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“HERE'S My DOCTOR ...

“

SERVICE

MODERMN CAR: "Of course you never
heard of it! With the primitive elec-
trical system they put in you, all a guy
needed was a pair of pliers, a screw-driver
and a spool of chicken wire to fix you up!”

MODERN CAR: ""Well, ain't that somethin'! Listen, you—the electrical sys-
tem in us modern cars is so finely adjusted and engineered that we can
make §0—90 miles an hour, and give up to 25 miles to the gallon. And
believe me, it takes expert service to keep that electrical system tuned up.
That's what Packard Certified Re-Wiring Service is for!

PACKARD CERTIFIED RE-WIRING SERVICE
IS A “MUST” FOR MODERN CARS

Your car cannot give top performance if
there is a defect in the electrical system—
cables, connections, or the electrical units
themselves. Packard Certified Re-Wiring
Service traces down these defects with ac-
curate checking instruments, operated by a
mechanic who is specially trained in the
proper service procedure, He can find—
and fix—the causes of hard starting, poor
gasoline mileage, slow pick-up, dim head-
lights, and many other troubles caused by
high resistance in the electrical system,

THE STANDARD WIRING

EQUIPMENT OF THE AUTOMOTIVE

I've got an appointment for a Packard
Certified Re-Wiring check-up.”

“Packard Certified Re-Wiring?
Never heard of it . . . "

OLD CAR: "Well, I don't see what was wrong with
my electrical system. It was good enough to give
me a top speed of 25 miles an hour, and they could
get eight or nine miles to a gallon out of me."

REWIRING,

3 ﬂ-?g_//

Drive into a Packard
Certified Re-Wiring
station today—and get more pleasure, econ-
omy and safety out of your car. Packard
Electric Division, General Motors Corpo-
ration, Warren, Ohio.
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FLOATING POWER
ENGINE CAN “RIDE
THE PUNCHES"

Scientific Principle Isolates
Power Vibration Under the
Hood of the New Plymouth

To PREVENT power vibration from
shaking the frame and body, the
engine of the 1941 Plymouth is
mounted high in front and low at
therear on patented Floating Power
engine mountings!

Thus suspended, the Plymouth
engine rocks in balance— “rides the
punches” of torque reaction . . . to
keep them from reaching you!

WHY EVERY ENGINE VIBRATES

1. Combustion forces piston downward.
2. Connecting rod resists downward piston
mavement from an angle.

3. Angle of resistonce forces piston side-
ways—with the effect of a terrific punch
ogainst the side of the engine!

Flaating Power
mokes Plymouth
amazingly smoothl

'Wl'l"l{ the silky smoothness of
patented Floating Power en-

gine mountings, Plymouth for 1941
bringe you 19 hig advancements!

New High-Torque Performance
and power-gearing make Plymouth
a “‘powerhouse’ to drive!

With its 117-inch wheelbase,
Plymouth is impressively long and
massive! And inside you'll find a
sumptuous Fashion-Tone Interior!

JANUARY, 1941

There are new High-Duty Engine
Bearings, a new Oil Bath Air Clean-
er, new Safety Rims on wheels, new
Body S'Eulirlg!

See yvour nearby Plymouth deal-
er, and drire this big new beauty!
PrymouTtH Division oF CHRYSLER
CORPORATION,

Tune in Major Bowes, C. B. 8., Thurs.

P SEE THE NEW LOW-FRICED
PLYMOUTH COMMERCIAL CARS!

BUILDS
GREAT CARS

3A



New Delta 10

Is the %

Designed afrer 7
yvears of study, re-
search and experi-
ment—7T years of
analyzing the defects
in existing designs
—of testing, re-test-
ing—7 years of mak-
ing model after model—this
new Delta 10" Tilting Arbor
Saw is as near the perfect tool
as modern engineering can
make it. Thousands of users
agree that it offers numerous
exclusive advantages and an
operating efficiency never be-
fore attained!

Here Are Some of the Fea-
tures of This Remarkable
Tilting Arbor Saw

Generous sized table 20" x 27°
{with wings, 27" x 36"). Handles
work up to 50" wide and 3%
thick. Powerful, fully enclosed
motor; highly efficient Texrope
drive; rigid, scientifically designed
housing; perfected raising, lower-
ing and tilting mechanism; pat-
ented, double-face, double-lock rip
gauge; exclusive precision auto-set
miter gauge; patented ripping ex-
tensions; "sealed-for-life” ball bearings
and many other features.

Send for Latest Delta Catalog

A complete guide book to power wools which not
only lists the complete line of Dela *'Qualin™
wood and metal working tools—but shows you
the important podnts to look for in all power
iools. (Also send for Project Book No. 7
crowded with new projects, incluoding working
drawings, photographs and full instructions.)

Inside Secrets

of

Delta Quality
“PRECISION GRINDING"

All arbors, spindles, bear-
ing seats, e1C, On Delta ma-
chines where accuracy to
close limirs is important,
are ground Jo size, Turn-
ing to size is " good enough™
for many manufacrurers
but not for Delta machines! Precision grinding w al.te. after
turning,. is an exwa operation. It costs more manﬁy—au Yo
can't see it as you can se¢ nickel plating on the cuside of the -
n:l'u.n-: But in a bearing or bearing seats, it provides a fit that is "all
over” instead of only on a comparatively few high spots. This
means that ball h{'III.I:I.E: do not become loose in service. Precision
grinding produces a closer fit, t0 more exacting tolerances, which
means that fits are uniformly good, and that true interchange-
zh_i!;:r is obtained. s ap
¢ exira accuracy obtained by precision grinding may be visual-

ized when it is Iﬂ?{zﬁd that the erdfmery variation or tolerance on
Dielta arbors and spindles is three-ten-thousandths of an inch, and
in many instances this tolerance is held 1o one ten- |.h.o:m.ﬂndf]|

Before you buy any light machine tool, make sure all parts thac
vitally affect the accuracy and life of your machine, are precigon
eroamd to size!

DELTA MANUFACTURING COMPANY (Dept. A 141)
G063 E, Vienna Ave., Milwaukes, Wis,

Centlemen: Send me the lntest Delta Catalog lsting the complets line
of Delta Lathes, Circular Saws, Band Saws, Jointers, Scroll Saws, Shapes,
Sanders and Drill Presses, (] | enclose 100 [ulnmrm or coin) for which
please send me the new Delta Project Book No
IR i aniaae Ea Eee
Address S e oy 7 Y T

C¥ i A e e T et e o P e T - T . v sl o e o e
O Check here If you ore o Delta user now,
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Jobs from Research

IFTEEN million Americans today have jobs that
A didn't exist in 1900, The decade since 1929 has
brought streamline trains, synthetic vitamins, trans-
oceanie air service, colored home movies, polarized
glass, fluorescent lighting, synthetic hosiery and rub-
ber, new plastics, plywood stronger than steel, televi-
sion, sulfanilamide and many other entirely new prod-
ucts. Research has enabled industry to develop these,
and make them at a price in reach of the people. Ever-
ett S. Lee of the General Electric engineering labora=-
tory tells next month of the jobs research is creating.

Uncle Sam’s School for Sailors

T TAKES brains to be a sailor, to hold dewn a job
on a $50,000,000 battleship and run its intricate ma-
chinery and electric control and firing gear. The raw
recruit has a lot to learn. The February Coloroto sec-
tion, with its eight pages of color pictures, puts you
through the two-months starting course at a U, 8.
Naval Training Station.

Vol. 75, No. 1 |

- Next _I‘;ri{}:lth

TWEL?E vears ago the phono-

graph was dead as the dode.
Just then the first radio-phono-
graph unit appeared on the mar-
ket at $750; the same combination,
vastly improved, can be had today
for 830, Radio, which killed the
phonograph, has brought it back
alive, With a recording unit you
can store away children's voices,
make sound accompaniments for
home movies, record musiec and
historical speeches coming in on
the radio. Read “The Talking Ma-
chine Comes Back,” in February.

Wingless War Birds

WARMS of armed helicopters
hover over an arsenal like a
cloud of mesquitoes, waiting to
fight off enemy bombers. Whirl-
ing blades lift an autogiro verti-
cally from a forty-foot square on
the deck of a merchant ship to
watch for submarine or plane.
These are the “War Birds Without
Wings" described in an article
next month—~fighting aireraft that
can go on senlry and convoy and
reconnaissance duty, standing still
in the sky, landing “on a dime."”

Paul Bunyan’s Pond

W&TER is piling up back of

Grand Coulee dam. Come
the spring floods, it will be 340 feet
deep, submerging cascades, for-
ests and townsites. Uncle Sam is
feverishly moving 5,000 townsfolk
and farmers, their stock, their
fences, thirty-five miles of rail-
road, millions of feet of timber be-
yond reach of the rising lake.
Read the story in February.

Published monthly by POPULAR MECHANICS COMFPANY, 200 East Ontario Street, Chicago, U. 8 A. Single copy in the United
States, 15 eenta; subseription raktes in United States and possesslons, and countries of the Pan-Ameriean Pastal Union including
Bpain, $2.60 a year, $4.00 for two years, $5.00 for three yenrs. Single copy in Cnnada, 30 eents; subseription rates, $3.00 & year,
85.00 for two yenrs, $5.50 for three vears. To all other countrles ndd $1.00 a yenr over Unlted BEates prices for oversead postage.
Changes in address must be reported to us immediately to eliminate delay, Entered as Second Class Matter, Sepk. 15, 1803, at
the Post OfMice at Chicngo, Hlinols, under Aet of March 3, 1878. Entered ns Second Olass Matter at the Post OMce Department,
Canndn. Copyright 1940, by Fopulsr Mechanies Company, in the United States, Australis, and France. Printed in the T, 8. A,
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PYROIL PROTECTS ENGINES
Better lubrication and reduced wear result from the
use of Pyroil.
The beneficial action of Pyroil can best be understood
when the particular problems of lubricating a modern en-

ne are understood. in automotive engineering
ve had important effects on lubrication requirements.

IMPORTANT FACTORS IN ENGINE DESIGN

Omne of the most significant changes In automoblle
engine construction is the reduction in clearances—
much closer fitting—in bearings and in cylinders. With
this has come a tremendous improvement in the smooth-
ness of the finished surfaces.

the necessity

Thiz has had the effect of eliminatin
of breaking in a new motor by wearing the parts into a
¢lose fit. In fact, break-in of the wear-in que is totally
undesirable. It destroyvs the accurate fit of the parrs.
Another change is the introduction of new alloy metals.
Certain of ﬂmu all.uam are subject to severe corrosive
attack, and ulre protection against acld-corroslon
in order to gtlve long service.

CHANGESINLUBRICATIONREQUIREMENTS
In many cases Jmpﬂtiu in a lubricant which pre-
viously were looked upon merely as desirable have bg-
come absolutely essential. Testa prove the meric of
I beyond question. [ts unique acid-corrosion pre-
ventive in lent gives it valuable properties. A survey
will show how fully the properties Pyrail are adapted
to proper avtomotive lubrication.

HOW TO USE PYROIL—WHAT IT DOES

Merely use a few ounces of Pyroll In the crankcasa
and also in the gasoline tank. Any service statlom or
garage can supply it. It goes right o work. It prevents
acid-corrosive substances from attacking bearings,
pistons and other ts. It reduces friction. Makes
srarting easier in weather. Reduces wear. Removes
hard carbon, gum and sludge.

These benefits induce better engine operation and
longer useful engine life. They offset many repairs, saving
expense, Drive into a service siation or garage—rtoday—

and ask for an inexpensive Pyroil
treatment. See what a difference
Pyroil makes! Manufactured and

Guaranteed h* oil Com=-

ny, idder, Foun-
er, 51 m&l llldg I.nCmn:,
Wisconsin, U. 8

DISTRIBEUTORS:
CHECE AND MAIL

COUPON FOR FRAN-
CHISE FACTS.
MERELY ®
BUMEES TO
GAS & DIL

F—————H—--------n-- e
1 PYROIL COMPANY, |
I 51 Pyroil Bidg., LaCrosse, Wisconsdn.
I Please send me your Free Booklet,

I
‘‘Questions and An-
| swers about the efficiency of Fyroill

Also other facts.”
I O Send Details of your plan for Distributors.

|
]
g
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Do you really Want to
get ahead in business ?

Then here is a valuable tip for you...

The problem of winning promotion—of achieving
the better job and better pay—is not easy. Compe-
tition is keen and the demands are high., But it is
much easier—simpler—if you understand one im-
portant fact.

Business and industry always need men and women
who can take on larger responsibilities—give more
valuable service. Those who step up into the bigger
jobs are those who have an objective and definitely
prepare for it—who not only give their best to
today's job, but who also plan and prepare for the
jobs on ahead and train themselves to meet the
greater responsibilities of the bigger job.

Pick Some Growing Field

and Prepare

If you really want to get ahead, pick some field of
opportunity—either your present field or some other.
Find out its opportunities, and its requirements—
decide whether vou are fitted for it—then get busy.

Train thoroughly for it. Make yourself expert in it.
Then you can compel success.

For 32 years, LaSalle has been helping ambitious
men and women prepare for advancement. Hundreds
of thousands now in good jobs and on the way up to
better ones, owe their success to LaSalle training.

Investigate —Then Decide

Ot of that long and wide experience we have com-
piled a wealth of knowledge about various fields of
business. That knowledge is freely at your disposal.
Tell us—in a letter or in the coupon below—what
you want to be. We will tell you—without cost or
obligation—of the opportunities and requirements
in that feld. We will tell you also of our complete
training program for that job. Then you can decide.

The coupon below lists a number of opportunity
jobs, Check the one in which you are interested—or
write in some other job on the blank line. Then mail
the coupon today. It can be your first step toward

the success you want,

LASALLE EXTENSION UNIVERSITY
A Correspondence Institution

Department 154-R

Chicago; IMinois

I am interested in winning to the career I have checked below. Please send me the facts
about the opportunities in that field and about your training for that job.

