Av [ Boilermaking [ Foundry Wark O Patternmaking O Btructural Draliing

Dridge EDI"HHEJHI I:I Fruit Urowing [ Heating [0 Fharmnoy 0 Flumbing Eﬂuulunl Enginrering
[ Building Estimating ] Heat Treatnsent of MMetals | I"nul.l:ur Fn.rml.-ng Burvey ln.r: mnd Mapping
O Chsmlayry E H.I.|:h'-I annuurln- O Proct elephony O Telograph Englneering
0 Civil Enginearing imull Lanning Puhllu "-"l"r:rtl :Eullnuu'hu O Textils Deaigoing
[ Coal Mining [ Loromntive Enginsse Radia, General O ".I.'l:-ul.:l:l.luﬁdl
L Conerets Kngineering D Mull.hm'l. 0 Eadio Opersting O Welding, etris and Gua
O Contracting and Builiding 0N & al Inventi O Radio Bervicing O Woalen Manufscturing

BUSINESS COURSES

0 Accounting [0 Advertlslng [ Collegs Preparstory [ Foremanahlp O Bailway Poatal Clark
| kehping Commeroial Frenoh D Ciraale Behool O ﬁqlminl-_ﬂllhlﬂ
[ Business Correspondoncs 0 Clomt Assounting Hl:h Hohaal D Illuetrating [ Seereiarisl
O Huskniis Mansgement O C. P. Avoounting Lettering Bhow Car [] Hign Latiering 0O Bpanish
O Cartooning [ Clvil Sarvice [ Firel Year Colloge O Managing Men st Work L Traffio Mansgement

HOME ECOMOMICE COURSES

O Advaneed Dressmaking O Homes Dresvsaking O Tea Room and Cafeterks
O Foouds ansd Cookery O Prolesionsl Dreesmaking sand Designing Managumant, Catering
Name —. Address
City... el 2, | R ST Present Pogition

" Canciian revidents send eowpen fo Intermobiendl Corrrependemcs Schools Conadian, Limited, Monireal, Oanoda
British residents send evmpnm fo I, O 8., 71 Kinpgseay, Lenden, W. . 2, Brll:!fﬂrl
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P. W.
RESEALS
BATH TUBS

You can quickly and easily seal unsightly
cracks around bachtubs- and sinks, and reser

loose bathroom fixcures and tiles with water-

resisting PLASTIC WOOD.

at Paint, Hardware
and lﬂ_f Stores

Vacuum Cleaners, Electric Refrig-
erators and other household de-
vices give longer, quieter service
when lubricated ra-guh;ty with
Heavy Body 3-IN-ONE Gil. Get a

can at Hardware, Drug, Grocery
or 10¢ Store today!

o] HEAVY. BODY

I 3-'N-ONE

OlIL

10A

(Continued from poge BA)

Folding minnow net from umbrella......................__T7&&
Operating shaver from batteries..........cccccovvvrvrinnn . TG
LAWN AND GARDEN
Small epening in packet sows seeds_ ... 742

Figure croquet wickets ... .
The yeor ‘round with roses...

Hopper on lawnmower :prwd: hmjmrr ................. 766
PHOTOGRAFPHY

Puppet actors in comic movies... wened OF

Three steps to good photes............. LRIy v 4 |

Tape aveids scratches on film in l-nlurglr....................m

Typowriter table holds enlarger.... ... 773
Lens brush in lipstick case.........
Tripod mount for box comeras..._._..
Changing scale from meters to hﬂ ......

Films washed and fixed in crocks... IS—
Match book used as sun shisld..._..__________ 774
POWER TOOLS
Grinder folds under workbench... sl 8
Accessory cabinet built in machine s'l'nnd _____________________ 783
Balt “arber” for facing washers... .. 786

RADIO AND ELECTRICITY
Tuning-eye set tester .
Hi-fidelity record plurur
Color code for fixed r\liil.'l’ﬂri...
Helpful radie hints .._..............

STORE AND SHOP

Small lobals typewritten neatly_ .. LT54
Hinged rails on magazine m:h _____________ 768
Burlap bags for corrying pipe. ... T84
Reel megsures rope ... .. 785
Rubber stomp used os humm et s A S 786
Jig holds ports to be welded............. ... ... 787

Drip can applies eutting oil ... 794
Lid hung on edge of barrel....

WWH'I'I‘ﬂKKIHG
Black forest corner shalf.... i
Drawer ends grucrv-ld wﬂh h

Humidor and pipe rack mmlme ............... 751
Enlarging holes in wood... 754
Porch furniture .. e L T56
Saucy ducks ﬂunl: r.htlcl' rvnd:tr .T69
MISCELLANEOUS
Broomstick keeps ladder from tipping............ccov0vn 739
Angle plates vsed as hinge... ... . . FSERPRRO | v |
Talcum helps tie tight knot ... ... 742

Novel bookmark of celluleid. ... ... .. ... 744

Skiers jump when targets are hit... EERRRR: . |
String and rod aid in excavating cistern.__..._..._____ 754
“Vane steering” for model yacht....._.__... .. 755
Ski rack between studding of garage. 758
Wrought-iron doll furniture ... 759
Swing with notched seat rolls wp.. . J—— .1 ]
Heel plates under turn-butten puv&nl' Wear.. .T60
Cork holds thistle tubes on shelves... 768
Tubing bent without kinking.... B ]
Decorative plating by dipping pr:mnl — )|
Pocket cord file from note book... .....786
Profecting sign writers sleeve.. B RN Pl R 1 |
Simplifying assembly of pipe |||'|u ............................... 794
Wing nut locked by staples....... . AR T R e 796

IMPORTANT NOTICE

It Is the intention of this magazine to provide its readers with
information regurding the latest developments in the mechanieal
arts. 'We take no responaibility as to whether the disclosures con-
tained in our articles are covered by patents and advise readers
Lo investigate this subject before making, using, or selling any ol
thi products, machines, or processes deseribed, in order to avoid
possible Habllity for patent infringement.
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AVIATION
CAREER

OffersYou =

.ﬂ GREAT FUTURE!

mplete Aeronautical Engineering or Mas-
ter viation Mechanics training in the heart
of the Aircraft industry. Graduates obtainin
immediate employment. No flying involved.
Aviation's foremost school; estab- |
lished in 1929, Located on Grand
Central Air Terminal. For full in-
formation, address Dept. PM-5

CURTIES WRIGHT
v TECHMICAL INSTITUTE

GRAMD CENTRAL MIR TERMINAL
ELENDALE €LDS AMGELES) EALIF,

TI!I-S‘I'A‘I'E COLI.EGE

Deghee 238 24 treatd
ﬁ B, Degree in Civil, Electrical, Ma-

= chanical, Chemical, Radio, Aero-
nautical Engineering ; Business Admin-
istration and Accounting. World [a-
mous for technical 21 year eourses.
Also short diploma coursea (38 weeka)
in Burveying, Drafting. Non-essentinls
eliminated. Tuition and lving costs
low. For ambitious, earnest students.
Special Preparatory Department for
those who lack required high school
work. Studentz from all parts of the
world. 58th year. Graduates successful,
Enter June, Seplember, January,
March. Write for catalog,

451 COLLECE AVE., ANGOLA, IND.

R L 55 PASSENGER TRAFFIC INSPECTOR [P T7eS
|l'.'lu: home-stisdy  iraining preparss yoi
* 1 | imtaresting nur;o-r; ;;JI.n mumr{nl.l-u:.u#l!b:r; r
tmnit Graduaiss h u man’ [ “""'l T
T L ~f

e lilm!:u-!n or relund tultion. Mamy pood oppors
Stxnvifard Busineis Tralnlng institute, Div. 205, Bulale, u. T

_Pl-l.-d-.

MAKE MONEY AT HOME

BiRRSR g

Amazing rubber mold-making cutflt makes perfect
floxible molds of plegues, ash Lrays, mk.md,a
i, Mald to 2he @mich. Each mol

makes hundreds of noveltles and gifs (o sell up to
£i.00 supdece] No experionce necessary. i

and saxy, Start proftable bisiness in Your homo
« o o« BEll [0 SUoFes, @ Ehops, friends,
ropd Atands, by mall. Full or spare Qme,
ers Handy BW"' -nd list of bagrers

Eﬂ-Lﬂ WORKS

& eosl from fOc

Dept. W
MAY, 1941

Cincinnati, Dhilo

'I ‘I had an $18 a week job in &
shoe I1L1.|r'-' but desired to
make more !.I‘.'uu' ey and cootinpe

[HAME ”4; ;.upugJ, my edweation, [ read abouk
SENT UPON REQUEST) Itadio op e 1|.'r|1:|.:|F e and Du:rl:llln-d,
with National Rodio Ibs I_|I_|1:.|_1 :

"Radio »erv
mar 1.| atien

1'-r:|1m!r.|-|:
rld worlk

Wad ponn
ohle to earn 55 to 510 n wesk in

Wis 8O |

gpore Lime servicing Hadios, Thia

aid for the N, L 1, Coorse and
I.I. Lo Bervice 1'.u|:ll :':II.I,_',“E, for
ny college educntion,

\I.:l.mw;cr

ld
l wis  mada  Bervice
n.'._f,lﬁ to 550 n week, more Lhan
twice my former wope,'

5 “"The N, R, [. Oourse took me
y % out of a low-pay shoe fachbory
job and put me into Hadio st

ter the N, 1L
L] E.Ir-|l.1.|.‘[IJ|. *
tn “His stion HAYVOIK as J'l Hadio

Opernlor, SNow 1 om Radio En- pood pay: enabled JII(" 'l.l BT
gpineer of Statton WaUl and funds "-'r Y
There's a |.|:||;: ‘l'ul1.|.'f' Il:lr

confected '|TII:|.'|. Talevision Sta- bk
tion WIXE." thoroughly trained Itadio meo.*

FIND OUT HOW YOU CAN TRAIN AT HOME TO

BE A RADIO TECHNICIAN

GET THE FACTE—MAIL COUPON. The defense program, Increased
number of Hadica In use, new developments in Hroadeasting are in-
eteasing the opportunitles for good jobs in Radlo. Fimd out how [ train
ambitious men and young men to make up to 50 8 week in good joba
a8 Kadle Teehnleiane and Kadie Operators—to stiari suecessful Radio
busimesses, I train you to make §5 1o §10 a week fixing Hadios In spare
thme while Learning Radlo Technlelons, when drafted, are gelting in
llm guickly for hetier nuy. hetler ratings in Mﬂlury peryioes. Jlead

“Mich Rewards in Hadio ™ This gd-page hooll polaia ol Radlo's apars
tima and full e money=making epportunitics, Get YOUR copy FREE
today, Mall the coupon helow,

J E. BAMITH. President, Depl, 1EP

MNatlonn]l Radio Institute, Woealilngton, D. C.

MAIL NOW FOR 7 Y,

BIG BOOK

I

Afr. E. Bmith, Mresldent

Depl, 1EI", National Radio Institute

Waslilagten, I C.

Mall me FREE without obligation, your 6d4-page book, *'Ilich
Hewards in Hadio.” (Mo snlesman will call, Write Plalnly.}

N NPT, -
Nume. i
F1 T R
[ U —

e T B o A Y LA S N R |

Soy wou saw it in Popular Meshanies!
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to set up and run ANY

ol mecnine; wane more Neaded

quickly HOW TO DO THING
which wsually take !n'ﬂﬂ of
study and actice. e de-
mand for SKILLED men is AL-

READY ahead of the supply, ” 0”:’

then what WILL IT BE a month or two from now?

] Don't miss this chanes to gualify for promo-
Bigger Pay [ ' mis this i Opportanis which
I8 ¥ours almost for the asking. Eight Blg Books chockful of
1TI'I.DCIH-E!1[- mechanleal facts told simply and eleacly. Ower 3000
qu v 3000 fllustrations cover every subjeot Tally, Inclod-
Tl Tl:mﬂ }.Iu.klu Pattern Making, Foundry Work, Mechanical
Drawing, Forging, Machine Shop e pod Manggement, and
hun 3 of other subjocta,

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

to you for examination. With them we seod a Blg Blader of
nearly BO0 pagea with 267 orlginal ghop tickets with 1200 s
tmlll,nn.-q. These show, step by step, how to et up and run almost
any kind of ok :mrJ. are In additien (o the books, Declde
In your own home or place of business whether or not you waent
to kesp them, check up on any facts you want to, Note Lhelr
great MONEY MAHING value, then, If you want them, pay on
the easlest kind of payments. A year's consulting privileges with
our engineers now given with these books withoul exurn charge
American Technical 'lnl:l-m. Publisherg=Home Study Couries,
Amarican Technical hmv o“.t_ £510, Drexel at :.'Il.h st., hicago.
You may send me u] Imo'ku uﬂd. blndrr q '1“-1 far
free examination. 1] 'pIr I: e d!l.l.ﬂ anly, 'I.InII'H adipcicle
1o Keep them in which case T w : in ten daye and §-
I‘ll"r manih wniil togal price n-l' nn:ljl §34.80 is pald. If I return
umnme’lnmu.ﬁfz e 15 consulting privileges with your sxperis for
ong year without extra charge.

IR o o o i e i et T o s i e T e i 0 s o
AOErESE. . s saamadr s PN IR R R R PR E TR TR PSRN R R Ed s
Please sttsch & leiter stnting sge, occupation, employer's name ond
address and that of at least one busineds man as refecence,

Profitable

Profession

in 90 Days at Home

Hundreds of men and women of all sges 15-50 make 510.00 to
F20.00 in = single day giving sclemtifie Swedish Muassage aml
Hydro-Therapy Lrealmente, There i3 w big daman from
Heapitale, Sanltariumes, Clubs, Dostors and private patlenis as
well o8 oppartunities for establishing your own ofice.
Loarn this interesting money - mahmﬁrwﬂamm in your own home
by mall, through oor home ot course.  Hame fnstructors
af In por MATIONALLY KNOWN resident pchogl. A diploma
ia ewarded wpon completion of the courge. Course can be
completed o 3 o 4 months, High School traln-
ing ia not necessary. Many earn big money while
learning.
natomy .
Charts

Anatomy Charts & Booklet FREE

Enroll now and we will Include uniform eeat,
medical dictionnry, F:.umraﬂ reclucing roller and
Hydro-Therapy supplies without extra cost. The
reducing eourse alone mey be worth many times
the modest tultion fee

Send coupon now for Anatomy Charts and booklat
containimg photegraphs and letters from suecessful
praduates. These will all be sent posipajd—F REE.

THE (‘--rluu of Swedish “Illlg

Dept. 564—30 E. Adams Et., Chicage

You may send me FREE and pasipald, Anatemy Charts, bocklet con-
t?imnz DI&MDEEHNI! and letters from graduates, and ecmplete details
of your offer.

T ey
AdAress.. ... -
City.

12A

Follow
ThisMan!

Secret Service Operator
MNeo.38 s On The Joh!
Fallow him throngh all the exeitement af
hia clinse after the eounterfeit gung, See
how nerafty operator solves o r|||_||_'r]ur with
tell-tale finger prints] Thrillsl Mysteryl

F R E E I The Confidential Reports
® No. 38 Made to His Chief
Earn a Regular Monthly Salary

Write for repnrl.s and free “Blua  the Identification Bureaus in
Bookof Crime." Learn how YOU  Americal Bend for list of over 600
cinbecomea Finger Panlr'Expert! bureans employ ing our gradates,
at home, In =pare tlme, at small Write today | Liferature send only
poat. Oufgraduatesrund? s ofall o persons slating their ape.

INSTITUTE OF APPLIED SCIENCE
1920 Sunnyside Avenue Dept. 1355, Chicago, 1L

| WANT TO TRAIN YOV
For A Big-Paying Job

IN THE MEAT BUSINESS

I have irained husdreds of men ke you to bmml
t Cotters. Qood pay.

W OvEr

i " , ahart, -.l.-lmd.“ Erl.lnlu'ri_ﬁ-:ll\.'-l bc-fl-_ﬁui
4 in| |5
Thomas E. Lattin ,,.'3'!3:;..'.." 1:1;-.'1“.%-&..:;:.':?“.. Weide me

Frasident r." my big FIEE catalog and
Natiomal Schosl of Meat Cutiing, Ine., Depl. U-18, Toleds, 0hlo.

Regain Perfect Speech, If You

STAMMER

Every Btlmmﬂl'ﬂ' ﬂhﬂl-l'[ﬂ have the new Eﬂ?mm “Htam=
mering, [ Correctlon. ' frot 10 Ftammerers.
It dea:erlbg thu H-uzu-u Unit Method I'm' the selentifie eorree-
tlon of stammering and stuttering.  Method successfully uned
a8 Bogue [nstitute for 40 years—alnee 1901, Endorsed b
Hol-nna_ Writa for full Information, No obligation. Ben n:rnr
M. Bogue, Dept. 1326 ﬂlttl!Tﬁw!r. Indipnapolls, Indlana,

o-MECHANICS

& WELDERS

Auto Mechanles and Welders are in big de-
mand. Complete coarses in are and acetylens weld-
ing, body and fender bumping, spray
painting and metal finighing. Pay

after gradualion plan, SBpecie]l low rates. FR E E
Write Leday.

MICHIGAN TRADE SCHOOL

IT48 Weadward Ave. Detroit, Mich,

1% PAGE

MHational lllln-! Institute
1318 Michigsrn Ave,, Dept, 1355, Chicage, U. 5. A.

NEW WAY TO CHOOSE A EIIIIEER

\l"'l '\.'u ...-lu E
LET SCIENCE
PICK A JOB | ¢
FOR YOU !

POPULAR MECHANICS



INTERNATIONAL
CORRESPONDENCE
SCHOOLS

Box 5602-), Scranton, Penno,

Without cost to me, please send full
particulars about the course marked X ;

TECHNICAL AND INDUSTRIAL COURSES

0 Agrioulture O Mig. of Mulp snd

O Air Deaks Papetr

O Afe Cosulitioning [0 Marine Englaes

[ Architectural Dirsfting [J Mechanical Dirsiting
O Architeorare 0 Mech. Enginsering
O Auie Engine Tune-up [ Mine Forasnad

0 Auto Tochnoician 0 Mavigstion

O Aviation O Patteromaking

O Boilermaking O Pharmacy

[0 Bridgs Engleneeing 3 Mumbing
O Beliding Eslimatiog [ Poultry Farming

[0 Chemintry 0 Practical Telephony

[0 Civil Engineering O Public Works

[0 Coal Mining Enginsering

O Conerete Engineesing [0 Radio, Geoeral

O Conlracting aol O Radio Operating
Building [0 Rasdin Bervbving

O Cotton Mamifaciuring [0 IL §i. Bec. Foremsn

[0 Drigsel Enginds 0O R, i Sieanlmoen’s

O Klncirion! Evglnesring  [] Refrigeration

[0 Electrie Lighting [ Banitary Engliesring

3 Fire Boases [ Sheet Mewsl Wark

O Foundry Work [ Stemm: Electrie

O Fruit Growlog O Spmem Eughoes

0 Hestlng [ Bteam Fitting

O Heat Treatment af O Struetural Deafting
Meials O Struciural Engiseering

O Highway Eaginesring [ Surveying & Mapping

[0 Houss Planning ] Telegrapl Enginsering

0O Locomotive Englueer 0 Textile Dealpning

0O Mackinkst O Toolmakicg

0 Mgt of [nventions [0 Walding,

0O Mansgiog Men st Elsgtric nod Gas
Wark O Woolen Man'turiog

BUSINESS COURBES

[0 Accounting [0 Franch
1 Advestialng [ Girade Hehiool
0O Bookkeeping O High Behool

0 Bua. Coreonpondencs O Hlustrating

[ Buslowsas Management [ Lettering Bhow Cards
0 Cartconing 0O Hailway Posual Clerk
0 Givll Bervies [ Salesmanahip

Kier's stop kidding ourselves!

¥ L T ] 1 Coflege Frepuratory O Sesraarisl
There's nomagical formula in this world for success! -4 ; o A
2 O Cost Accousnting Haleamasnship
The sun shines on those men who FACE FACTS—who BT o e ity
ibilitiesg! O First Year College O Epaniak
TRAIN themselves for greater responsibilities! O Foramuattiin G Trtie =

Deep in your heart, you know you've evaded the
issue, But 11's NOoT TOO LATE! You caN become a
trained man—making a trained man's Pay!

HOME ECONOMIGS COURSES

O Advanced O Prof. Dresamaking
Diresmaking ol Dewigning

[ Foode and Cookery O Ten Ioom and Cafe-

0 Hoae Diressmaking i i

Enroll Now with the International Correspondence
Schools—for a course that will help you master your
present job, and Apvance! Get sound, essential, prac-
tical TRAINING the way thousands of today’s business
leaders got theirs—THE L C. 5, wavy!

O s s Adpe

Address

2 | AR | |- | R

Predenl Pogifion

Canodign residents rend coupon te the Internofional
Correapondends Bekoola Carodion, Ldimited, Mon-
treal, Conade.  Briflsh residents send compon fo
I. €. B.. 71 Kingsway, London, W, O, £, Englond.

Here's the same coupon those successful men once
mailed. It will bring you complete information.

MAY, 1941 13A



& STEAM FITTERS
Audels Plumbers and Steamfitters Guides

4 Vels. 56

A practical, illustrated
Feference Librsry snd
Study-Courss for Master
Flumbars, Joarneymen
and Apprentice Steam-
fitters, Uina Fitters and
Helpera, Sheet Metnl Work-
ora, Deanghtemen, Mas-
tor Builders, Englnsera
snd oll Building Trade Sto-
denis. This valunbls set of
handy, pocket-size Guidea
explaing im practical ocon-
ginn lnnpuage nnd well-<dons
IMustrations -n the uhuelnlﬂ.l
ndvanoes and short outa
the Plumbing and Hesting trade
B ern practios, Come-
tmins eareful, detailed instroctions
on how to figure and sstimats various jobs, Uss FREE COUFON below
Lo pxamine, without obligation, this veluabie work.

INSIDE TRADE INFORMATION ON:

Boldering, tinning., Joint wiping, bending, beating. Pipe—iron—atesd,
thronding. M athematiea, tables, phyeies. Materials—iron, steel, copper,
brass, lead, tin, antimony, ate, Hhwet matal=—galvanized—plate. Sanitns
tiom, syphonagn, tanks, Devnage, sewage, purifiostion.  Fixtores—bnth
—hu:hnu Fips ﬂthnfﬂ .ml.IL'b! .y tonl I.a;muul. work, Roaghis

il

sir wudlthnlru: g‘:{‘r E.' -nlh.l u::#:ﬁ?wfum-. Eheel
% % . warious !
:‘mm 'm‘lﬁu st T i gt J\ll"l.‘-mdllinnlﬂ'llzi
- -
THEO. AUDEL & CO., 439 W. 23rd St., New York City
Mull Audels Tlumbers Guides, 4 vols.. on 7 dnill'l' Tren trisl, If OLEL

I will rémit §1 in 7 days, and §1 mﬂl“hli"ﬂi

. (riherwiss T will retara tlee 3

I am anilafied.

h:-u; supply

HEME .. ovinamrrrrrsrmsn i s r s a sy

AL L e s o A S R o

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

THAN EVER

To Master, this New 1941 P-A
21 Major I vamonts
* Just touch a key and blow mormally; you
can't miss. So eur. and such beautiful tone,
Nnthln&.tﬂ compare with these new P-A
instruments. Fnllr t:'-s;t;nd . o
na Fiild U U CCes
assured. Bee your mﬁ?ﬁln T .
or write direct for beautiful
FREE BOOK. No obligation. Easy
terms, fun, easiest with P-A.
PAN-AMERICAN 12
503 B-A Bldg. Elkhart, Ind.

AT HOME You can learn by our meodorn and
original system of lestruction every part of tha
Watch Repairing Trade at homa, You can
sarn money while learning nnd prepars droursell
for & well paying position or start in business al-
ter eamplating sur coarse of fnstrestiion. G

watch repairers are in demand and generally s
vary goosd salaries, For particulars apply to the
Wisconsin School of Watch Repairing

624 E. Mason Sl MILWAUKEE. WiE.

TECHNICAL ANT: APPLIED: COURS
tmd. TIME AND MONEY BAVIILN, 1w
Elsctrical, Mechamical, Archifesbural,

=] L Aly Comlithonlag, Hel Illr"ﬂlfll-
s in Electricity,
Eatensre phop

TIGN, Pari-time dor roogn wnd board *
gredusies in 10, !l ard P +||_|'|rll‘|i Approved by ll'llﬂlﬂ-ll'l' lﬂ-
sthucatons, recommended by afumsni, 1
I8 to Oty 18, sbior goarses start specilied dates, be

1 fwe-TBar toil -‘!_
ug Bept. 1H. Iil.i
hums study eourssn. Cnlalos [on
FINLAY ENGINEERING COLLEGE
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Ei

YEARS

"I‘!-

Kanzas City, Ma,

100%; Improvement Guaranteed

rﬁ build, strengihen ta‘;na voeal nmufm::ﬂ
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sars unless algzed by
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‘What about your future? Who I8 safe today? Surely not the man
who Is eontented to stand still] Know your job ﬂmmnﬁhlr
are ]."ﬂl:I.I‘EE'L! for jobs ahesd, To do Just this thousands of nen

The Croft Library of
Practical Electhriclty

Tha Croft Lk I diertrienl adweat Eloé—mn
21 yemrs ol shiri- stTe Eape Eatt—an work as it i astuslly done. T8 s pm:-ul lenm
:;Ir ko covir Tluhn;;-n- m:dur B w‘:d‘.ruﬁ; 'h.r“:h. i.rhhnltg d‘-ll
innar can suelly 1 BN ik yat =0 sou L ugh, that t! ¥ guits

of 80,000 highly paid elacgrion]l workers and enginesra, Croft tells you things
!rru nes] Bo know hnu FFLOTE, DENETRLON. B[O ACETSS, -:-nm-.unhan. FTErS,

vulis, swiinhhoards, disirthysion srstems—alpetrical rum:-hluuf

lumsinption im ita svery Dhisse—the most Im wved '|uHh-udl
.Eu.npnl ta mio.—bow to do & complete job, lrom

& volumes, 2158 pam—New l-wpnu
No money dewn — Easy payments

Tl In syl sl the s anil we will send you Lhe enides oot of sl velumes
for den deve Eraminathos bevinl. We take sl tha F et naEiiEe B ahllias
Kiom. I wou decida ta e booka. minil K. B-I:Hn tén dayn and the alxnod ab U fuls

Tulupl 1.5

nbtae!
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of 3.00 & mooth. Send ks coupos NOW aml see b bagdon for yo
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: EXAMINATION COUPON ]
| McGRAW-HILL BOOK CO., 330 W. iZnd St., New Yeork, N. ¥. 1
i Bond ma for ten duvs' ur\-mlnanla-n i approesl e Crofe L of Prastiesl
Einctrivitr, 1 satisinrtery | will stnd vou S1,50 i 10 days ani 33,00 maatiiy |
1 el the prics of 316.50 is paid, I ach wan willl pediofn Ll 'bnuh -pu-l.p-.ld" 1
1 [Ta insure prompt shipment write plainly and 06 b all e i
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SCHOOL GF CARTOOMING
n Bidg. Cleveland,
Brzin [T Write for our
“How to B:cm a Good Penm
spocimens  and lﬂll how others lé
write in spare time. Encloss 10¢ for o Profes-
slonal Pen I"\ulnt and your Bame beauthfully
written. Write today.

THE TAMELYM SCHOOL nr PEMNMAMNSHIP
1 Ridge Building Hansas City, Mo

SUCCEED IN LANDSCAPING

Sond for FREE book witlh full detalls about landscape
whils learning. FProfit-
i cATeors IEeeRing ROy WGR, Wamen,
Give hge, oooupation.
AMERICAN LANDSCAPE ScCHOOL

B240 Grand AveEdue Deg Maines,

TOOL & DIE MAKERS

Machinists, Screw Machine Men

EARN Defense am needs skilled metal work-

. Laar trades by actual work in
I BRIl ATLIED sHOPS, Fully equipped. State
PER WEEK

approved, Low Fee. Entor an tu:ne. Day
and Evening Classes, FREE memnt

FREE! Scod far our Berviea, Wrike for NEW l“"#"“"”
el Proctl. 4))IED SCREW MACHINE GO, (School Divislon)

au'ai,ug
n._pl_ PM-5, GOB W. Laks St., l'hl:.\.ﬂl Lilimces
LS Tl LB

laws
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-48 Pages

on How to Obtain PATENT and Market Inventions

If you have invented some-

WE GIVE thing, if you an]:‘ji.nu:mml,l:d iJ:IL

SPEC inventing something, you e
I'M'#Ir“.nu" Eu:-lnnwh-!ﬁ-pngn ‘:*Pamlht

uide” that gives the entire

Hlmlﬂf "WEHT".'I"l Btory of Patenta, [t tells you

Bus to ihe sssemtisl peiurs of
mmyentioes which might be non-
siflered of valus to
el e ane.

for the first time about new
phases of invention, how oth-
ers aueeceeded, how the patent
lawa proteet you, how to mar-
ket your invention, where to
obtain finances, how to form
s company, partnership, or
arrange for royalties from wour invention's sale.

Be Sure To Protect Your Rights

The U, 8. A. is the greatest open market for new inventions
in the world. Here commercial striving is so keen that the
unprotected invention, if it has public aeceptance, is quickly
“pyed” and may become the prey of cnger competition.
Worthwhilse manulaoturers w't!]l not bear the produetion
ecoata and salea expense of promoting & new invention un-
protected by patent, A good, strong patent not only opens
the road to marketing your invention but closes it to

ta tha salank of sseding =
mitting youor imveslion 1o Lhe
proper authorities.

would=be chisolors who may seek to reap the rewards of

your creative efforts.

Free Form For Recording Invention

When you send for our FREE “Patent Guide,” we inelude,
also Free, our specially prepared ' Hecord of Invention'

' CLARENCE
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blank, on which you can quickly make and date a sketch and
d_l,*ucriphnrl of your invention. This “disslosure'" as 1t is oalled
may be sbsolutely invaluable us evidence for you, ulml.‘lld
your rights ever be contested, Be sure to get it and use it,

Let Us Help You With Your Patent

During the past twenty vears we have helped great num-
bers of inventors secure their U, 8. Patents. We know the
pitinlls and how te avoid them. We have trained, experi-
eneed patent draftemen and registered patent attorneys
ready to serve you—and esch one, when i’-c undertakes to

handle your case, realises

that he s personally re&g-nu—
7] wmible to contribute the full-
| est individual effort possible.

| Get This Free Book
| Mail Coupon MNow

| Know exactly what you should
do to secure a Patent—what
| must be done ecvery Blep of
the way—how the Patent
Law protects you-—what we,
| as Reglstercd Patent  Attor-
neys, can do for you. Mall
the sbhove coupon NOW  for

ATENT GUIDE

: FOR THE INVENTOR -

our 45-page “Patent Guide'
and - *° ord of Inventlon'
Form.

1 | .rr.

A. O'B
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FoR EXAMINATION

MODERN

INCLUDING RADIOD

i e AND TELEVISION

Fo's Ereal news for anybody nterested i Electricity, NEW

sttt o Apetind FiecolS Boinse b T
ubijerta fu J -|

all shipped EREE for examination; 0T R

For BIG FIELD! Big Demand!

B1G BOOKS

Beginners Bi PG]F! Men who onderstand electricity
urgoentl Aepded  in  thoos
and Experts E lal-ndll of industries, Auios, air-

over A0 pages
=hundreds of
il ast et boais — Ll
most complebe
work of lits kKind
W P v er prabe
LLs

planes, machine shops— ctically  every In-

dustry depémds on l1Mu4rﬁr;u.n-d. FrAT WG W

his subject make big money. Pleasant, fasch-

r.hrlnzb:bl:t' Elqnwutlﬂ learn anil do: lm!:lta
ks, SHes

examination nnd see r.-_.rwy'é m:l!'._ el

ML r.‘ pawer s A wéar's conmulting privileges
sEnthoines Radioes with our engineers now given
EalavE to 8]l buyers of this famous
H n w Cyelopedin of Electricity.
AMERICAN TECHMICAL SOCIETY
[Fublishers—Home Study Cournes)

IJ‘lrIrr-

nmne  Fan
Btnnd B,

American Technical Society, Depk, ES19, Drexel at $8th St.. Chi

"PARKS

PARKS AIRPORT

AIR COLLEGE

EAST ST.LOUIS, ILL;

Offers YOU COLLEGE and PROFESSIONAL TRAINING

Majoring in AVIATION

Accredited by the Illinols Buperintondent of Publie T 3 ;
spproved aa 4 Commercial Ground and Flying amﬁm"ﬂﬁ"“ﬁﬂmﬂg
il.El-«-lml.h_ gm‘.“':;'"‘ﬁﬂu"’a‘ﬂ; m..,f;“:;f"m' the United States Army
Fm"“ ﬂ“‘"“‘? : echanical training. Open Lo high
courses lead to B.8. dep In Pral
Dueralions, Maintsnanes Eann:::;ﬂn.. am“nui?::lpé?:{:nrﬂlﬁ..“m
TWENTY-TW0 THAINING PLANES are used In professional flight
iraining which prepares gradustes for airine Might operations.
7,000 hours Aight training given, 8900 hours being fiown menthly,
;’&EUL’!‘i n.l‘ [ ) I:[.t“‘ut i?lﬂirlurlul fields of aviation,
gradustes,  Enrallment 1in commerel
;;La!!uﬂ ulj-wrg:::*ti.ﬂﬂap;lr:w eﬂml{l:nnn:norl |.‘|-M:|L“JL i -
-AiTE @ w ] L d school purpos vely.
Darmitories amd dlllllln: J:mlp:ll:l :Iirm:ml:-:h. P
Summer term July 7. Send posteard for new Gd-page catalog,

Registrar, Dept. -
1““ fEAR PARKS AIR‘QEJLL'EG E.!.plt-:azrlitf: Louis, 1.

LEARN WELDING

S DBath Electrie Are and A_m[yleng by practical Bhap-
f Ilan method In & few shert weekn No text-hooks.
You lexrn by doing.  Finest equipment, Low tuis

thoe,  Pay-After-Graduation-Plan Alsp, courpes in
Auto Mechankes, Caollision Work, Metal

:‘;lzn::-.l;lll:_urul.h. L-[l;:-.l 2 lusirated literature FEEE
MICHIGAN TRADE SCHOOL PELEesl
ITIR Wondward, PR (ATALOG

Send for 10 days' free use, 10 volume et of Applied Electiricity.
¥ou alsa mErde o &end e a certificate entitling me to consulilng
Fvilegds for one year. I will pay the delivery charges only om the
k=, I T wish T moyv reiurm tiem in 10 dava l.||.||. nur e |141|'|1,|r|.;.
but i T keop them, I will pemd 2,00 after 10 r.gm Bd.00
month until the total price of only 320,80 1s pm R

HAME. . ...

ADDRESS ., v uvvnransaasisnnsas

CITY i onvnansrvonvonnnannnanannans o s BTATE. oaita4cads
Flease attach letter stoting age, oceupation and name and address of
employer amd give ab least one business man as reference.

AUDELS Carpenters

and Bmlders Gmdes
: 4vols.$6

E‘-.rprn.i-rr 'Huﬂd.:u dean=
ers, Huddeng nl? and
all \'u-udw-n:rtlr- ll
Pllldﬂ v rcru ihe ehort-sul
netruct it wikai—
inclwding nh-l' et b
welutionm,
nay ax

wymiama

US.GOVTJOBS

51260 to $X100 at Start

Excellent mmrr.umtu:u far :Ir.l:un Ee 18 to 50, Mo § X
'..'Fn.l Clerka mw ERAFTL gs!cﬁl':’.ﬁfllr.

avernment Pnl.l lom, " It -|:q_-:||u
ﬂ.lvumn sl ré_n-w U tested method wi

Rachester, M. Y.

gl A
HLOTEE f HclOTE @n h (51

FREE BOOK. ~How i6 Hecure n Gomermenr
Aboil muny jpood Eovernment
help you pass examisalions.
PATTERSON SCHOOL,

rite AT QBT
&S Mercantile Bidg.,

e

spand emring. summer, fall, gath-

WI'“" HDT t'rll'll’ butiertigs, Insects for Enmf-

1t'|:l‘"-t'tr!- I buy for collectionn. Gond cash pEleoR

Some worth 51 to 87 each. The work 18 Lo

I'Il!"l?' mtmm;mirwu_n my Instryctions, |11-:-1.1.|u-l.
III!'. fond 10c (ot l.ump-ril

| e Prospectius, before pending haite
re l- nr:l-l.l-r\. Deale i
Ty Danlrr 0 Ingects, Dept. €, Box 1830,

n
oaurss for Lhe

apprentios and atedent. .:
£ dady heiper an
kMﬂsnni’orilnmnrﬁ

Inside Trade Information Ons

How to ase the stee] square—How to fila and et
mwi—How to bulld furniture—How 1o uee »
mitre box—How to use the chalk line—How to uss
rules nnd poabes=—Howr to make 1ﬁmln—4' nrpenters
erithmaile—~Solving urntion prob Eg=
timating strength of timbers—ow to pet girdern
ead sills—How to fmme houses and mafe—How ta
eatimate costs—How to bulld houses, barnas, gar=
m_bun:l!m ete—low to remd nnd lli.l'l'-I
Drawing up epecifications—How 1o
cavate=—How to uoe sottingn 12, 13 and 17 wi 'l.]u
Breel pnuare—Heow to build hoirts and soaffolds—
skylighte—How to bulld stnire—ITow to pot on
imterior trime=How to hing doors=ow to Inth—
Iny Hoorr—Ilow to paing

THEQ. AUDEL & CO., 43 W. 23rd St., Mew York City

:Lﬁ:ﬂ?h?mt:. ;'H Ii::td-ln Guilitﬂwl-l..w T days' lr- LN
o snd §1m nLlily antil padds wiil return ame
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.l i H-‘hDI-
mll Tﬂnul- D

'-'-ﬂq)l pea Troos J.]IJ ot AC. or
Ini, Hh! a8 SLber arc walders

unlly tses

standar
l.-"ld"' qn-i BT, Ueneruus supply furnhuu
th welder. Uiiaram moil bn burn eut.
Ihl”i :I':h;lln-. nwin bodisa, radistors, pre-
rmull paetings anid lu-ﬂ-lﬂw t-.rl.l..
IWELL apyw hern to

ek, Huandily b

Yeare

Bl Manulsenueee, - ‘wq . lf,
SEND NO MONEY ! (! =
tbonsaed usts for the HANDIWELD areund

Uf huma, purage, work shop. A Eatagim,
nclorses, repeir pa; e T o, I'Hhﬁmﬂul,r -

vextora, tin shops, ers, ele, Oriler
WELD mow, Ses wney, Wa'll rush one b
you, eemplale =il wogglen.  Par post-
ﬂ;‘-ﬂ auly lui nl- fow penis W-lutn. = d-h. hl.-l. raturm H A& NDI-
ELD days from reeeipl azd money paid jor 4 will be relunded in=
kw Euur m
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“They Made the Grade”
...50 CAN YOU!

Big names in the musical world,
like ARTIE SHAW and NICK:
FATOOL, are usually associated
with GRETSCH DRUMS, be-
cause they know that these fa-
mous instruments have led the v |
drum world f[or 57 wyears. A
money-making career may be awmtmg IHT!E SHAW
you as a star drummer in a big band . . . ad his drammer
but start with' the best, a GRETSCH, HIEH FATOOL
chosen above all other drums by dozens
of the greatest drummers in America.
Send penny postcard for literature and
I"B‘.EE n}:ﬁm ph of your faverite drum-
information about EASY-
PﬁYHENT PLAM and FREE trial. Give
street number; address Dept. PM 52,

The FRED.GRETSCH MFG.CO.
Musical Instrument Makers Since 1883
60 BROADWAY, BROOKLYN, N. Y.

GRETSCH also offers SUPER VALUES in Guitars,
Saxophones, Trumpets, Trombones, Accordions.
Send for FREE catalogue. Mention instrument.

)

LEARN HEHH& BIIITOBHIHE

Lo ol 73 rn n cﬂ:u!uhr ol * &
I' Jlnh." "W Tul o m_.ld ‘llblﬁ.
" Rig lar E'-llllrl,"' “Her X"
Basa 1o for ]"l.ctllru Chart
Tta ¥OuE nbﬂlt.ll. .}
THEL Illﬂhl!-ltubdi..:l!&lh'l N.m-u-nu =, Claveland. Dhis
ENGINE[RI NG it
TWO YEARS
I 8, Tegree courses in englnesring: Elsctrical, Civil, Clem,,
Mechianienl, Badle or Aeronautical. 1 yr, Mech. Drafiing.  Ap
proved by Civll Aeconaitics Autherliy. partleipation in Filot
Traintng Program, Targe Indegrrial sent Frefy courneg with
put extra charge, Earn board if desited. Low tultion. Enter

Jupe, Beplember, December, March,  Wrlie for Colafeg,
551 E. Washington Bivd., Fort Wayne, Ind.

INDIANA TECHNICAL COLLEGE

IOOL&DI DESIGNING
DESIGNING

ists Trode, Machine Dmafting and Design, Practical shop teaines

g ill- the world's Industrial center, Write ternday for full information.

NATIONAL SCHOOL OF MECHAMICAL TRADES
Dept. 29 H2E W, Lake St i:h-u.-ub. .

TASOFE’, world's largest builders of Complete Photo.Engraving
Flants. We supply DEWEPAErS, illu.-riu, siwd be, m-'ll-eg'ﬂ. high
scbools and individuals with pr =-built equipment, and give thor.
vagh raining in Pheis-Esgraving l.'mI Photography. (home of resl.
dencej—all at one low cost! Cash im em papulanity of piclures Blg
amonay working full or part tisse for ethers, or opem Four awn well Ilf-
ing buzimess. Amazingly small investment. Cash or terms. Catalogs free.
THE AURORA 'EGHCI.‘IHI. OF PHOTO-ENGRAVING
Dept. PM-28 Tasepe” Bldg. Aurera, Mo

Cr:rrres ondence Courses In LOW AS

RADIO and ELECTRICAL ENGINEERING 25

ELECTRICAL ENGINEERING, Get good grasp of wide olee-
HI -l fleld, Modwern, Very understandable, Theory made sasy.

IO _EMGINEEMING. Eurs Gos course in radic, publie sddress,  photo-slestris
work,  Traind you Uk B @UEEF-service mam, fiml vad h T il Lk
DMLY 335 wither cogres Delemnd paymeni rll:r. A

E Wit for lres coples of sehesl eatnloge, studs mrain 5
LINCOLN I’-HGFN EERING SCH I.. Box 331-P3, Lincsin, Nebr.

%'%ﬂ mm.r"'_“tr.-.::.gs:.iz“ e S b}

honrd i ot slekin
wille. free catalor write

Mashville Auto-Diesel School, Dept. 75 Nashville, Tenn.
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"GIVE ME
YOUR MEASURE AND

LET ME PROVE
| Can Make

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

DT eare how old or Foung

youl are, or how ashaomed of

vour present phyeieal comdi-
tlon you may be, If you <an
simply raige your arm and flex
it T can add S0LID MUSCLE
te your biceps—yes, on each
arm==1in oouble- quick time!
Oply 16 minutes o day—right
in voor own home-—iz all the
time 1 sek of youl Amnd there's no cost
ir 1 fall

I can broaden Your shoulders,
strengthen  your  back, dovelop  Four
whole muscular syslem INSIDE and
OUTRIDE! 1 ean add inches to your
chest, give you a vise-llke grip, make
those legs of yours lithe and powerfol.
I con shool new sirength into your old
buckbone, exerclse those Inner orguns,
leelp Foul eram your body =0 full of pep, vigor
and red-Wleoded vitality that you won't feel
ihere’s even standing room®* left for weak-
mess apd that lazy feeling! Before T goet
throagh with you 'l have your whole framo
“measured’ o a niee, pew, beautiful soit
of muselal

What’s My Secret?

“Dpnamiz Tensden ™ That's the ticked! The ilentical
natural mathod that 1 mysei dav £ ol
my¥ hody from the mrawny. shinny-rbestal weakling
wan ab |7 Lo my peessal soper-man physigquel Thous
snnde of othes idlows ase becoining _1.rvd|1\.||-|1hr-..ll.
speimane . r.mﬁﬂ o gadgety
traptions to with. Whon rou have |l.'IFhl.‘|d o
develop vour Escenxth through ' Dyssmie Tenman

¥y can laueh st artalasl msscle-makers. You
Ilm;‘p’ utilise phe THOHMANT siisle-gowsr in
your own (ked-given bod—vwmich i ipsrenss
}5"‘ m1ﬂ||n'|:r diguble-guick into real, mlid 11VE

oy muthpd—"Dymamic Tenrien*—wl turn . Actual photo

pl-;‘!l 1ag, b8 inhl-

irkk for yom. o theary rery rrolae i9
kb e T showing how

™ nly 15
minutes 5oy bn your ewn honre lilwu I:Tl-l; VEEY CHARLES ATLAS

Flart }l:".l I e using my seetbed of “Drnn-m: m‘ 'I'n-m

I -mun -L:.n\ -unruﬁ:e:uu-l,_v -:nry ""f':'f"r,u
bt - et 1§
T e T "

FREE BOOK “inaSiresgtn™ "

T talk 4o you in straight-from-Eha-shoulder lamruase, |
l.rln!d with 1||l|:|1.rll.|nl.l.|“P.|r1.nr- of mvssl] snd papils
mllows who beoame NE M'\‘-" |1 IItrmll.hu my way. |
Bt B do. Bee what [ |
foday AT DECE. c:']i'ﬂ'tu-:hh A'J."""‘tb[“ﬂ:t h"ﬁ‘
115 2ied B, New York Ciiy.

CHARLES ATLAS, Dept. SE,
115 East 23rd Et., Mew York, M. ¥.

1 wank the mur wypbean of " Dynd -nr Tennlan™ will hellp maks ;i::

H’uﬂ:‘ﬂ

-u.l'u.. T boaky Health and Stoamgtn —

1 e T S e T P T Gl A i P
(Please print of write plainly)

AdARERS . 2y o . S A T

CltFa vrvavnrsesesrnn R T States s s a s

I:-hl'- hHL'n' body asil hig nluﬂum davalopment
Tall details of Four
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SPRAVBERRY RADIO TRAINING
ucludsh FULL EQUIPITEN]

Expotione Ciilidogineg 0,
i
0,

Over 100 Experiments plos Many
Other Special Features . . . ALL
Designed To Help You Make Fast Progress
EPRATEERHRY Tmising staris right ai thas B
lﬂ‘ Radio . . . uniolds meh soliject n e ll1|||p3||l:lE Iu:nrl.'l u:.ﬁlmlﬂf.m
!'Ind.u !I-I:; hulur 1I||-:_-MI'I1 |:| o l'r\!i'?:Ildu.‘rl.u--- lﬁucluhium. Elgnal Tracing,
i i &l wnkl, Awvtin 1EudEe rirenicn, Feesiinlle Had
Itudio Sob Kapawr snd Instellates ok, b
Tralning Prepares You For A Business Of ‘I'uur Own .
Or Good Radio Jobs at Excellent Pay e
The great Tascinatiag nnil geoeressiva Balil of Rnidis offers many o
tamities te Les man who wanbs 18 gat abend. My Tralsdne i muﬁ
18y alifo motws i Uiase ofnoriumltion. #PIEA 'Y RER DY Metlods are
tllurnuih aad practical. Your Traming will nob Intecfers with your

Presemt
HNo Previous Experienmce Nooded
Tt srakes no diTefcnsn & hat your eduestion hes ben. 1 ea
ik Fou uukkl{ for n gued-paying Hadio job, | meke 1t sasy NE
¥ou bo grasp Radia grinciples sod renembesr thom,  Veur see-
eoam ls ey Jull seapamaibibiny.

You E-t Professional 'l'nt Eahnrmnl
Experimenta
46 lh\]ilﬂ l'-tii-'ﬁ l: fsidal

n.h-J.mu 3; Hﬂ inm ST AN ALY BRI
_Fmﬁtrlﬂ '\l-ﬂ'l'\u ] rﬂ !-"f 1* H-IT"- lH OF RADID EQITIT-
with your own kanda,

hile ¥ou Learn
My BUSINESS BUILDES ahow yon
B B Bl Woor eguipment En ||r |.|,|.l.1
Iu.-ndllq monay-meking Had
THE im‘i'v'n“?:'?:'a'#fo’ﬂi"'ﬁ 15

El

UNDER MONLY-BAC iol’-'ﬁ*

RUSH COUPON f=: BIG FREE BOOK
SPRAYBERRY II:P"!:!“'I; OF RADID
wity Fiace, M. W.

ER"}E gy o "HOW TO MARKE

ca BBy inenens
Aduress.. ¥
City i 77 IR Fa
(Mol dn rwnnigs or auts coxpon on pensy poatrard]
CRLLA L LI LR ] L L L L T T by P TP P TP

146 BADID PARTS

ame rosh m
MONEY IN RA

LR LR PP T TR T o T

BOOKS SENT FREE

on approval. Just mall the coupon and we'll
gend rou a et of these remarkable aute
boole, Whether you are a mechanie or helper,
expert or apprentice, auto owner or delver, if
you're interested in Enmowing all ahout suto-
mabile mochanies, take advantage of this
I"Illllﬁ EXAMINATION OFFER

GET A BETTER JOB

1 A beiter job—in the giganiic sute indnairy,
L BIGGER PAY—a chanbs to go Into business
= for :'-rm[:lirl:' aI[rll gt o share 1:ir the p:uul]sil
are wialting FoF any man who even 11}
Fl‘" YOU FIX T2 iries ta |mprove himself, Leamn puato on-
These wonder books tell  gipesring with thess wonder books o new
war—ia apilel teference methel, Blmply wioe
the JIPPT INDEX to leok up the answer to
ko mteeting—to set TI any gute problem. Ballt by eleten of Amer-
ING=—how to put ¥oOr |t greal aotomodhiile engineers, and writ=

ﬂr‘;ﬁ":h‘f_” E",:'.ﬁ';'l“ m‘;“:g “;t” in simple langeaze §0 ¥Ou eAn uRdar-

LLSS o

oSl in
:I:.I—:-.-r;' k]:n fhe shimm

A year's consultin wvileges

A R oL with owr .nginuu‘ u::'l EI?II'I
gaon pues, 200 e | Gitn “Hhete ! hooks " without
|:l'n|n'\m..:Ik ole., I.hlhumnk extra charge.
Marine Engines, Avistion  For a ghort time we will include a Mew
e e Dt ataat EXTRA volume with over 300 pages includs
Eﬂ.r-m.mm fexibla Img late ears with wiring diagrams and
Inding., data shests an each.

AMERICAN TECHHMICAL SOCIETY (Fublishers—Home Study Course
Drexel Awve. & S8th St., Dept, AS19, Chitags tllma?‘ ¥ o
I would Hhke W soe (he S-voloine echitber of your AUTO BOOHS.

will pny the deliv chorges only, but If 1 choase to, I may
retumn them expross collect. "It atter 10 diys tse | prefer o koen
themy, I will send. you Thlr he bplance at the mate of

only 33 & mwaih, wntil :24 Hn is enae 111¢-Lu.1n eonsultin
gervice @il extra Waluime Mo, 7, as pwr your offer o ¥
TR 5 0 m o0 B 5 8 o o A B

MBI 7 o e o AT S s e e

Cl
Please attach letter staling Age, dccupation and npome ond address ‘of
emplayer and that of ot Teast ono Business mon &8 relerence.
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ENDORSED BY
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O Conm LTD
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STUDY AT HOME
Legally trained men win high-
or pogltlons mnd bhigger sus-
r'l."?:g. in business snd |.1l.|h'|l|‘

bl 'I-l o LD ruln At '|urrll-
! Sisceannll
o forn
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Chicage

I'ﬁure Ability: Mm Pruﬂzu- II'IL‘IH Money
e

America's
Low - Pricod
il Burntﬂ

Burner far M
—fuel-gavere. 17th year in the

LACD DIL BURNER C0., 151

.'|| LEy WHITE!
Grivwald,

.
1il-hirner i
Union Avi.,

lawa

Bend poatoprd lor our free eataloguoe,

Thonsands of bargains,  Address:

HALDEMAM-JULIUS CO.. Catalogue Deply
Desk M-534, GIRARD. KANSAS

s-umr:ni
Nﬂ'ﬂ* an eloctric w‘.‘il":l!l{. I.rnmma' nnd nnldeﬂnﬁ
reh, complete with Sﬁ*l.r anit, gogglen an
FIJFI lics, Warks INSTANTLY off any ﬁ;-ht
k. Doean thowsnnd ond ong repaie joba
ntl‘.nlin-!m:dr'{:hi';'[ SOV |T'lb"'.l.'nn aliminom, iron,
Bleel and other metala. lnﬂlupm.bln for
Autn, Body and Fender Hepairs, and home
mp—a:rn.aunma_ factory, farm_ enginaer, Jani-
jtor, shoet matal, radio mnd [:nc'_'rr'h.- repuirs.
Anyone .Iznn Iumnl! le without previous experi=

l"'f'll!l:lwl Ir_rl:ru:lm-
R tions “10-DAY HOME TRIAL {
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‘i? HEN vou place in the hands of an atjor-

esl, maost comprehensive  patent which your  invention
warrants.

This old established firm of Registered Patent Attorneys
offers you those “EXTRA™ services and facilities which
contribute so richly toward obtaining this desired result

of practice at the United States Patent Office. Very often
we are. able to give our clients money-and-time-saving ad-
vice based upon our extensive experience in patent matters.

thoroughly experienced in the particular art 1o which your
invention appertaing, Adequate linancial resources enable
us to ofler ¥ou the convenience of deferred payments if you

MERLIN M. EYAMNS-—exoeutive

hesl of ome of the world's

largest firmes of Registered Pat- need it. But with all the “EXTRA™ services we provide

] s t"l"":"‘-':' for JI']TJ"" "'!I for our clients in our attempt o olain strong patents, our fees are quite
all m  cventury Thas helped

countless  fndividual in '““'!'"”‘

to proteet and commereialize Your fnguiry abeut eur services will bring you promptly, the two hig

their idems.

plainly written books and Evidenes of Invention form illustrated below.

PATENT and SELL
your:INVENTION

Opportunities for men with In-
veolive ideas have mever been
greater. For 43 years thls frmn
has been belping such men. We've

prepared two books that plainly
Slﬂﬂ“ﬁ{lna protect you: how to obialn n gooml
on sirong patent and how to fnd a
WHEN the coupon below: IE brings vou
both books FREE-—alse our all-
: How 1 Lowentlon®™ formo.
to Sell an S : VICTOR

tell yvou how 1. 2. Patent Laws
biiyer for your Inventlon, Use
and 1 importent  useful “Evidenes of
S INVENTION
2 vA " s &

Co.

REGISTERED PATENT ATTORNEYS

MAIN OFFICE: J10-E VICTOR BUILDING
I WASHINGTON, D. C.

es of facts for

68 v

t
the importan
ﬂﬁdf [nvention Form!

Pittsburgh Office: 514-N Emplre Bullding
Los Angeles Oflce: T16-N Security Bldg.

Flush by retum mnll, Free covdes of yoef oaks YPatdinl Peo=
tection™ mrsl "When amd How o =ell an Invention" =—pleds
. jmpormant CEvidence of liwention™ Form.

s & # Name. ... Padpesddiassabiaiiesadaied nasnsdesy e

Evidence ©

Adidiress . . .

COUPON i oo FREE ! | s

MAY, 1941 19A

ney the responsibility of preparing your -
npp]iuul.'iun for palent, you riglltly expect to gel the glrong- E

We are able 10 draw priceless information from our years

We assign to your case a Registered Patent Attorney who is |



amboo Porch Table Has Inner Storage Space

- -

One of the new pieces of porch furni-
A B LL Y ture is a serving table made of bamboo,
: : . pumpkin-like in shape, Hinged at the
center, it swings open to disclose stor-
. age space for dishes or magazines, and
v a drawer to hold silverware or smoking
"' accessories. Rollers under the table
111.'11{?.'_1'r easy to move or to open,

: Bowl on Agitatﬂr of Washer
4+ Holds Small Articles

_ Fitting on top of
. the agitator of one
y of the new model
4 electriec washing
=% _machines is aplas-
4 fic bowl to hold
Y small articles like
-, handkerchiefs and
~ socks, easily lost in
% the washer. This
,removable bowl
forms a separate
washing compart-
ment, and fins on
its outer surface
give additional
serubbing and agitation to elothes that
o Tise to the surface in the tub.

i\
AT,
e

J
L

*

L]
Vacuum Cups Hold Bath Curtain
To Prevent Splashing on Floor

Small clips with vacuum-cup attach-
ments mayv he fastened at the lower edge
of the shower-bath curtain to keep it in-
side the bathtub so water cannot splash
5 onto the floor or run down outside the tub.
= The clips may be spaced every few inches
. to hold the entire width of the curtain.

:z L f‘{ M

"&MU‘_, lﬂ Aavo Y

4 o

WHERE-TO-BUY-IT INDEX FOR THIS DEPARTMENT IS ON PAGE 29A
20A POPULAR MECHANICS

(More Popular Inventions on poge 29A)
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Amazingly Easy Way to get into

E lECTRICI'I'Yor HADIO

Students in Radio Service Course use
modern equipment to test and repalr
receivers,

Students In Rodio Operating Course Working on Real Electrical Equipment
det nctual experlience at control Ay i LTH
console and cast transmitter.

I'LL FINANCE YOUR TRAINING

Don't spend your life hoping for a better job and a better salary. Let me show you how fo train
for positions that lead to §35.00, $40.00 g week and Hp i the great fields of Electricity or Radio NOT
by mff(:‘rj'iﬂﬂdf:ncfﬁ but by actual shop work right on real E]L"l'."l'. rical and Radio equipment.

Then on my “PAY AFTER GRADUATION" PLAN YOU CAN PAY YOUR TUITION
IN

Lack of experlence — age, of
advanced education bars no one,
Don't let lack of money stop you
Most of the men at Covne have
no more money than you have.
That's why [ have worked out
my astonishing offers,

Earn While
Learning

Ii you need part-time work to
help pay wvour living expenses
I'll help you get it. Then when
vou graduate we will give you
real graduate employment
service,

Jobs, Pay, Future

To get a good job today vou've
got to be trained. Industry

demands men who have spe-
clallzed training. These men will
e the ones who are the big-pay
men of the future. After gradu-
ation my Employment Depart-
ment gives you Lifetime Em-
plovment Service.

Thl a 1-|n.'.-e!| rn Areprool

I| ||r||.||*- b

H. €. LEWIS; Pres.

COYN

EASY MONTHLY PAYMENTS AFTER YOUR TRAINING PERIOD IS OVER.

“LEARN BY DOING” ON REAL EQUIPMENT

G
b l.I'|"|'1II-E: *s oot ||.u|..-|; cov" E
et SHOPS

2 OPPORTUNITY FIELDS

Select Course You Are Interested In and Mail Coupon

RADIO

RADID Servicing in B Weeks —This condenzed, easy course prepares you for a good-pay

radio service job, Course includes: Elementary Radio and Electronics ® Practical Television
® Building and Testing Radio Receivera # Orperation and Function of Various Tr .5[13[ Vae-
nike, ete,

LLLLEER TtlhEs, Til.ni.ng l:ui!n. Ccmljh_-n BEFS, TI:'LI:I,FEHT[II{'Y:\. H[’:lé:ikn.—_"lﬂ., PH'IHJ."[ SIJ

® Auto Radios ® Frequency Modulation Radio Receivers ® Principles of gﬁoliun Picture
Sound Work * Principles of Public Address Systems ® Operation and servicing of sound
keads, microphones, photo-cells, exciter lampa. lens adjostments, pre- amg;]lﬁers power
amplifiers, power sprakers, tone controls, Etc., etc., ete. Full details in my big, free book.

RADIO Operating in 5 Months —Here ia our complete, q{ ractical course in Radio.
Prepares you for Government Radio Operator’s License exam., Radio Telephone Ist Class
License exam., Radio Telegraph 2nd Class License exam. Course includes everything
covered in 8 weeks' course, PLUS: Handling and operating modern transmitting equip-
went, ine '|1:||:|11'|!. ahort wave ® Radio T-E]l!j..t’..i]_'.lh. code prac tioe & Handling :I.'|||(‘r1:||:|h|:rnrs and
studio equipment ® Construction, operation. care and testing .117 trunsmitting equipment
* Hapdling studio programs ® Microphone technigue ® Operation of recording machines,
record players, and plek-ups ® Frequency Modulation Transmizssion ®# Practical operation of
radio control desk and remote control ® Federal Communication Commission rules and
lawa, Ete., etc., ete. My Big Free Book has complete details,

ELECTRICITY

ELECTRICAL COURSE Requires 12-Weeks—The field of ELECTRICITY OFFERS
the trained man MANY INTERESTING opportunities, Here at Coyne you get a training
designed to give you practical, workable knowledge of many brunches of Electricity, such
v Slgnal and Alarm Wiring and Maintenance, Wiring for Light and Power, llumination,
Armature Winding and Motor Repair, A. C. and I}, C. Motor and Power Equipment
Maintenance, Power Plant and Sub-Station Operation, Electric Refrigeration, Aute and
Aireraft Electricity and other branches of Electricity.

Get the Facts e e e e e

1 Covne Elecirical Sehool, Dept.S1-72H, )
Covne s vour one great chanee to got into avne Electrical School, Dept. al= v 1
Electricity or Radlo, Every obstacle is re- f;‘“ S‘;! p‘;“":‘?i‘l &t., Chicago, 1L, i
moved. This school is 42 years old — Coyne g:.-::.rml Tr-rsnﬁnsl:'“mk for the coorae 1 hawve
training is tested amd DrOYED, You can get checked, [tis understaned this does not obligate
training first—then payior it ineasy monthly me aml no solesman will call.

a}mr_nls after your training period is over, lj |:|

E ou can find out evervthing abaohitely free RADIO | ELECTRICITY

nand let me send you

Simply mail the cou

= - - —— - --I

the big, free Coyne book. This does not obli= | ygase o o . -
gate you. So act atonce. Just mail conpon,
ELECTHIEAL SCHOOL JADDRESS, ..o,
500 So. Paulina St., Dept. 51-T2H, Chicago ! civv T o 1y - o PTTRUO

MAY, 1941
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OW ! Complete Course in

i FINEEHPHIHTIHE

Same text matter and [lustrations
wo wsed for 15 years In Instrueting
students at a eost of over §100.00
each. Now available in3 great books,
15 easy lessons, FOR OMNLY §2.040.

Increased

production

means more
Jobs for MACHINISTS

Pﬂﬂ'
Palp

e v of the world's

and bigger pay for men who know their work 15 EASY Written by Paul N. Waggener, ong of the world's
fingerprinting (0 business, comntércial, &nd crimi-

This home-study course gives you the practiea] facts om LESSONS . Prafusoly il Etrated, Covers evory step,

All 16 lessona come at onop. Mothing more $o pay.

Send only $2.00 or pay postman 82,00 plus post-

nge. Hl.'ll your §2.00 TODAY for this amazing

bargain, Waggener Fingerpringk Soerp, of Ameribca,
“ﬁ 108, Memphis, Teémn.

modern machines, up-to- -date methods, you need to advance
in machine shop work. Take advantage of the other man's
experience as found in books, to solve your problems,
increage your efficiency, with

The NEW AMERICAN
MACHINISTS' LIBRARY

5 wolumes—32014 pages—1853 lllustrations
(A combined home-study course and reference library)

Th15 library of machine shop proctice was written for practical men.
|iil.-r-1 you the best methods for every kind of maehing shop work.
nlly explains lathes, drills, and other machine tools and thedr
tion, automatle screw machines, speeds and feeds, gear de-

slgn ancd netion, punch and die work, melol gurfacing, elr.

HOME STUDY

e Plaloly  written—eompletely  fllustented—the best kind ot ; "
Beip to e machine Shap man who wants o advance himselr, ; HICAGO TEcHNl AL anLEnE
Mo money down—special price—easy payments. | E-&01 Tech Bidg., 118 E. 26th 5t., Chicage, 1L
A s i i S e s e ———

[l r T

' EXAMINATION COUPON :

! I

i H:EH.A'II‘-HlLL BODK ©O. 330 W. 42nd St, New York tosted training. Backed by 35 yeurs experience.

[] Send me for ten days' examination the pew American Machin- imludﬂ ,ﬁ, ;m-h“um Desel Service an Dnmr.iun- Diesel Pu-f"
s Lil:;-nry. ':t satinfaciory I will send you 81,50 in 10 days I chine Shen Proctice, Auio Electrics, eote, ﬁf‘l’lh"‘ lan

I ana sioo monthly until the price of i‘Eﬁ 50 “i Jrabd. f“r:“‘: ] gpecifie necds of those with or without jobs, deat, Inrgest

I mmniad, 3 will retors: O hooul posabd. - (feiniake prompt ) D Wort mualifies you and helps you get a o ey

| BipaHal wTits plainly & i T"mm“m ,]mwﬂ; to L. A- Earn room and boosrd while learming.

T e D R R L R e Lt Request Free Ca

j Moo AdOFCES. sosa . iana s ras s st e I hpt. E=PMA

1 ;‘;:; P - T e A A et P S : "ITI nlll s Los Angeles

Ol s snisaiaasanrnrnranredrs b b rsbaipn rRarw 1

‘Numt'ul"l.,nm:lnhn.\r ........ T . T I EARN IAT N

——————— ——

are NOW | e o iaient it oo
‘5 rep o !':l--l.rllnﬁlm-lnl Fngieering, mechunics, drafy

ﬂ..dm muhmw l].u: Jnll.ru:urlu.l.l. Tran ll. Amdt‘m

" Sen tial Work in '. Auronﬁ@'ﬁ'ﬁ;ﬁmﬁ?

""RA Tl NG

Earn a De
From A Chartered Inst tutlnn a-'l Higher Learning
Employers Demand lltr:l'ee MEI‘I Fnr Hcy l'ns-itlurl.

i1 Degrew Courws in Elsoiriesl, | 'llJ Blmr nl, Diealtle . -
[

ANIJ‘D ESIGN

Get into There is a pressing need for well trained | Soodin Smee B M
Drafltemen—to meet Industrial and Defense ¥ .

MECHANIZED requirements, Plans and blue prints must come

INDUSTRIES first in all defense activity. More impartant—

|.'.|I:I-H 5

for the future—draftsmen and designers must Hple '”r“ <l ”J'J'I-J“ “Ql:“; Frepare in spare

& 3 4 . Iy K LT o P i EXErence

Maochinery come first agmin }n changing back to peace [B AP 4, o s e ;.I;.1,.F.-_:|11.-]|.-|,-.|_

Toals—Dias timw production. Here is YOUR opportunity BT" Bend o7 fre pporiunties in Pho-
: i . tography”, particulans aod requlirements,
Avuto-Buses for a better job, Good Pay—more security. at “ﬂ'ﬂ" Amlﬂﬂn e chect ot l‘hnu-lgr-p-hy
Truck-Tanks 1315 Michigan Ave., Depl. 1335, Chisage, IB.

Transporation Get Practical Work Training

Adlrplane Design I Will train you at home—in your spare time
Industrial Design —by apphcdtmuuucw:rjll O :?c:l.ual work, the
Mansfocters same kind of jobs you will dein the Industrial
Archifactmes field, _:mr] train you until you are competent,
Building experienced, holding a good pay position-

just as I have trained many hundreds of
men from 16 to 50, When competent I will recommend your
practical work experience as references. You don't need previous
training to start with me—and lack of higher education should
not hold you back, You can pay menthly for this practical
Lraining from an Engineer; the cost is reasonable,

Professional Drawing Instruments, all work-

Fit Your Abilities

TeThe Opportunities
You bave wnused talents
and mental powers. Learn ml
develop those faculties of mind
which today’s world of dusiness
demands, Start life anew—swith-
ou! changing your affairs. Write
the Rosicrucians for free Sealed

GET THE fr'ng l?"ls'l-i]s?id""twéj}“ uti'?tfat?mish:d ;uitnh Book telling how you may receive age-old
ining. Thom't pu umn r, or too late. : ’
FA,GTS Start in Right NOW. Take the first easy step teachings :?i-;;}-::haﬁ;;néallipiwﬂ-
today., Write for training details and cost. h : b
NO W Engineer Dobe, Div. 3375 Libertyville, iil. | The ROSICRUCIANS, (Amorc)  San Jose, Calif.
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It's fresh from the presi—this NEW
FREE BOOK—packed and jammed with
latest facts about patents, inventions
ard the modern inventive market . . .
nawly written, newly published and
copyrighted, disclosing the latest developments in
modern patent practice. Learn about today's de-
mand for inventions, how modern Inventions are
sold, how your patent protects you, fachs about
royaltins and the modern method of merchandising
naw devices, etc. Book containg latest infoarmation
on patents every inventor should have.

Request your FREE COPY NOW

The demand for this new free book is se great that
our first printing is going fast. Send us your requast
today and we will arrange fa mail you copy of book
"How fo Protect Your Invention" at ance. Take no
action about your Invenfion untll you receive and
read this new book; but act at once in filling out
the coupon below and mailing it te ws for your
FREE copy.

TAKE FIRST STEP

By all meant make an accurate, dated record of your
invention on the "Invention Record™ form you receive
with our FREE BOOK and mail it te us immediataly.
This form, sent free, will enabla you to establish the
data of your invention should need for this evidence
arize. This step costs you absolutely nothing, vaet it
may be vital to your success,

OUR SERVICES TO YOU

As Registered Patent Attorneys before U, 5. Patend
Office, we are especially equipped by ftraining to
handle your patent case with skill, thoroughnass,
compefence and promptness. We are located right
here In Washinglon—we make pertonal calls at the
Patant Office, and we give persanal attention fo your
individual case. Send coupon at once requesting our
BEOOK and |NYEMTION RECORD form—both fres—
know how the Patent Laws protect you, and what steps
to take to zecure patent protection and sell your
invantion.

INVENTIONS FOR DEFENSE

R“s Your Army, Mavy or Aviation lnven-

INVER

vt PROTECTondSELL A
VOUR INVENTION _S&

TO0Rs

4

= | 1
e
PO ]
<= _ Brvention Record

%L

McMORROW & BERMAN

REGISTERED PATENT ATTORNEYS BEFORE U. 5. PATENT OFFICE

WATENy . 135-H Barrister Building
Washington, D. C.

1
|
1
|
1
|
Send me your new FREE book, "HOW TO PROTECT 1
YOUR IMYEMTION™ and specially prepared ““Invention I
Record™ form at once. | understand that this request !
does net obligate me. :
|
|
|
1
|

tion to us for spocial precoutionary MOMIR, - ovirnraneisies s s s s e sasa s e
advice and oid. Write
McMORROW & BERMAN Address
Registered Patent Attorneys .
135-H Barrister Eldg. Washington, D. C. City et ;Iu;..rsl::lm S :
MAY, 1941 23A



DON'T MISS HALF
THE FUN IN LIFE!

Learn _}fpﬂffd varite prstre-
ment withont a teacher

OW IT'S sy o learn music at

home, withoul a teacher. It's
fun to learn this new, [ascinatin
‘Il.':ly_ m your spare  Limwe — ang
imagine the fun it will be, in just a
short time, to sit down and play
mosl any piece you wish for your
admaring friends at parties,

You don't need any special talent
or previous musical expericnos (o
learn, The UL 5, School of Music's
fascinating, print and picturemet h-
ol is easy as A-B-C, yet it assures
you of professionally thorough lra:mng From the very first les-
som, you learn real tunes—without old-fashioned, manotonous
exercizes, First you are told what to do—then a p;u:tu:e shomas
you how Lo do it—then you do it yourself and hear it. It's like
playing a game—iand iL's so easy you can't go wrong. Bestof all,
thiz quick, easy key to pleasure and popularity costs you
only a few cents a day, whalever instrument you choose,

WRITE FOR FREE ILLUSTRATED BOOKLET
Alafl coupon today for Free Hooklet and Print snd Picture Sample
explaining this fascinating method in detail. Mention your favorite
instroment, Instrumenis supplied when nesded—cagh or eredil.
U. 5 SCHOOL OF MUSIC, 75 Brunswick Bldg., New York Gity.

U, 5. School of Musie, 75 Brunswick Bidg., N.¥.C.

Please gend me Free Booklet and Priot and Picture Bample, T would
like to play Instrument checked below. (Do vou have instrument.., ...}
Piann Aeeordion Trumpet U ki lale

Yialin Saxnphone Trambonis Other |mstrument
Guitar Mandalin Banja

BT, o S ——

Btreel

[ 15, " Slate. —

Contains Important Facils
and Essential Information!
U weLoinG METHODS
T WELDER
s _ELECT Ftll:
m OXY-ACETYLENE
. THERMIT
\Uﬁﬂﬂ'AfMELT
SHEET METAL

o BPE

N\ PRESSURE VESSELS
\.\ FARIQUS METALS

v AR ANE

A RDE NG = FACING

CUTFING

EVE PROTECTION

Every Welder Ehould Own This New, Useful Book contalning elear,
ennelse, practical Information, polnters and fasts relating to modern
practice in all Branches, Fasy to reud and understond —over 400
pages Fully Ilhistrated —Nexible cover —pocket size—a Rendy Rel-
erence that Answers Your (uestlons accurately —Money Back If
not 0K, To get this assistance for yoursell, order copy today.

— — —— — — — ——— — — — ——— — — — — —

THED. AUDEL, Publishers, 49 W.2Z3rd 5t., NewYork

Fleans maifl ATDELS WELDERS GUIDE { Price §11. 17 antisfactory, [ will remit
31 on ita safe arrival, otherwise 1 will relorn e book,

B L e e e e o e s
R L o L ke T i e W 2 U e e gt 1]
O PRI o o o i e e e e . e L e o i S
Emgplored b _ _ e R

24A

ENLADG N

EASEy

TREASARE FMDER @
= 1

(Rali] E.:glNI

Make it * Do the Job
Yourself « Save With
the Helpful LITTLE

LIERARY OF

Here at amazingly low eost is the praetical help you need
for making things and doing everydmy jobs around the
house, Each booklet complete and llustrated with photo-
graphs and diagrams. Only simple tools needed.

METAL PLATING & COLDRING
—BEssential formulas for decs
ommting, coloring, plating
metal.

FHOTO EMLARCERS — Shows
ou how o make four difs
rimt nlArECrS.

OUTBOARD RUMNABRDUT-—Fast,

V-boltom boal, 14 fu. long. FAST ICE YACHT — Cantpletd

ELECTROPLATIMG = Capper, dtetakls on buildinge and sail-
nickel, ehromium, gold, sil- ing Closs-E jce yachi.
VLT, EXTRA ROOMS 1IN ATTIC=Adn

value e your home by bukld-
ing extra room in sitic,

BASEMENT PLAYROODMS —
Hulld attractive playrosm in
Your hasement.

POWER TOOLE—Muaild yourown
workshon machines; sawi,
fathe, drill proess, oies

WELDERS—Diwtails on nre asnsd

3 rhed for 110 wvolt
i et PHOTO PRINTERS _ For hath
ARDEN profosscinl — an (AL TR
co‘ia:a‘:'rllljﬂc“—rrg'gttﬂrr. phoiographers. Nogntive

dryer. split secomd timer.

SAILING DINGHY—This 14-fi.
boat enrries 140 &q. i, of
CANVES,

TRAILERS—MAidiet ''tear dron™
house railer; several wlility
trailers,

METAL CRAFT—SImple Insirc.
tioias for making novelties,
useful articles.

MAGIC FOR EVERYBODY —%iim-
e wricks 10 puzzle  your
friencds,

tﬁHﬂllHﬂ—I}lDwim-th1drl: i
metual expeErience, wills on 16-7i. Canadian type,

CLEANING FORMULAS—Frep- LOWER YoUR FUEL G%EIT_-
aragions for woodwork, au- PFrocileal  kinks on T
to,  hruskes,  [EPCE, U, furnnee, handiing drafls,
marble, cbe. Also, soaps -,,,,i wemlhor =IFipping.

Helnbbieg. wc‘mtlil_l Tultr!_ﬁkhﬂuwwf:cg;_u
SMETIC FORMULAS - Make athe g FIPUEE. /o8 G

':ui_'r“u,- me, lbons, other prods TRAPPING SMALL AMIMALS -
uels for yoursell and 1o sell, Lurings fur bearers, propar-

TREASURE FINDERS —Huild ::'u:g' bait, traps: dressing
your owh  breasare  Sinders Bkins,
and mscinl loenter. MOTOR-DRIVEN MIDOGET CAR

selopamplete: deiaila on boy's

Log %’é“s'".:'“g :ﬂ'i.::g:wf:ﬁ:i g’.tu-pmr:-.:t'rnd car; als¢ motor
I:u ApUnsive LOUrisl COLLages. woneter.

FOOD PRODUCTS FORMULAS—
100 formulas for everdsy
i L.

GARDEN CODWORK & FUR-
WITURE—{utdonr furmibnme,
treellizes.  fonees.

SOLOERING & RRAFING—Full
of practical Information.

MIRACLE PLANTS -—Orow
plants  without  soil;  mix
your own B-1 solution.

HOME WORK OFPPFORTUMITIES
—Iandicraft  projects  with
males possibiiities.,

TELESCOPES — How o F!‘lr\ﬂ
lems and make mireer fof 4
i, Peferting type.

CHECK TITLES WANTED—CLIP AND MAIL

POPULAR MECHAMICS PRESS, Room 174, 200 E. Ontarin Street, Chicago
Bomd mae the “Little lerunr" Booklele ehecked above, T enclose re-
mittance for § ¥ Send ©0.0. (U.AA only)l O
:mllllmum order $1.00)

benches,  himd
digls, misc.

BIRD MOUSES—Colony housce,
mipkatupre log cabinsg, single
apartment hiouses of rusile
dleslgn.

FARM L ZARDEN TRACTORS
=T Lraciors you con balill
Trom old auils paris.

TAXIDERMY —Fun amnd profit in
munting  flsh,. smail - &pl-
mals, Expert ells how.

AUTOMORILE HINKS-Money-
maving =hortculs based on

lsmtha, sun-

TRAINING YOUR DBOG-Teach
wotir o obodicnee, tricks.
humnting,

SEMALL CASETINGE—Tiaild small
Eas or cleciric furmace o
inelt brass, copper, alloys.

MAKING MONEY WITH HAND
LOOM — Construciing hand
lopms  for  weaving  rogs,
pinresla:  leather novelties.

HANGING WALLPAPER=Tricks
of hanFing pepor; nlso bow
1o refinlsh floors, paint pour
home.

BACHYARD OSARDEMING — Sa-
lecting and planning.

PFLAIN & NOVELTY WoOD
FINISHING-

Faraama

MAIME & v anrnrsnrafasesbodibsbininnisnainnrnbsssdsndnnie
F T - T R R R
Cl¥. casvncaansisisananasnsrsrearsasre SR caciinannas
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AVIATION

WANTS CAREER TRAINED MEN
LINCOLN PREPARES YOU

For 8 REAL poslifon in Aviation . . for & life-time
career, Instead of Just an emorgency jon, this Lin-
raln Selund, 21 senrs teaching Aviatlon, offers you
three big career courges: Aeroraulical Enginesring:
Gevernment Approved Flight Traiming: Gevernment
Appraved Mechanies Training. Lineoln's Career
Traktmed Men are taking the rlnies positlons | .
making real money , . advancing rapldly.  Thou-
sunda morce men wanted In next few YVears, A life-
Lime opportunily awaits you. WRITE TODAY for
eomplete information,

LINCOLMN AEROMAUTICAL INSTITUTE
585 Alrcraft Building Lincoln, Nebraska

RUPTURED?

Get Relief This Proven Way

"hy try lo worry ﬂ'“:ﬂf wlth trusses that gouge ¥our
ress heavily on hips and apine—enlarge open-
I to hold ropiure? You need the Cluthe., Nao
aps or eutiting belts. Autematic adjusialle pad
at real opening — follows every hody move-
with Instant increased support In case of strain.
et skip whether at Wwork orv play, Light, Waters
Can be worn In bath. Send for amazing FIRER
. UAdvice To Toptured” and details of liberal
hful G0-day trinl offer, Aldo endorsemenis [roo
ul uEers n your neizhborbaood. Write:
g hﬂ\h Dept. 31, Bloomileld, Noew

dersey

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

EMERGENCY HOUSING

FIVE NEW 1941
SCHULT MODELS
595 TO 53600

N’D NEED to live in crowded and unsatisfactory
quarters or to pay sky-high rents, For a small sum
down and easy monthly payments, vou can have a
completely furnished kome in one of the new Schult
Trailers especially designed for emergency housing.

1941 Schult models have considerably more floor
space, head room and storage area, Super-insula-
tion, new improved heating system, every modern
living convenience, Steel or Kronite ex-
tertors and rugged steel chassis assure
long life in hard usage.

See your Schult dealer today or
send for illustrated FREE catalog.

SCHULT TRAILERS, INC. &2

Dept. 3205, Elkhart, Iulllnn

Fg ﬂ‘;.‘
L
J;i*fil'

?'lnn
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GOVERNMENT -

U.S.GOVERNMENT JOBS
$1260 to $2100 a Year

(5105.00 TO 5175.00 MONTH)

Get Ready Now for Examinations

Railway Postal Clerks

tailway Postal Clerks get 51,900 the firsi yvear of reg-
ular emplovment, being prid on the first and fifteenth of
cach month. 1879.17 each pay dav.) Their pay is suto-
matically inerensed yearly to 22,500 and $2,450 in large
organizationa.  Advanee may be had te Chief Clerk at
2,700 & year. Men 18 to 45,

RAILWAY
POSTAL

{(2112.50 each pay 13:1}-.1

3 Days On —3 Days Off — Full Pay

Naflway Postal Clerks on long runs usually work 3 davs
and have 3 days off duty or in the same portion, During
this off dity their pay continues just ag though they were
working. They travel on n jEHE L] when on business. When
they grow old, they are retired with a pension.

'ﬂ't;r Mail Carriers; Post Office Clerks

Clerks ondd Corrlers mow et 81,700 the
first rear of réegular employment and z2uga-
uul!lr::l'l,n.' inereaze £L00 o ¥Year fo $2 100,
Open 1o Men—Waomen 18 1o 48,

Many Other Positions

Many other poslilons are obininable,
Ruoral Carriers——Sicnngrophore—"Typisis—
Aszigtont Hiatiztlen]l Clerks=— Accouninnis
= Al ézgengers—O0flee Machine Operiorsa—
ele, Thoese wizhing 1iese positicns shoild
guul ify al oree.

Get Free List of Positions

Fill out the following coupon. Tear it off and mall It teday—now,
al oibee.
This Investment may result in your gelilng a ble-pald government

FRANKLIN INSTITUTE, Dept, R-I74, Rochester, N. Y.

gntlrely free of charge (1) a fall deseription of l B
121 Vres Copy 1|E llustrated 32-page book, *'How

Ruzh i me,
Giovernment Jnlls

to Gel a U, B, Government Joh'* with €3} List of 17 8, Government
Jobiz; (4} Tell me bhow to gualify for ome of these jubs.

Name 3 et L A T

I Ay L L e T e R e Gt

Use This Coupon B!l’w Yiou Hhrur It er!z or Pr]nl Plalnlr

25A



Foremen....
keep up with the tlmes

Train yourself as

MANAGER-EXECUTIVE

The trend in industry is away from the gan%
boss to the department manager—managenen
wants itz foremen to be executives, managers
of men and materials. It welcomes—and re-
wards—ambitious men wh ufmzpare themselves
for the increased responsibilities of production
supervision. That trend is both a challenge and
an uppuri.umt}f Lo youl.
rou are sincerely ambitious, willing to

-sp-en zome of ]your spare time in serious study,
we'd like 1o tell you about our training courses
designed to help you increase your knowledge
and ability, to aid you on ]}"TIJT present job and
in preparing for the job ah

Modern Foremanship is a practical training
in foremanship and production management.
Fndustrial Management is more advanced—it
covers the principles of industrial management
and their application. Both are built and taught
by experienced shop men—what you study
tonight you can use on the job tomorrow.

The coupon below will bring you by mail—
prnmﬂtiy and without obligation—a free 48-
page hooklet on the training yvou check. Send
the coupon today.

= Iaminterested In
- knowing whether
vo can help me
AL Fry youe traindimg.
il | Flease send me
'| your free booklet.

DO i i el e s e e il e e
P I e i oo o i o . 4 o s o e S o i
Presext Posliion e cansnssconnnnssnssssnssssnssnssnsnn
I-ASALLE EXTENSION

UNIVERSITY
A Correspondence Institution
Dapt. 564-MF CHICAGO, ILLINOIS

26A

@IIEFEHSE JOBS CALLING!

Mare Design Engineers and Draftsmon feed-

edl o plan fools, machines, equipment, de

fonse Jrojects, Our step-boy-step home study

= e, oourED will holpyou gquallfy quick parg

A timo. Many design H:r:l.L'.MH @il Iﬁrﬁﬂ.ﬂnpn
1“""! P e $1T75.-=5050. 0 month. We eaf SRS
,{—, Fou an the road o BIG FAY, too! Low cost. Ensy
,- 54 terms,  Bmall down paymont slarkd o, wWrite

for Entoresting booklet FREER

' 'OHIO INSTITUTE OF TECHNOLOGY
Duept. 11, Gresnville, Dhio

WELDING

HUNDREDS OF JOBS

wAlTI "G for weldera—in ghipyarde, alreraft and tank indos-

tries. Bilg T. 8, Defense Program needs skilled
men in all parts of country. Paye blg money. Gel practieal shop train-
ing at Michigan's Oidest nnd Largest Trade Sehoal, 1Tth year. Day and

ACETYLENE
& ELECTRIC

Alght classes, Maony slisdents Pay efpenses by workKing .
part time. Unlimited tralming porlod at no extra charge, AR S8

Wolverine School of Trades, 1412 W. Forl, Detroit, Mich. EELIIEL]

RADIO REPAIR HINTS 5#

“Tow o Tee Diagrams in Radie RBervicing'” explaing eiremit
Eraeing and radio [rualil'l-r-ultn:.alhlp:. Tells ow tofind radio fanlis
and make repalrs quickly. New 24 page book. Price only . . . .