O Business Manager

O Industrial Manager

"0 Factory Superintendent
0O Production Manager

O Foreman

O Inspector

O Cashier
O CHTTLT

O Cost Accountant
O Statistician
[ Bookkecper

O Sales Manager

O Collection Manager
O Credit Manager

O Rate Clerk

| Rhlﬂuirﬁ Clerk

O Trattic Manager

O Export Manager

O Certified Public Accountant 0 Corres: dence Supervisor m| 1 Counsellor

O Compiroller O Sales Correspondent 0 Office Manager

O Chiel Accountant O Callection Correspondent [ Secretary

O Auditor

........ 1tdnyﬂm"1.

N s i R R RN AR Py | |-
O D R o e s e b A s e e e T e e e R Al T e
Address . . .. .......... e R A e
e L e o e o
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Dion't envy the family witha
Filmo—BE ONE! Filmo fun
never “runs out’'—never
grows old. There is always
something happening of
which you want a moving
picture—and you'll be
proud to show the fine
movies vou make with a
Filina.

T With the palm-size Filmo
8, it’s easy and inexpensive to take fine movies, Jost
press the button, and what yow see, you get, in black-and-
white or full, nawral color—even in slow motion!
Newsreel-length scenes cost no more than snapshots.

Precision-built by the makers of Hollywood's pro-
fessional movie equipment, Filmo 8 is a basic camera
that meets present and fufure needs. See it at your

ealer’s. Start now on the most intriguing of hobbies.
Bell & Howell Company, Chicago; P?:w i’urk; Holly-
wood:; London. Established 1907,

Only a Filmo 8 Offers All These Feotures . .,

& A Nifedime guaranies)

o "'Drop-in' threading . . . 0o sprockets.

& Bullt-ln mechanlam for slow-motion
and animated cartoon llming.

& Automatic ssaled lubrication . . . no

oiling.
» Adaptability to grow with your skill.
Makes Movies ai Snapshot Cost

$495t|-

Others to 8140

[For thoss whe prefer the 16 mm. movie camers, Filme Aufo Lead, priced from $115
MAIL COUPON FOR FREE MOVIE BOOKLET

BELL & HOWELL COMPANY
1644 Larchmont Ave., Chilcago, 11l
Rend frow, 16-page booklet tellin
Movic Cameras; ([ ) oew 16 mm.

all about { § Fillmo B mm.
iimo Auto Load.

I BRI o0 2 om0 W0 40 B e B b L el m e o e
SRR & o 5 oo e o o o TR b o e

TR e o o, R O State, . ...
FPRECISION-MADE BY

Boll E Howel]
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Mnﬁ, there’s no sense in drifting along at
the same old dull, drab joh! You've got one
life — that’s all. What you make of it is
yvour business — but if you want to make a
success of it, it’s time to get going!

Listen. Some of the biggest men in this
country were in your shoes once. But they
knew one thing! They knew that it takes
training—TRAINING —to succeed in this

INTERNATIONAL CORRESPONDENCE SCHOOLS

CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

world! And they got that training through
the 1. C. 8.!

100,000 ambitious men are enrolled with
the International Currcgpandenﬂe Schools
right now, They're going places! They're
getting sound. essential TRAINING by a
method based on up-to-date texthooks,
personal instruction, and sound vocational
guidance, Here’s the coupon they mailed!

1891~194]

BOX 5392-J;, SCRANTON, PENNA,
Without cost or abligation, please send me a eopy of vour booklet, “Who Wins and

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

TECHNICAL AND INDUSTRIAL COURSES
E E!-tnn Munmifacturiag 0 Mig, of Fulp nnd Paper

*

5 Agrimzltizrs

*

0O Alr DBeake O R. I Bection Foraman

O Alr Conditoning Engines O Marine Engines O H. K. Hl.lqll.“'mq w0 Helrigeration
L) Archizectural Drafting O Elscgrieal Deafting [0 Mechnnionl Dirnfting [J Banitary Enginesering
[ Asshirectiieg [ Eleotrica] Engineering [ AMechanical Engineering L] Bkeet Waork

O Auto Engine Tuns-up

[ Auto Technician

Ll Aviactkon O Bablérmaking
L] Brilge FEmginesring

[] Builiing Estimating

O Mise Foreman

[0 Navigstion

L] Patternmoking

0O Fharinscy [m Plimbing
O Fouliry Farming

] Elsotria Lighting

L Fire Bosses

O Fousdry Wark

L] Fruit Gmnil-r O Heating
L Hear Traatenent of Mosals

O Steam Elecrela

[ Busam Fitting

O Etrueturml Drafting
srructural Englresring
Sarveying ansd Mapping

O Seam Engines

|| C_M_hlhtr.rj [0 Highway Engineering Ll Practical Telephony L] Telegraph Engineeriog

O Civil Enginesring O House Manaing F} Puldic Works Enginsariog O Testile Deslgning

[] Coal Mining O Locomotive Engineer | Radin, General ] Toolmakin

Ll Crnesite Engineering O Machinkst O Radle Opesating O Welding, Electria amd Gas
O Contracting and Building O Management of Invasnsions O Hadio Servicing O Wosen Manufacturing

BUSINESS COURSES

O Aceounting [J Advertising [0 College Proparatory O Foromanship [ Rallway Postal Clark

=) eeplng Cammareanl [ French [ Ciradn Selvpal Haleamarahip

O Businsss Cosrespondenos [J Cost Accouwnting [ High Schoal O Illustrnting Becrotarial

[0 Businems Management o P Accounting D Lantiering Bhow Carcls [ Bign Letitesing £l Bpanish
O Cartooning [ Civil Service [0 First Yeur College L Managing Mon at Work O Traffic Managssent

HOME EGDHOHHE‘-E COURSES
Home Tresamsking
Professionsl Dressmaking and Designing

Age.. Address,

TSRy, |1 P : Pl POptlTom... .. i o msisiet s i i e s
" Canadion residents wend l.!mtpnrl Ml Jrrfrrn'ulm ernmdmru Soheelr Canadion, I.{rh“nl', Mantreal, Tanada
Brifish residents send coupon fe [, 0. 8., 71 Kinpsway, Lendan, W. O, 2. Enppland
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O Fooda snd Coskery

g Aasagament, Catering
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“When I finished training I accepted a job as

Radio serviceman. In three weelks I wos made
sertfice manager af $40 to 250 a week, more than
tiwwice my shoe factory pay.”

Be a RADIO

Find out How | Train

If you ean't see n future in your preseab job, feel you'll
never make much moré money ; if you'rd in a seasonal feld,
subject to lay affs, I'T'8 TIME X0W to investigate Radio,
Well trained Radio Technicians make money, and you

don‘t have to give up your present job or leave home to learn

1=
e are pati. =,
‘;11“:3111;:%; 1 an e
" g ;
e 1-{ i BT‘M‘_G'F;”‘HWM'LLI.a, Feritl-

& Gar 5% on Radio, I train you at home nlghts o your spare thene,
aaly . & i P
Sl ator in Bf “_'“;.',:;,' Fort Sl Why Many Radio Technicians Maoke
Operatey eeineer of PTGy, paitin $30, 540, $50 a Week
o wed € car  BATNED fransmity 1o Badio brondensting stattons employ operntors, techmlelans.

Badio manuwlnclurers employ testera, inspectors, servicemen
in good-pay jobhs. Radio jobbers, dealérs, employ installa-
tion and servicemen, Many Hadia Technicinns open their
own Radio snles and repalr businesses and make 530, §40,
S60 n week, Otherz hold thelr regular jobs pod make S5 to
810 a week fixing Radios in spare time. Automoblle, Police,
Aviation, Commercial Radio; Loudspeakor Systems, Elec-
tronic Devices are otler felds ofering opp nities for
which N.R.I. gives the reruirid knowledge of Radin, Tele-
vigion pmd Frequency Modulation promise to open good
johs soan.

Many Make %5 to 510 o0 Week Extro
in Spare Time While Learning

The dny yon eonroll, T sturt sending you Extra Money Job

Lﬂ'ﬂﬁ“‘
Crapierts

10A POPULAR MECHANICS



“T had an 18 a week job in a shoe
foctory.,” He'd probably be there to-

dav if he hadn't read about the op-
portunities in Radio and started train.
ing at home for them.

“Eight months later N. R. I. Graduate Service
Department sent me lo Station KWCR where [
became Radio Operator, Now I am Radio Engi-
neer at Station WSUT and connected with Tele-
vision Station WOXK.”

Technician

Ll il e i -

your Course 1 send plaps and
directions which bave helped many make 55 to 510
k extrn in gpare thioe whiile learbing, 1 sl
- il Beadlo equipient fa condo experiments nmd T
cirenits, This 50-50 training method makes lenrning at
eresting, fasvinating, practienl. YOU ALSO GET
A MODERN, PROFESRIONAL ALL-WAVE, ALL-PURPOSE,
SET SERVICING INSTRUMEXNT to help you make mioney
fixing  Radios while learming and egquip you for foll tioes
work after you graduate

Find Out What Radio, Television Offer You

Act Toulday! Mail the coupon Tor invy 04

page hook, “Rlch

Bewnrds in Radio.” 1t poelots out Hadio's spare time ]
full time opportupities and those coming. in Television;
tells about my Coorse jn Eadio and Television: shows

mare thom 100 letters [ efi 1 have teaibed, telling
what they are doing 1 enrning, Read my Ioney hack

ment, MAIL COUPON in an epvelope oF paste on
posteard —XN0OW |

Jd. E. SMITH, President, Dept. 1AP
Hational Radio Institute, Washington, D. C.

JANUARY, 1941

*The training National Ruodio Institure gave me
swns so practieal I waos soon ready to make
L5 to 310 o weel in spare fime servicing
Radie sers”

L

“The N. R. I. Course took me out of a low-pay
shoe fqﬂor}' juf: and pul me into Radio at good
pav. Radio has enjoved a colorful past. It will
enjoy an even greater future.”

J. E. EMITH. President
National Radio Institute
Established 25 Years

BICH AW A RS
T REnin _I’JJ
St

ted the

He las direr tralnlng the
tralnlng «

L

A | .‘..:I-_ -
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). E, BMITH, President, Dept. 1AP
National Fadie Instituts, Washington, D. €. -
Iear Mr, Smith: Mzl me FHREE withsit obllpstlon,  your :
fhopoge book *Eich Bewardi i Radie' (Mo silesman will g
call. Wrile plainly.) [
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FHILIP SHOEMAREE
Mnwempaiicsl Eagi:

[T
prarmiet ol dne “
ke wealis largas

man o

| .

JOkh HALDEWAM
Aorerari bl lew
wadanrs sim
B hage Plrimg
bests stad by tmmmar
i rurp w g
| .

| GIORGE KOTELIXY
Alreralt Mackamics

| Cwtedaatd i e era-
dpudinn disivize ol
shunhy ghees buld.
ke g bl mpm
Famipat

EARL TURMHER
Aucenty Mackgaing
gradeaie saw wiih
by of tproma wt-
ek plass mad anhie

miiarp esiinle

Not long ago ihese young men were outside Aviation—as
you are now. They saw the big things happening in Avia:
thom...saw the great future ahead for the industry., .. and
for themselves. .. and today are inside Aviation.

These four men are typical of over 750 Aero ITLtrained
mechanies and engincers who entered Aviation in the last
vear. Aero ITH training bas won hundreds

of men a start in Aviation. . hos brought
them rapid advaneement. Find oout how
Aero ITl training may be profitable to you,
too, There is a course o meet your special
needs amd eire
the coupon NOW,

ances, For detatls, send

AERO INDUSTRIES TECHNICAL INSTITUTE

5253 W. SAN FIIHINDEI ROAD LOS ANGILES. CALIFORMNIA

JOHN K. NORTHROP

C. A. VAM DUSEN  Troyim: Horuep
Witm-Pres,. Consolidabed
Riocrait Carporatian

Eockhisad
Coarpsratian

Asra Indwitrles Technical lmiitube, 5251 W, San Persands Bd, Los Angale

. Flgoam snd information an Asre I fraining fer Aviafics carssrs, | om Infare (]
asted in the fall bronch of Asintion; ) Alrcraft Machesio; (0 Aere-

[ rosticol Bsginearing: :}u.u.-ud.d Year High Schaal: (31, O 2, O 3, [ Ry |
Tear College (Liberal Arnl 1, O 2 O3, D 4 Teen Esginesring Coll

B 0.020304 e

. Hams ARy I

| |
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Economical feeder for birds. .....................125

Turning and polishing plastic balls. 141
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Utilizing radiated heat from steel smokestack. ... .. 144
V-hbelts pmﬁl‘lu cleats for catw N Rk s B |
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Rubber pads keep goggles cloan........ v 148
Toothpicks serve as wedges when rewinding motors . 153
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Signal flags kept rolled with rubber bands......... 158
Workman's weight makes stone drill cut fast. ..... 158

IMPORTANT NOTICE

1t is the intention of this magazine to provide its readers with
information regarding the latest developments In the mechanical
arts. We take no responsibility az te whether the disclosures con-
tained in our articles are covered by patents and advise readers
to investigate this subject before making, using, or selling any of
the products, machines, or processes described, in order to avaid
pozElble liability for patent Infringement,
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4T gl teark you Finger Print Identi-
MHDPI;—FIIWHT I r;ti aurt'tm-—s FPo-
iee olegraphy—an rere el
ice " Thntqa 'lfhat I told the men who
now handle the jobs listed in the
column at the right.
And now I repeat, but THIS time it's
to YOU ... "F will tedch you Finger
Print ldeatification—Firenrms [denti-
fieation—FPaolice Photogrephy—>Secret
Zervice,” Just give me a chance and
I'll train you to fill an important posi-
tion in the fascinating field of scien-
tifie erlme detection.