SUPREME PUELICATIONS, 3727 W. 13th S, Chicage, linois

ARTISTS MAKE MONEY

Find out your ability. Send nama.. age, occcupation and
nddress for Free Vosational Art Tes
Federal Schools, Inc., 5131 Federal S:hull Blig., Minneapolls, Minn.

BIG BUSINESS AT HOME With New Greaseless DOUGHNUT

G inte sensationnl new Kind of food buskness!  Start in your kitchen.
Even without previous experlence big daily peofils posaible even in
smnll towns. Make and sell amazing GHEASELESS DOUGHNUTS, We
sapply  equipment and plans.  Siores sell for yoo. Beod posteard
NOW for special guick-sloriing offer. Send 1o moBey.

lllﬂWH BEOBEY CO., 620 Ho. Ilu:hh]lrl I’v ﬂﬂpl‘.. E-185, I’himﬂ, lll

BODY. FENDER MEN WANTED /

SKILLED BODY AND FEMDER MEM
EARM UP TO S&0 A WEEK

s+ Lem mretual shep work on roal weocks,
'll"-":lrll. with IatesL tuul:s and  equdpment. Our
dnen in demand.  On n£ America’s  lomiding
selunols. Establiahed :I'ﬂl'.l 7 foors of shops,
B weeks roarse, includingg room and board, only
BI01. Welkding included, Write or wire for
FRSOEVELinn,

Amited number of  students,
for “‘Body and Fender Facts'. State age.

W= Y Greer Callege, Dept. 250, 2024 8. Wabash Ave., Chieage
ATLAS STICK -ON LETTERS
Beautilul Gold Colored. NewStyles. “‘ u -

5 Year Guarantee. Large Sizes—
Penny Each. T
Amnlng Profits. EN
Propare for this inter-
eiating, woll-paid, 1ife-

Samples—Starting Outfit. Hurryl
AVIATION time call InF mlrrhﬁli i
meam more s ST

ATLASSign Works, T941-A Haluted . Chicago
MEEDS ﬂl’m:l'-m.l.r in w-“ p::;.
fEel Ereacer qnw-!n.—nl.rﬂ—fdr AL ek :ﬁu—mu. all b ]
igredl % tach T MENT BLES rite Amer
T u.',.",L’.'.'.'.'{‘E:.:.E'.'..?r'ﬂ'."..:I" s dinhs sehool ajporaft ng

instrusment manulacturers *tn‘lm"ﬂiu ik,
Chvil Berviea repair basen Glendale,  Calif.

AMA-
ZING

Ewer incressing nusches of

griat ajrliners apd mpupiing

thoussnda of military plub-il-
menTE ol

OVER 40,000 SOLD

v ke hllrn!r erir Eolida oul Tar
D A iy e Tormams: Brenasinary
l,: w priced Tree Aewiad ol withowt pre-genisating or elageing
Hent regulsted By Turm ol ll'-lnil
310 DAYS" TRIAL
Prove its efciancy, rqu::I-oan umf Il!_-‘-la-l-r\-llnll'l nperation
i . i FLET,
Wirite' Immndiately far srfn" |':.“|f't'rrh-'n- TO AGENTS
wha wil dr—nuu-:rntﬂ and ia Wrico qulel, be fired
e Yémrm how o moke ]“’I.I: M.l::l!\.E"L Flghl new, spara o

impe—mail Lo Emdh:\rll tard iy
ilﬂi"t“r Factorkes, E-751, Fectory Bidg., Kanixs City, Me.

Bl

Baimwmen
BIG MONEY
. sg\-m- mys! =l
ol I50
HEAT K I4GE b
Eorethis yesrenda
Wrile us now for
aawnks’ ofer.
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AERO INDUSTRIES
TECHNICAL INSTITUTE

5253 Weat San Fernando Road, Los Angeles, Californio

Five Cowrses in
AECRAFT MECHAMICS and AFRONAUTICAL TMGINEIRING
Including T3 Month Alrcroft Mechonics Course
Appraved by W, 5. Chvil Ssronautic: Adminlutrotion

ADVISORY BOARD
ROBERT E. GROSS JOHH K. NORTHROP C. A. VAN DUSIN
Prasident, Leckhedd Preiden Wit Pred., Censoldated
Airercl Corparalisn Marthreg Areraly, lae Ainrell Corperalion

AERO INMDUSTRIES TECHMICAL INSTITUTE
5253 Weait San Fereaada Raod, Los Angeley, Califsenia

y T training for Aviation capeers. | am in-
] Afrcralt Mechanics ; [] Aneo-
mare inlarmaticn. ¥ease
ege | Literal Aeis), [] L [] L
Irla 4
Age
" = 2P

" MOUNT BIRDS

"‘- Tan SKINS, make up FURS
Be a Tandermist. f_'lu'ﬂ'-: yosr humitingg fum, We
tu:h you at Home, Mount Birds, Animals, Filh-

ﬂ" “_’ﬂ;“ 'Ei"n?i‘-'ﬁnﬂ-"u“om .:?.TE:
Hiate your AGE.

By MORTHWESTERM I-E-HQIDI. OF TAXIDERMY
Dept. 3373 Omaha; Hebraska

LOOK! Baby Chicks

THOUSANMDS WEEHKLY ALL YEAR. Fincsl guality & [JH."I"rx
In 40 heceds. Hybreld Haby Pulleis and Cockerels, B, W,
Tontod. ﬂurk,lmru ewalinra. Haby Turkess, Guinens, [|
business 30 yenrs, Cagabms free, ORDER NOW, BMake DEG
Ay rmising N-\'F“'lii QU.‘LL!T‘E CHICKS.

HARODE MATCHERIE BOX M, GAMBIER, DHID

MAKE POULTRY PAY YOU A
GOOD LIVING FOR LIFE

Whether vou keep ten hens or ten
hundred hens or are merely planning
to enter chicken business, learn latest
scientific up-to-date methods of Harry
M. Lamon, nationally famous Poultry
Authority. His system of home study
training, successful for twenly vears,
shows how to cut losses, avoid mistakes and get
biggest profits. Endorsed by thousands of gradu-
ates, successful poultrymen, leading colleges. His
big book, “How To Ralse Poultry For Profit”
sent free to all who are interested In making
Poultry pay. Don't fall 1o read lt. Write for It
today to Harry M. Lamon, NATIONAL POULTRY
INSTITUTE, Dept. 60-W, Adams Center, N. Y.

X

MAY, 1541

iIt’'s Easy
To Be A Contractor

Learn to estimate, 1o plan bolldings, to take contracting jobs,
anel moke money on them. Here are 8 up-to-the-minute books on
baslldding, estin |-rln[f1 and mmr:c[m: which eover in an Interestin
wiy, the subjects that earpenters, bullders, and contractors should
Enow to make the most out of thelr ._Enhu Ronl Fruming, The Sces]
Bquare, Archltectural Drawin Estimating, Painting
amd Deeocntlng, Heating, Alr mllllu:mlnl.'. "Bullding, Contracting,
Congrete Forma and other subjects wre il well covered,

“Boss” Carpenters in Demand U to-Date

Vast publle works Jobs, Immense projects, and EDI:;L“H
the raE growth of hame bullding, are muking jobe 7 g
!nr MEN WHO KNOW HOW. These booka give S20 ™98 SEE

tgl.litk tralning, With them you shouldn't b8 ws have ever
arru. L ta{:kla -.m.r Jub, for needed fnets can b8 pubiished on
found ln o hurry, these subjecis,

Coupon Brinn Nine Books FREE For Examination
AMERH:AH TECHNICAL SOCIETY (Publishars—ioms Study Courss)
Dept. G515, Drexel at 58th Street, Chicage, 1linols
You may aikip mi Ih.l U p=to-Finte wdi mina big books, “Building. Estl=aling,

anl It fu

you
j 5 a m-uu.l.h ungil ihe tc-l.hl prlu vll nnlp llll 8l j» pa
sBF way ualess | keen the books

kinn ol :rr.vn'r
and Con ruq...lf - 8 sny qbl[‘l.:h! .,.;. T will pay tha dalivesy sharges
r -;L'Hi ﬂ wnd after thei anly
sm mok rated i

Measw aibach u ledler

Fouf mpr, empleyes’s same asd Iﬂl‘l_ IDI‘]- lbﬂ. nr hl
Jenat onm Busioess mao s &

27TA



NEW FLUID
DRIVE FULLY
EXPLAINED !

Evwery operator sand meshan

AUDEI& NEW AUTO Ghlul-._ Thia 'b-unL sa.ma timae, n:nn.er anfl

worry, Highly endorsed, It presents the whaole subject of auto mes=

chanlea: |—Basie principles, 2—OConstruetio &ﬁ&—ﬂpﬂ‘nlhm —

Bervice, 5—Rapalr. Is.n.alJy understood. Over 1500 pages—1540'1ls-

trations abvowlng Illuilln views of modern encs, trucks and bases

with i'ﬁ%ru?}lluna t;.-';daliaml.m jobs, Diesel Engines fully treated,

1 This

5 F-i;q“m Im?n"' Assistance lor Yoursell Sienply

DHHPI.EI'E .} F‘ﬂ? 0"L‘|’_§l. A Hﬂll'l;l'l__"(-

mm“h.nd;l.l:—.’; :Jiﬁ%ﬁu.'ﬂmHMHEE i1 tl'fg ;';:E“
t‘_rlblnlkl T:;h‘t.lﬁ‘liuiu‘bi!: lmllmlrﬂﬂﬂ?ﬂﬂlﬂdmlit{ul: n“tilmt x
I e e e e R e e o s e ona i o Bl et
DA =
L Tt —
Rl BSOS o i f;‘_q'..

Always wrlis vour name and full address c]:.rl, when

amswering  advertisements,

INVENTIONS WANTED

Practical and useful new inventions, or novel improvements on previously
protected devices, can now be safely marketed without patenting expense.
We have successfully helped inventors for over 17 vears in gelling their unpatented ideas to
manufacturers, with positive safeguards under Federal Court decisions. Send for eomplete
information about this eo-operatively awned association. Owver 50 invention-minded employvees.
References: Dun & Bradstreet, Thomas' Register of American Manufacturers, ete.

CHARTERED INSTITUTE OF AMERICAN INVENTORS
DEPARTMENT 4, EARRISTER BUILDING

PATENTED OR
UNPATENTED

WASHINGTON, D. C.

LEARN CARTOONING
AT HOME IN SPARE TIME

Bend for this FREE book mnmmng money-making
'pl- cartooning charts, iden ereating methods. liss
cartoon buyers, nnd other valuable information,
T'I.Hd about the mobey-making opportunities in
one of the most {ascinating of all profesions—
CARTOONING, With this booklet we will includas
a eamplite porifolio desoribing our essy Course in
Carteoning and explaining our new Marionatis
Method of Instruction, We will slso tell you how
te get the Cartoonists' Exchasgs Laugh Finder
FREE of axira cost. This amasing devies actanlly
belpa creates and originate humorous jdess, Seod
pams wt opee and mention your age.

HHT'IIGHISTS’ EXCHANGE
Pleasant Hill, Ohio

ELECTRIC ARC—OMY-ACET YLENE
Ewilled Welders carn §8 to §15 a day. The de-
1 mow greater Lhan (he supply. Lesrn mu
poid trmde in 3 wesks by
[

" Hikte ajo

l‘rE Flr.u:I 151, 2074 'nlll‘.-r'.;h.hl I:hrcm

.. Lenrn AT

Ahie]) .
and

é.H!EAGﬂ 'i'ECHNIEAL l:ﬂ
E-202 Tech Bldg., 118 E. 26th 5t. Chlugn. L.

I yodr L‘IJELIIL' HMUTEL

arn b mall at home ¥ ay hicn
method starts :-'cpuwll.h Lesson Mo, 1 on talking, reading, and writing
simple sentences; grammar ia thus sacgu lrl.-'l strictly tndividual In=
ptruction by mail. Elementary courses, 515 Ii“-.ﬁﬂl mqn!h o lll

Ehl ;ul.:rhu?h“:uﬂ'llcll:l ?‘;Iaﬁh::{_mmcd -'Ir-“ Trams ﬂl'-rlll- Il '*- '-4| ] lml E
> WRITE fnr explanatory circilar. No obligation.

ESCUELA H. A.. Diw. 11, 342 Plymouth Court, CHICAGO, ILL

|5~TUHE

RADIOD-PHONO
caminanon LI N

122"

COMPLETE
RADIG-

rmmm

2
sg s ::.I:unn: !:l‘-!ll

Wrine for FREK maslng tedsy,
Doph. TSMM, WDWET LAbi0 CORPORLTIOM, Clchased ﬁlh

BROOKLYN YMCA TRADE SBHﬂﬂl

Unilmited Instroction without | D A.'-'fa.ﬂnn Mechanle
extra charege until vou have mas- 10 Machinist 0 Tool and
tered everv part of the Course, l':l Mechanical Pre-Engineesineg
Full 10 DHezel Englnes

ull Shop Fauipment | O Diesel Fre-ingineeriog

Unexzeelled Instruction | O Aeronantical Pre-Engineering
Fireproof mmimﬂu_lg ;::n\tnchlnlc O Talking Pletures

Bpecial Privileges. Check your | 5 Tprision and Radlo Mechanic
Interests on coupon to receivel g Architectural-Mechanical Draftin

10 Armature Windiog O Electrica

free literature.

2BA

MAIL COUPON

1117 Bedfard Ave., Dept. P M.
Brooklys, New York Cliy, N, T.

Namea

Addrem

Maill.‘lt
O O Burner

rigeraion

POPULAR MECHANICS



=
1

~—— _br Jour Home ———
{Continued from page 204)

Scrub Pail on Easy-Rolling Dolly

Drudgery of mopping and serubbing
floors is lessened by carting the pail on a
wheeled platform now available, thus sav-
ing lifting or sliding it. The dolly is

(7

equipped ? four ball-bearing casters.
o

nder Cover

Housewives who
weep as they slice
onions will appre-
ciate an onion
chopper that
works under cov=
er. It consists of a
transparent meas-
uring cup with a
lid through which
the shaft of the
chopper moves.
Cutting is done by
four sharp fins.

Onion C

WHERE-TO-BUY-IT INDEX OF POPULAR INVENTIONS

Bamboo table ... DO
Troplcal Sun Co,, Merchandise Mart, Chicago

Bowl on washer agitater ... ... 204
Barton Corp., West Bend, Wis.

Vocuum cups for shower curtain..........ooo0n. 204

Keystone Bqasa & Rubbrr Co., Broad and Lehigh Aves.,
Philadelphia

Scrub pail on dolly..........ocooovniiiiinnn F— ]
Patent Novelty Co., Fulton, IlL
Onion chopper under cover ... 29

Federal Tool Co,, 412 N. Leavitt 8t., Chicago
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RHigh School
at Home

Many Finish in 2 Years
You can complete thissimplified High School

Course as rapidly as your time and abilities
permit. Equivalent to resident school work
—nsn‘f:mrr:s you for entrance to college. Stand-
ard H. 5. texts supplied—Diploma. Credit for
H. 5. subjects already completed. Single sub-

taifdesired. HighSchooleducation is very important
or advancement in business and industry and socially.

College Entrance

During the past 19 years, our High School graduates
have n admitted to 531 different Universities,
Colleges, Junior Colleges and Normal Schools — BO%%
of them without entrance examination. Course also
prepares for teachers’ certificate and pre-professional
examinations.

Business—Industry

To get and hold a pood position in Business today you

must be able to write clear, accurate letters and re-

peorts—do figuring involving Algebra and Geometry—

talk imtelligently on mattiers requiring a knowledge of
E phy. History, and Economics,

In Industry—NMechanical and Engineering lines—
you must have at least an clementary knowledge of
Physics and Chemistry—be able to Iiﬁurq qinickly and

accurately—know something of Mechanical Drawing
amnd blueprints—and be able to talk and write ac-
curately and clearly on both your work and ordinary
topits of conversation.

Our High School course meets the preparatory edu-
cational requirements for Buginess and Industry.

Don't Be Handicapped—

Complete Your Training Now

Be n High School Gradunate ! Prepare voursel f for pro-
motion in Business and Industiry — for the Professions,
College Entrance and social success. Mo matter what
line you may select, High Schoal training will prove
invaluable toyou! Cr moderate fecs cover all instroc-
tion, standard textbooks and Diploma. Easy monthly
terms. Get ahead in life. Start your training MOW!

17 Other Courses

Owver 150 noted Educators, Engi-
neers, and Business Men helped
prepareourspecial instruetion ma-
terial, which is used 'bﬁm:mg resident
acliools and colleges .5 Navy and
Provines of hMaonitoba, Cansda, We
affer vou qunlity training st home for
the best rusyring Hives as listed in the
couipoi. Nooblygation. Write TOLAY.

Mail coupon for information about line that interests you
American School, Drexel at 58th, Chicago

58th, Chicago
‘Tell me how to train for line checked. No obligation.,
OHIGHSCHOOL COURSEQ Diesel Engilneering
CAccounting & Auditing I_',:ll:lr-!,ttinslIlll Design
COArchitecture & B'lding CLiberal Arts
OAurtomotive Engin‘ring OPrivate Secretary
OBusiness Monngement COHPerAc't"g (G P.ALD
OAviation OMechanical Eng'r'i
O Electrical Engineering ORadio & Television
COElectrical Refrigerat'n O Salesmanship
UAlr Conditioning OBusiness Law

N e i i e e

Aoddress o U URE (PR Lt
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PATENT

Booklet Free Highest References

Prompiness Assured Best Results
Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawver in the latest editions of the Rand-McNally Directory

of Bankers and Bank-Recommended Attorneys, published by Rand-McNally

& Co., Chicago, Ill.;

American Lawyers Annual, Cleveland, Ohio; Bankers
Service Legal Directory, published by Bankers Service Co.,

Boston, Mass.;

and the Snow-Church Directory Co. Lawyers List, published in New York City.

WATSON E. COLEMAN,

REGISTERED PATENT LAWYER

Victor Building, 724 Ninth Street, N. W.

WASHINGTON, D.C.

INVENTORS
PATENT YOUR IDEAS

SEND FOR FREE BOOK i
HOW TO OBTAIN A PATENT

Written by & Former Member of the Examin=
ing Corps (1522-24) of the U5, Patent Office,
I vau want to prefit by vour ides, vou ahowuld
take steps to mpply for = L. 5. Patent at

once. Your frst step is to get this Free Book. This
interesting  illustrat boak eontaing valuable inforrma=
tham you should have. It tells yoau fully hew to obiain &
patent on your idea in the guichest way., With thils Fres
Book you will also receive a “*Record of Invention' form on
which you can essily record your idea, Personal and Con-
fHdentinl Service: Your case will raonally handled
anly by a Registered FPatent Attorney wha is alse s Farmoer
Member of the Examining Corps of the U. 5. Patent Office.
All communizations confidential.

MAIL COUPDN TODAY fer FREE PATENT BOOK and RECORD OF ANVENTION Farm.

CARL MILLER

REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORPS U. 5. PATENT OFFICE
Waslworth Bldg., 15th Floor, Dept. 51-A, New York ©

MILLER BUILDING, Dept. 51-A, WASHINGTON, D. C.

Plosin send mie your Fres Bosk, ‘Wow to Obtain a Fatent,” and your
“ftmenrd ol Invanlion™ ferm.

| "'I-ll||.|... il

MNAMIE

i i
i |
l I
1
. 1
I ADDRIZES | I
| |
P

----------_--------J;_

OF COSTS and OTHER WFEFUL

Y MATION AROUT mmvrﬁ
EUGENE H. PU RDH‘,:.*.:

INTERMATIONAL BLDC.

IIIH.'IIIEEE

l'ﬂ Tlrnnt—!mlll Game—Camaing=—>Guaran- )
tred—Accurater—Practical—Economital=5afe — Clean
=Quiet. Adjusinble Force—Amazing Maximiam Yeloes
= g Fumes, Bolt Action—Hammer Fi
ﬂ: =Hand Pump. Hllszl-:--.
L. 17T or E ]
Lh
nnampmlcd
se regulred from dﬂﬂrr

Wrate l:llll:ll Il:lrl -EDerlttE' lDEClﬁll’.]l.lﬂHl amd Frec t.l LELS
i, Louis, Mo.. = A

PATENTS—TRADE MARKS

All enses submitted given personsl attention
Form "Evidence of Conception' wxith snafruclions
Sor use and “Sehedule of Governmend
and Aborneys’ Fees"—FREE]

LANCASTER, ALLWINE & ROMMEL

FPatent Law @ fices
| #12 Bowen Bidg. Washington, D. C.

L ————— S -
profita know and heed

l NVENTO Rs certainsimplebuyt vital

facts before applying for patents. Our bool, I’ntmb-ﬂcm_,
gives those facts; =ent free. Trade Marks—Copyrichta. o
LACEY & LACET, Est. 1883, &35 F 51, H. W, Dept. 5, WASHINGTON, NG, -

who derive largest

' THE KEY TO THE NATION’S MILLIONS

OF USED BOOKS AND MAGAIINES,
n elassified llst of books with the approximnie nomber which esach
denler hns o hand and tells you bow o save fhe mosE peosery  wihen
pare
maAgaEines, text hooks, law baoks, Aetlon books, oic., st unbelisvalie
spvings with U aid of this directory, Don't delay bul semd for your
THE CO-OFERATIVE €0.. 2390 Hill Strosk, Santa Memica. Californin.
THERE'S c n RTO o hl s '
CARTOUNE st heme that you mey BELL Cows: eontaine
2% lewisne and sver 00 ilsstratione. Al for Onlp
RAYE BURNS ﬁCl'_IDDL. Studilo M. Box 1581, CLEVELAND, OHIO
BUCHSTEIN'S FIBRE LIMB
thi= light, atrong, correct
fit, COMFORTABLE®
-4 ]
formities. Falr termas,
Cotplog pid copy of magezine 10e. Hl..
send 25e for Book Coafalog apd Price List amel Year's Saob-
OUTDOOR ENTERPRISE CD., BV 519, PEARL RIVER, N. ¥.
- stationery, movie tithes, |:rn:1.-l1 cards, ehureh wark, o
1 Print lor ﬂlﬂm“nnwu [T .]umur Hi H Benlar §10. S&-‘IJ
LN Tor ceialog & all detsila., ﬁ 3?. Meriden, Conn,
Always write your name and full address elearly when

The country*s only direciory of dealers In used lteratare alse coptaing
urchasing wsed liteeniurc.  You foo can chioln used sneyclopedias,
cupy today before it slips your mind., 25 In coln or moory order.

H‘IEIHE\"
EAYE BURNE wil] feseh you HOW to CREATE ORIGINAL s ss &
z
Send nome and eddnrsg for frae deinile * I
Waolk naturally whth
llmb. Bra for all de-
WE Buv and pot you in teueh with aileer mariooms,
erription to the AMERICAN SMALL STOCK FAIMER,
Paya lis Own Way. Print Yoir Dwna
dAireet ondy printing ks sngray Ay rolea, Writa
answering advertisemenis,

Eeisey, Inc.

Delays are dangerous and may be very

ﬂ:lﬂ'l:!!. My personal service assures

mpt sction, strict confidence, and a
m.humum of expense. 1 suggest that you
#end me a model ar drawing, or skecch
and description of your inventlon, ood
$5.00. I will make a search and report

A

gend m
{Orver &
Patent Attorney.)

promptly as to [ts patcatabill
Fou & copy of my T3-pace boaklet, Or, I
you prefer to rend my Dooklet Gret, mal) I
the attached coupon at once,

" Record of Inmventlon™
years experience as a Heglstersd

and send 302-D Victor Rid

Washington, D.C.
Plense pend me at opoe, ree of charge, your 72
page booklet and “ Hecord of Inventlon™ form,

| L. F. Randolph,

Torm.

| Name. ...

R ]

J0A

PEASONAL CONFIDENTIAL PATENT SERVICE- jyyre-

T L ]
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—FREE Patent Facts!

INVENTORS:
Your Ideas May Be Worth Money

= i .
n e ,-'_ %

Take th.u firat fres Et(‘]‘l to pro- ¢ L 1 13

teet your ldeas! Wa will send  proceed and for “Certifieation of Ineention™ form that

Mol this eonpon for FREE MMWIKS thot tell you how fo
you without ecost or oblleatlon  prodecis yon in vour firsi imporiant step,

the O, A, Bnow & Co. speoinl -

;'1CHLLMHHF5H -::{_l Iu.\'r.'m.lunl" Hlt':“tl obtain 3 g

Orm, whlc when properLy El e

filed out pod witnessed, enn be P I C- A- Ean & :u.
offered in support of fYour Huwyuu:ln:un—- I Megpintered Patent Attarmeya Rince 1HTS

clalms, We lnvite vou to aviil %ot 115 SNOW EBLDG. WASH. B i
yolrsell of our G yenrs expeci- — merdaie  your 1 ’ H, D. C
ence in serving inventors and  pabeed . . . | Please #=end me free ooks on pabenk prscedure

helping them patent and com- J without cost er obligeiien,

mercialize thelr ideas. Your Why yoo meed 3 1 ]

iden 1s metually an investmont Ttent AR s i S e e e e e 1

umt! ?:EMEPIEE ]Jlrutglc t-lﬁlj‘l‘l. Don't pEM ... I i

11 off —valuable ldeas now

ying In attics and desk doaw- Correctwayiopro- | ADDIREES . auy s iasninsbasssssraihoianns 1
ney!  oed and asls.., |

P L A pancnalined Jeadeship trsine  Apgreved Nepaie Basel Actudd

ers could be esrning money!
I’HEETII / mﬁ”srm"”" LA
13y sy mucrwes o ey poung) man  FRAC ey oot shopa, Tim™

menlirisi @ cafiee 5 Nvistom 1L 5 plas Expert swtuciors, Exchave “.P" .r;-.. -‘j‘.
Gavernmant Apprewed coursss  JLE0CD speel. Sored fow (ustrae W \\" T '"'

Bastor Maechanis Aevonaubioal B bl calalog -“‘fr-l |'-'-':-|- [T Tﬂ Lot

wasnng, Airdine Fadia and Coaeirel At T Beachoss, [yhacior “‘l s
Tower Oparatiorn Itnmeaefl5 50 Bre S0 Peiskmarahy Bo j,}"f ::Ti o " "\\
‘ﬂ'l“ .'Ll.l-'
PITTSBURGH INSTITUTE *-\"' ","l;:::. an W
of AERONAUTICS T—

L
UL '“ll-
mE L Wi W —

LT gy —
Aty raytis
Madsrn. prariical L For plmsiirn nf earert. Flark - rl]'j
& Whise, hlotine or Color photography. Sla) -
yeur, Fres Book 5 - &
MEW YORK INSTITUTE OF PHOTOGRAFH Y Car Owners! Aect Master Glisze—the sensationally different
16 West 13 50, |Bapt. 43) Hew York City luster for new and used ears! Not o was—not an ol pelish
—not a paint!—nothing that “smears’” over the surfnce.
MASTER GLAZE i» n unigue dlﬂl.ln-qr'l.—ll crepmy louid

—uick and easy to apply! Gives o hand,
AGENTS | eln=s-like surface. Even gusoline cannot dull

How to GEt the - it! Lasts six months to o vear! Amazing

luster—hbenutiful, sparkling elean and bril-

i o 1

Ir‘rr:._‘jl:f_-';;::.:ﬁ:;. linnt! Droesn't finger-mark—docsn’t smear!
demaensirator, | A mateh box full glozes an entire car, Seals
Wi perofive, | the pores—proterts! ROTHING LIKE IT!

| rn-l—.ir--r-.'. FHEE SAMPLE "-"-rir-‘ now for F : RO

WHERE TO GO...WHO TO SEE GBI B R oot Rk TIRL S IS b L L

MASTER GLAZE CO., 7720-265 W. Harweod Ave., Milwaukee, Wis.

# Here's a new, easy way to help you
find the right job..the one you want!
Find the job thatwill makeyou happy,
make more money. Locate the jo
that fits you without wearing out shoe
leather! Why leave it to chance and
risk going up a blind alley?
NOT A Correspondence Schooll

C.V. 1. is a souree of truthful, pracrical voea-

tional information prepared by expert research

analysts. Honest reports about various voca- LH"I‘ ﬂl Home I" vnfll'r"EEPEEjDT:TDH
tions, experience necessary, how to gualify, o Art Ters
chances for advancement, openings available
amd how o go aboni ru:'ng the job you want!
Find the right job and vou're a sueccess! Just
%1 brings vou any one of the 1941 Craig Per-
somalized Reporis,

CHECK THIS LIST FOR THE JOB YOU WANT

BIIMII VOCATIONAL INSTITUTE

Lk
An FLH.I STRATING
CARTOONING

rraduntis  have heen
Y ROT You il

B — KL
Write for FIIEE
for Plessurse and Prafc'' fally

510 M. Dearborn 5t., Dept., B, Chicago, L. ren T ART BUTFITS e
ﬁ:dﬁl{#’ gidj:bof Sor each Craig Personalized i z ! —
pori ¢ & elore:
: WASHINGTON SCHOOL OF ART, |
H E:E;Lh“ A mggns'h‘m” I Stwdio (25T, 1115 15th St., N, W. Wash,, 0.0, |
Wikl Iiligntl il el n
umtg" n:I.L'IJnEH- Ll m‘mgzﬁﬂ!ﬁiﬂ;ﬁl ] ||.|||:¢|Ir|ll|rrl_”|||u IJ|| ]'Ir-.illlnlh.tl-:l:mk:: Il'-.lr Ilrilj-i':.i}:ltl'u I
. *rafit

Articles, Publicity, ete. o 1

Your Name R e i Age ; =
e R e i ta

Sh g N s s e e T : I
'l L r " .

iy oo SR I k e iies Hix H
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1941 1942 1943 1944 1945

1946

1947

1948 1949

Theleadersofthe next
ten vears will largely be deter-
mined in the next ven months,

Will vou be one of them?

Will You Be Clerk or Manager

Ten Years from Now?

"“that I should be sitting at the same desk—Dbe doing
the same work—/for fem straight years!™
But wait a minuto—

Exactly that same thing has happened to thousands
upon thousands of men. 1t has probably happened to
men right in the company you now are working for, And
—unlees you fil yourself for a belier job—there is a very
good chance that it may happen to you!

Unthinkable? That's what J. N, Dixon of Columbus,
Ohio, =aid to himself. Yet lanck of training kept him
nIavLu.p; away at low wages for a long time.

TRIPLES INCOME

Hera iz Mr, Dizon's own story—""Just after I returned
from the war, one of your representatives found me
E]h:g:g.‘ing WL a.t- a hookkeeper's job in Marietta, Ohlo,

e performed a real service and explained to me the need
of further training, and induced me to take the LaSalle
training in Higher Accountanecy. After a few months of
study, 1 recured @ position with the Trust Department
of a Natlonal Bank, Thiz was the stepping stone 1 necded
to various responsible positions including handling of
recelverships and other important duties. That guickly
hoosted my income several hundred percent,”*

ANOTHER AMAZING SUCCESS STORY

If vou think Mr. Dixzon's success story too unusual,
read what J, H, Krouse of Memphis, Tennessee, says:
“When 1 decided to take vour training in Higher Accoun-

"~ ST.'RE'LY. this could never happen to me,"" you say—

tancy, I was a clerk, Today T am Chiof Consultant Ac-
countant for the U, 8. Engineer's Office in Memphis,
Tenn.,. Whatever success or recognition I have had, 1
owe to your training. 1 have had no other specialized
training along this line, Your method of teaching is not
only instructive but highly engaging. I have observed
other eourses, but firmly believe LaSalle has the best
0 be had anywhere,"”

Another bit of evidence is Mr. R. P, Barthalow's experi-
ence, Mr. Barthalow is Chief of the Sales Tax Bection
of the Tax Commission of Ohio, o department which
handles over 250,000,000 o year. Mr, Barthalow attrib-
utes much of his success to LaSalle training,

SEND FOR These Two Books and
Start Toward Bigger Success

Need you hear more before you investigate the oppor-
tunitles in Accountaney ?

Or will you face the problem of your future NOW-—
and send to LaZalle and get further facts and particulars?

Without cost or obligation, the coupon will bring you
two interesting books—one a 48 book  entitled
“Accountancy, the Profession t.ha.t- 'ays'"; the other
“Ten Years' Promotion in One.’

How about those next ten Fnam—wil'l Fou wait or will
you START TODAY to realize the tremendous oppor-
tunitics that may lie ahead of you through sound and
practical home-study business training?

Measure your g{t and ambition l.w what you do with
this coupon-—>0O

LaSalle Extension University

A CORRESPONDENCE
INSTITUTION

Dapt. 564-HR, CHICAGO

rtunitics in Accountan

that Paya," also copy of “Ten Years® Promotlon in One*

® Cosb Avcountand, ete,

Other LaSalle Opportunlties: If more interested In one of the other ficlds of business indieated below, choek that.

I:r Business Management O Traffic MlthEmen'llil

rt Bookkeeping O Law: Degree of LI
I'_l C. P, A. Coaching [0 Industrinl Management
(m] M.ud-erq. Salesmanship O Modern Business Correspondencs
oo T A e P b h e N e
ﬁthﬂaimh IEE R EREREENERERESEE RS ER R REERENREED Amm

32A

—l“'hu:t below and we will send you o eopy of “Accountancy, the Professlon
all without obligation,

D Higher ﬂCCOUHtHHC}" ]_,{-.ndhm; to prsition ns Auditor, Comptroller, Certified Tublle Arcountant,

O Stenoty,

0 Business Englisk
O Commercial Law
O Effective Speaking

POPULAR MECHANICS



WORLDIS
BEST

WANT AD
. MEDIUM

CILASSIFIED

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in June issue, copy should be in our office April 8th

June issue on sale May 1st

Popular Mechanics Magazine, 200 East Ontario Street, Chicago, [llinsis

make and save money.

YOULL PROFIT

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

Popular Mechanics Magozine, Chicogo, 11l

Dear Sirs: We have had a number of classified advertisements in
the past years in Populor Mechanics Mogozine, offering movie and
still comeras, projectors, films, ete., and the number of inguiries in
response to even the smaoll odvertisements is sometimes amozing.
It impresses us especially for we have never had an advertisement
in Popular Mechonics Mogozine that did not pull at least twice—
ond sometimes twenty—times os many inguiries as the same adver-
tisemont placed in the strictly photographic magazines. We receive
inquiries from every state in the Union, as well as Conoda, Latin
America, Greece, Australia, Howaii, ete.

({Original letter on file in our office)

W. M. GRAVLEE & SON

AUTOMOBILES=MIDGET CARS

HEUNS'
Dook. T
frames. oI

Filth edition Automoblle Racing
tm'.r te build ditrt trock bodles,
imie Hecords, sinerchiarEers.

rules. Tormuly, plans. stock conversiond,
rondster racing, fost Fords, 3100 pootpaid;
Ay Kuns, Department 20

i {}_hln

midaet cars,

A Cir
M'.'[‘:HI: A'S O i
u-rsll'ﬁ L, Derhy

supplies, Plans 50
Mideels. Wondstock.

STOPF Burning oil! I!Ll...f."l. o l’.:l*: IJ:IJIHH.
Omar, Box 9, Orone Park. ¥

F-\.FI]:IEI-LTIC‘ RACETs. mmnnlm' Cat-
alog nlans, ports, 10c, Latest Itst 100 used
motors. mide many parts, 200 Bhipps
Midgets, Box 543-H. Zanesville. Ohio

FREE, Bargaln catlogue, auto supplies,
lires, tubes. tools. garage, shop, Recvice
station equipment, Dealers only,  Ameri-
can, 1211 Bedford Ave,, Brooklyn, W, Y,

FISTON Ringz—Stee] seal design.  Quick
geating, stops oll pumping. TFor all ears.
Bend for cireular. Plston Ring Sales Co.,
4022 West Lake Street. Chicngo,

“RECLEAN Used oll_without cost.
tieulars. F. Gerwin, Fairview, Okla,

PLATING Outfits for auto parts. Con-

Par-

nect to m battery., Na ks used. Fres
partieulnrs and r‘rnurs Gunmetal Co.,
Ave. J. Decatur. 111

1911 IGNITION Supercharger. EB. G.
Bales & Mig. Co., New York.

AUTO TRAILERS

GARAGE Owners and mechanics only
purchose direct at full factory discount
Trinle-X Alloy Self-locking Piston Rings,
hrl.1 n:r..'l.'ll'\. distributed. Guaranteed per-
[ormance, Stass ol pumping. Seves ghs=
oline, He-boring unnreessacy. Write for
sample and detnile ¥ Ca., 3801 B,
Raaine, Dept, 1684 Chienea, .

" PROFESSIONAL Midget racers. Two-
pazsenger rondsters,  Midget motorcyeles,
motarseoniers, Guarinbesd motocs, wheels,
parts, planz, NWew handbook cataleg—135
Hustrations, plaps—230¢, Midwest,
1850-0L ClI.I.LIL":-

AU TOMOBILE blln-‘rchur.zﬁrs §1. Gunr-

University af

mike, vear. i Lo

John Hanley, ‘-:I'I-!'llll wturer. 8719 Loraine,

Detroit, Mich, - -
CHANGE Auntomoblle motor into air

compressar,  Instructions $1.00, Tuck. 73

Ehirley. Ponliac i 3
INCREASE The horsepower of your Ford

¥i from E5 to 128 hp without supeccharg-
ing. ‘Bend §1.00 for delailed le in-
structions. Fower Associates. P.O. Box

f0l-A Wilmington, Deluware

BUILD This powerful, IndXpemsive gyg=-
pefcharger [or any automobile. Adds up
to § horsepower,. Complete plons 350 celns,
Box 43, Enst San Dlll;:_-:l___f'.l.l'.]rl|.'11:|'.\

FORD Owners and mechanies—learn
how to make vaur old brakes work ke hy-
draulies. Btop chatter, groans. Costs less
than 25 bill. Free detalls. Super Brake
Floater Corp., 4022-P Lake 5t. Chicamo.

AUTO BUFPLIES AND EQUIFMENT

BAROAINS—Welders. compressors, bat-
tery chargers. car weshers. Liberal trial.
ferms Write Hobart Equipment, Box
M-G13. Troy, Ohio,

LICEMNZE Plate locks anly $1,00 for [our,
Bilrea ted, easfly attached, destached.
New invention Imsts for years. Steel bear-
ines,  Merritt Equipment. 804 Fifth Ave-
nue, New York.

MATY, 1941

READY MNow—FPlans for nine new Jim
Dandy Trailers including six modern house

traflers. Gaknlog 10, Alse new edition of
Troiler Builders Manual and catalog aof
parts, supplies and eguipment, Price e

Both 35c postonid,  Trailer Supply :.'u.:
H120-A Fulton St Wausau, Wis.

MOTORCYCLES, BICYCLES, MOTOR
SCOOTERS AND SUPPLIES

BICOYCLE Motor-outhboard. rides on own
pneumatic wheel. junler and heavy duty
madels, Richardsen Mig. Co.. Depl. MP,
Aurorn. Missourt,

MOTORIZED Sportplane scooters. midg-
ets, conversions. ebo.. elreular,  Kamin
Metal Products Co., 106 Boyd, Oshkesh,

Wisconsin.
MOTORSCOOTERS, Midget cars! Eas-
ilv built, Complete plans and lterature

on wheels, tires. motors, transmissions,
ete.. 10, Honsaker, Masontown, Pennn

MOTORCYCLIETE, We can save yao
maney on parts and aceessories.  Bargain
list and decal free. Ilustrated Henderson
list 10e. Triangle, 1111 Washington, Chi-

BOILD Sensational, elutch-operated
motorscoster speedstor: complete kit $26,
—Fuork £2.95 Rush dime for nians, litera-
ture. &Eipscoot, 322-J North Troy, Chi-
CARD.

MOTORCYCLE. Parts., accessories. Most
complete stock. Mew and used. We spe-
cialize on mail orders, What do vou need?
a6 page entalog 10e. Whitman Motorcyele
de Bupoply Co,.. 406-0 Bouthwest Blvd.. Kan-
sas CLEv. Mo,

ALLOY Pistons 33.00—Harley, Indian,
Henderson, Excelsior, Clevelnnd. Crlinder
grinding, rings, bearings, gaskets. chaing,

sprockels, helmets, goggles. accessories.
parts new and used [or less.  Cataloguoe
and wings_pin 10c, Ballnk, 811 W, Sth,

5t Louls. Mo,

MOTORCYCLES, Reconditioned, HNew,
ised, ports and accessories. All makes,

Large stock, Bargains, Illustrated cata-
]:1:15;-{. lsnv:l. Indian Motorcycle Sales. Kansas
Y.

AVIATION

AIRPLANE And engine mechanics book.
1940 edition prepares for government ex-
nminations, £1.00 postpnid of C.OD
F:.!uljiz: Syatem. 14315 Flower 2t.. OGlendale,

&

"ATRPLANES 250 Up. Located EVETY-
where. Complete catalom 25c. Used Alr-
eraft Directory. Athens. Ohio.

FLY! Build the Aircamper. 25 starts
vou, Literature free. Box 109-PME. Amar,
Sguth Dakota,

AIRPLANE And engine mechanics ex-
aminations, Kew suthentio guiz book in
question and answer form. Why [ail?
both  examinations, and
C.AR. Postpald or ©.0.D,  Quiz Systom,
Drﬁr P.M., 11-35 Fl.-nwr'r 5t., Glendale,

AIRMINDED Young men interested in
preparing for entering the well-paid fleld
of avintion as wpprentices see MUAS ad

CAmD. puge 1A

BUILD Poawer scaoters, mideet ears. We PROFPELLERS For afircrafl, sleds. boats,
supply tires, wheels. motors. Lowest | dehypdrators. Approved propeller repniring.
prices, Send 10¢ for plans. cte, Bulld-Ur- | Test clubs, Catalog 10c, Banks Propeller

Own Devices, Denpt. b-A.
side. Chicngn,

BUILD Comet motorscooter now! Sime-
ply designed, stucdiest poarts available,
Kit £25.05. Also supply wheels, tires, mo-
tors, Literature, drawing 1hic. Comet Cv-
cle Company. Box 3033, Madison. Wis.

SEND 10c Por 1141 Handbook of Infor-
mation, Lists new and used parks for In-
dian, Harley, Ex-Hen, Dootz, 622 Easp
Grand, Des Moines. TowA.

636 Morth Park-

COMPLETE Motorscooter "ﬂtuel. 'F':It"
£3.05. Ensily built; catalog—working plans
—2g, Midwest, Box 1950-FA& 6 Chicaigo,

AMERICAS 1.2 H P, gasoline engine at
£10,05, Bcaaters complele $45.00, Clear-
Vue Co.. Dayton, Ohlo,

Co.. Love Fleld. Dallas. Texas.

AERO Blue Baook gives spocifications, il-
lustrations hundreds airplapes and on-
gines, used plune appraisals. monu.actur-
ers’ lists, etc, Price 51,00, Aircrait Co.,
1276 Arcade, 5L Lonis, hissonri,

AVIATION Wants more Lincaln trained
men for positlons as aleline mechanics,
aeronautical enaineers, airplane factory
mechanics. commercin]l nilots. This Lin-
coln Government Approved Schoal of Av-
tation placing gradustes o Nne big pay
positions. Ooportunities foF MAnyY more
Courses from 6 weeks to 2 years preparea
for immediate emplovyment. Reasonable
rates, Write bodny for information. Lin-
coln Aeronautical Inmstitute (Ine .
Adrerailt Bullding, Lincoln, Nebraska,

J3A



PROPELLER Headguarters—Save 507,
all types, sizes, lists free, Ford conversion
disgroms, §llustrated lightplane liternture
25e.  Alreraft supplies, Standard Aero-
Craflt, Ft. Worth, Texas,

AIR CONDITIONING AND HEATING

RADIANT Heatlng—How to flgure, de-
slgn and install this newest de»el-m:-men:
in homes. shops, etc, 10c = ps brings
44 poage h-ui:lt'l'.ln.
A, yers Company, 1501 Clark Bulld-
Ing, FiiLﬂh'urgh Penmm,

FURNACE Blowers—312.80 up; attle
blowers, cooling blowers and alr condition-
ing blowera—all sizes. Guarantesd. Write
for literature. Re Mig. Co., Grand
Rapids, Mich.

illustrated tr.'chnl.r:a.l

BATTERIES, GENERATORS, ETC.

BUTLD Electric nlant operated by wind
from old generator. Complete plans and
181 catalog 10e. ay Manufacturing,
47 Leday Building, Minneapolis. Minn.

EDISON Lifetime storage batteries for
lght and power. Eliminate acid battery
disensed. Long guarantec. All kinds re-
bullt penerating plants. motors. and mis-
cellaneous articles at bargain prices, Free
interesting literature. T. Hawlsy Bmith
Ca., Croton Palls. M. ¥.

B0 WATT. 110 Volt. alternating genera-
tors $£232.50: '% horse, high speed. heavy
dut¥, repulslen Induction, nlt:rmtmnr mo-
Lors $9.76. Butler Electrie, 1885 Milwau-
kee, Chicago.

ELECTRICAL SUPPLIES—EQUIFMENT

GET Neon tubing direct :I'rtrrn- large fac-
tory at jobber's cost, Red blue, coma-
plete with {ransformer nru:E wlr!::: remdy
to plug in: Per foot: straight 38c, letters
or other designs 43¢, mll others colors 12e
more. One year guarantee. Minimum 8
feet. Cash. Inter-State Lnborateries, 4133
Elliot. Minneapolls, Minnesota,

16 Watt fixture and
tube nssembled $2.98, Desk lamp and tube
81,04, Salesmen-dealers for complete line
wanted.  Fluoreseent Division. Box 228,
Morth Chicago, Illinods,

FLUORESCENT Fixtures—Assembled or
bare—apecily, Send 8 cents for catalogue.
Wholeaale Distributors Company, Manu=
facturers. 5800 Broadway, Chicago, IN1

FLUORESCENT Kit: Build 815, o0 fixs
ture §4.55 postpald. Beyerlite, 4515-X Cot-
tage Grove. Chicngo.

HEALTH Lamp: Dual ray—ultra vialet
—lnfra t‘H! AC-DC. Sun-Tan vitamin

“D7". 83.00 postpaid. Beyer Mig., 4615-H
Cut'rnn Grove, Chicago

FLUORESCENT  Fixtures — Faclary
prices. Free catalogue, Naturalite, 1530
Ardmore. Chicago.

ELECTRIC Pencil: Wﬂbrx-cngmw,'.ﬁ gl
metals. £1.00 pastpaid, Beyer Mg, 4515-H

WELD, Cut. braze, solder with gasoline.
Kew discovery, covers wide Cost
amazingly low. Particalars and Instruc-
uwl £1.00, Matthews Mfg. Co.. Red Deer,

oria,

D.C. Arc-welder, build it yoursell from
automobile generntars, vehicle motors,
light plant generators, Plans $1.00 cach.
Weldera Club, AB-34312 M-Mart, Chicago,
For sale: Vehicle motars, welding supplies,

FOWERFUL 110v, ‘Welding transform-
ETS 1I.ﬁ.'ili up. Marvelweld., Box 1156, Ban
neiseno,
A.C. Welders. plans, material. Free lit-
ernture. Holgerson's Service. Canton. Eas.

MACHINERY, TOOLS AND SUPPLIES

DEALERS—Stokers, blowers, moters. ail
burners and reorits., Gas, coal, ol fur-
naces, Automntic water heaters. gos
stoves, exhausi s, Water systems.
Cooler and parts. Wiring supplies, Power
tools. BHigms Supply, Lincoln, Nebr,

LATHE Taper ltt..chm.ent 'ba..-llt!.ll!. di!-
ferent, predetermines taper, $7.50. Illus-
trated literature 10e, Kramer Tools, Mich-
lgan City, Indiana,

BOATS, OUTBOARD MOTORE, ETC.

BUILD Your own beat. Bay City pre-
fabrication saves time and money, Pay s
vou build. Engines, ﬂlt:nm: equipment,
lumber. Investigate. talogue 100 boats
4 to 50 feet 10c. Bay ELU Boats, Ino., 1552
Adums St., Bay City, Michigan.

GENUINE New Evinrude and Elto out-

rd motors now as B85 $26.50 (plus
small transportation charge.) Down pay-
ment as low as 86.00. Fifteen advanced
1041 models to choose from. Write for cat-
Morat Beleororoals (oot DAtk
. Evin-

E“Hiu Motors, 4611 H. IT7th Bt.. Milwaukee,

KAYAKS, Outboards, rowbonts. duck
beatz. Weldwood readv-ent kits. Catalog
P._Cre-Craft Boata, Millburn, New Jerséy.

FORD-Meércury-Zephyr marine conver-
slons. Catal 10¢, Lehman Engineering
Comoany. Deot. D, Newark, N.J.

FOLDING Boat plans, eatalog 100, Fold-
cralt-PM. 4015 Oketo, Chicago,

KENOW R.P.M. on cars, boais, machin-
ery, new mircraft tachomelers, gunranteed,
£5.05. Alr Transport, Garden City, N. ¥.

PLATES Finlshed cast or steel. also an-
gle, surface. Tatra Tool Co., 16317 San-
ford Ave, Cleveland, Ohio.

WANTED=—Muochinist tools, micrometers,
Send particulars. “‘Mike” Howell, Easton,
Fenna.

DRILL Orinding attachment, price S8 85,
to be used with bench grinder. Literature
on reauest. Tractor-Lite Co.. Sidney, Iowa,

VACUUM Pumps, air compressors, $6.00,
Tavlor, 152 East 10fth Street, New York,

BUILD Your own machine toals. Equip
your shop at big savings, We furnish cast-
Ings, materials, blue prints for milling
machine. shaper. band saw. and 21 other
metal and WD-u-dwnﬂiini tools. Bend 10c
for new 1941, 32-page Ius-h'ntbd uhﬂ.ﬂz.
Lewis Machine Tool Co,, -5, Bax
116. Station A Loa .H.HEE!B

BEND E1.|1Tn'|:| :I'nr bargnin list surplius

tools, ete. Wilkinson, 2417 M. Ashland,
Chicaga,
FLEXIBLE Shaft—8é J:I mm.l.nlmi on bh
hurl: high speed, ng  motor
£22.00. Butler Electrle. 133'4 Milwnukm.
Chicamo.

IAMOND-POINTED Seriber now avail-
able Tor tool makers and mechanics, Price
$3.50. Bend orders or request for eircular,
C & C Bales Corporation, 1778 Broadway,
New York N ¥,

INTEREBTED In_machine shoo! Send
10¢ for trial copy Machine Shop Digest.
Publisher. 305 Armitage. Chicaio, Il

WE Buy complete plants, lathes, shap-
ers. milling machines. drills, presses. meo-
tors gic. Sleinberg Machinery Company,

1132 Lake Btrest. Chicago, Illinods,

CONCRETE Bullding block machines
and molds, Easy payments. Catalog fres,
Conerete Machine Co., 5129 South Comp-
tcn Ave., Bi. Louis, Ma,

Cottage Grove, Chicago,

FLUORESCENT Pllhlrcs save 00%.
Etandard bra radios §8.05 up, Wilson,
2508 N, Frd, Milwaukee, Wisconsin.

ELECTRIC FENCING

1-WIRE 6 Volt units, £2.75. Whelesale
Fence. Hales Corners. Wisconsin,

NEW Type fence electrifier easily made
from suto coll. Complete plans nnd cata-
log 10, Leday Manufacturing. #7 Leday
Building, Minneapalis, Minn,

13" 25" WILLARD Lathe with gnp. No.
2 Pratt & Whitney hand milling machine,
our step cone drive. Write for full p-.r-
ticulars, Cincinnali Machinery & Supp! tf
E‘;ﬁnw, 217 E, Becond 8t., Cincinna

0.

WEW Type eleciric outboard motor made
from auto generntor. Uses car battery.
Complete plans 10c. LeJay Manufacturing,
6T Ledar Bmlwnmmum Minn.

12 FOOT Flat bottem rowhoat. Complete
plans 25¢. Froo catalog boatbullding plans
The Rudder, 15 Murray Street. New York.

BUILD A boat by the Welch Bystem,
inekpensive: interesting and profitable.
Everything for In:iid.ln.l: em;gnln: ar re-
palring boats, Use Welch Re t Parts,
Send 10¢ for eatalog showing bul.bs of many
types; boat hardware! propellers; marine
paints: boat fnishing materials and ma-
rine motors. Weleh Boat Company, Sta-
tion K-1. Milwankes, Wissonsin,

ESKIMO Boats, Euwurth:r l..I.:I1..El Kits,

Complete. Marko Boats, Atlantn

BUILD Your own boat Design book lﬂ:.
350 new and rebuilt outboard motors fully
gunrantesd at rock bottom prices. Se
brings list. Boat plans {ree when motor
purchased, Motors £20.00 up, W. L. Mas-
ters Company, 212 West Chicago Avenue,
Chicago,

MARINE Power—Emsily convert w
Ford motor {domestic l.nd forelgm) wi
Dﬂtﬂ Illuﬂ-l Hnlii I‘.Ib.

P'hﬂ.n.deln :Ja Penni..

BOAT Blueprints and full sige cut-to-
shape paper patterns, 853,75 up.  Latest
designs, all type pleasure hm.lﬂ B- HB I'I..
Hlu:tur.::t “"Huild a Boat' catal g
r.h:m ha.r%mra gﬁﬁ:: ll?g..l; .ll:.'i vﬂTn‘&
Bont Blueprint Co., Station A-Gﬂ.:l::lﬂe-
land, Ohio
I R
Outbeard Henﬂquarterrz:tuuﬁ 'ra.nmﬁu&:r.hn.t:
Boston, Muass,

MARINE Conversion parts [or all auto
engines. Buy here and save. Conversion
Paris Co,, 278 Adams S5t., Poston. Mass,

OUTBOARDS — Bave 13 Good used

arts, all makes and models. Bargains re-

uilt motors. Crandall Hisks Co., 958
Commonwealth, Boston, Mass

lete catalogne
Hlf Lawrence Bt.,

ENGINES, MOTORES, DYNAMOS

BAROAING — Welders, eslectroplating
motor  generators.,  guaranteed.  Dberal
E\::I:EE' Write Hobarts, Box M-5l4

WELDING—BOLDERING—FPLATING

PORTABLE Heawy duty nlu: I:: c]cl:h’l::
fame and are welder, 700

FLUORESCENT Lighting. HRebuilt mo-
tors. Mew grinders; drills, home work-
shop tools, Bargain pricelist.  Mallorder
Electrie, 721 South Dearborn, Chicago,

BOAT Designers are highly pald profes-
slonals, Complete course by mail. Catalog.
Westinwn, Montville, N, J.

SPORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY, TRAFPFING

COMFLETE Campin
ment. Used guns. Cnialog,
Fur Company, Coopers Mills,

hunting equip-
tlmu. Howe

proci. Rods, ﬂu:u -u::lu l:lunranue{l SMALL Mators. 413-6 volt. one inch di- BEWE Arm‘wu. raw ma.bu'u.h. 1941 eak-
40,05, Harry nf Schacifer St., ﬂ-ﬂ"-EL'!r aranteed runsing, §1.00 post- | aiog, ne Bow and Arrow Shop,"
Brooklvn, M, Y n.nld erkorn. 15 Weast 47th, New Yark, | Bex 5." Hmu’l‘“g T
& ET fia:
FREE 1841 Welding zupply entalog. Compressors 13:x19,  86.00; i BROWNING Automatics, Marlin over/
Leday Manufacturing. 1047 LeJday Build- ‘Eg‘g 2l “2 ssm] ""E'f;"'“ r.11-ILila I unders, Smith, Wesson revolvers. Weaver,
ing. Minneapalis, Minn, & elder.  Natlonal. 191 ﬂ

LEARN Weldlng at home, own yYoutr out=
At, enly §38.56. Buperior Ooy-Acelylene,
Hamilton, Ohlo.

BARGAINS, Demonstrator are welders.
gmsgline and electric drive, Build »our ewn
purl:a.blf. saveE S50 Liberal trl-.'l., N5y
terms. Write Hobart Welder N
Box M-612, Troy. Dhio,

ELECTRIC Welder bargmins, material,

plans. Particulars. Maulsbys Electric,
Fairmont, Mebr,

Biate ﬂh:entu

“MOTOR Winding data, dingrams, wind-
Ing leszons, Particulars, stamp. Motor
Dats Comprny. Box 7631, Eansas Clty, Mo,

10 VA 110V. AC. g general,nru E1E5.00;
other sizes. Motors. converters. Btate your
needs, Queen City Electric. 519 South
{:nl-l ornin, Chicago,

HOR.EE 110 'U'u]t J.ndul:tlm: motors.
“E‘hLIJll'. guaranteed §7.25: 20 jnch new exXs
nauxt fans $17.00. thl'nl)‘t. Auto Bupply,
247 5t. Faul Ave.. Chicaga,

Fecker scopes. Cash for your fine, beautl-
ful guns. Hershey. Orrville, Chio.

FREE: Wholesale tennis eatalog. Bun-
seb Tennls Bupply, 301 - 18th Btrest, Wil-
mette, Tilimoks.

BOW And arrow kits: Por making lem-
onwood bow—six -.rru“. $1.78, Postage 20c,
Cata

Construction book 30e. logue free
Archery. 617 South Stntu Chicago.
ARCHERY Eguipment: Catal = free.

Mid-West Archery, 2209-A East Tath.
CRZO.

Chi-

BUILDy 0-200 Amp, s-¢ welder for $10,
Beveral plana 8100, Information dime.
Hi-Puoint Electric Products, Dept. W, Belle-
fontaine. Ohio.

J4A

BARGAIN—1; Hp. motars. 8¢ cycle, 1
phase, 110 volt, remanufactured. guarnn-
teed, 88,75, Bend check to Erle Electrie
Co.. 130 Church St., Buffalo. M. ¥.

ROD Finlshing: professionsl kit, Instruc-

tlons and wrapning devios, & £1.06
postoaid. Bert Welch, 1720 Vernon.
Angeles,

POPULAR MECHANICS



FISHERMEN'S Handbook fres. Gltt:h
more fish using the proper rods, How io
wriced within your
jrinted Eubular
rods, easting, trouln: and weakflsh rods,
telescopies, many others. Every rod per-
fectly lm]anl:,ed.. w:th “just right'" flexi-
bility, butlt to stand severest usage, Cren-
uine Richardson guallty 18 suaranteed by
the “Sign of the Fish'' tag on eanch rod

with descrintion of d1=l'.lnuulxhlmt Tea-
tures. Wreite today: Richardson Rod and
Reel Company, 3178 M. Sawyer Avenue,
Chicama. I11

AUSTRALIAN Boomerahg 25¢. Big cat-
alog—lhundreds valuable items—I10c. Mid-
west Bupnly., Box 1950-EA. Chicamo,

TARGET Pistols, Colts, police goods,
ele. Catalog 5c. Winehaolt C5, Woodbdne,
Penna,

INDOOR And outdoor sports — Latest
books—Bargain eatalog free. Popular Me-
chamics, 633 3L Clalr, Chicaga.

BODY BUILDING COURSES

EXERCISE Enuipment. courses. Spe=
glal offers! Pree booklet. Good Barbell
Co.. Dept. PM. Reading, Penna,

FIELDF GLASSES, TELESCOPES AND
MICROSCOFES

TELESCOPES, Microscopes. binoculars;
bargain catalog free. Brownscepe Co., &
West 2Tth Streel, New Vork, S

ASTRONDMICAL Telescapes, binaculars,
camerns. microscopes; bought, sold, re-
waired, Send 1be for list ol imtrurunnu
desired, Rasmussen, Box 204, Amsterdam,

POWERFUL Telescope 40c. Big cataloR
=hundreds valuable items—I10c. Midwest
Bupnly, Box 1869-DA, Chicago.

ANTIQUES, RELICS, INDIAN GOODS,
CURIDS

50 ARROWHEADS, 1 Ceremoninl. 1 nxe,

1 celt for §4.00, Satizsfaction guarantesd.
l:lrvﬂ]c Wisehart, 8hirley, Indiana.

GLASS, Books, minerals, curios, cato=
log GSe.  Junes Antlgues, Northbranch,
Knansns

TNDIAN Relics, coins, bills, gems, crys-
tals, curles, etc. Illustrated catalog 5c.
1M anclent arrowheads §3.00, H, Danlel,
Hot Sorings. Ark,

CHINQUILLA'S Indian Cralt
anydlwurt. of all Indinn tribes,

INDIAN Relics, bendwork, colns, curlos,
minerals, old glass. Catalop 8e. Indian
Musenm, Oshorne, Kansas,

Museum,
Jamajes,

TAXIDEEMY

RUGH—Grizzly. polar. black or brown
bear, tiger, mountain llen, boboat, covote,
leopard, game heads—Deer, el sheep,
antelope, moose, Hundreds of cholce spec-
imens nt unusyally low prices. Sent on ap-
proval o reliable persons snywherse, Write
boday for selection and price list. Jonas
Bros.. 1040 Broadway. Denver.

DOGE. PETS. BIRDS

PUPPIES. All kinds: free details! Boal
104 photos recogmized breeds 25c. Roy
Kennels. Chazv, M. Y

BEAUTIFUL Pure white
Ansonia Kennels, Moar. N,

TREES, SHREUBS, PLANTS, HERBS

police dogs.

COLORADO Blue Spruce trees. 1 year
old. extra strong. 26 prepaid for £1.00,
Rocky  Mountnin varmm Co., Duepl.

A. 14, Ev VEFETEeN, Cn[n

CACTUSBest offer l:: cactus world: @
blooming size or 15 small. £1.00. or both
assortments §1.75. all different. labeled,
Culture directions, mixed coclus seed 35,
Batlsfactlon guaranteed, Texas Cactus
Gardens. Van Horn. Texas.

CALIFPORNIA Wildflower seed=—20 lead-
Ing vacieties mixed. Beanuties! Largns
packet 25c. E. Johnson, Jersey Ave,, Eus-
rega, Calll,

JUST Out! World's greatest “"Herbalist
Almanac.”” Beautifully illustrated in nat-
ural colors. Contains over 200 old fash-
loned herh medicine recipes for home use.
Ibe dcoin) postpald. Botanics, Box 1109,
Evergreon Park. T1L

GINSENG Seed, hundred. 81,00, Plants,
dollar dozen. Growing instructions. Seng
Hursery, Viola, Iowa.

MAY, 1941

WATERLILIES, ‘Three, all differsnt,
51,00, Epvptian lotus 35c, thres £1.00,
Beautily that lake, special prices on large
Edera, Missourl Water Gardens. Stover,

a,

FOULTRY AND FARM SUPFPLIES

PRICES Slashed for immedinte delivery.
Barred, Bufl, White Rocks. Feds, Wyan-
doties &5.25—100; llets $7.05; eockerels
56.45. English White. Brown Leghorns
$6.25; pullets §$11.95; cockerels $2.50, Fres
cotnlogue. Bavis Pouliry Farm, Roule 14,
Rnmsey. Indinnn,

1LA00.000 SEYMOUR Chicks annually.
Now Seymour saves you money nf these
new low prices. Order direct for imrrmil.-
ate delivery, B, ©. English White. Brow
Leghorns §6,25—100: pullets £11.75: r:m:‘:-
erels $2.250 Barred, Buff, White Rocks,
8. C. Reds, White Wyandotties, Bufl Or-
pinglons $8.25—100; pullets 8783 cock-
erels §6.25, Heavies (no sex guarantesd)
£4.75: Light mixed $4.50; seconds (no cull=)
£31.75. We pay postage. Ship C.O.D, Wrile
for catalog. Sevmour Hatchery, Box 6L,
Seymour. Indinna. AT

RAISE Foultry for profit, Bmall invest-
ment. Ensily learn how others succeed.
Read America's lending poultry magazine.
Five yvears §1.00, six months trini 10e.
Poultry Tribune, Deplt, E-T0, Mount Mor-
Tls_ I

MONEY To be made in poultry this yvear.
Poultry Item tells whv and how. Thia
lepding poultry magazine 4 months 10e.
Highly lustrated. Best writers, Got big
bargain winter lssues. The Foultry Item,
Box Tl. Sellecsville. Penna.

CARNEY Cuts your costs. $18.00 all or
electric b er stove loaned you to brood
your chieks if you buy my superior guar-
apteed ehicks,. Wrike for free cntalog,
price list, and complete details, Carney
g_a__t_gll:lrgﬂr. Box 36, Shelbyville, Ind,

LOW Factory prices on poultry equip-
ment. Wire fabrics. FPree 100-page cata-
log. Bussey Pen Products. G140 West 65th
Btreet., Chicago,

FAEM MACHINERY AND SUPFLIES

BUILD Powerful tractor af used parts—

FROFITABLE OCCUPFATIONS

MAKE Mone¥ raising broilers. With
Brower's Battery Brooders, plus g
chicks. ¥ou can start selling brollers prof-
itably in 8 te 10 wecks. Complete brodler
pli low as £27.65, freight pald.
S8mall down payment, easy terms. PFree—
Brower's 100 puee entnlog explaining broil-
er business. Brower Mg, Co., Box H-Gl
Guiney, Tl

RAISE Chinchilln mbbits for us, 'We poy
up to slx dollars eack, Catalos and cob-
tract 10c. Book catalog. Year subseription
Rabbit Muagazine 25c. Stahl's, Box 10,
Holmes: Park, Mo,

MAKE Your own Flexible Molds, Biat-
nary, Art Goods, Movelties. Artificia]l Mar-
ble Flooring. Liguid Marble. Literature
free. Kemico, 106, Park Ridge. Til

EARN Money at home raising “'Snows
King'' mushreoms in cellar, shed, We buy
all crops! Guaranteed materials furnished,

iree, Unlted, 3848CM, Lincoln, Chi-

YOULL Like resilvering mirrors, fable-
ware, making chipped ginss nomeplates,
slens,  Write Sprinkle. Plater. 288, Ma-
rion, Indiana.

BE A Dactor of Metascience, Remnrk-
able, drugless heallng system. No manipu-
lntion. no apparatus. Easy, Inexpensive
correspondence course, Valuable informa-
Llon free. Metascience, DeLand, Florida.

" EARN Money al home, (U5 cosy, Be n-
dependent. Colller’s Master Cotrse Leaches
professional technigue. Send 10e for sam-
nple lesson. Personal Income Builders, Hal-
Irwood. CGalifornia,

WILL You mive us 57 frst 2600 you
make® Afternoons freel  Work  home.
81,000 month reported (exceptional—{nll-
time). Expect surprise! National,
1240, San Bernarding. Callf,

MONEY HRalsing rabiits, TFolder 0o
Close's Rabbit Farm. Tiffin, Ohio

GOL]:I Elum-plnu i: Jnymu hand work,
profitable trade or big-paving business ns
vyou make It. Needed on books, lenther

and hosts of other articles, Skill
readily _nchisved, orticles ensily sold our
way, Background 30 years experlence.
Send today—posial will do—f{or free book-
let. Home G!tl‘ ﬁmlaltl&! Dept, PMI3T3,

Buick motor. Fordson teactor axte, Start- | Soringflald, Moss.

er, lights, Pulls regular equipment. Draw- ANOORA WOCIIEH:I from wilnners., Hen-
ings, instructions. $1.850, L. ©. Zellers, sonably priced. A Lewls, Raute 1, Spo-
Route 1. Rochester, Michigan, kone. Wash.

OARDEN And amall farm tractors, 23 to
& horse-power. $TH.00 snd up,  Ride or
walk. Catalog free, Bhaw Mig. Co.. Dept.
PM-5, Galesburg, Kansas

240,00 WEEELY, Made growing mush-
rooms for us, fresh, dried. Dominion pat-
ent 3315843, Free spawn. MNorth American,
108F Yaonge, Toronto, Cannda,

‘WRITE For free. hig 1041 tractor paris
catalogue. all makes, Tremendous savings.
Hatisfnction guaranteed. Central Tractor
Wrocking Company, Boone., Iowa,

FARM And garden U(raclors ¥ou cam
build. Comnplete constroctional detalils 256,
Use old mute parts. Popolar Mechanies
Press. Room ©40, 200 E. Ontorio. Chicaga.

FARMS, FARM LANDS, REAL ESTATE

SELL Your property or business guickly
for cash. No matier where located, De-
tails free. Magill Farm & Home Ageney.
Springfield. Missouri.

SEE The Highlands of Loulsiana where
land cam be bought on terms like remt
Deacrintive book sent upon request. Liongs
Bell Farm Land Corparation, 075 R, A,
Long Blde.. Kansns Gity, Mo,

BECURITY In land. Washington, Min-

nesatn, Montana, Idiho, Oregon, MNorth
Dnkota. Dependable erops, faverable eli=
mate, Write for literature. list of typleal

bargnine. Bpeeily state. J. W, Haw. 119
Northern Paeifle By, 8t Paul, Minn,

MOUNTAIN Farm, 225 Acres, gquietly
secluded, stream; 8-rm. house, big barn;
snep at E2200 as summer home, stock or
dude ranch, terms; page 34 free catalog
1300 bargains. Btrout Realty, 255-P 4th
Ave.. New York Cityv.

FLORIDA Tung oil lands. 10 acres
£50.00. $5.00 dawn, 5,00 munr..h]\'. R. W.
Btewart. Inverness. Florid

CANADIAN Tax sale J.alu:is for o dollar
an acre and up. Small monthly payvments,
Farms, timber, hunting and fishing campa,
mlmmln Limited number of propertics.
Write at once for free ilustrated booklet,
Tnx Snle Sorvice, 613, T2 Queen St

Toranto. Canada,

RAISE Angora  robblis—Wool  bBrings
£5.00 pound. Valuable booklet I0e, Grim-
stead's, Carrollton. Iilinods.

START Phote fAnishing business, Des-
veloo fllms: make moner, Detalls for
stamp.  Zephyr Photo Serviee, 9543 West
Gird Btreet. Chicago,

SIGN And showeard palnting simplified
with Mnster Pattorns and our free copy-
righted instructions. Samples 10e. Folder
free. Economical Bign Serviee. 1572 North
Halsted. Chicogn.

ANNOUNCING New home study course
in commercial baking, Good field. Nearly
depression proof, Common school educa-
tion sufficient. Hend for free booklet “"On-
partunities in the king Industrs'* and
reaiirements, National Baking Institute,
1315 Michigah, Dent. 3431 Chicago.

MEN—Waomen. operate “‘Bpeelalty Candy
Factory'® home, All or spare time. Ooppor-
tunily for good steady income. {(Our 33d
vear.) Ragsdale Candies, Dept. 62, East
Oranae. N. J.

ANGORA Waal rul:lbdt; ::m.r. Americn’s
[nstest growing industr Start now.
Dakota Rabbitey, Ookes. Nm'l:]:l Dakota,

BOOKS, FERIODICALS, PFICTURES,
POSTOARDS

SHIPS Photographs, Collectors. write
for list. Scozzafava, 523 West 134th, New

ark,
SAVE Cash—aAny magazine. Don't sub-

scribe  until you write. “‘Magazines. '
Delft. Minn.

fe BUYS Back-dated magazines. Fic-
Han, teclhindenl, forelgn, art, Also photos,
boaklets, books. ete. Coatalos 10e (refund-
ed). Cleerons's Center, B6T (E)} Flrst Ave-
nue. New York City.

40 ACRES, Near White River, unim=
wroved; poultry land, dslsm, 35 down, $3
monthlv. Pree list aod litersture, Hub-
:—:ﬂrd' 216 Grossman Bldg.,, Ennsas City,

nns,

DEATH Of a thousand cuts, decapita-
tions, other sxecution pietures direct from
China. 25¢ each, 3 for 50c. 7 for $1.00
nostpaid, Charles Reed, Box No, 1505, Ta-
caoma, Wash,
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BOOK Bargalns: COnilalogue free. Ren-
seb-FM. 30 Church. New York CLLy,

MA.U-AZINES Back numbers, list 3o,
Magazine Mart, Roslvn, N. Y.

SEE Ad page 30A. Kew to the notlon's
millions of used books and magazines.

BOOKS! Books! Books! No matter
what you want in the book lime I can fill
your arder, If you can not find the books
you wont send 25c in silver for my book
catalogue today, Lcﬂ Bryunt. 3106 Indiana
Avenue, Chicago, Illinois,

GAMES=ENTERTAINMENT

PLAYS, Omperettas, musieanl comedies,
complete minstrel first-parts with zeng
programs, blackface skits, vaudeville acts,
maonalogs, dialogs. recitations. juvenils
plavs and songs, musieal rendings. enter-
talnments, make-up goods, Catalog [res,
T, 8. Demison & Co., 203 N, Wabash, Dept.
11. Chicago,

MAGIC TRICKS, PUZZLES,
JOEER NOVELTIES

ECD‘IE!I Purse—mystifving, Insert coing
they try to take out. Sample 25¢, Whale-
sale prices. Putnam. 2074 Partridge Ave.,
Los Angeles, Calif,

DIME And penny trick free with gigon-
te catalog 26c. Turner, 4462-B German-
Lown, Philadelphin.

BIMPLE Yet amazing trick. Burning
clgareite disappears before your eves, only
25e, Adeo. 2133 Broadway, Denver, Colo,

SPBCI.ﬁ.L ler.ll: bargains, for details,
P.O. Box 1866, Portlend. Maine.

HOUSE Of 1000 mysteries! Professional

magic] FPocket tricks! Joker's novelties!
‘J.'"lru l:ll.n.r catalogs combined Inte one minnt
edith Over 600 lllustrations! Only 1oe,

Dept,

Vick Lustnn J13. Village,
Y Queens nge

TRICKS, Novelties, eatalog and samples
10e., Ess-Jfav. 5018-F Winthrop, Chicago,

LOOK! -:‘-ntn]-u: B00 amazing pockets
parlor tricks llc. He popular. Mrstify
iriends. Earn money entertaining clobs,
roiagy et Mgl SR T
A-5. Dallas, Texns, g e

BIG Fun value! 15 pockel-size magic
trlcl's and entertaining nu'l.'el.um--p!:.;s
“Fun, Magie, and HIBTEI{"
postoald. Thomas 1541 Ei!.'-
mingham. Als.

WANTED—Indians, Lincolns,
old colns not uzually Hsted,
lists plus new catalogue—Premium colns in
r.'trl:ullr.io‘u—-ﬁ.tl loe. Sibert, 17 Middagh,
Brooklyn. N, ¥

COMMEMORATIVE 8135,

Lincoln.  Stone-Mountain.  Long-Island,
Cleveland: $1.00 each. Large illustrated
"-ﬁn;t:d“uu 25c. Morman Shultz, Salt Lake,

BOMETHING New. Liberty coin carda.
Penny. nickel and dime cards have 30
openings, Quarter and half dollar eards
16 openings, Speclal price 15c each. Coln
Shop. 15 Colonial-Aresde, Cleveland, Ohia,

15 DIFFERENT Coins e, Otto Odde-
hon, Overland Stotion. St. Loois, Mo,

UNCIRCULATED 1040-8 cent, beautiful
foreign coin and catalogue 10g, Landon,
Eﬂﬂ =f Lankershim, Naorth Hnllrim.

ILLUSTRATED Retall coln catalogue
10e (refunded). 3000 guotations. James
Randall. 37 West Van Buren. Chicaga,

WE Pay highest eash prices in United
Biates for old colns, TUp to $2000.00 each
mid for lnrge cents. Indian head pennies

(0.00: Lincoln head pennles $2.00: half
t:l!'llt.! £300.00; mickels S$350.00; ‘dimes
$500.00; 2 cent pleces: 3 cent ploces, half
dimes, guarters wanted, Gold coins worth
up to $6.000.00 each. Bend 10¢ today for
1941 catalog. American Rere Caoin Ca..
1069 Transpartation Blde.. Chicamo, TIL

SENSATIONAL Offer, Certain cents
warth $780.00; nickels $1000.00, Bigeest
vilue coin book published. 1941 edition,
38 pages illustrated with actual photo-
graphs. Special price 1. .i.m-ur!nanc‘-ul.na.

Toreign,
pecialized

Columbia,

Baox 3M7-A. Cleveland, Ohilg,
BEGINNERS Coln guide. Belling, col=
lecting, ete,, 202, Lawrence, Plentywood,
M
GET Profit and pleazure in
eoins.  Bend ltlr.'ni:'l 56-pa mﬂuﬁ:.“trkﬂmg
coin eatalog. You'll hu ﬁu:liihud with it
Send for It mow. B Max Mehl. 390 Mehl
Building, Fort Worth, Texas. Largpest rare

coin establishment in U, 5. Estahlished
41 yenrs,

FREE" Forelgn coin, banknote and ll.rr,a
fE Mustrated eoin entalosue to ap-
ln'urn ::r'-'l.m applicants, Bend !nd'ms
tham =125,

Caoinco, Springficl
Hm
I MAY Have just the scarce T, B. coins
you want. Send me list. *“Mert me by

mall.™

William H. Eenworthy, Waterville,
Maine,

AMAZING New 168 page Magic catalog
now on the press. 25c reserves your copy,
Order yours now. Chicagoe Magic Com-
pany, 230 Mason Ave.. Chicago.

WORLIDNS Largest professional magie
shoD keeps you In touel with Intest tricks.
To receive mailings send 25¢ for 1841 eat-
alog, Holden, 230 W, 42nd St.. New York.

MAGICIANE" Headquarters, 216-page
cntalog. pocket, parlor, professional tricks,
25¢, Hanter's, M-1311 Walnut. Philadel-
phin,

MAGIC Catalog 15¢. Hundreds new
tricks (llustrated. Bt Louis Magic Studio,
6360A Delmar, St Louls,

HOLLYWOOD E‘nﬂ::i.tl
ton, catalogue, ghost lllua:lm and free

trick for 2 Magie use of Charles.
Hex 888 Holivwood Callforais '

Magleians but-

EARN Maoney in any crowd, Call names
aof stran ets, tell unepoken quedstlons, Pro=

OLD STAMPS WANTED

I WILL Pay S5100.00 each for 1824 lo
green Franklin mmns rotary perfora
cleven (up to §1,000.00 each §f unnsed).
Send B¢ Tor l-u-ru lustrated fn]der showing

amazing _ prices  paid.  Vernon Baker,
{PM-5), Elyria. Ohio.

STAMPF COLLECTING

BENSATIONAL Combination affer] Bi
moket 106 different including Ieeland,

pnchukuo, Ecuader (American flag in
full colors)., Danzig: nirmails. eommemo-
ratives, triangle stamp, $4 United States;
caomplete set United States telegraphs, cat-
nloging e, Poacket British Colonies, ine
cluding Gwailor, Hyderabad, Burma {new
country) jubilee and coronations. Secarce
Far Eastern republic eataloging S0c. BI.E
ilMustrated lists of other bargnins. Tao

provals sent.

44 AMERICANS 3c! ““Bargaln approv-
als.” Loring. X Gifford. Brockton. Mass

FIFTY Countries packet f¢ with gennr
approvals, Stamp IMI(P) loga,
Baltimore, Maryland.

ERROR! 1539 Guatemala map stamps
sghows Britlsh Honduras as part of Quate-
mala, British protest caused withdrawal
. Limlted supply available at 10e
o approval applicants, Torgesen,
West Englewood. M. J.

FIGHTING BSoldier, hidepus serpent,
l!nn:memnrntiwa, coronation, fascinating

WomMen, maps, Mourning, pictorial, silver

ubilee, nhh: triangle. animal, sitmail and

British Colonies and U, 8. for loc!
ﬁﬂrﬁmﬂ-lﬂ- Swan Stamp Company, Dun-
kirk. N. Y

0. B. mint, Mally, '."lJlur Porge. Warne,
3¢, Braddock

?l: anﬁ% ﬂ%n“ti' d . H‘I“{Iﬂ MeOlay,
Tee. erent used U, B.—10e,
Altadena. California.

BCENERY| Attractive set, lc postage,
ﬁnm‘mlu. Gobrecht, 205 Anderson, Joliet,

HINGES—1000, Bc!_3000, 25¢! 7000, 50c!
15,004, §1.00] Fort Stamp Company, Da-
fianee, Ohln,

BEYCHELLES, Neid, Cayvmans, Manchu-
kuo, Brunel, Turks Oaicos. British Salo.
mons l‘c-anniha.lnndl. Evezrﬂ:ma: 3e wln‘h
approvals, '5;

Brooklyn, N.
LOW Priced U. 5. approvals. Postage
pald both wavs, Kaiser Btamp 0o, 302

Hurlev, 8t Paul, Minn,

SPECIAL! 20 Fine forelgn 3¢ with ap-
provals, Olemens Stamps. Trona. Calif.

FREE Premium—HARequest swap informa-

tion. Ward, 2021 Bermudn. Long Beach,
Californin. __

1841 WHOLESALE Catalogue froe—
Elghty pages, Empire Stamp, Dept. 5, To-
ronto. Canada.

BT5%  DISCOUNT. Selection agalnst
references—adults, Dolin, 31R Park Row,

New Yark,

THREE Triangles free with approvals.
Valuable coupon include Ches’
Wb-P, Utica, N. ¥. d o, -

i P‘l;lrii.'z—i'ﬁ'!'-r:u bﬂuHIull llr]l;natlamlnﬂclud-
nﬂ angle aApproval apvplican reEn
nd Company, Norwood, Ohio,

10od T, 8. for dime u.nd 4c nnu-ta.g! Jem
Stamps, Port Jefferson, M.

"EPAIN Gova Nudes'" m:nnﬂ:te 10a. Ap=-

Jewells, Tamagua,

BUY. Bell, exchange stamps through na-
tional society. organized 1894. Free de-
%ﬂluuvu booklet. ce, Box TP. Arlington.

U. B. presidentinls—§1.00, 342 £2.00, 2582
$5.00, 40e. Approvals. Ellmars, 4176 Blen-
ville. New Orleans.

RARE Bulgaria! Cataloging $2.60, 20¢
to collectors requesting aporovals. Riedell,
Greensburg, Penna.

WAR Torn countries. List free. Oarlart
Co.. Box No. 135, Hvde Park. Mass

FREE: 25 8weden, 25 Denmark, Ec -
age. Eenneth Lewls, Gresnwood,
WATE.

i PHILIPPINE Stamps—all different.
25¢, Philippine Eduur.im Gumnnmr Ine..
101-103 Escolta. Manila.

WORLDWIDE Packet freu with approv-
als. Monifnr, 1542 Waverly. Cincinnotl. O,

catalog price over £3.00! All for only 5¢ to UNITED States. :II l.'.!l.'r "ﬁ'lhun So. §2.00
F“‘“’ﬂ" munez?mg redding, spleit Writ= | gppeovpl applicants! World-Wide Stamp | Harding 35c. 55,00 Frae—
ng. eic. §1. Henderson, Hox 341, 880 | oompany, Department 600-N. Camden, | complete ilustrated ratainlm*_ ﬂreeve:"s.
Becniiin, New York, Berwick, Fenna.
: : DEALERS! Bouth American mixture, 200 DIFFERENT Stamps 10c with ap-
O0ING, WOHENE, UUREENOY exeellent guality, £1.76 per ll]r[;u: British | provals. Karr Hoss. Rosepine, Louisiana,
Culana, 200 mized 807 pletorials, som-

OLD Money wanted, Do vou know that
coln collectors pay up to $100.00 for cer-
taln U. B, cents? high premiums for
all rare colns? We bay all kinds, Send
4c for large coln folder. May mean much
profit to ¥ou. Num]smlt.‘lc Co., Dept. 20,
Fort Worth, Texas,

75 COINE Of 76 dll‘[c'rt::nt- countries,
eholee condition. 85 00, postpald, Haoep-
pel Coln Bhop, Eilghth E.l: BIMGU.'EH Laos
Angeles.

WILL Pay $15 each for certain Lincoln
pennies! Indinnheads £200: dimes £1,000.
Catalogue 10c, Federal Coin Exchange,
Culumhql.u Ohio.

55 TO 5500 Each paid for hundreds of
old or odd coins, Keep all, get posted.
Many very valuable. Send 10 cents for il-
Justrated coin value book, 4x7, Guaranteed
buying and selling prices. 34 years in bus-
iness. Coin Ex . Box 7. LeRay, M. Y.
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memoratives §$1.00; an unpicked United
Btates mission mixture (it's really good)
two pounds for £1.00 (postnaid. ) Write for
mixture list. ¥ale Stamp Company.
West Longwood. Detroit. Michiman.

SWAP. Foreign stamps only, 1.
35,0 cmt. price in small booklet, 2. Send
tr vz with 2o {coin or stamps) plos self=
addressed envelope bearing 3c postage. 3.
We send yon another book of equel price
4. Send no stamps under Se
. Lawrence &
N, Highland, Hall¥wood,

REA.L Bargain. 200 all different for-

tim and 60 different U. 5, stamps—our

Pﬂm'nh]rl on “How to Make o Stamp Col-

ectlon Properly” and our big bargain list

% uta..u mc%n.;léa ar:.al.i ajlaumc?ll for nnJy
. [y} mo n

Roa Iinu Street, Gincinnati,

Mount

in exchanme.

50 MFFERENT
10, Woodward
Avenue, Brooklyn, N, ¥,

1941 BSTAMP Catfalogue [ree. Lists Brit-
ish Narth Ameriean, United States, for-
plgn, Iree. Ciray Stamp, Dept. PM, To-

ronto, Cansda.

FREE! Ilustrated brochure Canada
stnmps, Pelerson, Box 31, 8¢, Paul, Minn,

EMOKY Mountain cummcmumﬂw lhbct.
largest U, 5. stamp issued, I3 T
ineluding commemoratives, urm;ul rw‘
enues, efe, Catalogs The—To avproval ap-
plleants for BSe. Gurh-nu Btamp Company.
Gloticester, Mass

U, 8, 40 I“.IE! catalogue
Btamp, Woodward

PORTUGAL mﬂ Different 25c. Apprav-
nls, Hermes Stamp Company, Box 276,
Hempatead. N. .

20 ATRMAILS 10c. Approvals, Howard
Gatlin, McaAnally Bidg.. Bonham, Texas

POPULAR MECHANICS




FREE! 3 DiTerent commemoratives.
Postage 3e. Penny approvals that satisfy.
Davle, Box 418, Barberton. Ohlo.

1000 AHEORTED Quality foreign, 2he,
L Eltamn-mh "Box 14, Independence. Mo,

U. B. Lindbergh airmail onl¥ 5¢ Lo ap-
proval applicants. E. P. Jehhson, Box 16T,
Maorgan Hill. Celifornin, o

EXCHAMGE, Send 200 siamps and dime.
Recelve 200 different. Sidney Armstrone,
Broomall, Penna,

1000 MIXED U,
£1.00.
Chio.

180, Two pounds
Buckey, 208 I.-udlu'n' Bldg., nuytnn

UNITED Glates army @nd mavy, ben
stamps, complete 10c to approvel appll-
cants. Brownie Stampshop, Flint, Mich.

U. B. Park set complete 19c. Crood Op-
'lm:n'iﬂs Hox 488, Minneapolis,

MOUS Americans set (¢, Hargnin
'rr:'ibrlhl. Sullivan's, Falrpori, New York.

UNBELIEVABLE! United States collee-
tion 260 different?! 1857, 1860, ete, $1.10.
Unbeptable! Guaranteed! Franklin, 225
Franklin, Rochester, N, Y,

AIRMAILIL. Callections, seis, slnr.lﬂ-
packets, Atlas, 850 Stebbins, Bronx, N

MEXICAN 32.00 Bill and 100 dlﬂerl:nt
unused stamps.  10c. Nogles, 346 Narth
13th. Reading. Penna.

SUPERIOR Approvals, British colonials
and foreign. Worthwhile premium free,
Falrfax Stamp Co., Dunn Loring, Virginia.

PRECANCELED Stamps wanted. Cash
or_trade. Waldo. Box 266, Dallas. Toxas,
APGHANISTAN, Transiordania. Banana

mirpostl. others—3e with aporovals! Saxon,
Valley Steeam, N, Y.

BICENTENNIAL Set—i¢ with T, 5. ap=
provels. Cannella, 516 Palisades Ave,,
Jerser ity

100 DIFFERENT U. 8. 15,

porovals
::gmmnf Storrs. 1710 West !Sllbh.. Chi-

SI:H] ALL Different stamps—Strong in
pictorinls from occupled countries—Il0e—
while they Ilast—to approval applicants
anly, ©Officinl Stamp Company, Depart-

ment 5, Fairlawn, New Jersey.

BTAMPS From 25 countries Iree with
?fummls. Ephriam, 1103 QOak, Evanston,

WONDERFUL Cut-rate approvals lic
Premiums too. Rheaume. 8951 Rm:hln’
Montreal. Canada.

FREE Attractive packet all different
nnunlrtﬁ with penny aporovals. Ploneer,
Box 4148, Pasadenn, California,

25 OLD U, 8. 5c to approval noplicants,
Livings, 2811 Lemmon. Dallas. Texas.

55 UMITED States commemoratives, air-
mails 15e. Motzer, 1022 Liberty, Cincin-
nati, Ohia,

40,000 VARIETIES Forelgn stamps avall-
nhle on approvals 3¢ up. Large aelections,
low prices. Representative selection on res

fur_;l. F;]K-elmn Stamp Company, Vine=
and. N_J.
-_WDRLD‘E Bmallest  alrmall—largest

map, diamond and triangle stamps, free
stamn magazine, magnifler to study stamops
with large packet of stamns from scarce
countries. big bargain b¢ with m:nrm'uh,
Capitnl Stamps, Little Boek, Atk

£2.00 INTRODUCTORY I?ut{:t dc. He=
quest aporovals. Quality Stamps, Engle-
wond. Colorado.

150 G000 Mixed forelgn stamps, 5c
coln. Stanton. Niantic, Conm.

UNITED BEtates stamps on approval,
Amerlea’'s lowest selling prices. Stomp
Company. Albanvy. New York

BOUTH American—100 different 10bo—
with soprovals. Davis. Silver Lake. Ind.

FREE Btumps. send stamped envelope
for details, Mol approval business, Welker,
Route ¥ Gibsonia, Peana,

150 . 8, different, commemaoratives, ete,
250, Steger's, Peolone, TIL

CANADA 100 Different Xe—approvals
all countries, Lists, Vietoria Stamp Co.,
London, 4. Cannda,

PENNY Approvals, that satisfy. Neil
Eﬁrm. Bex B441-P, Philadelphia,

"I?HEI:I-LEBAI'..E Denler's catalog.  Illus-
trated. Postage Be. Frank's, 4500 Chal-
grove, Baltimore, Md.

WHOLESALE Euwlemunh to dealers
for l0e poatage. ndreds of bargains,
gggﬂmn Elt.nm:!m J.IJE West 42nd, New

GIANT Packet 200 all dJﬂurant from
Africa, South America. Asla. Hea
Islands, ete, Includes world's rml!llﬂlt
stamp; triangle and dinmond-shaped
stamps; animal stamps. NWicaragus *"WEII
Rogers” alrmall; many ethers. Also packet
17 different United States (cataloging 50c)
—all chsolete. including $#4 denomination,
commemorntives, ete. Tnt.l.! catalogun price
aver 55.00] E'rl.-rrtlun or unly ¢ to ap-
proval applicants h?n -: Ciom-
pany, Dept. #80-N, mmdqn Nr:w York,

STAMP Dnabera. your ad here will bring
wonderful refurns. Ask me for proof,
F, W. Johnson, Manager, Clussified Adver-
tising, Popular Mechonics Magazine, 200
E. Ontaria St., Chicago,

HOBRIES AND COLLECTIONS

T, 8. postage bough
Cotham Stamp Co., 112
York.

20 DIFFERENT Austrin J¢ to approval
%Enhcnnh, Scarce. Winchold, Woodbine,
TINNIL,.

555 W, 8, commemoratives, etoe—250,
Koch, Box 4 Warner Sprines, California.

CHEAPEST Way to build your collee-

small discount.
Broadway, New

tlon. Buy good packets. Ask for free
price-llst—worthwhile a.l.‘.kel;a- Russell,
203 - 8th Avenue. New York City.

"T1000 GOOD Mixed forels I'urelnn 28c. Includes
valunble prize packet. DebMers, Box 1033,
Milwauker, Wisconsin,

TFORBIDDEN! Exotic mystery slamp
{banned from use on mail in the United
Btates) I8 now included in our new 1941
bargain packet of more than 100 different
slnmps fram Azerbaijan, Georgin, Trops-
caucasia, ote. All for nnLr ¢ Lo approval
apolicants. Caetus  Jr. Approvals, Box
1870-B. Tucson. Arizonm.

BCARCE TUnited Statex stamps, Find
those hard-to-get. yet Inexpenaive stamps
in our npprova contalning over 1500
varieties. Southern Stamp Co.. T0-Md,
Minmi, Florida,

“CREATIVE Handicralts." DBE pages.
36e. Covers pottery, wood ecarving, book
binding, many other skilled arts. Chap-
books. Slx Girard, Rochester, N, ¥,

MATCH Covers, 1500 members. -nta.mu
brings illustrated magozine, covers, ete
United Matchoninns. Morgantown., W, Va.

CHRISTMAS Seals—20 diff. years 25e,
Thompson. 2423 Boulder, Los Angeles,
Californin. e

MATOH Hobby “Bulletin,'' membershl
blank, stamp, Box 1111, Rochester. N.

BEAUTIFUL Assorted celored corn. 25¢
ck%‘zei_ Cooper. 1744 W. Bth 5t.. Brook-
yn. B. Y.

LIVELY Swappers” Magazine, Sample
10e, Trading Past, 488 Engle, Englewood,
New Jersey.

MATCHBOOK Albums: Free [llustra-
tions, price list. Adams Bales, Dept, 39,

State Tower. Syracase. N, ¥

TEN Year nccumulntion stones removed
from jewelry. 200 nssorted £1.00, B. Lowe,
Bax 525, Chicamo. TI1

MATCH Book albums—opractical.
venient, The. §1. 83, Free et Match-
less Album, G.C. P.O, Box 120, New York,

con=

00 STAMP; BB 17, 8, 1861-1903, whole=
& 10c. Texad Qualily Stamps, 622
Travis. Fort Worth, Texas,

200 DIF'I-‘BHEHT Attractive
stamps, 2o,
Missou

warld
Imperial, Box 238, Joplin,

BOARCE Ddamaond alrmalll Wonderful
packet 115 different from strange coun-
tries. British colonles, Haitli. Tasmania,

letorinls, ete. fic with approvals. Helia-
hble, 85 Massau St New York City.

FREE 20 Different Japan and 15 differ-
ent China with approvals, Excel, Box 1315,
Chicaro.

. 8 And forelgn nny a.m:rm'nls
Lenott Stamp Company, Oxford, Maryland.
UNPICKEED!

10 U, 8. revenues an doe-
uments—I1oec] TH—5 Vanvoorhis,

Hrndman. Pennsvivania.

20 AIRMAILS, 168 Commemorntives. 77
colonials, etc., 50, Approvals, Plank, 3164
34 Street. Astorin, New York.

WHY Buy retall. 50c brings satisfaction
aranteed lob lot, William Waugh, 2
N.W._. Washington, . ¢,

BIG Packet of triangles, ale mails and
scarce stamps including Congo, Liberla,
Indo-China, Danzig. Siam, Esypt. etc
Plus [nformation on fres n.'l.hu_ma_ spks,

ets. All for 5o,  Approvals included,
Glendale Stamps, 6P Orange, Glendals,
California.

AFPROVALS 407 Discount on first pur-

chase. Stamps. B80S Del . Bt Louls,
Missouri. e 2

ZEPPELIN And M4 airmalls 5S¢ with ap-
g__tu':nls Paltrn, 3204 Hull Avenue, New

FIFTY U. & and Aty Canadian, all dif-
ferent 50¢ with 100 world wide thrown in,
Approvals on reauest. The C. G. Whitn
Bump Co., 111 Satton Bi.. 8. W.. Gra

Rapicds, Mich,

COIN, Banknote, 50 different stamps
10e. Bhutt. Bench City. Ohia,

MAY, 1941

50 PACE Different Brazil 10¢]! Davison,
Box 568C, Manchester, N, H,

FREE! Pony Express set (facaimlles).
Postage 3¢, Roberts, 405 Building, Bay
City, Michigan,

FREE! Austrin war Bet. Postage 3e.
Willlams. 606 Archer. Bay Qity. Michigun.

60 DIFFERENT T, 8., Including coms=
memaorptives, alemails 10e.  Seidenberg,
Barnda, Mich,

SPECIAL — Alrmalls — 13 different. in-
cluding triangles, Zeppelin, Latin-America,
ete. Be to mpplicants for best value. at-
tractively wpriced approvals. Continental
Biamp Co., Dept. B, Bandy Hook, Conn,

50 U. 8. Includ.ln: commemaoratives, alr-
malls. perfgauge. aoprovals I0c. Stamp
Shop, 809 Holland Blde.. 8t. Louis. Mo,

APPROVAL Sheetx. Frederick B, Driver,
401 Finance Blde.. Philadelphin. Penna.

auu DIFFERENT 20e: BN, BOg: 100D,
(0. Fred Onken, B30 T9th
Et Brmtim

BEHD Postage for frce Uﬂir.red Btntu

price list, Stanley Gibbons. J8-F Park
Row, New York,

FOUR BStar approvals! Nothin :I.L'ku
them! Write today, 312 mized U.
Kessels, Tucsen, Arizena

FREE—The Biamp Finder! Send today

for big new editlon, fully illustrated, en=
abling you instantly to identify all diMieult
stamps! Also fine packet strange, fascl-
nating stamps from Bosnia-Herzegovina,
Monnco, Patialn. Cvprus. etc., including
mans, ships., animals and strange scenes.
Ml free (o approval applicants inelosing

ostage. Oarcelon Stamp Co., Box 900,
E-a. als, Maine.

WEEELY Stamp _magazne,
;EI.E'II]-.! 10c. Stamp Journael,

200 DIFFERENT 10e.
g«lh"i’ Covert Slamp. 39 Sta

thirteen
lamuzga,

807 npprov-
Rnr:hut::.

TEXCHANGE Your duplieale stamps,
maleh coverd, ete. with collectors every-
where. Liat, swappers, dime. (Mention
hobby,} Becretary. Hox 2166, Donv!r Cala,

UNUSED Book match covers, 100 all
different, $1.00, Free list, Charles Edel-
man, 1311C East 84, Cleveland, Ohio.

TWENTY Diferent caciuz plants k-
paid 51, Eulalis Turner, Azuza. COa
CAMERAS, PHOTO SUPFLIES

20 Ix2 SLIDES £1.00, Ready made. TUn-
wsunl scente, pletorinl views—mounted—
10 2x2 Art ex §1.00,

Art Blide Co., Blppo Lake, M-5, Canton,
Chio
PRINT FPhotos on cards, fabrics. ete.

Coamplete outfit §1.00, Guaranieed., Lib-

Erty Publishing, I360 Valley, Dayion, Ohila,
AMATEUR Contact Printﬂ wiL‘h Bullt-

in Timer. adiustable mosks ny other

features anly $4.45, postpaid; or s&-nd £1.00,

pay postman_ balance, The Ravbar Com-

Hm. Dept. PM-5. P.O. Box B90, Boston,
nss,

CAMERAS And supplies. Free Illustrat-
ed catnlog lsting everything pholographic
—=still and movie cameras. . lemees—
at tremendous savings, Hundreds of bar-
gains. new and used. All guaranteed. We
take ¥our old camera or equipmeont in
trade. Write now for your free copy of our
newest mo‘aﬂ;aﬂvins bargain book—just
out! le-l edition. Hurry! Central

amern Co,, (Photographic Headquarters
since 1895), 230 8. Wabash, Dept. E-18Z,
Chicags, TI1,

BUILD Your enlargers, spotlichis, alide-
projectors. condensing le rts. mlans
sold.  Photo-Hall, ngsbridee

Hox 13,
o0x
Bia.. Mew York City.

SPEED-O-C0OPY G:ﬂuﬂdulm fu-nl.uu
attachment for Lelea, Contax, A
and C-3. Send I'|:|r literature
Bhull. s 240 Sg. Union .Me.
Los Angeles, L‘alll’ﬂrnln.
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BABS Baya: Astounding buy, execlusive
here, latest Argus C3 with coupled randge-
finder. synchro flash, mm. F:3.5 lens,

alzo 5 mm. Bausch & Lomb telephoto
F:5.6 mlso counled to rangefinder. 88750
walue., Price S48 50, unconditionally guar-
anteed. Cowhide Everendy ecnse 85475,
Bend for yours quick while they are avail-
able. Ti-pame Bargalngram Mo, 242 is free
and Interesting. ‘Write for your copr.
Don't trade until vou write Boss Camers
Company. Dept, AG. 173 W, Madisen Bt.,
Chil::tgn 111,

436 THAGEE Folding Heflex ﬁ" Y Zelss
Teszar P4.5 Helical FM, 3Aa Com-

ot Oraflex lensleas sm a0, Mo, 0 Graphlc

6.3 S15.00. Mogull's, 64 West 48th 5t.,
Rew Yaork Cliy,

PRINT From own negatives on cloth,
wood. paper, eie,. without darkroom. using
Magic Benaitizing Fluid, Complete print-
Ing outflt postpald 51,00, Magic Pleture
Co.. Box 1461, Hollywoad, Calif,

BIO FPremium :a:a.lnE:e. surprise gift.
dime. Premium Mart, LaCrosse. Wis,

ROLLS Developed 8 or 8 prints includ-
ing Hx7 enlargement 25¢ coin.  Promok
service. Gom FPhoto Service, 3356 Wes
Gi2rd. Chicago. Illinois,

FREE 3 Professional 5x7 enlargements,
2 sets of guaranteed prints. and your film
developed=—all for 25c, original order omly.
Reprints 25c. Aro Studics. Dept. 11, Des
Molnes, Town.

PHOTOSTAMPS, Gummed, glossy.
produeed from  photographs. 1 fhe,
Wardwoode, MP4., Wallinglord. Conn.

TRIAL Offer 100° 16mm. outdoor flm
£1.50, 25" double BEmm. T5c. Processing
Included, le: Lab, 470-A Quincy Strect,

Brooklyn,

TONE Dur service,.  Roll developed, 8
Velox prints, I doubleweight enlargements
or 16 Velox prinis I5c. Photo Mart, Dept.
M. Milford, Conn.

AROUS Cameras allered for single
frame. Oet 36 Kodachrome pletures 56,00
Repairs on still enmerns. motion picture
cameras and projectors. Tragers Camery
Hospital, 1638 So. St. Louls Ave., Chicago,

MAKE Money In photography. Learn
guitckly nt home, Ensy plan revious ex-
perignce unnecessary, Common school ed-
ucation suMcient, Booklet and require-
ments free. American School of Photogras-
phy, 1315 Michigan, Dept. 3431, Chicago.

HAVE You s ecnmern? Send ten cents
far recent number of our blg megagife
ghowing how to make betler pietures mnd
earn money. Ameriean Photography, 118
Camera House, Hoston, Mass

ENLARGER §1.50, Enlarges eight times
slze of small negatives. Fully guaranteed.
Faramount Bales Company., B Dudley
Strret. Boston. MAss.

CAMERA Repainng. Bellows made to
afder, shutters repnired, Bellows mades to
fit all standard cameras! United Camera
Co.. Inc., A-1515 Beimont, Chicago.

FHOTO FINIBHING

SIXTEEN Prints from each roll devel-
oped or elght prints and two enlargements,
25¢. Prompt and dependable. Globe Fhoto
Hervice, La Crosse. Wisconsin

FHOTI'O Mill serviee. Your choice for
only 250 eoin: roll developed and printed
plain or deckle edge plus (1) two 5X7 en-
largements .or (1) one tinted 5x7 enlorge-
ment. or (3) one 8x10 enlargement, or (4)
eight exira prints or (5 Jumbo slze printa
instend of regular, Reprints 3¢ each.
Highest guality workmanship snd materi-
gﬁ. Fhoto Mill. Box 620-12. Minneapalis,

nm,

HOLL Developsd 18 prints, or 8 prints
2 enlnrgements. or 8 4x8 enlargements, 35¢,
Credit [or unprintable negatives, Reprints
2e, 100—£1.00, Include this ad for fres
surprise. Peerless Studio, Great-Northern
Blde.. Chicagn,

HOLLYTINTE Beiter prints.
the stars.'’ Two

“Chales of
rints each eight expo-
sure roll develon 0. Framed enlargpe-
ment coupon,  Hollytints, P-1350, Holly-
wood, Californin,

ROLL Developcd—Three enlargements,
18 prints, 35¢, Dick's Photo, EQ-6. Louis-
wvills, Kentucky.

16 PRINTS “!ilth Toli, 235c! 18 reprints,
25¢. Rex Photo, Ogden. Utah,

MONEY-BACK Gunra.nl-l:t'. Your ehofoe
8 Velox prints, two 5x7 doublr welght en=
largements or 16 prints, 26¢ coin. Write
for free mallers. Please U Film Servico,
107, LaCrosse. Wis

ROLL Developed—I16 glossy prints, 25e
asmm. developed and one Ixd enlargement
of each—36 exposure $L.00. 18 exposure

Goc. Modern egulpment. Coreful process-
ing, Irving Studio, 4006A Irving Park,
Chicnga

Bxl0 SILK Finlsh enlargement—30c,
Bend negulive, Irving Studio, 4006A Ir-
ving Park, Chicago,

15e FQR Dieveloping nnd prin [}
or 8 rxposure roll when nr&gmduﬁfmﬂym
roll of Hodak or Agfa Alm at regular

prices, Hub Mall Film Service, 117 Fed-
eral Bt.. Baston, Maas.

ROLL DE'PE'lﬂ:ul!d. Choice: Eight bemutl-
ful double slze prints, 18 regular prints or
g ints 1 enlargement, 35c. ¥amm. ralls
enlorged A7,x4': $1.00. Burton Stodios,
443N Roscoe, N, Y

FILM Finished 10¢, Send this ad and
ten cants with 8 exposure fllm for sample
hinged deckled snapshots bound in exeln-
slve mlbum =style.  Artisto Studics, Box
118-15. Rockford. TIL

TECHNIFINIEH — 36mm. 38 exposura
rolls fine grain developed and besutifully
enlarged 1o 37x4" glossy prints. 85¢. Car-
tridee relonded with Enstman Plus X, 30e,
Satisfaction guaraniesd, Write for fres
malling bags., Information and sample

print. Technifinish Laboratory. G41-645
Hrown St., Rochester, N, Y,
NEW! 10 Inch photo statuette from

any single Agure fegabive 8100 postpaid,
Mocher's, Vineyard Haven, Mass

BOLL Developed and 8 sparkling glossy
Velox prints 25c. Extra prints 3e, Other
specialties. Artline Photo, Box 507, Al-
toona. Penna.

MAILING Bags: Bamples. information.
Pinishing_  26c.

Enlargement. Blodgett’s,
Bristol, Verment

SPECIALIZED Quality 35mm, finishing.
Development in Champlin Mo 17: ench
frame enlarged to 31,x5, £1.25, 18 expo-
sures Gbe. The MM Ed'mp 616 E. Lamme,
Bozeman, Montane,

DEAUTIFUL Enlacgement from  each
feture on roll 25e. Cub Rate Phaotes,
eot. B-4. Janesville. Wis.

100 GENUINE Kodaks miven away free!
Roll developed. two prints each exposure
pius Iree cellophane album, 265, Send
rolia! Write for I!t'ue ¢E¢r Pho-T=Phua,
F5. Highland Park,

MAKE Money wllh.
sands of dollars paid for pletures. Our bi
136 poge book {ells you what to shoot an
where (o sell your pictures. Complete in-
formation on 2.000 different buvers of pho-
tographs. Arranged by market and alpha-
betically for aquick relerence. Have fumn.
Make money with ¥your pictures. Send 50c
for vour cop¥ of wrile for Irees details,
Fhoto Markets, 112 Exchange Flace, Han-
over, Penna.
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PHOTOGRAPHY For pleasure and proflt.
Prepare at home, Common schoaol :d_ua
catlon suffleient, Write foar information
and reguirements. Ameriean Sehool
ghumruph} 1315 Michigan, Dept. 3453,

hicano,

ROLL Developed, Two 557 and 8 prints,
5. Heprints 3. Photolab, 1B06-CA Wa-
bash,_Chicago,

IDEAL Photos besutifully finished wide
border deckle edge. 26¢ roll of B and free
:?ggﬂunﬁwnt. Ideal Photos, Box 2255, Pat-

OIL Coloring photogranhs a fascinating
hobby or oprofitable business. Learn at
home. Easy simplified method. Previous
experlence unnecessary, Bend for free in-
formation and requirements. National Art
School. 1315 Michigan., Dept. 3434, Chi-
CLEo,

ROLL Developed and your cholee: & en-
largements or 8 prints and two enlarge-
ments or 18 prints 25c. Premium eoupans
and Snapshot Magazine included Ires,
Youneg Photo Serviee. 403-L, Albany. M. ¥.

E ENLARGEMENTS And film developed,
116 size or smaller, coin; onlarg
prints 3¢ ench: specinl offer: enclose nd-
vertlsement and negative for hand-colored
enlargement free with order 25¢ or more,
Enlarge Fhoto, Box 791, Dept. FM, Boa-
ton. Mass,

ROLL Developed. 16 guarsnteed prints,
%Etfl.;nnrtnu 2e. Photolab. 1806-C Wabash,

Doylestown. Penna.

ROLL Developed, printed, enlargement
25c. Lehman Photo Stodio, Dept, 24

ALBUM Free with film developed and
168 prints 25c. Guaranteed reprints 11je.
Ploneer Photes, Hutchinaen, Kansas,

ROLLS Developed, two prints each and
two I{ree enlargement coupons, 2&c; re-
prints, 2¢ each; 100 or more, le, Summers'
Btudio, Unionville, Mo,

IMMEDIATE Bervice! Pletures returmed
same dny order is received. Sixteen guar-
anteed dea ~edge prints from roll. 28c,
One colored or twe plaina enlargements
plus 8 deckled-edge Velox prints enly Z5e,
Speciall Coupon for Exi0 anjnr:emen'.
miven with each 2%c order. Any 34
sure A5mm. film fine-grain d-u'rehmed
Vaporate trenied and each good nesative
enlarged to Ixd on deckled-edge Velox pa-
per, anly £1.00! Reloads: 18 expasure, S0e;
18 exposure, 350 JIxd deckled-edipe e
orints, 4¢ each. 24 hour service. Details,
sample and mailers free on mquu&rmmr—

fean Studics. Box &1. LaCrosse.

THREE Prints each negative 1n
roll 25c. Reprints 3c, D. an,
Bode, lowa,

OVERSIZE Prints. Your roll developed
and 8 oversize prints 28e; from 116, 130,
137 negatives you recelve 4xaf Inch

rinta, oll smaller sizes receive I7axdl:
nch prints. 12 exposure rolls 35e; 18 ex-
posure rolls G0, Heprings 3c each. Ever-
Insting Hi-gloss finish.  Overnight service.
Faclfic Photo Service, Box 666, San Froan-
clseo, Callf,

CANDID BSpecinl,

dimm. rolls enlarged
to  dlamdty,  E1.00, 18mm. rolls G0
dt4x4': reprints Je. Brown Phnm Com-
pany. 1810-81 Emerson, Minneapolls, Minn,

8 ENLARGED Prints (nearly posteard
aize) or 16 regular size prints from your
roll or_ negatives 25c. Willard Studios,
Dent. 47. Cleveland, Ohia,

ROLL Developed and B beautiful en-
largements 2 to 0 times larger—high gloss
—deckeled edge. Any 8 exposure roll 25e

Hi:n'rln: enlargemants 3c each. Alden

. 84-B Astor Sta,. Boston. Mass,

NE The discriminating amateur—8 ex-
posure rolls, 2 prints each 35c. Mintature
rolls enlarged 3
2ic, 16 exposures S0c. 35mm. 38 exposures,
dx4 enlargements $1.00. Unexcelled qual-
ity, prompl service, Paramount Photo,
327 E. 92nd Strest, New York,

EXTRA Specinl: Five Sx7 enlargements,
25e. Cardinal Photos, Summit. New Jersey.

ROLL Developed and 8 lustrous distinet
figish permanent Velox glossy prints 2
reprints 3¢ ench, Foloprint Service, Box I,
Roanoke, Virginia, P

20 REPRINTS I6c. Hundred reprints
£1.00, Rolls deyeloped and 18 prints or
B prints and 2 enlargemenia—35c, Meroury

Btudios, Dept. L, 100 N. Dearborn. Chi-
CAED.

FREE Trial — 16 szparkling Lifetime
prints. three lovely Hollywood enlarge-
ments, and free Leathertone frome with
roll—25¢, IO reprints 25c:  100—E£1.00.
Overnlght service. Lifetone Studios. L-30,

Des Moines, Towa,

ROLL Developed—I16 guaranteed prints,
two coupans on enlargements, 252, Smart
Photo. Winena, Minnesota

PROMPT Service! Rolls developed. two
Velox prints eanch negative 5e,

Hench

Studies, Harrisbure. Peona.
PHOTO Enlarger—Make it voursell,
Costs little. Simple to make. Lo

us
Instruction book Zho. Popular Mechamics,
200 E. Omtario Street, Chicago.

MOTION PICTURES AND SOUND
EQUIFMENT

38MM. Cheap! Sound, silent. Bought,
sold, Relsinger, 3418 Kenoak. Baltimore

1EMM. Castle films exchanges, §ic and
tan:%i_ E"I.I.I‘I'urd Hoflman, 57 Broad, Al-
ny, 7

18MM, Film, prolectors, cameras.
Fenith, 308 W. 44th Strect. New Yark,

175 16MM. Sound features, reasonable,
Programs rRest m. library. Fres
lisg, A.u.lu Films, 785 5t. Johns, Brooklym,
Mew York.

SILENT 35mm. films, Big lists! Dem-
sov. 1273 Berkley, Youngstown, Ohio.

GENERA Films for sll movie cameras.
Save 505, Two flims: he End.'' 1,
(Bize?) Bargain circulars. Fromaders,
Davennort. lowas,

I5MM, Film 75¢; projectors §17.50; atamp
for lists, Advance 1867 Madison. 5t Louais,

18-R,C. A. Bound projector $58.00. New
Mogull-Duplex 326500 (reg. 8§410.00),
DeVry 35 sound outfit complete £188.50,
silent §31.50, Trades aceéepted. Time pay-

metils. B-8-16-35 sound, sllent, MNational
film Mbrary. Catalogues. Vietor Turret
camera §60.50. Developing, printing. Cine
outfits, #mm. fAlm subjects T8e. Mo-
tll's, B4 Wesl 48th B, New York COity.

OLAMOUR Qirl films. EBample dime
Arteralt, Hammond Bldg.. Hummond, Ind

POPULAR MECHANICS




BMM, -16MM. Films, sllent. sound.
Bought, sold. exchanged, Films rented ev-

rywhera Free catalogue (with sample
fim 10c). Garden Film, 317 West 50h,
Hew York

m—lﬁmt Films.  Free catalogue
{with sample Aim 10c), Parkway Exchange,
961 Eastern Parkway, Brocklyn, New York,

#—1AMM. Sound prajectors, 95, R.munna

State Theatre Building, Pittsburgh, Penna,
UNTSUAL Movie bargalns—Brand new
Charley Chaplin, Oang com-

d, Blim Summor-
ville, travelogues, 100 ft. Ifmm.
same subfects $1.57. Free Coltan,
851 Elizabeth Ave.. Eliznbeth

BAROAIN Camerns, projectors, acoes-
pories. State your needs. Amateur Movie
Bupoly. Box 47. Aliguippa. Penna.

LOOK! MNationally advertised mevie
CAMETIE, ?rnj.-ect.nrs films. mecessories,
Payments low as §1.50 lnm:thls' Send

ta i literature and t bar-
B Ior Bidars. Dept. 26, 130 Bovlston
trent. Boston, Mass.

S6MM, TALKIES Bold, rented anywhere.
Bargnin equipment 1=t, Bimpson, 1275
Bouth Broadway, Davton. Ohio,

ENLARCE Your own photos, Make mon-
ey doing work for others. Build your own
enlarger. Complete detalls on four en-
largers 1bc. Popular Men:hs.mm Press, 200
E. Ontarlo Bt.. Chieag

" GLAMOROUS Mavie nmductln:is sam-
ple scene dime. Erwine's Laboratories,
Alte'ntown Penna,

DEVELOP Your ewn movies. Complete

Instructions 100, Corona Laboratories, 200
East 3dth, Brooklyn, M. Y.

CAMERAS, Projectors, flms, Lists free.
{Art samnle. .} Box 108, Leflerts,
Brooklyn. N

BABS Bays: Shrewd buyvers send for the
new Basa Cloe Bargaingram o, 245, an
#4-page catalog exclusively cine. The new
Revere Double 8 with Bausch & Lomb F:3
lens at $37.50 ia the buy. The RCA 18mm,
BOF news reel camera mb 8275.00, Write
Cine Headguarters for your copy of this

reat free book, Bass Camers Company,

Dept. A, 179 W, Mndison St., Chicagn, jiiN

T GUARANTEED Bmm., 16mem., 24-hour
roveranl, peocesalng. Eso-B, 3948 Central.
HEanans Oity. Missourl.

FREE 16mm.. 8mm, bargnin lists. Home
Movies. Box 31, Eastan, Penna.

PLAY Popular sheet music In full chards
and fill in bass as professionnls do, Free
information. Morean Studie, Conrad
Bullding. Providence, Rhode Island,

MELODY To vour wordd, 81, [ull prlee.
Prolessionals, Sausalite, Califormia.

FREE Booklet on sonswriting, Wrile
Songwriters Institute, 43-Q Park Flace,
Brooklyn, N, ¥,

DUD-FLEX Resds for clarinets. and
snxophones ellminate your reed troubles.
Write for eireular. Due-Flex Reeds. 1204
st Ave. Evansville. Ind.

EEING'WRITERSI ‘Words melodies,
Amazing offer, Hibbeler, C-§, 5T Ne,
Avers, Chicago,

SONGWRITERS—Send poem for ofer
free rhvming dictionary, Richard
Brathers, 24 Woods Building Chieagn.
BONGWRITERE, Writs for free hoaklet.
Profit sharing plan.  Allled Music, T608
Reading. Cincinnati, Ohio.

WANTED! Lyrics, melodies for songs.
We arrange, publish, sell. Supertor Song
Studios, Paszaje, N. ..

DISCONTINUED Clnssical and papular
records, send wants, no  popular st
Cajdin, B35 SBeventh Ave, New York City.

BONGWRITERS—Write for free book—
lana, information. Varlety, Dept. V., Ba-
em. Indiana.

MUSIC Composed to words. Bpecial of-
fer. Wendell Givens. Orrville. Ohio.

PIARO By ear. Free booklet, Write
Day-V-Way. Dept. 8-A, Dearborn. Mich,

PHONOGRAPH Records 10, large guan-
titles Be. Free list. Hoodwin Oompany,
4419 Broadway. Chicamo.

BONGWRITERS Outstanding propoai-
tion, MNewnrt Song Publications, 1207 Car-
bon. Byracuse, H. ¥,

MUSIC Composed to words. Waonderful
proposition, Bauer Bros.. Oshkosh. Wis,
LEARN Swing piano! Postal brings fres

folder. Christensen, 451 Eimbal! Hall,
Chicamo.

SONG Poemd wanted, Free examination,
MeNeil, Master of Muysic, 510-PM Soulh
Alexnndrin, Loa Angeles, Callf. =

MUSIO Composed to words. Rhymin
pamphlet on rmuut. Phongsraph record-
ing of completed songs. Send poem for
conslderation. Eﬂhun't Biudios, Dept.
PM. Box 2140, Bridgeport, Conmn.

BUSINESS OFPORTUNITIES

ESTABLISH Profitable new repair busi-
ness mending chipped percelaln stoves,
baths, tile. morble with Cleavon, Easily
ppplied. All colors. Sells hardware, plumb-
ers, hotels, moving companies. Complets
kit %5 00—Specinl £1.00, Cleavon Porce-
lane. Movwood, Calif,

BMALL Capital starts “‘route’’ coin op-
oruled peanunt, gum and amusement ma-
chines, Parlticulars free. HRobblig Oo,
1141P DeHalk Ave., Broaklyn, M. Y.

DISTRIBUTORS. Hevolutionary pro-
tective tremtment for auilomobile fAnishes,
Has received world wide ncceptance, Ex-
ceptional repeal business from auto deal-
ers, garages. service stations, Write for
territory, Glittor Products. Inc., Detrodt,
Michigrn.

QUICK, Steady Income making profit-
able fast-selling products. Literature froe.
Linw. 1T00-M Madison Avenue.. New York,

TEN Profitable tested business plans,
Dime, Business Research, Dox 4622, Ban
Franciseo,

LIFETIME Business, steady income, re-
pairing sewing machines. Book instrue-
Lons §1.00. Conpan, 114 5. E. T4 Forl-
lnmd, Ore

COLLECTION Of 130 cholee practical
supcessfu]  basiness  plans  (Dustrated)
5200, money refunded. Premium Mast,
LaCrosse, Wis.

BUSINEZSS Encyclopedin, 514 pa
Educational, profleable, 5200, Satisfac
guaranteed. Cochran, 1662 Roosevelt Ave.,
Salt Lake City Utah,

DGLLARE Quarters, daily, Instructions
26¢. Jerome Barnes, 3011 Clasgow, Ports-
mouth. Vieginia,

BTART Home business making statuary,
nplagues, art goods. movelties, souvenirs,
concrete ?uttlm-' garden [urniture, artifl-
clal marble flooring. Hguld marble. Make
vour own flexible molds, Amazing profits,
Valuable folder free, Creatlve Puoblishers,
{PRIS Y, Glencoe. Tllimole.

plal Ol . R R R
250-5100 WEEKLY Using sawdust, De-

tnils dime. deductable from first order.

Clement, 843 Arthur, Rocheater, M. Y,

BHORT Culs to fortunes, Thousands of
formulas, trade secrets, 650 pages $1.50,
Premjum Mart, LaCrosse.

TFOR An cxtremely muﬂtt.hln lifetime
business., operate lection  agency-
eredit burent, Free folder. Write Cole &
Amsoeiates, Bvraense, New York

TLEARN Motion pl.l:t.um thtﬂ.l.m projec=
tion, management. Free catalog, Give
nge. Theatre Institute. Elmlrrs. H. Y.

WRITE Songs. Big money and reputs-
tion. Write for Information. J, Oordon
Pub. Co.. 201 N, Hoyne, Ave.. Chicago.

I 'W.&h'l‘ To send you proal of the won-
derful pulling power of Popular Mechanics
Magnzine's classified pages. What's vour
proposition? Write me today. F. W, John-
gon, Manager Classified Ad'.r:ﬂ-lsllil pila]
E. Ontario 8t.. Chicage, Il

MUSIC AND MUSICAL INSTRUMENTS

LEARN Fano—Flay latest hits from
start. New casy fourieen lesson course
muaodern kny:bm:d nurmnnr £2.895 com-
plete, Bent C.O. ey back guaran-
tes, Weite Orane, MEB Kimhull Hall, Chi-
CARD,

LYHIGE Wanted. beginnine writera E!-
cellent offer. Basil Ale, Ottoville, Ohlo.

PUBLISHERS Need new songs. Poems
wanted, Five Btar Music Masters, 687
Bearon Bullding, Boston.

PHONOGRAD'H Records 10c. Catalogue.
FParamount. AQ-358 Enst Market, Wilkes-
Barre. Pennsylvanin .

EASY Piano gell-instructor $1,.25. Moses,
215 West Bith, New York.

BOMOS. Porms published, Royalty bo-
sis. Your song cecorded [ree, unumit.cl:l
nmnrlumue&. Write today. Dept.

Radio Music Company, B&012 Hulh’wwd
Bivd.. Hollywood,

POEMS Wanted, Radlo Information,
Publishing, Great Eastern. D275
Thomaston, Malne.

OMGINAL Musie compoded to  your

ords 85, Bong printed. 200 coples, $15.

Rﬂ:lnn]d Belcher. Chatham, New Jersey,
30 vears church oreanist.

PLAY Violin. Amazing system, no notes,
Melody Masters, Box 82, Belolt, Wis,

Weiters, Send for publishing
agreement. MoElnley Music Publishers,
1501 E. 55t St. Chicago. S o

FREE—Big Lst of heloful books, Pop-
Elgir Mechanics Press, 200 E. Ontario Bt.
CRRED.

BADRIOS, SUPPLIES, INSTRUCTION

EXACT Duplicate and repincement parks
sapplied for any radio at lowesi prices,
Wiring dingrams available Immedigtely—
40p. Bpecily set’s make and model num-
ber. Watural Flash, 330 South Wells. Room
106, Chicazo. J

MAEKE Simple long distance ervstal ra-
dio, No tubes. Illusirated Instruetions,
ﬂe. Creystnl 25e¢. Allen, BP-427, Clinton,

o,

LEARN Radio. Make radio your hobby.
Radio clearly explalned. Filrst edition 256,
ity Radio, Torrington, Coann,

RADIOS., Deal direct, Catnlog 10e,
Autocrat-A. 3856 North Hamilten, Chicaga.

REVISEED Flans 18 distance crystal sets;
“Radigbuilder'"—year. 26c. Laboratories,

1406-C T7th Ave  Oakland, California.

OLEAR FReceplion pocket radio only
£1.00. Radio Bales. Southington. Conn,

RADIO Klts—83.95 up. Complete. Sin-
gle band: all-wave. Save 60<L. Rndlu nn.d
arts catnlog free. MoGes Radio,

ansas Cltv. Mo,

"BATISFACTION Ouaranteed,’’ IIII:IIIE‘E'_'-
making opportunities, Stamp brings n:—-
ficulars eore Beach, Hanover,

FUHLIBH A magazine,  £2.00 cﬁull—nl
Sample and d:l..‘tlll-i e, lel!rl:' Publish-
ing, 2308 Valley, Dayion,

HANDY Men—Earn money hnma opeTat-
ing Community *'Fix-It' ﬂh . Biafford,
T4 Rawlings. Carbondale, !IHrm!a

MAEKE Suspenders at home—We -&HD‘DI}'
high grade clastic strips with all fittings

snd packaging supplies, FPree particulars
E’:&mln:wn Mg, Co.. Box 675, Brockton,

RECAST Ol batleries inko new., Latest

achievements, Battery Laboraterles. 8t
Poul Minnesola,

DCILL.MI. lpa. BHook 25¢, Making mons=
with small capital. Book 5c. Making
I{ Itterised signs.  Polio. of Instructlons
1.0, George Gundrum. LeRory, Michigen.

"LUMINOUE Palnt" shines in  dark.
Enzily made. 300 other [ormulas, hlim—-
i.ltll A%e. Idenl Service, 300P5, Park Ridge,

ESTABLISH A business without youar
own capital, Finance your patent, idea.,
pwosd-will, Free booklet, Hale Associnbes,
202 B. Harrizan Bullding, Philadeiphia,

LAWNMOWER Sharpencr plans $2.00,
i.atmniﬂn: 10¢. Taylor., 4015 Oketo. Chi-

YOU'LL Like resilvering mirrors. table-
ware, making chipped glass namceplates,
mignd, Write Sprinkls, Plater, 127, M-
rion. Indiana.

RADIO Enginecring. broadeasting. avia-
tion and police radie, servicing, marine
and Morse telegraphy taught thoroughly.
All expenses low. Catalog free. Dodge's
Institute. Ames Bt.. Valparaiso. Ind.

RADIO Serviee men and experimenters

BONGE Wanled. Enelose postage, De- | send for our giant radio catalog. Save
!lll'mlgk Publieations, 1241 Broadway, New :?Lla.rﬁ. Tni Radis Co,. 1000 M, New-
ork. . M. I -
10,000 TSED Phonograph records Go each RADIO Books—Latest—Baorgain l:l.tl.lug
while they last. Gem Vending Co.. 803 | free. Popular Mechanics, 633 8t Clair,

Penn Ave., Wilkinsborg, Pennsylvania,

MAY, 1941

Chicago.

TURN Old inner-tubes and tin cans into
money. Both instructions 36c, Southern
Bervice, I10E-A Jacksonville, Floride,

MAIL Order beginners, Write me for
lntest money making opportunities, Foy
Bureaux. 540 Btudewood. Houston, Texms.

MAIL Order business course shows you
how to make money, spare or fulltime.
Teaches professional maill arder technlaue
—not penny-catehing schemes, Pree de=
tails. Melson Company, 5§00 Sherman,
Dwpt. 404-E. Chicago.
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FDPCDRH Ha-nh!nu carmelnrlsp crisp-
eltes, chees chip Lang
Eakins, 2na8- EHin’h Ht Enrlni:ﬁ:ld Elhlm

WANTED—A producl—A manufacluring
client with excellent facilities wanis a
product requiring large metal stampings.
The product could be new or an esta
lished Ermu:: needing production capac-
ity. All replies confidential. olf &
Inc,, T Bouth Dearborm Street,
Management Engineers.

COLLECTION Business highly profit-
able, easy. We teach ¥ou. Accounts Bu-
reau, B8 16Xnd Street, Jamaice, N Y.

OQPPORTUNITIES In plastics. Liguid
marble.  “Snow-white.”* “tinted.”” “mot-
Hed." WUseful, practical. economical, Cal-
orful composition foaring, Lifeilme wear,
Low cost. Simuiated rubber molds. Make
vour own. Profitable. Literature free.
Compo-Tex, Box 786, 8t Louls, Ma.

S0OAPMAKING: Moneymaking home

business, Mo machinery. Literature free,
Eemico, 17085, Park Bidee, 111

WHERE To obtaln 2,000,000 articles
wholesale, Directory 10c. ©. L. Wilsom,
4544 B, E, 88th Ave.. Portland. Oregon,

CAEH For butterflles, maecl.n e Bin-

Chicage,

!—EARN Epsy money—g, Full time or
part time. No experience needed Eas
instructions tell how to take and finis
nlee nhnr.m In two minutes. Sell for loc,
costs 1'he, Lots of fun too. Greatest pho-
rorranhic Inventlon, Only $62 for complete
outfit. PD@ Camera Co., A-1080 E, i5th
8t.. Chicaro. T1L =

UBE Moldex for rubber molds. Pentucket
Art Products. Haverhill. Mass.

LAWN Mower sharpener. bullt chea
plans, instructions. $1.00. Bullion's Har
waore, East Syracuse.

QUICK Money! Sell he:a.lth food concen-
trates by malll Your labels! Oardena

EXTRAORDINARY Opportunity. No
ulumr No buying. Fay monthly. Booklet

“Profits to Bhlre 3. Hational Prodocts,
Asheville. N. ©.

OWN And operate a general applinnee
repalr shop. Bmall capital establishes you
in prefitable steady repeat business, Com-
plete, illustrated course enables mechan-
lenlly inclined men to have lifetime busi-
ness, phases of general applinnes re-
pairing, how to secyure bisiness, eotc,,
covered. Bend !.odag Iqr n-ee literature,
Christy Bup'pléh 104, 285 N,
Central Ave. 11.'-“:0 ;

CHRIST Is coming; get absolute proofs.
Bcheall, 203-X. Duluth. Minnesota.

NEW York mail address, business or per-
sonil. 81 monthly. Merchants Asseciation,
309 Fifth Avenue, Mew York City,

PLASTEX Industries offers industrions
men an opportunity Lo start o business of
ri goods, nove
3 ete,, In Plastex and mar-
ble imitation. Sc material makes $1 arti-
cles, Rubber moulds furnished for speed
production. Bmall investment brings good
retirns, Waratumlnﬁlm‘num causes big-
gest demand ever. rite for interesting
booklet mailed free. Plastex Industries,
Dept, A, 1085 Washington Ave.. New York.

COLOR Concrete with chemieals. Wish-
Ing wells, Stucco-rock, Benches. Bpin
cancrete pottery. Gemznt artlltrs Oar-
deni  arnaments. G glaze. Concrete
npaints, leblimt. lu loc. Hao aad
Cement Erli onderland, Holly-
wood, Coll

THARY- EHOE Metallizing makes you
maney! Bimple! Nowel! Aager markok,
Emall investment. Fine profits, Free par-
ticulars. MNovelty Metalllzers, Box S33M
Church Street Annex. Mew York.

AUTOMOBILE Mechanics: Earn extra
money 4t home by using your spore time
bullding tractors with secondhand auto-

Bystem, Stntion 8, Los Angeles. mobdle parts. Write for information. No-
10000 MONEY Making ideas. Write, | lan's Machine Shop, East Wareham, Mass,
Steriing Products Co . Sorinefield. 111 Caps Cod,

MAKE And sell delicious vanilia flavor-
ing. Bend 28c for supply of ingredients
and manufacturing instructions. General
Produeis, TT8J. Springfield. Mass,

5WISS Music box works—£1.35 1o §2.10,
Bultnble for meny noveltles, Mermod
}ftﬁul'm:hlmm 147 West 46th Street. New

WILL You give us 5% first 3600 wyou
make? Afternoons free! Work home.
£1.000 month reported (exceptional—~fiull-
time). Expect surprise! Maotionial, Box
1740, San Bernardino Callf.

MAKE Artificial mnrble, glazed tiles, un-
eanny, Tabletops, plagues, Asors, hones,
novelties, Hard, freprool, nexpensive
cement seereis, Drilliant tile and lgud
rubber samples 3¢, John A. Payn, 45
Orande Vista Avenue, Los Angeles, Callf.

QDALI.FY Quickly for job s , real eatate
BORrAlser, tAX Assessor, nt: through our
excellent home-study  course,  Morrison
Sthwé‘fr Real Estate. IW North LaSalle,

PRE‘E-—NJG] Clever mallorder, I'an:'l. nrt
local business, agency offers—all snappy
mnng:’al kers. Lewis Co.. BI8-C Carpen-
ter. Park. T1.

ORIND Lawn mowers|
£800.00 reporied!
danesville, Wis,

EARN Extra money writing for publica-
tion. Bimple method. Demand inexhaust=
ible. Detuils free. Glen Donaghey, 17
Oroton, Lowell, Mags

OFERATE Amazing mallorder
Literature free] Thorne's, 436N J
Jackson. Mich.

BOAPMAKING Business will make you
independent. Learn home. Machinery un-
necessary, (Stamp). Posern. AE-4545
Barilett, Milwaukes,

COBTS 5¢. Bells for §1.00. Very attrac-
tive, easily sold, Write, Oman, 642 Bdwy.,
Bt, Paul, Minn,

£15 DAILY! No canvassing, Moke-zel]l
guality cosmetics, flavors, remedies, spe-
cinlties. Materials cheap. 10007 profit.
Employ agents yoursell. Albert Wilcox,
Hicholls, Georgin,

00 MONEYMAKERS—25¢  Mailorder
directory—I15c. Professional — mallorder

magazine—10c. Kraft Publicatlons, Syra-
cuse, New York.

FREE Litcrature dea-:r.lhlnl |:nm'1,ll mm:t—
ey-muking plans. H. Flury, 1002 Locust,
Des Maoines, Towa,

NOW Only 2¢ dail¥ pavs [or Mew York
offlce under Your own name. Co-operative
Offices. 1M Lexington Avenue. New York.

Factory process,
5200 capital. Mowers,

plant
nckson,

SINGLE-INGREDIENT Formulas! Ne
manifactiuring! B, Kinford, Fort Lander-
dale. Plorida. Mg ars

MAKE Sell luminows paint.  Liternture
free, Gordon Laboratories, 1265-H Broad-

BE Your own boss, Amazl afl
Massan Co.  Winston-Salem. N. E‘ sk

T MAIL Order business is Your opports
nity, Many begin small now earn thou-
sands yearly., No personal contacts, bound-
lezs zelectlon, Have over 40 Yoars experi-
ence, will heln vod suceeed. 2hc brings 1
valuable booklets, None free, B, Breniser,
257 8. 21st. Philadelphia,

“WE Buccessfully sell Inventions, pat-
ented and unpatented, Write us,
have & opractical, useful iden for eale

Chartered Institule of American ]II.I'-
Lors. Dept. 4-0, Washington. D.

CHARTERS: Delawnare: beat, f.hnpu.
free forms. Coloninl Charter Co.. w&.t:-
mington, Del
- WE Eten.l&“:.ruth“}' 1Mﬁinm fum.hlh
neE  ou natruction, opern
“Specinlty Candy Pactory'' home. trl:.!
wamen, opportunity to earn mood stead
s 1 oA e R,
East Orangs, N_ J,

FOOLPROOF Rubber, mold making,
plaster casting, tremendous market. :In-n
profits, 24 page instructive eatalogue free,
I-suc Arts. Til Meely. Muncle, Indisns
WHERE To buy at lowest whalesale

prices, Inrm'rnl.um:l. free. ¥ . Baox
P-312, Bayvonne. ok

INVENTION Hnnnw Magazine, B0-0
Wall Street, Mew York. Important par-
ticulars fres

CPFERATE Mall order i
Details dime. Maplea. 2418 Sont Masan:
feld. Chieago, Illinols,

GBGD Puinl business silvering mir=
rors. plating autoparts, reflectors, bicy-
cles, bathroom fxtures by late method.
Free particulars and proofs. Gunmetal
Co.. Ave. H, Decatur, I1I,

137 WAYSE To make mun:r. in homs or
afflee, business af vour o Full partie-
%Eugﬂ frese. Elite Co., !H Grand 8t., New

EGW And where to obtain capital fully
explained, frec particulars. Star Berviee,
Wapakoneta. QOhio.

MAEKE Money by mall, the way we do.
Free Information, Maywood, P-1107
Broadway. New York.

HOUSE FPlan books—Latest titles—Bar-

mnin catalog free. Mechanles, 633
Bt. Clair. Chicago.

MONEYMAKING OPPORTUNITIES

ETART Your own business, dollar mak-
ing opportunities, popular sellers, manu-
facture them at &, Free information,
¥m‘rm White. 1300-A Commerce, Dallas,

NS,

BE A professional serapbooker, Big fees,
Unlimited opportunities. Can be done at
home, Mo competition. No canital needed.
Write to Scrapbooker Guild, 9 Park
Plage, Mew York N, ¥,

MILLION Articles. Buy wholesale., Val-
umble directory 10c. Ideal Service. D-b,
Park Ridee, 111

'IWEHTY Dallars daily reclaiming lube.
Bol Box 483-A, New Orleans, La,

way, New York.

GOOD Moneymaking opportunities, de-
Hudsaon

LIFETIME Business|

Service (5), Drawer 330,
Butte, Montang

TURN Tin ennt: intes money, Insiruc-
Jdncksonville. Fla

PROFITS From vour business. l#n

he]p
finance, Detalls free. G,
d3M Weat 48th Btreet, T HE-I' ‘Em‘k E‘.‘lw
Ho selling. Op-
erate “Sllver HKing"' vendors, 395 up,
Free Instructions.

MAKE More money selling Red Comet
Fire Control Products, Write today for
ing. Littleton. Coloradeo.

MAKE Color-glazed concrete pottery,
bazement waterprooflne. Booklet. color-
plotes 10c. Nationol Pnllcr]u Minneap-

MAKE Genuine rubber molds, Detalls
free. June. 101-B Beech. Holvoke, Mass.

tnils ﬁuiq ﬂ;'gnnr"s. Riverside, Croton-on-
] Extremely pref-
[table, Write!
tions 35e H _Chaney, 1130 E, 16th St.,
opermte Adams Ie gum w:'.l:lduru
D‘W‘N‘ A mh I:Hsinﬂt?
Auntomatie, 423-A Pul-
lerton. Chicaso.
free facts. Red Comet, T66 Comet Bulld-
statunry. wravestones. tiles. walls. floors,
olis. Minnesota
LIQUID» Marble—Marvelous, colorful!

Brushed, molded. sprayed. Rubberlastic
maolds! pasition flooring! Particulars
free. Marbleizing Service, BEdwardsville,

Ilinais.

INCREASE Your earnlngs In 4 buslness
af ¥our ewn. with all the trade you ecan
attend 1o, Become o fool correctionist and
in & few weeks enrn big Income In servies

[ees—not medical or chiropody, terma
Tor home trainine. no further canpltal need-
od, no goods to buy, no agency. Address

Bpencer System, 5T Back Bay
Mnss.

ELI'.I'E Collection of business plans, ean-
taing 1 nlans and BCOrES of formu-
las. S:lrt own business

home. office.
Particulars free, Elite Co., 214 Gnm'.t Bk,
New YVork,

FRBE Big onportunity nﬂ'na to make
money. Wrtﬂll Valhalln, N, ¥,

BOOKEHKEEFERS, Make money keeplog
books for amall concerns from monthiy
reports.  Ralph Lee, Vicksburg, Michigan.

READ © riunity packed “‘Mimecs, K
Free samnlem%iruahegu Box 5636, Chieamo.

INCREASE Your weekly earnings!
Amazing booklet, sitamp, Publisher Cut-
ler. Reading. Fenna,

YOULL Like ruilvrﬂn: mirrors, table-
ware, making chi nameplates,
Tuns. “Write: Sorinkle, ‘Plater 8T Ma:
rion. Indiana.

MAKE Btatyary. fMooring, ete. Imitatlon
marble farmila 258 Ideal Bervies, 11-E,
Park Ridee IIL

CASH For butterflies. insects. Bee Bin-
clair display adyvertisement page 164,

LEARN The mecondhand paint brush
bukiness, CGuaranteed Instruction $1.00.
Harlem Brush Cleaning Co.. Dealers In
Used and New Palnt Brushes, 1547 Park
Ave  New Yaork City,

AMATEURS Make £30 weekly with the
new MNatlonal Cartoon Originator. Free
irlal, HNational Artists Bureml. 801 Morth
Muarsalis, Dallas, Texas

MAKE Money plating things at home,
Amazing proflts. Make your own_ outfit.
Inexpensive, Formulns, plans §0c, EKemic-
Plate, Park Ridge, Il

404

POPCORN Machines. used Burch, Long-
Eakins. Dunbar, carameleorn mujumznt
geared popping kettles. Merthside Mg

I:ndln.::nln Iowa,

EARN Money l'lm your typewriter ad-
dressing envelopes. circulars. typing. In-
formation 10e; none free, Ace-PME, Box
1123, Birmingham, Als.

POPULAR MECHANICS



TUEE Fascinating process for pleasure and
profit. Write Dordal. Harlstad. Minnescta,
250 MONEYMAKERS 26c. Booklists Jc,
Hnm:lje IM—N Btate, Chicago,
give us 5% first $600 ¥ou
m!a? Mb:muun.: free! Work home,
£1.000 month reporbed (exceptional—Iiull-
time}. Expect surprize. National. Box
1240. Ban Berparding, Calil

CONFIDENTIAL Chemical service. Im-
proving formulns, processes or developing
new ones, Analyses, Thirty-five yesra ex-
perience.  Centrn]l Laberatorles, David
Whitney Bilde , Detroit, Michlgan.

ELITE Formulaz and plan mn.‘l:e and
gell your own products, DE:E-‘[:I'!'DI-‘I-'IT hnc':-
let free. [Elite Co., 214 Grand 8i.

MAILORDER Oppartunities! Send name
Eﬁmm, Sehrpeder, B03 Wiseconsin, Peoria,
nois.

York.
FORMULAS — Lakest, beat.  Analvals,
Literature  frec. Belfort. Englnesring

Bullding, Chicaga.

MAKE Big profits, bulld splendid busi=
neszs solling your own advertising. MNew
informaetion=folio fully cxplains 34 gran
ideas. All or part time. Practically no in-
vestment. FPree clreular, T. Halnsw
Companvy. 372 Stuart St.. Boston. Mass,

EXTHRA Profits resilvering mirrors. In-
structions 25¢. Bimons, R.IB, 148, Oreen-

ville. Kentucky.

FIRESIDE Stodio. Leng Beach, Califor-

nig, offers full instructions for restoring
;Ili]!: painting to origlnal eelar beauty for

FREE Faolio, Moneymaki apportuni-
tie= now repdy, Hub Bpecialty Oop,, Box
1008, M. ¥Yakima. Washington,

$100.00 MONTHLY, Listing for sale real
estate, regardless of location. I'1l pay 81.00
for each listing. Copy realty magnzine and
Tull particulars 10c. Enapp Publisher. Box
0, Geneva, Ohio

WHY Work for others! Have others
work for you. Splendid profits received.
Dretails ].l]t fealfi), Dave Bertelson, Anlé=
lope. Montana.

CASH In ?'m:r EQIH' time. Read
“Progressive Mn.l. Trade'" r.im'. You
Bk E'-N!rs'thinn—"munr:r-mnk idens,
plans, schemes, tips and Lmlr- jonal ar-
ticles—opportunities for men in most ev-
ery wolk of life. Sample mgf. 10, Lang-
lew, Pub,. 631 Roscoe St.. icago.

FABTEST Growing mail order business
of today. Enormous demand. Details fres,
Charles Schroeder. 56 West Washington,
Chiengo. Tllinods.

WANT Te make money with veur own
home business? Then write: P.O. Box 34,
Bitn, "N, Mow York Clty

BELL By mail! 100 monermaking op-
tunities free! American, 481-F Wil-
iam. East Orange, N, J

YOUR MName on 5,000 malling lists—350.
Get free samples, gpportunities galore {rom
all over world. Eastern, P-961 - 46th,
Brooklvn. M. ¥,

AMATEUR Cartoonists, earn blg prof-
|:l.$. duplicating ecomien]l advertizsing ear-
toons. Komic-Ads, Argrle, Wisconmsin.

CONVERT 0Old lawn mowers into electrie
mowers, Low costs make b profitable
work. Complete plans £1.00. Wheeler
Merchantile. 8t. Petersbure. Fla.

MAKE Monoy easily.
moadside Atand.  Wrelte
Lathrop. Calif.

MOULDS, Gu-mnt::d for castlng toy
goldiers, Indiams, trappers, warships, sink-
or I‘nuu‘ldn 244 kinds. nd &e for illustrat-
ed catalogue. Bend £1,00 for large sal
mould. Henry C. Schiercke, 845 Spencer,
Ghent. H. ¥

WHOLESALE Spurces. 500,000 articles.
Free directory. Maywomnde, 1107 Broadway,
New York.

FORMULAS, PLANS, ETC

ANY Formula supplied $3.00, Duncam
%Iml.gtdute. Ortega Btatlon, Jacksanville,
oridn.

AUTHENTIE Farmulary. Indtruelions

supDnly sources for easily making

10 a0 uruﬂhhk' n'ro-dui:u C-'tll'l-'llﬂﬂt 'bwl:
—024 pages, pastad C.0.D

{(Foreign £1.85). Gnm] 3 Aﬂam Brown
Company, Chestnut Hill. Massachusetts,

FREE Farmula calalog, Anvthing an-
Eh'“d £10.00. Western Chemical, Salem,
reron.

ICELESS Ice! Colder! Oleaner!
Ev!- Instructions IHc, Dufly,

pleasantly with
Fame-8-Syatem,

Chenp=
Covington,

LET Me help? Formulas. Develooment.
Cansultant Chemist, Box Ti. Claymont,
Daelaware, &

MAEE Fast selling Irrndncbs “Chemist
Avnproved Formulss.” Catalog free, EKem-
leo, 12-P. Park Ridee, IIIIl:In.uI.n

SINGLE-INGREDIENT Formulas! No
manufacturing! A, Einford, Fort Lauders=
dale. Florida.

MAY, 1941

DETIN Junked tineans. luminous paints,
watered chemieals keeps food cold. bulld-
ing paint ¢ gallon, watered chemical gar=
dening. coal saver. Above instructions. &
I'Fner 25¢ ¢oin. D, Kirk. Box 930, Harrlsburg,

nna.

FORMULAS: 15 Proven moneymaking
formulns £1.00, (Mot =tock-form cata=
logue stufl), real nnusual offers. List free,
gﬁrruel Laboratories. 662 No, Maplewood

CARD.

BTATE Licensed chemist, ﬂl:
perience. formerly In emoloy of the Bnthh
government. Will furnish high e for-
mulas, processes and trade secrets.

for lists. Dr. W. L. Cummings, 230 Gor-
don Ave., Byracuse, N, ¥, 2
CHEMISTEY
FREE! Catalog chemicals, laboratory

supplies for students, new ldea chemical-
kits. apparatus-outfits. Scientific books at
discounts, telescopes, micrascopes. biolog-
jeal needs, photographic chemlcals, scales.
Write Winn Mfg., Dept. JE5, 124 W, 23
Bt.. New York,

CHEMICALS, Laboratery supplies, lt-
gatuﬁunéc. Mulloy's Products Co,, Arling-

FREE Catnlumm Chemistry, mineral-
oEy, microscopes, Lelescopes,
Trll!r'l.' Labaratories. Evanston. Illinods.

BIG Money taking orders: shirts, tes,
hosiery. underwenr, pnnts, jackets. sweat-
ers, uniforms, ete, equipment free,
Experience NNnacessary. 4022-Bx
Lincoln, Chicamo.

AGENTS WANTED

NEW Kind of man's shoe zips on and

off, pays salesmen cash every day,
Hew 'I:.I; direct-to-wearer line ocl: 250 al.'_rles
includes amazing alr-cushlon insele shoes
for men and women. Complete sales outflc
sent froe by a.n'ﬁn division of manufacturer
established 38 years. No experience need-
ed, Factory-fiiting shee service tralning
furnished. Write today for valuable smles
kit. Consolidated Shoe System. Dept.
l::t.‘- 0, Chiopewn Falls, Wis.

CLUBIVE Terrltnrlu to producers.
Wu goll Beauty Tone “‘Glaze’” and *'Clean-
o'’ o U, 8. government, state of Califor-
nia W.P.A,, national corporations, stores,
homes. Fastest automobile. forniture p-nl-
ish on market. B, T. Manulacturing Com-=
pany, 171 2nd SBtrect, SBan Francisco, Calif,

SELL HNylon hosiery and glve fine sllk
hose for hal! price in combination ordes.
Guaranteed against holes, anags, and runa
of replaced free, Hose for your own per-
sonnl use El.um with large outfit
name and hose 3: tudlu.:f. Wilknit, Desk
BE-37, Greenfleld.

NEW, Movel :um:r.u: “Braceiet comolete
with secret compartments mtuininz Hp=
stick., powder. rouse. puffs, mirn Sen-
national! 81 seller! Write: ﬂll‘.thnuﬁt Box
2008-E, Minmi Beach, Fla,

BTARTLING New Dn!"ﬂt.?! Liberal com-

missions! Recorded Easter. birthday
Mother's day jm:-utlnn ete, Inmtint:f
Ray Turner, 211 W, Hill. Champalgn, I11,

ELL Individualized belts. buckles. Over

Lhuusnrtd pimmblems to choose, Past money

Fepeal business. Write teday spe-

E1l1 uutﬂt nf.!-er Hook-Fast Specinlties,
Box 1425, Providence, Rhode Island,

HANDBOOK For Chemical Experiment-
ers. hundreds of experiments, lustrated,
5np. Experiment booklet 15c. Free catalof.
Eﬂ.ﬂlnr Sclentific Company, Reading,

enna

FREE Chemistry n}l.nlni. Supplies ot
fel Eoulp complete laboratory, HKemklt
Ecl:n#n:} Carp,, 39TF Bridge St., Brook-

f na.l e gtﬂll? é;::{‘?.?‘:ff.au
SO oy |

Avenue. Rochester.,

glassware,
t‘.'l"l nlp_
L. Hope

OSCOFE  For ujtl‘. " chemical
I]?‘H!.I- I‘JED.. Kutting Hnm. Cuampbell,

COSMETICS, French quality. Iaboratory
ruarantesd. £3.50 order £1.00. Bamplées 10
cts. Elone Laboratory, 2540 Belmont Ave.,
Hew York Bronx,

RE\"DLUTION&RY T:I'ulm :-huulu:tr sells
Instantly—300°: 1te,
Mercer, 307-0G En.st lﬂlth H-rw 1t’:;rrl:

ACOENTS. Champlon bolts. suspenders,
for nll who wear, Samuple 28e. Institute,
64 W. Baltimore St.. Hal

“BEWANEY-SERVERS™
Circulars and detalls
Bauer Shop, Rockford, Tilinols,

FREE Water and our concentrates make
Tl products. We supply lnbels. bottles,
Enormous profits. Qualeo, E-20030 Rus-
sell. Detrolt.

CHEMICALS In_fGe quantities, Catal
Be, Flelscher's Laboratories, Medfo

HELF WANTED

FERMANENT Representative wanted for
Hoover uniforms to call on restaurants,
hotels, beauty parlors. doctors, nurses,
athers. Excellent ineame. Lends furnished.
Eouipment Ired, Hoover, Dept. SE-100.
251 W, 19th. New York.

GROCERIES Freel Just agree to show
friends, nelghbors, others and I'l] wh'l: ynu
5,00 assortment foods, wroceries, X
roe,  Amaxingly simple wa.i'l_'uﬂn make mmd
money. Bend no money—iust name and
address. Zanol, 2282 Monmouth, Cineln-
nati. Chio,

HOSIERY In liguid form. Jar makes 5
pairs, Sample 35c. £1.00 per dozen. West-
ern, Ml Climex, Blde.. Clevelnnd.

MARVELOUS New product! Every wo-
man uses hotsehaold tints and dves, Sell
in tablet form tcn homes, stores. 30 beali-
tiful ecolars, 10 ecents,
Fasl repeater. Da'z Ana Dyes, Ine.. 2946
Lake Street, Chicage. I11.

DON'T Be o Job hunter. Start your own
business on our ecapital. Mo hard times;
no lay-offs: always your own boss. Hun-
dreds average $£3.000 to $5.000 l.rn:lul.l al]u
yvear miter year, We supply stocks
ment on eredit. 200 home nec
Belling oxperience unnecessary to utu.rt
Wonderful epboriunity to own pleasant,
dignified. wprafitable Iness backed by
world-wide _industry. Write Rawleigh's,
E-U-PPM, Freeport, I11,

HEW Filold offers unlimited earniogs to
aggressive men! Large natlonal organiza-
tion wants interested hard working men to
reoresent them in o new expanding feld of
waork, Twenty vears ago little was known
about selling. Today salesmen the country
over are making fabulous sums of money.
Today collecting 18 a Hitle known, and Hit-
tle understood fleld, Those in it Enow how
to colleet only by asking or threatening.
COnr seientific appraach 1o collecting prob=
lems has enabled our men to become lead-
ers in this field,. We are interested in
training more men to represent us from
their own communities and in helping
them develop businesses of their own. Bus-
inesges that will have unlimited earnd
possibdlities for ambitious men. No cani
Investment except your own car. Write to-
day. A. Hutchinson. Interstate Collections,
Inc.. 1061 W, 35th St., Chicago.

WE Will start you in the Bible business,
Real epporiunity for advancement. Also
selective setup for Masonic men, Write
particulars to Roll of Honor Bible Club,
l!ize!nlﬂihlﬁtnut- Bt., Dept, 603, Philadelphia,

Yoo L.th..l.ka resilvering mirrors. table=
wire, making chipped glass nameplates,
slgns,  Write Bprinkle, J?F'Ll.l:.clr. 128, Ma-
rion. Indiansa.

BAVE Time and postage finding the rja‘ht
propoaltion. Your name on a postal br
s'wu. ﬂl:l to 30 :-:ml deals B8 MALY dit-
ferent firms, Mo ch gents Assoolm-
Uun. l!bx 3! P‘Eln AI'I.n Cnl:l!nrmq.,

"GENEROUS 8ize popular-priced sensn-
tional new antiseptic pine cleanser. Un-
lmited uses, No competition, Perm-mnt.
profitable connection. Bamople 2 J. Mels
Iny m 1621, 8 Rockeleller E':Iua. Hew
Tork. N. Y.

AMAZING Zipper ﬂut-hmlln! Instant
demonstration. Sells on sight. Dunn Mg,
Hempstead, N. Y.

AGENTS, Pltchmen, u:u.n:l. new 10
cent seller, Make H aam daily,
Lovely, 17348 Washington, St Louls. Mo,

4457 PROFIT, Year round cellers. Not

sold In stores. Agents, distrib uum; a‘et. di=
talls, Hub Bncl::lllur Co., Box M,
Yakima, Washington
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WILL You give ns 5%
make? Afterncons freel Work home
£1.000 month reporied 1=m=pun||.al—1u11-
time). Expeot surprise. National, Box
1340-R. San Bernardino. Calif.

EPLE!'DIB “Profita selling Miracle Radio
Control. Write Miracle Manufactory, Con-
shohocken. Penna,

NEW GSensational no leak todlet tenk
valve, Sells on sight. Big commission,
Get  territory and become  independent,
Every house a prospect. The Elhar Manu-
facturing Company, So. Olenn Falls. N, Y,

" DIFFERENT! Artistic personalized book-
plates. Srell fast. Splondid profits, Pocket
size calalog Iree. Worren EKnitter, 3307
Eastwood, Chicago

TEARN l-lIJ 0-§15.00 Daily applving b IJIEE.LL-
tiful silver nnd goldlike sign letters.

Ie, Free sumples, Modernistic Sign, B= WD{!
Lincoln, Chicago.

FREE "Serviee Slgnal™'
Post card brings datails.
Beach, California.

FHOSPHOLENE Cleaning cryvstals le
package; blemeh 2¢ gallon: gloss spray 3o
gallon; hand soap 2¢ pound; shampoo 254

first $600 ¥ou

demonslsatar,
HEnipp, Lobg

HIGH-GRADE SALESMEN

REVOLUTIONARY Loud speaking Inter-
communication syvatem. Talk privately,
back and forth, to one or any number of
stations. even 2,000 feet away. Any station
originates calls. Ome electrical conneclion.
Mo servicing, Easily installed, Guaron-
teed, Technlcal experience UNNSCessAry.
Two-minuts spectacular demonstration.
Thousands prospects, factories. offices,
stores, auto dealers, lumber vards, res-
tnurnnts, ele, We carcy (he accounts.
Free trinl to customers—sells itself. Now
low price. Men earning high as 2150 week.
Protected territory mvallnble. Fres dems-
onstrator affer. Inter-Communlcation Syi-
tem of America, Dept. 313, 3440 Linecln
Ave.. Chicamo

MUBIC Course salesmen. Best proposi=-
tion in Unlted States, Steady work, lacge
earnings, pleasant surroundings, natlonal
organizntion where heonest, rellable pro-
ducers have a future. Gilyve full particu-
lnrs. Oahu Pub. Co.. 1300 Film Hldg..
Cleveland. Ohio,

BIG Commissions—selling to stores cel-
Iuloid pricing tickets, metal shell mould-

: ; 3 - | Ink. To restauranis. menu eovers, BEENS.
e Sl e e Mhiie- | P bricin Press. 154 White St.. Naw York.
mf"'ﬂm“'ﬂ-“ﬂhm- dﬂﬁrm Bargains! aﬁ‘"u'rvellﬂlu baper spe-

3 9 1 ¥ Cot-
1007, meant MEnrarr  Anrtade 1156 | mlow frie| Elfes, B-438 Notth Wells, Ghi-
Mexico City., CATO,

BENEATIONAL Revolving colorful mo- SELL Printing at lowest prices, 5 000
torless window display. Every merchant a 4 Ib. en-

praspect.  Sells for 8L Geller.
Toiversity Avenue, MNew York City,

WINDOW Sign letters, Penny each,
Lorge sizes. New sivies, Absolutely benis=
Hiul. Free samples. Atlas, 7941 Halsied,
Chicngo,

GOOD SBldeline for printing and adver-
Hsing salesmen, Decalcomanin name plates
in seall quantities, Greal demand. Also
make money applving initials on automo-
biles, Free samples. “Raleo, 727 Atlan-
tic Ave.. Boston. Mass.

1532-P

WE Pack products under your label
Cleaners, products. etc.  Big profita
low prices. Samples [ree, Besteo, 5007
Irving Park. Chilcago,

AOENTE: BSmash go prices! Santos
eoffer 12c [bh,  4-p2. vanilla &':c. HRorar

Blades 10 for 81Ge, 100 sticks cheawlng gum
12p. 150 other bargalns, Premiums.  Ex-
perience  unnecessary. Carnation Com-

puny, PO, Bt Lonis, Mo

EARN Money in vour spare time taking
subscriptions to Popular Mechanics, Un-
Himited possibilities. every [amily a proa-
pect. Easy to sell. Bonus npaid in addition
to liberal commisslon. Bend posteard for
further details today, Cireulation Dept,,
Populnr Mechanics Magazine, 200 E. On-
Lario St , Chicago.

AGENTE Make big profits on  food
products, bargain deals. Low whalesals
nrices. HRush name for trinl outfit offer.

Ho-Ro-Ca, 2810-T Dadier, St. Louis, Mo,

AOENTS: Stamping names on pocket- key
protectors, Sample chieck with your name,
address, 25¢. Blamplng outfits. Emblem
checks, :.'hcl:ta!nln nome plotes, Hart Mig,
Co,, 303 Degraw 5t Brooklyn N ¥,

AGENTE—300% l‘rnd!t l:tlltnl Iuld. Teal
letters: stores and o mples,
Metallle Letter Go.i 'I.H B Hnrth Clark,
Chicamo.

ENGRAVED HName plat nuEbers
elgna, ete., enslly Bold, pranu arge. Brett
Bros., Winthron, Muoss.

GOOD Paving business sllvering mir-
rors, plating autoparts. reflectors, bicy=
clos. throom fAxtures by late methaod.
Free particulars and proofs. Gunm
Co.. Ave. M. Decatur, TIL

AGENTE — Opportunity
book containin
plans: homa-

£y
Hictory hooklet. Elite Oa,.
New York.

make money;
137 iumml‘ul busineas
d for free intro-
214 Orand Bt,

.’.EEHTE—T-G lnl.ll n|.11' literature. Oood
proff uslness Maywood,
]ms—nlri l!mudw“ Mow York.

DO You wani agents for your proposi-
tion? Your ad In this space wlll place your
messags before hundreds of men seeking
Iut-se]llnq: urﬂduct.n. My folder “'How to
Becure Agents.” Is fAlled with lh'bﬂf ‘I ll
ﬂ.n:]]!.l senid ¥oU & y frea. P. W,

. Manager C] Leled Ad-rmlﬂm
chanies Mag leILE 200 E. Om

BIG Money taking orders: shirts. tles,
haosiery, underiea.r E:nt.n lackets, sweat-
ors. uniforms, ot l== equipment [ree
Experience u::nuuu.tnry. Nimrod, $022-AN
Lincoln, Chlcaea.
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i:B'; amtl:m-nnu 6.50; 5000
welopes 86,607 2,000 business cards §1,60;
1,000 -e:l'l.':l.m:eu of statements, ete. £1.75:
256 printed sales books £1.50; 1,000 process

embossed cards $1.50; ‘2{IIHI two-color In-

bels, free holder £1.58, COOLEn.
Free outflt, Bargain Prt:, Co. 180-F W.
Madison. Chicaeo.

BELL To every business nbsolute neces-
sitieg——over 2000 items. Lowest orices,
Beats competition, Commilsslens advanced.
Experience unnecessary. Samples [ree
Fedaral, 301-CJ South Dm'nl.ninm. Ohicago,

SELL Businesz cards, stationery. book
matches, gummed tape, restaurant necessi-
tiex, salesbooks, advertising speciallies,
poncils, pleture cards. tags, Dricing sets,
Lowest prices, 'lllil'r commission. Experi-
enee unnecessary. Free deals. Sales port-
falia free. Wll]um. 2130 Giadys, Dent. 45,
Chicoen,

LEGAL Collection service;
1514; commissions; boous; retninments;
permnnent. 2024 Osivert Baltimare,

ADVERTISING Book malches,  Amer-
lea’s largest manufacturer of union label
book msiches, L selling line. Large
sales producing kit, BSample matches,
Comnplets cut catalog, 13 color combing-
tiona makes selling easy, GCommission In
advanees., Buperior Mateh Compony, 7530
Gireenwond. Dept. M-5. Chicago.

400 PROFIT Belllng Glo-Brite elens
Lo stores, restonurants, taverns, J. A. Bax-
ter. Cambrides, Ohio.

COALLOPING Ivories'—Nicknamed by
salesmen, It's really hot! Flenty Imme-
dinte - repeat commissions, Every retailer
—aervice station wants 1t. Hurry! Uni-
veraal, 2323 Diversey, Dept, 308, Chicagn,

BALEEMEN—Distributors] New amaz-
ing office inventlon. Bells on slght. Enor-
mous need. Cash commissions advanced
Samuple affer, Big profit deal.
A-440 South Dearborn, Chleago,

CHRIST Is coming: get absolute proofs,
Scheall, ®3-X, Duluth, Minnesota.

MAN With car to cover retail stare route.
Onpenings almost every  locality.,  Handle
orders for nationally known manufacturer-
jobber. Average 507 commission. Steady
big pay oppariunity. Sales experience un-
necessary. World's Products Co., Dept.
10-1.. Bpencer. Ind.

TIRE Accessories, wgusrantecd 10,0040
mile Tiger Orin tire pateh. and Tast-selling
ling tire sccessories, Salesman-distribo-
tors over 1007 profit, selling garages,
A, e o b b

Economy Rubber Produe ur
Davion. Ohlo.

SALESMEN Calllng on farmers: sell new
plow  attachment. Covers corn  sialks,
weeds, tall sweet clover. Baves disclng,
time, money. Photographs, liternture fres,
Coverall Co.. Lapel. Indians.

MAKE Mare money selling 'th t‘.-'uml::

Prod

eatablished

Prevue,

Fire Contral otz, Write
free focts. Red E:olin-ut. 04 Comet B-uilgr
ing, Littleton olore

NEW Specialty—&ells cvery business and
wrofessionn] man. Four 815 =zales daily
0 weekly, Farrell clearsd over §1,000.
maonthly. Write . E. Armstrong. Presi-
dent, Dent. PM, Mobile, .ﬁ.ll.

ADVERTISING Book matches—Warld's
largest “'dicect &elling' book mateh [ae-
tory offers advanee cash earnings calling
an every tvpe of business. Experience on-
TISCAAANEY] EII, part time. Low orices for
high gquality: guick deliveries, heln ¥ou
got orders. Giood repeat profits, Free kit

natructions. Mateh Corp. ol Amerien,
3343 West 40th Pl,, Dept. E-65, Chicago.

MIDDLE Aged nalesmen. Sell Killroach,
1007 profit. Protected territory. Puskett,
Japlin. Mo,

AGENTS' Buying Oulde reveals first-
hand manufacturers of thousands mnew,
fantest sellers. Amazingly low prices now.
Folder free. Glass Publishing Company,
Ellwood City. Penna.

MOTOR carbon harmlessly removed in T
minutes, nutematically while moter IdEes,
Prro-ex hns amazed 100,000 users. AMotor-
ists, truck tractor, nirernit opermtors, mo-
tor menufacturer, recing drivers, service
stations highly endorse. Immediately in-

creases power, lastingly, 16% 1o 407,
Eliminates carbon knook., Cleans gummy
valves. Frees inactive rings. Overating

economy unsurpassed. Sells wholesale on
aiart].lnnr demonstration, servies stablons,
fleptn. parages. Richfield station sold 1500,
profit $604.00. Delighted users repent rem-
ularly. Permanent opportunity., exira
profitable. Bend 30 eents today for Ewo
treatments, automatie eutfit. lterature,
endorsements. proposition.  Avproved for
sile majaor o] company stations. Pyro-ex
Company. 1014 South Bantes, Los Angeles,
Califarnia.

BLADES—Bir profita. Best Euallts. Faea-

tory prices. Postpaid. Ace Blndes. Buf-
falo. M. Y.

EXCELLENT Opportunity selling our
comuplete line of brushes, largest commis-
slons. Write for sales plan. Wire Grip
Sanitary Brush Company. 3300 6th Ave.,
Hew Yoark,

EDUCATIONAL AND INSTRUCTION

ETAMMER? Investigata!l Dymamle
wrocess of emotional readiustment by home
study, Write today. No obligation Murs
phy Method of Bpeech Imorovement, 846
W. Nelson S5t.. Dept, 3. Chicagn,

LEARK Watchmaking, Material instruc-
Qs :|'|:||I :.u.rt nnd wholesnls sunnly cata=
Lap.  Refund net satlsiactory,

Et-rwa.rts T2l Odive. 5§ Louls, Mo,

WELDING—Eleetric are. Learn profit-
able trede aoulckly through actual prae-
tice, Individual Wﬂﬂzr instruction  mt
bare eost of mate Full particulars
free. Valuable 'n]dtml lessons book S0c.
Hobart Welding Bchool. Box M-B11,
Troy. Ohin

NEW Ovportunities in air conditioning,
electric  refrigeration and aute bodv-
fender Including metal work. weldl
. Many troined men earn up
815550 weekly, Start preparing now. OGet
free facts. Utilitica Engineoring Institute,
1314 Belden, Dept, 115, Chicago.

£105-£17T5 MONTH. Men-women. OGet
uuv\emmenn jobs, Prepare now for 1941

nations. 33 page clvil secviee book,
‘Iiuﬂ particulars—list jobs free.  Writs to-

Franklin Institute, Dept, B3, Roches-
Ler N, ¥,

WATCH Repairing s a‘tn.d.f nrul‘ltlble
work, Experts usually in demand,

CAn lemrn ws.u:hml.rlnp: trade &t num
spare time. New original instruction sys-
tem, Seript engraving course included.
Write for free deialls todav! Melson Oo.,
500 Sherman., Dept. E-2001, lemgo.

LOOKSMITH Instructions. Lock pick-
ing key fitting. ete, 81,00 prepaid. Lock-
smith, Canadien, Texas.

DESIRABLE Salary for capable short-
hand writer and tyoist. Learn to be expert
auickly nt home, Independent, I8I3 Eng
Fourth Street. Los Angeles. [:n.llfurntl.

T TYPISTS Pind and held lobs esaler,
Complete G-leason home course £1.00, Box
531 Columbin, 8 ©

METAL Lavout. Drafting. Blueprinta,
Mathematics, Bookkeoping, Davidson Tech,
T Grand Avenue, Detroit,

DOOCULT  Teaching. Incense. supplles.
Mahn Devajata, 532 West 47th. Chicage.

BE A drugless practitioner. Home study,
Particulars free, Box 172, Tama, Iowa,

AMAZE. Astound, succeed with Super-
Memory. Write DR, Info Company, Dox
1122, Chicaga

TLEARN Wat-l:hm:.‘:in::. Material instruc-
tlons for start and wholesale supply cata-
log. all 81.00. Relind not sabisfae
Stewart's, T21 Olive, Bt. Louis, Ma.

POPULAR MECHANICS




LEARN A good trade now. Big demand
for welders nnd mechanics. Complele prae-
tienl courses in are and acetylene welding
puto and aviation mechanies, body an
fender bumping. spray painting, metal
finishing, etc. Low tates. Pay afler grad-
untion plan. Write today for bix lllustrat-
ed catalog, Michigan Trade School. 3754
Woodward. Daotrott, Mich,

LEARN Auto finance business. Inexpen-
sive home course. HNebraska Finance Co..
Linenln., Nebraska,

CLINICAL Laboratary technle taught in

our own home. Practiee outfit supolied,

ulletin free. Tmperial Technical Insti=
ture. Box 404-F. Elkhart, Indiana,

LEARN Filguring the new Imst way.
Frederick  Smith, Constulting  Enfineer,
2410 RAernnrd St Chicago.

LEARN Big pav trades in a few weeks,
Decorating. paperhanging, graining, mar-
bling. sign and pletarial palnting. Cata-
log free. Chicago Painting Scheoaol. 1032
West Lake Street, Chicngs,

LEARN Auto mechanics, body, nmlrt
welding electricity, refrigeration, ¥
Stevinson's. 20084 Main, Kansas Gttr. Hu

LEARN Telegraphy! Opportunities now
available to beginners due to new railroad
retirement mct, toenses low. Catalog
free. Dodge's Institute, Hiatt Ave., Val-
pariisn, Im:L

ADVERTIBE: 24 Words, 149 newspapers
%6,50. Lists free. Advertising Hureau,
4515-C Cotisge Grove. Chicago.