GET IN NOW!

But don't be misled. Scientific cvime
detection is not as simple as it might
appear. It's not an cecupation at which
snyone without training might sue-
eead. It's a seience—a veal science,
which when mastered THROUGH
TRAINING gives you semething no
one can EVER take from yon. As
long as you live—you should be a
trained expert—able to make good in
selentific crime tion. I teach you
the real science 2o that you should be
competent to do the work of a thoer-
oughly trained employee in a bureau
of identification.

LOOK AT THE RECORD!

Right now 47% of ALL Tdentifieation
Bureaus in the United States are
‘%’h‘ﬂ",’“‘” our nﬁde?ta and g:;ﬁEuatml:.

ve regulnr jobs—regular sal-
Aﬁ:{—aﬂ.en collect reward money be-
gides—and many of these men knew
absolutely nnt.hi.uﬁ about this work be-
fore they began their training with me.

INSTITUTE OF APPLIED SCIENCE

1920 Sunnyside Ave., Dept. 1351

JANUARY, 1941

[ TRAINED
THE MEN
WHO THEN
GOT THESE

__— BIG JOBS

Silents or gradusbes of
Chirge uf The Barcaus

1 PES O
Identification in the fal-
Inwing slates amd gities —
amd, are only @ luw
of many!

State Bureau of Delawars

Shatw Bursau of Flerids

State Bureau of Maine

State Bursau af Michigan

State Burasu of Maw
Meshca

Statw Burnau of Rhods
Island

Shatw Buraau af South
Carolina
Skate Bureaw of Tesat
Skatw Burnau af Utah
Liscaln, Hebraths
Concedd, M. H.
Albany, M. ¥.
Trantan, M. J.
Castga, Olia
Tulsa, Shls,
akile, Ala,
Fhoenix, Arit.
Los Angeles, Calif,
Seakle, Wash,
Madison, Wi
biiared, Florida
Leavanw=arih, Kat,
in, bid

Dulwih, Minn,

Burg. bis.
Hartford, Conn.
San Juss, Farle Rico
Katchitan, Alaska
Hernolubs, Hawali

mmﬂube&--thuhﬂ_z
a few of many
o ALL Ydentitization

= America are
man or
mﬂ?mhmm

11 gl send you a list
of pwver (00 city and state
imstitutions in which one
or more of my graduates
were placed as Gnger print
expertsl

Chicago, Hl.

=5 4

BECOMES HEAD OF BUREAU
_.l_.j OF IDENTIFICATION

=l

FREE! Blue Book of CRIME

INSTITUTE OF APPLIED SCIENCE

150 Sunnyeds Ava,, Dwpt 1351, Chicagn

Gentlemen : Without sny chligutisa on my part, send

wye the " Elog Hook of Crime,"’ and complete list of
i yowar h her Wil W e

terw prices mnad Easy Terma Ofer, (Litersture will be

#ent OHLY 1o persons siuting their nge.}

‘This hook takes you right
bechind the scerwa where

y o exeila
Fﬁ ks eRCiLing
crima dobectii, i luding

B e e i i o e

ey ARL even
Think af i[| caf getsiarmed
im thiz big 1wark A s s s s mmm——————
g )
send it NOW! TR e mess s s m e LT T ———
13A



oupon fov Foee PATENT GUIDE

and RECORD OF INVENTION

Is There a Formula for Success
in Inventing?

Approximately forty thousand Patents and Patents
Pending are sold, transferred. assigned or licenszed
every year, according to a recent survey of the Pat-
ent (Mlice. When forty thousand such transactions
take place yearly, each presnmably resuliing in
profit or benefit to the inventor, there must be some
formula to adopt for sucees: in invenling—some
procedure to follow, Here it is.
1. A good invention, simple or complex, but new
and useful. 2. A good Patent Application,
skillfully prepared by an experienced, regis-
tered Patent Attorney. 3. A vigorous sales cam-
aign directed to manufacturers who should
ogically be interested.

Get Started on the Right Track

It is easy to follow this successful procedure under

We Give Special Attention
fo MILITARY Inventions

Tue 1o the e=sential naiare of inventioms which
might be considered of walue to the Mational De-
fense, we are giving speclal attentlon to such mat-
ters, even to the extent of assisting in submitting
your inventlon 1o the proper anthorities.

14A

our gnidance and with our assistance. Buot it is just
as easy Lo loze out entirely if you waste time or “ex-
periment™ with short-cuts and unapproved methods,

The Patent Office advises yon to engage a competent
registered patent attorney. Patent Office rule 17
states “the value of patents depends upon the skill-
ful preparation of the specifications and claims."”
We have served many thousands of inventors dur-
ing the past tweniy vears and maintain a staff of
forty five experienced people here to serve yon—
including trained siaff attorneys, expert draftsmen
and competent serchers,

Simple Articlesand Improvements
Often Highly Profitable

Many successful inventions are relatively simple
devices. Patents such as those covering the zipper.
safety pin, paper clip. thumb-tack, and other small
inexpensive items paid their inventors well. Im.-
provements in machinery, articles, designs, formu-
las already in use, or in their manofacturing meth-
ods, are patentable if new and original, and offer
a large field of opportunity for inventors,

Prompt Action Is Important

The man smart enough to be an inventor is nsually
smarl enongh te know that if he has a good idea
somebody else may have nearly the same §dea,
Henee. inventors who want to be certain of receiv.

POPULAR MECHANICS



If vou have on invention, or a good idea
for one, you may profit by reading our
“Patent Guide” and making o skeich and
deseription on eur “Record of Inven-
tion" Jorm, Hoth are sent froe. Mail the
Looria o,

boland b
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ing protection for their inventions, if patentable,
act promptly in filing their Patent Applications.

This is good advice for you. Get your free copy of
our “Patent Guide for the Inventor.” Learn what to
do, and then de it. Get your “Record of Invention™
form so you can make a full dizelosure of your in-
vention, incloding sketch and description, and
thereby establish in legal fushion evidence upon
which your right to the invention may depend in
the future. Remember—time is money. If vou do
this NOW it may not only save yvou trouble later on
—it may be vour first important step toward
suceess.

JANUARY, 1941

48-Page Book of Facts Sent Free '

Get straight-forward answers to these important
questions: What to do first? What is a search?
What goes into a patent application? What does
patent pending mean? When can I sell? Can I
make partial payments? How can I tuke in a finan-
cial backer or partner? These and many other
questions are answered in our “Patent Guide.” Get
your Free copy now. Mail the coupon below, or
send vour name and address on a penny posteard.
We will rush it te you by SPECIAL HANDLING.

CLARENCE A. O'BRIEN ]
Registersd Patent Attorney .
Dept. 1A1, Adams Building, Washington, D. C.

Please senid me your 48-Page “Patent Guide'" and your I
specinlly prepared “Record of Invention™ form FREE, I
This reqiest does not oblignle me.

TR TELB . & v s aom i o .

Address..... e R R L
i
| Sbaba s [ |

l {Plense write or print plainly) .

15A



Start $1260 to $2100 a Year

($105.00 TO 5175.00 MONTH)

Get Ready Now for Examinations

Rallway Postal Clerks
Rallway Postal Clerks get $1.500 the first year regular,
being paid on the first and fAfteenth of each month, (372.17
ench pay day.) Their pay is automatically increased vearly
to $2.300 and £2,460 in large organizations. Advance may
be had to Chief Clerk at $2.700 & year. ($112.50 each pay
day.) Men 18 to 86.

% Days On —3 Days Off—Full Pay
Railway Postal Clerks on long runs uweually work 3 days
and have 3 days off duty or in the same portion. During
this off duty their pay continues just as though they were

waorking. They travel on a pass when on business, When

they grow old, they are retired with & pension.

City Mail Carriers, Post Dffiec Clerks
Clerks and Carriers now get $1,700 the first year on
regular and avtomatieally inerease 3100 a year to 22,100,
Open to Men—Women 18 to 48,

Many Other Positions
Many other positions are obtainable, Rural Carriers—
Stenographers—Typists—Assistant Btatistieal Clerks—Ac-
countants — Messengers — Office Machine Operators —ete.
Those wishing these poesitions should qualify st onece,

Get Free List of Positions

Fill out the following coupon. Tear it off and mail it
today—now, at onee,

Thig investment may result in your gelting o big-paid
government job.

FRANKLIN INSTITUTE, Dept. LI73, Rochester, N. Y.

Hush fo me, entleely free of charge (11 & Tull description of 17, B
Government Jobs: (2} Free copy of {llustrated 32-page book, 17, 8
Government Positfons and How to Get Them'': (3} List of 17, 8.
Government Jobs! (4) Tell me bow fo qualily l'vnr ome of thess jobs
b7 I

F T T RS R R L RO R OY L D TR R ol s T o]
Use This Ceupan Btfnrvl You Mislay It. Write or Print Pilainly.
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N‘Ew Y“RK Established
ELECTRICAL
SCHOOL

FOR MEN 16 to 60
The unique school —known the world over
for its distinetive method of combining
“Why & How"— theory with all electrical-
trades practices,

Free descriptive booklet

NEW YORK ELECTRICAL SCHOOL

4 Wast |1 Tth 5. Hew York City

| WANT TO TRAIN YOV
For A Big-Poying Job
IN

THE MEAT BUSINESS

1 kv Eraboed handeeds of een ke Fou b bistma eupert

ey, Fleady jobs overywlsre. Oovens

D paw infal markets, By sehonl

" sl I.l-l:un'_ Acvusl practies in

Thomas E. Lattin el Pl ]
Fresidert ebala.

Jou
Matienal Sehool of Meat I:.erllni. Ime.. Dapk. T.I 14, Toledo, Dhia,

LIATINN

DRAFTSMEN MEEDED by makers of planes, motors, -un-rr.-.-ni
Good pay. Specisl Ariatdom Drafifmg course trains you QUICKLY
at home in spare time. FREE Bulletin, No nhll:l'.lnu -ﬂ-dﬁresl

School, Dept. A-145, Drexel at 58th,

L AR NA=A
-STATE COLLEGE

. 8. Degree fn 2y, Years

Warld ous for technical 21{-vear courses in

Civil, Eleetrienl, Mechanical, “hemieal, Hadio,

Aeronnuti T‘mmmmrtz. usineas Administra-
tion and Accounting. Special preparatory departmaont for thoss who lack
roquired bigh sch work, Short diplomn courses (36 wecks) in Sary
Dirafting ‘Low tuition. Low living costs.  Biudents from every state
many foreign countries. 5Tih year. Graduates suecoessful. Entee .Ianuu.ra
March, June, Beptomber, Wrile for auxfalog College Ave.. ANGOLA, IN

Practical, tested tralnk
Includes Auto MMechars
Gencrtion, Marhine 1
o meet specific ecds o
trade sehool In West gua
Transportation allowed 1o L. As

Backed by 05 years

experience,  Course
Diesel Serviee

DeerEtion, [Hesel Power
Flesibie plan

Fies you nns 1 i Wet a pocd pay Jb.
e u pnsl helps you gel o cood pay ol
Earn room sod board while ]ﬂ.in .

fequest Free Catalof.
Dept. PMA-1

NATIONAL SCHOOLS 2.0

& T LOW A5
ELECTRICAL ENGINEERING B

FMHI

ELECTRICAL lHﬂINEEHINﬂ Get good Erasp of wide alec-
trical feid. Modern. Very undersmndable, Theory made sy,
A DD EHGIN.I'.ERIHG. II- Eaprees

work, ‘Traine #e
ONLY 535, sithw r||l|r LR
7 drem goj

Write fa pis . I
FREE LINCOLKN [NElN[tH‘ING S.GHEH:IL. wa B3E= F‘H I.Inmln “

'nli -ab,ﬂ_ﬂ Full Size

FOOP & HOUSENOLD

PRODUCT ASST.

l‘k“l:l N0 MONEY] Rush name and address for hig
rui-rumutn: al FOODE. OROCERIES, m”“.—iﬁ-
bz,

wlim :luk-[n- woath $6.041, Yours ANSOLL
how {less preducts io friesds, paigh
T-h- urd-r- ler ssnmmtional valuss, more than
ﬂw“ﬁ' ffﬂ‘dm“‘ e b EETy H-Il ll.l'h w
T mpare lime. No miperionce nacEmaF
ibe for FREE 8800 Assortment of Produets KO

ZAWNOL, 3637 Monmouth, Sincinnati, nhlvn
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IS YOUR FUTURE

il

No oxE can prophesy the future, and be 1007, accurate,
But there are men — thousands of them — who can say:

“I'm going places! Five years from now, I'll have a bet-
ter job. I'll be making more money. I'll own a home of
my own, and drive a good car. I'll be a successful man —
because 1. C. 5. is helping me to become a trained man!”

How about your own future? Is it blurred — by lack
of the sound training that leads to advancement and pros- "

perity? If it is, bring your future into focus right now!
Get information on the world-famous Schools that have
fitted thousands of men for suceess in Business and Industry.

You'll be surprised, too, to learn how little it costs to
complete an I. C. S. Course. Mail this coupon now!