HIJ'IEE-MTII'H] Balea letters. "'"Hutz-
letter.” 41-44 Davies Building. Davton. O

20 WORDS In 10 magnzines $1.00, Chopd-
all. 628 Montgomery. San Franciscao,

LEARN Advertising at home. Ensy prae-
tieal plan. Mo text books. Common schoal
cducation suflicient, Interesting booklet

1M §15x11 BOND Letterheads: 100 835
envelopes. Both printed $1.00 postpaid,
pah'?“m“"" T West Roosevelt. Philadel-

o,

:u 000  3Ix4's RESTAURANT Checks
]iql S A.fh-ﬂ‘itnﬂ Ticket Co.. Bmutlrn.

HAMMERMILL Laottorheads, envelopes,
all ealors. 32 strles type, Free particulars,

Woodru T a 217-A Lewla. Du]ulh Minn.

and requirements free. Page-Davis School 50 HALF-LETTERH Cards or en-
of Advertising, 1315 Michigan Avenue, velopes 3he, J'.tlnntl-: Box 653-H. Rock
Dent. 3431, Chicamo. Hill.

INCH Display advertisoment fifty maga- 100 815x1] BOND Letterheads. 100 67,
zines. venr 816, ood’s Popular Services, Cramer,

Atlantie City, (H.

envelopes, 4 lines, §1.00. F. C
Box 003, Chicage.

FREE—New Advertisers Rate Guide,
preges, Includes evervihlng. Lowest rates.
E. H, Brown Advertising Agency. Mer-
chandise Mart. Chicago.

BUSINEEE SERVICE

FERSONAL And hualnm mall recelved
and re-forwarded, nn Mail E-s'!.tom. Bax
42 210 Weal 85th Etmet MNew York. M. ¥,

FOR OQutright sale—100 000 nrtnmﬁ-l lel-
ters of agents and mafl erder buvers,
Sample letters and advertisement clip-
wings free on request. Reiffe, 160-E Mon-
roe, Bireet, New York

U, 5. Gov'k jobs pay up to $40 o woek to
start. Oet ready for next examinations;
railway postal, rural earrier. mail cartier,
ofice heln and others. Free book tells
wou may aualify. Write guick. Patterson
Schonl, Dept. P. M.. Rocheater. N, ¥.

EECRET Investgntion, Experience umn-
ASCEESATY. Detective particulacs  free.
Oecrge Wogner, M-2640 Broadway, N.

CARTOONING, COMMERCIAL, ART.
EHOWCARD WRITING, SIGN PAINTING

MONEY In vortrait skeiching. 20 les-
Hew to sell your work. Harcld

[:.H.RI‘DDHILG l:'n'urnf.—ﬂﬂ iMustrated
lessons, over 00 akelches, drawing DADET.
pens and penells. $1.00 complete posipaid,
Montes Studio. Box 985, Pasadenn, Calif,

YOUR Mall received and re-matled,
showing Washingtan, D, €. postmark,
Hawkins Mail Service, B0B=A 14th,

TYFEWHRITERS, DUFLICATORS,
OFFICE DEVICES

INCREASE Business now. “'Excello-
graph’'’ HRotary Stencil Printer reprints
thousands evervthing you typewrite. hand-
write. draw or trace. Colors. 51875 fa
£44. Terma. Tlustrated literature free to
business or oprofessional men. Pitisburgh
Typewriter Supply. Department K-1, Pitls-
burgh, Penna,

FERSONAL Stationery, 200 bond sheets
and 100 envelopes printed $1.00. Wayne
Statinnery, Maumee. Ohie.

DODGERS. Handbills, &x. 1000, $2.50,
Hav, Printer, Little Falls. Minnesota

PRINT Anvthing rensonable, Particulors
free. Homilton Press, 4341 P, Meade, Chi-
CRED.

51.79—1000 BOND Letterheads, 81:x11,

postprid, Emnn multigraphing. Cables,
Notton. |
1000 nusnmsa Cards  $1.96 prepaid,

Tirone. 2617 W. Huron, Chicige,
250 81ux1]1 BUBINESE Letierhends ar 67

envelopes  §1.00. Both postpeid $1.75,

Sowevanrint, Wood. Vireinia.

T E:' x11 LETTERHEADS. 100 Enve-
lopes. Bath pestpaid 81,00, Evans Print.
#4 N Tenth. Reading Penna.

LABELS, Btickers for professionol, mme
ateur photographers. clubs. Dobbs, Wil-
Lnmsbures, Kansas.

BETTER Printine—Faster service—Lows
er prices. Thousand busin-ss ecards $1.
Chesley Printing Company, Prairie du Sac,

Wisconsin,
£1.85—1000: LETTERHEADS, Envelopes,

stntements, cireulars, Samples. Midwest.
1018P Essex Street. Minneanalis,

TYPEWRITERE, Adder, mimeogranh,
multigraph. addressosraph. Bend for free
lists of machines that will help you ot
half orice. Prultt, 28 Pruitt Blds.. Chi-
CARO,

HAVE Your own maney making bosiness,
Learn show card writing. sign painiing.
Write  for details. Begley Specialty,
14TIPN H.rn::d.v:ub__y‘g;l' York.

MAKE $30 Weekly with the new Nation-
al Cartoon Originator, Free trial. Natlon-
al Artists, 801 North Marsalls. Dallas. Tex,

AMATEUR Cartoonists. earn big prof-
its. duplicating comical advertising car-
TROns Knln!::.{nd:. .|'|.Il'l‘|'1€. Wisconsin.

ILLUSTRATING. Lettering. reasonable,
Bamnples free. Trapkus, 340 Tenth, Me-
line. Tllnois.

FEN And ink drawings, Let us draw
vour pdvertising and catalogue 1lustra-
tlona, from photes, coples or ohiects. Best
work and fair prices. Heraldie Studlos,
1914P Oakdale Avenue Chicago. TIL

RUBRER STAMPS AND OFFICE
BUPFLIES

E‘UEHTU“ED Indexed. 3 lines 35c. Lente,
o 402~ P Ynunptnnn. O'h:ln

E.'IJBH:LDH Btamps. 1 lne 25c. 2 lines
ase, SBignuiures §1.830. Stamp Works,
Hastings. Mebr.

3 LINES. Cushioned, 28ci 2 stamps S2c;
pads 1he. Stamprite Wauwstoss Wis.

OURS Have all outstanding features, 3
lincs ABe. 24 hours sery Im.'. Simon Jr..
2005 Menard St Louis

_Mln—m-—--__-.-
SEUPERIOR. Cushioned. Indexed. two
lines 25e:; three 35¢. Army. navy, regula-
tion. indelible clothes markers, $1.00
Elgcim, 814 Bradles, Pearia. Illinoels.

FREE—Blx lst of hel.ufm bu-uh. Pap-
ular Mechnnics Press, 200 E, Ontario St
Chicaeo,

FLAYS, STORIES, MANUSCRIFTS

PUBLISHERS Want
free. Hursh.
Penno,

BTORIES. Books. poems wanted for pub-
Meation, Many eager markels, Author
will help you sell. Manuscriots marketed,
revized, typed, Christonher Carr, I030A
Cheatnut. Fhiladelphis. Penna. o

BOOHLENGTH Monuscripts wanted for
I:anntmn. Renseb-FPM, 30 Church, New
o City.

ADYVERTISING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

ADVERTISE FProfitably: 815 reaches
5,000,000 Sunday newspoper readers with
HM-word od, Newspaper, magazine, mail-
Ing-list ratebook, Iree, Chicago Advertis-
ing_Ameney. 20-PA West Jackson. Chicago.

ADVERTISING Flaced nll magazines,
newspupers U.E A., Canada. Mexico. Cen-
tral-Bouth-America, Wesi-Indies. Lowest
rntes, Free service. 54 page eatalog [ree,
Baker Adverlising Aency. A-18§ West
Madison. Chicago. Established 20 vears,

BELL Your product through ngents,
mail order, special combination newspaper
rates. Write for free rate book. nited
Advertising Agency, HT-P Brondway, New
York Cltv.

MAY, 1941

stories!  Details
Box Plo13, Harrisburg,

KROB Handle. cushiomed. 2 lines HI:
3—3fc. Stamp Works. Centerport. N, ¥,

2 LINES 25¢, I Lines 35c. Stamp Works,
Auburn. Kebr,

FRINTING, MULTIGRAPHING, MIMEQ-
GRAPHING, GUMMED LABELS

10 LETTERHEADS A'5x11, And 104 en-
1.'9qu 61, printed theee lines {onlv)

1.00,  Additional lines 10¢ each, Acme
Pﬂulint Bhop, Jacksonville. Alabama.

LETTERHEADS. Envclunﬁ. h:l]]hudu-.
statements 250—51,.00 posipaid, F, Gilbert,
Morristewn, M. J.

PRINTING. Attractive prices, Require-

menl: please, Bliven Print, 30448
dith. Omaha. Kebe.

51.00 EACH—I150 Letterheads, 250 en-
velopes, 235 statements. Bus Hearn. Mt
Vernon, Ohio.

PERBONAL Mailing cards: sample 3c.
Toed’s Print Shon. Jonestown. Penns.

THOUSAND Business cards $1.00. Send
for samples, Enton Press. 1321 Main,
Cardner, FKanens.

5,000 PRINTED Envelopes §53.253, Com-
binntion 1.000 letterheads—envelopes £4.85.
Econamy, 168 West 14th, New York Citr,

100 B1x1]1 LETTERHEADS, 100 Enves
lopes 75 n-uut ald. Fowler Fress. RFD 4,
Cancord.

Mere-

l0a ET\"EL-CI Elﬂ ‘Tnluh is
lop0  business l:ardn 5. gee

xL
chw
FPress, North Berwick, Malne

SPECIAL! 351.50 Each—2000 midget la-
bels. businesa cards: 1000 shinping inbels,
embossed cards; 500 envelopes. notehesds,
hall letterheads, billheads:
matel books: 25 salesbooks.
Eox 31, Kokemo, Indiana,

BUSINESE Cards lﬂ[lll}—ﬂt‘rl.‘.l 2.000—
£1.40. 5,000—%3.00. Print anvthing rea-
ﬁunnhlv. Merlt  Press, 3303 Neptune,
Brooklyn, M, ¥,

100 personal
Econoprint.

.'rl]ﬂ[l ELEGANT Envelops =lips, 23500
Bx9 clreulars, posteards, envelopes, letter-
heads, $8.46. Typewriter lettors, folders,
all printing low prices. Samples. Good-
print. Harrisonbure, Va.

1,000 LETTERHEADS (81;x11), Enve.
lopes (8740, Both printed. $4.85. prepaid
Coronet, 158 W. 37th St New York.

QUALITY Printing—unsurpassed.  Low

prices, Sarmples
ron. Callf.
HAMMERMILL Bond at new low prices.

Somples. Western Stationery, Topeks,
Knnsas.

500 F5x21% FOUR Line gummed atickers,
28c. Moritz Printery. Saginaw, Mich,

free. Fame Press. Lath-

FPRINTING OUTFITS AND SUPPLIES

INEXFPENEIVE Printing cuts. Send dime
for sample and catalog. Neeka, 205 North
Ave,, Chicago,

HSUPER-VALUE Halltones 3x3" d9c: {ree
list. Btafford Engravers. Wheaton, Illinods.

NEW Simplified .;Ibnr\en-mlcr £0.50,
Casts cuts. forms. . Ecotomy,
BA51, Pontine, Mich, ol

WE Buy hand presses. We r_n.rn- I'|.|!Ifl

line supnlies, rite  now—stamp.
Frank's Supply, 43353 Roosevell Rd., Gh|—
R0,

MAKE Photo-engraving outflt yourself.
Partleulars, sample engraving l0e.  Nu-
Ideas. Carrollton. Illinois.

PRINT Your own cards. stationery. elr-
circulars, advertising, Save money. Bim-
ple rules furnished. Print for others, nlee
profit. Junior outfit $8.2%. senlor outflts
£16,55. Deiails [ree, Kelsey, Inc.. T-11,

Meriden. Conn. i

PRINT At home. 10c will bring & com-
plete catalog of presses, tvpe and suoplies.
P. Pelffer & Company, § Columbia BL.,

Hewark, M, J.

BARGAINS — Presses, type,  supnlies,
E;-ml stamp. 150 Harvard, Cambridge,
RES.

UEED Presses, type. supplies. Lists 3.
Turnbaugh Service, Loysville, Penna,
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PATENT ATTORNEYS

FOR INVENTORS

INVENTORS: Take firat step townrd
protecting yeur invention—without obliga-
tion, Write for free “'Record of Inventlon''
form and instructlons for making legal
disclosure of invention. We also send free
“Patent Guide for the Imventor''-—telling
importance af prompt action; how to sell
and market your invention: how to make
application for patent. Also detalls of how
& patent protesizs you: our rensonable
charges far pregaring applications inelud-
ing offelal drawings and technical specd-
fieatlons: eonfdential  search  mervice;
prompt service: strict secrecy; plan for
you (o pay as your applicatlon progresses;
ather facts you want to know about patent
protection, Send for free “Fatenl Guids"
and “Record of Invention™ form today.
See page 15A for further information,
Clarence A. O'Brien, Registered Patent
Attorney, 1E1B Adams Bullding, Wash-
Inston. D. —

INVENTORE—Take nromnt steps {0 pro-
tect your invention. Delays are dangeroos.
Get new [res book, “"How to Proteet Your
Inventlon™ and Invention Record'" farm.
Preliminary informotion free. Reasonable
feps. Conscientiows counsel. Easy payment
plan. Learn how to protect and sell vour
invention., Write us today. McMorrow and
Berman., Registered  Patent  Attorneys,
1;13"_!5.‘3 Barrister Buoilding. Washington,

VICTOR J Evans & Compony, 411-E
Yictor Building, Washington, D. O—one
of world's largest firms of Reaistered Pat-
ent Attorneys. Established 1898-——will send
vou free—G8 pages of facts for inventors.
Two plainly written books tell you how to
apply [or patenl—give s5ix basic methods of
selling your invention. Fees rensonable;

terms arrnnged. Delay may be costly;
®rite today

hSBIETAHGE In selling patents ob-
tained throagh me Overnight personal
service to midwest inventors. Booklet free
Arthur SBturges, Registered Attorney Unit-
o Brates Patent OMce, 328 Sungderland
Blde.. Omaha. Nebraska.

THIS Small nd menns low cost In ob-
taining vour patent. Free partimlars ait-
mailed. Hobert Beck, Patenl Lawyver, 1303
Barrister Building. Washington. D. C.

INVENTORS—Sand for free snmple pat=
ent. Thomas Appleby. (Li. Commander,
TTBNR, retired), Registered Poiont Attor-
eV, Humer Bu!]d‘.ln.g'_ Woshington, T ©,

YOUR Patent secured—From  prelimi-
nary Aearch o palent grant, your invepn-
tion has my prompt. individual attention
and study, Strict secrecy—moderate fees
=12 ¥years' cxXpeTience—registered patent

attorney. Send today for legal form ' Evi-
dence of Invention' WMeorlin M. Evans,
T18-E th BL., N. W,  Washington, D. C.

LYNWOOD B, Jamez, Registered Patent
Attorney, 1367 National Press Building,
Washington, D, tablished 1813,
Fromopi. efficlent services, rensonable rates.

PII.ELIHI]NAR? Advice free. Former ex-
aminer U. & Palent Office. Lowrence Col-
]k;.‘rl:. Maotional Press Blde.,, Washington,

PATENTE—Trade marks, Frollml:nnr_v
advice, book and disclosure farm {ree, Per-
sonal service, Irving L. McCathramn, 1060
International Bldeg., Washington, D. C.
Hegistered Patent Attorney,

F. RANDOLPH, 303-B Victar Blﬂn.
Washington, D, O. Low cost, Book and
information free.

INVENTORS—DBefore disclosing your in-
vention to anvene send for form "Evidence
of Conception™; “'‘Scheduls of Government
and Atlerpeys' Fees” and instructions,
Bent free. Lancaster. Allwine & Rammel,
411 Bowen Building. Washington., D. C.

PATENTS. Protect vour {den by securs
ing free “Proof of Invention' falder, Ex-
ceptional personal serviee.  Established
100045, . E. Vroaman, 871 Woodard Bldg..
Washinegton. O C. LY

“INVENTOR'S Guide'' free: full infor-
mation about patenting, selling inventionsa,
Frank W. Ledermann. 154 Massau Btreet,
NHew York.

INVENTORS: Send 1mm-:diitﬂ!r fae your
capies of our new fees books, ""Patent Pro-
tection™ and *‘Buggestions on Selling an
Invention.” Sixty-eight pages of interest-
ing facts, They tell how patent Inws pro-
tect vou: kind af sketeh or model needed;
aimple steps to take without cost: how
suceeasful Inventors have secured financial

pasistnnes; show  intereatineg inventlons;
Nustrate lmuurtnnt mechanicnl  mowve-
ments th books we also send free Evi-

denee of Invention form to help establish
date of disclosure. Promnot service. Ceason-
nble fees, specinl deferred payment plam.
Btrictest secrecy. Fortyv-three years' ox-
perience. Highest references. Write us to-
day, The facts in oor books are worth
money to the man with o good invention,
Address! Victor J, Evans & Co., Reglstered
Patent Atterneys. 413-E Victor Bullding,
Washington, D. ©

PATENT, Trademark. drafting, searchs
fng, complete inventors service, Edwasd
Coreoran, Chandler Building, Washington,

YOU Can Invent. Your success depends
ofn _'mu This list, 200 Ideas For Invens
tors.”" suggests m'u.l:tlc:ui ldeas on what to
invent. Satislaction guaranteed. §1.00,
Emory Marney, Box 2964, Houston, Texus,

“TINVENTIONS Developed, manuisctured,
gald. Zschau Engineering Serviee, 5313
Grace, Chicago,

CASH For inventions, patenied or un-
patented. Mr. Ball. A-84dl Pleasant, Chi-
Cago.

EIMPLE, Practical Inventions wanted
manufacturers, patented or unpaten
For information write Chartered Institute
of American Inventors, Dept. 4-D, Wash-
ington, I C.

FATENTS FOR SALE

POCKET Combination eleciric cigaretts
lighter mnd case. combination cigarette
haolder and receptacle: roller skate brake,
PO, Box 143 Wavne. Penna.

INVESTIOATE Invention for dispensing
mouth washes In lavatories. Bir field.
Patent pending. Lewis Huombert, 1760 Bid-
dle, Wyandotie. Mich,

LAMPE And plugs changed instantly;
interested manufacturers can secure draw-
ings and descriptive information by writ-
ing. The Industrinl Corperation, Clear-
feld. Pennsvlvania.

QABINET Hulm's. carpenters tool, Pat-
ent Mo, 1,067,121, PO, Dox 912, Baliimore,
Maryiand.

CLAM Ompener. ARY one can ope

n clams
with It saves the huee. IEl]ll' Hm'r.h Park
Ave., Philndelphin, Pa

TWO Simple articles, Hurr]s. 1816 - 12
8t., Washington, D. C,

INVENTORS: Take first step toward
protecting your lavention—without obliga-
tlan. Write loday for free ""Record of In-
vention' form for establishing date af in-
vention and free “‘Pntent Guide for the
Inventor'—Lelling Imporiance of prompt
actlon: explaining confidentinl  senrch
service: how to sell and market Inven-
Hons; convenlent payment plan. See page
15A for additional Infermalion. Clarence
A, O'Brien, Regizstered Polent .kll:.b‘r:ml}'.
1E1A Adams Bullding, Washington, D 0.

T MANUFACTURERS Addresses—35 8oy
lineg, £1. Ineluding safe way offerlig un-
natented jdens, Manufseturers Directory.
260 North Minth. Columbus. Ohio

INVENTOR'S Universal Educator: con-
tains 900 mechanical movements: §0 per-
petual motions: Instruction on procuriog
nnd selling patents and selecting an attor-
ney. ete. Buggests new ideas. Price §1 past-
onid in 1.5 A. Address Albert E. Dieterich,
511-H Colorada Blde,. Washington, D. O,

CONTACT 35 Buvers! Your invention
drawn, ¥5 prints and 35 manufacturers, 35,

. 8 Drafting Co., 91 Wall Street, New
York

BELL Your patent through o small class-
ifled ad in Popular Mechanles, Many in-
wentors have found buvers in this way.

Ask fne Iﬂr 1:|mul'--I 11 irladly Bend IL I.-n m
F. Manaier Clasalfled Adver-
L, ﬂm E. Ontnrio 5t., Chicneo,

MANTUFACTURING

EXPERT Heat treatment will solve vour
problems. Prices quoted. H. J. Maorath,
1138 Gweorge Street, Chicago. Iilinois.

INVENTIONS — Manufactured
guantity at low cost by old- nstnb:lia‘t:lud.
reputable company, No branches Aany=
where. Stampings, metal specialties. dies,
models, ete, Free cstimates. Pree catalog,
E;_ﬁfmt Topl Co,, Depl. X-8, C‘lml.nmlt.

INVENTIONS Manufastured by an ex-
perienced company, in any quantity at low
cost. Metnl specialties, novelties, stamp.
ings. dies. and models. Free estimates.
Dur booklet “Mind vs, Matter' sent upon
receint of 35z, Rex Enginsering Co., Clo-
cinnatl. Ohie, Dept. C.

HAVE You a sound, practical invention
for sale, patented or unpatented? If mo,
write Chartered Institute of Ameriean In-
ventors, Deol 4-A, Washington, D. C.

WE Locate buyers meritorions patented,
unpatented Inventlons. If will =ell, reply
I.mrnt:ﬂh.u'h', Descriptive booklet.. refer-

free. Invention Reporter, SBA-11236
s.uutn. Fairfleld, Chicago

T INVENTORS—Send for ﬂ-Euu book on
palents, Reasanable terms, Qonseientious
treatment to Inventors. L. F. Randolph,
Hegistered Patont Attorney, 301-E Vietor
Bldt.. Washington, D. O.

BELL Patents. Established in 1900,
ll::ha.r:lus A, Bcott, THEPM Garson Ave.,
Rodnester, W ¥,

CASH ]"nr nra.l:uca.l ideas and inventions,
Mr. Ball. AB-9441 Pleasant, Chicago,

INVENTORS: Profit by vour inventlon.
A practicn] tnlk to inventors b¥ an ex-
perfenced manufacturer. Our 68 page
bookliet **Mind ws. Matter' malled upon
reepipt of 25, Hex Engineering Co., Cin-
cinnatl, Ohis, Dept. D.

INVENTIONS WANTED

INVENTIONS Developed. patented, mar-
kcted, Potenl Promoblon Specinlists, 1850
Broadway. New York M. Y.

HONESTY! Mo trick offers! Patented
or unpatented Inventions considered [ar
quick sale. We promise real help. If serl-
ous. write today for detajls. Invention-
Serviee Co,, Box 680, Hagerstown, Med

INVENTGRS-—B-Ehd for free booklst
"Fatenlvsem In.turmntlnn based on 64
YEAFS EXDETIED ey & Lacey, Dept.

BA, B35 F 8t Wn.-ming_nn D. C.

PATENTS. Booklet free. Highest refer-
enges. Best results. Promptness assured,
Watson E. Coleman, Patent Lawyor.
Hinth 8t. Washington. I C.

- t af helpful books.
u!ﬁﬁnh&ﬁ&?rm 0 E, Ontario 3 #
Chicago,
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WANTED—Meritorious patented. unpat-
ented inventions. Booklet. references,
free. Invention Reporter. 5B11336 South
Fairfield. Chicamo.

T INVENTION Finance Magazine, 80-0
‘Wall Bereet, Mew York, Important par-
ticulnrs free.

EMALL Inventions wanted by manufac-
turers. I'll help you sell ¥our Inventlon
Write for free circular. Stanley Hull,
7823-K Euclid Avenue, Cleveland, Ohio

MANUFACTURING, Any mabterial, any
guantity, inventions developed, Milburn,
Burlington, Kentucky,

MAKE Money building bird houses,
Grent demand, Tlustrated Instroetiom
book 25¢.  Popular Mechanies. 200 East
Ontario. Chicago.

MODELS AND MODEL SUPPLIES

ITMMENEE Mini-Traln rallroad cutal-u;!
62 pages, Hend 28c. Vanden Boom, 3811
Brondwny, Kansas Clty, Mo

ILLUSTRATED Catalog 40
castinge. supplies
ardeg. A-2417 N,

engines,
e, Refunded. How-
Ashland, Chicage.

MODEL Makers—Lathe photesraphs for
dime. Depoy Model S8hop, Muncie, Indiana,

POWER Models, Electric m-l-l-nn.
stenm locomotives, steam and gasolins &ns
gines, nll accessories, metals, tools.
Eaﬁ catalog @35%c, Chas, Cole, Ventura,
alif.

CARVED Hull hkn mu-d::l kits,
and sepcht model 1t
snfls. THustrated ﬂtllﬂl 'JB(: A. J. Fish-
er, 1002-M Etowah Ave.. Roval Oak. Mich,

MINIATURE

Bhin
]

Bleam lecomotives. new
ca listing _all bullders” needs 2
Litile Engines, Wilmington, Californla,

hundreds

THOUSANDS Ship fittings.
Polk's, 429 Beventh Ave.,

klts, cataleg ldc
New York, N. Y.

MODELS—Practical modelz put over
your ldeas, We develop models from the
erude to perfect working deviees, Your
iden might have larpe commercial value,
Barviess confidentinl.  Bank rzlerznﬂu
Registered graduate enginegrs EL:IJ
service. Hend 25¢ for our 68 page ti:l:
“Mind vs, Matter,' H‘-:: Engineering Co.
Cincinnati, Ohio, L B.

ONEYMAKING Ideas—Latest

boolks—
Baraaln catalog free. Populnr Mechanies,
633 5t, Clabr. Chicapo,

POPULAR MECHANICS




HOME CRAFTSMEN

WOODWORKERS—Gel Harold Hunt's
newest bargain catalog, Fascinoting wood

projecis. Valuable instructions, Big wal-
ues in rare woods, w:n:rn:. inloys. nll sup=
plies. l48-page—20 in colaors. 10c o

Craftsman Wood GServiee Co, I7139-M
Mary. Chicago,
22 LAWN Ornament patterng 258 Other
tterns; 15" -20" high: Duteh girl. Duteh
¥. wpirate. bull terrier. Mexican mirl.

10e each; 3 for 25e. 25 novelty Egtterna
doe. All 56 full size patterns $1.

paid. Strother., Box J83-CM, Belington,
West Vireinia.

SQUAREENOTTERS! Make belts, hand-
baigs, ete. Quality cord samples with eat-
aleg. free. Beginners book, ecatalor and
eamples. 10c. Epecinll Regular 81 book
with bile hnn'ltmr.rl outflt, all for §1. P, O,
Herwlg Co., Dept. J-27, 121 Bands Bt..
Hrooklyn, N b

WDCI Ehop supplies Veneered and sol-
id table tops. knocked down furniture. ete.
Frea cata Bauman & Long. Goshen,
Indiana,

OOLD 235 Ounee. Ship old gald testh,
crowns, jewelry. watches—receive eash by
return mafl. Satisiaction guaranteed, Free
information, Dr, berg's Gold Refin-
Er Co.. 1500-Q Hennepin, Minneapaolis,

nn.

AGATES, Panhl woods, three pounds
%.E?L n-uatu.l-d. Ay Ransam, Abﬁl‘dﬂn.
A&

HIGHEST Prices far ald mold—Mail vour
tecth. watches. jewelry. 1007 full eash
viliie mailed day shipment recelved,
Isfaetion guaranteed or artieles eheerfull
returned. Information free. Chicago G
Smelting Company., 300-P Champlain
Hullding, Chicage.

ELGIN, Waltham, Hamilten, Bulava re=-
built watches. Free bargain eircular,
Bxtom. Fark Ridee. I

TABACCO—SMOKERS SUPPLIES

GOLDEN Leal puaranteed, cigarette,
pipe or chewlng 5 Ibs. $1.00. ten §1.75. Pay
when received. Pipe. box cigars free.
Reeves Tobacco Co.. Paducah,

GET Free leathercraft instruction pam-
phlets, orices of leathers, s, projects,
Make extra money., Beautifal gifts. Leath-
er samples 5c. Wilder & Company. 1038
Crosby. Dept, 8F. Chicago. Illinods,

JIGBAWERS—Hurry, Make tree birds

EMOKING Perfection. If you smoke &
Stoker pipe. Free literature. Brinr Hill
Corp.. Millersburg. Ohlo.

FOR SALE=MISCELLANEQUS

for your own use or to sell. G0c brings YORK 5 Ton ammenia refrigeration ma-
sample apd instroctlons. Werkshoo of | chine. Harold Mitchell, Leslie, Mich.
Fa.lr'rll.:l:d. Williams, Ming,
ADIRONDACK Crass purzle—Fascinat- FOR SALE OR EXCHANGE

Ing. eanily made, wood or metal. Print 28e

li.:r?dm' . P. Bhaefer. Park Street. Rose-
LEATHERCRAFTSMEN: Send 1oe for

new handbook and eatnlogue of tools and
supplies. E. A. Sweet Company, Ine..
Leathercralt Division. A-46. 148 Btate
Street. Binehamton, N, Y.

NEW 1941 Pattern and aemm':ul{I catalog
finely illustrating B orticles. Lawn or-
naments. Bilhoueties, plywood novelties,

transfers, letter patterns, homeeralt
hand tools, stencil boards, ete.  Write
Wo-Mel Bhop, Au]:b&rhu_ﬁturg“
PATTERN For making ctieal window
%ﬁs::r ;Jqﬁt. Windowjack, Box 201, Basking

FAST-SELLING Walnut, plastic novel-
tes, Turniture. Knockdow s ensily @s-
sembled, 40-page ilfustroted catalog 10e.
Wooderaft Bervice, Plainview, Minnesota,

MAKE Your own work benches, tables
and machine stands with steel anele legs,
Detalled drawinegs and speclfications Ble,
%r‘ul;' Estes, 128 N, Tyler Ave.. Dallas,

PEDRIA.BIE Hlll'lerera Pizacal hag
brought  resu when evervthine else
fmiled An‘plled externally. dries guickly,
eonvenlent. ‘ii'ri.m for free trinl offer of
roegulnr  §1  boitle.  Pixacol. Box 3583,
Cleveland. Ohin,

CONTEST Bulletin, 22 big pages of eon-
test helps. 10e. General Contest Service,
Dept, 7. Duluth, Minno.

MEXICAN Legal matlers. Wm. A, Cocke,
American Attorney, ElPaso. Texas,

MISCELLANEOUS

NEW Pistol shoots flles. harmless sport
for anyone, Kills flies instantly, nothing
like it. Gteel construcied, 10 inches long,
cost nothing to use. Bent postipaid £1.00,
Canada $1.25. Order now. Satisfaction
guaranteed or money refunded. Hahler
Fly Gun, 5t. A, HKankakeo. Illinois

LEARN Tempering tools; copyTight book-
;iti.’p-uulpﬂd $1. P.0. Hox 324, Hagerstown,

PANTE Matched to any sult from over
100,000 patterns. Expertly hand-tailored
to your mensire, Guaranteed ft.  Send
plece of eloth or vest today for [ree sam-
fle of best mateh, Amerlean Mateh Pants
Co., 20 W. Jacksan. Dept. 204, Chieago. IIL

OUTDOOR Fireplace onits: 8 models,
%6.75 up. I0¢ brings plans, Information
Pontiae Outdoor Stove. 15 Spokane Drive,
Pontine, Mich.

BIG Mail for you,
affers, opportunities. catzlogs,
Name listed in directory 1ie.
lce, 115-M, Park Ridge. 11

Latest moneymaking
magazines,
Ideal Serv-

ANYTHING — Bwapped, sald, bhooght.

Trade Brokers, RD One. Box 85, Hazleton,
Pertia.

EWAP-SHOP—Write for our list. Spe=
cinlly Shop, Centreville, Alabama

WANTED—MISCELLANEDOUS

MERCURY, Cnsh pald promptly,
tnttons [ree. Whalesile Terbibnal,
wood, Massachusetts.

Quin-
MNaf=-

CABH For used microscopes, drawing
sels, airbrushes, diamonds, watches, binoc-
ulars, elide rules, sclentific and medical
instruments, tools, Satlsfaction guaran-
‘I:E["in. Elman's, 108-ME Emnh Clark. Chi-

K0,

HIGHEST Cash prices for used camerns,
microscopes,  binoculars, drawing seis,
toals, nny optien] or sclentific instruments,
Gordon's, 182-M Madison, Chicaga.

CABH For pnything, Justice Jewelry
Jobbers, 59.F East Madizon. Chicago.

MOUNT Benutiful reflecting house num-
bers on woeden fromes for lawns. Big
profit selling them. Bample number, in-
striuctions 10e, Superior Speclalties, Hox
102-C. Borlnefleld, Illinois.

THE MNew Shebel Saw Filer prod
saws that have nu coual. Eenﬂﬂl:nr :Eﬁ:llnf:f
formation. A P, Shebel, 120 5. 2nd St
Milwnukes. Wis

Ho P.ﬁTTEHHB. 20 Lawn ornaments, 20
silhouette, 20 noveltics, 20 lawn oronaments,
30c each set, 8ll for S1.00, Modern Wood-
eraft, Saginaw. Mich,

WATCHES, JEWELRY, OLD GOLD, ETC.

USED Watches, mlterlnl repalring,
Fred Harmon., Box 171, East Akron, Ohig,

OPALS—Collectors” g:n:ela £5.00. Lapl-
dartes’ paccels §5, 04, o free. Nors
man Seward. Melbaurne, Australia,

. Waltham watches {rebuilt)
£3.50. Make big money., Free watech and
Jewelry eatalog, Plymouth Jewelry Come
nanv. IEE-F_. ork,

Canal 8t., MNew ¥

BULOVA. Gruen, Hamilten, Elgin, Wal-
tham wrist and pocket watches for ladies
and ments. Paositively lowest wholesala
brices. 1841 styles now avallable, Write
for free money making wholesale cata-
logue, Norman Rosen, Wholesale Jeweler,
Dept, P.M.. 801 Bansom Street, Philadels
bhia, Penna

WA'I‘CHI!S—leEIlun. la‘ln WI.'lt.hlm
Bulova as low &z $2.75. Diamond rings at
lowest prices, Postal hrjnﬂ free jllustrat-
ed catalog, Quaker City Jewelry Company,
Whaolesale Jewelers, Bol Walrmt 5t.. Phila-
telphin, Penna. Dept. “'5."

WATCHMAKERS'  Materials — Toals
watches. Bought—sold. Best nrices for old
eald, diamonds, Free catalog. Ben Begal
Company, 5 Scuth Wabash, Chicago,
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PERSONAL
CHEST-DEVELOPER. Pocket size. Fu-
fife aviators, sporlsmen, athlefes, fat-

chested persons imorove chest-measure-
ments, bresthing-capacity.,  floure and
health quickly and safely using Pulmona-
tef wWhile reading, tvping, knltting, 21,25
prepald. A dime brings insiruetive, lllds-
trated folder. Pulmonator Works, Bax
5620 Metropolitan Station. Los Angeles,
Colifornkin.

WANTED-=False tecth. crowns, bridges,
fewelry, wold, silver, mercury, Goods re=
turned if price 5 unsatisfactare, Weslern
Metnls Co.. Bloomington. Illinels.

bc BUYE Back-dated magnsines,  Plce
tlon. technieal, foreign. art. Alvwo photos,
booklets, books, ete. Catalog 10¢ (refund-
ed), Cicernne's Conter, 863(E) First Ave-
nus, New York Clty,

MEXICAN Legal matters. Wiiliam
Em:._: Rellable American Atbtornes,
, Texns.

WIN Prize mnn-e:r' Baoaklet—*'Successiul
Contesting” shows how. 10¢ postpaid.
Bulletin Ii_-uihm smn 000,00 prizes, includ-
ed.  World Publishers, 4515-B Cottage
Grove. Chicaga,

REMOVE Your own tattoas. Start prof-
ftable Dbusiness. Write Tattoa Supply
House. 651 SBouth State, Chicago.

FERSONAL Book matehes. Write Planek
E::E_mnv B034-C South Marshfield, EH-

FOOT Trouble. Send three conts for {res
bocklet by Dr. Wyant. Wyant Mfig.. An-
derson, Ind

BE Popular—Dime brings
chart and key to feme,
Providence. Iowa.

prrsonality
Hobbilnb, MNew

BEAUTIFUL Hawadian silk handker-
chiefs with sentimental \'l:r.-i: ar Juhua_ a
for £1.00, 8ilk and lace, 3 52.00, Ha=
wallan ATE. Box 3553, Hnnniu:lu: Hawalil.

OO0l Eveslght without ﬂ'l.l.l.l.'“ﬂ- S!m'nlr.-.
inexpensive home treatment. No druogs.
A, Jacobson., Upsala, Minnesoin.

1M PHOTOSTAMPS,
I!_]Jl:ltnn'.rﬂ.uh. Graubard,
New York Citv.

MATL Order business course shows wou
how to make money, spare or [ulllime,
Teaches professionn] mail arder technigue
—nol sefnv-catching schemes. Free de-
tnlls. Melson Company, Sheroen,
Dent. 408-E. Chicaga. L

BIBLICAL: Dietary formulan for world
pence and everinsting life revealed by Doc-
tor Darwin's (monker) theory reversed.
Thiz 100 page unigque book only twelve
cents {coln). Deerbos, Box 41, Sta. A,
Brooklvn, M. Y. L

RECEIVE Gigantic malls, magazines,
samples. Your name in nomerows maliing
‘E:'B“k 10e. Howard, 308 Broadway, New

£1.00—From_ any
3434-A Knox,

e e e e e
TATTOOING And electric engraving out-
{l:'lill-!i‘m Wrile Tatuco. 651 South State, Chi-

The VALUE Skin scap. Special S0c post-
paid, Specinlties. Miami. Indiana,

CHRIST Is comina: get absolute proofs.
Bcheall, 263-X, Duluth, Minnesois,

QREGON Beashore souvenims, agntes,
shells, Send stamped envelope for prices.
M. Bherman. Taft. Oreson.

MONK'S Sandals—Hand made in Mex-
leo, all leather, send size and dollar Hem-
isphere Trading Comm,, 55 E, Wacker,
Chicago.

THOUSANDS Want your swaps. We
make all contacts. MNothing too large or
small. Send Z5¢ in coln with nomes of two
articles with what wanted in exchange,
HNational Bwappers Byndieate, P.O. Box
680, Portoln, Calif,

CONVERT Your lawn mower Into a
e s b oSt 2 H000; Comy
5 l;wrr.vr on,

2017 N, W, 20th Bt Miami, P
DEAFNESS, Wnv? Good hl:l-l.'l:l'l.l wikth=
out mechanieal nlds. Mo drugs. Relieving
Eﬁnn:::l Johnston, Station G, Vancouver,

NEW Modern magnlfiers, Da¥ or night
repding of engravings, lthoeraphs, fabe
e e L T LS
Cleveland. Ohin, AR

FROG Hulsm"‘ Book for 51.00. Rob-
ey

erta Frog Farm. nare. T

COATS Of arms and creats. correctly
palnted in colors or black and white, from
heraldie description or f[urnished copy,

£10.00 and up. Highest grade work, Her-
aldic ?hudlm 1014P ﬂu.i;dn.:lu Avenue, Chi=
ERRG,

TATTOOIN E i
iriatm st -l'rl."?:. nEraving outfits,

Iius-
Porcy Waters, Anniston,
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W -
give this most

appropriate graduation gift
Tms handy, desk-size diclionary, conlaining all the

most commonly used words, is not only a quick-
reference authority on the spelling, pronunciation,
mecning and use of words, but also an inwvaluable
checking source for facts, 110,000 entries; 1,800 illus-
trations; 1,300 pages; $3.50 to 58.50, depending on
bindings. Purchase of your bookdealer, or from the pub-

lishers. Wriie for New Cuiz and Picture Game— Frea.
G. & C, Mesnmiam Co,, 663 Federal Sc., Springhield, Mass,

THE BEST HANDY-SIZED DICTIONARY
R I T L e B T W L s abT i
PLAY BIG

[ DIESELS 7

NATIONAL DEFENSE

Hrate a 1 in ordi-
4 during National Prepar
315 have boen chose

the Maval Re

in Mew York

practice on

training is

1 aluable to y as it 18

to activ y Army and Navy men, Get complete
details and free catalog now

HEMPHILL DIESEL SCHOOLS

A HATIDH-WIDE INISTITUTION

NEW YORK . ..... 3l-26 Queens Blvd.. L. L. C.
....... 517 South Western Avenus
............ 417 Monroe Avenus
LOS ANGELES . . , . . 2120 San Fernando Rood
« + « « 1363 Granville Strest
N W e .
HEMPHILL DIESEL SCHOOLS [use nearesl address)
¥Please zend dala on your Diessl courses, alsa
free copy ol illustrated booklet “"Mareh of Diesal.”

HAME - N || r 1
STRELT __

VYANCOUVER. B.

-
n
[ ]
=
=

I GITY— _STATE M.mz.
EEEESNEEEEEENENNN
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AMERICA'S SHOPS
AND FACTORIES NEED

JOIN AMERICA'S DEFENSE FORCES

PREPARE WITH HELPFUL BOOKS

Select From This List, Clip and Mail

ELUEPRINT READING

For maching trndes, , |, $51.50
PATTERN MAKING. .5L00
TOOL MAKING, §3.50
ELECTRIC WELDING, 51.25

OXYACETYLENE
WELDING..,........ 51258
FRACTICAL
MATHEMATICS, ., . 5200
MECHANICAL
DRAWING, .. .. 51.50

FORGING PHAET.I.I.‘.E. 51.50
FOUNDRY WORK._ .. 5200

MACHINE DESIGN
Basle theory,

fundnmenials. . ... .$3.00
MACHINE SHOP
OFERATIONS
267 netunl Johs
descepibed, . . ... ... .. £5.00

MACHINE SHOP WORK
Approved methods. ... 5275
BLUEPRINT READING
Faor bullding rraddes . 51.25
SHEET METAL WORK 5250
STEEL CONSTRUCTION
Building framework. ... $3.50
STEEL SQUARE
How i t8e, . . . cae Bk 2D
ARMATURE WINDING
Consiraction, wiodlng,
repairing AL, 1
mators, generalon. (. 52.00
SHOP NOTES LIBRARY
5 by volumes, over 1, Wb
articles descoribing
IR E - Tk K T, M ney -
gaving ldens. . ... _ ... 52.45
AIRPLANE WELDING
New, enlarged cdition, . $3.50

METAL AIRPLANE
STRUCTURES

Authoritative. .. ......55.00
MODERN RADIOD
SERVICING. ... .... . 54.00
FREEHAND AND
PERSPECTIV
DRAWING. . ..... .. %150
PRACTICAL BRICH-
LAYING. ... ......... $1.75
STORAGE BATTERY
PRACTICE. . ... ..... §2.50
SHOP ARITHMETIC .  51.50

—— T —— ————— -

SHOP GEOMETRY
ALGEERA, TRIGOD-
HOMETRY ... ...... $2.00

DYHKE'S AUTOD & GAS
ENGINE ENCY.

Mew 19gh ed, ineludes
DMpsels & alrerale
L1101 [ A | S -]

AIR NAVIGATION &
METEOROLOGY
New dthed.. ......... $3.00

AlR CONDITIONING—
INSULATION........ 550

1001 WAYS TO USE
CONCRETE

IROOEY. . rvvn v arns

PRACTICAL WOOD
FINISHING
Modern Anikles, |, ., ., . 51.25
FLUMBING
Daslgning, Installing. . . . $3.00

DIESEL EMGINES,
HIGH SPEED... . .. . %250

ELEMENTS OF
ELECTRICITY,, . . ., . %200

CIVIL ENGINEERING, $3.19

CARPENTRY &
JOINERY ... ... ... .%2¢80

HOUSE CONSTRUCTION

DETAILS........ ... . SLES
TINSMITH'S HELPER.53.00
SIGN PAINTING...... SLT9
ENGINEER-CUSTODIAN

MANUAL............§
CIVIL SERVICE

Complete course in. .. . $1.79
METALLURGY.... . ... $1.50

PUNCHES AND DIES.. §4.00
GRINDING PRACTICE 53.00

TURNING, BORING,
PRAGTICE, Lo 5400
DIE CASTING, .. ... .. $3.00
G AND FIXTURE
DESIGN.. ... .. %100
GEAR DESIGN
SIMPLIFIED. . ._.... 5100
FINISHING METAL
PRODUCTS. . .$1.50

AMERICAN MACHINISTS
HANDBOOK
HStandand dura, merhods, $4.00

Books sent C. 0. D. anywhere in U. S.

Just check the books you want, write your name and address

below, and mail this advertissment.

It i your ofder blank. Whean

astmuan hands you Beoks, pay him the price and few cents postage,
FI! you send remitinnees when ordering, we pay postage. Blg 1E5-page
ook nnd handiceaft plan catalog 10c, or [ree with order,

Address, ..o

Aol to Popular Mechanics Press,
—20d East Ontarlo St., Chieaga, 101

Drept 2
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Trlln for a beginning
position in 8 to 10
months—detailer's
position (§130-
$225 a month)
in 14 to 18
manths.

LEARN . . PFRROCRESS . .
Veour pvem schievemant, papl
vaur ama Chack conress || ¥ y— |
dolin. Tenor Bange. Clarsses, Organ, Coraet, i uitar.

Lufe must accompany kegery, Low s E i . FRE
Writel Depk A-24l, 1525 East Sird Btrest, Chicage,

Learn b wrire SIONS & SHOWCARDS

Be the Sign and Show Card Man in Your Town

Hawe ¥ouf own business, prafishle every manih of the yesr, Everys
il mecds signs.  Atart st hame & VAlUF own bass.  Interesting,
light. plexsaut work. Bxperienee unsecessary, The quicker You
BLAFL, Lhi soaner your prodils begin.

MNew Method of Personalized Instruction

Lenrn st bama, with personal belp snd suggestions from esperk
tearhere.  Sinrt ssrning siner frst fow Sessame.  Wride doday for
T=ll information,

MICHICAN LETTERING & POSTER SCHOOL
2021 W, Grand Blvd., Detroit. Mich.

0
EARN A DEGREE AT HOME

From A Chartered Institution of Higher Learning
Employers Mow Demand College Graduntes With Degrees

5, Luiet I I )

SUCCEED , , §
Lears s

A
Tbet 1 wal
MeKinley-Rossavelt Crads Cakla

learn CARTOONING

FRER TRIAL LESaOMI Cnsh in om vour sense
AT HOME—BY MAll. Have funi M 18
| ' wEl. Write 1}

* enrdn egquivalent to theoe s pollece palbn worl

eaiubiisied 1874, All expenses low. Catelog fres.

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

THE SlGcer THEY ARE. LEARN JIU JITSU!

i b k biows with fists

36 workl famous Polics Jio Jitse Iuluuﬂm Ec
ﬁ;#;tl. fab !I'ttoﬂphof fingers, utflmﬂl_k a]lwlhzh -gnn of band to
4 ¥ = (il EUFE g 0 LU Y E 3
:I'Itq:r-:ﬁm rekkn, Harthmrest "H.ﬁ;nﬂu"'ﬁg:"ﬁym';'n?
A o GsMen most be Jin Jited experts, He bas person-

¥ it ey in U-H-hmg‘\ H-r[v, Sfarines, Motkanal Guassl,
Caal Ggard Iutmlﬁ'r-.liun Border Patrod, Fellea, ste, snd pere
Tormed 'ﬂ'nkjbh Miaryloem ‘M-lnth" yoa are' ¥ o o], man or
Wienan, send now Tor Dew (llustrated conras.  FUll Prlee 3 Ee
Bleo or strength meas acthing, Fear oo madn, gun, kolfe, oiet,
. J. JORGENSEN, T99 Maritime Bidg., Seattbs, Wash.

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

MAY, 1941

raftsmen

i Needed in All Lines

Architectural + Automotive = Aviation
Diesel » Electrical » Structural » Mechanical
The Draftsman is the connecting link be-
tween the Mechanic and Engineer —earns
exceptionally good pay—enjoys wonderful op-
portunities for promotion. Steady work because
ereryiiing built or made starts with drawings.
ment Service FREE to Students
Liearm quickly ul home in spare tine,
MNoexperienoror artistic talent need-
edd. Echoal established 1897 Low tui- | »
tion. Monthly paymenta, Write TO- [ =
DAY [or FREE Bulletin ond factal 3
aboat Seleciive .!"_'-rulrfo:.-m-rrll Service.
No obligation. Address
American Schoal, Dept. DD- 545
Dvexel Ave. at SEth 5t., Chicage, NIL

-, c
Lo

This boek gives you the complete basie
eoirrn Tor olvil ofF inilifmry Eying. BHaplpins
every step, illusirnges with plear, under-
stundable disgrame.  Proised by pilots and
instraetors. Covers the esties ©2.8, A gourse
for Private Pilot Certifente; plus scroe
batles, night flying, instrument lying, el

SEND NO MONEY '’/

Are fan 2,50 plus @ few efnie pondgs
[ L] 11:'["!:' M\'J‘Tl' IUH'J]".{ PLANE, Wi pay
poataps i jou enclessd B2A0 itk eedert, 1 pow wanl
g NOW, ger Iﬁirh:l_ul: AT (NCE. daicfocism

gudronfeed o money back,

WAVERLY HOUSE, 156 Boylslon St, Boston, Mass.

AIRCRAFT

WELDING ENGINEERING

DEFEMNSE INDUSTRIES Offer Outstanding
Opportunities to properly trained Gommer-
cial Walding Enginetrs (1 vear), Welding &
Technicians (5 months), Aircraft Welders €
and Arc Welding Operators (2 months).
Learn By Doing. Esrn Part Expenscs— &
Write for free 6l-page [lnsteated Took—*'Dawp
U A Glant Industry.” Menticn course oesined,
Milwaukon School of Enginearieg, PS40, N, Brosdway B F Stake, Milwaiskes, Wis

~ INDUSTRY NEEDS TRAINED ’
MEN IN

Prepare ar Bliss for a better place in vital indus-
trics and national defense. Learn fundamenials
of theory and practice. Apply them in testing,

rafting, machine shop, wiring, conteol. Course
complete in one scfool year.

Experienced instructors. Successful place-
ment. Bliss men hold responsible positions. Com-
fortable living quarters. Spacions campus. 49th
vear Sept. 24, Wrire for Free Vocational Chart—it
will help you choose a better place in electricity,

BLISS wm]
-t e s ELECTRICAL SCHOOL

115 Takama Avs,, Washington, D. C.

LT L —
City
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but here is one worry you can avoid

You can silence the cat with a well-aimed
slipﬁer but that's small consolation if he's
back tomorrow night.

The same is true with your car. You can
silence chassis rattles with ordinary grease,
but not for long.

What's needed is Marfak. Because it is
made of highly refined, heavy-bodied oils
scientifically h{ended, Marfak is a longer
lasting, tougher, more tenacious lubricant.
It sticﬁs to its job long after ordinary grease
has been jolted off or washed out.

Drive in where you see the red and white
sign: “Let Us Marfak Your Car,” and get

Texaco's famous 40-Point Chassis Lubrica-
tion Service by a trained expert who works
by chart and not by chance.

Your car will ride like a new one, easier,
quieter and you can forget about chassis
lubrication for 1000 miles.

TUNE IN FRED ALLEN

Texaco Dealers invite you to enjoy
in Fred Allen in the full-hour program of
the TEXACO STAR THEATRE...with
kennyBaker, AlGoodman's Orchestra
and a great cast. Every Wednesday
Night. Columbia Network. 9:00 E.5.T., 8:00 C.5.T.,
10:00 M.S.T., 9:00 P.5.T.

TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS
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AMERICA STORES UP

for DEFENSE

ba

[ i Sl |
Synthetie rubber may maké Unele Sam in-
dependent of notural rubbef imports. Here
neoprene pistans are used in the oil field

By Robert F. Martin

Chief, Division of Industrial Economy, U. 5. Department of Commarce

F' THE United States were cut off sud-
denly from the rest of the world—an
extreme case of complete isolation that is
highly improbable though we are already
cut off from some areas—we could view
the situation with far less alarm than was
felt in 1914 when blockades began pinching

MAY, 1941

off the supply of materials flowing to this
country.

While it would be gross exaggeration to
gay that this nation could get along indefi-
nitely on its present scale of essentials
without imports, it is safe to predict that
few would be missing from our scheme of

641



Courtesy Bulck Motor Div.

living for a year, perhaps two, if this imag-
inary wall were erected.

Of course we are assuming that only
peacetime or moderate defense activities
would be necessary; prosecuting a war al-
ways calls for civilian sacrifices to keep the
armed forces supplied and moving. That

Above, storage pit of Freeport sulphur
mine after molten sulphur hes bean pumped
up. America produces plenty of sulphur

Left, testing alloy steels by sparking. Sew-
eral minerals which this country locks are
vsed in mnl:ing alley steels

is why we had sugarless, meatless and
gasolineless days in the World War., Even
today, this most self-sufficient nation on
earth would have to forego luxuries and
some necessities in time of war, and to a
lesser degree during an all-out defense
effort. But the picture is much brighter

Left, neoprene, synthetic rubbor, coals fobric
of this suit which protects workers ogoinst
dangerous acids and fumes

Courtesy The du Pont Co

Above, aluminum, supply of which is be-
ing regulated, is impertant in manufoc-
ture of pirpll_:n'la_ enging cylinder heads
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than it was a quarter cen-
tury ago. This is because
we have uncovered new
natural resources, found
substitutes for some of
the materials which we
cannot produce, built up
industries freeing us from
dependence upon foreign
sources of supply in cer-
tain lines and begun lay-
ing in vast reserve stocks
of metals, rubber and
, other materials,

Back in 1921, with the
World War experience as
a guide, General James G.
Harbord listed 42 mate-

Courtesy Westlinghouse Elec. & Mg, Co.

rials necessary to national defense and
which had to be imported wholly, or
in part, from sources outside the con-
tinental United States. Of the 42, only
14 remain today on the Army and
Navy Munitions Board's “strategic”
list. Nine are minerals: antimony,
chromium, manganese, mercury, mica,
nickel, gquartz erystal, tin and tung-
sten. The others are coconut-shell
char, used in gas masks; manila fiber
for rope virtually indispensable to the
Navy; quinine for protecting fighting
men from malaria; silk for parachutes
and for powder bags used in loading
large-caliber guns; and rubber.
Substitutes for coconut-shell char
and quinine are being worked out;
synthetic rubber already has appeared
on the American market and plans are
{Continued to poge 142A)
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Checking instruments used in maintaining

chronographs, which record bullet velocity.

Optical glass is essential in making fire-
contrel instruments

Left, hoeing feldspar inte conveyor. Feld-
spar is the heart of porcelain, 170 pounds be-
ing quarried to make one 20-pound insulator

Below, hanks of nylon, synthetic fiber which

promises to make Uncle Sam independent

of silk supplies

. 643




-
A~ \._..-"‘0 v ‘Ir '\.-'u ; P
‘1'}'*\ ; r 3

Cable ReTease fm' anes
Perm1t§ Remute Control

.,""x"

-
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Cable release adapted to movie camera can be locked
in action, allowing photographer te appear in seene

N

Home movie cameras can be fitted with

the camera is sighted on its object and

_the action and “take” a scene without
touching the camera.

and out of the picture.

G ) ea_ﬁuﬁﬁc_

“Fire Ax’ for Autos or Trucks
Withstands 12,000 Volts

Protected with rubber insulation on the
‘handle, a “safety” tool for use in case of

B:f_Dlle'.lT.b ul ﬂlc makes:-a v Lluable emer-

Combining several teols in one, this hatchet is efficient
for rescue er in case of highway dmdl-ni;ﬂ

'L "I
wtts W Lanbey o 5

Ja cable release with an adapter that per-
Jmits installation on any camera. By using -
the plunger, the moviemaker can start and
stop the camera with the least possible jar,,
thus promoting smooth filming. The cable °
release also permits remote control. Once;

fixed on a tripod, the operator can watch~

A locking device |
o allows the photographer to move in o

4 .JJ,I.IJ p 1 -f_x;lu.-

A

geney hatchet for the automobile or truck.
t comprises many tools in one, performing
functions of an ax, pickax, chisel, crowbar,
sheet-metal ripper, spanner wrench, fire-
hydrant wrench, and electric-wire cutter.
The tool is said to withstand a shock of

1 égl]l] volts,
ortfﬂ%le Fireplace for Backyard
Used in Qutdoor Cooking

Outdoor cocking is simplified by a po
able fireplace that may be stowed away
while not in use. Made of sheet metal and
wire, the stove provides adjustable heat
control by means of raising and lowerin
the level of the fire pan on three sets of
runners, Pulling the front part of the oven
down so it covers the open grill gives a

solid gooking sm‘i‘me eliminating the need i
b LA

Dutdoor fireplace has an oven at the back and cook-
ing plate on top; pan beneath fire catches ashes

for frying pans. A “spit” for barbecuing is
also furnished, and the oven may be used
for baking or to keep food warm. Under
the fire pan there is a pan that catches any
falling ashes so the stove will not damage
the grass when used in the yard.

J-. _FJPOPUI..AR MECHANICS
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Men in “Armor” Open Poywer Line Sw1tc}}es
A ALNA 2 os

Easily mistaken formen |
from Mars, power line }

workers at Duquesne
Light Company eclothe
themselves for safety in
protective helmets, heavy
chrome leather coats, and
two pairs of gloves, one
of rubber and the other
horsehide. Long, hooked
poles are used in-epering
overh®id disconnect
switches. Ordinarily a
safe operation, this might
prove hazardous if
through accident the oil
breaker iz not opened
first, since it may create
an arc generating high
temperatures, and even
explode insulators hurl-
ing bits of porcelain at the
speed of shrapnel fragments. In such cases,
the “armor” shields Ptheﬁﬁgpkrnen from

Though accidents
these men take precaution by wearing heavily insulated hoods and clothes T

r

AN
b

LKA Tl

are rare, danger always lurks around power stations, so

high-tension currents, flying porcelain and
the terrific heat generated by the are.

Room -Size &Eﬁépﬁane “Lounge” Carries Several Riders

Several riders may lounge lazily on this smooth-riding aquaplane as it is towed ower the ccean surf

Large enough to carry several passen-
gers, a spacious aguaplane introduced in
Florida by the Miami Outboard Club rides

with velvety smoothiness, unlike its bounc-
AL & can 8

ing, one-man brother. More like a raft, it
has a deck 20 by 12 feet, which includes a
snack bar, a “worry club” for checking
woes, and a powder room for the ladies.

Beginning with this issue, Popular Mechanics Mag-
azine offers you a new service—a “"Where-te-Buy-
It" index—enabling you te write direct to the
manufacturer or distributor of any commercial
product described in our pages. To find the name
of the maker or seller of any article, simply note

THE “WHERE-TO-BUY-IT” INDEX—A NEW SERVICE FOR YOU

the page on which it is described and turn to the
“Where-to-Buy-It" index starting on paoge 4-A in
the front of the book. If the product is commer-
cially available, the name and oddress of the sall-
er appear under the indexed Htem. To get quick
action—Say You Saw It in Populor Mechanics.
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Warplanes Ferried in Groups as Output Grows

Threa ;nm“pmr p-ur;ul.l' ships flying in formation from factery to ar air dwith army pilots at mnrruls
ri C Ko irped (s
Pursuit planes are rolling off assembly from Be]l Aireraft Corporation plant in

lines in such large numbers that army pi- Buffalo, N. Y., to Selfridge Field located at
lots fly them in formation to the air field. Mt Clemens, Mich. The Airacobra is a
Recently the new Airacobra appeared for cannon-carrying ship, with its single en-
the first time in formation when three of gine located behind the pilot's compart-
the deadly sky fighters, designated as P-39 ment. Many of the airplanes will be deliv-
mter&r:pmr pursuit planes, made their way ered to the British Royal Air Force.

"1““ Stni'v of New Airplane Test Told on Board of 100 Dials

When a new army airplane undergoes board indicate the reactions of operating
"\ tests at the Lockheed mwmch laboratory, parts of the plane. A permanent record is
100 gauy_a muunted on u'[H:. mstrument prﬂsﬂened by phnmgmphmg the dials,

f"- ,,.,[I

Hklmﬂ Found Better
Near 32 Degrees
Than Zero

Temperatures slightly

~ below the freezing point
are much better for skiing
than the zero tempera-
—tures usually considered
g oL R i ideal for winter sports,
" according to the findings
| “of two English scientists,
"UF. P, Bowden and T. P.
"~ Hughes, who made stud-
*ies in Switzerland. Dr. C.
“Guy Suits of the General
¢y Electric research labora-
-, tory explaing that if the
i temperature drops about
Some of the 100 gouges used in recording reactions of ;:1unu!- rur;'l:hﬂ' test 20 dt"gl'EE'S Fahrenheit be-
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low the freezing point,
the friction more than
doubles; and the friction
nearly doubles again if
there is a drop of 40 de-
grees. A mystery still un=-
explained is the subjeet
of ski wax. Experiments
show that the frietion of
dry hickory skis may be
reduced to one-third by
the use of ski wax. One
possibility set forth by
scientists is that the wax
prevents wetting at the
point where frictional

at melts snow crystals.
—Z&%

and Gun"’ Blasts
Designs in Glass
Or Marble

mall enough to be held

in one hand and pointed
like a pistol, a portable
nd-blast gun finds many

a task in etching letters
and designs on a variety

of surfaces. It can be
worked on ceramies, plate

« + plass, wood or marhble.
Letters can be blasted in-

to store fronts and theater
&~lobbies, display windows
< and mirrors. The little
o 5and pistol has been used
. for blasting monograms
on automobile windows.
There is a half-pint grav-
\g' ity feed cup over the air
brush, and the tip is of

a8t

Bahk Teller Under Walk §
To Serve Autoists at Curb\é

oY 4

Ly
L

(0t &

"

I

Bank t underground and patron apcurb do business through mirrors
by P T

An uutdonr “driye-in" teller's window at the curb will

;solve the parking problem for motorist patrons of the

~extra-hardened steel, It ./ American National Bank of Portsmouth, Va. The teller,

is operated by a one-
fourth horsepower air

COmMpPressor.

locatedunderground where he is safe ﬁ*om‘.fﬁl’&ﬁp men, wﬂl
conduct business with customers through a series of mir-
,rma’-. a smaﬂl elevator and microphone system. To make a
deposit, the customer will drive up to the
window, push a button to attract the teller
by either a light, buzzer or bell, and from
the car window will send the deposit down
via the elevator, by which the deposit book
will be returned after the entry has been
made. The teller and patron can see each
other in the mirrors during the transaction -
and may carry on a conversation.

Absve the sand-blast gun, which is handled like @ W 10 learn where to buy commercial prod-
pistol, is a half-pint cup feeding sand to the noxzle  Ucts described in these pages, see the index.

@
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.. AVERTING DEATH

AMERICA has had plenty of
time to learn from the grim
experience of Europe how best to
gird its cities against the air raid-
er. Every bomb that spills flame
over homes and factories and
blasts stone and steel skyscrapers
into rubble has given both a warn-
ing and a lesson in self-preserva-
tion to this country.

Yet with thousands of miles still
intervening, insulating America
from destruction by air, few on
this side of the ocean have given
serious thought to the problems of
blackouts and bomb shelters and
gas masks.

Fortunately there are a handful -
of men—engineers, scientists, ar-
chiteets, university professors,
government and private housing
Mass pru:u:hnn hnF quurlﬂh:ih;;auLTt:a? ::k:ff: experts—who have been giving
E::';:-T:w::::izn?{;r::r;l?ﬁ. it wn:l:l :I-up flying debris Prﬁﬂtlca! thought to wl’llat. wﬂu],d

: happen if tons of explosives begin
raining on crowded American
communities like New York City
where, in the Bronx, there are
33,400 persons to the square mile -
and in Brooklyn, 32,800. Or in
Boston, with 17,500; Chicago, with
16,575; Philadelphia, with 15,000
and San Francisco with 14,950 po-
tential victims to the square mile.

In and around New York City,
which is the most expensive bomb
target in the world today, they
; . i have been doing a lot of thinking
L g - | - and have turned up some interest-

4 Abeove, on ulr-rm:l il'll"‘ul' Iurng ﬂudlad h'f U. 5. housing ing mechanical and structural

officials. Below, o windowless factery that sets o stand- : P . s
ard for "blackout” plants with fluerescent lighting ideas. To cite one, Emil Bie, a

I'
g
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/ ,"I UNDERGROUND
RAIL OR

B |RCERCROUND LIVING |
AND BUSINESS QUARTERS

(2] Herst.on New York | [ 0 ua.
Board of Transportatfbh en-
gineer who heads the da-
fense committee of the New
York Civil Service Techni-
cal Guild, has turned up a
scientific discovery 35 years
old and long forgotten be-
cause so few uses have been
found for it. As result, the
employment of common sand
could econvert miles of the
city’s thinly roofed subways
into air-raid shelters for
3,200,000 persons,

The neglected theory be-
hind the proposal goes under
the technical term of funic-
ular polygon thrust, but it is
much simpler than its name.
It seems that sand has the
same properties as anyone's
lazy relative., As long as it

MAY, 1941

i/, Above, sectional drawing of a bombproof underground “sky-
scraper” propesed in Germany for business and living quarters

Below, model of prefabricated bombproof shelter of concrete,
designed by architectural srudents at Pratt Institute, Brooklyn
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The light section being placed in basement of skyseraper model ot left is @ bomb shelter. At right
is a skeich of o bombproef cellar with reinforced concrete ceiling 12 inches thick

is supported, it is no stronger than the sup-  confined at the sides and unsupported from

port. But if the support is removed, the beneath, can resist a vertical load of more

sand packs down, forms an arch and sup- than 3,000 pounds per square foot and is

ports itself. more valuable in resisting concussion than
Sand is shoveled onto a thin, bending a foot of reinforced conerete,

_corrugated metal sheet which only keeps It happens that many subway stations

it from sifting through. The area above have an intermediate, or mezzanine, floor

w'the metal sheet for a foot or so has been between the platforms below and the

'\...I

 divided by vertical walls of ordinary fly streets above. Installing rows of 14-inch
‘sereen and an occasional “I” beam. Above “I” beams, laying strips of corrugated met-
his, horizontal walls of the same fly sereen  al, soldering in fly sereen and shoveling

_divide the sand into layers for four or five sand into the mezzanine of compartments

=" tfeet. Whereupon the sand produces a re- promises to be a cheap method of saving

w
.
o

«<4 markdble phenomenon. thousands of lives if the need arises.

s~ Laboratory experiments have shown Anaother practical, but costly, suggestion

4+ Zthat a slab of loose sand and fly screen for the protection of millions has been put
=three feet wide and four to five feet deep, forward by archlter_-tu.ral students of Pratt

8 Insti rou]-: n. This con-

Hudson river which go by the
e of The Palisades. No bomb
t developed is powerful enough
ﬁ:: affect these rock formations to
any great degree,
The school has become a center
for the development of air-raid
protection devices because of a
course of 5tudy under the direc-

tect, who won thr-: Prix de Rome
in 1933 and studied concussion ef-
feets under a severe teacher, the
This model shelter has an entrance stair-
woy covered with galvanized iron, sand-
bags en roof and ventilating pipes at right
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very same bombs that have
torn European cities apart.
Professor Iverson has devel-
oped a novel shelter which
would held 1,000 persons in
comparative safety, he says,
as the result of inspecting
the damage done by horribly
efficient German bhombs in
London. Solid walls of brick
or conerete near bomb era-
ters are almost always shat-
tered, but tree trunks are
hardly affected at all, he
points out,

So his suggestion for the
protection of mass popula-
tions is the erection of
seven-story towers—man-
made, rectangular tree
trunks to all purposes—
topped by concrete roofs
eight feet thick to resist di-
rect hits, The roofs would
support anti-aireraft guns

KEEF BATHTURBS FILLED:
I CASE OF DISRLIPTED
WATER SERVICE

1™ ASHESTOS COVERIMNG TO GUARD £
H AGAIMST FIRE CAUSED BY
S INCEMDIARY BOMBS

BASEMENT
N SHELTER

The section of a two-stery house, above, shows a few simple
methods of guarding ogainst fire ond explosive bombs. The
basement hos been reinforced to resist collopse of upper stories

AIR SPACE STEEL CORRUGATED

SHEET METAL

END WIEW

AR SPACE
STEEL | BEAMS

SAMD FILLED IM BETWEEM FLY SCREEMS
FLACED IM VERTICAL POSITION

SAMD

FILLED 1M
BETWEEM
HORIZONTAL

and the thick, windowless
walls would keep bomb
fragments from penetrating
to the rooms within. These
towers could be placed
alongside apartment houses
and factories,

Two of his students de-
vised models of prefabricat-
ed bomb shelters composed
of roughly triangular con-
crete forms something like
three -cornered doughnuts,
These would be easy to
transport by rail or truck
and could be put together in
rows to any desired length,

(Continued ta page 1494)

MAY, 1941

Sketches show proposed use of sand held together by fly screens
to form an arch more bomb-resistant than o foot of concrete

Installation of machine
guns on fire trucks for
anti-aireraft work when
not fighting flames is an
experiment of the Bosten
fire department

o -



'{ \ ite Flour to Be Enriched

-

. % :’ﬂ"m . € %
“ond_
Riding Pickaback Down Ski Slide ods oa el g g J

Adds to Thrills ﬂf Spnrt

'{_. o yoa ol L

TV

iyl h*.‘a ;'H
Try this on your skis if you find the sport getting dull, but re-

membar fhn!‘ the spills may be doubled as wall as the thrille |
1_;'“ [FAREVR. 2. Qi Ualk

A Al

ﬁm mstru{:tnr at the Sun Valley ki E;:huoi has
shown ski enthusiasts how he doubles the thrills of
skiing by carrying a passenger on his back. The
rider clings tightly to the shoulders of the skier
who must provide the balance and locomotion.

With Health Vitamins

Soon we all may be eating bread made
richer in vitamins which will be added to
~.purified white flour or left in the flour by
ew milling processes. This revolution in
_America’s bread and flour, instituted
qthruugh r:unperation of millers and gov-
—ernment agencies, is designed to bolster
~ morale as well as health. Some 45,000,000
of our population now suffer from a lack
of certain vitamins. For economic reasons,
their diet consists mainly of bread and
cereals from which these vitamins are

food made from enriched ﬂuur
produced by the new process wille,
give as much of the morale vita--J
min Bi, or thiamin, as much of _
the pellagra-preventing nicuﬁnic%
acid, and as much bluod-—build-k
ing iron as our grandfathers got
from their stone-ground flour. X
Their coarse, dark bread repre- %
sented about 85 per cent of the
wheat berry's contents, while our .
modern white flour includes only S
60 to T0 per cent. Lost with the
missing 30 to 40 per cent are thia-
min, nieotinie acid and iron, be-
sides other members of the vita-=
min B complex. Moaost of these
vitamins will be put back into the .
flour without any increase in the
price of a loaf of bread. Where
they are added to ordinary white
flour, it will not make any change

in taste or color. However, if vita-
ming are left in the flour by th
milling process, the flour will not
be guite as snowy white, but may
h'uiu, a creamy color,

Jrag—— %
Jaw of Clamp Swings Free =
With Toggle Release ™

When a lever of a new “C" clamp,
is thrown, a toggle movement per-
mits the entire lower jaw of the B
clamp to swing free of the work, g
This action makes it unnecessary o
to adjust the jaws individually for N=e=
repeated clamping and releasing h |

of work of the same size. §

missing because of present milling meth-  Left view shows how jaw swings down when released
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Here is @ section of 12-lane highwaoy os it weuld appear where it posses through “'l.ﬂ state of New Jersey

Plans for a 5upur-h1ghwa}r to stretch
from Washington, D. C., to Boston, Mass,,
recently submitted tu_the United States
Administration of Public Roads, call for an
express route12 lanes wide and 400 miles
long ﬁhl?’h will run j}nmug‘l‘f seven s;ates

i L'l-lf‘ _‘;l.

From Camden to a point north of Perth
Amboy in New Jersey, there would be 12
elevated lanes—six in the center for ex-
press traffic and six on the outside for
slow traffiec. The eost of building such a

_highway is estimated at $250,000,000.

Fireproof Alr-Rald ClQ‘thmg Combines Safetv and Style

How British women may satisfy
their desire to be fashionably at-
tired and yet provide protection in
the face of air raids, is demon-
strated by an air-raid costume de-
signed by Mrs. Frances Ruskin of
New York City. It is made of
fiber *material resembling khali,
rendered fireproof by a du Pont
process. Slacks are worn instead
of skirt, and a pointed hood hang-
ing from the shoulders has slits
for vision when it is pulled down
over the head, completely protect-
ing the face and eyes. The non-
inflammable garment, light in
weight and easy to put on, guards
against heat from incendiary
bombs. The blouse has pockets
front and back in which are in-
serted plastic plates a quarter-inch
thick, protecting the vital organs
from flying objects.

[ Firewood still produces one-
eighth of the world’s power.
_egnk

MAY, 1941
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Light and dark colered air raid costumes show hood ﬁdiu.;lmqnl
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\'l THE master switchboard of a
+ % thousand-foot miniature railway
stands the dispatcher, a dozen loco-
motives and a score of electric
™ switches answering his fingertips.
Leaving the “Museum & Santa Fe Railrond” to run it-  “<The $100,000 model railroad he op-
felf safaly with its black systam, the sperater :Ii.mhs =tratez is governed by centralized
inte the miniature Grand Conyon to adjust a bit of ;

-}y‘. o Ll - 5 vy pleactirie P
scenary. It tock six months to build the railway 1 traffic control, the same electric sys

" k_iem used in modern railroading.

{ Lights on the diagram before him
_show the position of every train and
tswitch. “Built for the Santa Fe Rail-
~) way as a permanent exhibit af Chica-
5 g0's Museum of Science and Indus-
w1ry, the model presents the operations
! Yof a transcontinental railway on a
. scale of one-quarter inch to a foot,
Myith Diesel and steam locomotives,
cars and many working exhibits spe-
cially built as exact copies of the
originals, The line covers 3,000
square feet. Building the scenery,

Above, the Super Chief
emerges from o tunnel
stained with the “"smoke"
of steam trains. The tiny
trees and shrubs are
made of natural growth

Right, the stainless stesl
Super Chief with its
3,600-horsepower Diesel-
eloctric locomative passes
over a freight houled by
axoct capy of *5,000-
closs” steam engine
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including mountain, des-
ert, plains, Grand Canyon
and orange grove scenes,
required five tons of plas-
ter and 1,000 pounds of
coloring. More than 5,000
trees stud realistic hill-
sides. A tiny bulldozer
moves back and forth
spreading dirt from a
main-line cut; a pile
driver pounds piles for a
new bridge; a steam
shovel is digging a cut,
shoveling dirt into dump
cars. The trains run on a
two-rail “Q" gauge track,
generators supplying 12-
volt direct current to re-
lays, trains and signals.

In addition to the centralized traffic "":; ﬂ"'l ""“l:“d el f,:‘"m and grain ele-
] votor; elsewhere are factories, car shops, mines, round-
control there is the standard block  house, cotton gin. Below, centralized traffic-contral board

system of the Santa Fe. Immediately
behind the miniature train there is a
red light, and current is cut from the
block. The block behind the red
light shows a yellow light, and trains
run at reduced speed; the next block
shows two yellow lights, the next
green. Sidings serve a number of in-
dustrial areas typical of the Santa
Fe lines,

Below, a view of the 50 by 60 foot layout from e
gallery. In the corner at left of control board ;
are oil wells, tanks and citrus groves
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Firemen Taught Defense Uses of Gas Masks

At the Fire College in Long Island City,
all of the 11,000 members of New York
City's fire depariment are given thorough
training that includes special emphasis on
the use of various kinds of gas masks and
operations in the presence of war gases.
Although defense in war is not the pri-
mary purpose of the training, the men are
being prepared to meet any emergency
that may occur. For practical experience,
the masked firemen are trained to perform
a variety of tasks in a special test room
ﬂllf_d‘ '.-.ith 'i'l.l].i]hllr gas.

i S |

Five firemen, left, in huddle
over camera lens, demon-
strate some of the gos
masks they learn to wse
while taking special course

Below, emerging from test
room ﬁ“qd wi+h !.u!pi‘iur gas
where the men are trained
o Pl;rrfo-rm various tasks in
presence of gos fumes

.ast Streamhne Lake Liner Ferries Autos and Riders

Given an ultra-modern streamline dress,
and equipped with oil-burning engines, a

<>eYebuilt lake passenger ship will go into

service this summer on Lake Michigan as

Fast streamline beauty of Lake Michigan will cut more than an hour from time requ

656

the Milwaukee Clipper, plying between
Milwaukee, Wis,, and Muskegon, Mich.
The vessel will make two trips daily, ac-
commodating 900 passengers and 200 autos,
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0 save California’s Central Val-
ley from both flood and drought,
. the U. 8. Bureau of Reclamation
is performing the biggest river trans-
| fusion operation in all history. Mar-
: tian in seope, this 500-mile long water-
< way system involves the recoursing of
, two mighty rivers and the construe-
— tion of the two highest overflow dams
= ever built. Between the two great
masses of masonry are being built 250
miles of main eanals, 200 miles of
transmission lines, dozens of major
bridges and tunnels, siphons, pumping
plants, power stations and scores of
auxiliary works, all part of the $228 -
000,000 Central Valley Project.
Altogether, it's the greatest water
control and conservation system ever
coneeived. One river, now flowing
north, will he dammed at its sourece
and diverted by ecanal and water
bridges over three other streams to a
new bed 160 miles to the south. Water
from the seeond river will be foreed to

Top, drilling dynamite holes in rock at Friant Dam,
using compressed air piped as far as 3,000 feot
Below, a _bridge on thifty-mile cailroad relocation flow backward up the dead river's

Mok 1
J } ? r
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channel. Not eontent with such minor mira-
cles, the engineers will push the ocean from
the common delta of these rivers back into
San Francisco bay.

As nature originally planned it, the two
rivers provided ample drainage and irriga-
tion, but man himself upset the balance. By
denuding the forests of the rainswept water-
sheds of the Sacramento in the north, he
brought floods. By over-pumping the water
wells in semi-arid San Joaquin Valley, he
brought increased drought.

To restore the water balance and to res-
cue a two-billion-dollar agricultural empire,
the entire river system is being revamped.
Already, 50,000 acres of fertile farm land
have been abandoned, and another 1,000,000
acres threatened. In some regions wells,
which a seore of years ago flowed freely
from a twenty-foot depth, are running dry
at 300 feet. In view of such conditions,
work on the vast reelamation project is be-

Mt the right a Shasta Dam signalman uses radic tele-

phene te direct placement of an eight-yard bucket of

concrete, calling orders to the cableway operater in

the head tower a half mile away. The drawings below

compare dimensions and masses of four great dams
in the western reclamation areas

353 FT. HIGH

GRAND COULEE

CREST LENGTH, 4,200 FEET GRAND COULEE

560 FT. HIGH

COLUMBIA RIVER

T26 FT. HIGH

320 FT. HIGH




ing rushed ahead with all possible speed.
Speedup in construetion is being ae-
complished by the greatest array of
building machinery and material-han-
dling equipment ever assembled. Gigan-
tie belt-convevor systems, huge cranes
and derricks, hundreds of power drills,
compressed-air pipe lines for delivering
cement, specially designed eanal-digging
machinery and a vast radio-controlled
eableways system are only a few of the
deviees employed on the projeet.
Kevstone of the whole project is the
$55.000,000 Shasta Dam near the head of
the Sacramento. Rising 560 feet from

r

Mt Shasta
EL 14,161 Fr.

Partable wall and arch form
at left is used in concret-
ing tunnels on railroad re-
lecation around Shasta res-
ervoir; concrete is pourad
through windows from in-
side to form foot-thick
walls and roof. Below, the
downstream face of Friant
Dam, frem Fresno county
abutment., Across bottom
of pages is a sketch of the
entire Central Valley proj-
ect of California




the river bed, this slightly
eurved strocture, 580 feet
thick at the base, will extend
3,500 feet along the crest.
Higher than Grand Coulee
and far exceeding Boulder in
mass, it will be easily the
world s second largest mason-
rv structure. With its 480-
foot spillway, three times the
height of Niagara Falls, Shas-
ta will have the unchallenged
distinetion of being the high-
est overflow-type dam ever
built.

In creating a thirty-five-
mile reservoir, Shasta Dam
will control the rampageous
Saeramento river with a re-
corded spring run-off of 610,-
000 second-feet, exceeded in
the United States only by the
Mississippi, Columb ia and
Ohio rivers. Not only will
millions of do 11 a rs of flood
damage be prevented annual-
ly, but the river will-be made
navigable inland for 150 miles.
Also, by maintaining a mini-
mum all-year flow of 3,200
second-feet at the mouth, the
orean will be pushed back and
the rich delta lands flushed of
t heir salinity. In addition,
power and municipal water
will be supplied to a dozen
cities and a heavy flow of sur-

Upper right, looking dewn on concrete beginnings of
Shasta Dam from cableway tower, 700 feet above river.
Balancing of water resources ef Sacramente and San
Joaquin basins (map, right] is main object of undertaking

- Mi Whimey,|
| EL 14,501 Fr.

..‘ M
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Gravel flows in never-ending stream on ten-mile
conveyar belt to Shasta Dam workings, above.
Movable tail towers, below, support the seven
cableways radiating frem central head tower.
View at lower right shows how dam is built in
blocks fifty feet square, raised in successive
five-foot lifts in alternate rows

% mi
K1/ ( (L

plus water conserved for the parched
lands to the south.,

Originally scheduled for completion
in 1945, Shasta Dam is expected to be
finished months early. With nearly
twice the mass of masonry of the great
pyramid, which required 100,000 men
a full generation in its building, Shas-
ta will be construeted in four years by
less than 5,000 men.

Most noteworthy of the machines to
speed eonstruction is the 9.6-mile eon-
veyor system, which is transporting
10,400,000 tons of aggregate from the
gravel pits at Redding over the hills
to the dam site. For the more than
twenty miles of thirty-six-inch six-ply
belting, almost 1,000,000 pounds of
rubber and 1,000 bales of cotton were
required, and 50,500 malleable cast-
ings and 83,000 roller bearings were
needed for the idlers.

Erected in twenty-six flights, the
conveyor belt travels at 550 feet per
minute. Eaech flight except the last
four operates on a 200 horsepower mo-
tor. The final four flichts, which have
a down grade of twenty-five per eent,
utilize the kinetic energy of the loaded
belt to generate power to help pull the
gravel over the hill on preceding
flichts. Requiring one hour and forty




minutes in transit, the ma-
terial is delivered at the
rate of 1,100 tons per hour
to meet maximum daily
construetion reguirements
of 22,000 tons. Sodinm-va-
por lights illuminate. the
system by night.

At the storage yards,
draglines on 140-foot hooms
feed eleven yards of mate-
rial at a time into a skid-
mounted vibrator hopper
discharging by pendulum
belt eonveyor into the proe-
essing plant. Here over-
sized reck is reduced by a
jaw erusher to a six-inch
maximum, and the material
is washed by water sprays,
seraped off, then delivered
to a serubbing trommel. Banks of clas-
sifying sereens separate the gravel into
grades, and the less than three-sixteenth-
inch residue is processed into sand.
Finally the processed aggregate is car-
ried by another mile-long convevor to the
cement mixing plant at the dam site,

4 ik P ..: 'ﬁﬁ%‘!ﬁ?ﬁ -
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Cement (5,800,000 barrels are re-
quired) is pumped by compressed air
from boxecars into storage silos. Subse-
quently, it is blown through a ten-inch
pipe a half mile up the hill to the cement
mixing plant.

For trouble shooting along the ten-mile

Rear tires of the huge carryall scraper (top] which scoops, carries and dumps earth and rock on rail-
road relocation job weigh 1,800 pounds each; the scraper loads about thirty-five tons. At left, below,

200-foot cut for new railroad arcund Shasta reservoir.

Mets protect workmen from falls ([lower right)




conveyor, a dial radio telephone
system, only one of its kind, has
been installed. By the mere act
of dialing “*(,"" any telephone in
the system becomes a radio mi-
crophone and the speaker is on
the air, tuned in with twenty-
seven stations and three fifteen-
watt two-way radio patrol ecars.
Should a break oceur, the con-
veyor automatically stops and
multiple squawkers give warn-
ing. A meter at the construetion
company’s fifty-watt radio sta-
tion, KQOK, operating on a fre-
quency of 28,000 kilocycles, lo-
cates the trouble. .

One feature in the aggregate
handling is the gold recovery
mill, a gig mill to extract the
precious metal from the 10,000,-
000 tons of gravel going into the

(Continued to page 128A)

At left, pouring a four-yard bucket at

Shasta Dam. Below, lining the Contra

Costa canal with hot asphaltic concrete
agitated in mixer
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Sky Trips Start from “‘Union Station of the Air’

Air travel to and from Mew York starts and "“_'—-1--.
ends ot the “Union Stafion of the Air g : -
whore romps and elevabers sert incaming

ond departing airport cars and conveyors

hondle baggage. Right, the waiting room

GAGE
NVEYDR

FTHEATER! )
M ETT RAHCE=—L)

Below, limousine descends te basemant to unlo
sengers from airport; empty car proceeds to
bosement to be lifted to loading platform for airport

Information desk, above, is dominated by
clock supported by sculptured wings of
Plexiglos emitting light along their edges.
The terminal houses a cafe and theater 2
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Gigantic Snow Flgure Depicts Old—Tlme Skler
= &
™ ?suppl} {?1& “theme"
for a winter carnival at
Dartmouth College, a
huge ski jumper was
sculptured in snow. Said
to be the tallest snow fig-
ure yet attempted at the
carnival, the snowman is
the work of “Chick”
Weisker of Newbury, Vt.,
and portrays the famous
Heyderdahl, a ski jumpe
in the Norwegian army.
. i
i v
Alloy to Seal Tubes
Expands at Same
Rate as Glass

Glass radio tubes
X-ray tubes and othe
3 similar electronic tubes
can now be sealed per™

“ loy, called Kovar, o

L which patent has been
issued to Howard Scot
Westinghouse researc
engineer. Glass and met-
als expand when heated
and shrink when cooled,
but each kind of glass and
metal has a different rate,
called the coefficient of
expansion. Kovar is an
alloy with the same coef-
ficient of expansion as the
type of glass used in
making the tubes, There-
fore, when these two sub-
stances are fused together
under heat and allowed to
cool, no strain is caused

: between the metal and

E:pusmg figure represents one of Norway's famed 1.I-u-;umpmg “soldiers g],ass surfaces.

Curved Flashlight With a Magnetic Tip Can Pick Up Screw or Nut

One of the new “curved light” flashlights
has a magnetic tip that will pick up an
object weighing three-fourths of an ounce.
Thus a mechanic or repairman can apply
serews or nuts with the same hand that
holds the light. The extension tip is of
Lucite, which earries the light around cor-
ners. T1pa.;;:|f different shapes are ava’%ahle
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Hovering Plane Convoys Scout-Car Column

Scouting plane, upper right, flies at speed sufficiently slow to accompany o llr.m: of nlmidgu.l army scout cars :?

Able to literally hover in the air, a scout- infantry during recent maneuvers at Fort %
ing plane flew slow enough to accompany Benning, Ga. The airplane is said to be as s
a column o m1dget army cars of the 29th  stable in flight as the autogyro. -

Enlarges With Built-In Table Provides a Tilting Easel -

With a table built onto the stand, a pho-
tographic enlarger may be set up quickly
at a comfortable working height. Provi-
sion is made for tilting the easel to correct
distortion or to create distortion where odd
effects are desired. The enlarger can be
extended more than six feet for ordinary
work, or swung into horizontal position for
mural enlargements. Removal of the en-
larger head permits the stand to be used as
a camera -:2; m?q:.ri[; projector tripod.

Frozen Dough Stored a Year
Bakes Into Tasty Cookies

Dough stored for a year under the
quick-freezing process may be used just
like a freshly mixed batch to make cook-
ies. In like manner pie pastry may be kept
nine months, and batter for making rolls
gix weeks, If stored longer, however, “off”
flavors were detected after baking. These
experiments, conducted at Purdue Univer-
sity, point to the prospect that frozen
doughs may soon be added to the list of
frozen foods sold in gfi}cenﬂ: f Table attached to enlarger stand can be tilted
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EVEN miles above the earth a man-
* made cloud of vapor, 50 feet wide and
miles long, was stringing out behind the
Lockheed P-38, up for a high-altitude test.
In the plane’s cockpit Milo Burcham lifted
his eves from the whirlwind dance of four
pith balls in a small transparent cage and
reached for the radio microphone. He
spoke as rapidly as he could:

“Burcham in YP-38, 35,000."

He made his message short and he didn’t
sign off as he was supposed to, because he
was too exhausted. At 35,000 feet a pilot
dare not interrupt his breathing for long

: i and even the few words that Burcham
o VK I spoke robbed him of a whiff of precious
|| Pilot ipBﬂE’i 30 minutes iuper:hurrngg. himself, oxygen. Another sentence might have
|| breathing oxygen -::nd pedaling bicycle killed him. Starved of oxygen, he might

| & have passed out and possibly suffoeated,
or the plane might have gone into a
screaming dive from which Burcham
would not have had time to pull out after
he finally regained consciousness at a
lower altitude.

Man is literally a fish out of water in the
stratosphere. He must kéep warm against
the 60 degrees below zero cold that he may
encounter. Gases in his system expand
four times normal volume and he suffers
excruciating pains unless he has chewed
charcoal tablets ahead of time. He has to
supercharge himself before he leaves the
ground to avoid the dangerous “bends"
during his fast climb and after he has land-
ed again he breathes a helium-oxygen
mixture to relieve the head pains caused
by the rapid changes of pressure.

A cigaret won't burn at 35,000 feet, so
' : ) z : | low is the oxygen content of the thin air,
|| Helping pilet inte flight swit. Below, partable and the pﬂﬂt has to breathe bottled oxygen

1K

ox tank i h letes dressi E : i i
s ﬂ:;:,a,::, gl v ek while he is aloft. If moisture in the oxygen

freezes, if the supply becomes exhausted,
or a line plugs, the pilot dies. J

That's why, to Burcham, the most im-
portant instrument in the cockpit is the
small Lucite cage that contains the bounc-
ing pith balls. As long as the balls keep
dancing, Burcham knows that oxygen is
passing through his homemade flow meter
and that he can continue to breathe.

A few pilots have climbed higher than
25,000 feet in special airplanes built for
setting records. Instead of trying to ecre-
ate records Burcham is going about the
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prosaic business of learning what a mod-
ern military airplane, ready for action, will
do at high altitudes and what the effect is
on the pilot. Up in the thin air where the
speeding wings sometimes leave clouds of
condensed water vapor trailing behind and
where the pilot's reactions are slowed
down, even a slight exertion may cause
him to collapse. The work of recording the
readings of the numerous dials on the in-
strument hoard is turned over to an auto-
matic camera that takes a picture every-
15 seconds.

Breathing oxygen, a pilot can fly at
25,000 feet in comparative safety because
at that altitude his reactions are close to
normal and he is not too high above the
safe breathing level. Two miles higher and
safety is more critical. Before Burcham
was ready to test the Lockheed interceptor
he spent some time in Rochester, gaining
high altitude experience in the Mayo Clin-
ic's low pressure chamber. One test that
Burcham set for himself was to simulate
bailing out of a disabled plane at 35,000
feet. In the low pressure chamber he rap-
idly disconnected his oxygen tube and
raised his hands to pretend that he was
sliding back the transparent cockpit cover
of his imaginary airplane. That's as far as
he got. At once the watchful attendants
outside the chamber valved in enough air
to bring him back to eonsciousness. Bur-
cham had discovered that if a pilot has to
leave his plane at 35,000 feet he will never
have a chance to pull his ripcord unless he
first switches his breathing mask 1o a port-
able bottle of oxygen and carries the bot-
tle with him over the side.

Pilots can't fight at 35,000 feet, not be-
cause the planes don't handle well at that
altitude but because the pilots themselves
are slow. In a dogfight the pilots would
wander all over the sky and do little dam-
age to each other. But, cruising up against
their ceilings, the pilots are still very val-
uable because from there they can watch
for oncoming bombers and dive down to
intercept them, recovering strength and
ability as they descend.

If pilots are ever to fight at the seven-
mile level or are called upon to go still
higher for guard duty, they will have to fly
in supercharged cabins that give them the

MAY, 1941

the tank supplying the oxygen

f : s
Pilot on way to plane, with helper carrying |

1L

Pilet ready, with oxygen tube hooked up to |
supply in plane, Below, dancing pith balls in |

small eage show if exygen is flawing




| Lockheed P-38 from above, with pilot in cock-
pit ready for flight inte high altitudes

il

o

T el

| titude test in pressure chamber which simu-
lates pressures af various levels
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pressure of lower altitudes, Air liners of
the future will fly in the stratosphere be-
cause of the tremendous boost in speed
that thin air permits. The planes will be
equipped with pressure cabins and Trans-
continental and Western Air has already
made the first step in this direction with its
supercharged Boeing stratoliners. The first
military experiments with a high-altitude
pressure cabin were conducted in a special
“leakproof” transport plane that Lockheed
built for the Army Air Corps several vears
ago.

The twin-motored P-38, in level flight in
the stratosphere, is reported to have flown
faster than any airplane ever flew before
although its actual speed is a military se-
cret. Several hundred of the single-seat
interceptor pursuits are being built for the
Army Air Corps and nearly 1,000 of the
export model have been ordered by Great
Britain.

To be at all useful in high altitude ma-
neuvers, pilots have to be supercharged
before they leave the ground and the sug-
gestion is that when the new planes are
put in active service their pilots will re-
main on call in a decompression room
where they breathe pure oxygen. Half an
hour is required to supercharge a pilot so
that he ean elimb rapidly and be at his best
at a high fishting altitude,

In the past, pilots were pretty well su-
percharged by the time they reached 30,000
feet because the planes they flew elimbed
slowly. Rapid ascent in a fast-climbing
modern plane releases nitrogen bubbles in
the bloodstream the same as happens to a
deep sea diver who ascends to the surface
too rapidly. Divers call it the “bends” and
it can produce temporary paralysis or un-
consciousness. In aviation it is avoided by
“supercharging” the pilot before the climb
by having the pilot breathe pure oxygen
long enough for the nitrogen content of his
blood to be reduced to a safe point. The
pilot, wearing a nose breathing mask at-
tached to the oxygen supply, exercises
mildly while he is being supercharged by
riding a stationary bicycle. After half an
hour of treatment he disconnects his
breathing tube from the main oxygen tank,
connects it to a portable tank that he car-
ries under his arm, and continues to
breathe pure oxygen as he walks over to
the plane. Onece in the cockpit he attaches
his tube to the plane's exygen supply and
he is ready to take off.
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‘Iron Cavalry’ Assembly Shows War Strength

War tanks, scout cors and army trucks, passing in review, indicate sirength of mechanized forces

/
o 3
and seout cars at Fort Benning, Ga. These \ﬁp
are mechanized units of the Secofd Ar-
mored Division. Ten thousand men partic- i)\
ipated in the review, "\;&

Fast growth of the United States Army
into a formidahle fighting machine was
illustrated recently in a mass parade of
about 2,000 ?tor vehicl s, tanks, trucks

Photoce

Copies of written matter, sketches or
blueprints can be made automatically with
".a new facsimile apparatus similar to the
‘automatic telegraph, by means of which
- identical cnpms of tc‘lcgg ?1ms are transmit-

. fa

Appaoratus uses stylus controlled by “electric aye” to
make facsimile copies of original paper

MAY, 1941

Igljfas Make Copies of Writings and Drawings =

ted. It prepares metal master plates, paper‘l
stencils, hectograph master copies or trac-
ings direct from originals, saving time and
expense in reproducing text that is com-
plex, containing tabulations, maps or in-®
tricate drawings. Master copies 8% by 11
inches are made in 12 minutes, and th{ISE
11 by 17 inches in 24 minutes. The appa-
ratus includes a long metal l::.rhnder
around one end of which is wrapped the
original to be reproduced. This is scanned

by a beam of light moving laterally across

the rotating cylinder. A photoelectric cell
picks up the reflected beam, and relays o
impulses to a stylus poised to strike the
surface of the material upon which the™ e.}:.\
master copy is to be reproduced, the latter

being wrapped about the opposite end nf

the cylinder. As dark areas are scanned .
the stylus is forced against the surface, and Qj
light areas cause the stylus to retract. Op- \]
eration of the machine is simple,

[ See index, page 4-A, to find where to buy
articles described in this magazine, Say
you saw it in Popular Mechanies.
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Y L—,;Vﬂpﬂl'i!ﬁd Solvent Cleaner combination of :.':hEl'I'IiEEl].S that are non-
e poisonous and give off no odor or smoke
o Flushes Auto Gears while burning. The pills ignite quickly and _

v _pe burn at maximum intensity until com-=~
pletely used up. It is said that ene pill
provides enough heat to prepare an eight
ounce can of soup or beans, but if more
heat is needed, two or three can be burned _
at once. The unit adds little weight toy’
equipment of ]}il_mrs, campers and hunters, %

A M '."f

Trﬂile‘f Heips Beginner to Skate N
- And Expz:isj;as the Crippled
e T ST _._._____._

AP ACE)

AR

;j - Garage attendant demonstrates the cleaning of gears
% "7 with a can of solvent vapored by electric heater

H
{3 It takes just nine minutes by the auto-
4 matie timer that turns. off the electric
heating unit to clean the transmission and
differential of an automobile with a va-
porized solvent cleaner just developed.
The can of solvent is connected to the filler
plug hole under the car and the heater .
plugged in. The solvent vaporizes, flows in [} o
and liguefies as it strikes the cool metal,
washing out the old lubricant.
¥ 0>

tove Burning Smokeless Pills
Handy for Camping Trip
Handy for outdoor use and easy to carry,

a tiny metal grill packed in a metal box
burns small, round tabs made ofsa patented
- a4l e ’

el o - ¥
Installed on o stroight gr circular track at skating I*\'
rink, this trolley gives the beginner confidence ey

Skating rinks are installing a mechan-
ical “trainer” to give beginners a start at__
roller skating or ice skating without a fall.—
It iz an overhead trolley to which the nov-
ice can cling until he becomes proficient.
The trainer can alzo be used in hosgpitals
where patients cripped by disease or acei-
dent must learn to walk again, or to give
them safe exercise while recuperating.

{[To learn where to buy commercial prod-
cts described in these pages, see the index.
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- Lighting Wizards Help Brighten the Blackout

)
, L83 .

LT

Tough problems have been put to the
lighting engineers of England in the effort
to brighten the blackout on the ground
without brightening it for the enemy
bomber overhead. A number of eminent
men have given time voluntarily to de-
signing “light locks,” study of luminous
paints, planning and testing traffic lights
and the illumination of railroad yards and
docks where work must go on all night,
regardless of air-raid hazards. “Artificial
starlight” on the streets enables pedes-
trians to avoid obstacles, but is invisible
from the sky. Research into human vision,
one project assigned to a subcommittee of
the Illuminating Engineering Society, has_
developéd—that the humian eye does not
function in darkness as in normal light; in
the blackout people develop a “blind spot™
at the center of the pupil and see “around

MAY, 1941

Top left, testing fluorescent lamp which will reduce eye stroin of
workers; right, checking headlight to see if it meets blackout
rules. Below, testing brightness of blackout sign

the edges.” This means that small objects
are not seen, and the air-raid signs must
be of a certain minimum size if they are
to be of any value in the dark. The black=-
out entrances to stores are scientifically
light-trapped to prevent any escape of
light from indoors; a group of English en-
gineers cooperated with a photographic
firm to design these light locks. Light-
trapped windows have also been devel-
oped, and ventilators that circulate air
without letting out light to attract an in-
vading airman. The British intend that a
dark exterior shall not mean a dim interior.

[ Write to the manufacturer or distributor
listed in the index starting on page 4-A to
learn where to buy commercial products
described in this magazine. Say you saw
it in Popular Mechanics,
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Above—Campers beside a loke in the western
mountains have a fent with o screened “Front
porch” for shelter. The two girls at the upper loft
are cooking supper on a portable gascline stove

By C. B. Harrison

Manoger of the Quting Bureou
Aufumhhlle Club of suulhurn thfarnlcl

-"\...- A s

FHIEND of piine w Lm Lhw Glli{hh’ d.l‘:-—

gusted when he returned from a
camping trip. No wonder, for he was
zore and stiff and worn cut. He was sun-
burned and mosguito- 1]1T|.t‘1'l. and had
blisters on his feet. It didn’t help when
I told him it was his own fault.

These days you can live and sleep out
of doors nearly as comfortably as you do
at home. Now that the mountains and
back country can be reached by good
roads more than 60 per cent of vacation-
ists are camping out, carrying their
equipment by car and driving right to
the spots where they wish to camp. Good
transportation and proper equipment
take all the hardship out of camping and
in many parts of the country you don't
even have to buy the things you need.
You can rent a complete camping outfit
for as little as 810 for two weeks.

Let's see what you get for your money.
First, a tent of the umbrella type, except
that it has no center pole and a flat in-

.I.

Small gosoline cooksteve ot left also serves as @
tent heater when the sheet-metal top is used
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A fishermon pumps up the rubber boat at
trail's end, Motice the oors ond seats

stead of peaked roof. Without a
peak no hot air can gather under
the roof and the tent is actually
10 per cent cooler during the day.
Its canvas door zips closed and it
has a screened window for ven-
tilation. There is room for four
people inside.

A gasoline stove and a gasoline
lamp are included in the rental
outfit, along with a small icebox,
the shovel and ax that you are re-
quired to carry in national forests
and parks, collapsible chairs and
Eﬂ.tS, and a table. The nnly other Photos from Automobile Olub of Southern Californin
thmg‘s you need are food and Hore two anglers are out in rubber boot to catch their supper
clothes, bedding and kitchen ware.

You may also rent one of the new one- How are you going to carry all this stuff?
burner stoves that makes a handy tent One good way is to attach a carrying plat-
heater on cold nights and can even be form to the top of your car, using four or
taken out in a boat to prepare a cup of hot  six large suction cups to hold the platform
coffee on an early morning fishing trip. safely in place. Smear glycerin over the
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body finish to anchor the
cups to the car and to
prevent them from mar-
ring the paint. Most of
your camping gear can be
roped to the platform,
where it is out of the way
and perfectly secure.
Incidentally, if you are
going to drive through
hot country you might
invest in one of the new
inexpensive car coolers
that reduces the inside
temperature of the car as
much as 15 or 20 degrees
while you are moving,
The cooler is a metal box
that projects out of one of
Camping outfit like above can be rented by the week  the windows and you run the window glass
Angler's deerfly net, below, has hole for cigarette up under it to hold it in Pl,aue‘ Wind that
enters the front of the box passes through
‘ B i a water-saturated pad and is cooled by
: evaporation before it enters the car. Evap-
oration of the water is so rapid that on the
desert you may need to refill the one and
a half gallon reservoir every three hours.
Your trip will be more fun if you protect
vourself against insects. Keep yellow-
jackets and hornets away by burying your
camp garbage instead of throwing it over
your shoulder. Examine vour clothes and
limbs for ticks every few hours if you do
much hiking through brushy country. A
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3 new odorless and greaseless brand of mos-
% guito dope is inexpensive and effective. It
L is betler to watch out for rattlesnalkes than
"-ttwh‘:j & have to use an anti-venom outfit after
you've been bilten. Use a little caution

=
o Mew type fishing reel, below, attaches to butt of rod

1-‘—;:_‘ to prevent line from wrapping oround bum

Tle cords 1ogether
tn hang from tres

Thin fryw imendl
Hjikred

Kot cach sue-
persish cord
! under each

I Preaes There's ample spoce

for food in this
eooler, its top ond
Mosguita nerting bottom made of
with tipper or 30-inch Plywond
Busion opiming squares. It collapses
for packing

INSECTFRCOOF COOLER TO BE HURG
FROM TENT OR TREE
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Above—Metal platfarm attached to car top

by sturdy rubbpr cups carries comping

gear; car cooler is mounted in side window
— e

while climbing around rocky
ledges and other places where you
might expect to find them and
don't trust the old belief that rat-
tlers don't exist in high country.
I've found them at 10,000 feet.

You can protect beds and tables
against ants by placing the legs of
the furniture in disearded tin cans
filled with water. One of the hest
ways to safeguard food against
ants and flies is to keep it in a
cooler that you can build yourself
and hang from the tent or a tree.
For a large cooler, make the top
and bottom out of 30-inch square
pleces of thin plywood., Bore holes
‘at the eorners of each square. Run
a cord through each pair of cor-
ners and if you want the cooler
to be a foot high, hold the top and
bottom apart by knots in the cords
at that distance. The cooler col-
lapses like an accordion for carry-
ing. With the top and bottom ex-
tended, tack on sides of strong
mosquito netting with either a
zipper or a button opening,.

Don’t make the mistake of wear-
ing riding pants when you go
horseback riding. Such pants are
usually tight around the knees and
. after awhile your knees and feet
may go to sleep. Wear loose pants
instead. For long riding trips you
need a broadbrimmed hat against
the sun and a neckerchief to pro-
tect your face against the dust.
Long underwear becomes pretty
uncomfortable on a riding trip.

{Continued to page 1304)
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Dry lce in heavy canvas chest, above, will keep fish or game
cold for o week. Food eooler, below, has clath sides, o mos-
quite-net back and front flap that buttons down
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Ultraviolet Rﬂ'}" Kills Germs are claimed to give twice the usual length‘l}

of service, Teeth of the first edge are frac- &
In HDtEl Bathrnnms tionally wider than those of the second to 3 ]
. keep the trailing edge from dragging in the E %
slot. A new technique in heat treating.® .
hardens the teeth but leaves the ends and “-¥
center soft, thus making the blades virtu-" +)
ally unbreakable according to the manu- °
facturer. The new blade costs about 50 per™
-cent more Lhan the single-edge type.
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. One M;Im Lmads Boat on Traller V
%;i With Winch and Rope

e Anchored to the frame of a boat traﬂm

2
4
k4
\_l
“now on the market, a small winch enables *

R % one man to load the boat without lifting or %
moving it on the beach by hand. The bow
% —.of the boat is raised to the trailer cradleg
by using the long frame as a lever, and.
tg . ) v
W) e
E"\-\
% Trained operator turning on the germ-killing power of [
E‘ an ultraviolet-ray machine in one of the bathrooms
R T I T, N ] |
5 Germ-free bathrooms are assured for :
=) new guests at one New York City hotel,
5 where specially coiisfructed, portable ul- s

traviolet-ray bacteria-killing machines are 5.
v in daily use. As soon as a guest checks out, .
the machine is wheeled into the bathroom
by a trained operator, the current turned
on and the room sterilized. A timer keeps'
the machine nperatmg long enough to .
make sure every germ is killed. Then the =
bathroom door is sealed with Cellophanec-
stickers to preserve the room's cleanliness '
for the next guest.

Double-Edged Hacksaw Blade

LaStS TWiCE as Lﬂng Top, winch parmits man to lood boat on trailer l.l:l'ilir
sisted; bottom, lounching boat in water is alse easy

Two cutting edges on a single hacksaw
blade, imitating dgu bluﬂuikru vl I..If_].]] hl:!dl 5 then the boat may be drawn onto the trail- .
s ol er by turning the crank. If there is an ‘*\]
embankment at the water’s edge, the ropg,
and winch are handy for pulling the entire
unit uphill to a tree or other object to
which the rope may be attached. One
trailer may be adapted to carry any shape
of boat, since the eradle is removable.

When one edge of this hacksaw blade becomes dull, (To IGHITJI. Whl'-‘.:rl;! to buy commercial Pl'ﬂd'
it may be reversed to bring new culting B-llgn into use ucts described in these pages, see the index.
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Sheep Wear Coats of Cotton to

From one shearing time
to the next, many sheep
may be seen dressed in
cotton coats to protect
their growing flecce from
ravages of weather. This
has stepped up the wield
of cleaner and heavier
wool with lower shrink-
age, since the coats keep
_sand and dirt from work-
ing its way into the woaol.
Another result has been
the improved health of
coated ewes during cold
winter months. The cot-
ton jackets weigh about a
pound, including roping. -
Provision is made for let- .- LF el £ h
ting them out if needed. e R T T T T i N R

riginated with a view & s T el ~ "—"_"’--*—.—_g,,
toward finding new uses o ; b ;
for cotton, the experiment
now being conducted at
Flag Ranch, south of Lar-
amie, Wyo., bids fair to
have an effect in other
sheep raising centers.

.

’ .
oL Lﬂa—’}%%f_, ;

Cetton coats, like the one
being fitted te shosp ot
top, are worn to keep
wool cean and increase
the yield. At right, 500
sheop in flock of 1,000
are wearing sthe coats

.J’ '?."

- J'r ’ / : | d
Army’s Eiggt-lnch Rail Gun Hurls Shell Eighteen Miles

Capable of hurling a
260-pound missile 18
miles, an eight-inch rail-
way gun recently deliv-
ered to the United States
Army is the first made by
American indusiry since
1918. The 225,000-pound
mohile ecannon, the ecar for
which was built at the
Baldwin Locomotive
Works planta =

=Pa., was taken on a 250-

& - . s Lt
il i = - i " —

before going to the Aber-
deen proving grounds in
= Maryland where it re-
Army officers making preparations for test run of \Iﬂtlghi-.im:ll roilway gun ceived a series of trials.
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— :.'. SMELLER engines with higher compres-

sion ratios, substantially greater power

_ output and much higher efficiencies than

are known today may be expected in the
1950 automobiles.

That is the prediction of Earl Bartholo-
mew, director of the engineering research
laboratories of the Ethyl Gasoline Corpor=-

_ ation, who further forecasts that we prob-

630

reveal some of festing equipment.
mavie film showing readings made on vocuum gouge, stop watch and

Right, 1910 Olds engine waighing
1,360 pounds; left, 1940 Olds en-
gine weighing 600 pounds

Doors removed from road test cor used by Ethyl Gosoline loborateries

Mote “ffth wheel.” Left, strip of

two tachometers during fest

ably will have gasoline of 95 road octane
number for our cars within the next five
vears, These fuels, when used in engines
designed to take advantage of this high
antiknock quality, will probably improve
economy 35 per cent or more, with per-
formance superior to that of ‘tuda}r.

" These engines of the future, producing

more power and consuming less fuel, will

POPULAR MECHANICS
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Above, drawing shows what happens as
gascline is pumped to carburetor;, mixed
with air and paossed on to engine. For
aconomy and moximum power, the car-
buretor must be kept in goed condilion

and SUP

come as a result of research and
development work now under
way in laboratories of both the
petroleum and automotive in-
dustries all over the country.
For example, the Ethyl research
laboratories, in exploring higher
compression ratios, are testing
engines with ratios of over 11 to
1, far higher than the ratios now
used in cars and trucks.

The forecast of 95 road octane
number gasoline possibly being
available within a few years is
significant, as progress in engines
isdependent upon the type of fuel
that will be on sale throughout
the eountry. Gasoline quality is
determined by a number of sci-
entific tests, one of the most im-
portant being octane rating
which measures the ability of the

MAY, 1941

Above, research workert measuring temperaturs of exhaust velves. Me
on left is using optical pyrometer and looking through quorts window |
exhaust manifald, Below, second troctor tests first by creating resistans

Studying resistance c
spark plugs during op
eration of aute engine
Caothode roy oscillograp
troces on screen the pq1
tern of electrical circui
Resistance is shown o
poncl, center

681 |



If your engine is not efficient, perhaps it is clogged.
Mote foreign matter, weighing one ond one-quarter
pounds, removed from oil by filter in 8,000 miles

“Hegular” grade gasolines have increased
from a 60 laboratory octane rating in 1925
to an average of T4 laboratory octane rat-
ing now. Premium grade fuels now are
about 80 laboratory octane rating as against
the forecast of 95 road octane fuel within
five vears.

With higher octane fuels, what are the
means for utilizing such gasolines in en-
gines producing more power and greater
economy’ Research work now underway
in laboratories indicates these means may
be either higher compression ratios or su-
percharging,. Compression ratios have
been increasing over the
vears as the fuels were im-
proved, and supercharging
now is utilized extensively
in aircraft engines.

Compression ratio refers
to the compressing of the
fuel charge inside the ¢ylin-
der before ignition occurs.

Left to right: Buick pisten has contoured top; compressing spring gives it rebound feree, doubling compres-
sion increases force; drawing shews cempression ratie—number of times fuel is compressed in cylinder

fuel to burn properly under the pressures
and temperatures existing inside the en-
gine, Petroleum technologists devised the
octane number scale to determine anti-
knock qualities of fuel by a comparison
with mixtures of two pure chemical com-
pounds, iso-octane and normal heptane.
Iso-octane is knockless in all ordinary en-
gines and is rated as 100 octane number,
whereas normal heptane knocks guite
readily and ig rated as zere octane number,
The octane number of a fuel is determined
by running the fuel in a special knock-test
engine, and comparing the knock it pro-
duces with the knock produced by mix-
tures of iso-octane and normal heptane. If
the fuel knocks with the same intensityasa
mixture containing 80 per cent iso-octane
and 20 per cent normal heptane the fuel is
rated at 80 oectane number,

682

Taking reading with optical pyremeter during road test
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Back in 1925, when the petroleum and au-
tomotive industries began seeking greater
power output with higher compression, the
average ratio for automobile engines was
about 44 to0 1. In other words, 44 vol-
umes of the original fuel charge were
squeezed down to 1 volume before the
mixture began to burn.

For some time it has been known that by
squeezing the fuel mixture tighter the en-
gine produced more power, providing gas-
oline of high enough octane number was
available to withstand the additional pres=
sures and temperatures created during the
burning of the charge. As the octane rat-
ing of gasoline increased the compression
ratios of engines were raised to utilize such
fuels. In some makes of automobiles there
are marked advances in a single year, but
the average for all makes of engines moves
ahead as the quality of the fuel is im-
proved. From the 4.4 to 1 ratio of 1925 the
average advanced to 6.43 to 1 for 1940 and
6.6 to 1 for 1941 models.

The higher ratios, up to 11 to 1, being
investigated at the Ethyl laboratories are
values well into the future, but extensive
tests conducted with 8.6 to 1 compression
ratio, with fuels of the type likely to be
commercially available in the near future,
have shown important improvements in
fuel economy. By increasing compression
ratio from 6.2 to 1 to 8.6 to 1, and changing
the rear axle ratio so as to give the same
vehicle performance at low speeds, gaso-
line consumption was reduced by approx-
imately 35 per cent.

Greater economy, without sacrificing
performance, is part of the prediction for
the engine of the future. Motorists so far
have placed performance ahead of econ-
omy, asking for fast acceleration, good
hill-climbing ability, high road speeds,
comfort, and safety. On account of higher
compression ratios in present-day cars,
advances in fuel economy have not been
apparent to motorists as improvements in
engine efficiencies have been reflected
principally in satisfying the better per-
formance demanded by the public. The
higher compression ratios which will be
possible with future fuels may be used to
provide substantial increases in either per-
formance or miles per gallon, or somewhat
smaller increases in both performance and

fuel mileage, depending on public demands. ~

The first and most generally used meth-
(Continued te page 122A)
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Heater Under Coffee Table
Warms Chilly Room

Fan blows air downword to pass it ever heating unit

Comfort on cool days is radiated by a =

heater-equipped coffee table that delivers
generous heat when the occasion requires.
The heater is installed in the bottom sec-
tion with an electric fan above it to spread
the warmed air about the room.

w 4
Streamline Electric Automobile
Driven in "“Gasless’ France

To supply transportation without gaso-
line, which is scarce in Europe, a new type
electric car made its appearance in Paris.
It has a streamline body, -

X r A |

| 14 _'{ _f e :
Here is the Franch electric aute with streamline body

633
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Tankman’sWool-Lined Suit wnll redu-,e coz-.t..-: uf p:oductlon and 25 a
result there will be increased demamﬁ for
R{_‘:]_Z'IE[S Wmd and Wﬂter*. o machines, leading to a greater volume in
\  production of metal parts which plasties
S canpot replace.
Yy J1/64. ,
R Tires Pried From Safety Rims
= By Bar-and-Chain Tool

Safety rims, like those used on 1941
Chrysler-made ecars, resist the removal of

(" tires with ordinary tools since the rim
¢ flanges are designed to hold the bead of a
«. Y flat tire firmly on the wheel in case of a
%  blowout. A special tire tool now available
meets this problem by “breaking loose”

tires from all drop-center wheels regard-

< less of make or size. A chain attached tothe

. “business end” of the tool hooks into the

;'_{ center of the wheel while the broad bit,
,,,“\[ Tent at right angle, is levered down inside
the rim flange by an outward pull on the

4 handle. When the bit has been forced all
= the way in, a sidewise push will pry the
casing head out of the safety channel and
start it into the drop center. Then the heel
of the foot is pressed down on the casing
where the tool is engaged and it becomes
a simple matier to finish removing the tire.

[ W W
Soldiers of armored units will wear this type suit to
o fight off wind and rain during wintry weather

Cut Four-piece khaki winter combat suits,
b~ consisting of trousers, blouse, jacket and
helmet, will keep the army’s armored
forees warm and dry in bitter weather.
Made of cotton cloth lined with 20-ounce
% wool, the fabric is specially treated to repel
o Ywind and water. The top of the trousers
comes well over the chest; the legs are ]
bag‘gy for freedom and comfort. The bluuse}w,-"

15 of thé pull-over type. A high collar isg_ :-7"‘"
pruvided by the jacket, which has elastic™- ﬁ‘
at. the wrists and waist. At the back of the ¥

Imet a flap keeps the neck warm.
L L., o “ A

o

Grbﬁng Use of Plastics in Home
Will Call for More Metals

““1Instead of decreasing the use of rm:l.;]_‘:_R
wider application of plastics in the home is
more likely 1o cause a boost in the demand
for metal, according to Dr, A. A. Bates of £,
Westu}ghuus:e He reasons that the substiq
tution of plastics for metals in certain parts % |, i . bo;

removes tire. Bottom, chain is
of commercialand household ]H:lt]ll!i@-nndn shorter by slipping one end of hook into a link
[
{1 §
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On waoateh [above) in one of the
chain of flaating, anchored for-
tresses encircling Britain, army and
navy lockouts stond constant guard
against any invasion attempt by
the enemy. Maossively built to with-
stand the heaviest bombs and shell-
fire, these forts of concrete and steel
bristle with big guns. Living and
working gquarters are deep within

MAY, 1941

Above—A soldier climbs up the deep hole
from his quarters to take his turn of duty

Above—A sontry, @ 12-inch gun and
o lookout scan the horizon for signs
of the enemy. The gun can take
care of any hostile warship that
ventures in range. These forts also
protect passing supply-ship convoys

Left—Approaching one of the for-
tresses on the southern shore, o
tender brings supplies and a relief
crew to toke ever @ tour of duty on
“the rock.” The outposts are a new
departure in warfare for Britain
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A\RMY ENGINEERS

Army engineers preparing to cross river iﬁ u;wulr boat, Below,
first stage in the construction of a portable stecl bridge. Re-
cently the engineers erected a 10-ton span in 75 minutes

R R e

686

[F Uncle Sam’s Army needs a

bridge built, mines laid,
trenches dug, roads construct-
ed or a power system set up, its
own specialists do the job—and
do it fast. Just the other day,
one unit of the Corps of Engi-
neers—the speclalists—assem-
bled a 10-ton steel bridge across
a ravine in 73 minutes, demon-
strating in peacetime what
could be equaled, perhaps bet-
tered, in wartime.

There are plenty of jobs for
the engineers in war. They
build, repair and maintain
buildings, bridees and strue-
tures of every kind, except tel=-
ephone and telegraph systems
and other means of communi=-
cation for the use of troops.
They dig tunnels under enemy
fortifications, lay explosives
and set them off. They blow up
bridges, viaducts and roads that

Below, preporing to pull steel bridge
span across ravine, Meote armored wve-
hicles (upper left) waiting to cross

POPULAR MECHANICS
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PRACTICE for WA
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Above, crossing footbridge which engineers erected in
guick time. Right, joining sections of steel bridge in
demonstration of speed with which engineers work

the enemy might use and they destroy cap-
tured guns, stores and other materials with
explosives when necessary.

Backin World War days, trenches
were dug with hand shovels—slow, back-
breaking work for the soldiers. Today the
engineers speed up the job with
power shovels that can move
tons of earth in the same time
that a shovel-wislding company
would move a few hundred
pounds. Engineer units are
largely motorized. All have mod-
ern and efficient equipment, such
as portable air compressors
which supply the power to oper-
ate cross-cut saws, stone-break-
ing hammers and pile drivers.
Eecause road-building is one of
the engineers' most important

(Continued to page 127A)
Right, more practice for the engineers—

constructing o log barrier in the path of
“enemy"” wehicles

MAY, 1041
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Cnin-in-Slﬂt SEHE IceCream raincoat, a waterproof duck belt for the
sportsman provides a “pocket” 18 inches

: Pﬂ.CkEd in CI.IPE wide, four inches high and two and one- o
b half inches deep. It weighs only four
ounces and is so streamlined that when,
filled it is no tighter than when empty.
Two slide fasteners meet in the center s X
one side may be opened at a time. JQ_?\:
L30). — Sl
Foot-Operated Soldering Tool _ .
Feeds Solder to Work e, 3

o
Both hands are left free to hold parts_\b\"‘“»
being joined when a foot-controlled sol-
dering machine is used. Pressure on a
chain treadle lowers the soldering iron to [}
a disk platform and solder from a spool -
mounted behind the tool feeds forward as
the iron returns from the work. Solder up=-

(. - _T '-.I_ | =

o

L]

J Eaat]

When cein is inserted, slot machine delivers cup of
ice cream from chamber cooled by refrigerator unit

New markets are created for ice cream
by an electrically operated vending ma-
chine that works 24 hours a day and may -i
be installed wherever electricity is avail-_*
able. The ice cream is sold in bars or in ©

% © cups with a spoon. The machine contains

' a refrigerating unit, storage magazine.
flasher sign to attract customers and a re-
jector that returns slugs.

I A soisisn & 3
*'gnﬁﬁijé-}’acketed Sportsman’s Belt "}

3 N Opens by Slide Fastener y
L= )

« ¢ ~ Handy for matches, tobacco, package of, "
¢/ lunch, a small camera and perhaps a thin

Fa
=
e .._'_l.:'g'[..

—
-

To operate cutomaotic-feed soldering iron by foot, @
treadle chain is attached to sleeve holding the iron

=

to one-eighth inch in diameter may be
used, and the amount to be fed is regulated
easily. Most soldering irons fit the machine.
Spring suspension in the mechanism cush-
ions the tip as it contacts the work.

{[There are approximately 3,000 crossties

Pouch in sportsman's belt, closed by slide fastener, o 4
carries small items needed on an outing per mile of railroad track.

.y,
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Freight Drawbridge Lifts to Let Trains Pass

Hazardous trucking of S dina]
freight over gangplanks =T
and through boxcars from r -
one loading platform to :
another has been elimi-
nated by construction of
a drawhridge in one
freight yard of the Mil-
waukee Railroad at Chi-
cago, Thetridge Torms
an enclosed passageway | [ [

Abeve, the passageway is low-

ered across the tracks for the

transfor of freight from car te

car by trailer troins. Below, it

is lifted to let cors be coupled

and trains hauled through. At
left, the controls

between the shipping and receiv-
ing platforms, through which
tractors haul trains of small trail-
ers loaded with freight to be
transferred from one track to an-
other, When a train must be
moved, the bridge is lifted above
ihe tracks. s .
ol - ‘T

Folding Kerosene Camping Stove Fits in Coat Pocket

Collapsing to a size small enough to fit
the pocket—3%4 hy 4% by 2% inches—an
outdoor kerosene stove will meet the needs
of campers, fishermen and hunters who
live in states which prohibit open fires in
certain areas. The complete stove weighs
one and three-fourths pounds, and it car-
ries fuel without spilling. The flame gen-
erates as in a blowtorch, being shielded so
an ordinary wind will not blow it out.

[ See index, page 4-A, to find where to buy
articles described in this magazine. Say
Three upright wires hold pans and pots over flame  YOU saw it in Popular Mechani

-ng_ 1041 M - i WMM T (4.‘-}
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By J. F. Deasy

Vice-President, Operations, Pennsylvania Railroad

HINK of this nation's preparedness

effort as the operation of a wide-
spread, complex and synchronized in-
dustrial machine with moving parts
interlocked but scattered throughout
hundreds of cities and towns, and you
will be able to visualize the railroad's
function in the emergency. It is to help Waiting to carry their part ~ Delow: cranes assom-

+ ble steel containers
kee ani 5 of the defense load, the big
eep the gears of the mechanism run Mol ot Weitein tocs earrying less-than-

T, 8. Army
Signal Corps Photo
Above, unloading
155-millimeter guns
and troctors from flat-
cars at the Fort Ben-
ning, Ga., railhead

ning in watchlike unison. motives (abave) seem 1o say: carload freight on
[f you consider that modern blitzkrieg “The railreeds are ready!”
warfare is based on the swift transporta-

Pennsylvania flatears

Pyl i ,-"!
- | { A
G s UL A
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Top left, some of the 150,000 men

carried by rail te maneuvers last
summer. Right, a big cireuit l_:rzulc-_ﬁ-;?

A er shipped on drop-frome car
B |1 2 | 74
Jq:ch:'-a.-. - L) - b __ N S
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Above, two-position hghr signals give the “come ohead” to o freight.
Tough wheels of new steel freight cars elick aver the rails (right) v
tion of another intricate but destruective machine—the ’
mechanized army—then you ean see that in Ameriea | b
the railroads are virtually the mainsprings of defense,
We Americans have two seacoasts, 3,000 mileg apart f
and two international boundaries 1,200 miles apart, any i
one or all of which might have to he defended should s .

war come to us, If the wheels of defense are going to
turn efliciently in such a far-flung land, the railroads
must supply the impetus which will make the whole
thi.ﬂg tick. ;

You may begin to wonder if the railroads are ready .
to carry this important load for defense. In behalf of '
the railroad men of the nation, from erossing watehman
to chairman of the board, I give you the answer.

MAY, 1941 691




The railroads are ready.

Throughout the history of
warfare, transportation has
been one of the principal con-
cerng of military leaders. In
ancient times, the principal
problem was to keep up an
adequate supply of food for
men and animals in the field
or on the march. With the in-
troduction of firearms came
additional transportation re-
gquirements. Even in the davs
of the fintlock a soldier could
shoot away his own weight in
lead in a comparatively short
time. Artillery consumed
powder and missiles still fast-
er. Every improvement in
weapons increased the needs
for ammunition transport.

Today the conduct of war,
defensive or offensive, is com-
pletely industrialized. The
character of military art has
changed more completely in
the last third of a century
than in the entire 500 preced-

692

Even boots must travel by rail

Here o coost guard vessel is liffed

aboard a Florida East Coast flat-
ear by o special erane

Giant steam locomotives of the

Pennsylvania Railread erowd the

rails, below, in mass array ready
for any emergency duty

ing years, which would
take us back to the era
when the long bow was
surrendering to gunpow-
der, Indeed the factors
which now chiefly deter-
mine the outcome of war
do their work far behind
the actual battle line in
the great plants where the
devices and munitions of
mechanized warfare are
turned out in endless
streams.

Today, the basis of as-
sured military supremacy
is capacity for immense
and sustained industrial
production. War is de-
struction and its imple-
ments of destruction are
themszelves: destroyed in
fulfilling their deadly
mission. The nation which
can turn them out and
replenish them the fastest
—the one whose mines
and furnaces, mills and
factories can keep up the
highest rate of output—
will wear down any less
prolific foe, provided, of
course, other factors are
on anything like a com=
parable basis.

All of this has operated
to increase the impor-

POPULAR MECHANICS



tance of the railroads as
a military arm, because
the continuous funec-
tioning of industry rests
on swift, sure, efficient
mass transportation.
Especially is this true
in our land of vast dis-
tances. For the war in-
dusiries to go on unin-
terruptedly, there must
be a rapid and uninter-

Tilting platferm unloads
eight grain cars per hour

Baby iractors houling strings of trailers
load merchandise inte cars at freight ter-
minals or transfer shipments between cars

Left, U. 5. Army tanks move in on Fort Knox, Ky., on
a TO-car freight train after moneuvers in the south

rupted flow of products to distant points
for use. Stoppage would spell disaster.
Only railroads furnish mass transporta-
" tion by land which is at once swilt, sure
and adequate, which reaches everywhere, -
and which can be counted upon for con-
tinuously dependable operation, every day
in the year and practically regardless of
weather. Railroads are supreme and irre=-
placeable in this field and will continue to
be, in peace or war.
In physical condition and capacity to
move traffic at high speed and in great

iContinved to page 118A4)
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Cﬂmbinatiun LDCk on CHEE} with a mﬂwin_g machine, plow, farm wagon
. or harrow, will work a ten-hour day for

SRVES Carrvmg KE‘? % less than 75 cents. Its working speed is

- ., three to four miles per hour, and it travels

- ten miles an hour on the road., The tiny

, machine weighs 675 pounds, it has a tread

- width of only 36 inches and an overall size

.+ of 76 inches. A pivotal front axle permits
) srﬂﬂnﬂi riding even on rough ground.

'Bananas Help Launch a Ship
By "Greasing” the Ways

~ Three and one-half tons of bananas were
' ~used to “grease” the ways for launching
the Cape Lookout, a 7,400-ton cargo ves-

= sel, recently at Beauﬁiﬁﬁi Tex. This was
= the first ocean-going vessel built in Texas

| U since 1.1'1;?T World War.

c T?pé;vlll'itl;[" Roll Transmits Light
To Illuminate Stencil

Keyless lock prevents +umperi\n.g with brisf cose by
unauthorized persons whe de net knew combination:,

Annoyance caused by misplacing the key .
S for the brief case has been eliminated by > 4
~ installing a combination lock on the bag.-)
The keyless lock is opened quickly h-h}'
“dialing” the correct numbers,

P b %
N ﬂﬂﬁgget Farm Tractor Pulls Plow » 3
' 3 Ten Hours for 75 Cents

[ Ta
L Powerful enough to do the work of a —
¢ -, jheavy team, a tiny tractor designed for usg’y

Y
;% ; Transparent roller, illuminated by lamp behind sten-
e - cil, permits easy reading of words as they are typed
\ -
"';: \ B ¢, Stencils may be read easily while they :
¥~ are being written on an illuminated type-

writer roll of transparent Luecite. Light %
“from a lamp fixture above the roller causes=,

the Lucite to glow, making the line clearly

visible as it is typed. The roller retains its

ek oy Gim oo will dio diir's wiik Gk vail of original smooth 5qﬁace after lung_ use, as
§ 75 conts, running three te four miles an hour the type does not indent the plastic.
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Streamlmmg the Circus in a Suspensm ent

Top, first stage of model of suspension tent for Gargantua
and Tate, circus gorillas, Thero are no inside poles

Photos (©) Narman Bel Oeddes 4
A - T
In circle; the designer explains
details of menagerio tent; ot jts
left is @ monkey mountain, at
right o giraffe enclosure

Abewve, John Ringling North, cir-
cus president, and the designer
inspect model of sideshow tent

Mermen Bel Geddes, hn-h!-l;l de-
signer, hos plonned & “stroam-
lined” circus for Ringling. Broth-
ers & Barnum and Bailey. In the
"big tef™ no inside poles will
obstruet view; the canvas will
be hung by cables from four
160-foot towers. These pictures
shew the circus in model form

Right, suspension tent with en-
trance and exit conopies houses
air-conditioned gorilla eages

MAY, 1941 695



Top, snow gun in eperation snowing under portion of
- movie sel. Circle, big refrigerating wnit, one of several
used to cool “ice box' in which movies are made

Contralling @ writhing snow gun, which fires 10 10 15 tons
of snow an hour, is not easy

696
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By R. DEWIﬂ Mllier
"Gf'vE T.}m! ﬁ.{.ltt“-‘\ *-rmu‘ ]‘l-"-!

soup before the steam from
her breath hides the leading man!”
harked the director. “See that the
Snow Men keep the temperature
below freszing.”

Voices echoed across the snow:
“Soup wanted!” “Snap into it!”
“Soup over here!” “Hey, don’t let
that lens get hot, it'll fog!™

Property men and electricians
moved stiffly in the numbing cold.
A bit player sat eracking the ice
off his beard, As the actress had
swallowed the last of the soup, the
director waved his hand. Instant-
Iy motors coughed into life. A 50-
mile-an-hour wind came howling
out of a hattery of fans driven by
giant engines. Snow-gun crews
began to feed 100-pound ice blocks
into their machines. Men holding
the snow hoses braced themselves
as they directed streams of pow-
dered ice into the blast of wind.

FPOPULAR MECHANICS




At the center of action
the blizzard struck in full
force. Actors leaned into
the wind, as the flving
snow stung their faces.
Cameramen kept one eye
on their lenses. The ac-
tress spoke her lines. The
director grunted satisfac-
tion. Motors whined to a
stop. The blizzard ceased.
The ecast went into the
“de-freezing” room,
where the temperature
would be gradually
brought up to the 90 de-
grees of the sweltering
streets outside. The day's
work was over—except
for the Snow Men.

They were lefi with the
job of keeping the “ice
box" below freezing until
the next day's shooting,
That meant that the giant
refrigeration engines
would have to be kept

MAY, 1941

Mate how notural = this tcene
created with aid of snow guns

Left, icicle taken fram refrigera-
tor is frozen to set with water

Below, interior of “ice box" dur-
ing filming of @ motion picture




-~

-

= "Tep, ski slide being built with snow guns.
. ‘3 i Center, blocks of ice being fed into crush-
. .

T er, thence inte snow guns
™
= . going all night. Snow-gun crews

= %  would have to patrol the set, add-
<) <y ing snow where needed, remov-

, m}ing foﬂtprint_s, deepening d:_'ift.s.
|4 e But such jobs are all in the
3oy day's work for the professional
™ blizzard makers. Founded orig-
— inally as an aid to the creation of
; realistic movie snow effects, the
: QW@ Corpora-
~= tion, or the Siow NMen, soon dis-
‘=  covered there were snow-making

jobs in many unusual places,

Not long ago an actress decided

698

to give a realistic Swiss
Alpine party. She called
up the Snow Men: “Can
you cover half a mile of
road with snow? I want
my guests to drive up to
the door in sleighs.” Out
into the blazing Califor-
nia sunlight went trucks
loaded with snow guns,
Following them came a
long line of vans carrying
ice blocks to supply the
ammunition,

First, the half mile of
road was surveyed and
suitable drainage ditches
laid out. Snow melts
much more slowly if the
water ig carried away.
Next the road was cov-

ered with a layer of
erushed ice. This cooled the ground and
acted as a foundation for the snow.

On top of the ice, the guns laid down a
thick coating of powdery snow. Although
this snow is in reality finely ground ice, it
acts and looks exactly like natural snow.
It also has the same photographic texture.

As a finishing touch, a few deep drifts
were added on the sides. The snow guns
can build drifts with amazing speed. Onece

(Continued to poge 13PA)

Below, movie scene being filmed in “blizzard”
created by snow guns and lorge fans
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Doll Helps Show How “Iron Lunng/i{ydif‘)mt:ﬂ-:attea(um“‘L

Placed on exhibition in
New York City, a work-
ing model treated the
public to secrets of how
the “iron lung” works.
The model, attended by a
nurse, consisted of a
“breathing” doll partially
enclosed within a trans-
parent iron lung, illus-
trating how an infantile
paralysis patient would
use the respirator.

.E' o I 1 . ---
g::? }\- - ﬂ,'f.\f .D 'fr A ..Mﬂ.f,!.f(i"’

“Breathing” dell, supine in

transparent “iron lung,” is

being exhibited in New =

York City so general public

may see how apporatus is
manipula

7
Vanableul-lazards on Inclour Cﬂurse Give Golf Practice®

E Adjustable hazards are
- = p—— - the special feature of an |
' e indoor golf practice appa-
ratus upon which nine
holes of golf may be
played in seven feet of(—3
space in your home. To
obtain different playing
surfaces, the hazard disk~ "
is turned. After each muif‘b =
the ball is returned auto- 3}@
matically to the playen\m
whether “holed out™’ ‘)
properly or poorly played. ™
Regulation balls and clubs
are used. The game packs-.
== into a size 33 by 33 by
" Disk in center should be iurEd after each stroke do provide new hazard  inches for storing. .u‘n
b
Rubber Guards for Corners of Desk Prntect Hosu:n from D‘imagca 06

;
r

Corners of wooden desk legs frequently
become splintered, and if left unprotected
may damage the secretary’s silk stockings.
To do away with this annovance, rubber
corners now on the market can be attached
to the desk to prevent damage to hosiery.

[ Write to the manufacturer or distributor
listed in the index starting on page 4-A to
learn where to buy commerecial products
described in this magazine. Say you saw

it in Popular Mechanics. Y, Guards F" applied to desk legs with rubber nﬂml

MAY, 1941 A ’.1; k. -L.ml"- P _,.-"1'-4-1’. pit A "“69'9 2
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Rosembling o possenger coach outside, but containing
for handling mail, highwoy bus will augment service to wayside shations

States Post Office Department.
/1‘ and equipped with the same facilities for
%' sorting, handling and dispatching mail as
"o found in railway postal cars, a fleet of
buses will provide swift and efficient mail
service to post offices along routes hereto-
fore inadeguately covered hy existing
swmethods and to points where train service
" ‘has been "discontinued. It is pointed out
that the service is not to be used in com- _

)
.
w
o

P <

% §

T pet u:rn with railway mail service.
| E (23
.{ Cross-Country All-Cable th‘te
Starts on Last Link

J
first all-cable transcontinental telephone
2 line has been started on a 1,600-mile
"~ stretch from Omaha, Nebr., to Sacramento,
"= Calif, It is being buried underground near-
ly its entire length by special tractor-

Q flr%t@i&w Jtl o

700

Highway postal service is being introduced by the United
Manned by picked crews

L

Laying of the last link in the country’s

hauled “plow trains”
along a right-of-way that
avoids highwavs and as-
sures protection to the
cables. The line consists
of two cables, and when
completed will supple-
ment “open-wire” aerial
phone lines, increasing
transcontinental cireuits
initially by about 50 per
cent and ultimately mayv
almost triple present fa-
cilities, Be__lLiPMnnc
System is spending nearly
$20,008:000 on the nE‘N

upderground link. P
3 sl

aterproof Plio =
Socks Keep Feet,
Warm and Dry

Waterproof, transpar-
ent socks made of thin
Pliofilm are offered for
industrial workers, out+
door sportsmen and oth-
ers who are frequenﬂy

exposed to cold an
dampness—such as fire-
men, delivery men an

mail men. Lightweight
and pliable, but taugh
these foot-shaped slipperséD
are intended to be 'worn
between the stnckjnged
ant ‘md thc* boot or shoe.

E--x

complete equipment

s

-
4

Worn over the sock and inside the shoe, these trans-
parent Pliofilm “slippers’” keep out cold and doampness
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Flying Battleships Patrol the Seas for Britain

Sconning the skies and the seas
wil1'| hi: glﬂ;;ﬁ!, 1‘|'|a tnl;nrqd p“ut
(left) of @ Sunderland flying
boat waotches for signs of the
enemy as the big ship escorts a
canvoy of merchont vessels to-
ward England. The first pilet is
at the contrels to his right

In the circle at right, one of the Sunderland’s
gunners, alert for a ﬁgiﬂ, sits in=ong of the
upper fuselage turrets. These sky battleships
are heavily armored and formidably armed

The maossive propartions of the
flying boats, which have flown
milliens of miles ever the Marth
Sea and Atlantic en patrel duty,
con be reolized by exomining
the gun fturrets, fore and aft
and in the wvpper fuseloge, on
I|'i|;| :.l'n“ at I:.-H‘, shown as it
swoops fo inspect waters where
& submarine may be lurking

From his bridge, known as the
“eontral position” (right), the
captain of a British Sunderland
gives orders to the gunners. Be-
sides meeting and bringing in
ocean convoys, this ship goes
out in all weather to hunt down
ond attack submarines, to watch
for enemy warships and perform
general reconnaissance work.
Its four “Pegasus XXII" engines
develop 3,600 horsepower ond
the craft can cruise 2,000 miles
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“LITTLE NAVY”TESTS

In @ minioture ecean—a
\ 1,200-foot basin of Cordes
rock, Md.—America’s “little
navy” r_nnsushng of models
of warcraft is put to tests
that will show how the full-
size battleship will operate

Circle, below, two engineers

on carrioge fowing a model

in the basin record dota per-

taining to i.l'lip dq;ign char-

acteristics. The 20-foot

wooden models are made
from !.hip- p|-|:|ni.

{€) Harrls and Ewing

A.I:ova, mﬁﬂtlmhlﬂ:r bering :.u1:||:|||;|nu Pdn-
~ toon for test in the basin, Operations at
Carderock are conducted by the Navy

{-_Ahnve, ready for test of medel hull, shown
- just beyond seated engineer. Right, view of
» —‘l'l'lighf'p' test. carriage, waeighing 33 tons,
r ‘-'WI"II-CJ"I travels withouwt deviation n:ul:l:ul:[ln-g
l_:'] 1000 inch in vp and dewn or side motion

'“:‘ iy at spreds up to 10 knots ‘
*f‘ 702 CuAXe o O e =5 POPULAR MECHANICS
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OUR FUTURE FLEET

Above, 10 and 20-foot medels of

ships that have been tested. Right,

sotting novy plane medel for fest
in wind tunnel at Carderock

Below, models of navy planes,

Wires from moedel in wind funnel

te recording instruments show strain
and stress a plane con take

Right, model hulls are maode of
sugar pine, glued and doweled.
In shaping and smoothing the hull,
accuracy te 1/ 100 inch is required

MAY, 1941 i
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Fﬂlding Fire ESCHPE Ladder pictures from greater altitudes, or from
- lower heights with slower planes, faster
L{:‘r&wered bY Trlp Handle shutter speeds are needed for today's mili-

| il h =]

tary planes, Assuming that movement of
the image on the film amounting to one
twenty-fifth of an inch would be the great-
est permissible, Mr. Sanders recommend-
ed, after experiments, that cameras be
made with a speed of Yoo second to give
satisfactory results at 500 miles an hour
f_rnr?,r 200 feet.

L |

7N

L]0
‘Screw éhanges Tractor Tread
With Power From Engine

To do something about the hard work
involved in changing the tread of his wide-
axle farm tractor, Otto Dekker of Granger,
Wash,, developed a left=hand and right-
hand threaded axle which saves jacking
up the machine, releasing the clamps and
then driving the big wheel along a tight-
fitting “splined” axle. Under the new sys-
tem, the wheel, having a special hub, is
run onto the right-hand thread, and then
a split block, which catches a flange on the
hub and fits the left-hand thread, clamps
the wheel firmly to the axle. To change
the tread, the split block is unbolted, the
tractor side brake is set and the drive axle
iz revolved forward or backward, thus
screwing the wheel toward or away from
the tractor chassis, as desired.

.
Lt
3
=
. Quick meons of descent from fire escope baoleony of
-wfiﬁj burning building is provided by collapsible ladder
-
J
(2
.

Lowered from the fire escape by releas-
ing a trip handle that locks it in place, a
collapsible ladder provides a quick means
of descending from a burning building.
The ladder is hoisted into raised position
by turning a erank, and can be released
only from the baleony, It will safely hold
&ny person weighing more than 200 pounds,

Tlot
: Faster Aerial Cameras Needed
e, For High-Speed Bombers

i With speedy bombers and pursuit planes
X being equipped for taking pictures, ordi-

,* &'nary aerial cameras with maximum shut-
A -—:‘—i_:arwspeed of Y50 of a second are much too
g_ slow for effective wark, according to Re-
. vvere G. Sanders, of the Fairchild Aviation
‘: “ company, since such planes attain speeds
5 (*of 400 miles per hour and sometimes oper-
o  ateaslow as 500 feet from the ground. Al-  y ., he inventor is holding half of the lock block
=1 though this exposure is fast enough for agoinst threaded axle to show how it clamps on hub
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Nothihg But Lfghfning Can Stop a Steeplejack

Steeplejacks start at
top and waork down.
Here's @ new coot of
paint for o fogpols

.L__L{-"r&'

VLA AN
Above, climbing a 75-foot flagpole by inching up first
the top rope, then the lower. Below, naaring the bottem
after the day’'s work; what appears to be steps is really

a series of cornices supporting the tall logstaff

TN T IR S S I T
F : e

MR R Ty B e ) Thee 3]

Precariously perched atop a skyscroper flag-
pole, the steeplejock (above) waits while ball
is sent up by means of holyard. Used to per-
ilous ploces, these men roolly fear anly light-
ning; they'll work in wind and cold, but never
rain. Matice the pele is mode of graduamted
steel sections, welded at the overlaps

MAY, 1941




IHST they send all the student

buglers deep into the woods
around camp, lest their snortings disturb a
serious business. Then the Army settles
down to its problem of turning hundreds
of thousands of young Americans—volun-
teers, who chose soldiering as a career,
and “selectees” who registered last 0c1n~
ber to train for the looming emergency—
into straight-shooting riflemen.

706

L _MERICAS DEFEN DERS

rednd

“A soldier’s a suldler wheihu for one
year, three years, or a lifetime,” said a ma-
jor thoughtfully, referring to the salesmen,
bank clerks, barbers—the young men of
every trade and no trade who are pouring
into mushrooming army camps the coun-
try over, to learn defense as a second trade.

Left, sighting o Garand im-
movable in rifle rest; torget
is moved until pupil is sotis-
fied, then conch checks aim. iy
Right, firing at fixed silhou=
ettes and pendulum target

Above, leorning rudiments of
maorksmanship with “sighting
bar'; bull's-eye in alignment
appears in peephole as atf right

At left, the sighting bor, o

wooden stick with four pieces of

tin. Afrer miming, it is “frozen”
for check by the instructor

POPULAR MECHANICS




Firing ot aircraft, the marksman (upper
right] starts on left knee, pivots smoothly
to follow target through 180-degree are,
finishes on right knea. Target at lower loft
simulotes a diving or climbing plane

“We've got to teach theze fellows
to shoot, and we've found only one
best way. In three weeks a man
can get all the mechanies of marksmanship,
and gain confidence. After that we can get
him into the finer points. They won't all
qualify as sharpshooters in a year, but
many will. And they’ll all be real riflemen.”

So the selectees are going through Course
A of the Basic Field Manual for U, S, Rifle
Caliber .30 M1, generally known as the
Garand. The Army believes with reason
that it has one of the best marksmanship
courses of all the world's armies, and one

MAY, 1941

Mote perfect three-point support of rifleman’s bedy in kneeling
position, “hasty” sling adjustment, with Garand rifle

of the best rifles, Training begins with in-
tensive physical drill—calisthenics, ball
games and boxing for wind and limb, so
that a man can hold firing position steady-
on, without fatigue. It ends with mastery
of a self-loading rifle, gas-operated and
air-cooled which will fire eight straight
shots in two seconds,

Save for preliminary lectures the Army
likes to train its marksmen man-to-man,
rather than in large classes where inatten-
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gallery-practice, guard,
blank, dummy—prepares
the soldier to learn
marksmanszhip, but the
fundamentals come first
as usual. He stacks his
rifle, deserting it for a
wooden “sighting bar”
which magnifies minor
errors and reduces the
science of drawing-a-
bead to basic principles.
It's a four-foot wooden
bar and four bits of tin—
a fixed peephole; exag-
gerated front and rear
sights, and a movable
bull's-eyve which is wig-

Frone, kneeling and standing po-

sitions are demonstrated, above,

on 500-yard ronge. Right, plae-

ing “spotters’” in hits on ropid-

fire target representing enomy in

prene position; upper bull's-eye
is wsual 500-yard target

gled in its slot (by an as-
sistant) until the pupil
thinks he has hit it. The
coach takes his turn at
the peephole to approve
or criticize the pupil’s
“frozen"” aim.

Now the soldier returns

tion comesg easy. Divi-
sional or regimental com-
manders may decide
whether recruits are first
trained in “awkward
squads,” or absorbed im-
mediately into their com-
panies for instruction by
veterans of the front
rank, Both systems are
in use, but under either,
a coach is preferably de-
tailed to each raw recruit.
Officers and non-coms
supervise their groups of

paired soldiers,

As soon as the recruit receives his rifle,
before a shot is fired, he must learn it well
as a piece of machinery. The name of ev-
ery part, disassembly, reassembly, care and
cleaning, functioning and operation (with
dummy cartridges), immediate cures in
case of stoppage, all are drilled into him.
He learns how a part of the expanding gas
that drives the bullet is diverted, to eject
the empty cartridge, load a live one, and
cock the piece for the next shot—until the
eighth is fired. Then the empty clip flies
out, and the chamber automatically yawns
to receive a fresh clip.

Instruction in the various types of am-
munition—ball, tracer, armor-piercing,

T08

h.@;. (_\_\’ -J—I_Acﬁ L

to his rifle, which is fixed
immovably in a slotted
box or rifle rest. The as-
sistant is fifty feet away
with a larger movable
bull’s-eye, contrasted
against a sheet of paper
pinned to a box. Sighting
along the rifle without
touching it, the pupil di-

The target below travels on wirs
to simulate @ moving vehicle

X 1 b
T s Sy

w
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Coaches drill pupils [right) in sighting,
* loading, trigger sgqueezing and holding
breath in rapid fire with dummy cartridges

rects the moving of the bull's-eye.
When he's satisfied, the coach
peers through the sights to check
his aim, or a pencil point through
a hole centered in the bull's-eyve
“gives a readable “group” of sev-
‘eral “shots” A good group at
fifty feet should be covered by the
end of an unsharpened pencil.
5till, not a shot has been fired
—nor is one, until the recruit has
mastered the prone, sandbag-rest,
gitting and standing positions for
firing, with sighting exercises in
each, He must learn the “loop”
and the “hasty” methods of
steadying his rifle with its leather
sling, He must learn to hold his
breath, and above all he must
learn the gentle trigger-squeeze.
A marksman must never know
exactly when his ecartridge is to
explode. If he knows, he will
flineh from it and spoil his aim. A
quick jerk at the trigger would
spoil the aim anyhow, by its muscular
spasm alone. Steady aim, a steady increase
of trigger pressure add up into high scores,
unmarred by flinching, shoulder hunching
to meet the recoil, and finger jerking at the
critical instant of discharge.
To cure “flinchers,” after they've been

{Continved to poge 118A)

One telephone (right) cennects with ten targets, keep-
ing the firing points and the pits synchronizad

The sled targets, above, represent moving
soldiers on the combat field. They are
pulled across the range by a truck

Drawing of right shows how target sleds
are drawn in zigzag course at wvarying
spoeds by meons of stoggered pulleys
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Slidlng Bracket on Dresser [Jﬂsitﬁm. Actuﬂf;ft.ﬁs ;'our-slc?gd%' makes
y : i it four vises in one, It will hold round, °ye..
Adjusts HElght Df Ml’ﬂ.‘ﬂ!‘_ square, octagonal, flat, rectangular or an- ™
R & gular pieces without special rigging, an
) can also be used as a jig. ™
L1 90 ¢
‘Safe Orchard-Spray Kills Worms
j But Doea Not Harm Bees,
% 3+ Dealing deéath 6’%&9"‘@'&%5%&?}@1}}5?
_ +7less to bees, a new poison-spray material, T
‘phenothiazine, is being tested by TU. E.g

‘Department of Agriculture. In contrast,

3 arsenical sprays commonly used in cop-
* .<trolling the codling moth, whose larvae |
| Jare the “worms” found in apples may be 3
‘deadly to bees gathering pollen from
-, “sprayed orchards. In tests, bees which =
- were given heavy doses of phenothiazine J
showed no apparent ill effects. :

Ll LT —t et a{
Legless Driver Operates Auto -’
With All I‘_[élm:{lr Controls

" o

- With this sliding holder installed on dresser, mirror
| A may be raised or lowered to any desired height &

"'m;{ So simple to attach that anyone can in- .
., stall it, a sliding holder for dresser mirrorsy
« has been patented. The bracket fits virtu-
_,.l' ally all dressers and chests, permitting the
“ mirror to be placed at any desired height.

150

Four-in-One Vise Is Converted
By Turning Four-Sided Jaw
i By turning the revolving jaw of a new _
QJ universal vise, it can be converted instant- =

[}r to hold work in a horizontal or vertical - Bellshaped housings beneath steering wheel contain
. levers to operate clutech and brakes by vacuum power

©  Fitted with hand-operated vacuum con-
< trols, a standard automobile has been
" changed so that a legless driver may oper-
ate it safely. The changes involved instal-
. lation of an upward extension from the
throttle and operation of the clutch and
< hrake by engine-generated vacuum. Two
bell-shaped housings under the steering
wheel contain the extra levers, the mech-
anism being designed for and installed in a
1941 fluid-drive Dodge by H & H Wheel
I'ﬁSer-.ri:;e of Detroit, Mich. A reserve vac-
£ L : B =y, um tank provides power to operate the
{% &Yaw at Ieft turns to hold the work at desired pesition  controls while the engine is stopped.
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War Paint and Screens Ved Armv Movements

Using on airport meodel
(above), U. 5. Army en-

ginoers are tesfing visi- —f

bility of conventional eal-
oring and “war paints”
—comouflage. Obiject, to
confuse enemy airmen

MAY, 1941
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In the crele belsw a sal-
dier in regulation khaki
it an easy mark for en-
emy guns. In upper cir-
ele the same man is skill-
fully hidden by o net
garnished with folioge

The art of modern coam-
oufloge calls for wvaried
treatmonts, requiring im-
agination on the part of
every soldier. The curtain
at left betrays existence
of a road, but conceals
from the enemy the
mevement of traffic
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STREAMLINED

#
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THE buzzer echoed through the
small office that served as Life |
Saving Headquarters at Balboa,
Calif. The operator on duly
plugged a cord into the P B X
board beneath the flashing light
labeled “23rd Street.”

“Send the rescue car down here, |
someone’s in trouble in the surf
and I'm going after him.”

The operator flicked over the
switch of the radiotelephone.

“Headquarters calling beach
rescue car, get down to Twenty-
Third street, there may be a
drowning.”

“Okay, we're on our way. This
is Bill.,"

Thus starts the sequence of
streamlined lifesaving and rescue
work on the Pacific coast where
telephone, radiotelephone, and
surfboards are reducing to a mini-
mum the toll of lives lost in the surf,

At vpper loft, o guard in o
"erow's nest” sights trouble and
telephones to lifesaving head-
quarters. Above, another |ife-
guard, spotting the distressed
swimmer with binoculars, leaps
down and races for the surf

Lifeguard’s surfboard (left) slaps
the water and is swiftly pro=
pelled into the woves for a res-
cue, “Streamlined” technigue is
revolutionizing lifesaving

T2 ) POPULAR MECHANICS



Above, bringing in an exhausted swimmer en @ surfboard,
Right, the victim is carried to the resuscitation crew

There's a complete change in the technigue
of rescuing persons from the water. Persons
approaching exhaustion while swimming are
detected by the lifeguard through his binocu-
lars, from the crow's nest of the
lookout tower, and are removed
from the water before they are
overcome from their own exer-
tions. Bathing in the surf from a
protected beach is almost as safe
as in a tile-lined swimming pool.

At one resort on the southern
Califomnia coast last summer more
than 50 persons were rescued in a
little more than four hours, Four
lifeguards using surfhoards effect-
ed the rescues. It was a record for
the streamlined system, and at-
tests to its speed and efficiency.

In the requirements for lifesayv-
ing work, as set forth on the appli-
cations for beach guards by the
Civil Service Commission of Los
Right, rendering first aid by inducing pres-
sure on back while oxygen iz supplied
through inhalater cup over nose and throat

MAY, 1041
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Above, reporting to headquarters over the Beach Res-

cwe Car's radiotelephone. Below, revived on the

beach, a victim is taken to headquarters for a rest

Above, all set for o triple dive into Olympic Pool at
the new Oceaan Beach Park, New I.nndnn.‘_C'Ei!il_n.

Angeles, emphasis is placed on ability "to
handle paddle-boards, rescue tubes, tor-
pedo cans, and to operate a two-way ra-
diotelephone: no mention is made regard-
ing the handling of a lifeboat or dory.
Many resorts still use lifeboats manned
by two and three-man crews. In some lo-
calities this is necessary. But at their best,
the big white dories are slow. It is not
unusual for these dories to be catapulted
into the air when an attempt is made to
launch them in a boiling zea. Sometimes
lifeguards are injured in the launching. If
nothing more, this slows up the work of
rescue at a time when seconds may mean
life or death.

Let's follow through the
seguence of a modern
streamlined rescue.

There's a white paint-
ed mast, complete with
yardarm and crow’s nest
erccted at a vantage point
on the beach. The mast
stretehes skyward 30 feet.
From the yvardarm two
flags fly, one the red and
white flag of the Red
Cross and the other bear-
ing the insignia of the
resort city. Built like a
barrel, just below the
yardarm, is the crow's
nest. This is the life-
guard's station. From
here he has an unob-
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structed view of a vast expanse of
beach and tumbling surf in which
thousands of persons are bathing.
With binoculars he continually
watches the bathers at a point
where the crest of waves staris
thundering toward the beach.

Just beyond the breakers there's
a black speck—a swimmer barely
visible to the unaided eye. Intent-
ly the guard watches the bather
through his binoculars, studying
his facial expression. Suddenly he
lowers the glasses, picks up the
receiver of his direct wire to
headquarters and says, “Send the
rescue car. There's a fellow in
trouble and I'm going after him.”
Then he vaults over the top of the
crow’s nest to the beach, grabs his
surfboard and runs toward the
water. Racing out with the board
until he iz knee-deep, the guard
springs forward to launch it in
deeper water. He takes a crouch-
ing position, just a few inches back
from the center of the board, and
paddles swiftly to the bather. He
maneuvers to approach from in
back and by tilting his surfboard
slightly, “floats” the distressed
swimmer onto the board, face
down. Then, climbing back to the
stern of the hoard, the guard pad-
dles back to the beach, taking ad-
vantage of the waves. In shallow
water, the guard slides off the
board and, using the “fireman's
carry,” slings the victim over his
shoulder and starts up the beach.

The telephone call for help from
the crow's nest meanwhile has
been relayed over the radiotele-
phone, and by the time the guard
returns to the beach with the res-
cued man, the cruising beach res-
cue car is on hand with its resus-
citation erew and equipment.

Chief Frank Crocker of the Bal-
boa, Calif., station was among the
first to recognize the possibilities
of this streamlined method of sav-
ing life, Since the inauguration of
this system along the vast reaches
of beach for which he and his men
are responsible, not a life has been
lost there from drowning.

({Confinved to page 124A)
MAY, 1941
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Double-Top Desk Can Be Closed
Without Disturbing Papers |

Rn“in,g desk cover forward leaves fop clear as shown in inset

When the dayv’s work at the office is done, a pat-
ented two-top desk may be covered and locked
without removing papers or other material. The
extra top rolls across from behind the desk, and a
h‘mpgegl_r flap in front closes it completely.

h--" $'s .ii;

Garage in Trailer Carries Midget Car

Not content with only a home in their trailer,
Mr. and Mrs. J. H. Van Blois, of Fennville, Mich.,
have convérted the dining room into a garage in
which a midget car may be carried. When they
pause to camp Mr, Van Blois adjusts portable run-
ways to the trailer and drives his car in and out.

Midget car enters and leaves "garage’ on portable tracks
715
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Spntllght From Floor Lamp
Illuminates Reading

If extra light is needed for close work or reading,
thiz spotlight can be directed at the desired place

To provide extra illumination whenever
light from the lamp is insufficient for a
special purpose, a reading lamp is equipped
with a spotlight that also serves as a night
light. A universal joint permits the beam
to be shifted. The spotlight has a separate
switch located below it.

0 I | 2
\.
PDml Shows Vibration of Motor
tg'fj With Micrometer Accuracy

\J % Motor vibrations can be measured with
—extreme accuracy by means of a 19-pound
™ - - A i |

o LA LA

L

%' Here an electric fan performs while its vibrations are
: “read” on the dial of the portable meter

portable meter just introduced, A direct
reading is given on a nine-inch dial. The
instrument is suitable for measuring stress
on castings to determine the breaking
point, for checking relative efficiency of
various lubricants and for determining the
dynamic balance in rotating, reciprocating
or:}rjbratmn machines.

/% 3
Identtﬁcatmn Tags Print Names
To Avoid Errors in Army

To reduce the chance of clerical errors
occurring in army personnel records, sol-
diers " will be issued identification tags
which print like an addressing machine
plate. Each tag will bear the name and

LOCH BN G
BrA0 Tl
”

TRUGGER
LEVER

“Pistol,” at top, imprints idenliﬂcﬁl‘lu; .pluie. battem,
on army records to help reduce chance of errors

number of the wearer, as well as the name
and address of his nearest of kin, in em-
bossed letters that serve as type in repro-
ducing the information on casualty and
other records, thus eliminating hand copy-
ing. Clerks and medical workers will place
the tag in a pistol-like “printer” to stamp
the inscription on record forms.

@[ Write to the manufacturer or distributor
listed in the index starting on page 4-A to
learn where to buy commerecial products
described in this magazine. Say you saw
it in Popular Mechanics.

POPULAR MECHANICS



K Iyte. Jear Q/v{ 3 E//fﬂwu
Course and Direction Fmder Aifds Blind F].Ylnﬂ’

Many navigational problems of

flying are solved automatically hy
a new Ygyromatic navigator”
which shows the pilot at a glance
his desired course and direction of
flight with respect to the desired
course, thus enabling him to fly
in a straight line toward or away
from the radio transmitting sta-
tion despite drift conditions. The
instrument, invented by William
P. Lear, combines on a single dial
the functions of an automatic ra-
dio direction finder and a direc-
tional gyro. A double-ended
pointer, actuated by the radio di-
rection finder, automatically
points toward the transmitting
station at all times. The desired
course is indicated by a double
line eiched in a transparent disk
actuated by the gyroscope in the
base of the instrument. Etched in
the glass cover is the outline of an
airplane which aids the pilot in
visualizing his flight problem and
gives its solution. The 360-degree
scale can be adjusted manually to
show bearings off the plane’s

heading off magnetic north, or off
true north. Besides making pos-
sible a straight-line flight without
visual references outside the airplane, the
“gyromatie navigator” permits rapid in-
strument approach and, with the aid of an
altimeter, a blind landing if necessary,
using a single non-directional marker lo-
cated on the runway. Briefly, here is how
landing is accomplished. Before the pilot
reaches the airport he sets his desired-
course indicator in line with the exact di-
rection of the runway, and before descend-
ing for his final approach he flies directly
over it, Assoon ﬁ;;._thc.-_-: 1ip passes the sta-

Trtgger—Operat‘cd Snldermg Iron Leaves One Hand Free -

- e

MAY, 1941 LS AL AR

(g dotel et

Top, pointing to instrument dial. Diagram, bottom, shows dial
action as plane approaches, circles, then lands on runway

tion, the double-ended pointer reverses,
showing that the station is now astern.
Then the pilot turns toward the left until §
the radio station is shown to be directly 1o

his left, He continues to circle, keeping the.\F,)
station in that relative position, while he
loses altitude, At the proper altitude, he
malkes the final approach to the runway,
guided by the desired-course indicator, andbh ik <N
when the radio indicator again reverses o
show that the ship has passed over the .
station, he levels off for a landing.

le
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Feeding solder at the pull of a trigger, a
one-hand electric soldering iron leaves the—
other hand free to manipulate the work.
Solder comes from a spool mounted be-
hind the handle, a spring returning the
trigger to “feeding’” position after it has
been tripped. Made in England, the one-
hand iron operates on 200 or 250 volts al- (|

ternating or direct current. . f
s
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By means of a two-way ra-
,l dio telephone, this man is
4l | instructing the pilot towing
an aerial target

In the circle, the crew
of a I7-millimater
rapid-fire ontiaircraft |
gun stands ready ot

battle stations |

Below, the gun is be-
ing cooled during an
interval in firing

--h
Al -4 b 1 ' ; :
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The loader (above) is kept hopping to foed
elips of ammunition inte the antigircraft gun.
Its rate of fire is 120 rounds per minute

In the center, below, orders are being tele-
phoned to the radie truck, which in turn relays
the messoges to the target-towing plane

In the din of oclion the erew might miss “eease

firing” command, Belew, rope is tied to trig-

ger foot of man firing: man behind him, alort
for signals, yanks the rope at “cease fire"

Ly
O

MAY, 1941

Lateral tracker, above, points
woapon from side fo side in
azimiuth, keoping the sight
continually on the target

Below, relay loader stands

by with elip of 10 shells,
which ean be shot away in

a few seconds of rapid fire
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Location of Plane in Flight

o

Graphed by Radio Stations

Top, rotating antenna that receives signals. Sketch at bottom, stations
A and B, on airline, work with C and D in plotting position, of airplane

With the aid of direction finders

- L
operating in reverse of the usual 3 .
practice, ground stations can in- = .
form the pilot of his airplane's lo- e '“_‘_;—'*"

cation within a mile or two. Each .
time the plane's transmitter is> %
used, the directional apparatus on
the ground records the bearings -
on the plane. The radio waves are™-/
picked up by a large antenna ro-_"4
tated constantly by a motor, and a_ -
standard radio receiver amplifies
the signal into energy that oper-
ates a moving pen on a scroll chart™ -
unrolling beneath it. By tracing a_,
vertical zigzag line the pen indi-
cates the maximum and minimum .8
strength of the signal. Bearings
are figured on the minimum sig- °
nal, or “null,” as radio engineers, "7 '§¥
call it, the null being recorded \
when the antenna is at right an-
gle to the direction from which the
signal comes. Then, using a trans-

720

parent plate graduated in
degrees that is placed
over the chart, the radio
operator is able to plot
the null and read the
bearing of the airplane in
degrees. Two or more
stations receiving this
signal and communicating
it to the dispatcher’s office
by telephone or radio, en-
able the dispatcher to tri-
angulate the airplane’s
position and loeate it ex-
acthy on the map,

s

i
Coin Machine Tells
How Fast You Can
Pedal a Bicycle

One of the “babies” of
the coin-machine indus-
try is a bicycle on a test
rack to try vour pedaling
ability, For a penny you
can pedal for a half min-
ute while you watch the
needle on a large dial
mounted above the front
wheel of the stationary
bike. The dial shows the
rider his speed in miles

per hour up to sixty.

A customer tries her pedoling ability on the penny-a-ride bicycle.
The dial indicates speeds up to 60 miles an hour

POPULAR MECHANICS
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‘Baby’ Dlesel Hauls Concrete on Dam Ra 1lway

iz|1'

Infant brothers of the
big Diesel-electric
streamline locomotives
are playing an important
part in the building of
Grand Coulee Dam. On a
four-track “railroad” that
is perhaps the world's
shortest, running 1,000 to
1,600 feet from the mixer
to the pouring crane, a

Tufleet of little four-cylin-
locomotives of stand-

ard gauge, powered by
% Caterpillar Diesels with
electric drive, haul the
/concrete trains over the
dam. The *“train" consists
of four concrete buckets
ion a gingle flatear. The
engines are equipped with
ultiple controls so that
the operator can drive his
load from six different

pUiI‘ItS on the cement car On a railway only 1,000 feet long this litfle Diesel, one of a fleet of
4 or from the li.llj{lﬂ{ cah. locomotives aperating on four tracks, houls @ four-bucket concrete car

:Chmr Pattcrneci After Auto Seat Slants Back for Comfort

Taking a tip from the automobile manu-  backward pitch of a car seat. The front
Jfacturers who have been studying the edge is high to accommodate the knees,
.,.:pmhl{.-*.m of seat comfort for vears, a furni-  while the seat slopes back to about half
- ture maker has designed a chair with the the }hickness of the front part.

T - 2

A;ﬁxﬁli;{tinn Meter for Airplanes
Shows Rounds Left Unfired

Gunners on air-
planes determine
how much ammu-
nition they have
left by glancing at
dials of a new
electrieal indicator
installed in the in-
strument panel,
As the guns are
fired, electric impulses turn Llf.w. n thf_ dials
regardless of where the guns are lacated
in the plane. One of the instruments has
four dials which show the amount of am-

- munition remaining for two thirty-caliber
—¥ e and two fifty-caliber guns, the former
— =~ : holding 500 rounds each and the latter 200,
This choir brings home the comfort of an aute seat ~ Making a total of 1 4{]4] rounds. C

. e o ‘.
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MEET the

Directional antenna for a tel-
evision receiver installed in
an automobile. Amateurs
contribute much with experi-
mental work

TELEWS[DN is in about the same stage
of development as radio was in the
1920°’s when receivers were expensive and
many thousands of mechanically minded
men and boys built their own sets. You
can buy a television set today ranging in
price from $100 to $800, but those prices
are beyond the average man's pocketbook.
So right now in basements, garages and
attic workshops in America's major tele-
vision areas, mechanically minded men
and boys are building their own sight-and-
sound sets, Most of the television “hams"”
—amateurs—have had some sort of expe-
rience with radio, for constructing a tele-
vision receiver is far more complicated
than was putting together a crystal set.
Los Angeles and New York are the two
main television centers of America today
and it is in these areas that most of the
television hams are to be found. WEXAOQ,
the Don Lee television station in Los
Angeles, has been telecasting for nine
years, and W2XBS, the RCA station, and
W2XAX, the Columbia station in New
York, are actively cooperating with ama=
teurs. Recently it was announced that
$8,000,000 would be spent in New York and
Los Angeles, as well as several other
American cities, in a program of research

and Experimeutati?l?. Device used in the field to measure the
How many television amateurs there are wave that earries the television image

722 : s ’ POPULAR MECHANICS



Heart of the telovision receiver is the cath-
ode-ray tube which creates the picture

Miniature telecasting station (top cabinet)
tests reception of receiving seot below

MAY, 1041

New tube which allows television amateurs
to broodeast os well as receive images

in the United States is a guestion hard to
answer. The Loz Angeles and New York
areas each boast around 200, In other cities
such as Boston, Philadelphia, Camden,
Kansas City, Chicago and San Francisco
there are smaller groups.

In the beginning the television hams an-
noyed the professional engineers. They
snooped around to watch television dem-
onstrations, they asked foolish questions,
and only clamored for help when their
homemade sets wouldn't operate. Finding
they could not get rid of the hamg, the en-
gineers began to cooperate with them.
They furnished diagrams and advice on
how to build sets; they appeared at meet=
ings of the amateurs and explained tele-
casting. The results were amazing. Engi-
neers found that the amateurs could be
extremely helpful. The hams checked on
the programs and sent in reports and com-
ments. This cooperation has been an im-
portant factor in making Los Angeles and
New York the leading television centers.

Television amateurs have also contrib-
uted important information on television
reception. In Los Angeles, a group of am-
ateurs has plotted the entire city for miles
in wvarious directions. They know what
sort of reception can be expected and how

723



Amaoteurs building set. Right, testing
for proper location of antennao

Portable television receiver. Below,
testing television wave strength

T24

powerful a set is needed to pick up W6XAO0. They
have also learned how to eliminate interference
from automobile ignition systems and physicians’
short-wave diathermy machines. Many experi-
ments have been made with different antennas.

Sometimes “ghosts,” double images, appear on
the television screen. They are thought to be
caused by high-frequency waves which bounce off
the sides of large buildings and produce not one
but two images in the receiver. The amateurs have
learned how to eliminate these “ghosts.”

Not long ago a television amateur, greatly ex-
cited, phoned engineers at Los Angeles' WEXAO:

“Say, what's the matter with you fellows? You're
sending cut your program upside down!"

A couple of engineers jumped into their car and
drove to the ham's workshop. Maybe this was some
new trick of the high-frequency television beams.
They discovered, however, that the amateur had
merely put in his cathode-ray tube upside down.
When it was righted, everything was O.K.