INTERNATIONAL CORRESPONDENCE SCHOOLS

CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

BOX 5593-J, SCRANTON, PENMA.
Without cost or obligation, please send me a copy of your booklet, “Who Wins and *‘
Why," and full particulars about the course Fefore which I have marked X:
TECHNICAL AND INDUSTAIAL COURSES
0O Agrieuloura O Alr Braks [0 Cotton Manufaetaring O Mig af Pulp and Paper O R, . Section Fareman
O Air Conditinaing 1 D¥ieae] Engines [] Marine Engines O i, B, Signalmen's [ Relfrigeration
O Archiceetural Dirnfiing L1 Eleevrieal Diraftlng [0 Mechanleal Deafelng Ll Sanbrary Engloeesing
L] Archbtecture O Eleerrieal Englusasrlng [0 Mechanical Ergiomring O Bhoer Moeal Woek
O Aiktir Englas Tine-up [ Eleotrio Lighting [} Mine Foreman O Stearm Elsctrio O Seam Engives
[ Auto Technkelun [ Fire Bosses O X aviga [l Beeam Fitving
0 Awviatban ] Bablermaking [0 Foauundry Wark [0 Pettornnaking O Srractural Dealiing
O Briclgn Engineering O Fruit Growing [ Teating [ P'harm O Mumbing ] Beruntural Enginsering
[ Bailding Estimating O Heat Tresimand of Metals O Poultry Farming O Burveying amd Mapping
0O Chemistry O Highway Enginesring [l Prowtécal Telaphony O Telegraph Engineeriog
0 Ciril Enginesring O Howse Flanning 0 Puhlilic Worka Engineering [ Texple Designing
0 Coal Mining O Laenmntive Englaeer 0 Radia, Coneral O Toulmaklang
O Caarrete Knginesering O Machinist 0 Radio Dperating : O Waeliling, Fleciric amil Cas
O Coatracting and Dulldlag O Management of Inventians O Hadis Bervicing O Woolen Manufseiuring
BUSINESS COURSES
O Assountlag [0 Adverthiag O Callegn Preparatory O Faremanship O Rallway Postal Clerk
O Bookkeoping [ Commoreind [l Fremeh 3 Craila Belinal [ Balesmpnakip
B Carrim B LI Cast Assasnking O High Sohool 0 [Hustreting [ Seerebarisl
L Busipms Manageanent [0 . P Acoounting [ Lettering Show Cards O Sign Letieriag O Bpamnish
O Cartooning [ Clvil Sesvice [ Fleat Year Collngs O Masaging Men a8 Wark [0 Traifiv Mansgement
HOME ECONOMICS COURSES
O Advanesd Tiressmaking 0 Hames Dresssmaking O Tea Room and Cafeteria
O Foods and Coskery O Profpmisosl Dressmaking aod Designing Alapagament, Catering

N e sassarasmsanins Age.... T T e S e e B I
LA NP 1 | | SRR . - 115 o1 T L S St i

Conedian residents send eoupon fo Imbernoliomal Correspondency Schooly Conedian, Limifed, Aontreal, Oenado

Bridieh residents send coupen fo §, . B., 71 Kingseoy, Londenm, W. (. 2, Ensplard
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I m Gethng Readyto Earn More
... Preparing for a Bigger Job
I am a student of the American School, Chicago, A lit-
tle more than half way through my course—already
my increased knowledge has brought me promotion
as a result of the hour or so a day I have been spend-
ing petting acquainted with the principles of the
work [ enjoy. I use only part of my spare time, so it

doesn't interfere with my home and social life, and
certainly helps me on the job.

And I Like It, Too

I have been surprised at the ctu:ai manner in which
even advanced work is ex It is a lot easier
than I had expected. I only wr-"-h T had started this
Tian of petting ahead a few years earlier. But when

was 18 to 20 [ felt pretty sure of myself. I didn't
take enough stock in what more e rienced le told
meabout the importance of being thoroughly trained for
the job I want

Write Us—We’ll TELL You
What Line He Is Studying

There is ONE line of work teday in which you can
feel SURE of steady work, good pay and constant promo-
tion as meriled. Actual research shows that this field
pava FAR BETTER wages than the average—has fewer
lay-bffs—oifers an OPEN ROAD to really rﬁpunslhle
positions.

Write for FREE delails concerning this
wonderful, established occupation; whatit is,
b 1o get into i, what BI POSITIONS it
leads to. Tell us youra 'I.\.'.'I.I.L waork you are
doing or have done, how {ar you went in
school, and we'll RUSH the lacts to you
IMMEDIATELY, Moobligation.

dependlargely
Emmmaiaeln SPARE e, Makelt

(L —

B American School, Dept. V-145, Drexel at 58th, Chicago
] Geptlemen: Without obligating me in any way, tell me WHAT
B line of work you think offers MOST advants mwiuy Tell me hawy

B to get into it and describe your Selectice Em
| [T T —
A i R e S e S e e T e s S

oymand Sermice.

| e SN s 1 T IO o . v e

B Educatbon . ________ . __ - . e S A e
| Tell howe for pou uwend (n schosd)

B Oecupation L e e
{TWE us in what werk you'cs hod maat srperiemot)

15A

THE SMALLEST, LIGHTEST, FULL-
VOLUMED 90 BASS ACCORDION

EVER DESIGNED. IT'S THE
NEW SOPRANI
AMPLIPHONIC
MIDGET

@ Think of it! 34
treble, and 90 bass
keys, beantiful tone,
amozing velume. Bee
and try this wonderful
new ‘ﬁnpmn. at
yvour dealer's,
ar write for
FREE booklet,

SOPRANI, INC. T35

B30 8 Wabash, thle-.:u. il

ﬂ,EE.BFHT'CE.S

WICAL TRATMNI NTE IIM THE WELL F 1||
IIHII -r nr APFRENTICES—Wrile I
=T,

MiCHhNII I.IHI'I'ERSM. wmruu SERVICE Co.

Wayme County -I'I-u'm:u't Bex BS Dotrgit, Mich,

:'.-..l.-.-|
T SAVED. De

dorusd by -ldur4tu=.
1N ta 1y 15, shari
B ||. wudy o

1R indlana Ave.

T 1k ELid Vemr. Ha

s, | W [rek
fINI-HY ENCGINEERING COLLECE
M arvean Cliy, Ma.

in s vertl II||.
Iy in #pane tisns
£ DeieE, O3] o l:||.||-
W || 1 nir— I ||.--J L s,
bookiel and regulre ]

P'ajgr Davis Schaal af Ad'rtrihlnn
Dept. 13583, 3601 Mich. Av., Chicags

a
PAYS I-'\..|I:\ III-LI-.||..--: : n - ]
WELL oo :;-"::*.:;“ “E..";“.F.EE“".;.’.‘E

PHOTO-ENGRAVING *’i‘ﬂ‘i‘.’ﬂ

FREE—a copy of the ']‘uv-'ru Mm-ﬂz 1-|~ mont |h treasura
chest of phot l..:J., hie and photo-engraving |.1 formation.
]l. a1 why ‘|.u Mo.. the photo «.n-,r: ving, photo-
center -:-'-' 'l.r. i . how hundreds of amae
i ree- |E\.|'||_.|} photogr = are making money with

-0hliFation postopr

ard brings your copy.
TAEDPE' DE?T PM-24, AURODRA, MOD.

FpOrEbiL ] I|l
i

ki
mIne., '-'-r

I:II.' .'l|1|I

lLlllf
pictor

THE FLASTE x
I# amd for i
J'm Goods s

B "'L
WITH \l\“l11.
r| real prosg rI'\.

our FREF !
PLABTEX mnus'rnri i e

simnefit  you
Miw York

w.“p inglen Ave.,

POPULAR MECHANICS



Here | Am At WORK

Yes, this froe lesson proved that
drafting is ensy, mighty intercsiing
wark . . . m:nvm::-ud me 1 dide't need speeial talent
to get into this well-paid profession . . . proved
beyond a doubt that Drafting by the fascinating
LT, . method ean be mastered easily AT HOME
IN SPFARE TIME.

8o I enrolled. Today I feel secure in my job. The
MNational Preparedoess program and rising business
have ineressed the demand for Machine Draftsmen,
Architectural Draftasmen, Electrical Draftasmen,

YOU GET THIS
COMPLETE
DRAWING
OUTFIT

without a penny exirn,
These are quality instru-
ments—the kind that pro-
fessional draftsmen use.
With them yvou can put
your ideas on paper gquickly
and with acecuracy. With
training, you're all set to
master draftsmanship in
months—not years—at
home, and you ecan use
these very same instruments
gome day as draft=man.

CHICAGO TECHNICAL COLLEGE

A-202 Tech Eldg., 118 E. 26th Street, Chicago, lllinols

JANUARY, 1941

Structural Draftsmen and Aireraft Draftsmen. For
draftsmen always come first on any new project in
manufacturing and industry . . . and in those new
Aviation, Diesel and Air Conditioning Plants, Drafts-
men ean't be replaced with machines! What's more,
I'm slated for promotion—but if T wigh, I can be
independent . . . go into business,

Here's o tip: Mail the coupon or drop a eard for
the free trial lesson, Do this today—and dreafting will

take care of you tomorrow,

LEARN AT HOME

IN.SPARE TIME

A few hours of pleasant home |l1lu.d{ every week=—tlnt's alll No
Interference with vour precent r||'|| With Chicago Tercli's hl:"lil i
Lriin '\'“ll.l'&l.“' &tep Ly SLeg. "ll:ll'i teated melthed=—developed over
3T wyearz: of O T. O, Ar{bLTS —will it you for & job in months—
just the kind of bl you'vie wantod,

hi'r phig: Terms are low. You ean't hondstly say T enn't afford
it There 't & reason why vou shouldn’s mall us the eoupon
today. When you get your FREE TRIAL LESSON, yorll sy,

“1 pever koew learnlng coild be so easy posd enjoyabile,

MAIL THIS COUPON

CHICAGO TECHNICAL COLLEGE

A-202 Tech Bldg., 118 E. 26th Street, Chicago.

Please sond me FREE Trial Lesson in DRAFTING and
ehow me how I can prepare for a good pesition in spare
time AT HOME. No cost or obligation for this Trial
Lesson either now or later,

Name S Age.

Address
Citw.

T S |

19A



BOOKS SENT FREE!

OM APPROVAL

5 VOLUMES—SECOND EDITION
Only 15 mimutes n day with these WON-
DER BOOKS can prepare you for o good
drafting Job, Mechanical and archivectural
drafiing from simpde stralght lines to im=
portant complex plund. A Step at 5 time!
Bullt especially for beginners, for men with
only grammar schoollng. Drafting room
practice, FLUS ENGINEERING, made
easy and clear. Inclodes complete in-
formation on blue print reading for
building and machine trades.

El Ft?drlumr;ﬁnlr-EEE.Ie-ﬂhd i -IF EH‘I

Lijpn nu.uldul.nrln[ ||r|- e B0 ko BT 50D & week,
aVE £=I_H'!I1'Il I,'"I-'I h.'\f"R"l m{aﬁi'ﬂ{csuilwr
E: nacinatoag w azd o,

For Beginners
or Experis
Writlen 0 FoU AN UN=
derstund every word,
by well known an-
Elnesrs and arobivecta.
Die Luxe Aexible binds
ing. nearly 2,000 puges,
1646 blueprints, chorts
and disngrams; prepares
you Tor a good drsfting
Job In meshanical or
arohivectursl lnes, Bent
for 10 dsys' frea use
If you mall soupon

Immediately,

urk, masy |marn
qlllrilrr ln'lh I.hul bmir-—d eoupan [of =
mt snd mw (o

A pear's mg:r]!mp serries mow given by ofl
bupera of thie fomous cpclopedia of draf/timg

Be prompt and we will include o brand new

wlirealar glide rile 1o oorry i eoal pocket.

Invmluable in solving all kinds of englnese-
problems.

AMERICAM TECHNICAL SOCIETY
Publishers = Heme Study Coursss.
- -

Technical Society, Dept. D118, Dresel ab 5EEh 5t. Chleaye, V.
dnr 10 .u_..” |,1-|.,|._ 5 w,.|||.-|.-. sot ol denfing. I will puy Lhe dellvery :|u|||- l:-nlr.
h;-,ﬁlll m H' F gl lll rllu d‘{';l.n": iz 8 T)II-:I :annth bu:‘i.ik‘ I‘ﬂi’;ﬁ.‘hm b\;‘l‘ﬁ
v Sened l..l:‘:;“ﬂ Hn;"l'ml. inel sige ruls mad cunscliicg Bervies

STEAM FITTERS

Audels Plumbers and Steamfitters Guides
4 Vols. 56

A praciical, hsiraied,
Referenos Library mod
Higdy-Courss for Masier
Flumbers, Journeyimen
nod Apprentice Steams=
fitters, Gan Fitters mpd
Helpera, Sheat Meial Waork-
ere, Draaghteamen, Mas-
ter Huilders, Enginesrn
and all Building Trade Siu-
alemts, This valuable st of
Teandy, 'p-nukﬂ-n:e LEETIE L]
axplains in practical cone
cise lanmanges pnad well-lona
Mgstrsiions all the principles
ndvances aod short oits af
the Mumbing and Heating trade
—haned on modern practice. Canfs-
vinas earelul, detailed instroctions
on how fo Srure and estimate varions joba, Use l"EI:T'Zlf COUTFON below
to exnmins, without obligation, this valeabie work.

INSIDE TRADE INFORMATION ON:

Foldering, tinsing. Jotnk wiping, besding, beaiing. FPipe—iron—stssl,
threading. bMathemnties, ishle, physics. Aloterials—irom, alecl, eopper,
brnss, lead, tla, uhunmu_-..mu;.. Hlmur. pntal =—galvanised—plate. Banitn-

Drainage, sewage, purification. Fizturss—bath

lion, s¥ phonage, tanks.
—ﬂb'!hﬂ'l._ ] Hitings, sl pips, teols.
[ s, bointe Fips bendise. scamples,

Ln.._'r:l& ul. F\nfh: 11:;:'1“;:.