Candid camera fans have turned to television as
an interesting source of picture material.
They train their lenses upon the television
receiver screen and snap photographs of
the actors. Not long ago a University of
Southern California anthropology professor
was pictured—holding a gleaming white
skull against a black background.

Telephone ealls poured into WEXAO:

“Keep the professor before the television
camera a little longer so we can get a good
candid camera picture.”

Television hams are continually experi-
menting with various types of receivers,
Several tvpes of portable receivers have
been built and Thornton Chew, in Los An-
geles, has built an automobile receiver.

Television amateurs have been building

POPULAR MECHANICS




receiving sets for several years.
But until recently, telecasting was
out of the question because it was
too expensive. Now a new inex-
pensive television camera “eye”
tube has been perfected by the
RCA laboratories which, for the
first time, will open up the field of
electronic telecasting as well as
receiving. The new tube is actu-
ally a small, much simplified ver-
sion of the more familiar “icono-
scope” television-camera tubes
used in television studio cameras.
It is being placed on the market to
sell at slightly less than $25.

With the new iconoscope, it is
practicable for the first time for
amateurs to build a complete elec-
tronic television transmitting and
receiving system at a total cost of
approximately 3300 or less, de-
pending on the equipment at hand.
This cost compares favorably with
the cost of a medium-power ama-
teur radiophone system. In fact,
amateurs who now have two and
one-half meter transmitters will
find it relatively simple to adapt
them for sending television signals
alternately with sound broadecasts.

The iconoscope is the “eye” of
television, changing light into mil-
lions of infinitely small electric
impulses which are amplified and
then flashed through the ether to
the receiving antenna. While per-
forming much the same function
of the larger commerecial icono=
scope, the new tube does not re-
semble it in appearance, Measur-
ing about seven inches in length
as compared with the other's 20-
inch length, it looks like a tapered
drinking glass with the top sealed.

In operation, the new tube is
placed behind a small lens which
focuses the seene upon the front
surface of the mosaic. The light
strikes through the transparent
surface to the back surface which
is seanned by an eleetron gun
shooting a stream of electrons
across it in horizontal lines at the
rate of 300 miles an hour. Scan-
ning the mosaic a line at a time,
the electrons transmit thirty com-

(Continued to page 1334)
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Movie Camera Attached to Ski

Films Its Ride Over Srﬁnw _

Lower picture was taken by movie camera shown on ski obove

Thrilling action shots of a ski ride were produced
by mounting the movie camera on the ski itself.

The result was a “ski's eye”

view of the skier glid-

ing down the slope. A special bracket on the rear
end of one ski held the camera firmly, and at the |
moment of the “takeoff” it was locked in operation

to gr}nﬂ out the motion picture,

»’1'}"'

TmY Electric Heater Dries Nail I-"uhsh

Just big enough to re-
ceive the fingertips, a tiny
electric heater is now on
the market for drying new-
ly applied fingernail polish,
It is compact and sufficient-
Iy small to fit into an over-
night bag, makes a neat
appearance on the dresser,
and p gs intu any uutlet.
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.Motbrlzed Horse Pulls Rig or, Carries Rider

v ,,f'

Hobbyhorse on wheels, controlled by reins and driven by a marine engine, pulls buggy or carries rider

Parts taken from an old automobile, a

“eream separator, washing machine, lawn
Jmower and a sheep-shearing machine

4O malte up the mechanism that operates a

S
3

“~mechanical

horse that may be ridden

astride or driven as a buggy horse. The

3

Top, two coffee tobles slide under ends of long one;
semi-circular table, bottom, holds small-size wnit

T26
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horse, driven by a marine engine, has five
“gaits,” going forward and back, and is
fully controlled by reins from the driver's
seat. The body is hand-carved from a

spruce log, the legs being of yew. Pneu-
matic-tired wheels came from a toy wagon,

N‘%lt%ci Coffee Tables Separated If Extras Are Needed

= Two types of coffee tables which may be
fised singly or pulled apart in case extra

tables are required, are now on the market.
One of semicircular shape has a smaller
pull-out table nested in the center, the lat-
ter being handy for holding plates or for
use by a guest. This table also houses a

. hideaway copper ash tray which can be
" drawn outward. The other coffee table has
. an oblong top and conceals two smaller
.+ tables, one at each end. They disappear

from sight when pushed under the main
table wherefthey fit into grooves.

L
Slight Immunity to Electric Shock
Comes From Repetition

After being subjected to repeated elec-
tric shocks, a person tends to develop some

. immunity, according to findings at Uni-

versity of California Medical School. Tests
were made to find the peak curfent which
subjects could withstand and still release
an electrode carrying the current, the volt-
ages used ranging from 20 to 75, and the
amperages being increased gradually from
“ 1/1,000, the lowest that can be felt, to a
;fpmt whe the person could no lunger

g
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release his grip. One sub-
ject was able to release
the electrode at about
/50 ampere, but the
verage was about three-
fourths as much, As am-
erage increases, the sen-
sation of tingling in the
ands and wrists becomes
intensified. Then follows
an involuntary tightening
of the muscles in the fin-

6,/1,000 ampere and above,
the discomfort from se-
vere musecle contraction
iz noticed more than the
sensation of tingling, and
may even be painful, At
this point it is possible,
with a determined effort,
to release the electrode.
Higher currents affect the
shoulders and the exter-
nal muscles of the chest
so respiration becomes

t difficult.

Awlin Scréwdriver
Disappears After
Piercing Hole

Carrying an awl in its
handle, a double-purpose
screwdriver is equipped
to make zmall starting
holes for screws. When
the screw is set to be
driven, the awl can be
retractéd into the handle
by turning a ferrule. This
saves the bother of
changing tools in starting
and driving screws.

Awl pierces hala for

MAY, 1941 L"L,cc& laret ’ t,.o
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Crash in “Torture Tower”,’ /

Y S

Tests Plane Landmg Gear

" ) a
Landing gear for huge airplane is huled in 1]1|: tower by muunhng iton o
carringe loaded with pig lead and dropping it from various heights

“with pig lead,
the landing gear is raised to a predeter-
mined height and dropped. It is all over
in two-tenths of a zecond, but within that
time special instruments aect quickly lo
record the performance of the gear. With
this type of apparatus a test which former-
ly required two hours can be completed
in about four minutes.

[ Names and addresses listed in the index,
page 4-A, show where to buy manufac-
tured products described in this magazine.

w, then retracts into Imn:“n»,—.] Say you saw it in Popular Mechanics.

o 727
( Qs Crlanfon
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Landing gears constructed for super-dreadnaughts of the”
air, such as the Boeing B19, are tested in a tower 35 feet
high built at the Cleveland Pneumatic Tool Cﬂmpa.t}f, Fit-
ted to the tester on a special carriage load
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SEISMOGRAPH
ASSEMBUES|

I.————-—-_ = MILES

Above, diogram showing how ocean floor is
mﬂpp—l&d. !-Eld'nl', hbmb-—:l{p|ﬂﬂing device with
float going over the side of research wessel

Above, the seismogroph equipment used in exploring the
ocean bottom. Here the mechanism is shown exposed

YERTHED at her home port, Woods Hole, Mass., the
research ship Atlantis was taking on cargo for an-
other trip to sea. It was a most peculiar eargn,

Heavy aluminum-alloy evlinders about three feet
long looked warlike, but turned out to be harmless.
Inside were complicated seismograph instruments,

* tightly water-sealed, later to be lowered three miles
down to ocean bottom. Nearby on deck was another
pile of eylinders, also harmless. But each had a running
mate which if handled with undue carelessness -11i~'rh1
mean sudden death., They housed batteries and time
clocks. And to each before lowering will be attached
a deadly bomb.

When the Atlantis reaches suitable experimental wa-
ters out at sea she will heave-to. At stated intervals
apart, the heavy and expensive equipment iz lowered
piece by piece to bottom. Presently, Dr. Maurice Fwing,

B sl \
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FLOOR witx BOMBS

Above, member of the research ship’s staf hold-
ing a timer used in setting off the bombs

pioneer in development of the new seis-
mic method, demonstrates that the arts
of seismography and bombing can apply
themselves to ends less destructive than
earthquakes and war. Explosions three
miles down can’t do any harm. The whole
point of this unusual proceeding is to
(Cantinued to poge 1144)
Below, ballast assembly employed to hald down the

floats. A special deviee releases the bollost ofier
the explosion and permits the floats to rise

Top, float with seismograph
attached going over the side
of research ship. Below,
member of the crew locking
for float and attached appo-
ratus after the explosion

MAY, 1941 729



Flag Waves in Blast of Air
From Tubular Staff

By
L™
+
]
i
e Breoze blowing steadily from wvents in flagstaf keep
o) American flag stretched outweard in a lively flutter

Air forced out through vents at the top
of a decorative flagstaff keeps Old Glory
,wfluttering in a constant breeze. In the
:-.humc, show window, club room or lodge
oy it adds a patriotic note. A motor-driven
" blower, enclosed in a metal housing at the
% base sends a continuous blast of air up
{thmugh the tubular staff.

:Li

S’l'lEij on Pliers Catches Nut
When Wnrkmg Overhead

With a ledge
added beneath the
jaws, a pair of pli-
ers now on the
market catch the
released bolt or
nut when operat-
ing overhead. The
ledge is of metal,

; line is reduced to
'~ extreme simplicity
* by a combination

hooks around the

. reading is given _|
5 on the dial. Volt—

with a dip toward the center and turned

up slightly around the edges so the nut will

not slip off. Made in several sizes, the tool is

fejpeci._ally handy for working under the car.

I3

Meter Hooks on Electric Line
To Read Volts or Amperes

J b
Testing an alter-
nating - current

volt-ammeter that’

line, whether in-
sulated or bare.
Aﬂ. iI"IFITEI'I't’EiT.I[.'HLij

age measurement -

' < requires only the ° i
, connection of two leads and the flip of &

thumb-manipulated selector switeh, 3

. mm— 3
Editing Set for Amateur Moviesy

Enclosed in Compact Case - ‘j

All the essentials for editing amateu
movies in either the sixteen or eight-milli
meter size are contained in a compagf,
portable case just put on the market. The"
various accessories, including the film
viewer, are arranged for “straight-line
production,” so that working space is con-~e,
densed to a width of about twenty inches

Movie film viewing and
editing set is ready for
work os soon as case is
opened. Inset, it closes
rompm:ﬂf
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127  omk InerihatC Pudasi
“ SR {5 4 Alearns ures -
Prelustorlc Scenes Come to Llfe in Mmlature

E A_{ s

B

i < 3 A

What the werld locked like some half o million years
ago is wl'lﬂl‘ lou Bedferd, p Hollywood “special ef-
fects” man, haos Trivd to doplichte in his “Sands of
Time,” a rnml:rh.lr& raprudu:h n of animated dino-
saurs ond the conditic ; unler whic ihayk

o A

Before models were constructed,
a vast amount of research was
undertaken te learn their true
form and relative size. Since it
is believed that ultravislet light
predominated in those days,
special paints that react weirdly
under this light are uvsed on ani-
mals and seenery. Upper left,
lendseape backdrop being paint-
ed in postel shodes which taks
on strange appearance when il-
luminated. Above, atteching o
foot to ene of the modals

Above is probobly the largest
animal ever to tread the earth,
but despite its size it was her-
bivorous and is believed to have
been gentle. Right, two sectons
of o body are joined to com-
plete @ dinesaur. Animaied by
a secret process, the models are
first built of cloy, oround which
plaster costs are made. Into
eoch cast, o small amount of
rubber is poured, heoted, and
then removed in the form of
rubber film. This is moldod
around stuffing 1o the shape de-
sired, ond finally the parts are
assembled inte a finished model

MAY, 1041 731
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* BATTLING e JUNGLES

Here is @ pipe bender in operation. Deep in the jungle, where remoteness and hopeless transpariation
bar heavy machinery, crude tools like these and human muscles become a necessity

— (AR UP the Magdalena river in Colom- But between that lake and civilization
s bia lay the great oil lake. Men dreamed lay an impassable barrier—250 miles of
~  of the wealth it would bring to this land jungle, full of poisonous insects and snakes;

= of “manana” if it could be tapped by a pipe  mountains with sheer, rock sides; swamps,

line: schools, roads, hospitals, sanitation darkened by malarial mosquitoes, and
for an impoverished people who had been reeking with air so foul that it would rot
too long without them. metal and poison food,

. Then there was

Magdalena river,

which drained the

country. In rainy
season, it would
flood out pipe lines
and communica-
tions faster than
men could repair
them., It was the
only source of
drinking water, and
one might as well
drink cyanide, for
all the garbage,
sewage, and corpses
in the region were

Down on a muddy landing field comes a twin-motered airplane bearing engineers ; 2
and workmen ferried over jungles and swamps from the coost dumped inte it

732 POPULAR MECHANICS
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And finally, there were
heat and humidity in
which no man could worls,
Beasts and plants sick-
ened and died from it,
meats and vegetables
were made unfit to eat. It
seemed that nature had
thrown her strongest de-
fense about this treasure,

S50 men dreamed of the
oil, and then forgot it—
until American engineers
surveyed the land, and
said, “We can run a pipe
line in there.”

“Impossible!” eried
skeptics in every engi-
neering camp in South
America. What of the
terrible heat, the diseases,
the air that would rot
pipes? What of the Top, meat on the hoof, imported for tomeorrow's dinner, gets mixed wp in

EE'JELI”HI?S and mf].‘.iqultll}EE:_. construction. The fruck plowing over a fleoded read was o fomilior scone
the polson, the vile water? after rain, when the Mogdalena river would wash out bridges

Laying a section of the
pipe line through heavy
jungle growths

MAY, 1041 733
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Top, instolling the purifying
plant which provided plenty
of fresh water for the crows.
The giant ditching machine,
above, is being floated up
the Magdalena river on o
flot-bottomed borge

But two Americans stood pat, de-
termined to bring out that oil. They
were Alfred B. Swinerton, of Engi-
neers, Ltd, in San Francisco, and
Jack G. Baker, whom Swinerton had
obtained from the San Diego health
department.

“They'll never even take a crew
through those swamps alive,” said
the skeptics.

“Stand by to fly in,” was Baker's
retort.

A fleet of transport planes carried
300 men over the diseased areas,
where half their number might have
perished on an overland journey.

“Wait until they get typhoid and
dysentery from that water,” was the

next prediction of the unbe-

W' lievers.

But a filtering plant was
set up, and 16,000 gallons of
pure water were refined
daily. Thiz meant not only
safe drinking water, but
regular baths—unheard of
among construction rough-
necks in that part of world.

Crews isclated by storms which washed out
roads and bridges hod to get back to camp as
best they could (obove). Fer want of safe
food, cattle {left) had te carry their own lunch

The costs were tremendous. Why,
Engineers, Ltd. had an investment of
8700 in every man. Wait until they
started to die, and see what became
of profits from the job.

“They can't eat any meat or vege-
tables without getting sick,” was the
next dire prediction. “And they'll
get just as sick eating preserved stuff
in that climate.”

FOPULAR MECHANICS
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Boats began arriving from the United
States, carrying fresh refrigerated vege-

" tables and live cattle. The astonishment

that was apparent when it was found the
camp was to have electric refrigerators was

. exceeded only when Baker was asked

what he intended to do with the cattle.
“Take them to camp on the hoof to fur-

I _ nish fresh meat and milk,” he replied.

Baker got those cattle through swamps
and jungles, twice fording the swift Mag-
dalena, and delivered them safely. Baker's
vaceines and serums, his constant vigilance
over food and water, hiz endless guard

. against mosquitoes, hrought the herd

through alive and healthy.

Meanwhile, tests of local food indicated
that fruits and vegetables which had to be
peeled could be eaten safely if properly
coocked, Refrigerators would preserve
them, age meat, even provide ice cream.

Swinerton was now ready for his part of
the task. He imposed a discipline that
would make a dictator winee; harsh, arbi-
trary, and perhaps cruel—but necessary.

No man could venture outside after dark
without his mosguito netting. All were to

" lie down for half an hour before meals and

sip hot tea. Salt tablets were to be taken
regularly to prevent sunstroke. Aleochol
was forbidden. So were fraternizing with
anyone outside camp, drinking anything
but purified water with a paper cup, or
eating uncooked foods. Running water was
to eliminate all wastes. The first violator
of these rules would go home without adoe.

Swinerton announced a seven day week,

which is plenty tough in such a country,

even with lots of good overtime pay. The
purpose was two-fold: to keep men occu-
pied and tired, and therefore disinelined
to break rules, and to lay the pipe before
two rain seasons could attack construction.
Amid sweltering heat, the crew struck
that pipe line across country. A great
swamp blocked them, mucky, diseased,
impassable. Came the order, “Clear and
drain it."”
* Machinery on crawler treads wallowed
through the morass; even non-powered

bearings, such as on trailers, had to be
equipped with crawlers. Knee deep in

muck, men followed. Day after weary day,
in a sun that seemed about to hoil mois-
ture-laden atmosphere, work continued.
Keen observers were beginning to notice
that these healthy men were not being

(Continuved to poge 1214)
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Spotlight on Battery Case
Revolves in Full Circle )

Solf-contained spetlight and battery unit permits the
lomp to be rotated in complete 360-degree circle

Attached by means of a universal ball
joint to the case that holds the battery, a
portable spotlight revolves 360 degrees and
throws a beam 300 vards. A two=filament
bulb is used, the battery lasting from six
to eight hours with the light burning at
full brilliance, and from 18 to 24 hours if
it is burned dimly.

Z Y.
Sheets of Metal Held for Riveting
By Locked Spring Clamp

Holding shee
metal together un-
der a pressure of
50 pounds for riv-
eting, a spring-

locked quickly and
firmly in place by
a plunger. It is
applied with a pair of special pliers fur-
nished with the clamp, which locates the
riveting holes accurately. According to
the manufacturer the tool saves 80 per cent
of the time required when ordinary bolts

d nutsg are used fn::l‘:/‘"]jhe purpose.

R

actuated clamp is (e
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Athlete Uses Plastic Mask
To Prevent Eye Injuries

¢ e S
- This bosketball player thinks of safety for his oye-
. glasses, so he protects them with ngw |:|1:||.I1; guard

To protect his glasses from {!am.:tﬁi,' and

] . & -"l Ml ) III @ .
% . his eyes from injury, a Detroit high school (Chgke tt;gz;-mt Speeds ]_d[ingﬁ)

Y basketball player wears a special mask
1.3 made of plastic material. The guard, held

Sarnpt e )
J {Mwb’ (5; Jics

processes and to help t.he advanced pho-
tographer improve his technique. An aux-

¥

iliary set of ordinary darkroom apparatus:~.

such as printing paper, trays, safelight and
thermometer, can be had separately.

|8
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Clip-On Footrest for Rear RldEl‘:S.'k |

Protects Auto Upholstery

Upholstery in
the back part of
the car, usually
the first to show
signs of wear, can
be guarded by
stainless steel
footrests made to
fit most present-
day models. They
are clipped on at ’ '
the base in back of each frnnt seat. Spring
clamps hold the footrests in place.

-
Y,
-

4
. ]

to Keep Engine Running

doeg not interfere with vision.
In | e -

in place by straps passing over the head
.E‘-g,

“Ch:;mical Kit for the Cameraman |
Py . Is Complete With Instructions -

i. "All the basic chemicals, and all thE

- 4 included in a photographer’s kit just put - )
on the market. In addition there is a 130-
| bage booklet of instructions and directions .
- Q for experimenting. It is intended to give™ v
[ = an amateur the right start in darkroorirs
P ri .
3 kil ¢ ; 32

(] m -JFML' é
@4

o

Y equipment needed for photnchemtslly are 4

e (g

|
i

5

: Viigatageinaes B

Mixing chemicals from the photegrapher’s supply kit
736

Installed by removing and replacing two screws, this
“fast-idle” attachment keeps cold engine running

An automatic “fast-idle” choke attach-t:'

ment now available for Chevrolet cars and
trucks steps up the idling speed of a cold
engine to approximately fifteen miles per
hour when the choke is out. It is claime
to save gasoline that would be wasted by
excessive choking and racing of the engine
during the warming-up period. By keep-
ing the engine running after the first ex-
plosion, it helps make starting easier.

POPULAR MECHANICS

>l
}



Mm CORNER SHELF

FOR ADDING a reﬁnlng touch to

the tasteful room, why not con-
sider the beautiful corner shelf shown
in Fig. 17 Its graceful design will add
a friendly charm to a corner where
" nothing else seems to do. You can
reproduce this shelf using a hand
scrollsaw, or it can be produced in
number quickly by using the pat-
tern-routing method.

For a truly fine piece of work, solid
walnut stock is preferable to ply-
wood as it is difficult to conceal the
plies of the latter when the edges are
rounded. Patterns of the sides and
the three shelves, Figs. 2 and 3, are
enlarged full size on paper ruled off
in l2-in, squares, after which the
outlines are transferred to Y-in.
stock. Both pieces are placed face to
face and tacked together temporarily,
allowing the edge of one to overhang
¥4 in. Then “entering” holes are
drilled through the open areas for
inserting the saw blade. After saw-

bl

Solid walnut stock is the
preferred wood to use

for this shelf, with ply-

wood os o second choice




"TEMPLATE ROUTING PRODUCES IDENTICAL UNITS
Sl | il

-
T

ing out the work carefully, the edges are
rounded slightly with a strip of sandpaper,
Fig. 8. If you wish, the edges of the shelves
may be beaded as in the circular detail of
Fig, 3. Slender screws hold the parts to-
gether as shown in Fig. 6. The position of
the shelves is given in Fig. 2.

For producing the shelves in guantity,
Fig. 5 shows a simple production method
which can be used for cutting any number
of serolled side pieces exactly alike. Here
a drill press is used to rout out the fret-
work instead of sawing it. A master pat-
tern of the seroll design, Fig. 2, is jigsawed
carefully from a piece of fir plywood. Then
this pattern or template is nailed to a soft-
wood core as in Fig. 4. The drill press ta-
ble is fitted with an auxiliary plywood
table in which a Yi=in. steel pin is inserted
directly below and in line with a Y-in.
router bit placed in the chuck, As the pin
follows the opening in the template, the
router bit will make an exact duplicate cut
in the walnut piece bradded to the core.

Fig. 7 shows a simple tool to speed up the
rounding of the edges. Revolving at high
speed in the drill press, the tool is run
around the routed opening, first on one
side and then the other, after which the
edge is gone over with fine sandpaper,

POPULAR MECHANICS



Glass Gives Magazine Rack Modern Touch

This magazine rack with
its glass sides and parti-
tions is just the thing to
match your glass-top cof-
fee and occasional tables.
The double base, and the
center piece which ecar-
ries the handle, are made
of #i=-in. stock, the base
being grooved % in. deep
to take the lower edges of
the glass. Two dowels
notched to take the ends
of the glass are screwed

:| « |
E - |

e

e s
BAEE PLAM

to the wood center piece
to support the glass ver-
tically. The edges and t
cornersof the glass should !
be rounded slightly to
prevent sharp edges on
which to injure the hands. :
This can be done on a fine H
grit grinding wheel, tak- |
ing care to avoid heating

the glass which might l
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crack—LeRoy Miller,

Glendale, Calif. T
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Freezeproof Hose Connection in Qutside Wall of House

Instead of running a pipe through an
outside wall for connecting his garden
hose, where it would have to he drained
during cold weather, one home owner used

COTTER
PN

=
J

GARDEN=
CONNECTION

HOSE

—
BUILDHHG WaALL

: })
]
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the method shown. The pipe was run al-
most to the wall in the basement and a
valve installed on the end. From the valve,
a short length of hose was run through a
wall at an angle so that it would be self-
draining. Then a crank was shaped from
small pipe, run through the wall and keyed
to the valve stem in place of the usual
handwheel. With this arrangement, there
is no danger of the pipe freezing,

Good Footing for a Stepladder
Provided by Broomstick

Tipping of a
stepladder by hav-
ing one side sink
into soft ground,
can be avoided by
slipping a length
of broomstick through holes near the lower
end, Rivets from edge to edge of the lad-
der sides under the holes will prevent
splitting. It takes only a second to insert
or remove the stick as needed.

BROCMETICK
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When a boby is playing on
the floor, drafts from an
open door ean be deflected
by plucing a card table be-
tween the door and the child,
opening two of the legs te
support the table vertically

WIRE SOLDER

To preserve a short-stem
flower in a deep vase, slit
the stem and wrap one end
of o pipe cleaner oround it
to extend inte the water
and serve as a wick

A funnel will support dishes
on edge in o pan, for scald-
ing and draining. Below,
there will be no danger of
a small child burning iis
hands on & hot iron if you

Place a length of solid wire
solder in the hem of o stiff invert o saucepan over the
curtain valance that does not o iren when you leave the
hang neatly. Besides weight- FUNMEL _ = work for @ moment or two
ing the wvalance, the solder y te go to some other part
can be bent to hold the cloth af the house

in unifarm folds

'.7.‘. & Lantp CORD "4 |
-((((‘ o | L ! .

If a lempcord is too long, just eoil it tightly around
a pencil to take up the excess length instead of
letting it lie an the flaar where someone may catch
his foot in it. Form the coil in the wire where it

can be hidden behind a piece of furniture L

740
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Mice will not steal cheess
bait from a trap if you sear
the bait with o lighted
mateh. The heat will melt
the cheese to the boit pon
and the oder of cooked
cheese is ottractive to mice

Empty milk bottles will be
out of the way when clean-
ing a floor if kept in a rock
like the one below

A lawn chair cannot fold
when being moved if you
attach a screen-door hook
to each end of the adjust-
ing bar to engage staples
or screw eyes driven into
the notched legs upon
which the baor rests
Serewed 1o a wall near o
sill cock, a broom clamp is
a handy holder for the end
of a garden hose when it
is removed from the cock

MAY, 1941

SCREEN
STAPLES

<

—

Driven into o scroen door, @
second scroew eye will keep
the heok from rattling when
it is not in use

Reman numerals formed with small staples on

screens and sterm sash ond their respective win-

dow openings, are o good way to identify them.

Meither weather nor subsequent paointings will
ghliterate the numerals

i
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Drawers Grooved for Partitions
With an Auger Bit

Grooves in the sides or ends of drawers
to take the ends of partitions, when the
drawers are already assembled, can be
formed with a wood auger and this jig or
guide block. First make shallow saw cuts
in one side of the block and then elamp it
over the drawer end with one of the saw
cuts at the point where the partition groove
is to be made. Next insert the auger point
into the saw cut and drill a hele, allowing
the auger to cut half of the hole in the
drawer and the other half in the block.
When the jig is removed, there will be a
half-circular groove in the drawer for the
end of a partition. The partition, of course,
should be rounded at the end with sand-
paper to fit the contour of the groove.

—D. A. Taylor, San Diego, Calif.

Sprinkling Talcum on Stiff Rope
To Tie Knot Tightly

When you wish
to tie a knot tight-
ly in a stiff rope,
sprinkle the por-
tion to be tied with
taleum powder.
This will tend to
reduce friction so
that the rope

pieces can be pulled up together tightly.
Soaking in water after the knot has been
tied, will dissipate the talcum. Talecum is
also an aid in untying a knot that is hard
to loosen, Just force it into the strands of
rope with a small insect-powder blower.

Small Opening in Seed Packet
Sows Seeds Uniformly

Tiny garden and
flower seeds that
come in packets,
can be planted
uniformly without
waste by making
an opening in one
corner of the
packet, which is
then used as a sift-
er. The opening in the package should be
just slightly larger than the seed so that
only one can pass through at a time,

Hemming of Garment Simplified
By Usmg Cardboard Guide

If you experi=
ence difficulty in
hemming a gar-
ment uniformly,
use a strip of card-
board as a guide.
Make the strip the
desired width of
the hem and then
fold the cloth over
the strip and sew
it, moving the guide along as the hemming
progresses,—wWm. Swallow, Brooklyn, N. Y.

Angle Plate Is Used as a nge

For attaching
light lids to small
boxes, flat angle
mending plates
will be found to
provide excellent
improvised hinges,
One plate iz at-
tached to each end
near the rear cor-
ner. Each plate is
fastened to the
edge of the lid with two serews and to the
box with one serew which serves as a pivot.

ANGLE PLATE
|
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Vacuum Cup on the Putty Knife
Aids in Glazing Sash

——

Instead of prying out a pane of glass
from a sash, when fitting it, attach a small
vacuum cup to the end of your putiy knife
handle. This will permit the glass to be
lifted or lowered more easily and with less
possibility of breaking.

Novel Bookmarks of Celluloid

Celluloid book-
marks of almost
any desired shape
are easy to make
by anyone. After
cutting the cellu-
loid to the over-all
shape desired, re-
move a narrow
strip to form a flap
as indicated in the
drawing, You can
do this with a
sharp knife. Then
curve the two
parts—the flap and
the body—in op-
posite directions,
holding them in
this position while they are submerged in
hot water for a few minutes, Bits of wood
can be used to hold the celluloid in the
desired curved positions. This will soften

744

the celluloid slightly so that when it is
dipped into cold water it will assume the
curved shape. This gives the bookmark an
action similar to that of a paper clip when
slipped over a page of a book. A decalco-

mania transfer will add to the appearance
of the finished work,

Pattern of Boat Key Is Preserved
In Flattened Lead

After losing a
boat key, which he
was unable to re-
place because he
had no pattern of
it, one sportsman
made an impres-
sion of the new
one in a lead sink-
er and stored it for
reference in case
the key was lost again, From such a pattern,
any locksmith can produce a duplicate.

Bobby Pin Holds Nails or Brads
For Easy Driving

When using
brads, tacks, nails,
ete., where it is
difficult to hold
them with the fin-
gers, while driv-
ing, just put the
nail in the open
end of a bobby pin. Put the head down
close to the pin and you ean drive it easily.

BOBBY PN

Carrots Kept Fresh in Damp Sand

To keep carrots
or parsnips as
fresh as when you
pulled them from
the ground, pack
them in a crock of
clean, damp sand.
Part of the tops
should be left un-
covered so they
can be pulled out.

BAMP SAND

CARRLITS 3
OR PARSHIPS

{[If bread is wrapped in waxed paper and
stored in vour refrigerator instead of the
bread box during the warm, damp weather,
it will stay fresh and free from mold.

POPULAR MECHANICS



Walnut Bowl Has Border Carved in Relief

This simple bowl with its trailing rose border
is just the thing for the amateur woodworker
who wants to try his hand at carving, Begin by
gluing up the blank from which to turn the
bowl: this consists of two 1-in, walnut blocks
glued together with the grain running at right
angles. At the same time, glue a soft=wood disk
to the bottom of the blank with heavy paper be-
tween them so the disk and bowl can be sepa=
rated easily after the turning has been com-

b =y e e l -
lﬁ: = e V Soemaof |
I . | BOWL BORDER |
DESIGN
R - A |
LT | ! '
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RN 7 RECESS. | TWO 1" PIECES N
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HRE a5 ,._'\_____——— e ] ' r_
TITTEop 2% T GRAIN AT N = il
P2y | RIGHT ANGLES ) !r\&_,..r—r—xﬁ ; —
1“\_‘_‘ E Py Al {1 LNt i
i | HEAVY PAPER oy “Lz_-:f: j—\ L ot
SOETWOOD R o -
T — N GNED
FACEPLATE Tan ] S
== = e SR ki e fadirtake H"‘-.i{f:":'ﬁ/_

pleted. The disk is for attaching the blank to a
faceplate so that there will be no serew holes in
the bottom of the bowl. After sanding the
turned bowl to a smooth finish, vou are ready
for the carving. On the original, this was done
in relief, although surface carving or veining
will show up just as effectively. After drawing
or tracing the design on the bowl, just use sim-
ple tools and work away the waste wood. Finish
may consist of wax or shellac as desirved.

Q[ A strip of Cellophane folded and placed under
the inside band of a hat will help to prevent
perspiration and oil from staining the ribbon
around the outside.
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Killing Algae in Pools

Algae of the type that grows in
swimming pools may be killed with
copper sulphate. For each 100 cubic
feet of water, copper sulphate, & oz,
will be required. The chemieal should
be weighed out carefully, then placed
in a cloth sack or bag and dragged
back and forth across the bottom of
the pool until eompletely dissolved.
Copper sulphate should not be used in
aquariums containing fish, as it is
likely to be fatal to them.
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SPADE
TO A
DEPTH
OF | FT.
OR 1B N,

woall-rotted
harse
manure for
heavy soils;
cow ma-
nure for
light soils

®

Woark in
bonemeal,
10 Ibs., and
muriate or
sulphate

of potash,
2 Ibs., per
100 sq. ft.

®

When buds
farm, work
in tankoge,
4 |bs., or
cattle ma-
nure, 10
Ibs., per
100 sq. ft.

R

——————T

BY FOLLOWING a simple routine of culture, any-
one can grow roses successfully., Roses require
a deep, rich soil. A soil somewhat on the heavy side
ig ideal, but a sandy soil ean be supplied with the
eszential plant foods it usually lacks by adding either
fresh or rotted cow manure. Heavy soils can be
lightened by adding well rotted horse manure,
Preparing a rose bed: Roses are gross feeders and
send their roots far down. Figs. 1 to 3 show the es-
sential steps in preparing the bed. Spade at least a
foot deep; 18 in. if your soil has a thick top layer.
Dig in plenty of humus such asz well rotted grass cut-
tings or soil from a compost heap. Thoroughly work
into the surface area bone meal, 10 1bs., and either
muriate or sulphate of potash, 2 lbs., per 100 =q. ft.
Do not usge nitrogen fertilizers at planting time but
delay this until flower buds form, then cultivate into
each 100 gq. ft. about 4 1bs. of tankage, Fig. 4. Tank-
age is a clean, non-burning packing-house product.
About the first of August, but never later, vou can
apply fertilizer, but use only one-half as much as
already mentioned. Thereafter dispense with ferti-
lizers, for it is dangerous practice to send sappy wood
growth into winter quarters. In good scil, these
amounts of fertilizer will suffice for a year. In poor
soils add a few more pounds of bone meal and a
pound or two of tankage,
Yearly fertilizings: In general, continue the same
applications each year. However, in the soil, bone
meal holds over for a 2 to 3-yr. period; therefore cut-

POPULAR MECHANICS
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“Pixie,” shown cbove, is one of the
hordy miniature roses thot ore eosy
te grow anywhere, and are especially
suitable for edgings and rock gordens

ting future applications to 6
or 7 lbs., will keep the supply
of phosphorus constant, This
and a pound of potash may be
applied in early winter after
the plants are hilled up with
earth. Alternate freezes and
thaws will work it into the
soil. Make no change in the
nitrogen supply, but hold off
application until early spring
to avoid loss by leaching.
Planting: Set hybrid teas
15 to 18 in. apart; hybrid perpetuals, (old
fashioned June roses) 24 to 36 in. In gen-
eral, set firmly in well packed beds. Thor-
oughly water newly set plants at three-day
intervals for ten days. In the nursery, buds
taken from known varieties of hybrid tea
roses are grafted to husky root stocks of
various rose species. Then the grafted
plants are grown in fields for two years.
Fig. 5 shows a hybrid tea rose bush as re-
ceived from a nursery. The long arrow
shows the knob made by the bud union
when hbudded at the nursery. Growth
above the union is of excellent rose sort;
that below the roots is wild but vigorous.
Prune the roots in the proportions indi-
cated by the dotted lines. Cut the tops no
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longer than 6 in. for first year's growth.
Later yearly prunings may be made high-
er if quantity rather than quality of bloom
is wanted. To plant, dig a generous size
hole as in Fig. 6, including a high cone of
unfertilized soil as shown to spread the
roots dewn and out naturally. Tamp the
earth down firmly around the roots so no
air pockets are left. Placing a strip of
wood across the hole aids in loeating the
bud union at the proper depth, 1 in. below
the soil when planting is done. Do not
plant too deep. Next, fill in with about a
4-in. layer of unfertilized soil, tamp firmly,
and fill the hole with water. When ab-
sorbed, fill with earth, but do not tamp any
more. Then mound the plant over with
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goil ag indicated in Fig. 7. I mounding
over is not done, the top growth may be
completely dried out before the roots take
hold. Also, when planting, the roots are
not allowed to contact fertilizer as they
will “eat it up,” and as the plant has no
leaves to assimilate the nourishment, it
may get “acute indigestion” from which
recovery is doubtful. After ten days, grad-
ually remove the soil down to ground level.
Planting may be done in late fall or very
early spring, the former preferred. Dor-
mant plants should be used, but good pot-
ted plants are always available from roze
growers for planting in May or June, Pot-
ted roses do not need pruning. The paper
pot is not removed until the plants have
been watered thoroughly. Then the paper
is removed and the ball broken slightly,

Sﬂ'ﬂ!&' caudehr oi

STUB IS5 CUT STUB CORRECT THE RESULT ﬂFI
TOD LONG BUT STEM TOO LONG CUTTING AT "A"

Couresy

jakwea  straightening the roots at the bottom so that they
will obtain nourishment from the rose bed.
Pruning: In spring pruning, a hybrid tea rose is
transformed as shown in Figs, 10 and 11. All weak
shoots should be eut out and injured wood removed
to a good “eye” below the point of injury and un-
injured shoots are kept down to 6 or 8 in. above
the ground. Throughout the season the plants
undergo constant pruning, which if neglected, will
cause inferior flowering. See Figs. 12 to 17. These
details show only a single stub and stem, for the
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purpose of clarity. Fig. 12 shows the
stub cut too long at spring pruning,
Long stubs produce too much wood
growth and frail stems. Early flow-
ers will be of fair size, but later ones
will be small. Later pruning control
is difficult. In Fig. 13 the stub is of
correct length, but the stem was cut
too short at poeint “A,” the result
of which iz shown in Fig. 14. Some=
times only a single flower is pro=
duced just below cut. Often the
“eyes” break all along the stem as
shown, Fig. 15 shows bloom left to
wither away. The result is much the
same as in Fig, 14. A rose left on the
bush should be cut immediately
when petals begin to fall. Make the
cut as shown in Fig. 22, Oceasionally
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BLOOM LEFT TO
WITHER oM STEM

CLUSTER OF SelaLL
BUBS CUT OFF

a cluster of rosebuds will form as in Fig.
16. When they are the size of peas, snip
off all of them except the terminal bud.
Fig. 17 shows top growth winter-killed, or
dead from some other cause. Growth now
springs from below the bud union, and is
worthless, Use a good pair of pruning
shears and keep them sharp. Make clean
cuts, as bruised wood invites deeay.
Pruning requirements of climber and
rambler types of roses are simple, Figs. 8
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and 9. On the elimber, better flowers are
borne on old wood. In early spring, cut
back the main branches and laterals short
enough to keep them within bounds and to
prevent the growth from becoming too
dense. Ramblers bear their best flowers on
yvear old wood. In summer, wood that has
flowered should be cut back to the ground,
or close to the new shoots, immediately
after the petals have dropped. Then train
the new shoots to the trellis,
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Cutting a rose: Make the cut two sets of
leaves or two buds (small fleshy knobs)
above the point where the stem joins the
stub. See Fig. 22, New flowering stems
immediately begin growing as in Fig. 23
If extra large flowers are desired, prune off
one stem as shown at X. Follow this sim-
ple pruning routine throughout the season
and your roses will grow to full size on
long, sturdy stems,

Diseases and insects: The most preva-
lent diseases, mildew and black spot, at-
tack in the form of spores, which are car-
ried to your garden by the wind. The three
most troublesome insects are aphids (suck-
ing insects), leaf eaters and beetles. Aphids
are controlled by either nicotine or py-
rethrum contact sprays. Leaf eaters are
killed by adding arsenate of lead powder,
1 part, to dusting sulphur, 9 parts (not
flowers of sulphur). The sulphur controls
spore diseases, the arsenate gets the leaf
eaters. Spraying and dusting intervals
should be no longer than ten days; weekly
ones are better, Spray during the heat of
the day; dust toward evening a few days
later when the air is still. Apply either
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spray or dust from the ground up as in
Fig. 19 to contact the underside of the
leaves, where disease and insects attack.
Soap is used with nicotine, and as a soap-
arsenate combination is poisonous to foli-
age, let three or four days elapse between
spraving and dusting. Two beetles that eat
through young flower buds, are the rose
chafer, which is best picked off by hand
early in the morning, and the rose curculio,
which is controlled by arsenate.

Watering and cultivating: Watering can
be done by ground soaking; laying an un-
nozzled hose on a board as in Fig. 21. If
overhead watering is done, do it early on a
sunny morning so that foliage will dry
quickly. Wet foliage encourages disease.
Begin cultivating in early spring and don't

“let up throughout the season. Get busy
*with the hoe as soon as the ground dries
after soaking from hose or sky.

Mulching: A 1-in. layer of peat moss
over the bed, as in Fig. 20 will conserve
moisture and check weeds. Apply winter
mulech as shown in the photograph, Fig, 18,
Wait until the second or third hard frest,
then mound the mulch up 8 or 10 in. Tie
the top growth to a stake because winds
will whip the canes and cause a hole
through which killing frosts may enter.
Do not dig holes in the rose bed, but bring
in soil from other parts of the garden. Do
not prune the top growth at this time, be-
cause at springtime the roots will foree too
much tender low growth, which late frosts
will likely kill. Don't remove the mulch
too early in the spring. Wait until the pe-
riod of hard frosts is over, then remove
mulch gradually over a three to four-day
period, preferably during cloudy weather.
If at any time a frost or freeze threatens,
mound over the tender growth with peat
or soil but remove this immediately the
following morning, unless temperature
continues at freezing point.
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Humidor and Pipe Rack Combined in One

Appropriate for the discriminating
pipe smoker, this combination humidor
and pipe rack accommodates six or
more pipes and a good supply of tobac-
co, The unit consists of a turned wood
base and top, and a colored lantern
globe, which serves as the humidor,
three dowels being used 1o space the
wood parts and hold them on the ends
of the globe., Fig. 1 shows the completed
unit, while Fig, 2 gives the assembly.
Openings are made in the top for the
pipe stems and the humidor lid. Fig. 3
shows how a wood chuck is used to hold
the top disk on a faceplate. Notice that
the lid opening is rabbeted on the un-
derside to take the globe end and that
the base is grooved for the same pur-
pose. The rabbet is turned while the
disk ig still on the improvized chuck as
in Fig, 4, The groove should be slightly
oversize to prevent shrinkage of the
wood from breaking the glass. The globe
can be cemented in the groove if de-
sired, although this is unnecessary if the
top and base are held tightly on the
globe ends by the dowels. A little melt-

CHULK

ed paraffin poured in the bottom of the humidor will
prevent tobacco from contacting the wood. A humidi-
fier is provided for the tobacco, and consists of a can
cover screwed to the underside of the lid and filled
with plaster of paris, which is moistened with water
occasionally. Either wax or shellac provides a nice

finish for the wood parts of the unit.
MAY, 1941




Grinder Folds Under Workbench
Out of the Way

2°% 4 CLEATS SCREWED ,-—:

TO TABLE -
Craftsmen who like their grinder on the
bench but do not have room for it, can
solve the problem by simply cutting out a
portion of the bench and bolting the grind-
er to it. The cutout piece is then hinged as
shown, which permits the grinder to he
folded out of the way when not in use.
Two 2 by 4-in, cleats screwed to the un-
derside of the bench are strong enough to
hold the average grinder.

Easy Way to Heat Mortar Water
When Weather Is Cold

Here is the way water from a hydrant
was heated for mixing plaster mortar dur-
ing many cold months last winter. Two
sections of hose were used with an 8-ft.

STEEL COWDUIT
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length of steel conduit or pipe between
them. This was supported on stones at
each end and a fire kept burning around it.
By slowing down the flow of water the
temperature increased. In faet, it was no
trick to obtain water rapidly near the boil-
ing point.—D, R. Van Horn, Lincoln, Nebr,

Cutter From Old Pencil Sharpener
Serves as Carving Tool

A single cutter

; PENCIL=  BOLT
from an old pencil SHARPEHER SHAFT
sharpener makesa |/LEXISLE fier

handy carving tool
when chucked on
a flexible shaft. By
passing it lightly
over an oilstone
the spiral cutters
are kept sharp.
The fast shaving
mation of the knives slices off wood with
or against the grain without splintering.

(T
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Trowel Wrapped With Wire
Is Scoring Tool for Concrete

INSULATED A Where the slope
WIRES S _/ of a new concrete
B walk is such that

it must be scored
to provide a foot-
ing when the sur-
face is slippery,
and no special
scoring tool is at
hand, vou can use
yvour regular trowel for the purpose. Just
wrap it with insulated wire or heavy cord
as indicated and pull it across the surface
of the concrete before it hardens.

Peroxide Renders Scorch Spots
On Cloth Less Noticeable

Scorched spots
on clothes can be
minimized in ap-
pearance with hy-
drogen peroxide,
Apply it with a
wad of cotton or
a piece of cloth
and allow it to dry
before ironing.
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Midget Skiers Jump When Targets Are Hit

CLOTH BAG TACKED 2 i i [
PTO BACK OF HOLE _ v
e i -
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Every member of vour family will have fun with this game in
which a series of targets must be hit progressively from top to
bottom with a bean bag to move indicators to the finish line at
the bottom. The players alternate their throws, each one throw-
ing two bean bags. If a player throws a bag into one of the pit
holes, he forfeits his next turn at throwing, The game consists
of a plywood panel having six targets hinged to each outer edge
as indicated in the circular detail. The two indicators slide in
slots in the panel and have figures of a ski jumper painted on -
them. As the indicators must slide easily, it is a good idea to
lubricate the grooves with soap or paraffin. A piece of cloth tacked behind each pit hole
makes it easy to retrieve a bag thrown into one of them.—R. L. Fairall, Los Angeles, Calif.

Depth Gauge on Handsaw Cannot Slip Out of Adjustment

Easily removed from a handsaw when merely by loosening and tightening a cou-

not in use, this depth gauge is adjusted ple of wing nuts on bolts, which hold the

= gauge securely in place. It will be neces-

sary to drill a pair of holes through the saw

blade, but this will not weaken the blade

enough to make any difference in most
cases.—A. H. Waychoff, Phoenix, Ariz.

I; FF %x};xu METAL

c.;{' WING m.rm

i w . ——
aor. ) ol / Croquet Wicket and Stake Holder

Driven flush with the ground, short
lengths of pipe spaced properly on the
lawn to hold croguet wickets and stakes,
will eliminate measuring the court for each
game. Such holders do not interfere with
the lawnmower and are hardly noticeable.

—John J. Cornwell, Newark, N. ¥.
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Life Rope Kept in Cornice Board
Is Always at Hand if Needed

AT LARGE
F scREW EYE

ROPE IS
COILED |NSIDE

It is always a good idea to keep a rope
on an upper floor of your home as a means
of escaping through a window in case fire
should shut off escape by the stairway. A
good place to keep the rope is in a cornice
board above a window. A bottom is pro-
vided about the center of the cornice to
support the rope, which is coiled carefully
in place so that it can be removed quickly
without tangling. One end of the rope is
tied securely to a strong screw eye driven
into a stud above the window, Locate the
rope at the window farthest from the stair-
way s0 there is little possibility of escape
being prevented by fire at both places.

Srnall Labels T}rpewntten Neatly

When typing la-
bels that are too
small for the guide
rollers to hold in
place, a neat job
can be done by
sticking art cor-
ners on a sheet of
ruled paper and
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inserting the labels under them, as shown.
In this way, the labels will not slip and
several can be typed without removing the
paper from the machine.

—Raymond Shipman, Washington, D, C.

Holes in Wood Enlarged Easily
By Using Pilot on Drill

If it is necessary g
to enlarge a hole -
in a block of wood,
you can do the joh
by merely using a
larger auger bit.
Just slip a dowel
that is approxi-
mately the same
size of the hole
over the point of
the bit to serve as
a pilot. This will guide the larger drill so
that the enlarging will be uniform in re-
spect to the hole already drilled.
—aigmund Sameth, New York,

MALL PIECE OF DOWEL

Excavation Is Made Symmetrical
With Aid of a Rod and String

In excavating for a cistern, it was found
that the opening could be kept symmetrical
as the work progressed by measuring with
a string from a rod driven into the ground
on the centerline of the excavation. The
measurements were taken at regular in-
tervals, and the rod was driven down as
the soil was removed.

—F. H. Peterson, Monroe, La.
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‘Vane Steering’ Keeps Model Yacht on Course
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"Vane steering” sails vour model yacht
on a fixed course in relation to the wind. If
a puff of wind changes the course of the
boat, the vane is then out of line with the
wind, and will swing back inte position,
turning the rudder, which brings the boat
back on her course. With vane steering
you ean sail your boat to windward with
the mainsail hauled closer than usual, and
the jib relatively free, which causes the
hoat to sail closer to the wind and foot
faster than with the jib jammed hard
amidships to hold her off the wind. The
vane is held by a wire frame attached to a
brass friction clip and is counterbalanced
with a lead weight. The clip fits over a
brass tube, soldered to a disk, which is
pivoted on a pintle 432 in. aft of the rudder
post. A wire arm on the disk connects to
the tiller arm. In use, point the yacht
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where vou want her to go, and, with the
rudder held straight, move the vane in the
direction of the wind. Then make the clip
tight, and start. The screw stops are for
windward work, to help in setting the vane
quickly for the next tack, they having been
adjusted beforehand. Each serew may
have to be set differently. When changing
tacks you pull the end of the balance arm
until the lever on the clip hits the stop. For
running or reaching, this lever is raised to
pass over the stops and is set at the de-
sired position. As backstays cannot be
used with a vane, it may be necessary to
add other side stays leading farther aft.
Also, the rudder area is reduced about one
half by cutting down the length and leav-
ing the depth the same. The sgize of vane
as given is for a Marhlehead-class yacht.
Larger vanes are used in light winds,
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PORCH FURNITURE
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screwing a scrollsawed foot to
each leg. Prowvision for an um-
brella is made hy boring a hole in
the center of the top and installing
a “mast step” or socket below.
General dimensions and assem-
bly for the chair are given in Fig.
3. Spacious arms accommodate
books, magazines or a snack tray,
with the compartment below the
seat serving for newspapers, cush-
ions, ete. Fig. 4 gives the pattern
for the arms and their supporting
brackets. Three grilles are used,
one in back and two small ones at
the sides. The back grille extends

WATERPROOF
PLYWOOD )

=== ocacsamms=s=.C

HEEE is a weatherproof garden set that

will be equally attractive either paint-
ed or unfinished. The panels or grilles are
sawed from 3&-in. outdoor plywood, and
the entire structure is assembled with
dowels and waterproof glue, such as the
new resin-type glue. The Chinese maotif of
the panels will be particularly effective
against shrubbery.

Fig. 1 shows the table, which iz 3 ft.
square and has a top of 3&-in. plywood. A
lower shelf is provided, each side of which
is screened with a half panel of plywood,
Fig, 2. These grilles are =zet in grooves in
the vertical member, but not in the shelf
or legs, The top edge is screwed to cleats
under the table top, the cleats being glued
and screwed to the top. If necessary, sta-
bility of the table may be increased by

756 POPULAR MECHANICS

e EEE R W S o = ey x il B
S e Y ) e PR ) ] O ot 8 s B M el B! S e




. y%c’iﬂeé

| i IL

shelf under the seat to which it is
doweled., On the sides, the grilles
are screwed to the edges of the
seat and the shelf. A pegged effect
can be had by countersinking the
serews and plugging the holes. A
molding or rabbeted cover strip
can be used to hide the edge of the
plywood. A short block is serewed
to each leg to support the seat and
a similar one for the shelf.

A settee is made as in Fig. 7 by
doubling the width of the chair
plus the thickness of the center
frame. By using 34-in. plywood,
seats can be made in one piece as
well ag the shelf and the arms. In
the settee, the center back leg is
routed on both sides to receive the
grilles instead of only one side as
in the chair. Patterns for the back
grilles and the rear legs are given
in Figs. 5 and 6.
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Simple Ski Holder Between Studs
Permits Easy Removal

To store a pair of skis in shape between
the studding of your garage or workshop,
nail two cleats across the studding to hold
the tips and centers of the skis. Then at-
tach stub cleats near the heel ends as
shown, which permit the skis to be sprung
easily into place or removed in a jiffy.

—0G. E. Hendrickson, Argyle, Wis,

Countersink for Tight Places
Is Made From Nail

When you have a hole to countersink on
the underside of a eurved surface or other
place where a regular countersink cannot
be used, you ean
make one for the
job from a nail
The head of the
nail is first trued
up. Then notches
are filed in the
head to produce
four segments,
beveling the edges
slightly to produce
cutting edges on
the surface side of
the head next to the shank. With a pair of
pliers, twist the segments slightly to raise

T58

these cutting edges. In use, insert the nail
from the underside of the work and chuck
it in a drill. Rotating the nail and pulling
up on it at the same time will countersink
the hole—Harry M. Childs, Mobile, Ala.

Cracking of Hip Boots Avoided
By Standing Them in Corner
Hooks or clamps Sy Jo
are unnecessary to
hold a pair of hip-
tvpe rubber boots
in a vertical posi-
tion to prevent the
top from folding
and cracking when
stored away, Sim-
ply stand the boots
in one corner of
the closet in the
position shown
and one will support the other so that both
of them will remain in a vertical position.

Novel Gate on Private Boat Pier
Keeps Out Intruders

Finding that wharf space at a popular
beach resort was in such demand that it
was difficult to keep his pier open, one
owner fitted it with a gate at the outer end.
This was made of pickets as indicated, and
effectually discouraged picnickers—only
the very agile being able to get around it
when the gate was locked.

GATE

SIDE WINGS
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Miniature replicos of fine wrought-iron furniture
for o dollhouse can be made from 1,/1é-in,
square bross and 1,/32-in. brass strips, using
plastic to simulate tile and marble tops on ta-
bles. All parts con be ossembled with salder.
The ossembled parts are cleaned of all traces of
flux by boiling them in a soda seclution for o
few minutes, after which o flat black paint will
give o satisfactory dull iron finish
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Swing With Notched SeatRollsUp
QOut of Children’s Reach

§ SWING HODKED

You can keep a swing out of the way
when not in use, or abhove the reach of
gmall children who might be injured in
playing with it, by notching the seat so that
it will serve as a reel upon which to wind
the ropes. By rolling up the seat and loop-
ing each rope over one corner as shown, it
will stay at any desired height.

Tape Keeps the Drawers Closed
While Moving Dresser

When moving a dresser or chest of draw-
ers in or out of a home, the drawers can be
prevented from sliding out by merely

T60

sticking pieces of adhesive tape to the
drawer fronts and to the dresser frame.
When the furniture is put in place again,
the tape can be stripped off, any adhesive
remaining on the varnished surface being
rubbed off with a dry cloth.

Collapse of Photo Easel Avoided
By Bracing With Bobby Pin

If you have a
large photo on
which the easel
has a tendency to
fold over when
moving the pic-
ture, you can brace
it with a bobby
pin. To do this,
bend the legs out-
ward at right an-
gles and slip it over
the easel as shown.

BOBBY PIN

-r‘u"_ e il

Paper Cones Hold Boiled Eggs
For Peeling and Eating
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The next time
you boil eggs while
out camping or on
a picnie, handy
servers for them
can be improvised
quickly by rolling
squares of news-
paper into cones
and using them as
holders. The cones
will prevent
burned fingers.

Heel Plates Prevent Turnbutton
From Marring of Door

Metal turnbut-
tons on doors that
are opened fre-
quently can be |
prevented from
wearing the wood
by putting shoe- J
heel plates on the
surfaces contacted by the button. If nec-
essary, a slight depression ean be made in
the wood to sink the plates sufficiently to
avoid hard turning of the button,

METAL BLITTON {
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Part Il—Installing the Ribs | & y :
and Engine Stringers Bty et I

WITH the construetion completed as

far as described, vou are now ready
to install the 25 oak ribs inside the rib-
bands. These are cut from thoroughly
seasoned, straight-grain white oak to
measure e by 1 in. by 10 ft., with both
inside edges rounded slightly. To make
them pliable for bending, a tight-fitting
box like the one shown in Fig. 27 must
be made in which they can be steamed.
Note how the ribs are spaced inside the

FiLL HERE

L=y \

LATRIES
- [ 1.
= L@ . EXIRIOFT.

box to assure thorough steaming. After being
steamed for about 1 hr., the ribs are removed
one at a time and installed immediately in the
form while they are hot.

From the profile and plan views given in Fig.
31, mark the position of

#‘ -
the ribs on the sheer rib- 1o, 5 5 ‘f l {, z
bands and the keel. All . jemoven =° ) > SHEER— _._.--1 =7

BTEAMED RIB PRESSED
DOWH OVER SHEER
RIBBANDS ’

\

pa— |

% )

c AR ER TAHD O RIB

E'H'EE- E{'H"-—f- HELPER ST

'-‘1. CLAMRS TO FIHS
AIBBAND _enge

——

8in, apart. The procedure  pepe =0 1

to follow in installing P —3
each rib is shown in Figs, Ll TN

28, 29 and 30. Working
from the tranzom forward,
the steamed rib is laid
across the sheer ribbands d| = =
and foreed downward as : o s
in Fig. 28. Then while | : 'R 24,4 ]
standing on the rib over L2 oL B A i
the keel as in Fig, 20, have 1 H. ANy - ;

an assistant draw the rib e EMPORARIL i P CORTIMUE '3:
down to the ribbands on 7 a9 | 01— TR, e :‘;JES?EEH
each side of the keel with o T : 4

a C-clamp. Use blocks
under the clamps to avoid
marking the ribs. Now

are spaced approximately AFTER RIB IS \(1/

=¥
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NINTH RIBBAMD DOES MWOT
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NOTE THAT RIBBANDS FiT A
IN PLANK RABBET AT STEM, |
THEY ARE REMOVED ONE AT |
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ATIME TO HAKE ROOM FOR
THE PLAMKS

the rib is nailed temporarily to the keel,
after which clamps are applied on up to
the sheer, working alternately on one
side and then the other as in Fig. 32
When the rib has set, the clamps are
removed one at a time after the rib is
toenailed as shown in the upper detail
of Fig. 30. If vou lack a sufficient num-
ber of clamps, a dozen or so yoke-and-
wedge assemblies can be made to hold
the ribs snugly against the ribbands.
(See Fig. 29.) As each rib is installed,
check to make sure that it is at right
angles to the keel, and parallel with the
adjacent rib. Two brass screws are used
to fasten each rib to the keel, after which
the nails, previously driven, are with-
drawn. The two ribs next to the tran-
gsom are divided at the knee as shown
in Fig. 33 and the sectional detail. The
lower ends of these ribs are nailed tem-
porarily to the keel first, and then
drilled and screwed before removing
the nails. The first six ribs forward also
are divided. (See Fig. 31.) These are
canted to conform with the shape of the
bow, the degree of cant being deter-
mined when installing. The lower ends
of these ribs will be approximately & in.
apart, but farther apart at the top,
though evenly =zpaced. Rib No, 6 will

POPULAR MECHANICS



DEADWOOD

REEL

DIVIDERS

HOW BEVEL
15 OBTAINED

ENDS OF RIBS ARE CUT AT
AN APPROXIMATE AMGLE
WHEN FIRST INSTALLED

be canted only slightly, and the angle will
increase successively on forward ribs. Any
slight variation in the distance between the
ribs makes little difference as long as both
port and starboard ribs correspond. In
case a station mold interferes with the
proper location of the rib, nail a thwart
across the sheer ribbands close to the mold
before removing the latter. However, be=
fore this is done, all ribs fore and aft should
be in place. You will note that the flare of
the bow gives ribs Nos. 1 and 2 a reverse
curve and because these ribs curve both
inward and outward, there is a tendency
for them to straighten out somewhat when
the ribbands are removed. Therefore, it is
a good idea to accentuate the reverse curve
by placing a l-in. half-round block be-
tween the rib and the ribband and clamp-
ing them above and below as indicated in
Fig. 34. These blocks are

RIB 2
¥
. MR . g RDING

150 RIBS ARE P.r.Mmrm one A5 BUE
AT A TIME AND FID USED
AS GUIDE 1M CUTTING BEVEL

RIBBEAHDS

e

THIS CORNER OF RIB SHOULD RIBS MAY
MEET BEARDING LIME-THEN DOTTED BE HAILED
PORTION CHISELED AWAY. THIS OR SCREWED
APPLIES TD RIBS |, 2 AND 3 FROMT VIEW

OF OME SIDE

bearding line is a rather tricky job. Figs.
35 and 37 show how this is done, First the
ends of the ribs are cut roughly as close to

the correct angle as pos=-

left in place until the rib
is dry, after which the rib
should assume a normal
curve,

Cutting the compound
bevel on the ends of these
divided ribs so that they
will butt perfectly against
the stem, knee and dead-
wood, and flush with the

GLUE FOR BOAT BUILDERS

For boat-building purposes the new
resin-type glues now available, are
greatly superior to other waterproof
glues formerly used. Besides being
waterproof, they produce joints of
amazing strength and durability.
Many dealers in marine glues now
offer this product, or you can ob-
tain it from dealers in paints, hard-
ware and woodworkers” supplies

sible. Then they are
steamed, clamped in place
and finally nailed at the
lower end flush with the
bhearding line. Next a fid
or a short block is cut the
same size and curve of
the lower end of the rib.
This block is held against
the aft side of the rib and
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marked with a pair of dividers as in
Fig. 35 and then it is held against the
fore side of the same rib and marked,

after which it is cut at these marks.

Now remove the rib, clamp the fid to it

as in Fig. 37 and saw the end to corre-

spond with the fid. This takes care of the
starboard rib. By reversing the process
for the port rib, you will obtain a corre-
sponding left-hand angle, While this meth-
od presents the most aceurate way of fit-
ting these ribs, it is possible to simplify
the work somewhat and still obtain a fair
degree of accuracy, by cutting the ends
before steaming the wood. To do this, a
short length of rib stock is held even with
the bearding line and against the eighth
ribband and marked with dividers at the
angle at which it meets the stem or dead-
wood. Then with the end cut according to
the marks, the stick is used as a guide in
making a corresponding cut on the end of

764

ALL STATION MOLDS B

| REMOVED EXCEPT STA. | '

|

)

I

1
mEE
= R el T
i |
1
! |
BN
T

]

3

":-I J]

]

. H

: i

I
| 21 " L |

ENDS EXATEND JUST AFT
OF TIM RIB

the straight rib. Fasten the ribs as in Fig.
38, so that the aft corner is exactly on the
bearding line. Then chisel away the dot-
ted portion at a slight angle to permit the
planks to lie flush over the ribs at this
point. Holes in the ends of the ribs pre-
vent splitting when fastening them with
brass screws.

The method of bracing the sheer rib-
bands with thwarts when removing the
station molds is shown in Fig. 39. As ver-
tical braces extending to the ground must
necessarily be removed in doing this, the
hull should be braced securely to some
solid object nearby. The upper ends of the
ribs are sawed off 3 in. above the sheer

POPULAER MECHANICS




ribbands as shown in Fig, 36, This ex-
tension is necessary to care for an extra
ribband which is required in fitting the
sheer plank. If you are building your
boat outdoors, a coat of varnish or lin-
seed oil applied to the wood will pre-
vent checking of the latter if exposed
to the sun.

At this stage the engine stringers may
be installed. Their location is given in
Fig, 42, A light batten clamped as in
Fig. 44 is used as a straightedge to mark
the position of the stringers on the ribs,
at which points holes are drilled for
screws. Fig. 43 gives the approximate

bevel along the bottom of the stringer
EMGINE o
- " T
STAIMGER [0 AT RiE NEARES
2 STATION

__4

| Il _
2 I Wi
12 o el

SCREWS

1]

I

DOUGLAS=FIR ENGINE STRINGERS
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| sraTiON

% 5% (NET) X 12-0"

[
i i
& P -5

FIRST RIB
EORYYARD oF
ETATION &

v —TRANSOM

=

STARBOARD STRINGER

at five station points, and also shows
how it tapers toward the stern, be=-
coming only 2% in. high at the tran-
som. Two or three temporary cross-
pieces nailed to the top of the string-
ers as in Fig. 40, will keep them in
line while fastening them to the ribs
from below as shown in Fig, 41. Use
2-in. No. 10 brass screws and draw
them up tightly. If the faces of any
ribs are uneven when checked with a
straightedge, fair away the wood at
these points. The important thing
here is to obtain a symmetrical form
over which the planking will assume
a natural sweeping curve,

(To be continued)
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Hopper Mounted on Lawnmower
Spreads Fertilizer Evenly

BOLLER

W
REMOVED / i } .

An inexpensive spreader for applying
commercial fertilizer on a lawn or small
garden can be made in a few minutes by
removing the roller on your lawnmower
and attaching a V-shaped hopper in its
place. Made of thin wood, the hopper has
an opening at the lower side which is ad-
justed for size by raising or lowering one
of the sides. This side is a snug, sliding fit
in grooves cut in both of the endpieces.
When the mower is pulled along, the fer-
tilizer is shaken through the hopper onto
the rotating hlades, which spread it evenly.
The cutting bar of the mower should be
loosened so the blades can rotate freely.

Slotted Paddle Holds Model Cars
For Easy Painting

Model-railroad
fans who assemble
and paint their
own cars will find
this simple jig
handy. It consists
of a wooden pad-
dle, which is slot-
ted lengthwise, the
slots being spaced
to the gauge of the
i) Eas track so that the
%) Efo view | wheel flanges will
s drop into them. A

766
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rubber band, attached to each side of the
paddle, snaps over the trucks to hold the
car securely in place so that it may be
tipped from side to side for painting.

Entrance of Beehive Adjusted
By Stick to Suit Weather

To reduce the
entrance of snow
and sleet into his
beehive, without
restraining the
beesg from their
necessary cleaning
flights, one keeper
uses square sticks,
which fit easily in- i
to the entrance &__-..‘?}:5::""--""
opening. Each NI HEL. 3TICH
stick is slotted on two sides, as indicated, to
produce large or small doorways. The
sticks are adjusted to bring either size of
notch into use as the weather demands,

Folding Minnow Net Is Umbrella
Covered With Cloth Mesh

WMBERELLA FEAME

Covered with fine cloth mesh, such as
mosquito netting, an old umbrella frame
provides a handy minnow net. The um-
brella handle makes it easy to use the net,
which can be folded to take little space.

€[ Set potted hydrangeas outdoors as soon
as the weather is good and warm, and they
will very likely bloom again.
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PUPPET ACTORS

in yowr comic movies |

Puppet actors in a table-top theater provide amusement for
young and old and provide comic material for heme movies.
Results of shooting sets above and beloew are shown at the
right. You can get jointed figures like the dog, which comes
on o stick and is operated by strings. The strings go through
the stage floor and extend to the side beyond comers renge

HEAVY -

CARDEOARD
STAGE

Left: Split backdrop enables operater to chserve
puppets withaut being seen himself. In this setup
finger-operated puppets were used, these being
sot over small holes cut in the floor of the “stage”
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Variable Control for the Drafts
on Home Heating Plant

RAUX AL FLAT IRON
DETAIL

e

If the draft controls of yvour heating plant
are of the type where rings in the chain
ends are hooked over knobs on a wall
plate, so that the drafts are either closed
or wide open, altering the controls as in-
dicated will give variable adjustments, to
admit air to the fire as desired. Allowing
the fire to pick up slowly with a partly
closed draft permits the castings of the
furnace or boiler to absorb more of the
heat produced, with a saving in fuel.

Thistle Tube Slipped Over Cork
Held Safely on Shelf

71 You can store
thistle tubes safe-
ly on a shelf if
they are slipped
over corks at-
tached to the shelf
as indicated. The
corks can be stuck
to the shelves with

[ st
- STLE

ordinary glue, although a good household
cement will probably hold better, especial-
ly if the shelf is made of glass.

Tubing Bent Without Kinking
With Aid of Nuts

Small copper -
tubing sometimes § =
can be bent with-
out kinking if a
number of nuts
are slipped over
the portion to be
bent. The nuts
must be a free,
sliding fit over the
tubing, and must
be close together.

Hinged Rails on Magazine Rack

Prevent Torn Covers

When straightening up the magazine
rack in his store, one druggist noticed that
several covers had been torn by customers
who jammed the magazines back in place
after looking at them. To overcome this,
he hinged the front rails on the rack and
fastened a small eeil spring to the end of
each rail as shown., When returning a mag-
azine to the rack, this arrangement makes
it a simple matter to pull the rail forward
and set a magazine in place without dam-
aging the cover.
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Saucy Ducks Flank This Small Child’s Rocker
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Painted in bright colors, this
duck rocker will be a prized
possession of your small child.
The eutouts are of Ja-in. ply-
woaod, and the seat and footrest
are of lz-in. stock. Round-
head wood serews are used in
aszembling the parts, which are
positioned as indicated in the
squared detail, To protect lit-
tle handz, all edges should be
rounded slightly. A few wood
rings colored brightly and ;
slipped over the dowel that ties Jx 1 FauTqE‘
the duck heads together will be ,/‘
appreciated by vour voungster.

—Stephen Buyl, Chicago. ~

/ SIDES, ¥ PLYWOOD

|

Magnifying Glass on Hand Grinder Reduces Eyestrain

Eyestrain when using a hand grinder on
small delicate work can be avoided by
clamping a reading glass to the grinder so
that it is directly above the end of the tool
bit being used. A strip of sheet metal bent
as shown will provide a suitable bracket.

—Allen Fiske, Chicago.

Radio Batteries Supply Current
For Electric Shaver

A vacation away from any source of
electricity need no longer be marred by
shaving irritations for the man who uses
an electric shaver. All you need are two
45-volt radio batteries connected in series
to operate the shaver. While this method
is somewhat expensive, it is convenient
when one has no 110-volt supply at hand.

—V. R. Hathaway, Youngstown, Chio,
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By Thomas P. Lake

FDR GOOD photographs, the first

requirement is proper exposure.
An exceptionally accurate test to de-
termine whether or not a negative is
exposed properly, is to lay a group
of negatives, emulsion side down, on
a printed page of a magazine or
newspaper as in Fig. 1, to see how
much of the printed matter can be
read through the negative. In an un-
derexposed negative the type can be
read through most of the area. If
type is visible through most of the
area but it is readable through only
about 75 per cent of the area, the ex-
posure is good. When the negative is
overexposed type will be wvisible

L == LIGHT RAYS FROM LENS

HYPO DISSOLVES

UNDEVELOPED / BILVER

i SILVER REFLECTED RAYS r_, DEPOSIT AFTER
‘( BALTS CAUSE FURTHER DEPOSIT f Eh\'ﬂﬂt'.\ath‘?

el 37 -EA‘/ ;
CELLULOD £N] maAcE! SEMSITIVE

D /5 HALATION
S peposr b 4 DEposiT  EMULSION

&
cg—?ﬂ REFLECTED ;\
L‘Q— RAYS ARE 511“-““'-;\?! I'lfz

ORDINARY FILM . RAYS REFLECTED

SMALL DEMOSIT EXCEPT

] IN OVER EXPOSURE

| 5, B i 4

b — ks -

LITTLE HALATION DEPOSIT -’f,‘ql")' ' ANTLLHALATION
An overexposed pheto like the ene in Fig. 4 lacks de- . ¥ COATING
m;l in highlighted portions such as tha brick wall. REELECTED MATH ANENESS, Lot | ABSORES MUCH
A ¢ s i
Absence of small i-!lﬂliDW:'l- te bring out such detail AT HALATICN FILs "-1 £ %} OF RAYS
is coused by haolation. Fig. 5 shows difference be- WA
b

tween erdinary and anti-halation film
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GOOD PHOTOS

through only about 25 per cent of the area.

You can make three test negatives of a
like subject, with which to compare others.
One negative is given one half of the ex-
posure called for by an exposure meter, a
second negative is given the proper expo-
sure, and the third twice the necessary
exposure, If the subject has severe con-
trasts of sunlit white walls and also trees
or shrubbery with deep shadows, you will
notice that the underexposed photo shows
a fair amount of detail in the white wall,
but almost none in the trees and shadows.
See Fig. 3. The print of the negative that
has been properly exposed, Fig. 2, will
show excellent detail in the highlights, the
grass and trees will have good contrasts
and the sky (if a filter such as Wratten G
was used) will have a gray tone. The neg-
ative receiving twice the normal exposure
will produce a print like that in Fig. 4,
which shows little detail in the highlights
but considerable detail in the shadowed
portions of the trees. While it is quite ob-
vious that the underexposed negative ig
not acceptable, the differences between the
normal and overexposed negatives are not
always so great that they are easy to dis-
tinguish, If a picture of the trees were
wanted, the overexpozed negative would
be the best. But, as the picture is one of a
house in its surroundings, the normally
exposed negative is best, even though it
does slightly underexpose the darker por-
tions. The overexposed negative shows lit-

MAY, 1941

tle detail in the white walls, When a bright
object such as a white wall is overexposed,
the fineness of detail is often obseured by
halation, which is caused ag illustrated in
Fig. 5. Here the difference is shown be-
tween ordinary and anti-halation film,
Various means to absorb the light that
penetrates the emulsion on the film are
used; usually the back of the negative base
is coated with a color, but some types of
material have the base itself impregnated
with a slight color.

The zecond step in obtaining good pic-
tures is satisfactorily relating foeusing to
the lens diaphragm setting (lens stop). Fig.
6 shows a typical scene that is also excel-
lent for experiments in this subject. This
photo was taken with the focus set at 30
ft., with the lens stopped down to £:32, a
very small opening, In this picture every-
thing is in focus—the foreground, middle-
ground and the extreme background. The
extreme depth of field (distance for which
sharp focus exists) illustrates why profes-
gional and advanced amateur cameramen
s0 often use tripods. Extreme depth of field
requires small lens stops, and this in turn
requires longer exposures, espeeially when
filters are used. Experienced photogra-
phers use tripods when composition must
be exact and when exposures are longer
than %: second. A series of similar test
negatives made with your own camera will
give data that will make it possible to ob-
tain far better pictures than before,

7



FEET HAVE GREAT
ANGULAR DEFTH

—
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REQUIRED DEPTH
OF FIELD 18 SHORT

ANGULAR DREFTH 0OF
FEET 15 SadALL

The third step in obtaining good
photographs is the necessity of obtain-
ing the correct point of view for the
camera. Figs. 7 and 8 are examples of
the right and wrong points of view as
applied to a type of personal picture
that has an important place in every
photo record. While a low point of
view has its uses and advantages, there
are times when it gives distinetly bad
results, as in Fig. 8. Here, a low point
of view has given undue prominence to
the feet and also has placed the back-
ground line in a poor position. Anoth-
er disadvantage of a low point of view
is the depth of field required to make
the whole figure sharp. If the light
had not been bright or the film had not
been quite fast, a larger lens stop would
have been required, and the foreground
would have been fuzzy. In Fig. 7, a high
viewpoint was used to eliminate these dis-
advantages. Notice that from this angle
the firures are in a comparatively shallow
plane {which requires less depth of field,)
and that the awkward background has
been eliminated.

Tape Strips on Negative Carrier PreventScratching of Film

Seratches on 35-millimeter film, caused
by the emulsion touching the negative car-
rier of the enlarger as it is pulled through,
can be avoided by placing two strips of

CELLULDSE
TAPE
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adhesive or cellulose tape on the carrier.
Stuck on the carrier in the position shown,
the strips will raize the film just enough to
keep the emulsion free of any contact.
—Kenneth Murray, Colon, Mich.

Salt Sprinkled in Developer
Improves Print Quality

Sprinkle a few grains of ordinary table
galt in your developing solution and notice
how it gives rich, velvety blacks to your
prints. The salt acts as a restraining agent
and keeps the lighter portions of the print
from getting too dark before the blacks
have been developed fully. The same re-
sult can be obtained by using a pinch of
potassium bromide in the developer.
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Typewriter Table Is a Sturdy Enlarger Stand
i

Sturdy steel typewriter tables, like the
one shown, make good enlarger stands for
home photographers. They are inexpen-
sive and one having a 14 by 18-in. top will
accommodate the average enlarger, Cast-
ers make the stand easy to roll in and out
of the bathroom or kitchen darkroom.

Lens Brush in Lipstick Container
Can Be Carried in Pocket

| 4 Protected hy a
discarded lipstick
case, a small cam-
el’s hair brush can
be carried in your
pocket where it
will be always at
hand for brushing
dust from the lens,

shutter or other

l I parts of your cam-

era. After removing all traces of lipstick
from the case with gasoline, cut the har 1le
of the brush to the proper length and an-
chor it in the case with sealing wax.
—George C. Lau, Hong Kong, China.

LIF = GTICK
CONTAMIMER

Frame to Hold Box Camera on Tripod Is Easy to Make

Box-camera owners need not be without
the advantage of tripod mounting if they
will build the simple frame shown. Two
strips of wood are held on the camera with

BOLTS AND .~

WING NUTS

CLAMP
TRIPOD —_
-
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bolts and wing nuts. A nut to engage the
tripod serew is embedded firmly in a coun-
terbored hole in one of the strips.

—David V. Buchanan, Denver, Colao.

DistanceScale of Camera Changed
To Show Feet Instead of Meters

Those who find
the distance scale
of a foreign-made
camera hard to
read because it is
marked in meters,
can convert it to
feet by sticking a
narrow strip of
adhesive tape
alongside the scale
and penciling in
the different distances in feet. The tape is
then removed and the numerals typed or
inked in and the strip returned to the
camera. In making up the new scale, re-
member that one meter is equal to 3.28 feet,
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Films Washed and Fixed in Crocks
Instead of Developing Tank

Greater speed and convenience in tank
development of roll films will result if the
film is transferred from the tank to a re-
ceptacle filled with water and then to an-
other filled with hypo instead of pouring
each solution slowly in and out of the tank.
Two-pound butter ecrocks are just the right

size for most tank reels, With the light off,
remove the developed film from the tank,
rinse it in the water and place it in the
hypo. If your hypo is fresh the light ean
be turned on again in a couple of minutes.

—E. F. Whiteside, Wilmette, TI1,

Match Book Used as Sun Shield
Leaves Both Hands Free

Placed on a box
camera as shown,
an ordinary paper
match book will
shade the view
finder so that the
image can be seen
clearly. This
method leaves the
left hand free to
aid in steadying
the camera.

MATCH BOOK,

[ Never let a stream of water fall directly
on prints while washing them, as this may
cause breaks in the fiber of the paper.

Other Boats You Can Build

16-Fr. Cance—B811 and 812: Conodian type.
Cedor planking covered with convas. 33-in.
beam, weight 70 to 80 lbs. Twe plans 50c.

Canvas-Covered Koyak—928 and 929: 17 fi.
in length and weighs obout 40 Ibs. Two
prints 50c.

"Sea Souvcer”—893: Lightweight soilboat.
Length %1% ft. Beam 4 ft. Deck, bottom and
sides are 3/18-in. plywood. 25e

15-Fr. Roewboat—644: Flat bottom, all purpese.
Covered forward deck. Haos three seats. 25¢.

12-Fr. Utility Rowboat—707: Flat bottom, four
seats. Very sturdy design. 25e

“Arrowhead"” Sloop—944 to 951: A fast and
able sailboat, Over all length 21 ft., beam
5 ft. 11 in. Accommodates up to 10 per-
sons. Set of 8 prints $2.00.

“Sklpper"—Low—Cﬂst, 14—&. Outboard Runabout

“Roamer”=765 to 770: Outboord cobin cruiser. 16
ft. long, &6 in. beam. Requires outboard motor of
20 ta 36 hp. Set of six prints $1.50,

“Hi-Ho,” 14-Ft. Family Runobout—B40 to B45: Pow-
ered by 11 to 22 hp. cutboard or light inboard

meter. Beam 58 in. Set of six prints $1.50,
Address—Dept. 262, Popular Mechanies Press, 200 East Ontario Street, Chicago

At an expenditure of only %30 to $40 you
can buwild this trim, five-passenger runabout,
which is powered by a 4 to 24-hp. outboard
motor. Its speed ranges from 9 ta 24 m.p.h.
depending on the size motor used. The boat
has a S54-in. beam, 15%-in. fresboard, 24-in.
depth, @ 5-in. draft at 725 lbs., and a weight
of about 275 Ibs. Six plans (Nos. 1018 ta 1023
inel.) showing details of building besides
sheets giving material list and outline of pro-
cadure will be sent postpaid on receipt of $1.50
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TUNING-EYE

SET TESTER

By M. N. Beitman

THIS highly sensitive vacuum=tube volt=
meter and simplified signal-tracing in-
strument can be built by any experimenter
or serviceman for about $4.00, A type
6AB5 cathode-ray
tuning indicator
tube, commonly
known as a “magic
eve” serves as the
sensitive indiecator,
and voltage read-
ings from a volt up
to 500 volts may be
taken from any cir-
cuit without upset-
ting the operation of
the radic under test.
Wiring of the vis-
ual indicator section
is simplified by the

MAY, 1941

use of an Amphenol
No. MEA-6 magic-
eye assembly which
includes all the nee-
essary parts execept
the tube, the metal
encased socket be-
ing completely
wired with a S-wire
color-coded cable,
This socket includes
a l-megohm target-
to-plate resistor
within the metal
shell; this resistor
must be removed
and replaced with the 250,000-chm resistor
R4 shown in diagram Fig, 1,

All parts except the toggle switch and
the tuning eye assembly bracket are
mounted on a ¥ by 4 by B-in. wood base-
board. Photos A, B and C show wvarious
views of the instrument arrangement. Five
Fahnestock clips provide the necessary
terminals, and the small fixed resistors are
mounted on two 8-lug terminal strips
which provide 6 insulated terminals on
each strip. An Amphenol oectal socket in
cup base is supplied for the type 11726-GT
tube which is a twin diode rectifier and

(Continued to page 134A)
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HI-FIDELITY

By Tracy Diers

SSUMING that you have a fairly good
radio receiver, which may or may not
be equipped with phono pickup jacks, you
can build this high-fidelity record player
and use it in combination with the audio
amplifier in your set. With the parts speci-
fied, high quality reproduction is only lim-
ited by the efficiency of the audio section
in yvour particular receiver. In case your
radio set iz one of the small “midget” types
not practical for use with a record player,
you can build a good inexpensive audio
amplifier and speaker to use with it. Sev-
eral amplifiers of this description have
been described in previous issues.
Although high quality parts are neces-
sary in any record player for reproducing
symphonic recordings, the cost of this rec-
ord player can be reduced by substituting
cheaper parts for ordinary music. When
purchasing the parts be sure to get a motor
gsuitable for your line supply, a.c. or d.e.

Irf:n 180 LE ‘M r‘ "‘LNTAB F

A4 RUBBER
HOTOR kY P
5P PORT ) ) ey \\" “"E'HEM

A TURNTABLE j =

e

i 3

5 _-l'l- — i‘ ]
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FIOTOR SWITCH

DETAIL OF
CARMET
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RECORD PLAYER

The “Green Flyer" model-A, or similar
type, used in this unit costs about %792,
The crystal pickup is an Astatic type-FL38
listed by parts houses for $7.94. A volume
control of the carben wvariety is available
for around 60 cents. Other parts such as
hookup wire, knobs, secrews, motor switch,
etc., cost about 80 cents. Construction de-
tails for the motor board and cabinet are
given in Figs. 1 and 3. In preparing the
Ye-in, plywood motor board, place turn-
table on the board as shown in photo (B)
and lay a 12-in. ruler on top. The ruler
represents a 12-in. record; move the turn-
table until you have it in the correet posi-
tion for proper clearance and mark for
drilling a small centering hole. Checlk the
necessary depth for elearing the motor and
turntable so that the supporting strips in
the cabinet may be fastened at the correct
height. All mechanical and electrical parts
are shown in photo (C). Now cut the hole
for mounting the motor as indicated in
photo (D) and mount as shown in Fig. 2.
The motor shaft, and shaft of the volume
control, are cut off to a length of about 1%
in. with a hacksaw, Mount all parts as
shown in photo (G) and wire as detailed
in circuit diagram Fig. 4.

Details for mounting pickup are indicat-
ed in Fig. 1. Adjust pickup so that the stop
will prevent arm from

-|
N

going closer than % in.
to spindle. Check the
pickup location with a
disk of paper. Slip piece
of pencil graphite in
needle holder of pickup
and lightly draw line on
(Continued to poge 136A)
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Color Code for Identifying Resistor Values

FTYWO simple color-code methods

were developed by the Radio
Manufacturers Association (RMA)
to provide permanent standard
markings on fixed resistors for
identifying ohmie values. Both are
now in common use. The chart
given below is self-explanatory
and easily followed.

Method No. I, usually applies to
resistors having leads coming
straight out from the ends. The
color bands are equal in width and
may or may not be touching each
other. In Method II markings are
identified by the fact that the color
bands or colored areas are of dif-
ferent widths. This method is
always used on resistors with leads out the
sides, and often on end-lead resistors,

Missing color bands in Method T mark-
ings are assumed fo be the background
color (brown or black),
A missing end color (B)
or dot eolor (C) in Meth-
od II markings is assumed
to be the same as the body
color (A). Wattage ratings
are indicated approxi-
mately in the comparative
sizes lustrated. Careful
experimenters also verify
values, where tolerance
limits are eritical, by
means of an inexpensive
ohmmeter of the type
shown in the inset photo.

RMA COLOR CODE FOR RESISTORS

BACKGROUMD COLOR

=14 HBHEIIEI =

GOLOR BANDS l- B .ﬂ-M‘ﬂ C GIVE VALUE.
EOLD OR SILVER BAND D, USUALLY

OMITTED, INDIGATES TOLERANGCE.,
BLAGK BACKGROUND = UNSNSUILATED,
TAN BACKGROUMND = INSULATED.

TEI g*llﬂ

= s | I A o=

METHOD I
BODY COULOR [a), END COLOR (B), AND DOT
OR BAND COLOR(C) GIVE VBLUE.
GOLD OR SILVER BAND D, USUALLY

ey

OMITTED, WDICATES TOLERANCE.

Colar Figure
BLACK . . ... .0
BROWN. .. ... 1
RED. . ocunua2
OR#HGE _____ 3
YELLOW. .. .. &
GREEN. o vau - -]
BLUE _.__...6
VIOLET. wc el
GREY. ______8
WHITE. ... == 9

COLOR A& GIVES FIRST FIGURE OF RESISTOR VALUE.
COLOR B GIVES SECOND FIGURE OF RESISTOR VALUE

GIVES WUMBER OF CIPHERS FOLLOWING THE FIRST Two
FIGURES.

COLOR ©

GOLD BAND IMDIGATES + 5% TOLERANCE.
SILVER BAND MDICATES £ 10% TOLERAMCE,
NO BAND BMDICATES STANDARD + 20% TOLERAMGE.

COLOR D¢t

Courtesy Naolbwonal Nadio Instifale
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E{A} Flush-wall 5-tu "Iu radia for
= builders 1o Specy in new homes.
Housed in steel box between stud-
ding end installed while house is
under construction, these sots are
conveniont in kitchen, bothreom,
playroom eor bedroom. All wires
are concealed; panels come in
colors or plain for painting

T

p

r
Complete phono-recorder
L medhanism for experimenters.
Easily installed in any suitable
cabinet, it includes balonced and

weighted cutting head and a crys-
tal pickup on seporote arms. Mo-
tor operates from 110-volt &0-
cyele pewer line. Steel motor
board is 10 by 15 in.; constant
spood heavy-duty synchronous
meter gives positive drive through
turntable to worm-gear meacha-
nism for n-p-rming recording arm.
Unit requires enly 212 in. below
ﬁmnunlmg surface, and 3 in. above

(C) "Single-signal” selec-
t, tor unit for amateurs op-
erating on the crowded
CW baonds. lsolates weak
CW signals othearwise
blanketed. (D} Battery-
operated pen-sized oscil-
lator for servicem@n o
experimenters. Signal
easily opplied at all
points to locate faulfy

Tﬁ/

¥ MEDH anp}

APPUED e
VOLTAGE =
' 7

o

QUTPUT IMPERANCE

4000

STAND-BY P.M. SPEAKER
OR HEADPHOMES
-

10 5000

10 MEGe POTENTIOMETER

Ya-wWaTT
=

WIRING DIAGRAM

©—

OHME, ROT CRITICAL
STD-BY  CUFOVER SWITCH
INPUT Py - o .
o | ST |
it I

UNI=5IGNAL SELECTOR

PHONE
:

ToR VIEW JACKH

'j:x.
{E} MNeon-bulb emergency volimeter .
for d.c. or a.c. Unit is calibrated by % 7.
connecting across known d.c. voltage
sources and recording the dial setting Ly
of the potentiometer at
which neon bulb just
starts to glow. After sev- , |
eral points hove been d L
termined a chart is pre=
pared. For o.e. voltoges,
the d.ic. readings are
multiplied by .71. Mini=
mum vnltuu- measures <
ment is the 0-volt d.c. @
"Hrlhll‘lg Wll‘ﬂﬂl of ﬂ'l

bulb, Accuracy is ulm- =)
10% on d.c. and 15%?
on a.c. in the 100 to 500-

volt range. (F) Replace-

ment vulmyjﬂ"—-‘
which has shaoft

for slip-on knobs
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Pusﬁ Buttons Cnntrnl Operation
(i)f All- Purpnse Portabl&
'L A L{-

(S

Available in two models, one for broad-
st and short waves, and another for
deast and marine hands thiz set has
fnur push-button controls at the front of

the cabinet. By means of these buttons

e owner can control the operation for

attery, a.c.~d.c. or any of the above bands.
Designed for distance and sharp tuning, it
employs a 3-gang condenser and a stage
of tuned r.f. amplification. Other features
f the receiver include iron=-core if. trans-
o rmer 5, a.v.c. and instant changeover from
nttf:r:r to a.c.-d.c.

ompact Radio Direction Finder

Suitable for off-
shore cruising and
a valuahble safe-
guard for any boat,
this small self-
contained radio
direction finder is
claimed to have a
200-mile range on
class A stations. It
covers the range
of from 275 to 325
kiloeyeles for all
radio marine beacon stations. Built of non-
magnetic materials, it does not affect com-
pass. Five low-drain tubes are employed
for economical battery operation in a cir-

A R

cuit which is said to have extreme sensi-’

tivity and selectivity. A 7-in. compass gar
is provided for easy reading.
~  Low-Power Audio Am a:l

Designed for
low-power sound
jobs such as res-
taurant order sys-
terns, call systems,
or wherever a
small easily in-
stalled audio system is indicated. Housed *
in neat cabinet, fully louvered for ventila- A
tion, its output is 6 watts continuous, and
8 watts on peaks. Omne “mike” and 0!1?\3
phono input channel are provided.

Eighteen-Tube 5-Band Chassi

Super power and world-range abilit
are claimed for the receiver in which thi
18-tube chassis is installed. Advanced cir-"
cuit design includes several unusual fearg
tures such az 25-watt power output, organ

phonie filter, dual speakers, tone adjuster,.
adjustable loop antenna, static reducer and~~ _
microphone jacks. Stepped up output of-

fers reserve for faithful crescendo repro-
duction even when played at home levels.

@[ Blucprints covering 80 simplified radio
construction articles in this and past issues
are available for 25c each. Original parts
lists, names of manufacturers and dealers,
can be obtained from Popular Mechanics
Radio Department upon receipt of postage.

NEXT MONTH—How to Build a Twenty-Watt Amplifying System for Summer
Camp. A modern high-power amplifier with many new features. Easy to build,
and completely housed in a single split-type carrying case with two 12-in. P.M.
speakers, Provides 3 input channels. Also—Crystal Receiver Built in Headset,
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SHOP NOTES

FORMULA
{Copper on el )
Copper sulphate, 2 oz.

Sulphuric seid, 1 1. oz
Warer, 1 gal.

By C. A. Crowley

I[P PLATING on met-
al is quick and sim-
ple, and although the
plated coatings are not
durable, they serve for
decorative purposes
where wear and corrosion
are not a problem.
Preparing the metal:
Metal to be plated must
be freed from dirt, grease,
and rust or corrosion by
careful cleaning. First is
a liberal scrubbing, Fig.
2, with hot scapy water
containing washing soda,
and then rinsing in first
hot and then in cold running water, Fig. 3.
Steel or iron should be “pickled,” Fig. 4,
by dipping it in a selution of sulphuric acid, =
1 part by volume, in water, 10 parts, pre- @
pared by carefully adding the acid, while =y W
stirring, to the water in a stoneware crock.

Nitric
Hﬁdn:ﬂd 1%

“’ﬂlﬂ'

M"'r"i koid, L5
s,

.‘-L:Jphurh: acid, 2 |p,
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A glass jar should not be
used as enough heat is
given off in mixing to
crack glass. After dipping
the article long enocugh to
remove rust and leave a
clean, bright surface, re-
move and rinse it thor-
oughly again in hot and
cold running water.

After removing grease,
brass and copper articles
are given a “bright dip,”
Fig, 5, in a solution pre-
pared by adding mnitrie
acid, 1 Ih., and hydro-
chlorie acid, 1% oz., to wa-
ter, 3 gts,, in a stoneware
crock, and then adding
slowly to the mixture,
surphurie acid, 2 lbs. The
solution should be cool
before using, and the work
is dipped into it for only
a few seconds, then rinsed in hot and cold
water. Always wear rubber gloves when
doing work of this nature as acids can
cause severe burns. In case acid should
get on the skin, immediately wash off un-
der running water.

Polishing: Ag the brightness or luster of
the plated metal depends on the brightness
before plating, the work should be pol-
ished, using a motor-driven buffer with
cloth buffing wheels, as in Fig. 6, and pol-
ishing compounds in the form of grease-
base sticks, Fine emery is used if neces-
sary, followed by tripoli, fine silica or lime,
and jeweler's rouge is used for the final

782

PLATIMG
SOLUTION

MASKED
WITH ASPHALT
PAINT

PARAFFIN DAM

polishing. All polishing grease is removed
by scrubbing with a hot solution of soap
and washing soda. Then the work is rinsed
thoroughly in hot and cold running water,
and is ready for plating.

Plating methods: Copper can be plated
on steel or iron by immersing the work for
a short time in a solution of copper sul-
phate, 2 oz., and sulphuric acid, 1 fl. oz, in
water, 1 gal,, Fig. 1. If work is immersed
too long, the copper will not adhere. An-
other method to apply plating solution is
to use a rubber-set brush as in Fig. 7. The
metal ferrule of the brush must be pro-
tected against the solution by covering it
with asphalt paint. A third
method of application is
to form a pool on the
face of the metal around
the area to be plated, as
in Fig. 8. Paraffin, melted
with a little gum shellae,
can be used to form a
“dam.” Designs ean be
plated by masking off the
areas not to be plated with

RUBBER-SLT asphalt varnish. If copper

(Z) ~-amusH is used for plating the de-
FERTIS sign the rest of the metal
SOLUTION can be plated with nickel,

which will not plate over
the copper by this process.

Nickel will deposit on
steel from a solution of
nickel ammonium sul-
phate, 7 0z., and boric acid,
3l gz, in water, 1 gallon.
Tin can be plated onto
copper or brass with a so-
lution of stannous chlo-
ride, 4 oz., and potassium
hydroxide, 12 oz, dis-
solved in water, 1 gallon.
In using this solution, the work is im-
mersed in the solution, and while immersed
it is touched with a strip of zinc metal. The
zine should be touched to various spots on
the work and held for several seconds on
ecach spot to assure a uniform tin coat.
Silver can be deposited on copper or brass
by immersion in a solution of silver ni-
trate, 2 oz, ammonium chloride, 1 oz., and
sodium thiosulphate (hypo), 4 oz, dis-
solved in water, 1 quart.

If silver is to be applied to iron or steel,
the work should first be given a copper
plate, after which it is silver-plated in the
above solution.
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Accessory Cabinet Built Into Machine Stand

WEDGED STRIP PREVENTS
DRAWER SAGGIMG WHEM OPEN

SPRING CATCH,

CORRUGATED
FASTENERS

sCREW GF
WITH HEAD
cUT OFF

3

By closing in the steel stands of some
woodworking machines where the motor
does not interfere, you can provide cabi-
nets for tools and accessories. Just panel
all three sides of the stand with plywood,
using hardwood strips at the top and bot-
tom to wedge the panels against the legs.
A drawer and door are provided as indi-
cated in the details.

—Edwin M. Love, Monterey Park, Calif.

Repairing Jewelry and Small Parts With Carbon Welder

ke 1"
I:::':"'."ﬁii

HOLE SAME DiA, "2 OR "3 PENCIL
A5 PENCIL LEAD  LEAD

REGULAR 4% OR
' CARBON

MAY, 1941

A battery-operated carbon welding out-
fit is excellent for repairing jewelry and
other delicate work as the carbon elec-
trode is light and easy to handle, and there
is no flame to damage the surrounding
areas of the work. The tool will be more
useful if a piece of pencil lead is inserted
into a hole drilled in the end of the carbon.
This provides still a smaller electrode to
get into places that could not be reached
by the larger carbon. A No. 2 or 3 lead is
best for this work as an extremely hard
lead has a tendency to shatter or split when
it heats quickly.
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Hoist for Heavy Loads Improvised
From Front Axle of Car

T "
T

%
EYEBOLT

AUTO FRONT ANLE

EXYEROLT
.. [

ur r
ROPE

Pivoted to a tall post, tree or side of a
building, the front axle of an old car pro-
vides a strong, swinging arm for a block
and tackle used in lifting heavy loads. This
hoist iz especially useful on farms for lift-
ing out tractor and truck motors, for sus-
pending heavy animals at butchering time,
ete.—E. R. Gorton, Maryville, Mo.

Stock Rack on Large Truck Body
Anchored With Window Locks

On trucks used to transport livestock, the
racks or sideboards can be anchored to the

lower part of the body by merely using
heavy window-sash locks. One half of each
of these is attached to the body and the
other half to the rack in a manner similar
to that in which they are attached to a win-
dow. The racks can be removed instantly
by giving each lock a flip of the hand.

Burlap Bags Make Good Handles
For Carrying Lengths of Pipe

A plumber who
has to carry
lengths of pipe to
and from the shop
and warehouse
uses small burlap
bags as handles for
this work. The
bags are of the
type in which pipe
fittings are ;
shipped. With this method two men can
carry a number of lengths of pipe at one
time and thus save many trips between
the shop and warehouse.

Sacks of Cement Are Kept Dry
in Grain Bin

To keep a partly
empty sack of ce-
ment dry and free
of moisture, one
farmer merely
places the sack in
the corner of his
granary and shov-
els loose grain
around it. The dry
grain will take up moisture on humid days
and prevent it from damaging the cement.

Nonskid Hammer for Roof Work

Annoved by his
hammer sliding
off the roof when
making some re-
pairs, one work-
man solved the
problem by driv-
ing a nail in the
end of the handle,
The nail was bent
over, the head cut
off and the end sharpened with a file so it
would dig into the roof.

OVER AND
CUT OFF W
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Drill-Press Clamp Handles Irregular Work

When work of certain shapes cannot be
held in V-blocks or in a drill-press vise,
this clamp will do the job. It holds the
work securely with fingers on both sides
of the drill bit, and is adjustable in height.
The clamp is particularly useful where
there are a number of similar pieces to be
drilled one after another, as it can be
loosened, the piece changed and the clamp
tightened again without the assembly fall-
ing apart. The clamping arm consists of
two pieces of steel, one swivel nut and one

fixed spacer. The trunnions on the swivel
nut are a snug, turning fit in the arm pieces
s0 that the clamping screw can be set in a
vertical position. The spacer, however, is
riveted in place so that the arm is held to-
gether as a unit. Note that the lower cor-
ners of the arm are rounded to give as long
a bearing surface as possible.

—R. T. Tilden, Chicago.

Wall Reel Coils and Measures Rope Dlspensed in Store

Although rope of various sizes is sold by
the pound, the purchaser often requests
certain lengths, which must be measured
out for him. To save time in doing this,
one merchant devised this reel, which is
pivoted to a wall. The space between the
the two handles of the reel is 2 ft. so that
one turn measures 4 ft. of rope. A sharp
nail projecting through one handle, near
the cross bar, allows the rope end to be
attached for winding.

Emery Powder Kept in Spice Cans

Shop mechanics whose work requires
the use of emery powder of different grits,
will find empty spice cans of the shaker
type ideal for storing the powder. It can
be shaken onto the work as required and
the possibility of spilling it is avoided.
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Concrete Forms Lined With Paper
Make Finished Work Smooth -

Ay !

When using old lumber as concrete
forms you can give the finished work a
smooth surface by lining the forms with
roofing paper. This will make it unneces-
sary to chip off high spots or plaster in-
dentations in the concrete work to provide
a smooth surface, The paper is easily re-
moved from the concrete after the forms
have been taken down.

Bolt **Arbor” for Facing Washers

The next time you have some washers
io face in a lathe, you can mount them on
a universal chuck by using a small bolt as
shown in the photo. Select a bolt having
a hexagon nut and a head just slightly
larger than the opening in the washer.
Grip the nut in the jaws, locating it back
some distance from the jaw faces. Then

slip the washer over the bolt, and screw
the bolt into the nut. This will pull the
washer up tightly against the jaw faces.
It is a good idea to make a slot in the head
of the bolt so that a screwdriver can be
used in tightening it.

Rubber Stamp Used as Hammer
To Apply Shipping Tags

Instead of car-
rying a small ham- @Q\F

mer in his pocket
to tack tags to
boxes and barrels
in a shipping room,
one clerk tacks
them with the
large rubber stamp which he uses for let-
tering the packages. The stamp was given
the necessary added weight by drilling
transversely through the body and insert-
ing a machine bolt as indicated.

Small Envelopes in Note Book
Serve as Pocket Card File

Salesmen and others who often carry a
number of different cards and memo sheets
can keep them ar-
ranged mneatly by
using this pocket
file. It consists of
the cover of a
small loose-leaf
note book in which
envelopes are sub-
stituted for the usual pages. A simple in-
dex printed on the envelopes will aid the
user in selecting the desired memo or card.

Repairing Gate and Globe Valves
Without Removing Them

Due to uneven cooling of thick metal,
leaks sometimes develop near the base of
the packing gland or wheel supports in
gate and globe valves from 4 in. and up.
These sand holes or shrinkage flaws, which
do not usually show up until the valve is
several years old, can be repaired without
removing the valve, by one or the other of
two methods which have been used suc-
cessfully on pressures up to 300 lbs. First,
it is necessary to let the pressure out of the
line, or lower it to 10 or 15 lbs. If the
sand hole is a very small one, it can be
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closed by using a pin
punch about Hs in. in di-
ameter., Starting about 14
in, from the hole, peen in
a spiral toward the leak,
drawing the metal in un-
til the hole is closed. An- ... .
other method is to insert FAoM BoTH Sioes
a small wire to get the \ |
general direction of the \
hole through the casting,
A 14-in. hole is then
drilled about % to 3& in.
deep to take a piece of
lead or babbitt, which is
driven firmly into the
hole with a small pin
punch until the hole is
filled. The edge of the
hole isthen peened slight-
Iy to hold the lead or
babbitt in place. Several
repairs of this kind have
been in service for a
number of years with no
sign of a leak. This sys-
tem also can be used on
cast-steel tees and other
fittings. On cast iron,
however, it is advisable
io use the second method
as the metal will not usu-
ally draw enough to close
even a small hole with-

out chipping.

Parts Welded at Right Angles
When Held in This Simple Jig

AMNBLE 'RON

Parts to be butt-welded or soldered at right angles can be
held accurately in this jig. It consists of a length of angle
iron, Fig. 1 having a section cut out of it as shown in Fig. 2.
In use, the work is held in the jig by C-clamps as indicated
in Fig. 3. This jig has an advantage over some others in
that the work can be approached with a torch from any
side without moving either the jig or the work,

—I. Swidler, Philadedlphia, Pa.

Inverted Hog Trough Moved Easily On Sled Runners

By merely attaching a couple of runners
to the end boards of his hog troughs, one
farmer solved the problem of making
them easy to move. When the troughs are
to be moved, they are inverted to rest on

the runners which lift them high enough
to clear ordinary obstructions. They ean
be pulled about by means of a rope hooked
into large screw eyes driven in the ends
of the runners,

Protecting Sign Writer’s Sleeve

To protect the =i
sleeve of his coat
from contacting
fresh paint of sign
backgrounds or

letters, one artist | " _ '
carries a hicyele ) %
trouser guard s g Ty
which heslipsover | !'-i’--";_f:-'!.;-lllf;f‘m_'§__..f>§f
his folded sleeve | ; L

==

when working,
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TOOL GRINDING

By W. C. Lammey

FREEHAND grinding of small tools,

holding them against, or moving them
over a stone with the fingers without the
aid of a clamp, can be done by anyone after
a little practice. In this work, you depend
largely on the sensitivity of your fingertips.
Of course, what you can see is important,
but it's really the sense of touch that
counts. By it you control pressure on the
grinding surface, degree of hevel, straight-
ness of the edge and, on certain tools, the
amount of metal removed. Much depends
on how the tool is held,

To produce a smooth razor-sharp edge,
three or more operations must be delicate-
ly coordinated. Sharpening a pocket knife,
Fig. 1, is an example. If you hold the knife
lightly in one hand and the stone in the
other as shown, you can even close your
eyes and still know just how much pres-
sure ig being applied, whether the blade is
riding flat on the grinding surface or at the
proper angle, and whether the stroke is
taking in the full length of the edge. Some
carvers and others who are “fussy” about
sharpening a pocket knife, claim that they
get a smoother and keener edge by simul-
taneously imparting a rotary motion to
both knife and stone. Woodsmen frequent-
ly use the same motions in sharpening an
ax with a round stone as in Fig. 23. Fig. 2
shows only four of the almost innumerahble
sizes and shapes of common hand stones
available, the four being those most gen-
erally used. In Fig. 3 is a newer type of
the old familiar foot-driven grindstone
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which still has a place in sharpening tech-
nique due to slow surface speed and fine
cutting properties. Another well known
type of hand grinder is shown in Fig. 4,
while Fig. 6 pictures an electric grinder
with high-speed dual wheels, lights and
eye shields.

A common error in hand grinding is ap-
plying undue pressure to the tool. This
natural tendency must be avoided as too
much pressure causes the grinding surface
to be clogged with comparatively large
particles of metal. Also, the tool heats up
rapidly when grinding on high-speed
wheels and, in most cases, the finished edge
will be unduly “wiry" or ragged. Tool rests
on power grinders have a very definite
purpose when grinding is done on the face
of the wheel, but for light grinding of a
variety of small-edge tools skilled crafts-
men generally agree that better results are
obtained by grinding on the side of the
wheel as in Figs. 6, T and B. Reasons for
this are that on the side of the wheel the
cutting action is slower, the tool haz no
rigid support, which means that the con-
trol is entirely freehand. About the most
important advantage in side-of-the-wheel
grinding ig the ease of holding a true bevel
and a square edge. It is unnecessary to
move the tool back and forth as must be HORIZONTAL
done when sharpening on the face of the EE”\LEEEL:;E
wheel, the flat side of the latter assuring l
a true edge even on a wide blade as you
see from Figs. 7T and 18. Fig. 8 shows the
approximate position and angle of the tool
with relation te the horizontal centerline
of the wheel. Only a close approximation =
is necessary when grinding common tools, ® __5-“‘&1 -c‘»f ffd_e u-h{ Lﬁﬂf

r; . cﬂcf.:.-f 1::}

R O T [
mﬂﬁﬁpﬁ:td g
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“Souch system” in

A common variety of bevels that are
ground on edge tools for various purposes
are shown in Fig, 10, A to E inclusive. They
are somewhat exaggerated for the purpose
of clarity. For average work, bevels on
hand chisels may vary from 20 to 25 de-
grees; about the same for plane irons with
an even greater latitude for special jobs,
It should be kept in mind that the exact
degree of the bevel is of only secondary
importance for the bevel may be exact, and
yet if the tool is ground with a “skewed”
edge it will not handle properly. Note that
at D, Fig. 10, there are two bevels on the
same gide of the blade. The purpose of this
is 10 make the edge stand up to heavy
work. Detail C shows a concave bevel re-
sulting from grinding on a wheel of small
radius as in Fig. 9. A chisel ground in this
manner is especially effective in paring

DULLED
EDGES ARE
SGUARED
BEFORE ROUGH-
GRINDING

ROUGH-GRINDING AMD REMOVING FEATHER EDGE
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hiusd poncing

cuts but the edge will not stand
prying. “Feathering” of the edge
results when you grind with the
wheel running away from the tool
as in Fig. 5. Sometimes this is
necessary, especially on grind-
stones, but care should be taken
to avoid feathering as much as
possible.

Now for a grinding job that’s
tricky but entirely practical. Only
a few craftsmen and small shops
have available a precision grinder
attachment for sharpening twist
drills, So the job must be done
freehand. Take the drill bit be-
tween the thumb and index finger,
allowing the middle finger and
third finger to rest lightly on the
body of the drill, Then bring one
cutting lip up to the side of the
wheel. Now, right here is the first
critical point in the whole busi-
ness. The correct angle depends
on touching the lip to the wheel
in just the right position. To do
this stand so that your sighting
eye is directly over the work as in
Fig. 11. A reading glass will help
by magnifying the point of the
drill. As soon as the lip touches
the wheel with no light showing,
turn the body of the drill slowly to
the right, Fig. 12, simultaneously
drop your elbow slightly and at
the same time pivot your hand to
the right at the wrist. That's all.
And after you have duplicated
these movements in grinding the

TOOLS
DIPFPED IH

WATER TO
PREVENT
DRAWING
TEMPER

TAPERED
SLIPSTONE
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grinding on the side of the
wheel. When grinding
any tool on a wheel don't
forget to dip the edge in
water frequently to pre-
vent heating, Fig. 20.

If a floor or bench
grinder is not available,
Fig. 24 shows how you
can rig a drill press for
the work. While the pie-
ture shows a pedestal-
type drill press with the
head inverted, the job can:

I xi4"
PIHE

EDGES
SHARFP LOMGER

HOMNED CUTTING
STAY

second lip, check with a

be done in almost any
drill press simply by grip-
ping the grinding-stone
mandrel in the chuck.
There will be sufficient
clearance on most drill
presses so that yvou ean
hold practieally all hand
tools on the rotating stone.

drill gauge. You'll prob-
ably be surprizsed at the
accuracy of the job, If
it's a liftle inaccurate,
just a slight touch to the
wheel will correct it. Al-
though one can hardly
expect to equal the work
of the precision jig, a drill
bit ground in this fashion will serve very
well where the job does not require ream-
erlike accuracy.

Grinding a gouge, Fig. 13, is done in
much the same way as grinding a drill.
First, true up the edge as in Fig. 16. Gouges
with an inside bevel should be ground on
either a round-faced wheel as in Fig. 21 or
a tapered slipstone as in Fig. 22. A plane
iron requires several steps as in Figs. 14
and 15 and 17 to 19 inelusive, first squaring
the edge as in Fig. 14 and then beveling the
corners as in Fig. 15. Unless the iron is
badly nicked, omit the step shown in Fig.
17, where the nick is removed somewhat
more quickly by feathering the edge then
removing the feather by grinding against
the wheel as in Fig. 18. Fig. 19 is the finish
step to remove the wire edge. Some users
prefer a slightly rounded cutting edge on
a jack plane for rough work. This is formed
easily by rocking the blade slightly while

792

A grinding wheel, a
flanged adapter to fit -
in. shafting and a 2-in,

RUBBED IM
WITH PALM

i
POLISHING
ROUGE
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finishes the ol

length of the latter are all you need. Fi-
nally, most tools used for the finer work
should be finished by honing or strop-
ping, either of which can be done in a
number of ways. As an example, crafts-
men in wood and pattern shops sometimes
strop hand tools on a moving leather belt
as in Fig. 27, a handy and quick method
that does the job nicely. A length of leath-
er belting glued to a wood block, Fig. 25,
with the hair side up and coated with pol-
ishing rouge rubbed in with the palm as in
Fig. 28 does very well. A length of leather
belting 2 in. wide, or an old razor strop,
Fig. 30, is just the thing for stropping a
pocket knife or any similarly bladed tool.
Some even strop edge tools on the palm of
the hand but most eraftsmen who are par-
ticular about keen edges on chisels, plane
irons and turning tools make a leather-
faced honing wheel ag in Figs, 31 and 32.
To make a honing wheel, first turn a hard-
wood disk to the desired size, drilling it
centrally to slip over the spindle of your
grinder or buffing head. Then cover the

LERTHER
FACING

OLD RAZOR
STROP MAKES
A coon HoNE"

SKIVE EMDS OF
LEATHER

DIRECTION
OF ROTATION

outer edge with a strip of
leather, which is skived as
indicated in Fig. 31, and
glued in place, using a
specially made wood
clamp to hold it until the
glue dries, Next, cut a
leather facing, coat one

T ;h
LEATHER - FACED HOMING
WHEEL GIVES KEEN EDGE

MAY, 1941

side of the wood disk with

glue and elamp the facing

to it. Be sure the wheel is balanced care-
fully to avoid vibration. Such a wheel is
most efficient for honing to a smooth edge
after grinding and for touching up the edge
between grindings. As shown in Fig. 26,
the tool should be held with the heel of
the bevel raised slightly so that only the
extreme edge contacts the leather. In us-
ing the wheel, first coat it with polishing
rouge as in Fig. 29. Fig. 33 shows how to
hold the tools, and the direction of rotation.
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Hitch for Tractor Trailer

Fits Over Wagon Tongue

I,’-.'T _WAGSH WRENGH

For towing loaded wagons behind his tractor, a farmer
used this hitch. It is easy to attach and all the pull comes
from the whiffletree clevis, the end of the wagon tongue
being supported by a ring at the outer end of the hitch. In
this manner, the wagon does not run up under the tractor
or throw any undue strain at the outer end of the tongue

when going down grade. Furthermore, it
takes only a few seconds to attach the
wagon to the tractor. The hitch consists
merely of a length of iron rod with an eye
formed at one end to receive the whiffle-
tree clevis pin and a eclevis welded at the
other end to fit on the drawbar of the trac-
tor. The ring supporting the tongue is at-
tached by forming a U-shaped piece of
iron around the rod and welding it.

Cutting Oil Used in Machining
Is Applied by Drip Can

*E0DRILL  FLANSE Using this drip
= .

-

= can to apply cut-

”mﬂ?_' ting oil when
s [l ' working with a
iy lathe, drill press or
milling machine,
does away with
the messy brush

BRACKET SOLDERES
O .

™

the operator's hands free.
The can is attached to the
machine by means of a
bracket so it will hang
directly above the work
at the point the oil is to
be applied. A valve made
as shown in the detail
provides an adjustable
vent for admitting air to
the can to control the flow
of 0il—S. J. Gancher,
Richmond Hill, N. Y,

Pipe and Fitting
Are Marked for
Easy Starting

When assembling a line
of heavy pipe, especially
where long lengths are
used, difficulty experi-
enced in getting the
threads to “catch” can be
reduced greatly if each
part is marked where the
threads start. Then, when
the parts are butted to-
gether with the marks
opposite each other, the
threads will start engag-
ing the instant one part
is rotated.

commonly used
and leaves both of
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RDINARY spring doorstops can be

used as clamps to hold work se-
curely under light pressure, and their
size and spring action make them more
convenient to adjust than screw-type
clamps. The stops are screwed to blocks,
boards or a framework as the particular
job requires. Fig. 1 shows a simple pho-
to press using four doorstops to exert
pressure. A single stop used as in Fig,
2, permils rapid clamping of duplicate
parts for production drilling. The ap-
plication shown in Fig. 3 utilizes a stop
to hold small parts for soldering, while
stops mounted to bear against the edge
of the work as in Fig. 4,
provide an 1*\Lellrnt
method to hold sheet
plastic, glass or wood flat.
Fig. 5 shows the stops
holding a figure while
it is being carved,

As the stops are rub-
ber-tipped, they can
be pressed against
finished wark without
marring it. Their
plunger oction en-
ables ropid adjust-
ment and instant re-
lease on either flat or
irregular surfaces
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Friction Tape Holds Small Parts
On Top of Stepladder

To prevent the loss of serews and other
small parts when moving his stepladder,
one electrician merely unrolls a strip of
friction tape and places the parts on it
The tape provides sufficient adhesiveness
to keep the parts from rolling around, yet
they can be removed easily when needed.

Nursing Bottles for Pet Lambs
Held in Bedspring Coils
If you have two or three lambs that are
being fed with a bottle, the tedious job of

holding the bottles while the lambs are
feeding can be simplified by using a rack

ps COILS FROM BEDSPRING

| e T )
; Lo 7 \

S TAPLED
TO BOARD
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of the type shown, This consists of a saw-
horse with coils from a bedspring nailed
to the eross member to take the nursing
bottles in an inverted position. The bottle
nipples project through the lower end of
the spring so that the lambs can reach
them without difficulty.

Lid Hung on Edge of Barrel
By Knob on Underside

In a store or
warchouse where
wooden barrel lids
must be removed
and replaced fre-
quently, a knob on
the underside of
each lid will pro=
vide a means of
hanging them on
the edge of the
barrel. With this
arrangement,
there is no need to look for a place to la}r
a lid or stoop to put it on the floor.

LID
REPLACED
st
—

o ——

Two Staples Lock Wing Nut

Next time you
want to lock a
wing nut in place,
just drive a staple
over each wing at
a slight angle so it
will enter the
wood just outside

3 the washer as in-
dicated. Although these staples provide a
positive lock, they can be pried off so that
the nut can be turned.

STAPLES

Wire Over Glass of Spirit Level
Protects It From Breakage

The glass tube
on your wood lev-
el can be protected
easily from acci-
dental breakage 5”""‘-‘;4
against other tools
by driving two
homemade wire —t
staples over the y
glass as shown. If
the staples cross the exact center of the
glass, they will also make it easier to read.

SPIRIT
LEVEL 3

POPULAR MECHANICS



Four Ideas to Improve Your House Trailer

=" 13 ) -

et .l

i P.l:lf.. RﬂLLf_“ —— e

WIRDOW -3

Insects cannot get into your trailer

DOUBLE
CURTARIM

ROD ‘l

il you fit each window with a screen
like the one shown in Fig. 1. It can be
raised or lowered like a window shade.
In fact, it is nothing more than screen
wire tacked to a shade roller, rabbeted
strips being used at the sides of the win-
dow frame to serve as guides. Paper
wrapped around the roller will increase
its diameter to avoid bending the wire
sharply. Curtains are made to overlap
when pulled together if double curtain
rods are used as in Fig. 2, hanging a cur-
tain from each rod. This prevents an opening
from showing between them so that privacy is
better assured at night when the lighis are
turned on, In order to have asz much shelf space
as possible in tiny kitchenettes of trailers, you
can hinge shelves to the cabinet doors as in Fig,
3. The shelves can be used while preparing a
meal and folded against the deors when not in
use. A screw eye and hook keep the shelves in the
folded position. Fig. 4 shows safety chains crossed
so they can be used with less slack than when at-
tached straight. This prevents an excessive drop
of the trailer front in case of a hitch failure.

MAY, 1941

SAFETY CHAINS
CAOSSED:
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Curved Block Shields Muffler
While Pounding Out Carbon

When pounding the muffler on your car
with a hammer to loosen carbon, which has
accumulated inside the shell, it's a good
idea to use a wooden block, with one side
sawed to the curvature of the muffler. As
the block covers a large area, the striking
force of the hammer is distributed and the
shell is not likely to be damaged by blows
heavy enough to loosen the carbon.

Mechanic Protects Upholstery
By Covering With Cloth
Whenever he has to work inside a car,

one mechanic covers the upholstery on the
seats and sides with cloth so that there is

798

no possibility of smudging it. The cloth is
held in place with vacuum cups stuck to
the windows. Each cup is fitted with a pa-
per clamp for gripping the cloth.

Half Rubber Ball on Accelerator
Compensates for High Heel

The inconven-
ience of operating
the aceelerator
pedal while wear-
ing high-heeled
shoes caused one
woman to employ
half of a sponge-
rubber ball as a
compensator, This
was attached to
the front end of
the pedal by
means of a stout rubber band, thus build-
ing up this end of the pedal so that the foot
remained in a more natural position.

Hinge Mountings for Reflectors

A regular barn-
door hinge will
provide a good
mounting for re-
Hectors on the rear
ends of trucks. By
mounting reflec-
tors on one half of
the hinge and fas-
tening the other
half on the truck,
a mounting is pro-
vided that will
prevent the reflec-
tor from breaking if it strikes some object
when the vehicle is backing up.

—William C. Acker, San Francisco, Calif,

Garage Doors Held Open by Stop

Foot-operated
doorstop of the
the typg used in
homes will keep
garage doors open.
The stops are at-
tached to the bot-
tom rails of the
doors as indicated.
If the doors swing

'GARAGE DOOR 4

_—

- |

HOLE o
!
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out over a concrete driveway, holes can be
drilled in the concrete to take the stop
plungers, If they swing over bare ground,
stakes with holes drilled in the ends to
take the plungers and driven deeply into
the ground will serve the purpose.

Oil Data Card Kept in Envelope
Attached to Sun Visor

Attached to the
rear side of the
sun visor, a small
celluloid envelope
is a handy place
for the card on
which changes of
oil and lubrication
are marked. Rub-
ber cement is ideal
for attaching the
envelope in place
on the visor,

- ENVELDPL

Mirror Extension on Large Truck
Aids Driver in Backing

: RUBDLR \
s COWERED
— H"\\ FRAME
-. w JOEK,

O
REGLILAR
REARVIEW
HIRFOR

The driver of a large semi=-trailer truck
uses this extension rear-view mirror to
aid him when backing into tight places.
The mirror is fastened to an arm having a
joint near one end for adjustment, the free
end being fitted with a heavy wire-mesh
frame, which slips over the regular rear-
view mirror. With this arrangement, it
takes only a second to reach out and slip
the mirror in place or remove it.

MAY, 1941

Dripping Umbrella Kept in Tube
To Protect Car Interior

KEEP 1N DASH
COMPARTMENT
WHEN NOT 1N USE

A length of an old inner tube provides a
handy “sack” in which to earry a wet um-
brella in your ear. One end of the tube can
be cemented together to close it, and the
sack can be rolled and kept under the seat
when not needed.

Shock Absorber for Tow Chain

To minimize shocks on a tow chain when
pulling a car behind a wrecker truck, one
mechanie fastened a shock absorber on the
chain as indicated. This consisted of a
strong coil spring fastened in the center of
the chain. Slack was allowed in the chain
to equal the length of the extended spring.

—James Vick, Church Road, Va.
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End of Garage Creeper Raised
For Comfortable Position

- L1 i
e == TSR ot e e e

sired to raise the end of the ereeper. The
upper side of the block was slotted to take
the regular creeper casters, which tended
to hold it in place. Fitting the block to the
creeper was just a matter of lifting it and
inserting the casters in the slots.

—0Opie Read, Jr., Chicago.

Extra Hook for Trouble Lamp
Permits Hanging From Side

By soldering an
extra hook to the
side of the frame
of a trouble lamp,
it can be hung in
many places
where it would be
difficult to use the
hook on the end of
the lamp and have
the latter out of
the way. The extra hook is especially
handy to hang a lamp so that light will be
directed where it is needed most when

| i
EATRA HOOH
SOLBERED TO

FRAME

Finding it desirable at times to raise the
head end of his creeper for a more com-
fortable working position while under a
car, one garvage mechanic fitted a wooden
block with casters for the purpose. Size of
the block is determined by the height de-

working underneath a car, The hook is a
length of fairly heavy wire bent to shape.

@[Hide an extra set of car keys under the
hood to avoid loss of time in case your
regular set is misplaced:

Arm Yourself with Ideas for Success
Send 10c for This 128-pp. Guide to Opportunities

Are you looking for greater opportunities—
a better position—more income—some luera-
tive small business or profitable hobby par-
ticularly suitable for you? Or, do you want
craftwork ideas to make vour spare time pay
extra dividends? Then, don't fail to send to-
day for your copy of “A Billion Ideas.”
This new, illustrated catalogue of ideas was
especially prepared for practical-minded
people who want to know about many useful
books on moneyvmaking subjects and want
shop-tested handieraft plans to make things.
This book is an “eve-opener” to numerous
opportunities. It's an inspiration to find out
what others have done and what you too
can do! Send your 10c—U. S. stamps are ac-
ceptable—today.

Dept. 261 — Popular Mechanics Press, 200 East Ontario Street, Chicago, Illinois
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of a back-breaking job

Remember the tricks you used to use
in starting a car with a hand crank?
Prime her first with short, jerking
pulls . . . then switch on the ignition,
retard the spark, and ‘‘give her the
works'' with the special motion you
developed to protect you against a
broken arm!

There are no tricks to starting a car
today. They have been absorbed by
the engineering research and expe-
rience that go into the building of
dependable Delco-Remy starting
motors, New types of drives and con-
trols have been developed to make
every starting assignment a simple

operation of ‘‘pushing a button” . ..
and driving on your way!

Delco-Remy starting, lighting and
ignition are original equipment on
three out of five cars and trucks.
Insist on Delco-Remy original equip-
ment replacement parts.

Delleo-Remy

World's Lﬂrgll!' Manufacturer of Automotive Electrical Equipmanf

MAY, 1941
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Mapping the Ocean Floor With Bombs

(Continued from page 729)

record the sound vibrations sent out by
each of several submerged explosions.
Called seismic waves, they are the same
sort of vibrations which on a larger scale
are so widely distributed by an earthquake,

Dr. Ewing wishes to learn in each case
the direction in which the seismic waves
travel, where they go and more particu-
larly, how long it takes them to get there.
He may discover in a certain instance that
after having traveled at a velocity of about
20,000 feet per second they have suddenly
slowed down. Then, after having pene-
trated the earth's submerged crust for
some distance at this lower velocity they
have quickly picked up speed again and
proceeded at the original rate,

Nor does he have to wait long to read
an illuminating travel-log of these speedy
seismic waves. All the time a ticker tape
in each deeply submerged seismograph has
been steadily taking it down. Dr. Ewing
recls off a few vards of seismogram and
plots a graph. He then knows where the
seismic waves have gone and the varying
velocities of speed at which they traveled.

“There are two distinet methods of re-
cording the waves,” he explains. “One is
the seismic reflection method, sometimes
termed reflection shooting. These are the
vertical waves. Following an explosion on
sea bottom they take a course directly
downward. Then, upon encountering
changes in rock strata, they are reflected,
bounced upward. Aboard ship we get an
echo. It is the water wave meeting surface
of water. In fact there is a series of echoes.
This means the sound from the explosion
is being bounced back and forth between
water's surface and the bottom,

“The other method of recording waves is
known as the refraction method. The
waves in this case are essentially horizon-
tal in character. That is to say, they pene-
trate downward for a ceriain distance, but
before coming to the water's surface they
travel horizontally for quite a considerable
distance. More imporiant results have
pcome from these refraction measurements
than from reflection shooting, However,
both methods have proved satisfactory.”

The heavy and expensive apparatus must
be retrieved from three miles down on
ocean bottom before the story told by the
waves can be learned.

114A

“Until recently we used a cable from
ship for lowering and hoisting,” says Dr.
Ewing. "It proved a constant source of
trouble. Roll of the ship was the chief dif-
ficulty. This was transmitted down the
cable to seismographs resting on bottom.
We would pay out excess cable io better
matters but a slack cable takes kinks when
hoisting begins and is quickly damaged.
The only satisfactory solution, we realized,
was to do away with wires and cables.”

After much experimentation, the even-
tual solution was found in the invention of
an unusual type of float. These consist of
black rubber casings seven feet long, each
filled with about 25 gallons of gasoline to
make for buoyancy. To the float is at-
tached sufficient ballast to overcome buoy-
ancy and to sink the float together with the
attached apparatus to bottom. After ex-
plosions are over a release drops the ballast,
and the float brings them up again to wa-
ter's surface, where they are retrieved.

Early experiments conducted by Dr,
Ewing in an old limestone guarry served
as beginnings for important results to fol-
low, He discovered that seismic waves
would travel through limestone with a ve=
locity of 19,600 feet per second until en-
countering a zone of irregularity where
they would slow down. The slower zone
meant softer material. The harder the ma-
terial, the greater their velocity.

These experiments have provided geolo-
gists with much wvaluable data. In the
economic field a new science known as
“seismic prospecting” has taken a definite
and firm hold. If you plan to drill for oil or
even dig a deep ditch it may prove an asset
to know the relative hardness or softness
of the material you will get into.

As for the high seas, it is only five years
since the first experiments aboard the At-
lantis were launched. Yet, geologic find-
ings have already been noteworthy. The
seismic method has scored as a proved
working tool in a field where proved work-
ing tools are few. Considerable attention
has been devoted to instruments for under-
sea exploration. An outstanding achieve-
ment of the past was developed because of
the U-boat menace during the last war—
the sonic system of sounding for ocean
depths, now of inestimable value to all
navigators,
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® Fateful moment — when a ship loses its
rudder! Then a great hulk drifts helplessly
— and unless aid comes, that ship goes
the rocks.”

There are men who drift all their lives.
Is it surprising that these rudderless souls
end up “on the rocks™?

L C. 8. students are men who fashion their
own “rudders” — out of common sense,
determination, and sound, essential train-
ing! If you want to come into the Port of
Prosperity and Security, then you must get
the training you need. Get it *the L. C. 8.
way” — from texthooks that are being used
by 25 State Universities — through meth-
ods that are individualized to fit your own
personal requirements. Send the coupon—
today — for complete information.
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WELL, WHAT ARE YOU WAITING
FOR?...IT'S SPRING AND HIS
RADIATOR NEEDS SANI-FLUSH

Dont Gamble

Guard against trouble
from Minor Injuries=

v | Burns. Cuts

i_. & \-..'J'
Scratches, Brulses or Scalds. Bo wise, Guard agninst infectlona
which may “lay you up." Clepnse wound Instantly. Tl'u.en_ap?ly
offective, Inhibitory an%tneptlc O1L-0-80L [formerly O1l-of-Salt),
Tk for over 40 yenrs in thowsands of factories, garages, Industrelal
freat mid statlons, fre depariments and homes. Works four ways:
Combats infection; helps eheck oozing of blood: stimulnt ed heal-
iuzl:.'?uic:kur ielps relleve pain, Only S0 at your drgggise's. Must
sntlsfy you or your money back. Get Messe's OIL-0-50L foday.
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America’s Defenders
(Continued from poge 709)

exposed by bad scores in firing, the Army
may slip them dummy ecartridges—just
often enough so they won't know whether
the piece will fire or not—and can’t flinch
from it. Or the coach, prone heside his
pupil, may squeeze the trigger, getting bet=
ter scores from that pupil’s aim than the
flincher gets by himself—until he's cured.
But that comes later, after drill in rapid-
fire technique, windage, elevation, light
and mirage has readied the selectee to
smell powder. All this preparatory train-
ing has gone on for about two weeks on
the company street, the parade ground or
anywhere, but now a target range is re-
quired. Here's a hottleneck, for the safe-
ty precautions only begin with a wvast
empty danger area in line of fire. Ranges
are busy seven days a week, dawn to dusk,
and range eapacity is being doubled and
redoubled so fast that today's statisties
would be ancient history next week.

During instruction practice with known-
distance targets, the coach remains at the
pupil's elbow. It begins at 1000-inch range,
often with .22 caliber equipment, progress-
ing into ranges of 200, 300 and 500 yards
with the M1 rifle. It begins with unlimited
time to fire four shots, and gets tougher
until a man must drop from standing to
prone and pump sixteen shots into the 300-
vard target within sixty-five seconds. It
ineludes all four body positions; it burns at
least 140 rounds of ammunition, with care-
Ful marking and scoring of each shot and
constant correction of errors—and it pre-
pares the selectee for his record practice.,

Now he's on his own, with no coach, to
prove himself a rifleman. In Course A he
fires twenty shots slowly, forty-eight rap-
idly, using all four positions, and ranges of
200, 300 and 500 vards. He stands or falls
on this record. If he falls, he returns to his
coach. If he stands, he goes on into field
training under simulated combat condi-
tions—unknown ranges, moving targets,
antiaireraft firing, in all their finer points.
He learns to find a small target in a big
landscape, by verbal description or tracer
bullet., He learns to “lead” a moving tar-
get, firing at the forward half of a man
walking at close range, and five lengths or
more in advance of a hostile airplane, de-
pending upon the angle.
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Vehicles are simulated by boxlike tar-
gets mounted upon sturdy sleds, towed
across the combat range by hidden trucks.
A series of staggered pulleys and a trip
knot in the tow rope give the target-car=-
rying sled a zigzag course at momentarily
varying angles.

Antiaircraft marksmanship, essential in
modern warfare, requires a new firing po=
sition. Erect (not squatting) on one knee,
with the other foot well advanced, the ri-
fleman can swing his body smoothly to
“hold” on the target for an arc of 180 de-
grees as it flashes past, ending on the other
knee. Targets at first are silhouettes on a
miniature range of 500 inches. They travel
on overhead wires at fifteen to twenty feet
per second, simulating overhead, non-
overhead, diving and climbing planes. Fir-
ing is by groups, and obviously the range
must have a huge danger area. Even more
elahorate safety measures are required for
the final phase—group firing into a sleeve
target towed by an airplane.

So runs the course of training America
back into the Daniel Boone sharpshooting
tradition. “Any man physically and men-
tally capable of being a soldier can be
taught to shoot well,” says the Army. “This
for many years has been the basic principle
of rifle marksmanship in the Army, and
experience has proved it correct. It is not
unusual for an organization to qualify ev-
ery single man, in the course of a training
season, with a high percentage of experts
and sharpshooters among them."

Many a mechanie, technician or bugler
may put in his year of training without
cver drawing a bead with a Garand, it's
true. But the backbone of this man’s army
is the able, self-reliant rifleman still, and
the Army knows how to face this crisis
with a sturdy backbone in the old Ameri-
can way.

Sulphur Melted Safely in Ladle

To melt sulphur
in a ladle quickly
and without ignit-
ing it, cover the
QP wy ~ ladle with a piece

- £ of fine sereening
and pass the flame
of a blowtorch
over the contents,
as shown,

BLOWTOREH
" SULPHUR
1

| FINE
| SCREEMING
1 i
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WILLIAMS'/
“SUPERRENCHES” GET
INTO DIFFICULT PLACES

When the job demands “wrench power” in
the lightest, trimmest form possible — these
extra-strong, chrome-molybdenum wrenches

are the answer. For close-quarter work in
hard-to-reach places they have no equal. They
are made in all popular Open-end patterns; in
the thin-walled 1Z2-point Box patternm which
will completely rotate a nut when handle swing
is limited to only 30°, and in many special types,

“Superrenches” are part of the complete
“Williams™ ling which includes both Carbon
and Alloy steel types for practically every
kind of service. Mill Supply and Automotive
jobbers everywhere sell Williams'® Wrenches.
Industrial workers and
mechanics in the vari-
ous trades can buy
them, at a liberal dis-
count, either direct
from these suppliers
Y or through their em-
ployer. Ask your Fore-
man or Superintendent,

AVILLIAMG

YOUR BEST BET FOR
WRENCHES

GET YOUR FREE COPY
An interesting, informative
book that every mechanic
needs, Data on wrench types,
tables of sizes, helpful action
photos. The coupon brings
your free copy.

o J. H. Williams & Co., 227
»  Lafayette St., New York City.
"~ Please send “How to Seclect
and Use Wrenches." FM 541
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and aopply with knife.
Rutland makes apatch
os lasting as the wall
itself,

60 POWER TELESCOPE ... 5919

VARIABLE EYEPIECE 20X—40X—50X
Ew !Thru teloscopes im ene. 3 diferent magnifications. 200
power for ultrasbright images with 40 and 00 power for

rtra long range, Guarantesd o belng distant ol jec
people, sporis evenls, ships, moon, stars
obe., B0 Lises as
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= blost
. iy ®here near the mosay, C ks B
b ultiple bens svsbein. 30 mo. ohjective lens. 5 sections,  Direstlons
imrluded [or R n# snicroscops.  American wede  Prompl ahip-
metnt guarnntosd.  We pay tbe postage.  Only 2085
BROWNSCOPE CO0.. Desl. 45, 5 W. I7th Sk, Mew Yerk, N. Y.

Makes Night Car Stops Safe

Motorisis tske heed! Light n RED FLARE when forced
ko stop o the faad gt miigcht, Can be secn for milest
Gives ample light to ehange tires. Burns in wind,
rain, snow! Nop-explosive. Mo match needed, Lol
by friction eap, wrns 20 ninuies. Three fores, in
leeavy cardbanrd ean with metal emls sent prepaid,
mnywhere in U.5.A. for only 81.00. Order fogday, Get
1M piRcleclicn now. Nedl Lime you drive al night
yod may need ik

DANCO SALES

P. D, Box 92 Fostoria, Dhie

powerisl mede for
[
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Light weight,
dorable, carefully built boats
8t remarkably low priees. Made of
toughent palvanized copper bearing
fteel, Wood pun-wales, Heavy trans
woraA Tor onthaard motors, Two or more
budlt-in air chambers for extra booyaney

In cade of agpset,  Heal wave rlders: cany
to handle., Mever leak or wn . Alwaya
redy for pee, Hoth roond and flat bottom
Beantas wll slzes and atylea,

Write For Free Boat Booklet with de-

seription prices of complete line of

matal beats—knockabouts for fishermen, 12
light weight livery boata for parks and Te=
sorts, heavy duty eraft for out motara,
Dealers Wanted —who con develop volume salss,

COLUMBIAN STEEL TANMK COMPANY
F. 0. Box 4336-A Kansas City, Migsdur]
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Clearing the Rails for Uncle Sam
(Continued from page 673)

volume, the railroads are at their peak.
Within the last 20 years, our railroads have
been practically rebuilt and in their essen-
tial features are actually new, though the
art of rail transportation itself has a cen-
tury of experience behind it. When trans-
portation service is required in astronom-
ical quantities, whether in war or in peace,
the railroads leave other agencies almost
out of the picture.

Let us assume the army of the United
States is increased to a million and a half
men actively under arms. That means the
railroads must carry a million and a half
soldiers where and when the authorities
direct. It will be a big job and no one re-
alizes it better than we railroad men do.

What is not generally realized, I believe,
is the fact that in evervday work our rail-
roads are thoroughly experienced in han-
dling immense mass movements of civilian
passengers, larger in volume than any in-
dividual movement likely to be required
even in actual war.

To illustrate, at recent Presidential in-
augurations we have operated from 90 to
100 trains to and from Washington, and
handled 50,000 passengers in and out of the
capital in one day. The annual Army-Navy
football game at Philadelphia averages 80
special trains and more than 45,000 in-
bound and outbound passengers on our
rails alone. Every inviting weekend of the
summer we carry to and from seashore re-
gsorts of Southern New Jersey 100,000 or
more passengers—>0,000 to the beaches
and 50,000 back—requiring nearly 300
trains, and mostly concentrated from Sat-
urday noon to Sunday evening. Over the
last Labor Day weekend, three-quarters of
a million traveled on 2,000 trains shuttling
between Washington, Baltimore, Philadel-
phia and New York, the summer resorts
along the North Atlantic and points to the
west and south, At Pennsylvania station in
New York City, over 69,600,000 passengers
arrived and departed during 1939, an av-
erage of more than 190,000 a day.

These great civilian mass movements are
all army-size, some of them much more
than army-size. They are concentrated for
the most part into shorter periods than
army movements ordinarily require and,
except in the case of Pennsylvania station,

POPULAR MECHANICS



they are movements over only one rail-
road out of many in the country.

Last summer the nation witnessed an
impressive demonstration of fast troop
movements by rail. The Regular Army and
National Guard training maneuvers in
northern New York, Wisconsin, Louisiana,
Minnesota and Washington involved as-
sembling 150,000 men from every state,
traveling over practically every Class 1
railroad. In one period of three days
105,000 men were moved by rail, which
considerably exceeded in volume anything
carried out in the most active period of the
first World War, when this nation mobi-
lized 4,000,000 soldiers and sent 2,000,000
OvVerseas,

I realize, of course, that these training
maneuvers were not a test of the capacity
of the railroads to handle a modern mech-
anized army on a war footing, while at the
same time maintaining the transportation
gservice necessary for munition factories
working at wartime outputs. I realize also
that conditions have changed since the last
World War; but so have our railroads.

The average power of freight locomo-
tives in that time has increases 44 per cent,
the eapacity of freight cars 20 per cent,
and the speed of freight trains by nearly
two-thirds. The output of transportation
service—the ton-miles per hour of train
operation—has considerably more than
doubled. Freight cars of greatly improved
types have rendered loading and unloading
faster and more efficient. In the first nine
months of 1940, American railroads put
52,658 new freight cars in service.

These factors bespeak tremendous gains
in capacity to move freight promptly, and
progress in passenger transportation has
been fully as great. It may be of interest
to know that passenger cars of American
railroads could seat 1,738,645 passengers at
one time; that the 1,700,000 freight cars in
service, coupled with the necessary loco-
motives, would make a train 17,000 miles
long and capable of carrying 84,000,000
tons, Every day 33,200 freight and passen-
ger trains operate in the United States, so
that somewhere in the country a train is
starting on its run every two and two-
thirds seconds. Figures such as these may
help to visualize the tremendous capacity
which the railroads of America have avail-
able for the service of the nation in war
or peace,
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The 80000 1b. HAMMER

® Shaped from finest hammer
steel 1o perfect dynamic form
by the 8,000 pound blows of a
giant furl..lng hammer, this
TRUE TEMPER Dynamic Nail
Hammer is at once the most
durable and maost efficient ool
that can be produced for car-
penter work.
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Battling the Jungles for Oil

{Continued from poge 735)

devitalized, and were in no mood of de-
featism. They attacked the swamp and
licked it. When pipe rotted faster than it
could be placed, they brought in a special
machine which cleaned off the oxidized
seale, and put on a protective coat, which
in turn was re-coated with asbestos before
the pipe was buried.

5till, a great enemy lay in ambush—rain,
devastating and deadly, beyvond any North
American’s imagination. Tropical storms
hit like a blitzkrieg. Up swelled the Mag-
dalena and its tributaries, and out went
roads, communications, bridges. Camps
were flooded, pipe and equipment were
buried in silt and water, men were ma-
rooned and had to fight their way back to
camp on rafts, or on perilous high lines
that crossed raging torrents.

Often contact with the outside world
was only by plane; and two aviators, strug-
gling to keep that wvital thread unbroken,
gave their lives in a jungle crack-up. But
the order was, “Carry on,” and it was
grimly obeyed.

Pipe laying continued, rain or not.

Men worked in downpours of steam.
Trucks plunged across bridgeless streams.
Airplanes took off, heedless of ceiling.
Crews struggled desperately to keep all
arteries of supply repaired and open. Even
crawler wvehicles sometimes had to be
pulled from the muck, but they never quit.

When the rains were gone, and men had
withstood the assault, heat came again.
More mountains, jungles, swamps lay
ahead. Working against time, knowing
they must beat the next rain, men attacked
them. Growths that sprang up almost as
fast as they could be cleared were mowed
down, and pipe was hustled into the rap-
idly closing breach. Often these pipes had
to be dug from tons of silt.

And finally the end was in sight, and one
tepid day, the last mile wag laid and bur-
ied. The job which could not be done was
finished. Men who should have left three
times their original number in graves
along the way were there—disease had
taken not 1,500 lives, but only one.

The impossible was accomplished, and
American engineers again have said, “It
can't be done? There it is!"
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17,513 PIPE SMOKERS
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Once they try BOND STREET—the truly
aromatic blend—most hard-to-please pipe
smokers are set for life! That applies to &
high percentage of exacting smokers.

Yet—by applying that figure to readers
of this magazine—we know there are
17,513 pipe smokers who still have this
delightful discovery to make. That's why
we urge you to try it.

BOND STREET is rich-tasting—bite-
free—leaves no pipe odor in the room. It
contains a rare aromatic tobacco not hitherto
used in a popular priced mixture. Even the
ladies like its aromal

Buy a tin—today!

POCKET TIN

BOND
STREET

PIPE TOBACCO

A Product of Philip Morris
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® Tug rustle of leaves in a whispering
breeze, with the light of a moon for your
mood. An 0ld Town Cance is a world
of your own . .. your passage to peace
and contentment,

The dip, dip, dip of a Redskin's pad-
dle takes you through quiet enchants
ment. Paddling or resting, it's steady
and strong. It’s sturdy and easy te own.

FREE CATALD shows all kinds of Canoes

for paddling, sailing or out-
boards, Also Ouiboard Boats, including big
all-wood family boats. Rewboats. Dinghies.
Write teday. Address 0ld Town Canoe Coms
pany, 735 Main Street, Old Town, Maine,

Safe as a Hand
Saw

Tt'e fast . . - riiks 6o a8
avarsgs =4 1 in

DREMEL MFG CO. By M irmne vy
Dupt. S111E ACE §non daishted
“C“‘i. WISCOMNIIN aiter § dave trisl.

Spa bow sasily Rogers dess yeor mending, repair-

lenltier goods | , . incredsbly sfreop—eney fo apply.
Sells 10c and up In tube, jar or can at your local
Hardware plore e send 10c For full sized jar plus
Joor iltwsiraied beek giving Dew [deas, new plans for
making wasful articien—abso includes new. pt of
free profect sheets—wribe Dept. -0,

ROGERS GLUE. GLOUCESTER, MASS.

SEMD for Fran illustrated
project boeokiet

Img en furmiture, mimers, glasewire, ceockesy,

I {’f?q

“Baby’’ Engines and Super Fuels

(Continued from page 6B3)

od of expressing higher engine efficiencies
in terms of improved fuel is in a reduction
of the rear-axle ratio. If the power of an
engine, for example, is increased 10 per
cent on account of a higher compression
ratio, and it is not considered advisable to
use this extra power as performance, the
axle ratio can be reduced and the engine
allowed to operate at lower speeds while
still producing the same acceleration orig-
inally attainable with the higher axle ratio.
Naturally, with the engine operating at a
lower speed the fuel economy of the car is
improved. In the final analysis, however,
the high compression ratios probably will
be utilized by means of smaller engines
producing the same power as larger, low-
compression engines, With such small en-
gines the gain in economy will be two fold;
first, because of the inherent high efficien-
cy of high compression, and second, be-
cause the smaller engine has less dead
weight to be carried around.

Supercharging has not been used to any
great extent go far in the automobile field,
although research laboratories are study-
ing its application for greater economy and
power output. In aircraft engines super-
charging has demonstrated that the best
fuels available can be utilized. In super-
charging the fuel charge is forced into the
cylinders of the engine, pressures are high,
and again the octane rating of the fuel is a
limiting factor. Fuels as high as 100 octane
ratings are available commercially for air-
craft engines, and in the laboratories re-
search work is being conducted with fuels
of substantially higher rating. Hence, the
importance of high-octane-rated fuels that
are foreseen for automobile engines.

The added power obtainable by super-
charging was determined by laboratory
tests conducted with a eommercial passen-
ger car engine. The first tests were run
with the engine operated on 78 laboratory
octane rating fuel, without supercharging.
Then the engine was supercharged and op-
erated on 90 laboratory octane rated fuel,
and the power output was increased about
80 per cent.

One of the possible applications of su-
percharging is 1o obtain greater fuel econ-
omy. Engineers have compared the fuel
consumption of a large engine, unsuper-

POPULAR MECHANICS
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charged, with that of an engine of half the
displacement that has a supercharger cut-
ting in when maximum power is required.
At maximum power the fuel consumption
of both engines was found to be identical,
vet at lesg than maximum power the econ-
omy of the smaller engine was consider-
ably better.

Most of the operations of an automobile
engine call for only a fraction of the power
the engine is capable of delivering. The
difference between the power the engine
can develop and the power required to
move the car for any given speed is a re-
serve that ean be put to use in hill climb-
ing or for rapid acceleration. The super-
charger can be arranged to be inoperative
except when full power is demanded. For
normal operation on highways a small en-
gine without supercharging would show
excellent fuel economy. When full power
was required, as on hills or for accelera-
tion, the supercharger would come into
operation, and the automobile would have
the same power as could be delivered by
an engine of twice the size but unsuper-
charged.

It has already been stated that engines
of higher efficiency place greater demands
on the fuel. In addition to this, such en-
gines also demand more of the various
parts which go into the engine, and it is
generally agreed that the designing of the
engines of tomorrow will call for many
hours of long, tedious research work he-
fore they eventually reach the motorist.
Engineers of the automotive and petroleum
industries have recognized this fact and
already many laboratories are busily en-
gaged in the further improvement of such
essential engine parts as spark plugs, ex-
haust valves, pistons, piston rings, bearing
materials, and engine lubricants.

Mr. Bartholomew, who directs Ethyl's
engineering laboratories, back in 1930 said
that “the possihilities of the internal com-
bustion engine have not been exploited to
anything like their ultimate limits.” Mr.
Bartholomew then predicted that by 1940
compression ratios would be 6 or T to 1,
and fuels to operate such engines satisfac-
torily would be available. The forecasts of
1930 have been fulfilled, and in predicting
better engines, of greater power output
and economy, he says, “Progress during the
next 10 vears will dwarf the achievements
of the last decade.”
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Chamifrions give the same defr

Today the quality and condition of your spark
Elugs establish to a greater degree than ever
efore the performance and economy you get
from your engine.
Champion's Sillment* seal not only prevents gas
or compression leakage which causes overheating,
:Ind results in mugl:l uneven :nglne per‘fﬂrminl:t,
burt in so doing assures that smooth, economical
engine performance which the maker built into it.
Ch&d: up on your spark plugs at regular inter-
[ vals and replace them every 10,000
miles with Champions—the :.park
plugs champions use—for maxi-
mum performance and economy,

" Mo other spark plugs have the patented
(Sillment seal) which keeps Champion
Spark Plugs permanently free from trou-
blesome gas of compression leakage
common to ordinary spark plugs.
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Here’'s a
real

F wou conzider a ham-
mer, screw driver and
pliers to be necessities

in vour home, so is a ean of
Emooth-On No. 1, beenuse
Smooth-On 18 also essential
to keep the mechanical
equipment of your home and
auto in good condition.
Smooth-0n will frequently
enable you to avoid an ex-
| pensive repair jobor the cost
of areplacement part foryour
heating syatem, waler sy s-
tem, automohile, and house-
hold fixtures, utensils and
tools. because Smooth-On
stops leaks, seals eracks, and
tightens loose metal parts.
Emooth-On is ensy to use,
becnuse this many-purpose
iron cement requires no
heat, no dismantling of
parts, and no special tools, [t
13 eeonomical, beeause o fow
cents worth will do maost
repair jobs, and the unused
part of the can does not de-
teriorate. The results are
Insting, beeause Smooth-On

21 hardens like iron, and has
Tightening Leaose been proven by 45 vears on
Paris the market.

Stopping Leaks

Buy Smooth-On No, 1 in 1%-vz, 1-h. or 5-lb. cans
from your hardware store or, if necesgarly, from us,
For your protection, insigt pn Smooth-On, wsed
by mechanice and repair men since 1885,

FREE

40-Page Repair Handbeok, with 170 disgrame and simple
inatruciions for dozens of money-saving repalrs to equipment
arcund the home, on the auto, and In the shop, This handbook
will be a revelation as o the many ways you can reduce the
upkeep codts ihat total a large amount every year. Your copy
sent fres if you return the coupeon.

374 Communipaw Ave.,
Jersey City, N. J.

Name. .

FN 0 I LN B P T H LIS KL

Dot with, SMOOTH
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SMOOTH-ON MFG. CO., Dept. 37

Please send Smodh-On Repalr ook,

ON

X ‘} v T
Streamlined Lifesaving
{Continued from page 715)

“We anticipate the danger here” says
Chief Crocker. “We get them out of the
water before the situation becomes serious.
There’s not so much actual lifesaving today
as there was a few vears ago. Our work
today is chiefly accident prevention.

The surfboard used for rescue work is a
revision of the Hawaiian board. It differs
from the native board of the islands, in that
it is of hollow construction and not as wide.
Paddle-board is the proper name. The
rider crouches near the stern end and uses
his hands as paddles. The average hoard
weighg from 35 to 55 pounds, and is easily
launched even through a heavy sea.

An actual test recently proved the surf-
board offered the fastest means of rescue.
An experienced guard using a surfboard,
starting from scratch against men using
torpedo cans, rubber ducks, rescue tubes
and boats, not only reached a “victim”
ahead of the field but was able to load the
man onto his surfboard and be well on his
way to the starting line before the others
had arrived at the point of rescue,

The lifeguards, with few exceptions, are
men who have just graduated from high
school or who are attending college and
seek a summer job on the beach. There
are, however, some who follow the work
as a career. A lifeguard on full time, re-
ceives 8160 per month. Part-time guards
are paid 622 to 70 cents per hour,

What type of man makes the best life
guard? Chief Crocker says the ideal guard
iz “a combination of fish and bull, strong
as a bull and swims like a fish.”

“Big hands and feet are also a valued
asset,” he says, “while brains are just as
necessary as brawn.” Other gualifications
are: Height: 68 inches; weight, minimum
155 pounds. Obviously, a rigid physical
examination is necessary.

An interesting department of lifesaving
along the Pacific Coast ig that of the Junior
Life Guards. Boys of 16 years of age, and
over, are eligible. There iz no compensa-
tion, but the boys serve as assistants to the
beach guards who, in turn, teach them life-
saving, the use of surfboards and first-aid
work, all of which will later qualify them
as full-fledged lifeguards. At the end of
the season, the Junior Guard, if he merits
it, receives a badge and certificate.
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MAY IST T0 MAY 10TH
NATIONAL HARDWARE OPEN HOUSE.....

Check Your Hardware Store for

Values and Variet

OR over 70 years, Stanley “Bailey”
Planes have been an indispensable tool
in the kits of skilled artisans. Constant im-
provement and refinement have kept these
fine tools “ahead of the times.” Quality fea-

stee
ing.
34

line

tures: fine balance, easy
fortable handle, laid

THE TOOL BOX OF THE WORLD

"

1 cutter, no chatter-
Write for Catalog
describing the full
of Stanley Tools,

STANLEY

Trade Mark

Writs with wle
hardesd nred  fis
meial, liks W

PROTECT YOUR TOOLS F ROM THEFT

Complsts Outfit $3. 50— Pragaid Marwbary

“quu AAF PEN CD., 3927 €. Stark5L,, Factinsd, Gen,

adjustment, com-_ #

STANLEY TOOLS

DIVISION OF THE STANLEY WORKS

NEW BRITAIN, CONN., U. S. A.

wbrishly any pams or deaign on tha

#mt osle mEd insir
jEing em paper with

o BEF

lll'nl.:IL ehgizlad [rva,

Write teday.

="
< T )

Model "

RED-E

for Sport,Business, Deliveries

|Uu MI- fafﬁeﬁal _

Tractaor

1 e 3 HY Colilvitine, lg 'I[ plowling, oie.
Li-HEE fi. minute. High cledrance, spao l:‘—
paving power turn. Trouble-free, coonomis
cal, safe. Low lal:iurr price, & ||.J|-.il\.'!|'1".'\.|.
2 weeks irinl. FHEE book—Wrlte today.

dotaiin

DEALERS

Special OMer Rdw
available to deal-
ern. Write for full
at ofmew!

PIONEER MFG, CO, |

Dapt. TV-51 Wt Allls, Wi,

BIJII.D=M~WHDER CENERATOR )
For nghturﬂcﬂrrwlﬂl- Th-3 Per e,
Complete PLAMN skl W nlalog NELEER

Sag, Over 1N Electrical ."u|1;|

Lelay Mig.

Min ne.'lplu lis, Minnesata

Bargaling,
Co., 1347 Lelay Building,

CATCH FISHI

Writs [or s

pa. \\'lllun l-umilr [=["8 Jl-llil' .lunlnl Ave.. '!-l u-uh...

Ma.

-
Fu-r FREE Hoak.

SAW 10 TO OTTAWA MFQ. CO.

CORDS A DAY =l a3z7 Wood St,, Ottawa, Kant.

*39@

OTTAWA to work for you.
m“.s“ MONEY! Wool is 1.1lllr'l.l|d
:I.h. s more tban 10 men, sy op-

Falla tresi—anws limbs, [lss
ine for oikor wark. ita

Say

MAY,

wvou gaw it in Popular Mechaniea!

1941

WRITE! 35500 el ven o  riceat
CUSHMAN MOTOR WORKS, Dept. P-§, Lincoln, Nebr.

Big Money for Workers

In Home or Shop

MONEY-MAKING PROJECTS. Make eolor-
glazed concrete lawn, cematery pottery with-
oput molds or eores. Mew patented method, 35
homemade equipment makes 2,600 design
gizea. Use anly sand, eement, cheap 1
wary, Eiftwar novelties. Plastios
marhl markers.
3, walls, :
ment waterprocfing.

erevestone
Guarantesd lmses
MAKE MONEY

with these projeets, Dperators
wanted everywhere No experience
needed, Men; seni ] 10e TODAY for

illustrated I;uu,_h_-{ colorplates, detnils.

NATIONAL POTTERIES COMPANY
Dept. &6, 11 W. 26th 5t., Minneapolis, Minn.
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7hes FREE CATALOG

will help you select

the WELDER you need
Sernd fo it today

Choose wisely.
Find out about
all four Rnew
models before
you declde !

Emerson-Elec-
tric, Multiple-
Service A-C
Arc Welders
cost less o
buy, less to
operite, less
(o maintain,
give longer
service. Cons
tinuous duty.
APPROVED
by UNDER-
WRITERS".
Sires: 75, 150, 200 and
300 Amp madels, Up to 30 welding
beats. Take rods up to 14" diameter! Portable, com-
pact, streamlined. Wide 'I-:lil'lﬂ'- of uses, from home and
garage service to heavy castings and structural steel.
Before you buy ask for catalog No. 519.

THE EMERSON ELECTRIC MFG. CO. - ST. LOUIS, MOD.

BUSINESS CARDS

done in Vellotype
raised process ;

Yes—your firm name and address. and
salesman's name can be all on your
business card at this astenishing pricel

They ore mnol ordinary printed
cards. They are of a quality thot will
hold its own and stand oul from the
crdinary. You can be proud to pre-
sent your Wiggins Ua!lnt}-pe printed
business card to anyone!

Write for samples and price schedule.

The John B. WIGGINS Company

1167 Fullerton Ave., Chicago, . |

VISE-GRIP. :

WRENCH _ — S8y

250 FOR
300
4LOT PRICE 5235

[ ]
Full Tab Cass for
loges cards FREE
with yau e

GARDEN TRACTORS

6-H.P. riding type, 3 & 6 H.P. walking types,
also 1-H.P. cultivator for the small tracts, Pricea
start at only £84.50 with cultivater and equipped
with rubber tires.

Before you buy—Write for FREE 43 page
illustrated folder.

POND GARDEN TRACTOR CO.
Box 216D45 Ravenna, Ohio

NEW Grinding Attachmeni

hr £ o 16" Metal l.mu. Eulld it Yoursell.

I prlul.lhm grinder = your means. ¥ ou mvé

i.l' hg' isking bnfﬂml.-ml.thlh.lla eastings, “"ou! WL

ingha JII.'IH.EIi hlml.h
Agraanies 19

WAk, plalEng, hl llI

etnlern  Sharpess

both iadérned el senoes lllurdln
Mirror Enleh #silly -:leu-« Ckrinds
shafie, hard er ol Aoles

il g :-nm. Dipes lmrurl-:

dn.l'l i " usen, [or home work-

e farsd o "rr:.':l'.h-. ahoe Wi jor FEEE dasrated A=
|-=I;lmr| fall informatinn. = Only 595
Huren Machine & Tool Ca., Dept. B-5, Yale, Mich.

RE- STHIHG RACKETS AT HOME
«s EARN MONEYs
WITH THE WONDER VISE

It's pleasant, profifable work. No o ox-
e of Akill required Ensy (o
rH-.rn Full Hne of gunruntesd Strin l?-
ing Tools, Frames, Gut and Sk
Strings. E Vory fiem high quality.
W. A. BICKEL & CO.

137 M. Marion, Dopt. A-51, Oak Park, 0.

GENUINE U.S. BARGAINS

O. D. WOOL BLAMKETS (USED) . $2.19
MCCLELLAN SADDLES (USED) . 5.95
U. 5. 45/70 RIFLES (USED) . . . 425
GAS MASHK BAGS (NEW) . « <09
Thousand s af Cther Bargains in bili Ourdoor
& Sport Goods for I-l“unw.Flm-ﬁ.S:::rr: Send 10g
for 32-page catalog renarned with st arder.,

A and N SUPPLY CoO,
4720 LESTER ST. RICHMOND, VA.

BRUSH PLATING OUTFITS

. for autoparts, reflactors, faucets, bicycles, .
Me tanks ng:nunu Frea par‘llculam

GUNMETAL CO., AVE.M, DECATUR, ILLINOIS
TRAILER BUILDERS' GUIDE & CATALOG oruy 10¢

Hulld m :mﬂ-r' ensl in Share time "'”.ll
Y Line uiv = axl

:I-In:hu C !ﬂ.ﬁi wurll.Lnu: 1,|.|.|,||- prinis 'Dﬂl'lll'
e, Unbeersa Har, readily stisched Lo
anr ear, SEND 102 TODAY FOR CATALODG.

HAMMER HLOW TOOL COMPANY, Dept. 106,

Wiannais; Wis.

Maoat powerful, rmost oeeful hand-tosl)
Grips wiih terrific pressure, and bocks o
work with non-slip grip, rrma.l'rtl locked
with hards rcm:w-ult Bk ERIT T e
ohe N?‘ actually = ml'-lllllr Vise,
S uper E'!:IEE P'J]'I-u Wrench, UE‘“’UEH'!
'“.rr:u*l: Locking Wrenel, Toup;lt-?wm—ﬁl-'[-
M ONED Ideal 'I.n hold small work ;Mh.:g'
®rinding, drillin ete. I-Ivu]ds anyLhin d.
sguare oF olherw sm
sny  angrle. A justabhle En rlchet=like or H-'I.'l
b netion. - Lhent, trim, handsame.  Finest alloy
ol #teel. MNickel finlsh.
T‘Hv |Tl If wnahie Lo n‘btnln l:rurn nu\' toenl deal-
" pr oor supply firm, opde rect from l'm’:-
tary on 10-day money-bnck lﬂ:l ' 10, !:l ‘TS g
Malled C.0.D. Or . 0 peewipt of price. Free’

PETERSEN MFC. COMPANY, Dopt, PS5, ﬂ!'lli'lT'l’ NEBR.
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Makes marvelous movies at everybody's price
CINE-KODAK EIGHT

See it at vour dealer’s

Print Your

~3 Cards, alattonery, elroulers, Lags, labels, photo and

& movie titles, ndvertising, pie, Save money. Print for
Oitisers, Good Profit; sy roies b, Haed r:huuj liae Epgruving,
Aaa, j.pnlnr -uull'll 58, Serslar it 318 u [ [ree raislog
pnd ol detal HELSEY IMC., 537, Meriden, Conn.

Ly
L;fl’_l'ﬂ o

POPULAR MECHANICS



i3 30.

Army Engineers Practice for War ;
I'LL TAKE

{Continued froam page &B87) , THE
tasks, road scrapers and other highway 4 WH ITE
construction machines are included. ONE EVERY

Instead of doing their work in compara- T I TIME
tive safety—behind the lines—the engi- '
neers operate in war in the forward part
of the combat zone—mainly to assist the
other fighting arms. In emergencies, when
the need for reserves is more pressing than
the need for engineering work, units of
combat engineers go into battle against the
enemy. Often the combat engineers have
the hazardous task of clearing the way for
bridge-building units to throw a pontoon
span across a stream or ravine—and that
means fighting if the enemy is inelined to
contest the advance. The combat troops

Black-on-white! The crack-proof white

surface is bonded to the steel —protects
it from rust. Favorite Wyreface is easy
to clean, hard to kink, durable. Guar-
anteed for one year, 25, 50, 75 and 100
fr. lengths. Mail coupon today for free
sample of the line and illustrated folder.

launch their small assault boats and move
out on the water, eyeing the opposite shore
and keeping weapons in readiness,

Another important phase of the engi-
neers’ work iz surveying and mapping,.
This includes not only preparing maps, but
producing them in gquantities by printing
or other means, and distributing them to
the other arms and services.

There are also special units, such as
camouflage, pontoon, railway, water sup-
ply, dump truck and shop companies. All
these many tasks have two simple pur-
poses in time of war. One is to make the
movement and supply of Uncle Sam's
Army easier. The other is to hinder the
movement of the enemy.

In peacetime the engineers direct rivers
and harbors improvement, flood control
and other public works. In the early days
of this nation’s expansion, Army engineers
located, constructed and even operated
railroads, such as the Baltimore and Ohio,
the Erie, the Boston and Albany, and were
in a large measure responsible for com-
pleting the first transcontinental lines. In
the course of his life career in the Army,
an officer of the Corps of Engineers may
spend a full half of his time on civil works
duties. Such work is invaluable in training
the engineers for the huge tasks of con-
struction required of them in war., They
built and maintained, in the World War,
railroads, roads, bridges, wharves, docks,
warehouses, barracks and hospitals, and
water supply, electric power and other
utilities systems needed in France for an
army of 2,000,000 men.

MAY, 1941

FA#S‘I'\FITE WYTE FAC E

STEEL MEHSUHlNG TAPES
KEUFFEL & ESSER 0., Esi. 1867
LOOK Depe, 135, Hoboken, M. J,
FOR vl e
THIS L7y Aditrens, .
DISPLAY

All Steel table with
4 chairs attached

—elze only F4 in. x 14 In.x 5 In.
in & aecond to S5 £ 3 It
Holds B paotands,
] el Nothling eise Hike 1t, for camp-
‘ Ing, pdenica, hunting, traveilng.
-5 Toomy, comfortable. Write for
o Bpecial Price pnd complete de-

I Table Co.—Dwpt. 534
i Chicagea

BOAT KITS

Kayaks, Rowbgats, Outhoards,
Inboard Runabouts & Dinghies

e T-Aak-11"" oit Eo AL pars for
gufek homa  sseembly, Com-
sie with Wardwae—Evary-

y ‘.-- '\ tln.< Himple

] I||<|"||-r~-

H " Bare
“LIJS-T“I“ED EBIEF_E::T .h_‘fﬂ?'z *aﬁuin i Your 'imn

DETAILS avo MAT SEND 10c POSTAGE
& MI]I]El.Sm'I]ESIEHE g TAGE
e L Tt

KAYAK BOAT CO., 154P—East 129th St., New York, M. Y.
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Reclaiming a Farm Empire

{Cantinued froam Colarote Section)

dam. Large-scale handling of low-grade
ore is said to be proving profitable.

Since construction progress hinges on
the rate of pouring, an ingenious cable-
ways system was devised to handle the
6,000,000 wvards of concrete. Complete
bucket coverage of the job is provided by
seven high cable lines radiating from the
top of a 460-foot head tower to seven
smaller movable tail towers traveling on
curved runway tracks at various locations.
Eight-cubic-yvard buckets are dumped on
an average two-minute schedule.

In the construction of the 460-foot head
tower, 60-foot steel columns, weighing 54
tons, were trucked over mountain roads,
Holding up the other end of the cableways
are the 200-foot tail towers nearly a half
mile away. To give mobility, the tail tow-
er legs are mounted on 12-wheel trucks,
riding on super-elevated tracks in front
and on level tracks in the rear. These
curved tracks, swinging in an arc from the
head tower, allow the contractors to reach
all parts of the job with the eable buckets.

Because of the distance from the pour to
the head tower, from 500 to 2,000 feet, each
signal man has a radio headphone so that
he may talk with his cable operator.

As the dam rises, more than 1,200 miles
of one-inch pipe are being embedded in
ihe eoncrete for a cold-water cooling sys-
item to prevent eracking. Thig network of
pipes at five-foot intervals will reduce the
temperatures 50 to 90 degrees within five
weeks, completing the cyele of expansion
and contraction so that the contraction
joints can be filled with grout to make the
structure a solid monolith, Without such a
system, the cooling would continue for
perhaps a hundred vears with shrinkage
and cracking throughout that period.

No small item in the Shasta contract is
the 30-mile relocation of the railroad and
highway, involving eight major bridges
and twelve tunnels, The Pit River bridge,
extending 500 feet above the present river
level, will bhe the tallest double=deck bridge
ever built.

Second massive structure in the Central
Valley Project is Friant Dam at the head-
waters of the San Joaquin river, 400 miles
to the south. This dam, 3,400 feet long,
will be the fourth largest concrete struc-
ture ever built. Towering 320 feet, it will
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be the world's second tallest overflow-type
dam, topped only by Shasta. Its 2,200,000
cubic vards of masonry will impound
520,000 acre-feet of water. Diverted by a
cement-lined canal, a flow of 3,500 cubic
feet per second will be carried by water
bridges over the Kings, Kaweah and Tule
rivers to empty into the dying Kern river
160 miles away. A second canal flowing in
the opposite direction will eross the Fresno
river to emply into the also dry Chowchil-
la river 40 miles away.

As at Shasta, a mechanized industrial
army operates scores of wagon drills and
jack hammers for blast drilling and grout-
ing. Huge serapers and 28-yard carryalls
remove the exeavated material. Instead of
the cableways system for handling con-
crete, a virtual forest of derricks and big
hammerhead and whirly cranes mark the
skyline., Buckets of concrete, carried by
Diesel trains along a 2,200-foot-long steel
trestle, are picked up by the giant cranes
and lowered into place.

Another unit in the Central Valley Proj-
ect is the Contira Costa canal system,
bringing fresh water from the mouth of the
Sacramento to a dozen cities along San
Francisco bay. Designed to save time in
building this 38-mile waterway were in-
genious trimming and lining machines
mounted on steel frameworks spanning the
canal prism, The trimmer machine had
two chain bucket conveyors extending
across the bottom of the canal and up the
side slopes, trimming the dragline cut to
exact dimensions. A lining machine,
mounted on a similar V-frame, automat-
ically surfaced the canal with concrete.

Final unit of the vast project is the canal
system tiransferring surplus water from
the regulated Sacramento river up the San
Joaquin river to replace the original
stream now diverted to the parched lands
far to the south. Taking 3,000 second-feet
of water from the delta region of the Sac-
ramento, a series of pumping plants, oper-
ated by power from Shasta Dam, will lift
the water 200 feet to a high line canal fol-
lowing along the old river bed uphill for
a hundred miles. Dumped into the Men-
dota pool, the water will be allowed to
flow back down the San Joaquin river bed
to the delta whence it came, thus complet-
ing the greatest irrigation cyele in history.

POPULAR MECHANICS



B OST motorists know the all-weather ﬂllvunmg_:y;i of

famed Fisher No Dreaft Ventilation. But that’s only
one of a number of features the new Body by Fisher pro-
vides to assure your complete comfort whatever the climate,
.\-[Itl‘.. forinstance, the wide 'I.'.urh'l} ufrur'I hods and materials
used for insulation purposes—each scientifically adapted to
ils Irzlrlh':ll.‘!r lm'uliull in ‘dr:‘m‘il.‘ll'h_':: 'I.\'ith t]u: most modern
developments in sound and temperature control, Add this
to the advanced styling, greater roominess and inereased
solidity of the new Unisteel Turret Top Body by Fisher
—and it's easy to see why folks are saving, “Bodv by
Fisher is "417s guiihi to better value,”™ which Ipaq]_-*..u'mr,
of course, to a General Motors car. -

“BEST BUICK YET"" is the |q:-|m!nr way to deserihe this
JREY | hr.nug... And one reason for that 1= ite decker vl
roomicr new Hody by Fisher—shown here on the Buick
SvreR d=door Sednn. 1078 & wider, looger ody with rear
disira hinged at the front for greater safety and may be
had in two-tone body colors, if desired, at po extra cost.

ON GEMERAL MOTORS CARS ONLY:
CHEVROLET » PONTIAC - OLDSMOBILE - BUICK - CADILLAC

MAY, 1941

1 Special rock wosl Insulation
in cowl — an exclusive Body by
Fisher feature,

2 Falt deadener cemanted to
dash backed by insulator of jute
ond fibre board,

3 Floar complately covered with
falted paod,

& Jute pods for extra insu-
lation &f fleor in front and rear
:nmpudmunh.