&, walls u..nI.L EI-u-ﬁmn.- Bhe=t

ad hurnimg. Welding, various welds,

l.:k.n:&m[ forgme, tnads,  MAdr Cenditianing:

i

THED. AUDEL & CO., 49 W. 13rd 5t., New York City
Ehll- Audels Flumbers Guidss, 4 vols., op 7 daye’ fres trisl. I O K.
will ramis 31 in T -.-n.y--. snd $1 monthly untll 86 i

E.H Otharwiss | will Mo obligstion -

I am snklsipd,

Mame.._...i...,,

it i
g

redarn them,

iR o L L e e R AT
L T R e H M o R C T

Bedeonrs. .. .oo0oy s

When writing please wmention Popular Mechanica
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PARK

R COLLEGE

EAST ST.LOUIS.ILL:

Offers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

Aceredited by the lllinols Buperintenident of Publie Instruction. 10,8,
approved as o UCommerelal Ground and Flying Seligol and Mechanies®
Behool. Accredited by and cooperating with the United Siates Army
Alr Corps in glving Olght and mechaniesl InLuinI-, Open to high
FOUR Sarses tead to 8.5, 4 in Prof
eourses lead te . degraes in Professlonal Piloting, Aviatien
Gueralions, Maintemanee Engineering, Aerenautieal Eng ring. J'-
EIGHTEEN TRAINING PLANES zre used In professionsl filght
e, Tt proses, it G \see, Sinkl ot
T icurs belnz Hown monthly,
FACULTY of I';"“l'l:u:-:I-LIlml in varloue Gelds of aviation, il'
l".ﬁu praodustes, Enrollment llmiged 10 & total of 300 commerelal
Tﬁl{j’“ﬂn “'b“d““:"‘q Tltlllﬂ ”H'llulltrlenl I‘]E-I.-IJ' hocl
=acre alrport, 206 balldings devoted o school porposs lizglwely.
Diorm | torles I.rlll'ﬂ|:l'l.|ltg' hall =g e College. Lt e i sl
Winter Term Jinuary 0. Send postenrd for new G'! -page catalog.

14th YEAR panks atk CotLEcE "t s Louls, Il

PARKS AIRPORT

Oldest, largest Radio-Television school In West tealna vou for goad
ny !Dlr E-‘ulllpll."lu instruction including Radio rmunmmhm nnd
adcast ﬂlilemti!u!, Hound, Talking Pletures, Tolovialon,

I‘uhtlu .m:11lrnru|. eto, Flexibie pian to meet specific necds of thoas witl

B b R g, S r-A e Fuct and
NATIONAL SCHOOLS P.0h:
DEGREE IN

ENGINEERING

TWO YEARS

. & Degree cowerses in engineering: Electrical, Clvil, Chem
lodio or Asronautical. 1 yr. Mech, Drrafting, - Ap-

Aeronouties Authority, partielpstion In ot

e indusirial comcar. Prep courses with

hoard If desired, Low tuition. Enter

plember; Decomber. 5T for Caiciog,
511 E. Washington Blvd,, Fort Wayme, Ind,

eark A DEGREE 1 nowme

From A Chartered Institution of Higher Learning
Employers Mow Demand c-llm Graduates With Degrees

o ]
March,

43 Degres Courses bn Arts: Belmmces; Phifcemphy; Edusation: Foblls Healh
Alad .1 Tuvisgeudenta: h-_r-:hnluu-.. Haclologr: Fhrsim: Chembstcr: Gemiogy: Pol
Heien T Truin| niimg; Kumtln I.'ru!ullu_n

BID:I.hrl'I mvﬁl-dﬂ[nllul.n.l. D adtbeg, ﬂl:‘:hlbml.un.‘l. numhl

Asronsil

Batustural, Todustrisl, Hichway, Prtraim, b
Ralrigerution, Air Conditienlng, Chemicl Engineering. Founded i e
Mek ndey-H Callégs, SE10-F Sherbdan Moad, Chicsss

ﬁlhl;gnﬂemusl:wd I:T:;l'ﬂ.ﬂ Mow Tth Induutr_-.r iu

mli tiom
i d-:-ua writefor F o

National Hawing |nutm.§}:&?wmh%: :uu.-

i Minsirels

@ Unique First Parts for complete
A nhow mth eein]l o mnd
[ T.S.Denison & Co., 203 M. Wabash, Dept. 19, Chicago

learn CARTOOH!NG

?H-ZE Tﬁttl.- Iil"= S0MT Carh in an your sense

MATL. Have fun®! BMake mons

to stari. Wrile today for FREE LESSON,
mhblied] ¢ il. No oblignilon.

MoaM m-u.-carmnu School, Dept. A, Fall Creek, Wis

MAKE MONEY AT HOME

it g g

Ama rubbar mld-mak outAR makes
ﬂeuhlt melds  of L.q;“..m!:,m ITays, Dooks
wte.  Molds cost !‘mm 25c »

makes humdrads # nnut-ll.ht mnd l‘ll“l! to aell up fo
ll JH)  mplEce| k) I‘i Ace muln:r_r. Quick
. . o EEli 13

purl.r-n“ ne

Hisrt Mﬁl-l l:l i h B
nh e buas n'?r.l rl;-mr:“ ma

o,
l‘1-lr"1l. by mall. I.III -rnl.r\e ttme. Rl
Handy Book®

mnd st I:II buyeras FILEE. Wrile

S0-LO WORKS
Dept. R-827 Cincinnati, Ohlo
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pages of
facts for

L NOAMOD TIVW |

These books were prepared for men of ideas—men who
have an article in mind that will make money, save |
labor or give pleasure. Now is the time—if you have
such an idea—to see about protecting it. Many Little |
Ideas May Have Big Commercial Possibilities. Don't
think that, to be patentable, an idea needs to be com-
plicated. Simple articles have often proved highly prof-
itable; the erinkly hair pin, the metal tip for shoe laces,
the wire paper clip are good examples.

DON‘T DELAY To make money on your idea

S —Send for th FREE books N
M . o e {éff:ﬁ";}.ﬂ- et PATENT ane SELL

Fatont Laws favor Lhe man ll.lll.pil.-l1l|.rr|_ Dislaye ul ewen
dow duye can ssonetimes memn I.Iﬂ'lun-uri. palénl. Bo,—lksam the mwm{j“unl.m I

IJ'Im“ Pruticliam nk dace,
Thu Is anm ul 1he Wesld's
aa'vewss of roven ssviee e, INVENTION

§31d0) UNOA Y04 AV

ol patent speclalisie glves

ot exirt snd st s You want to cash in quickly on that
bl deteried”yiyments original idea of yvours. Both the U, 8.
i Supreme Court and the Patent Office
have made it clear that you need the
apsistance of a competent patent attorney to
eafe-guard your chanees for suceess. The two
plainly written books offercd you FREE below
tell you exactly how to go about applving for
patent protection—and sugpest ways to eom=
mercialize your patent rights.

Mail Coupon Today For Yowr Copiea
VICTODR J.

Evans & Co.
Therlow P Comrs

REGISTERED PATENT ATTORNEYS

MAIN OFFICE: 410-A VICTOR EUILDING
WASHINGTON, D. C.

Pittsburgh Office, 514-N Empire Bullding

Rush by return mail, Free copies of your books “Patent Pro-
tection” rad “When and How to Sell an Invention"—also im-
portant “'Evidence of Invention™ Form.

T I e o N S i A S e
] L 1 P A e L S O A L R e DL
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‘Dust Light’. S1gnals When to Empty Sweeper

mL.L- O 5%

* Egg Beater Has High-Speed Splashless Disk
For beating eggs and other foods in a shallow dish or plat-
. ter without spilling or spattering, an egg beater having a
high-speed whirling
disk works twice as
fast as the average
whipper. Made of
stainless steel, the

s beater cleans easily,
> and it is claimed
! the working parts
do not get out of or=-

“ der. It is fitted with

side clamps for fas-

. | o tening to the edge
o | of a pan if desired.

~e {More Popular Inventions on page 2ZBA)

light as soon as the dust
bug needs u::‘:;:t}'ing_ this
vacuum cleaner saves the S
bother of frequently in—==3
«.pentmg the bag. The
“telltale” signal, on top r:«f*{.
the cleaner, is seen in-|
stantly when it lights,

a o

Wd
Flashing a bright red \%‘.

AL Ly
Non-Spatter Shield iy
for Sliced Lemon N
Controls Juice »
Cellophane shields foir~jy-
serving lemon slices per- &
mit the diner to squeeze
the juice out with impu-
nity. The transparent
shield is wrapped arounde.)
the slice, keeping the fin- %
gers dry when squeezing &,
juice into a beverage or ;—:‘-i
seafood, and stopping the .
spattering of stray drops.
It also keeps the lemon )
from drying out after LL..;—j

has been sliced. -

) 2BA POPULAR MECHANICS



IMAGINE THEIR JO

LEARMED

CUICKLY

AT HOME
I didn't dream
I eould actually
learn to play
without a
d teacher.  MNow,
b when I play for
ﬁn-' ople they
ardly  believe
that I learned
to play 5o well
in so short a
tirme,

*HEC., Calif,

What lnslrument Would
You Like to Play?

JU‘;T name your :nstrument and we'll show you how you cin
learn to play it—quickly, easily, in spare ume at bome.
Mever mind if you don’t know one note of music from another
—don't worry about “special talent™. And forget all you've
ever heard about music’s being hard to learn.

The truth of the matter 15 that thowsands sew play who
never thoupk! they conld! Yes, men and women everywhere
have discovered this amazingly easy

LEARN TO PLAY | way to learn music at home. Now they

BY NOTE nnl'l, mJu_'!-lﬂhnsc the lhrlil:?z sat:lsfdacuu-n of

playing the pang, violing guitar, saxo-

m g::.:rhml shone or other favorite instruments.

Or Ma lin ame of them are playing in orchestras

and over the radio; others are teaching

Hn::ﬁ:nﬁ'.u' | music, making money in spare or full

Plano Accordion | time. And t m:s—‘lnds are having the

time of their lves playing for their own

Or Any Other enjoyment  and llg:, entertainment  of
Instrument their [riends.

WHEN THEY FOUND
THEY COULD PLAY
surmsen THis easy-as-ABC way!

PLAYS OM
| a¥"

RADIO
L5

My friends
are  surprised
at the difers
ent pieces I

I am happy to
tell you that for
our weeks [

D

can already o have been on
play. I am the air over our
very happy local radio sta-
to have chos- tion. So thanks

to vour institu-
tion for such a
wonderful
COUTSEE, .
8., ALLh.ulm..

Mo tedious study and practice, no tiresome exercises. You
learn to play by plaving—start right in with the melody of a
simple tune! It takes only a few minutes a day; the cost is
trifling, [Ddoes it sound too good to be truc? Mail the coupon
and get the FREE PROOF!

FREE PRINT AND PICTURE SAMPLE

Fascinating illustrated booklet answers all your guestio

fm-: Print and Picture Sample shows how method works. li'
just mail eoupon. (Instruments supplied when

m-ef]u,d cash or eredit.) "Actual pupils’ names on request.

Pictures by professional n!DdtI.‘i l.I 5. School of Music, T1

Brunswick Bldg., N. ¥. C.,

U. §. SCHOOL OF MUSIC

71l Brunswick Bidg., New Yaork Clity, N. Y.

I am (nterested In music study, parteularly In the instrument

indicated, Please send me ydoar fl'nl,r kpstrated hoskler, “How o
Learn Music ot Home'™ and the Free Print and Ficture Sanspie.

en '..rn‘u:rrﬂl?lh-
od of learn-
ing, F..
Bronx, N. Y.

BRI e ot e e et e S A o e
Aaldress LT . . A B N S e oS A e
Have you

TN T T- | PPN 1.1 11 TR 1111 L S

Healer—AT A BACRIF
6 poomsl  Hemalning sto
madels. You get LACO's
heat without & fan,

“Baffe-Flued™

rushing theough afe fue,
Heat comfort, very low fuel cost.

wRIT Bee your focal LACO dealer,

und Bpecial Low Prices!

Ask  about LACO's
prices ope-thind! Wrlte Today!

Flued” Fire-
Box. (Fiue — mot plate.) LACO OIL BURNER CO.,

LACO Prices Slashed to Make Way

for New Models. BuyNow---SAVE!

Here's your greatest chanee of the year to get a genuing LACO 011- Burning

B! Blg, fmull-siged 140 models (hal heat 5 09
3 must Be soved to make way for the new 1841
letlng wnlt that elreulates
Baffe flue extemls thoough the fice-hox—famg andd
hot gases move against and avsind it and are rapidiy cooled by rosm alr
More heat in the pean—Iless up e chimney.

or seid name for Free Folder

DEALERS: Boat dla.ln :wrt nngd mall order competition,
“DMreet-to-Dealer’”

/

GUN-TYPE

Far  yous
TRCE hn:luml-

plan—lowers

Hep yvour dealer
111 UNIGH AVE., or write today,

GRISWOLD, 10WA

U. S. GOVERNMENT JOBS

Railway Postal Clerks

Many l'.}ther Gnrernmaﬂt Jnln
Mail Carriers—0Office Clerks—
Post Office Clerks—Stenographers, Etc.

JANUARY, 1941

START

$1260 to 82100 Year

(S105.00 TO S175.00 MONTH]

Mail Coupon Before You Lose It
4% I N N N N

' FRANKLIN INSTITUTE, Dept. L1895,
" Rochester, N. Y.

Sirs: Rush to me without charge—copy of
.. E2-page book, "How to Get U, 2, Government
Jobs," with list of positions and full particulars

' telling how to gqualify for them.

" Addeess oo



i

and wa'll
1la suto

% FREE II..I.

sClsAnicy.
EXAMINATION OF

GET A BETTEH JIIIB :

i 1 £
are Wi :Lm.* n-r II!IF rnnn ﬂlu etei
tries 1o Improve himaelf. Learn auio en-

CAN YOU FIX IT?

Thess wonder books tell  gineering with these wonder books n new
steg I stop HOWIT-AKE way—n_quick refernee methol. Simply use

the JIFFY INDEX Lo look wp the answer to
any gute problem, Bullt by eloven of Amer-
fea’s great nutomolile enginests, and wrli=-
ten in simple language so ¥ou ean ndef-

tlak=—io kill the shimm
in_ steertag—te set TI
IMGi=—how o pal  your
Brger on engine frozble
anll 1ho CeNpert way o
FIX it

& BIG VOLUMES

TR0 pages, 2000 (1.
trathois,  wiring_ dias

stand it
!ri.vlllga af urllulllin] Auhm-bh
one year with
..ﬂ- u Wl m-l‘l mm
grams, = eic.  incloding ""'""""“"
Kariue Engines, Aviatlon Suﬂl lrnm:t and  we -11! Inelude 2
Matare. Dladel angonty . j volunse with over 300 pages in-
Sid samped  AEbie el in Inta ears wilh wiring diagrams and
Firn!l:np: data s § on aach,
AMERICAN TECHMICAL .tu-cur'r Publishers—Home Study Courses)
Brose| Ave. & BRI S, Dogte AL1R, Lhitaga, IININoE 5
wonsld r|||,| o e the HUI,'!IIIr”E r'ﬂl."ql: ls-f your .ll. T BOODKE.
will the delive chin s only, buat if I choose to, [ may
PoelEFL l nm express eollect. I after 10 days use 1 prefer to kr.'ﬂr
thens, will #=emd wyou E2 and pay L Innes MWL e Fabe o
oy $1 a month, Wil 24 80 = pald, Pease inelude compalting
pervice and extra Yolume Xo, 7, a8 per your affer above,

HAME: snssnerrasreessresinantrnsednd B ]
F T L L R e e e I R R PR
i

T, Slote .
Fieass attach jetier sialing nge. oeedpation ond name and nd.:lrell “ar
employer and that of at least one business man &8 referencs

AUDELS Carpenters
aml Bullders Guldes

i 4?0'3. 6
i e

[ himis
Ty e '+ TEL: g

duids

fzatrastione That '-l.nl."-
uding pew mathods, id

malutions, pans, J’,lf.l’n-

mur.r_rn.

tiral  dall 7
E'.'E'h.r.,ﬂ.’..;;.. o

Inside Trade Information On:

Fow to wse the stedl square—ITow to fils nnd sed
mwi—How to build [amitvre=Ilow to Use W
tzitre box=—Tlow 1o use 1be chalk line—How to use
ridos and mh-}—lIn-r 1o make 1-:||.n.l.l—4' n:pnnl:m

writhmotio=—tclving Ll
timnting strength of umbrrl—ll.ow to pot mrdm
el Bills—How 1o frame houses and roofs—Iow to
eatimats costs—How to build houses, bama, gar=
;L'ﬂ.. Iﬂ. oto—How 1o resd and draw
ne—Llrawing up specificationer—How to ex=
cavate—How o usa seit 12, 13 and 17 on 1h-u
Breel pgunre—How ta bl hodsts and seaffolde—
whylighte—How to build staire—How to put on
interior trim=Iow to hung doore— 1o lath=—
lay How to paint
LE ]

THEQ. AUDEL & CO.; 4% W. 23rd 5t., New Yeork City

Ry .n"'.':.s';‘i P Al i B s part: “Disoime T il poinem thaios
Ko o unless ! im maticfied

OO s o B AL A P A (PN s B P L O 0
B L o e L e o e o e B e g g .
L e g e ke e i s B PR o B 1 4 ik i ]
e .M

Say yon saw it in Popular Mechanies!

“They Made the Grade”
...50 CAN YOU!

Biﬂ names in the musical '|.l||r{'_>r||;lr
like ARTIE SHAW and NICK
FATOOQL, are usually associated
with GRETSCH DRUMS, be-
cause they know that these fa-
Tnun lnstrum?nts have led the y T

drum world for 57 years. A

money-making career may be awaiting ARTIE SHAW
you as a star drummer in a big band . ., And his drummer
but start with the best¢, a GRETSCH, NICK FATOOL
chosen above all other drums by dozens
of the greatest drummers in America.

*

Send penny posteard for literature and
FREB Fh of your favorite drum-

information about EASY-
PJ\ MENT PLAMN and FREE trial. Give

street number; address Dept. PM 12.

TheFRED.GRETSCH MFG. CO.
Musical Instrumeant Makers Since [583
60 BROADWAY, BROOKLYN, N. Y.

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

LEARN CARTOONING
AT HOME IN SPARE TIME

Bend for this FREE ook kimr
tips, onrtGoning charts, kles creating methosls, lias
of earicen buyers, and siber valual h.l.fu!mnrhn_
Hend about the money-mokin riuniibes in
one of the most fascinating nf :ﬁuw

B.';E'I"UDNI‘NIG With this hmklet-ﬂ will inclods
o eomplats portlolio describisg ouf sy Coursa I8
Cartoo and expluining our new Marionetts
Mathod of [astrsetion. Wa will alss isll you hew
o gei ihe Corioonisis’ Exchange Laugh Finder
FREE qf sxtes coat. This amazing device actuslly
helps cronte and oricinate humoross idess. Hemd
name ol once and menilon your age.

MI!TWHII'I’I" EXCHANGE

Measank HLI

Ohia

ELECTRIC ARC—O0XY-ACET YLEME
y  Ekilled 'l..-|_u:¢r-= warn B8 (o BLS a day. The de-
mand pew greater fnan the supply.  Learn this
!u"htr ]Iﬂ.lll wrmdde i 3 weeks by aciusl shop
{ Ing  schools.

0 H.TIIH"I.'H'I
l‘:-ﬂ:hllllim.! 1803, T pors  of shops. Eri=
atarsad weed i lndu:w Kl bpod :||.1.|.ru-

Lur af uLl.u!mu. -n'.I-I.IHb in ¥l
e or Acolylone I'I'tlvul:n Ine ki g mor:l
or wire for ree=

pnd board, anly §108.
‘Fﬂdlnr n:h | Siate age.

| el )

hﬁumhnn Ask for *
GREER COLLEGE, Depl. 111, 2024 5.Wabash Ave., Chicago

LATEST SCIENTIFIC
CRIME DETECTION
METHODS

Read This Amazing Book

30 DAYS FREE
Explains with real cases latest
methods of Scientific Crime De-
tection — finger prmtmg-—- fire-
ﬂnns identification—police pho-

aphy. Takes vou on the in-
5i:ie nformative—exciting—valu-
able. Read 30 days free—then send
only a dollar if you want to keep this
amazing book. Your age must be stated.
T. 6. Cooke, Illnt. 1351, 1920 Sunnyside Ave., Chicage
POPULAR MECHANICS




Thiln LINCOLN GOVERMMERMNT
rwn-nnul:n ScHOOL oF A'u'll.-

rorRAOO0D soe
'NAVIATION

TRAIN AT

LINCOLN

!
nanee Mechamies, as Airplane
Factory Mechanies, pn Aero
naulieal ERginosrs.

G tI‘IM-Ah-IJ FOR
T D ME

We—-R1G

exporlence e
[ & from B wesl

yvears.  Wo train w
=&t Eradw L

whul | WA
AY for camplt!e “Imtorma-

LT

LINCOLM AEROMAUTICAL
INSTITUTE
581 KrcaH Bllg, , Liscaln, Webeaiia

PLAY A SAW!

Preclwon wonderful musioin & daym
Juinkly play p soprulnr med elassicnl
ot o drfary

ticn = mloge i, Hinoa
anda of By i im bave
da, .|.-.r-r~ﬂ in showas wmod
g orehis Withoist obligs-

tlon, write for b IJ.HL':' "i'II.'II ALOFFER now,

MUSSEHL & WESTPHAL
145 W. Water 5t., Fort Atkinson, Wis,

Regain Perfect Speech, If You

Every stammerer shonld hinve tha new 287 page book “Sinme-
maring, 18 Caase snd Corredtlon.” Sent iree Lo slainmEeErars,
It ddeseripes the Bogue Un Aethod for Ule sclentlile rormecs
tion of stnmmering nni = rlng. Bethod successiully used
at Bogua Institute for 30 years=—ginee 101, Endorsed by phy-
clana. Wrice for full |I]IDI'm.I1[-1L'II1. No obligation, Benjnmin
M. Bogue, Dept, 1322 Clrcle Tower, Indianapolis, Indlana.
Inditley demands moere  dmftsmen and
destgmers. Salaries of 8175 to 376 ner
mioaith nnd up ofered to men whs 'I'-‘-‘“?'
Train for cne of these High-income jobs
in yoisr spare time. Mo oxperience meils
w), Step-ly-atep ledbons. Complels, Frac-
“F-I.'I Training. repare yourself under the
direction of -Dmg‘r {rhin tate Lndv. and
Candlal Univ. faculty member. Mo uscless
theory, Inatruments formished. et Tedayl
rarm w16 §el & snlary booel by wrik-
b‘L‘[ for free catslog.

-I:IHII) IHI-'I'ITI.I‘I'I OF 1'll:llllﬂ|'.ﬁll'7I

ENGINEERING, Ur..uno-..-nlr.._, wvi=
ntion and polles  fodio, servlelng,
RA D I o maring and Morse h-ir'urunll.s- tmught
I'.IJ--l.‘l:-u:..!lI'- . 48 webks"™ ERgimesr-

Ilng ecourse q-gulﬂﬂnul. 1o thres years r‘l’l'lll'"'r‘ radin work, School
eatnbilsbed 1874, All expenses low. Cotalog free

Dodge's Institute, Ada S5i.. Valpara!so. Ind.

TOOL & DIE oesicning

DESIGNING
Machinists Trade, Machine

rafting and Deslgn. Practical shop teain.
ing in the world's Industrial cester. 'Write today for full Information.

HOOL OF MECHANICAL TRADES
Depl. 25 IATICMNL Ml:g W Lake &t. Chicago, 1IN,

ARTISTS MAKE MONEY

Find nul'. wour ability. age, osoupation and
.nd.dtus ur Fm-a‘l-muannl Art "I'-nt.
hools, Ine., 1131 Fudiral Schocks Bldg., Minnsapolls, Minn.

£5 WILLYOU WEAR THIS SUIT
and Make 2 up i to$l2ina Day'

@ Let me semd all-wool union tallored
FREB OF ONE PENNY COST. Just follow IIIJ?
fﬂuuuﬂ mhow the st to your friends. Make up
2 in o day caslly, Partial Paymens Plm,. No
ce— g house-f0-Rouse canvasing MerERMNErY.
SPEHD FOR SAMPLES—FREE OF COST
wme lmm for FREE detalls. ACTI.ML BAMPLES
v, PRO! s A mnudcnﬂnﬁ-ﬁ?i
H. J. m:rLUH. PROGRESE T, Il.u
500 So. Throep '%I 16, Chicage, Vlinols

JANTTARY, 1941

AMERICA NEEDS SKILLED MEN!

A GOOD PAY JOB IN

ELECTRICITY

ON REAL MOTORS, GENERATORS, ETC.

12 WEEKS’
‘“Learn-By-Doing’ Training

Where do you fit in today's gigantic defense pro-
gram and industrinl expansion? You CAN play an
important part, ﬂ.-n =iy Jo b 'I.\I||.I'|":-|'I'| up for thons; wmids
of TRAINED MEN., Now i-= the time to get YOUR
training in Electricity—the mighty ferver that makes the
whole program possible, Electricity Is absolutely essen-
tial to this progr . This means thonsands of new
:-|-::-'L|‘3 and Ofporiimn 4 for men who ane Pro rn-r'_'_n' tralned
to do electrical work. This {8 your big opportunity.
Gt pendy MOW {for vour |||..:|'|- 1 Electricity,

QUICKER, EASIER WAY

Here at Covoe you can get 12 weeks of practical shop
training on real electrical machinery similar to that used
in many defense factorics. You learn airplane ignition,
wind armatures, do house-wiring, learn power plant oper-
ation, ctc, | make it easy for you to learn. You "' Learn
By Doing"”, not by books . . . not a correspondence
course, You don't need previows experience or advanced
cducation. Expert instmictors guide your every step.

JW Finarnce Vo Thaining

I not only glve von the RIGHT KIND OF TRAINING, but
I go muoch further: I make it casy to get that tralning
MOW. You con got Covoe training today even if voo don't
have o lot money. ¥ ou can get your tralning first—then
may for de i 12 mt-ﬂlhlvﬁmrmwuh starting 68 dnys afier
uut training perdod ends, 1 vou peed part-time work to
|-~I{'| out with living expenses my employment depariment
will helps you get it Lifetime employment secvice alter
you graduate,

GET MY STORY

Dan"t et Inclk nf monry keep you from sending ilw con
NOW. My Big FREE Dook is full af facts ancd photograph
which tell nll about C ing nod what ik con mesn (o
YOU . . . oW you can ing MNOW, and pay for
it later. T want to 1 = book. I want you tg
know bow Covne has 2 others and how It can hel
sou even IT yeu don’ ave much money. Send for @
the Tncis, Mo obligation. Mo salesmei will call, Don"t delay—
Aol eoitpon Lodlay.

n.e Lewss. COYNE ELECTRICAL SCHOOL

Preskdant
500 5. Paullna St. Dapt. 11-72 Chieage, linais
Extra 4-Weeks' RADIO Course

Fiziin]

At No Extra Tuition Charge
pemmee AIL THIS COUFPON TODAY = -

H. C. LEWIS, President, COYNEELECTRICAL SCHOOL
500 5. Paulina St., Dept. 11-72, Chicago, I11. i
Flease send me your Big FREE Book and all the facts i
I about Coyne, and tell me about your plans to help fellows
1 like me get ohead . =
I
: BAMRE . < ) v s s S e e i AR R :
I ABDERRS. - Dol b L e i :
g E[T‘.‘;TA.TF T
N - - - - - L L}

Say you mae it im Populer Mechnﬂrﬂf
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SPRAYBERRY RADIO TRAINING
Sucls UL FQUIPITED

Owver 100 Experiments plus H.“]-

Other Special Features . . . ALL om{

Designed To Help You Make Fant Progross
EPRAYBERRY T " tke hegin
of Radio . . _ wsdolds esch lir."l.lrtul.mm'l nnr.:.l.lgﬂl“ r .“dmnl.::
sivle. Wil tmsBy bearm Telavishin. Freqoenoy N\.h].‘ulll.bn Bigmal Tracimy,
’m"'*m"f'dﬂpf.:'il:.ﬁTl'.T-:.;n.lL‘.:‘ﬂrxk"a"" e e,

Training Pﬂn-nl You For A Business Of Your Own , . .
Or Good Radio .luh- at Excellent Pay

The great fascimating and progressive ekl of Hadic ulrm r|.|-r| Dt
tunithes 15 tha mas who wants 4o pat ahsad. M wual Lo
WiTR Fou uick aocess Lo Lheen opgosiewities. EI'Hi'LE BERIY M-um-l- afe
thorgugh mad praciical  Yeour Tralsing will met interiers with yous
present work.