5 Falted pods cemented to roof,
cowl, door, side, and trunk lid
panels.

& Trunk walls and whael hous-
ings insulated with spray-on
decdener, which odheres
permanently to curved surfaces,




CASC ITE

WATERPROOF Resin Glue

Are you planning outdoor projects now? Casca-
mite (the famous industrial resin by Casco)
assures msyﬂ_ﬂerman ent gluing on boats, garden
furniture types of outdoor construction.

FAST—Mixes in a moment —in cold water. No heating.
MNo waiting.

WATERPROOF — Actually stronger than the wood —even

after prolonged soaking.

DURABLE — Unaffected by mold or outdoor exposure,

STAINFREE—"on't discolor thin

veneers, oak, mahogany, ete,

Sold by leading Hardware, Paine and
mber Dealers—10c, 25¢, 50¢,85¢.

SEND 10c for a generous TRIAL
CAN of CASCAMITE and ** Mighry
Facts" folder— complere directions
for fool = proof gluing, Address—

CASEIN COMPANY OF AMERICA
Dept. PM-541

350 Madison Ave., New York, N.¥.

Chasa dxf". Complete .”1_|:| 276 poset 12 pt E‘nr.lut

mital type, standard height; ink, paper, riglets,
ready far jobs, 39.95 Foub. factory. $20 value,

Pony Kit— Extra 12 pt Gothie, font amafl Gothie

PECK

POSTCARD 2
(8 pt on 12), 24 pt Outline, Extra 12 pi Quads &

F“Ess Spoces, Wood type case, Tweezers, 4 Ib. Wack ink,

50 Xmas, eards. Heg, valus 8685, § Mﬁ‘wl{l

ive Bank references or attach
hpg.wt. 24 Iba. Pony Kit 6 1ba.

PECK BROTHERS, 2892 Whitney Ave., ML Carmel, Cann.

E-m 45, Mail order today before Frii."':'.‘l ndvanee, Tday trinl.
ACK Gl_, ARANTEE, If ardered €000,
§1,bal.on delivery. All prices F.OB_fuctory,

ANUFACTURING
OPPORTUNITIES

NOW I3 THE TIME TO CASH IN
on  the growing building industry.
Make a new and better building ma-
terinl—one that cuts building costs at
every step—the kind your builders de-
mand and are waiting for.

WE EQUIF YOU with a Line Pro-
duetion Machine—Raw materinls enter
- at one end—finished products emerge
- from the other—You make new, scion-
tifically designed building units in
more than 40 beantiful eolors—You
opernte with 1 to 8 men who produce
a volume selling up te 2200, per da.
INVESTIGATE NOW. Send for 4
Ereva to Soeseac.”™ Tt tells how mants
. | facturers already established are mak-

| ingr outstanding PrOgross, Write l.m]n}'
while your territory is still open.

W. E. DUNN MFG. CO.
600 W. 24th St. Holland, Mich.
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Roughmg It the Easy Way

{Continued from page 677)
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Aluminum cooking and tableware are
very satisfactory but it's a mistake to use
metal cups for hot drinks. Use crockery
cups or some other ware that won't burn
yvour lips, Some of the new table sets made
of plastic material are light and ideal for
camping. Square frying pans are good for
cooking strips of bacon and are easy to
pack. Some of the new lightweight ice
chests carry a supply of Dry Ice and stay
cold for more than a week, allowing vou
to bring fish or game home in excellent
condition.

For overnight hilj;sﬁ;here is a new pup
tent of waterproof oon cloth that has
floor dimensions of five by seven feet and
that weighs only three pounds. Folded up,
you can almost conceal it in two hands.
The tent closes with a zipper in front and
h;—:s a screened window.

\"_JFor hunters, a number of new guns of
different calibers are on the market. One
interesting development is the douhle-
“deck shotgun that has one barrel below
the other instead of side by zide, for ease
in aiming. An outgrowth of this is a com-
hination rifle and shotgun, one barrel un-
der the other, that makes a lightweight
weapon useful against many kinds of game.
So far the gun is available only as a .22
and .410. combination although heavier
calibers probably will soon be made. There
have also been new developments in shells.
One improvement is a soft-nosed bullet
that mushrooms properly in spite of the
high-powered charge behind it instead of
shattering to pieces when it strikes the
target. Shotgun shells that are crimped
shut instead of being closed with a wad are
on the market and these seem to make the
shot spread in a more even and effective
pattern.

There are all sorts of new gadgets for
fishing, including lifelike lures and baits.
Transparent Nylon leaders and lines are
on the market and the lealers need not be
soaked in water before using, although
they must be tied with a double figure-8
knot to prevent slipping. Many fishermen
are wearing Polaroid glasses to stop glare
from water and enable them to see under
the surface.

An entirely new type of fishing tackle
that was developed in Europe is now being
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tried out in this country for everything
from trout to salmon. It's called thread
line spinning. The spool of line in the reel
is attached at right angles to the rod and
the spool does not revolve. Line simply
strips off the spool without any drag when
a cast is made. You can cast with a flick
of the wrist and without a back cast. Since
the spool doesn't revolve there is no chance
of a backlash. The line is retrieved by a
crank similar to the ordinary reel. Anoth-
er new development in reels is a conven-
tional reel that is mounted at the butt of
the rod instead of a few inches above it.
The advantage is that loose line can’t wrap
iteelf around the butt when you are re-
trieving by hand.

Rubhber boats that can he inflated with
a bicycle pump are being carried by fish-
ermen for working lakes that are diffieult
to reach. Some of the rubber boats are
sturdy enough to mount an outhoard en-
gine on the stern. A new baffle plate that
iz attached behind the propeller of an out-
board cuts down its speed for slow trolling
if the motor won't throttle down enough.
One of the latest innovations in small boats
is a Dowmetal canoe that is a third lighter
than aluminum. It has the advantages of
lightness and strength, is nonsinkable, and
doesn’t deteriorate.

If you ecatch a lot of fish and you want to
bring them home in good condition even
without ieing, clean them as soon as pos-
sible, wash and hang up to dry out. Don't
put any more water on them. Pack them
well in willow boughs or dry seed grass and
roll them up during the day in a damp
gunny sack. Lay them out each night to
air and cool. If you wish to use ice, wrap
the fish in oiled paper and be sure that no
water can reach them when you pack ice
around the bundle,

Strap Hinge Provides Gate Latch

W

An old strap
hinge, with one
leaf cut off and
notched, makes a
neat latch for a
gate, Screw the
hinge to the post
50 the cut-out leaf
STRAP HINGE— Nl can drop only to
the position shown.

MAY, 1041

Cdvon

HC SPARK PLUGS

"_'_,.r‘
14mm amd 18mm
Edisan ALONE
mates the 10 men
TYPE gk gl
ta Nt pre-"41 Emrs

Edemm wit & plo-

e n develaping

this racing 1ype
ssark plug

MODERN POWER

for __qﬂ
PRE CARS

Here's the one plug that fits pre-"dl high
compression motors, with the very odvan-
toges that are leading car makers to
change to the f{iny. racing type plug.
Faster cooling . . . more power wilhout
metor “ping™ . . . greater fuel economy
.« premium performance with regular gas
« «+ longer lile. All these advantages are
yours wilth Edison HC® Spork Plogs. . . .
And al no greater cosi. Heploce wliih
Edison HC Plugs—now.

Edison-Splitdorf Corp., West Orange, N. J.
*High Compression
LEAK-PROOF GASKET

Only Edisan Spark Plugs
hove the patented spun-on,
solid copper gaskel, always
perfectly centered. Adsures
100%, compression-tight fir,
and neyer needs reploce-

ment. :
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Mows dnd Trims Lawns

in One Simple,
Easy Operation

and Labor with a

MONTAMOWER)

Tired backs and aching arms just don't hap-
pen to usera of MontaMower. All the drudgery and noise
of lawn mowing is done away with. Mo dead weight to push
and pull. Instead, just T pounds of live mechanism that first
gathera then cuts the grass closely, smoothly, and to the
correct height: no matting: no etreaking: no clatter: no
rattles. Cuts a 16" ewath through long gross, dandelicns,
spike grass and weeds. Cuts right up to walls, fences, trees
oF posts; leaves no fringes to be trimmed by hand. Cutters
are sell-s img. Built to last many vears. Guaranteed.
Thousands in wee. Sold direct from factory. Costs little,
Write at onee for guarantee information and literature.

MONTAMOWER DISTRIBUTING CO.

329 Houseman Bldg. GRAND RAPIDS. MICHIGAN
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DELTA ELECTRIC (:G
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Marbon, Indians

DOES OIL WEAR OUT?

U, B. Burean of Standards states: =00 does |
HOT waar out machanlcally and may be used
avar and over a ter reclaiming) .
Thousanda of car, truck and tractor owners have
Prnwn rhe truth of this statement with the use of

RECLAIMO." This revolutionary devieefilters
and mlﬂmmnkmmlu:mdn“
Saves Tima, Troubls and M ¥l
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MAKE BIG MONEY.oz HOME !

NEW INVENTION

f&cbmpfa&o by Brush
e

patented Irﬂ:htl on makes possible
ngs AT H'

SAMPLE and JTRIN

wpn antiafi custansers, Act at

WARNER ELECTRIC COMPANY
15 M. Wabash .I'i__'iﬂn. Chicage, 111, Dapt, 5-N

START YOUR OWN SHOP
with Light Power Tools

! Learn how you can bufld o n
itable spare or full-time nm
],n our own home, This new I.IME-
r Iruw to Make Money in Wood-
waorking' in cramme u-lthl_lu
tical tested ideas, plans, and sog-

stiona, Treils you sxactly what
T; make, how to make it and
how to setl it, Deseribes plans
| ‘that hove worked for others.
Woodworking, the new way, [
light, pleasant, and profitable,
Send only 10c and compitte
book will be mailed postpaid.
Satlsfaction &“ﬂmntﬂd or
money  refun

& nn.‘rn. MFG. CO. (Dept. ASML )
.Dﬂ-m E. Vienna Ave., Milwaukee, Win.

R
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4000

OPPORTUNITIES
Heusehiold goods, dlsplay card
ftems, wearlng apparel, cos-
metles, fomis, jewelry wnel foavs
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260 PAGES

Choek-full of interesting money
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In answering an advertisement with a coupon, be
sure to write name and complete address clearly.

BUY DIRECT-COMPLETE ASSEMBLED UNITS
Save 50 %FLUDHESEENT LIGHTS

1:,2, :IFIPT“" ONWLY
Switch ond 53“
FREE Lamp

piely assenibled Units—N0O

Demin uoreacenl Lighta mpe oom
ﬁHﬂE—l“l’J“’r‘;‘—rlHﬂwﬂ'ﬂHIlﬁ—h‘fﬂ WORRIES. Pl Floods of Light when and
where You want li—just plog in eircult, Takes less than 1 minute
i replace old fixieres. Cut dleht bBis in haif, - Boy direct] Save
A0, Modols for Stores—Homes— HEceR—Shiops.

ORDER TRIAL UNIT—Moncy Back Guaranies

Ideal for workbench—displony fixiure=nathrmom | A G ENT S
eie, Cadum aluminum finish, white cap eefes. § oy o 0T E T
tor, nil wired ready to plug in. Money refinsg-
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DEMING FLUORESCENT MFG. CO.

441 H. Clark Si, Dept, PM-5 Chicaga, 11,

Mo iivifiy  mik-
lnﬂ opportunities,
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Meet the Television “"Hams"
{Continued from page 725)

plete pictures in the form of electrical im-
pulses every second. Each picture is actu-
ally millions of tiny dots, each of which is
transmitted separately.

The 120-line pictures transmitted by the
iconoscope, while not of the same quality
as the 441-line television images being
broadeast in New York, are remarkably
clear and sharp—being equivalent to news-
paper half-tone reproduction. The new
iconoscope transmits a television picture
about one and one-half inches square
which may be enlarged at the receiver.
The receiver may show a picture having
many times the iconoscope picture area.

Two-way television was demonstrated
for the first time last summer at the New
York World's Fair amateur radio station
W2USA. An amateur-type television cam-
era and receiving set, furnished by RCA,
flashed pictures with volce between the
Communications Building at the Fair and
the New York Daily News building eight
miles away. Successful reception was re-
ported by other amateurs up to thirty
miles. One feature was the two-way con-
versation earried on by two deaf-mute
girls using their sign language over the
picture channel.

In its research and development work,
RCA collaborated with the American Ra-
dio Relay League, which has been seeking
for several years to make it possible for
the amateur radio enthusiasts to enter the
television field, All the necessary equip-
ment has been available for some time for
amateurs, with the exception of the icon-
Dscope,

The opening of the electronic television
field to amateurs will serve to widen ex-
isting popular interest in the new art, and
at the same time accelerate progress in
television development. The radio indus-
try today points to a number of important
steps pioneered by American amateurs, in-
cluding the development of new circuits.
Radio amateurs were among the first to
demonstrate the enormous possibilities of
short waves—a region which at the time
was not highly regarded for radio purposes.

[ See index, page 4-A, to find where to buy
articles described in this magazine. Say
you saw it in Popular Mechanics,
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AxvoneE without experi-
ence o now make, Tor
# [ew cents sach, vala-
able articlea from copper,
aluminum, pewter, hrosa
or silver, and give them
a benutiful haond ham-
mered finish, A [ascinat-
ing new hobby or & means
Lo Earn money,

The ARTIZAN hammers,
gurfaces, =inks, shapes,
forms, pierces, engraves,
B r F = i |||1-- aindl tboen |1|3-c||I o o

: work., Plugs in any sock-
< — 77 et. Weight 1% Ibs. 800
srokes per minute 529.50
pn-ﬂ.lp:ui with Acces-
BOTies,
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TOOL OF 1001 USES

A whole toolshop in vour hand, For
[.-rl-:'i--.i::*'. work on metals, alloys, A
plastics, wood, horn, bone, glass, etc. §§
Original tool of this type, and the
Eavorite today,

Tses 300 accessories to grind, drill,
podish, rout, cut, carve, sand, saw,
sharpen, engrave. Plugs in any sock-

v

et Wt 12 oz 25,000 r. p. m. $18.50 N‘:‘r';'rg
postpaid, with T Accessnries, Work
10 DAYS MONEY-BACK TRIAL | FREE &-pags CATALOG

3k 11 Handan
o it o MT
!htlu!\l in oruies |r|-1 F =
¥ all gver the w

CHICAGO WHEEL & MFG. CO., 102 5. Aberdeen St Chicage, 1L

ONAN ELECTRIC PLANTS
ALTERNATING AND DIRECT CURRENT

Ly A # FARMS,

Order cither tool for your own hob-
by enjoyment or as a gift.
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SAVE

Buid your uwﬁ
SMITH COMPRESSOR

24 m&y." With a Smith Com-

pressor Head and Accessories we fur-
nish complete instructions for assem-
bling this world-famons compressor,
All you need is o Ford Motor and
sh-:IP facilities. You'll have & smooth-

orming, efflcient compressor with

+ W . - W
per with a Sweidh
0 cu. ft. 4 minute capacity—all the o
power you need to operate rock drills r

and  paving breakers, spray pguns, =
mntlhr'ltmz. ete.  Pressure Lo F

-~

inch. Head ‘f'";-r

nare ime ) .

mmpp«j" with !ﬁizh Bmed cOmpros= 3

?&r valves; automatic unloading and -
Write Today!

GORDON SMITH & CO. Inc, |¥
410 College 5t.; Bowling Green, Ky.
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HOW TO SAVE MONEY ON
EVERYTHING IN RADIO

Everyihing §
53 New Radios
plih — mew "
Frariu
ol

Pubiic
il New  fenlurof=—Jnreg
Time payments—15 Day Trlal

Address applicnt

New Kits! Get the theill of
bullding your own radie! Dozens
of mow low-rost, sasy-to-huild kits
to pelect Fromn—flnest clpenly de-
signs; FREE Paris Lists on re-
guesl — everFthing »ou mnesd I
radle for every building requlre-
ment, You'll learn the way quick-
Iy to fun and profits when you rely
on ALLTET o help you!

Radip Dietisnary, MNothing ke
1t ever before—compliots, autlsori-
Lative, svorlth many times the
price! Compiled by Yeading Hadlp
authoeities onder ALLIETY sgper-
vigiom, Gives copeise, ensy-go-
understand definitions of al] the
commanly wesl radio werds amd

hrrius. ; Send coupon TODAY!
A Hadle ‘‘must'™
at only _.10c
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prices;

QfTer,

LEARN
RADIO!

1

§ B33 W. lackson Bivd,, Dept 5-E-|

g Chicags, lllinels

1 O Bend me your FREE 1M1 Epring Calalog,
I O 1 enclase 10c for Radio Dictionary.

i O 1 enclose 1e for RMadio Bullders® Hapdbook,
1

1

1

R L SO —

(]

[, = | R e

L

15,000 Parts! The hlggest selec-
ilon af quality parts In all radia,
Every leading make — complels
lstings for overy radie building
and serviclng requiramens. Every-
thing you need at your fngertips,
Don’t mise this new 1041 Rpring
ALLIED Catalog — the rellable
Guide to Everyililog In Radio st
the lowest pricesf

Bullders' Handbook. ‘The mast
popular amld widely sold of all
Radio pubilleations — ALLIED'S
own valuable beginner's book on
Rzdio. Telle how to select eir-
cults, read dlagrams, build sots,
ete,  Interesting Amateur Hadio
seetlon.  Fully illustrated. Easy
tn umderstand.  Maked ib eary to
leairts Radio,

Send coupon NOW oo,
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Tuning-Eye Set Tester
(Continued from page 775)

voltage doubler. Other parts include an
Edison base socket, 40-watt 110-volt lamp
and a dual section electrolytic tubular type
8-8-mifd., 250-volt condenser which is
mounted on top of the magic-eve assembly
bracket by means of a strap clamp. All
fixed resistor and condenser values are
given clearly in diagram Fig. 1. The only
accessory is a pair of test leads,
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In case you are servicing sets of the
a.c.-d.c. type make this test first: Connect
one lead to the a.c.-de. “test” clip and
touch this lead to the chassis of the set to
be tested. If the bulb of the tester lights,
vou must reverse the connecting power
plug of the test unit. Now the bulb will no
longer light and the real testing of the set
may begin. The zame test procedure will
apply to all sets except when the set is an
a.c. type using a power transformer; in this
case no preliminary test is required.

The unit is essentially a very sensitive

(Confinved to poge 1364)
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ONLY INDIAN has “'Spring Frame'' con-
struction—the floating action that takes the
jolt out of the roughest road, that zips you
over the byways with the smoothness of fly-
ing. Only Indian has the crack smartness of
streamlined fenders and flashy chrome trim.
Only Indian has such a host of other features
to pack new thrills, new fun into the world's

andest sport — moforcyeling/ See your
?:diem dealer today /[ INDIAN MOTOCYCLE
CO., Springfield, Mass.

Name

Brantitul tuli-celor Address

1541 catabeg. FiFl ont

Please check your age grofipe:

[ 16-18 [0 20-30 (131 and wpy [ under I8

The new eensation in men's
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Beothe MASODN FAeiors
Man ln your lecallty. Munufs
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son comm plabe Hne on request - -
pluding factory=ftting shoe sops=
vieo tralning, No experlence necded, Write for bly FREE galea ki,

Mason Shos Mg, Co., Dept. M-47, Chippewa Falls, Wisconsin
PUSH BUTTON CONTROLLED
GAS TANK LOCK

Ml KEY. H-Flt'cirlcullt' I.'-rrm-nl from dashi=nard.
Ome model fits a1l cors including fender soaor 1vpe.
Greatest thing out! Hells on slght? Fully gusrn-
teed. DHaributors, @onlors, e |8 YOUur oy
making opportanity, Write Tor free liberature ans

NEW sales plan.
SHNAP-UP GAS CAP co. Dept. kK, ASHLAND, KY.

(1224t Pims and Fregs — |

Arbistic pins, rines and emblems for
elasses and elubs. Attractive priced J0g

EE . Fi t guslity, gald plated, silver,
G oo Syl wid e

Deez M, METAL ARTE CO_, Tne, Ruchester, WV,
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AIRFLOW ARCH-EZURS

Get RELIEF
Thi= PROVEN WAY
The new Pillo-Sott Nr
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Get the THHILL of building it yourselil
There's a lot of hesman thrill in & shortowave
radio of your own. But the biggest thrill is
putting this magic Yoice-of-the-World 1o-
gether YOURSELF. Our new FREE radio
eatalog Mo, B2 features a wide selection of
Build-it-Yourself kits and items designed to
make that thrill come true. But that's not all.
This big 196 page book also contains thou-
sands of other items — tubes, accessories —
everything you need in radio. And at real
money-saving prices. Don't miss’ it]

WORLD'S FINEST RADIO
CATALOG FREE!
Why wait? Begin now lo save on everyihing

you need in radio, This catalog points the
:l'.ny. Mail the coupon for your FREE copy,

CHICAGD, ILL,
‘MW, Jachian Bed.
Iilh-lf.h':u!#hul
1 [wasrom, mass
.------- {mmmm gy o AL,
MEW,

LAFAYETTE RADIO CORP, ."
B Depr. 7E1 - 901 W. Juhmuvd.u..mm
B or =100 Sixth Ave., Mew York, M. Y.

| Please Rush FREE Cotolog Mo, 82,
L HAME

e e g LU SRy ey
LEARN TO SHOOT STRAIGHT WITH BENJAMIN

A «22
RD
ACCURATE SHOOTING
s WITH CHAMBERED AIR 177
| LEvER H-'-H':*"U'r‘;-'-'-'-n'-'.-nm' Tor nrariie ﬁﬁl:f‘ﬂqm’ iy
Hvl' lur“ = ld'lani-lbh 4lmul-|l Hl-lw.ldnurnl.pl:n:ll;' ;r:-d.l:&l.l-ru:y .'.'T @
11 i Aetien-Hammer Fire-lair

_llll =-lrl'l"il' '..-Hll. AI\IJ- P\.hrin b B wigh 1 b, Shed $R
-I ) I-- b B10L00; BR J5 Shot wilh h
|I|._ nrNIlMIN G.EN.LHNE COM .
FH‘EE’EED AlR F‘JS-TDLS ] ¥ WWrite Taday.
BEMJAMIN AIR RIFILE CO., I."I'i M.ir“n 'H 'il' |_u|,||| Mg, WL B Ao

EASY I’HDHT! N FAIHT SPRAYING

Palnt wal cel
Lard, mescl I|| or

110 Vaie o { e
13 ft. L
abre. TP LL¥ [ ARLAR
;HDILDIT only 9'\: 15

L@ T il
FE-'I‘.' "":l'!'l1 ¥
Qe il

.-|E HI1 iy- ..
L S Ilf-ll Autnmnlic F?Emp Co. !25—*""-‘*
Dept. PM-«E 201 Washington Eh«ﬂ l::h]cng, Ilinals

NEFVECEBACK
WELDLRS 6LOVES

SAVE MONEY
GIVE PERFECT SAFETY

Ennr'pﬂ work, Save money, Steel-Grip Weld-
ers’ Gloves have antire hltl: ol in one piece
from  our special tannoed, heat resisging,
ghirink-proof leather, Mo seame in back, >o
burning throwgl eeams, 6o ripped Seami.
Woel hreaker sewed inalde Insulates hands
frofn heal. Finger seams weltod at pointe of
gresiest wedr, Wide sirap reinforcement at
thomb seams. Try o palr, Buile to outloet
#everal pairs of ordinery gloves, 1t costs less
te have the Bast. Order now. Ask your dealer
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INDUSTRIAL GLOVES COMPANY

733 Garfield Bivd, Damwille, 1L
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STEEI. GRIP

(Continued from page 1344)
voltmeter and for radio service work
should be used as such. Usually the com-
mon terminal is used in conjunction with
another terminal which provides the cor-
rect scale shadow movement. Unlike me-
ter-type testers, an over voltage will sim-
ply remove the shadow completely, but

RE-g-10-1i

BAKELI
10 MEG. MAGIC EYE ' *,:;,E,Jf
I. :r.,. ASSEMBLY :i-l’i.'&.'--ﬂ-

B-B MFD.
ELECT, COMD,~,

La\.mp i f .
SOCKET

TEST L[ADE-} GABD @

will not damage the equipment. The nega-
tive terminal used iz connected to the
chassis of the set (which is usually nega-
tive) and the lead connected to the com-
mon positive terminal is used to make the
various tests. Only d.c. tests can be made,
however, if you touch a source of a.c. volt-
age, no damage will result.

When the dark shadow forms an angle of
90 degrees, or a right angle, the voltage is
zero. When the shadow vanishes, the volt-
age being tested is maximum of the scale
being used, that is, either 10, 50, or 500
volts, Other voltages can be approximated
by knowing what seale you are using and
watching the shadow angle.

Hi-Fidelity Record Player

{Continued from page 777)

paper so that path of needle travels through
center of turntable spindle as illustrated in
photo (A). Photo (E) shows the completed
unit. If vour radio receiver is not equipped
with phono pickup jacks, vou can use one
of the standard phono adapter units of the
type shown in photo (F) and the accom-
panying sketch. This plugs into the sec-
ond detector tube socket in your set. The
blueprint number for this article is R-290;
no additional detailed material list is sup-
plied as only a few parts are required and
these are clearly specified. R-239 is sug-
gested as a separate audio amplifier for
ordinary purposes.
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The Ideal Lawnmower Sharpener offers you an oppor-
rl|rlllk o makne ".I‘:l]’|. money In ¥our spuroe r1me
o=, it will even build up n permonen
¥l !_.1.|,r1. "| e |-\. & PTogpH i+t I'-:.lr |‘|1|_ﬂ1||
year. The Ideal Lawnmower Sharpener |- ;
ths |.l'. grimds all makes of lawnmowers in 15
The wsunl « 100 to 81.50 T i
nnd simple ate. Just plug nto a Ju..lnt,
nt or garage, and you're on the
THTT lnwnm TS A :-h:|.:|l--|.r_-|| on
the Idenl, 1|'|r1. run I oy customer is satis-
fied. G. A. Blane I:::r-l. .'\-'l:l*-"-.. wri [ sharpened 300
mowers in two n Walter Roth, Mich., writes:

road to &

"1 bought Yy Ik Als ny 1830 ard =he r;-r-ln:d
BAT mowers that Yeur,  nn vl HiE mowers In eight
manths of 140" Howard Hellen, Alinn.,

writes: I sharponed 7435

lawnmowers, =ald .D o I?.:.
used mowers |r|||_ BT ---c"ll 1, 100,00 fr i tq._
to Bapt, 15." The [deal Law
18 heavily conatructed and w

yeara. It ia designed o sharpen o

and straight hlades aceurntely,

the book that tells you HOW svou can
MORE money and estahlizh o PERMANE \.I
business with the Jc'lt || Lawnmower Sharpener.

THE FATE-ROOT-HEATH cCO.
541 Bell Street Plymouth, 0,

SIMPLE! FAST! EASY TO OPERATE!

"ROOT BROKEN TWIGS

Don't digeard twigs broken from shrubs or farden
plants, Dip them in ROOTONE and set them in sand
or sofl to root.  Bee for ¥ourself what this moedern mjr-
acle worker does in ypour garden

1% ox. 25¢ 2 or 51.00
AMERICAN CHEMICAL PAINT CO.

Harticultural Division PM-1 Ambler, Pa.

“MARVEL-OUS” TRAILER PARTS

{1} “'"Famous’

Marvel Windows,
(2} tall Mgk |'I.FI i) complele wi-
derearTiage ! nE, (4 body

2 In-mﬁll:u:cuﬁlll.-on laiw |r|~
[ o8, Send loe §i+
pape il satrated.

leh

WANT a new business
profession of your own,

Marvel Traller Parts Co.. 19020 Celestine Ave,, Detroit,
with all the trade you ean
attend to? Then become

DO YOU zics

in o few woeks carn big mnme in serviee fecs,—not medical
nor o h.w;.;:..,.u.} —ensy terma for bome training, no further ea u:a.i
nesded, na to bay, no agency. Established 1894, Ad

Ste.pll enson Laboratory, 1 Back Bay, Boston, Mass.

PARMAK
ELECTRIC FEH(ER

- WORLD'S LARGEST
Write for PARMAK E]m:l.ﬂg F@nm
:Ia'_rnuu. for your farm., See how
180,000 farmers pave and I'I'IHJI.L" lh!ir
[l

InFma earn mere with PARM

St e B AT O e EREY- AV LSS v
Parker-McCrary M

T, Co. 285, Warnsai City, Mo.
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[ FREE BOOK TELLS HOW!
SEND
YOUR COPY

POST CARD FOR

"GRINDS MOWERS IN
15 TO 20 MINUTES

Better Built
Lower Prices

Safe Boats With
Full Length Spray Rails

Kee, asscngers perfectl
dryizetn :.1'.‘ hlihpi;u::d:
Catalog also shows toda
Ew mosat lar m-oclyh
of eailboats. .I.Pu big facto=
ries. P‘mmgt ahi prvent.

Wrﬁ.nl'nr COpF, &
boat

tod, ity model
Tl'lﬂmlﬂﬂ lftﬂl- III.lT HF‘E Cﬂ.

Canoes 570 and up

Rowboats §42 and up

Outhoards §43 and up

{105}
B Ve

GARDENz=dALL-
PURPOSE TRACTOR

¢ Low “"MASS PRODUCTION™
Prices. % H.P. to § H.P. models,
Walking and Riding Types. Air
Cooled Engines. Do nearly all farm
and belt power joba.

4 MOWER ATTACHMENTS

il . far all SHAW maodels
are atallable . . . eliher cutter Har for hay,
woeds or tall grasses, o Cylinder type D08 oo
lawns, estates, goll courses, cemeleries, ete

SPRAYING

I# anoiber job Lhat FE[‘.“ TIHETDRE handle wieedv.
Pieture ai |-*‘= mhpws Pal™ with 5 gl

s 'ﬁnle fn-r !-FEI:IIL L0 . o alsn 13
DAY TRIAL O PREE LITERATURE an thes
nod utl.ur ecadela, .ﬂ.unltw manrost ofioe.

SHAW ﬂlNUFlGT"“lHﬂ cO.
- mlcﬂépg, s e Marth dtn SE
wmbs, Ohie,
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EARN MORE MONEY

GRINDING LAWN MOWERS "-‘-1"?

"Youll Make$150
1o 300 Wiy

'.l-l-fl.ﬂl fﬁf&" NEW . . - Bkl & Bosineas of ¥our Ownin Yoor

-|r|.r|r|.2r||.||.1=-'ll.'5]|-|' »

'.S'IMPLIFIEB" bl |

ih

|adled. B-rily nn tha UNIVI’.HEI’LL
ean the insda faes and edge of sta-
i 1l ]

¢l blades, be proamad Lo peopes
.||J.r._.r| 2 ALL 1IN ONE SET-LUP without
remaving anv b'-HH' Fram tha llﬂ'll'lfr

o Wag™

T BIG MONEY

ASSEMBLING NEW

BOAT

ina Few Dairs
Al Hama

DOUBLE-BLADE
PADDLE or
DARS
Hew INCLUDED
Wilk Ezth Kil

obard el

EASY TO DPERATE

E L
et ey {3 e i ol e “Build Your Own""
fo peL e Chi he Failkss oo Your fadke] Buyn $A00 fo B4 -
HPFAYS FOR ITSELF" TERMS by s il adi ng v siir o

wolder, Al obowt it

With a liberal trisl sn your ows work, st
wour risk, You prove to vourself thek exers HEH
earnings and. sarings L

tnewn your loh l.?.m sctusl  WELDER

eash gotiny. Haisy |||un.|ll mestallinsnns

Vet you pay foF bt fom ectrs proiist SENSATION

“EUILD "l'ﬂ’.l-ﬂ' GWHN" WELDER

vour awn poetable gas deive The Hobart -ﬁ ':

MEAD GLIDERS, 15 Sa. Markst, Dept. B-51, Chicags, U.5.A.

Ask today for your sel of B complele

plens. Easy
and inexprasive to follow. Fun for the whole

ling a Hohark gendrator o Basy o opersis

dri This porte bl == :
whi= Jnit | (et eyt |:-Ir:|:l::";mllm li'w 1'1'{-.’:1':;.’.1’1. ) u Tamily bo Build and uee. Enclose 10e for handling.
rapeially an the prefitabile swiside jub | j]r.i-ﬂ - B3IF ERIE STREET
e B e T Jhe MAJESTIC (0. wonvineron, insting

“The Fastest Salfing Arc Welders on the Market Todey” BUILD THESE PROJECTS

A F , Eamy ild, Easy ol Detnbed Bl
I- - - 3 v [ pﬂéﬁ'ﬂaﬁﬁ I%"s mm?ﬁ-“ |I1.:].||-||1T‘lb=-l-"‘ Taan.n ll.'-.\aﬁl; il
el Ladpil iy un rina
! i By, Tt ek Feollamd P 330 each, sl 4~
I @ Hsbart Bres. Ca., Bex M-51, Tray, Ohis I $1.040. Catalog Blustrating many muesbele, mend 1o, today.
: Tell pa mors aboui— : CRAFTSMAN'S MODEL CO. Dept. P-52, 2030 M. dlst 5, Milwaukee, Wis
[CBuid YVaur Own [JGasgline Tiriva [ Likesl Trisl

| DElsctcic Delve- I C: Wabdir © [JEasr Terme I Wonder-Tone NOISE EL'“IHAT“"
1 1 Just sitach (0 your radio dong, short wovel o
I % I and cnjoy recention feee from distracling

L TP PP T PP PP PP PP conr - Hirw for the Soesk naisen, Sead-Ho-Moey Pay Pestenan Stc plus B LINE-HOE
! ¥eu Want | ratagge ur memd S0c and we' |l send postpaid. | ”I" R
B Aibdrvota diyeaiiprasysnsmrss "h"r Pl | vturn b0 5B davs for Fefund if oot dolighted. Ot SN ELI m
| I__Il: wme & I||l| IInIIr.rt Arg 'l'ﬁ-lrlln[ '\-rhnn'l [:ri:n ir\: = ] 'WONDER-TONE m".l Depl. 3, 7078 N, m“rlm m, ' " =%
1 Chack berw il you went mors inlermeion. Walding™ I

m 1 ve
bpder :| el
I:IIG kA.ﬂHI'NGS.

anuﬁcnthJHDHSTRIESINc

ny ¥ oodE,  ©

w=Ew L pd  Toee el udal-ﬁ iu“g_u'l{li A :
‘Amerieats 1’ 1. .,uunﬂti 1.E.'E l:ﬂ' 7O Oltawa Ave. Hollan ichigar
-Im,-._l.ml.rl‘ o5 -E“lf
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answering advertisements.
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Blizzards Made to Order

(Continved from poge 698}

for a movie set it was necessary to build a
drift deep enough to bury a horse. This
was done in less than an hour.

Perhaps the most difficult job ever tack-
led by the Snow Men was the covering of
a ski slide in the Los Angeles Coliseum.
The slide was 600 feet long, 200 feet high,
and ran from the top of the great concrete
bowl. Moreover, the day on which the
snowing was to be done dawned with swel-
tering heat,

All day six snow guns roared. Scrapers
carried the snow from the lower portions
of the slide to the higher levels. Every-
thing was going fine—until it was discov-
ered that the serapers could not reach the
top of the slide. And without snow at the
beginning of the “take off,” the slide would
be worthless. There was a huddle. There
were suggestions. None of them worked.
Then three Snow Men appeared, lugging
behind them 200 feet of tin pipe. This they
lashed to the framework of the slide. The
top end of the pipe was placed on the
snowless spot at the beginning of the take
off. The lower end of the pipe rested at the
highest spot to which a snow gun could
be brought.

The hose from the snow gun was insert-
ed in the lower end of the pipe, and the
gun started. Channelized by the pipe, the
snow gained sufficient pressure to carry
the 200 feet to the beginning of the take
off. Half an hour later the job was done,
And an hour later, a rain squall started.
In another hour the snow was gone and
the ski exhibition had to be postponed.

The following week the Snow Men tried
again and this time the slide was snowed
under perfectly. Two hundred and ffty
tons of snow were used.

Although the Snow Men often create a
storm on an ordinary movie set, the ma-
jority of extensive snow scenes are shot in
the “ice box,” This iz a giant, insulated
sound stage maintained by the California
Consumers Corporation. It is so large that
three ordinary five-room houses could be
placed in it.

This stage is surrounded by refrigera-
tion pipes, which will lower the tempera-
ture of the entire stage to nine degrees
above zero, Three large ice bunkers con-

(Continuved to page 141A)
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AN IDEA THAT
MODERNIZED TODAY’S
PRODUCTION METHODS

“WHAT machine tools does industry
need?"—asked Atlas engineers a few
Years ago.

THEN they made an important dis-
covery. They found that industry had
many excellent machine tools. But in
plant after plant, studies showed that
larger machines, often costing thou-
sands of dollars, were operated much
of the time on small parts.

THERE was an opportunity—a
need for amaller, inexpensive, precision
tools to bring sensible efficiency in
machining small parts.

ATLAS 10" Lathes were followed
by Drill Presses, then the sensational
7" Bhaper, 6" Lathes, and Multiple
Drilling Machines. Today these Atlas
Tools are modernizing production
methods in many plants—playing an
important part in the nation’s defense

program.

ATLAS PRESS CO.
543 M. Pitcher 5t.
Kalamazoo, Mich.

Lathes « Drill Presses
Vises = Motors

Arbor Presses - Shapers -
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NATIONAL FLUORESCENT SALES AND SERVICE + 404 NO. WELLS ST. » CHICAGO, ILL

M Floorescent lighting offers the

Ercatest opporiunily En Amarica

| DS e
themselves their own buginess

[rscutiey et as trained saleg and service men,
= A jusiabln sharke Write now Tor complete details to
= Haautllul sopgst learn haw yow can estzblish your-

Once main We are
firat e brimg you
the latesl improwe-

et wimriing [l o Hewy csatpeea self In a very profilable business .

switeh addds 175 base $6.75 Footall aspembling and selling our com- BAYLIONT KITCHEN ADAPTER LIGHT.

o life of your complein wikh plete line of 80 of Ameri- .
; R rendy io ; ; £11,95 Relni] complete with 2-20 watt white

kel N ' ca’s Enest Fluorescent {nlses. This stream-lined 2 tobe 40 warl, 24

plug dn- 3 qurg will food the bogpest home kit-
Flrey D R atiniin of chmuriul. o asylignt,
Highly polished chrofmlum plaied @6

with pleaming whits

"E.'==="E You can pssemble these fixtures above and sell them for a heck these prices—FIRST
vory nice profit. nbsemh!:; kits contain all parts, nothing else to buy ! Tubes inc]udeil F;Hﬂ"{ﬁ?r';]tggﬂﬁﬂ
Executive desk lamp—353.15. K-220 Streamlined two tube kitchen fixture—=56.50. el far fl! F.

Al fixtures are equipped with General Eleetric BDollasis and tubea, T 'f; Pl
All prices F. 0. B. Chicago. "U“""ﬂ" '-f‘“' 55:“1“1'
MATIONAL FLUORESGENT SALES AND SERVICE, Dept. I" 404 Mo. Wells 5t., Ghicago, Il L Zcoore! Bieciric cavipord toots

MACNINE WILL DO YOUR
SANDING FASTER & BETTER

Deon’t waste your time with tedious hand
eanding or with a tool less versatile than
this Lrure Bix Inch EHell Sapder,

Tse it for sanding long or short pleces
aver the toble; curved surfaces over the
ruliber covered drums; irregular surfooes
|\ on the ynsupporied side of the beli; in-

glile cormers on the supported side of the
belt, Use the tilting table aml the
mitee gauge for compoumd angles.

Addjustments are easy and practical.
Bapder can o used In horlzontal or
' vertlcal positions,

J Hend todday for Catalog F-41-A for
full information ahout Dure Tools.
DURD METAL PRODUCTS cCO.
Dept. PM-17, 2653 N. Kildare Ave.

CHICAGO, ILLINOIS

DURD Belt Sander
OUT TRIMS 8 MEN
AFiibbiiei

JARI POWER SCYTHE

Cuts all gram, u'ﬂ.ds biush where other

Select a slugger at your deal- mawers won't. Worite for details and prices.

er's that fits your particular Jusi Products, I.:.. 0038 Filibay M,

@@E&\ style of hitting. There are Deportment E, Minnespolis, Minnesote.
n  ChEist diattsekive aodale sror | FREE TRAILER PARTS CATALOG

which ta chotes. e g g oy
:ﬁ‘hg:::_rg',:ln: Ehlﬁlihh’tﬁbd.nm: ]nmﬂmltux Mhﬂ—g:ﬂ'l':lhin :’mi'ilhg

£auntiomirs, WATIGHAL THAIL
Camplaiy Plowy and BUCCeRROTE L reA=Van llrl\-l-'ll-!lrll. Ine.
Duibidiay Tratrustione. [0 ﬁl-ntt P. 714 W. Ihmnm Ave., Milwauked, Wis.

EIETICRE | SAVE ; o WELDING OUTFITS=

LOUISVILLE, KY. Lllmry-d.u , mediom and lght metal welding outfits, S20.75 @

or coin to Department P31

874,00 epding  forches, S12.054; Aviaiion and  Hheeid Maeial
tarches, §5.10: Regulaices asd gnuges, 3573 o $10.72) Electria Ara Walders,
JLE5.00 Lo 322500, Buperior Machine Co., Dept. EM, Hamilton, O,

AGENTS Frore SIGN LETTERS

For Btore Fronts and OMes Windows. Anyon# ean put
them on. Free Samples. Liberal Oler Lo general agents,

METALLIC LETTER CO., 4328 N, Clark 5¢., Chieage

KHI.IIISEII'S MECHANICS HANDBOOK

A compoct reference book for mnchinists, toolmakers, draftsmen—tag

& Vibrnilonless idynamically bal- amit «iril]l miBes.. tmper pins, hardening helps, solution of iriamgien,
Biscd) Arfalicce, uo;“j;tm roat, reading ithe metrle micrometer, ete.

Here's gunrantesd qaalley] The handbet doal fn the shop Mnkl'! [:,Iq,“ﬂ.. & THle pages. Price 51,00 postpaid, U, 5. A, Ssnd chock or mansy order,

or homa, Use it ds Tar mslel muking, repuicing, aeving

FOR 27,000 R. P. M,
Insist on o Genuine Dremel

MOT0-TOOL

100 TOOLS IN OME

& 1inn shochprool bakeos
live cnse

& Fansconled moator can't
R eFheat

& Han oil-less ioil-sealed)
hearings

wread or plasics, wiching clase or Mal, tonabing up diss, ﬁ. A. KNUDSEN, 523 48 St., BROODKLYN, N. Y.
sharpanlng, routing, sasding drilling. and on s bandroed

ather pbe lligher reesd doss betser work snd ssves eut-
terw. Model One. wi & ci, with chuck xnd |. :nl.'lu#
only $¥85% Model Twe, wi |1 oo, FI60

THIAL—Monsy-Back Gusrsntss. || 5o dhm deas
wok hve Mote-Tools, order dirent . . . we pay postape if

you eeidl eash. Or, send ealy ¥, pay poslmas Balancg " ik

plus postage. Culslog of Tools, Ep-.:ml ullers, FREE. [T NIA.REL& !

DREMEL MFG. CO., Dept. 'l‘l:u-l.. I.ulml, Wis. Acib Dingcs, Fib, BaiTE vooa,
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(Continuved from poge 13%A)

cealed in the walls are capable of dumping
hundreds of tons of snow onto the stage.
This snow is used to supplement that
thrown by the guns. The bunkers are also
used to create snow slides for both minia-
ture and full sized sets,

Speaking of miniatures, one of the scenes
filmed with the aid of the Snow Men uti-
lized a huge miniature in which icebergs
twenty feet high broke away from a gla-
cier. The bergs were built up by repeated
blasts from the snow guns, During the
filming, the hergs were dynamited loose
and fell into a vast tank of water. Each of
the bergs weighed four tons. The scene ap-
peared in the Paramount picture, “Spawn
of the North.”

During the filming of “Lost Horizon"” the
cooling plant worked day and night for a
month. A full-seale transport plane was
placed in the icebox and gradually covered
with snow. The windows of the plane were
swabbed with ice water, which quickly
formed frost erystals. As the surface of
the snow had to be kept virgin, there was
a standing rule that anybody who thought-
lessly walked on the fresh surface would
be ducked in a pail of ice water. One set
of misplaced footprints necessitated a com-
plete re-surfacing of the drifted snow.

Icicle making is a highly specialized job.
An icicle is made by pouring water into a
mold. The mold is then frozen, the ieicle
removed and stored in a refrigerator. In
storage, icicles are suspended in long lines
by means of wires frozen into their bases.
When a director needs an icicle, all he
needs to do is to specify size and shape and
one is brought from the refrigerator. It is
then frozen in place.

Combating heat from the lights is one of
the major problems of the Snow Men.
When a scene is being filmed in color hun-
dreds of thousands of watts are used. The
heat generated is terrific. If a careless
electrician leaves a spotlight pointed at a
snow bank, it takes but a short time for
the concentrated light from the spot to
burn a hole in the snow.

{[There are now 1,226 separate passenger-
train runs daily on the railroads of the
United States and Canada where an aver-
age speed of 60 miles per hour or higher is
maintained, compared with 997 such runs
one yvear ago and only 579 in 1936,

mnA rf,_{ft:,_(,_
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SEE THOSE CHIPS!

“Get it going and get it done!™ is the order of
the day on national defense production in thoun-
gands of foundries and machine-shops. Here's a
file that can “step along™ under that sort of com-
mand! . . . Its the special-purpose Nicholson or
Black Diamond Shear Tooth—a long-angle single-
cut file that combines fast metal-removing speed
with excellent finishing gqualities.

The mechanic who masters the proper filing
stroke of this distinetive file can certainly “make
the chips fly"—thus becoming more wvaluable to
his employver and to himself! The Shear Tooth
file is particularly efficient on aluminum, copper,
brass and similar soft metals—and even on plas-
ticz, hard rubber and wood. Tough enoungh, too,
for cast iron and steel. Obtainable from mill-
supply houses and through good hardware dealers,

FREE TECHNICAL BULLETIN. Alse fres 28-page
book, ""A File for Every Purpose.” Write to
NICHOLSON FILE ©0., 22 Acon St, Providence, R. 1, U. 5 A
(Also Cenodien Plant, Port Hope, Ont.)

NICHOLSON DOUBLE-PURPOSE “HANDY FILE”

(2 files in one) i3 being specially featured by
hardware dealers during NatioNar HARDWARE
Oren Hovse—M i through Maw 10, Double-

i1
cut on one side; sfnglc-cut on other—for smooth-
Ing and edged-tonl sharp-
ening. For householders,
farmers, mechanicsa.

{Regularly 35¢) y 2N

NICHOLSON

WOL
FILES "oy <,
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America Stores Up for Defense
{Continued from page 643)

' under way to produce enough to meet one-
sixth of our annual needs; and a substitute
2 for silk—nylon—is being manufactured

EASY TO RIDE—EASY TO SELL!’ but not in qu?ntttms suﬂ"icmrx‘tl}r large to
Just o touch of auur lhlllh!l on the throtile buiten jnduym_rr

supplant the imported material immedi-
R el gfn“fﬁ.'.’}l”,?.km.u!m;u‘:?“ ZANOER ately. In an emergency it might be possible

drives liself. Throtiic and broke are the only controls, Thalt's "
e Sl i 1 ten Do s o g to step up our production of tungsten.to a
Ihf :me'lwll:utan% b the POWET: I:Innq. g Hm.ﬁ[ﬁ‘;,’!"“ﬂu"‘,ﬂf,’; ].EVE]. 'CIQ‘SE to rEqulrements—at least. fD]' a
tabrication. Nole sl (he compact design, all sieel 7‘ emtier

friane, Spring susgension, and siper-low sester of gravity. Holo- limited time. F‘ift}" per cent of the tLLtlgStE:n

Tandtm misdel, e shown., carries ane or TWO

et RANGER SCOOTER

piders. Send Post Cord for FREE Circualars, THUMB-KHOB HEEESSET}' fl'.‘ll' PEEQE'HIHE hEIS bEETl P'I-'Uduc‘!d
“suPERCHARGE®| [1wo-FAssEnGER s from domestic mines during the last five

MUFFLER, =PRING CUSHION]_ g vears. In the high speed tool steel field
[ o gatn P LIGHTS FROM where tungsten has been used as an alloy,
IR CLEANER JETEE'E';,REEJE.E : A oo sarreiesy molybdenum has been found a satisfactory
oaLton] V= —= substitute. Domestic output of mercury,
TANK. & . I = :
Lol | Ll T FORK which normally supplies about 40 per cent

of our consumption, has bheen inecreased
sufficiently to take care of all our needs
and allow some export to England.

With the possible exception of tin, the
outlook for supplies of the nine strategic
minerals for at least a vear, and in most
instances two years, is good, due to the

=

T AU-STEEL | L fﬂreslgl?t of industry in building up la.I.'gE
pisazs~ | [Recesseo FRAME BALLOON stock piles and to the government’s policy
BEARINGS | |FLOOR mAT T T of laying in vast reserves. A subsidiary of

the Reconstruction Finance Corporation,

B ' B P““ FITS the Metals Reserve Company, is financing

o RID ER E DE nL ERE ||'r impuﬂs ﬂf reserve Etﬂcks Df ﬁn, 75,["][' tﬂlnﬁ
RIDE. RENT OR SE LL Rido within one vear, manganese ore, 1,000,000

tons within three years, chromium, tung-

These now |I il modsls gt mwlling e bots

=g s =l o “'i’:,l':?.‘:",:.‘;:';‘;‘..‘ﬁ’}ﬂ' sten and antimony. Purchases for 1941 and
t olin ek, ©h wery .

T, mgamenpera. MethALICS, SATSESS, aRYaIER: 1942 probably will be double those for 1940,
frknds—ar reat  Tof l.1-1' 'hmlrl

E’ I{nﬁh at
T A T H 'LI"EHT‘
Lr:.ﬂ;mumu' ke }'L'\ !ur wu—m" [
R

PAY AS YOU RIDE!

Go 30 m.p.ho—get 120 miles por gallon. Easy
ll-rr\-l-fur\-'\lI svnilshle in most states permit yoa

to s Wriee ws quicklyx
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which were higher than usual for most of
the five minerals. Total imports of tin in-
creased notably during 1940, exceeding
1939 receipts by a large margin.

PR W e iy o Arrivals of erude rubber reached a rec-
iR TN . ord level during the third quarter of 1940
AVAlIaRIe:  : Budiviery. okl and the year's receipts were about 50 per

imimest

Btutes, - cent above those for 1939. By the end of

i this year, provided there is no interruption

of shipping, government-held stocks are

f,'“"}*,:“"“ﬁ':’im:;‘; expected to total 416,000 tons, over and

DE;;.“B?IIEI:T above current requirements. At the same

WITH THIS OLD time private stocks are expected to in-
RELIABLE FIRM

- har ban crease to a point where this country will
e ais have more than a year's supply, roughly
600,000 tons. This does not include an an-

: " HOOUTE ' ticipated production of 200,000 tons of re-
m claimed rubber and an increasing quantity

51 Years! of synthetic rubber.
\‘__,__\_,ﬂ Of the 28 items removed from the Har-

(Continued to page 144A)
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EL CAPITAN glides be-
tween Chicago and Los
Angeles as swiftly as the
fastest all-Pullman stream-
liner (in only 394 hoursl)

. and saves you days and
dollars!

You'll like the reclining
seats (all reserved), and the
friendly uniformed atten-
dants on this Santa Fe
economy streamliner . . . the
lounge and cocktail bar...
the Fred Harvey meals in
the lunch counter-dining car

. and the free service of
the Courier-Nurse,

The one way fare on El
Capitan between Chicago
and California is only
$39.50, plus §5 extra fare:
round trip, only %65, plus
$10 extra fare . . . and you
may include Loz Angeles,
San Diego, and San Fran-
cisco in your trip via Santa
Fe at no extra ticket cost!
® Free booklet—mail coupone

" T.B.GALLAHER,
Passenger Traffic Manager
958 Railway Exchange Bldg.
Chicago, Illinoia

Send El Capitan free booklet.

. -'&.,ﬁ SERTEN Address ... ____.. .

HDW DB 'I'Dll TRANSPORT ‘I’Dllli BOAT?

Hand lifting, pulling, pushing of boat to load or launch
are eliminated by the Tee-Nee Hont Trailers ({Tee-Frame,
MNee-Action). Designed for one-
man usze with hand-wineh and
track wollers. All-Steel frame,
Balanced construction for high
speed trailing without drag or
whip. & Models.
Write jor Literature

li4 E, Indianola Ave., Youngstewn, Ohio

at your dealer’s
TEE-NEE TRAILER COD.,

Your present power Bill
will buy &« WITTE I||L
:In-lu a]-n“- r i I
for le a K 1,1,'_!1.
. A Blze f

Frite  toda: ¥
I n, it 1|| ura
ne of dealer.

W‘I’E EHEIIIE WORKS, 1745 Oskland In.. Kansas City, Mo.

LOW PRICE PLANER

@ PRECISION BUILT i
® EXTREMELY ACCURATE
® FREE SIX-DAY TRIAL

Here's accurate, fase
[1111111[: at a NEW
PRICE!
Precision buile, |
designed for pro- &
ductionwork, the
Yager Benchg I
Planer, with s
hand c¢rank fecd, g
costs only $89.00— s
ower feed slighely higher. el
oncy-saver for home men, cabinet shops, boar
builders, pattern shops — any woodworking plant.
Weighs 125 Ibs. usti Lﬁh .p.motor, has ball bearing cut-
techead. Write for folder and derails Sfree six-aday trial,
“ THE EMEISLEY ELECTRIC CO., 504 50. 3T. CLAIR 3T., TOLEDOD, 0.
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SATRVIE] - Kide with o 'Cl‘“ d‘-‘
BEILT-IN

COMPENSATOR

AEEERTER
STANDIRD i o

Weite for Circular REALEE

HULL Sireemline. AUT(I cnmpnss

HULL MFG. CO.P. 0. Box 245-D5 WARREH, O.

ol I _.r.-fr-:’;_ a.zé-'%

295

J Aluminum — weighs
% Full 4 Power. Ideal only 8 oz. Light to cacty
for sports events, thea- —easy to use.

tre, nature study, Wollensak Fine

# All-Meeal Construction. lity Optics. Brighe [
For 1 hard service, arp  images — broad
lasting bility. field of view.

At stores or direct, WRITE FOR FREE BOOKY
“'ﬂum "ﬁm m ?1] H'm i.'lL ml'.




HAWAIIAN WIGGLER
Wins Prize at Fishing Rodeo

“We caught these prize winning bas: at Limestone
Co. (Ala.) Fishing Rodeo on the No, 2 Hawallan
Wiggler.," —Wm. Gilmore, Lawrenceburg, Tenn.

Restore yvour confidence in fishing, Try these re-
markable fish-getting, rubber skirted Wigglers, Most
action in water you ever
saw. Write for free cata-
log.

Shallow Runnin
Mo. 2 Howaiion

i i shArE raemrned e moth et
FRED ARBOGAST, 1605 Morth St., Akron, Ohio

PHOTO
ENlARGEM ENTS ’
!ulu-nu unum.um" L 'Fm’;

deal-0, 143 Wt 23rd 8., Maw Verk city SIZE

TLUOBESCENT

Buy Direct—All T pe;—-—l-'uchry Prices

Save up to 505 on Flesrescenl Lighting, {smg 1005 G-E A Dealers——
wrile for FREE cafalog. MecGEE RADIOD, FD-22, & Gl'l“f, M.

PENCIL-SIZE HANDPIECE

it Far "HHQEF ~TIP™ nﬂ'“'“m‘.
FLEXIBLE T, o 0 welll win T :]1:_“ -
SHAFT Y

Foredom Flexibie
Waorkshop, s
mam (RchE oy

W USES 2O
"iEEESSEH‘lH

:" |
! HM:IbSIi'Ei '.'::

7 WANDPIECE |

&

F

Writa |'d'| Hil
tine Flematile h
Avoresgrio

FOREDOM ELECTRIC C:0.
Bepl. 208
27 Park PL, New Yorks N.¥.
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bord strategie list, chemistry has made it
possible for us to produce about 23 per
cent of them from domestic raw materials
and developments in metallurgy and other
sciences are responsible for our self-suffi-
clency in others. Among those which,
thanks to the chemist and metallurgist, are
no longer regarded as strategic are: cam-
phor, nitrates, iodine, optical glass phos-
phorus, potash and vanadium. Others tak-
en from the list through development of
replacement materials, discovery of ade-
guate domestic sources of supply, or for
other reasons such as building up large
reserves of imports include: arsenie, as-
phalt, balsa wood, coffee, cork, graphite,
hemp, hides, jute, kapok, linseed oil, opium,
palm oil, platinum, sugar, sulphur, shellac
and uranium. Coconut-shell char and qui-
nine may be removed scon from the list
of today.

Onptical glass, so essential to defense be-
cause it is used in field glasses, cameras,
fire-control and range-finding instru-
ments, microscopes and lenses with which
any modern army and navy must be
equipped, now is listed as a “eritical” ma-
terial—equally essential as strategic mate-
rials and which may offer some difficulty
in obtaining an adequate supply, but does
not present as great a problem as the stra-
tegie materials, The World War found the
United States entirely dependent upon
foreign sources for this glass so a study was
inaugurated at the Bausch and Lomb plant
in 1917. This effort resulted in producing
a few ezsential types of optieal glass and
in expanding facilities. By August, 1918,
five plants were turning out enough to
meet all military and naval needs. Since
then many new types have been developed
and now the United States is considered
independent of outside sources for its
peacetime supplies. However, reserve
stocks have been acquired from abroad to
meet all requirements of an emergency
until domestic production could be stepped
up to satisfy all demands.

Similarly this nation has been freed of
dependence upon outside supplies of sul-
phur, so widely used by the petroleum,
iron and steel, fertilizer, pulp and paper,
rubber, dyes, coal-tar products and chem-
ical industries. This has been achieved by
development of vast domestic resources
such as the Freeport Sulphur Company's

POPULAR MECHANICS
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Grande Ecaille mine in the Louisiana
marshlands near the Gulf of Mexico. Here
sulphur is mined by forcing superheated
water down pipes to the sulphur-bearing
formations. The sulphur melts and is
pumped to the surface. Better than 99%:
per cent pure, it is then pumped to huge
storage vats where it cools and solidifies,
later to be broken up and shipped. In 1912
Freeport produced 636 tons: today the
company's annual output exceeds 750,000
tons a year.

Manganese, one of the nine minerals of
which we have insufficient supply for
peacetime needs, is the starch that goes into
the laundering of steel. This country uses
about 1,000,000 tons per year, about 14
pounds going into every ton of steel. With-
out it, modern steel rails soon would crum-
ble or spread under the impact and weight
of big locomotives. Since manganese is vi-
tally necessary for special purpose steels,
such as those found in large army and navy
guns, it is highly essential to national de-
fense. A different grade is employed in
making dry batteries. Our present stocks
would be sufficient for nearly two vears at
the current rate of consumption.

Cuba has been supplying part of the
manganese ore purchased recently by this
country. Although the island's ores are
low-grade, special concentration treat-
ments result in a product suitable for male-
ing steel, This activity iz carried on by the
Cuban-American Manganese Corporation
which was awarded a contract to supply
the U. 5. government with the first 25,000
tons of the mineral purchased under legis-
lation authorizing the piling up of strategic
material reserves for national defense. In
an emergency the Cuban process might be
applied to low-grade manganese deposits
in this country.

Chromium, too, is highly essential in the
manufacture of alloy steels, as well as in
the tanning of leather, the making of pig-
ments and in electroplating. Our imports
are chiefly from southern Africa, the Phil-
ippines, New Caledonia, Cuba and Turkey.
Domestic resources of metallurgical grade
ore gre virtually nonexistent and reserves
of lower grade material are extremely lim-
ited. In Canada processes are being devel-
oped and tried to make ferrochrome, which
contains 65 to 72 per cent chromium, from
lower grade ores but these are not vet

(Continued to poge 146A)
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MORE ENJOYMENT

with this THREE-WAY
AUTOMATIC .22 RIFLE

This .22 rifle has everything!
Instant adjustment of the cross-
holt enables you to use it as (1)
automatic, (2) bolt action re-
peater, (3) single loader, As au-
tomatic, it shoots all .22 Long
Rifle and .22 Long Cartridges;
alzo High Speed .22 Shorts. Op-
erated by hand, it shoots all of
the above, plus Regular .22
Shorts. You'll enjoy every fea-
ture of it: Barrel of traditional
Savage accuracy, Action sim-
ple, positive, eazily dismounted
without tools. Stock of hand-
gome American walout, man's
size, well proportioned for ex-
cellent balance and steady
holding qualities.

N o N N O o N O U O I O O N O e D

T

Patented trigger release mech-
anism assures positive function-
ing. On automatic, you can
ghoot from 15 to 21 shots in
rapid suceession . . just as fast
as you can pull the trigger.

MODEL 6

Tubular Magazine $I?“
[ Hlusiraled)
MODEL 7

Clip Magagzine . . . $I585

Ask your dealer to show them to you.

FREE CA'I'AI.IJG

Write Savage Arms Corporation g
Depe. 2800, Utica, N.Y. i

i g T Nl e g e e e

JROMATIC .22 RIFLES
o Ly o, Ehir m#"'-’?*"_h,ﬁ
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For traveling, vueationlng. or lving, 8 comfortable modern
Vagabond Coach goes where you wish, st minimum expense, 1t
YOU'Te a Neherman, your Vagabond “camp headgquarters” will take
you where flshing 15 best. Bame wlth hunting. Or if you have the
wandertust to sep Florlds, the Far West, Mexlr:o the northern
plne counnley, —what 1m:|ld. be aweeler than hoppiong in the epr
with the Vagabond hooked on,—giving you hotel comfort with no
hotel expense! Sleep four people on super-comfort Duo-Hest beds,

Many familed are using a Vagnbond Coach a5 a homae, too—
for they are 2olldiy bullt with double insulated walls and foors,
are comfortable, warm &nd dry in any cllmate at any season,
Mawliern henting amnd cooking equipment, large refrigoratons, |.||.r
trunk opening from ouiside, numerous storage l0CKers, amp
wardrebe, drawer amd shell space. You EXPECT more u:
Vagnbond, and you GET it!

There's o size and style for every need and purse. 4 Dlaster
'hiﬂlll!l!. 249 different stylea,

Send card fodey for kandsome 1847 cofefog and nefional Hst of
authorized Vapebond deelers,

VAGABOND COACH MFG.CO.

Member Trafler Coach Manufacturers® Assoclation
745 Grand River Ave., New Hudson, Mich.

Save up to 60% on
FLUORESCENT

Fixtures and Lamps
(COMPLETE READY-TO-ASSEMBLE KITS)

s]35

plus postage
Complata Kit for
LB light—lamp
THe sxira

Direct from Factory
One of our typical wholesale values—a
beautiful well-made 18" Fluorescent light
with white enameled reflector=attractively
finished—in a complete kit with instructions
for guick, easy assembly. Operates on any
110 volt AC circuit.

Wholesale Fluorescent Catalog
Lists all fxtures, nccessories, kits, dia-

FR EE gram and pesembly imetroctions for
i t o nd il i
fold, Everybody wanta this new, im-

mﬂmﬁ gh‘:ud t ype of 11i'hr|ng—'lr.|tl1 its cool,

#very lype of Muorescent lighting., Here
rilliant, “day-light"" quality illumina=
tion, Cuts electricity bills in half, Offers

wandorful meney-making opportunities
for agents, assemblers and instellers.

Qur specin]l kit and diagram service

FI.II"-‘-"‘IE!1 miakes 11 easy to assemble, manofacture,

| Hﬂ'm' uﬂ“ install, serviee and sell complote fluer-
-"ﬁ“ eseont lighting for homes, stores, fue-

w‘u = tories, offices and farms. Quick sorvice,

Lowest money-saving prices. Every item
lm'ﬂ fully guaranteed or money refunded,
Order kit—and send for FREE eatalog.

lAL‘-KSﬂH FLUORESCENT SUPPLIES
205 W. Wacker Drive, Chicago i
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commercially suceessful. If they should be
they will contribute to making the United
States self-sustaining.

Tin presents one of our serious strategic
mineral problems because it is indispensa-
ble for so many uses and there is very little
production in this country. The metal
serves as the protective coating on steel
from which our tin cans are made and is
employed in making bearings, solders,
bronzes and gun metal. Under normal eon-
ditions, this nation’s consumption is 75,000
long tons per year, or about 45 per cent of
the world output. In order to reduce our
consumption and thus become more self-
sufficient, synthetic resin enamels have
been tried as eoatings for certain types of
cans and chemically treated cardboard
containers have been produced for various
products. In addition, work has been done
looking toward the use of silver and alu-
minum as substitutes for the coating of tin
cans, Tinless alloys for machine bearings
also have been used to some extent, The
world's principal producers of tin ore are
the Malay States, Dutch East Indies, Bo-
livia, Siam and China. Bolivian ore has
had to be sent to Europe for refining be-
cause there are no important smelting fa-
cilities in the western hemisphere. How-
ever, in connection with an agreement with
Bolivian tin producers and their govern-
ment, plans are being made to provide
smelting facilities in the United States.

For military purposes, antimony com-
bined with lead is used to make bullets,
both for small arms and as shrapnel, It is
also employed in the manufacture of stor-
age battery plates. Mexico is one of our
principal sources of the metal and a smelt-
er established at Laredo, Tex., treats Mex-
ican ores and sells the product in the
United States. During the past 10 years,
roughly 10 per cent of our requirements
have been met by domestic production.

Quartz crystal, particularly of the grade
employed to contrel the frequency of radio
transmitters, comes to us from Brazil, since
we have none of a quality suitable for that
purpose. Even the Brazilian product is far
from ideal, only about seven tons out of
250, the approximate annual output, being
suitable for radio equipment, Cutting
crystals for this purpose requires great
accuracy with reference to thickness and

(Continued to page T14%A)
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New Lipper Money Belt

with Lifetime Initialled
GIANT GRIP BUCKLE

PR{)V'DES necessary protéction
against pickpockets, theft, loss
and forgetfulness, Lipper compart=
ment is E inches long—spacious,
handy, yet secret—with new smooth,
flat zipper. Extra window pocket
for identifieation or social security
card. Belt is handsomely styled . . .
eteerhide gprained., ecowhide-lined,
in your choice of Black or Khaki Brown.
Furnished with personalized Giant Grip

initinl buckle. Guaranteed Zipper—Made in TL8.A. If vour dealer
doea not carry be gure to send his name and mail 1 with eoupon
and Zipper Money Belt will be mailed to you postpaid. Satisfaction

$1.00 Adjustable Collar Clip

eFy order !'ﬂrll i"ipcu Belt, IF woo
ade of IJ [i=
nubu Iu-el o naF collar,

Lo 266 E. Huron S, Chic :
Buthshnumﬂdnuﬁ‘f:.::u Jinee I;gg e R peeron i LORER L ol A R

guaranteed or money refunded.

HTLF:I -ullrhE-u.

{IIE.II.H‘EE - Send for one dozen assortment on fwo weeks' frial)
1 Bu:nhrbaum PEE E. Huron SL., Chicapo, L

I encloss $1 for which semd direct to me 7{1;15'.\1':‘
- Whaist

Belt, postpaid, Color... it =
................... Initial on buekle..........

:
:

Address .
1,00 Fq]li:r I.'I|'r.| III:iI.
Name and City ...

7 7 MICROMETERS

Aix plece sob, in vﬂunt lined Icather case.
Special price, on 18,0
Precision machines Ir.| ane 1.hrru-l=|ndt'lla up o
“ 4" outside ond 335" fnside measure-
ments. Guaraniesd necumie, easy (0 read
T and -l unt. satisfaction [:'l.l.'unnu'u-d. or
£ mn-m.-%-
This |8 :.-nuu oppartunily o get one At @
- FR REE i - i !-Thlpp‘l]-rl
fuli on FeeRipr remilianee. n
FOLDER EU I, #hipmenis send deposit of 52,000

Hlﬂll PRODUCTS, 211 Jos. Campau, Detroit, Mich.

BIG PROFITS ==

and

RESTRINGING BADMINTON

1% sway—and profitable restringing
- E Bedminton, Tennis rackels at hore, RAEKETS
o ezpericacn needed. SAVE o youor own Badminton, Tennis strings. AT HOMEF

FREE BRAND HEW CATALOG! [y fo nm
maving T t log |IIIKI4- L4 npee's {oals uF
striugs of £ 4] you pet ot Cafabog) Hurey!

B M. E. WILLS C0..197 W. {TthS1.. Deot. PM-51, Chicasa

Hariain Priece if you act now.

it

=
CONTAIN
LOADS QF ./
ARTICLES
TO MAKE

4508445 Lorain Ave., Clevelond, O.

Choose from World’s Largest Line of Power Tools!

FHEE Hew 1041 Oatalog covers Metal and Woodworking
'vols, mccessorles, motors for every purse, W h
nar Oo., In.c_. 151 Berckman 8t., Plainfisid,

POWER TOOLS
KINKADE GARDEN TRACTOR

Lawnmower

A Practical Pawt:r P]ow anl:l Cultivator

for Gardeners, Suburbanites, Florists,
Truckers, Nurserymen, Fruit Growers

Low Prices - Easy Terms ;

American Farm Machine Co.

1058 33rd Av. SE. Minneapolis, Minn.

SIGNS Sl fe
i SIZES E STYEE\ JOMN . IRAHN

SHDWGHRDS '\‘:'ﬂ'ﬁ FUDLEEEES EA0-3E B CENTRAL AWE.

CHICAGD, ILL.

DRWER Engiieeree

MAY, 1041

BARRON "%::” PLANER

TRUES UP - PLANES * PANELS - RABBETS
ROUTS - TENONS - ¥7:50
A WONDER TDOL

Saved  hours I.MI o

dious hamd pkaning.

Farpllels an imr{:lrr FITS ANY

finishes to absolune

ikl liposs all kool- DRILL
PRESS

iy sl EouEh e ned waods,
;. ! -
— 3

Hi-Speed, doulbe edged cut-
1F Bimibes [ORUFe CNTEE SN
wear, Unexcelloed for paseling,
rabbeting, rooting, tenoning, grooving, besd-
ing amnd many ofther worksbop AEcs, SHfCes
nrmless todrill press. Thousands now in ase.
Money Back Guarantes Shipped prepald on me-
eeipt of check oF monvey onier for §7.580—or
0. 10, Full five dae rind and refusd eseanioed
if moleompleoely sntisfiod. ¥ow Risk Mothing,
Warron Tool Co., 343 Architects Bldg., Dotrat

1341 MASTER MANUAL

o mew Constantine Moster Maonupl for

and Bir 1941 Bargain Book, ||:-I|.|1u: l-'li F
wor 100 difforent kibids of Wood in 9

thems dn venowrs, lumbar, panols, (nkay wurh

R e, and  helpful | woodworking  aids

*risbed and i1lustrated ariicies on How to Make Inloid ®jcuares; Hn-w
o Make Venmeered Panels: How to Finish Diferent Kinds of Waods,
soures of supply for you i small sleed nuail Hes—ivery kind of wmd
ol @ee looking for. Sewd [0c podny in safmps or ooin

ALBERT CONSTANTINE & S0M, |HE 791-M East 135th Sk, W. ¥. €.

KEEP YOUR DOGS FREE FROM WORMS
WORM

NEMA CAPSULES

Use Nema Capsules to remove large
roundworms and hookworms.

EFFECTIVE DEPENDABLE

Drug Storos Sell
PFARKE-DAVIS Froducis

g ERryELLE

MAIL COUPON TODAY

Wit 1o Animal Indusiry Dept. Degk N-GD-E
PARKE, DAVIS & CO., DETROIT, MICH.
Send FREE Pooklel Mo, §52

MAME
ADDRESS
ciTY
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WELU BUMPERS,

FENDERS,
CYLINDER BLOCKS,,
BODIES, FRAMES, ETCA

Does Farm,Factory!
and Home Repairs

|
eard_of price ot Z Withe Ming
can g thout previsus we ex-
t.ha ml{'“l‘lﬂllﬂ Dynamic tiu,n o DeTlOnCE FOU can make for your-
Welder complete—rendy - EEIl a3 much a& §5.00 on & repalr
[0 light sacket, The Dy Il.nmh: dn-aa —E = iob that csn be dove Un lass than
ih metallle and carbon are wel AlL - o hour. Many welders make
Ing. You can also solder and hrm

as much ae 31500 to $20.08 a
rhs the lghtest materinl m]r PAYMENTS dsy, The Dynamle Welder is

light and easlly portable.

mrm ll:~|| Ilrwl. Sl'ul. 11n, Iml. r and All Other Metals
h our fres instroctl Lme do fAnisl
BIG PAY IN BOOMING WELBING INDUSTRY Gnce you hive the Dynamis | - SERIEY YeaTRo!
outfit. you are all set in this profitable field, In & year a Dynamic Welds 10.dar | pradl plan and
ef tosls you Less Than B¢ a Day., Write for FREE particy TODAY, | !9 |I:F||'.rll.l affer,  Hend for
DYMNAMIC WELDER CO., 2226-RD, Silverton Road, Chicogo, Illineis |__

"ATTENTION
Toolmakers, Modelmakers, Machinists

How you can bhore accurately those real
sminll holes with Simplex (the smallest
boring tool on the market), Make your own
barieg bars in lothe to At Simplex holder.
HMarden with blow torch or gas plate. Small
1 bars for o delicale jobs—large bars for
the orlinary work. Priee, complete with
Y on@ small boring tool hit, B3.25, postpaid
in T.5.A. See pagre 512 April issue Popu
lir Mechafiles, Send for circular,

NH_FI.I':_I fﬂﬂl‘. “lﬂl. ﬁﬂl'l'l.. ILLINOIS

BIHCULAH SAW Q%

(Chataide ' S 0r 0.1, 82,25}

BOATS FOR EVERY PURPOSE

0 Modelg—eanvas oF 61l oo 1. 1-|||I 1g|| Duthi

q ||| ridg and EeREal .|| T '|.'| ||-

¥ oS4, 'l g '-'-llll for catalog
WlGEMAKEH COMPANY

Dapt. X Grand Rapids, Michigan

““The Ripmaker'' saves hours of tediom
hand sawing. Has 4" combinatien rip
and erosscut blade, ollless bearings amd
A" x53% " stoel table sdjustabile so thal pleces
up to 1" thick may be cut {pileces up to 2
by turning stock). Hase, saw support and
table adjusting elide. heavy lron ecastings.
Adjusiable ripping fence,

& gpenerators furmish AC same as elty
current. Ideal for stand-by. Will keep
oll burners, stokors, refrigersiors, el

going when power line goes off. Also : ! \ oG m mt: 1ot tool Mne: Jig B

copveriers, frequency changers, Dlesels, /‘ufﬁl |.u anm|ﬁ:p :{nﬂ rr'::hgl::br {:«?u. Ein;
I maotors with AC take-off, Bizes 80 hﬂrlnnul r‘-'I! Pr!n 2.50; omunlelna'_ e presd
to 100040 waits, Write ta u‘ﬁn’i‘}“mu “'113“‘; & g:a,;? I direst only,

KATOLIGHT, 16 Elm St., Mankato, Minn_, U.S.A.

St and l'd. RIDE or waLk | USE YOUR BENCH SAW
a With Our six in. tool steel culleTs,
Make mouldings, casings, drop-leaf

GARDEN AnND MM | 1rwisk$1.25,112781.50, Pastpaid,
Siate size hole, List & folder free. g
SMALL FARM aCtors £ Sunithoe e DA, aaiemn Y.
Plﬁw Powerful 1 and 2 Cylinder Tractors

for Small Farms, Gardeners, Florists, [~}
s'ed Nurseries, Fruit and Poultrymen. 4

FOUR MODELS

ﬁllh‘lﬂtﬂ Ample Power for Field, 1/3 MFRS. ORIG. PRICE L
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Steel or Rubber Tires
High Wheels—Enclosed Gears
LOW PRICES

DIXON'S GRAPH-AIR GUNS stop
squeaks, remove rattles, ease binding.
Squeeze them and shoot. Oaly
Dixon's Guns are filled with world's
best Dixon's Microfyne Powdered
Graphite — the quick-acting pow-

JOSEPH DIXON CRUCIBLE CO.- JERSEY CITY, N. J.
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dered lubricant that cannot burn,
wash out, dnlp or pum. Nothing
better for end uses in work, in
car, in home, in sports. dealers
alilztﬁhtmi or write for booklet
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(Continuved from page 146A)

also in the direction of the various axes of
the crystal. The average size of the fin-
ished radio crystal is ahout one by one by
one-tenth inch. Tourmaline, a mineral
found in California, might be a possible
substitute in an emergency, since it pos-
sesses desirable properties of this type.

Nickel, a silvery-white metal, finds us-
age in armor plate, armor-piercing projec-
tiles, gun barrels, recoil cylinders. An al-
loying ingredient in steel to give increased
hardness, toughness and strength, nickel
is produced in only small quantities in the
United States, most of our supply coming
from Canada. Our annual requirements in
the near future may be assumed at 45,000
to 50,000 tons under normal conditions,

On all these, and sheet mica, too, which
is used as armature winding tape, commu-
tator segments, rings, cones and trans-
formers, Uncle Sam is stocking up, looking
to the day not far away when this nation
will have a two-year supply of things nee-
essary to defense which cannot be pro-
duced at home. Given that much leeway
in an emergency, there is a good chance
that the Bureau of Mines, the Geological
Survey and other governmental agencies,
working together with private research
experts and industrial management, will
be able to develop our own sources of sup-
plies or substitutes that will make us self-
sufficient as long as may be nece&saryp

L b2

Averting Death From the Skies

!&@EHE%HE% 65]) ! a8
Another school pro '&%_ﬁeaffﬁr bonib

shelters is the Newark College of Engi-
neering, where Firofeszsor Odd Albert haz
designed what he calls the “Bompus-
Rumpus Room” because it is a place where
“bombs won't raise a rumpus.” He sug-
gests that every new home be equipped
with such underground rooms. The cellar
could be utilized to the full area covered
by the building. The eceiling of the shelter
‘could be reinforced conerete, 12 inches
thick, with beams of the same material, 12
inches wide and 24 inches deep. This bomb-
proof cellar might be divided into three
parts, one for living, one for sleeping, the
third as the utility room.

Such construction would be fireproof. It
would carry a load of over 1,000 pounds

(Continued to poge 151A)
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SANDS 10 TIMES FASTER!

New G““(!gander

MNow get Aner, easler zanding 10 #imes faster
with this sturdy portable power sander. Turns
out expert work in minutes—instead of houra of
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(Continued from page 14%4)

per square foot as compared with a re-
quired design load of 60 pounds per square
foot, which is the strength of present-day
floors. Therefore, even if a building with
a bomb cellar is wrecked or burned down
to the ground, the cellar will be intact, as
the ceiling construction is strong enocugh
to carry the load of debris of a caved-in
building three or four stories high.

Factories are especially vulnerable to air
attack and are also very important to de-
fenze production. Many architects turned
their attention to designing efficient war-
time production plants, only to discover
that this country has been constructing
about what would be needed during con-
flict—low, windowless buildings with fluc-
rescent “daylight” and air conditioning.

The new North American Aviation Com-
pany plant in Dallas, Tex., adds a couple of
innovations to this type of structure. It is
only 21 feet high for the most part and the
walls are only three inches thick. They are
composed of a layer of concrete and two
layers of steel, so constructed that they
will bend and warp rather than break® if
bombed. Entrances are through slide doors
and a conerete screen in front of each door
protects the interior from bomb fragments.

The General Electric Company has per-
fected a trailer-mounted portable sub-
station complete with protective and
switching equipment for supplying service
quickly at any point on distribution cir-
cuits where emergency service is required.

And the Boston fire department is ex-
perimenting with machine guns mounted
on fire trucks so that they may be rushed
to fight off planes when not busy fighting
fires. In New York, fire authorities are
studying a trailer fire pump designed to
meet the threat of incendiary bombs.

The advice given to civilians in a city
under an air raid is to avoid panic and get
in off the street; walk to the nearest sub-
way or the lobby of a steel or concrete
building. Top and bottom stories and ele-
vators should be avoided; cellars are safe
only in low, well constructed buildings. If
you're at home, the best advice is to close
the windows, pull down the shades, ex-
tinguish all lights—turn off gas and elec-
tric connections—and don’t smoke, light
matches or eat until danger is past. Amer-
ica is far from the danger zone, but the
time to prepare is before the emergency.

MAY, 1941
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EVINRUDE

GIVES THIS SMOOTHER

Goylindr

PERFORMANCE

S-M-O-O-T-H! . . . here's
silky smoothness . . . surging
responsiveness . . . thrilling performance thar packs more
pleasure into every mile! And now you can choose a four
eylinder Evinrude right in the same price range with "twins”
of comparable power, Evinrude offers 4 great "fours”
- gow at your dealer, or write for new caralog !
NEW FULL REVERSE! MNow yours in two famed light
motors, Evinrude's advanced development of Full Beverse!
Steer in any direction . . . reverse the course . . .
away from crowded docks . . . the last word in complete
manewverability is built into these two models.
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—handy Boat-and-MMotor Selecror and Boar Guide
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MOTORS, 4731 M. a7th St., Milwaukee, Wis. |
Al Prices F, 0. B. Factory and mibject to change.
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For Precision Tool Room Work

NEW SOUTH BEND 10-INCH LATHE
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Hand Whas! Draw-in Collet Chuek

and for Production Operations

HIS new 10-inch swing l-inch collet

capacity back-geared, screw cutling
precision lathe has the time saving fea-
tures of an engine lathe combined with
the sensitivity and accuracy of a line pre-
cision collet lathe. It is capable of
the most exacting tocol and instrument
work, and has the power and rigidity
for taking heavy cuts on high speed
manufacturing operations.

LATHE BUILDERS SINCE 1506

SOUTH BEND LATHE WORKS (@&

Manufacturing aitachments avail-
able include hand lever draw-in collet
chuck, semi-antomatic hand lever bed
turret, double tool rest, automatic car-
riage stop, four-way tool post, hand lever
tailstock, cil pan, oil pump and piping.

Tool Reom attachments include hand
wheel draw-in collet chuck, telescopic
taper attachment, micrometer carriage
stop, thread dial indicator, and collet rack.

S04 E. Madison 5i, South Bead, Tad, U5 A
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With Greatly Improved Acceleration,
Hill Climbing, Economy, Brakes and Starting /..

Small in Size and Cost - Big in Performance and Value

After two years of rigid testing, constant proving and con-
tinuous study of the cars on the road, we now offer the
new Crosley with hundreds of changes and improvements.
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ihe Crosley Corporation,
“HE Croaley Car is not represcoted in

our special introductory agency offer,

HESE miany developments include even greater economy
than heretofore. Accelerarion and hill-climbing abilicy
have been stepped up as much as 409, A positive con-
stant mesh self-starter assures quick starting — even on
coldest mornings, Other important improvements in-
clude completely self - equalizing four - wheel brakes,
Jarge crankshafe, bigger beanings, new and conveni-
ently located parking brake, all of which mean for
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PICK-UP DELIVERY

The :mui:ns transcontinental run of Cannon Ball

Baker in a regular stock model Crosley Car estab-
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drove from Cincinnati to Los Angeles, back by

way of MNew Orleans, ]ukmn“r and then
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THE CROSLEY CORPORATION
Powel Crosley, Jr., Pres.

Crosley owners longer life, minimum
service, increased satisfaction, more con-
veniences. The Crosley Car now takes
its place as an ourstanding achievement
in both passenger and commercial fields
because of its mechanical develop-
ments, it low frst-cost, and its low
operating costs.

Gallon of Gas!
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newses, delivering loads up to & quarter ton
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THE SMOKE OF SLOWER-BURNING CAMELS GIVES YOU

EXTRA MILDNESS, EXTRA COOLNESS, EXTRA FLAVOR

AND

28

LESS
NICOTINE

than the averoge of the 4 other
largest-selling brands tested—less than
any of them—according to independent
laboratery tests of the smoke itself

TS NEWS! Not the picture kind—
but mews of first importance to
smokers like you.

Independent laboratory findings as
to Camels and the four other largest-
selling brands tested — the four brands
that most smokers who are not Camel
“fans' now use—show that Camels
give you less nicotine i the smoke,
And, the smoke's the thing!

But that's only the start of the story!
Camel brings you the exrra mildness,
extra coolness, extra Aavor, and extra
smoking of slower-burning costlier
tobaccos. Get Camels your very next
pack. Why not get a carton—for
economy and convenience?

THE

SMOKE'S

THE
THING!

HOT AFTER HISTORY! It's Donahuoe of Pathé who fol-
lows the news the world over with camera...with Camels!
He's off again for more exclusive pictures. Below, you see
how Bob Donahue gets exclusive “extrans” in his smoking.
He smokes Camels, of course, Only Camels give you those
“extras” of slower-burning costlier tobaccos,

CAMEL'S
SLOWER WAY OF
BURNING IS ACES

FOR MY KIND
OF SMOKING.
EXTRA MILDNESS
AND A FLAVOR THAT
ALWAYS HITS
THE SPOT

Cuenpary, Wiketin - S lem, Narth Camnline

“I'LL TELL YOU,"” sanid Bob when he gor his picure feken
{abovel, "l smoke a good hit in my job. And my cigarete
has 1o be more than mild=it has to be extre mild. Camel is
the one brand 1've found thar gives me excra mildness and
at the same rime a flavor that doesn’t go flar on my casee.”

Try Camels. Enjoy that famous Camel flavor with extra
mildness and extra freedom from nicoting in the smoke,

By burning 25% slower than the average of the 4 other
largese-selling brands tested —slower than any of them—
Camels also give you a smoking plus equal, on the average, to
5 EXTRA SMOKES PER PACK!

6,4 M [ — THE SLOWER-BURNING C/IGARETTE