Mo Previous Experience Necdod
It makes no diferencs what yeur educslion bas been,. T ma

146 RADS PARTE

nie :ruu. quiskly Tuf a xl-d]ll.lnf.'lu Failis wh, | nisks it eay D:n‘
wem B Feuspn | i prineiples cemamber thtm, Tour s
oot o omy Sull responaddlily.

You ﬂvlt PFrofessional Test
Plus Experimental Outiits
weludes 148 RADIO F‘.ﬁ.ll'l.h- . hm-: o

ﬁﬂr) RiHIU'I\'IIJIAl.u:d AT

Earn While You Lll.rll
Hy" H'E"“iﬁi‘: JllLII'..I.IEJH show yaom
1 gk yoer eml Lo
handiing: worey- :l:qnll: #-I:Jt-du..f-‘-rrlmtﬁ- .

THE SPmA YRERRY COURSE 1S S0LD
UMDER HUHE‘I’-“EI( AGREEMENT

E SPRAYEREIRAY mnnEv OF RADIN
-l‘lﬁal“mnu Placs, u, W.

w
FREE of "HOW TO MAKE I
Mllhr'l' T e

Theres Quicker, Bigger
MONEY For YOU-in

POULTRY

MAKE MOMEY ON SIDE=SPARE TIME—
OR BUILD A BUSINESS OF YOUR OWN

Poultey ralzing pavs good profits
sl T fan gl yoi low o gel thei
— with FEczs — Pouliry  Meat —
Rroilere—Itos stors —{s pons—Halby
Uhicks. Ay Momeo 5=L|.1|!_l,' Tralning
Mysteny, aoeseasful  Tor  Lwenly
yrars, Ineludes  Jatest eelemtifle
mizthoils used by world's lesding
piltizimen. Bhows how to make
Poultey Business payr—avald losses,
prepares you for 8 gesd paylng joh
in large poaltry plant or for a bos)-
nees ol ¥Four inen.

FREE BOOK TELLS HOW

Mall estipon below TODAY
I:'-'ll mEw g I'H{I editfon of my
Fi BOOR I'rnw To Ralse
try for Prrafit®
o keop chickens new
ar & roly thinking
alnit L. this book s [
an _ére opeqer Lo the
roil suerceis that may
B Faosrs,

CASHIN-:...

Mo matter where you llve ar
whinl ¥oar o naow, iy srovd 11,_.;,
gourse will show ¥ou what
Lo alo whilh poulirs from 1.hl.~
mearl, If wou ehotse L sin
A baeslivoss af Your owin, 1° LI.
show  wili how Lo tll.\[m A
smnll Ilwcsl.rn-r'ld: e, Hlsia
ik exyHEnd, Benel

Jor ths FACTS oy,

Whetber

i Harry M, Lamon, Presiden
NATIONAL POULTRY IHSTITUTE
= Dept. 50-8, Adams Cenler, N. Y.
Tiear My, Lamon: Sernd me vour FREE book, "TIOW =
| POULTRY FOR PROFIT, 1 want fo know 1||.nn-TT|~g;Iu.:;:.1m]:
| eppertunity in this busioess 1o make money spare or full Lime.

1

| B o R R T e T e i s

I

I Address ssr
] = o —
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Y
IIIIIITI TO0 PLAY
oF II::thchEﬂ in ﬂ'pprrh:::u_tf _

i e
‘l.'l hy be just one o Y light, the |
| of the epot leng- |

i i) I3 il '
s ”I'L |51||-. nde, the hlllun ol
U d t your own mUsit.
‘x i Teagsn !n'li.n.lrnllu | :
IL“ el gtyument in the | ;

fasleRt=ETow AL

musie wo Il £od

[mebrarme -I|',1I

slabe padie S0 g

I-xl:k-:- easiest of all :uu-lru
[ k

| i

gy, Models ant

il -rl.nl gvery hl igrel-
e ¥ b
Convincing F ACTS l.:'l': l;]-.:
u-n_st—“n ta for them todal

The ideal homa
and ak danecs
ete.—

R

Chemical-Kits
& Apparatus-Outfits!

NEW IDEA! BIG VALUE!
FOR CHEMISTRY STUDENTS
Send for FREE Literature

& e and  CATALDG .: h FILLS. Brimmiifia

. , Books ,.- Bix D
g.l'-r-‘l . H. WINN MFG. ©0,

Dapt. 4-:|r 124 W, 2381, N. ¥. C.

TOOL & DIE MAKERS

Machinists, Screw Machine Men

playment Service. Wr

2 ¥ e
ALLIED SCREW MACHINME l::ﬁ.. Eﬁl:hpni ﬂlvlnlﬁﬂj

Dept.PM=l, 808 W, Lake Streat, Chicagse, Hiinois

Swcorssfal photography ns a ﬂl‘(‘ﬂ' for retime aarmin ﬂ'l-" lﬂ
hobiby—made eagy Lhrough ¥.I. Tralning! Personal cosc

I-.ullllldi photographers. tlnr: m-la Hplendld D[!'DOI'l‘I.II'II.H(‘I. um-
e la Ni'“'l FlriiL, on Pletore, Advertising and Color
raphy. tlll‘ﬂl'-lﬂ-fl:' amid Home Bidy Courses.  Booklet ]-'ﬂ.l-
5 STITUTE OF PHOTOGRAPHY
Dept. 489, In Wost 33rd St Now York, M. ¥, (300 Year)

LOOK! Baby Chicks

THOUSANDE WEEKLY ALL YEAR. Fipest suall -A- Layrrs
i A0 brecds, Hybeld Raby Fullets and Lwarr\e o W}I

Toated, HI.I.LHII.M,.#. 'I"uocl.l.lu:u., Haby Turk
buskness S0 ¥ e alalon free. ORDER NOW.
ITI-‘I:I.I'.I'I‘J-' mll“kﬂ }HNBUI.I- Eil.l.ﬂ.l.r[']"{ CHICKS

WE L D N ACETYLENE

& ELECTRIC
Toeal & Die Making. m & Fonider Revalr, 17th
1-=l=|1mlh:'d tralning period witl WCEe. :
deuiay for frec IEH'CIJ | i m

Wolverine Schoolof Trades, 1412 W, Fort, Detroit, Mich,

LEARN CARTOONING!

L fatarnationally famews carinonise b you this WELL
ra '1-“-f-l—fwlnn=--r fieedvasicn, :Iﬂknnﬂu, Smelruction b
madl, Hecommendod by Ameriea’s (oot enFieeminie. Hms

for FREE booklet [(Siate npe)
RMAN H. SMITH, Box CS97, San Rafacl, Calil.

W Gumm
Makt B

Begin today, Write far our Mew Frie Book,

e to Hevome o Good Penman.*® it coniains
specimens and fells haw  otheom  leamnd 1o
write i pare time, Encloer 10c for a Profes-
slonnl Pen Point amd your name heawtifully
wrllen. Wrile foday,

THE TAMBLYM SCHOOGL OF PENMAMSHIPF
d41 Ridge Building Kansas ©ity, Mo,

LITTLE BLUE BOOKS

vl poateard for oor free t‘utulut;ut,
nis of horrains, Addre

Ill'll.nl:hlnhl JULIUS G, , talnlu-qllr ok,
f‘th k. M-353, GINARD, KANSAS

POPULAR MECHANICS



To Master, this New 1941 P-A
21 Major Improvements
® Just touch a key and blow normally; you
ean"t miss. S0 easy, and such beautiful tone.
MNothing to compare with these new P-A
Saxes, Clarinets, Trumpets, snd other P-A
instrumentis. Fully guaranteed; your suceess
muud See your music dealer
te direct for hlntlfnl
FREE BOOMK. No obligation.
Lerms. Greatest fon, easiest with P-A,
PAN-AMERICAN "X
103 P-A Bldg. Elkhart, Ind,

STUDY AT HOME
Legally tratmed men winh

&r purlﬂmm and blgger sue-
cegs In  businesa publle
I ek e
beadid by man I'lbh legal tradning.

More Ability: More Prestige: More I'Ium
Wa guids ¥oi rr- fmga, Yin e Ean trafn &t
during Epare T P R e
ETRcustes n every se e U, B We formish W
tertnl g 14-volgme Law Litirury. Low Lwl.'_nl;i
pagn ' Law Tralsing for Lesdership™

ks F faed Tor e MOW.

LaSalle Estensioe University, Dept. 164-L Chicaga
A Correipsndencs Initifulion

RHigh School Course

Mg 1M Many Finish in 2 Yeors

Go as rapldly a8 your time and ablll-

tirm |;|{'1"n1 Coviarse equl valen | Lo Tes-

ldent aclioal wWork— — i

cotronen to endlome
[

I

arignnl ayeterm of Huuutl.:nn every part of the
Watch Hepairing Trade at haome, You ean
SLET T GnEY -.rluhinmln: and BrEpars yourae
for o well peying position or start in bharioess al-
ter amnbnl.lng our courss of nstroction, Good
watch repaireraare in domand and genernlly earn
wery good salarles.  For parciculsre spply to the
“Imnsl- School of Watch Repairing
B34 E. Mason St MILWAUREE, WIS,

*

i P
Awik for free Cnbadog m- affers

CAL DENTISTRY, !I?!- '!I. A, NTLE

r 1F
1.,;-». KT

J At home=In spare time, Many overcome
le “atage-Tright,” gain sell-confdénce and L=

Crrasn cnrrdnu power, Lhis cony way, Write
Pu Iﬂ for frie booklet, Mowto Work 1V o8-

ng derg With Words and requirements,
akl _l"lnlrﬂ Ftﬂnlnlﬂtﬂn.mml"ll

WHY NOT S o athering

sm'é.ﬁ?'ah“nf'hm i lﬂRIHG lIHE

# Bensathonal newel Ehow frienda en-mplete

Sy dlns man s mude-ls-mosseee it |
- F. ﬁl—md [=ren nl,. Bilar h.ﬂ.HH: PE(H"I.J.E
g :r||:~h ans rl'r mlem bnllarl-fl !n- l_'nj
T T

utfiL ¥
oM UE bl..l.'l' ulli'lrr.
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AT HOME You ean learn by our modersn asd ©

DRAFT-AGE MEN! Y ins v
is an important eongideration. In the Military Forces,

men with teehnieal training and ability have opportu.
nities for higher ratings and pay !

Authorities eay theres greatest demand in history for
TRAINED men. Good mechanies earn up to 350 a week or
more. Good practical training will fit you for a job that's
waiting, Head how MceSweeny-trained men make good.
Humndreds of others will tell you facts equally as interesting.
Don't look for a job] TRAIN for it!

8 weseks Cﬂurse

No books, no lessons, the McSweeny practical way. First
wir show you, then you do the job yourself under competent
instructora. You work on real equipment with real tools.
"{IIIJ-']“_'. Fou are TRAINED to hold down & permanent BIG
PAY job. Any man 16 to B0 can learn, Write today for
New Low Tuition Offer!

McSweeny Men Make Good!

Mesapotamis, Ohlo BMe, Vermom, IHL.

Dear Maer After grodustlng, recelved Dese Mac: [Been working for
#lh one woek laler. Thres mises in the  dealer here for Aftcen monthe.
TEL yoar. ol of 3 years, ws assistant [ will have (o glve yoe credit
Forvice Managur, I il at the end of gae sIEFLIAE o ouE an the
i years io toke @ betier joh. Worked one

year when I auit 1o Po It husiness for oo 0 sucoess, I fecl that T
m%'urlr. Your tralning along with practi- OWE You & ideld thit csnpel

work sigre daes help.=L, E. Bates. be paid.—Lormm Brown,

-AVIATION & DIESEL COURSE!

Avintion iz here! Each plane needs many mechanics on
the ground. MeBweeny's Auio Mechanieal course is com-
bined with Aviation and Diesel engine mechanical eourse.

LOW TUITION COST!

Learn Mow — Pay for Part of Course Later!

In a few weeks of intensive training, actual shop work with

real tools on real equipment qualify you to aceept a Hig

Pay Job as & mechanie.

FREE ! Wrile todny for Bir Freo Book on AUTOS, AVIATION,
DIESEL, Get the ticts aboul jobs, and Low Tuition Ofer,

Malling the coupon does KOT obigsibe yoa, 18 ablirstes ME o0 tel]
YOU lwow you can train for Big Mooey in & few weeks! WHRIT Tﬂtlh'l'l

McSWEENY SCHOOLS

AUTO - AVYIATION - DIESEL
WELDING - BODY & FEMDER

DETROIT, MICH. 30 scroe KANSAS CITY, MO.

Mail Coupon for Free Book NOW!
-----—-------1

McSWEENY SCHOOLS, DEPT. A-T.

Without cost or oblization, send me your BIG FREE
BOOK on Autos, Aviantion, Desel Mechanics, ete., also I
full information about your Low Tuition Offer.

e e s s s s o e e s e o
In answering advertisements always write name
and full address clearly.

2TA
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Increased
production
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e Continued from page 22A)

N : .
LY i
& means more Plastic Carer Splits an Apple J
W T . . into Eight S
v A \. y BEight Segments B
o Y Jobs for MACHINISTS "s e I g
2 N and bigger pay for men who know their work | _
T~ This home-study course gives you the practical facts on |, > 3
"= (™ modern machines, up-to-date methods, you need to advance o
' % in machine shop work. Take advantage of the other man's Tf
- experlence sz found in books, to solve your problems, T é
increase your efficiency, with el

The NEW AMERICAN
MACHINISTS' LIBRARY

5 volumes—2014 pages—I1853 Niustratlons
(A combined heme-study course and reference library)
This library of moehine shop practiee was wrltten for practienl men.
'|I. glvea you the best methods for every kind of maching shop work.
L fully explains Inches, driils, and other moching tools aid thelr
nlimai on, sutomatle sceew machines, speeds and feeds, genr des |
elgn nng |'i|u'mt|:|t'1lnn punch nnd die work, mefal surfocing, ete.
cie. Plalnly written- —mmﬂlarﬂg Mustraed—ihoe best kind of
Liglp o tha r.||||.1.!|.InE shop man who wanis 10 advance himself.

He monsy down—spacial price—easy paymenis.
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T
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- &=
!'-'LF

Pl 2tk

it e o o o 5 .
H EXAMINATION COUPON 1 -
[} i

| McGRAW-HILL BOOK CO., 330 W. d2nd S5t., Hew York :::" ol

R R R B 1'51'“"'" o g

1 D0 onthiy v leo of EIB.50 is paid. If not )

1O Wi eturn e hocke poctpatd. (e insure promat § $LE

[] shipment write plainly and 1 in &l lines.} ' ‘Q

§ Hame. ... i o rala s e ol i 3
§ Boma Addross. . R S oy e MR e el L 5

i City mnd EI.lL! e |

1 FPoslilon. AT (]
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AL WL
“One thrust of a new apple corer and t]'l‘i.g%:
i g g heart of the apple is neatly cut out, leaving
Profltable | eight segments sliced ready to serve. Madl::
Al of a plastic and having no metal parts, ﬂ:r" '
_cannot rust or tarnish and is easily cleaned/

LA

Flour Sifter with Cone Bottom
Fits over Measuring Cup

I:.. L0

S = Made with'a
: cone-shaped bot-
tom, a flour sifter
will sift directly
into a measuring

in 90 Days at llnme

Hundreds of men snd women of all ages 18-50 make £10.00 to
$20.00 in m single day giving sclentifle Bwedish Massage amd
Hydro-Therapy treatments. There 15 & ii' demand from
Hespitals, Banitariums, Clubs, Docters and private patlonts as
well n3 opportunities for establishing your own office.

Learn this inleresting money-making profession in your ewn homs
by mail, Urowegl our home study eoworse, Hume Instruclors
us in our MAT rIaNMJI.‘i. }ENO::I:\ Irul.dant school. A diploma

upon  compbotion the eourse, Coorse ean e

e comnlgtadt In 1o 4 ments. Hligh Sehool train- cup. There is no
iog is not necessary. Many earn big money while =113

mmg Loarming. o » S[H].].ll'l.g, and the

Chorc| Anatomy Charts & Booklet FREE : extra handling for

measurement is

Eoroll pow and we will inelude uniform cost, .'. , |

modical dictionary, patented redweh 11 | = CTer

ol s i i 2 | ol climinated. After
Iein urse mione 1@ wort time: d 1Ft1

'::'u ;mrfu:!m tuition Iee.mu . T . h Q.l Slftlng a CUP-EUI the'

Send coupon new for Analemy Charts and booklet \\-_F-_’_/ . sifter can be
eantaining pholegraphs and letters from sueesssful #g ! uSEd
sradutes. These will ail be sent postpaid—F REE. - i to level it off,
THE Collegs of Swedish Massage == ==
‘Ilium - u[l s F%%E“:n?ltﬂﬁﬁ?l id l"J.mmm._f Charts, booklet con
o may send me rabd, "harts, £ - - . :
I;*»;::J: ﬁ:‘-ﬂﬁflﬂhl amd letters from geaduotes, and completn detalls IISend Your uguary, with a 5ta.mped, self-
1 3 T
addressed envelope, to our Bureau of In-

B A T i A T IO R L £
*;:,:" formation to learn the name of the maker
Cits. T of any article deseribed in this department,
28A POPULAR MECHANICS
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i Efatiene suists foday. Thera nover
fhicd gFMH“ W“”:;g::uﬁﬂnmﬂ:r you. There m:+-f ﬂwin:_lm i
i Mh:tmion desperatily raeds trained man; they are ‘Lpr:rw"d
umd'lh:;;' o nants for Them are rapid. ‘fou can gut ;ﬂi-un- Wit e
:In .h fraining new, BUT yeu st ghfg_ l|_-§ hg,,.;hh Esgin ir o
+m'"' : This & imperative, siate gour pice of & SCN e rand
g inina will determine jaur whole fulure in Ave e
take w-; 1:.:1mq 2 " will sk i o 5.!;]}!_'. Fﬂ++hing—
i -I; Y ' 1 d to do |us
I‘;.ﬂKFE :.:ER.E ::’lgiﬂig‘f I%&:TOJ. G:Lrg:unlfrrddaoi:uc:u;!: q‘:ﬂ:
ini ¥z rasubts and ah=sy - .
ates :...?| I:‘:.:H ;r:ﬂ:gc?u:a;iq Ilﬂd securo :;I:",'ﬂ.n;;:
okt A tham im advance for the highest pesition Hhaery eo e el
b mH can make you Indepandant and seluppo - r m::“' L
to ocep Bt Tech b located on Grand Cantral A TSm0 0l
Curliss NI o craft Industry. Established in 1929, tha amare 0oy
hprs o i the nation's lead inatitutien for the .U'I'| 2
d 1 the 2TIATION MECHANICS snd AERONAUTICAL
}'E.MNGINEERS. [Mo fying hvdﬂd.i‘lﬁ'ﬁ hﬂnl‘iH’{ b.l::; bt
avary vudent wha anralls here :-IJ“I:: .:hﬁlzi;un o e
mﬁul'hﬁﬁﬂw; '1?;;15."5 THE BOATY” Snpihr
I:T;vllhg ay. ive age and courte desired. Deph. ‘

155 “l‘“‘

TEHMICAL ﬁ. INSTITUTE

Glendale (Los Angeles)
California

TINEUISRER SCHOOL BF R

L .1 e
§ WpsT Bil

ERANARTICE

A AVIATION CAREER OFERS YOU A GREKT FUTURE!

Voo VI AUDELS AFw ELECTRIC
LIBRARY =4 Masres Boos ov iiaume
T28Panes, 1200 lLusTraTions, & /50
House and Power Wiring
Diagrams—Problems
and Calculations

fully explained in clear practical
language, easy to use and un-
derstand  including helps  and
; hints for all eloetrical workers
f that will save time, trouble and
money.
AUDELS NEW

AMNCE 1T
5 i

: J"B ELECTRIC LIBRARY—
- A progreslve Home Blody and Heferspos
Course In applied eloetricity, Fasy to un-
derstend,  Questions and anewers plainiy
written for & complete working Knowledge
of melern alectrical practice, BOPREAATY 10
eviry  eleciriclon, engineer, mechanic  amd
stuedent,
LEARN THE AUDEL WAY! You ask
e guestion—aAwlels New Eleetric Library
glves the answer—8500 simplified outlines
RAMO-TELE. IX [‘f Eraphle llustratlons and precise explana-
tions covering Constructlon, Operatien and
p/il Machine Malntenapes,
BOOK A MONTH PLAN—Order the vol-
wmke  that interests you—today! We will
# send thal volume om T daye’ free iclal. I
the baok helps you, eend ws $5.650. OIF 6d
does pot help Fou, mail book back to s,
Thea, Awdel & Co.. 49 W, 23rd 5t., Hew York City
Mall Vol. VII on T daye free triol. If O.E_ T will femidd
$1.30 otherwise T will relurn {i.  Also please senad
further information mbout the Electric
pbligation unless T am satiafed.

APPLICATIONS X

L
(
1
{
(e

i

EXAMINATION
COUPON

Library—nn

D patian
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Get in Line Now
for a Good Job
in Welding
The national emergency
program brings new oppors
tunities in the techmniecal
fields, —capecially in Weld-
ing (including Aircraft).
Industry demands crpable,
trained welding operators,
technicians, engineers and
mechenies, The application
of gaa and electrie welding
in all lines of business i=
almoat unlimited, —alreraft,
nutomobiles, diesels, build-

ing, cte.

TWO PLANS OF TRAINING
Choase the one that suits you best.
I. [ Day and Evening Classes at the College im Chicage. Start

any Monday., Traio in modern shops eompletely equippeid.
Hapdd progress through shert intensified courses,

2. [ Home Training combined with shorter course al our shops
in Chieago, thus permitting you te corn while learning in
your spare Lime.

FREE Send post card today for Free Blue Book.

BLUE Contains helpful information about Welding

and wother technicml felds, Please state

BOOK which training plan wou favor,

CHICAGO TECHNICAL COLLEGE

| A-601 Tech Bldg., 118 East 26th St.,

"y i

Chicago, Il

START
$1260 to $2100 YEAR

Thousands appeointments i
each year f-"' Fn-E.'-:h‘n El;at;iuh
Get ready now for Vs 4o

1941 Examinations Machisinc, M, -

// Gentlemen: Rush to me

32 Page / UFREEGM charge, h!iist of
o - - &, Government £ pay
{B:m]l; Service qa‘?' Jjobs. Send me FREE 32-page
oo &S t.Ith g:scrlhing m]n;iea_f T-Ium~
Mail o ong, hours and work, Tell me
Ta:I Coupon s how to qualify for one of these
oday— , jobs,
SURE v :
7 MNarme e, P
f’/ .
#  Address

20A



YOUR WAY TO SUCCESS!
$5$]0$I55RAWING
Learn at Home in Your Spare Time

The fnscinating feld of Art offers commer.
einl opportunities to men and women.
Tralned Artists are capable of eamine
£, 850, 575 n weeok. Woe teach you right
at ome for o successful career in=—
COMMERCIAL ART GirToonine
CARTOONING
For 26 years W. 5. A, praduates have been
“makihg goed™ in Acd—WHY XNOT YO ?
Ko previous Ark expericnes necess Ty —Our
Instruction & practicnl and thorough.
Write for Booklet—"Art for Ileasure and
Frofit,* fully describes eow TWO ART
OUTFITS included with train-
d ing. Clip coupon—muil today.

i Washington Scheel of Art, Studio 12T 1

1115—I15th 8L, N, W., Washingtan, D. G 1

il In lear o draw. Please I

i in_your Free Hook, “Art |

I I|f|||-||||| and Trofit I
Kame

| e e o |

| Address 1

| iy Htale . |

L - - !

Eing of maching: MAKE MORE N d d
machine;

MONEY NOW hllll!l'ﬂ! ee e
quickly HOW TO

which wusually take nrs u

study and .rrmlu.

mand for SKILLED men |I .I.L-

READY ahesd of

the =
then what WILL IT lEl muth of two from now?

Don't misa this chanes to qualify for promao-

Biggnr Far thon, don't mias thia Blg f?p;mgmlum;rﬂhmh

I yours almost for the askiog Elght B Books tl'll'.ll.'k.llll af
im.purl!.p.nl. mechan facta told simply smd elenry,

F mearly 3000 lllustrations cover every subject [lIJl]- !IH.ILI.IIJ-

'Trrml Bnklng, Puttern hMaking, Foundry Work, ‘\.]whqnlrnl

I)m“1:|'_“|;u Forging, 'Hac‘nlna Shop Practlee and Mansgement, and

of other sul

8 Big Books (1541] Edition) Serﬂ: FREE

to ¥ou for examination. With them we send o Binder of
nearly B00 pages with 207 original shap thekets '\1'II I 1200 1lhas=
iratlons. e show, step by step, how to sot up pnd run almost
any kind of job and ore I0_ additien to ihe B books. Declde
in your awin home or place of busloess whother or not you wiot
to keep them _chock Up on any facia you want to, Note thelp
graal ! TD\E'!L AMAKING walue, then, If vou wont them, pay
on the maniest kind of puymenta, Send KOW and we will inclode
A year's consulilng service 'l.lrIlImIJl. exXirn charge,

American T ical Saociety, L] Siudy Courses,

American Technical Socicty, Deol 5119, Grexel st S8k Sb, chirl o,
You may send me the B Lig NEW Giooks s Binder of shop tickels for
free exambontlon. © vkl pay the deliv rlm ,,... ml ¥, tinless tluln-ld-
io keep them in which case T will sen vy dlaoym wpnd il Oy

month untlll the total price af anl SJ-I- Hik Ir| '|u. ks B

10 days [ will owe you sothing. Because [ send now you agree
l:in me a cerfificate antidling me to consilling privileges wiih ;muf
experis for one ywar,

Foter thee

L e D T T T T P P S Ty
Flease atinch a Ieiier StiLing BEe, occupation, cmployer's Iame And
mildross fiel ol of al leasl oipe husinéess man as Feferemes,

Sy pou spw i in Populor Mechanics!

J0A

US.GOVTJOBS

SNORT NOURS-600D PAY
-VACATIONS-PENSIONS

Stop worrying about strikes, [ayofls,

RAILWAY POSTAL
CLERK

Start al S1B30 & vear

hard times! Get on the government INSPECTOR OF
payroll. Ko special education or experi- CUSTOMS
anca llaunll_r reqpitired.  Short  hours; | Start at 2100 o year

stendy work; wvacations. Open to men
and women cltizens, of ages 18 to 50
SEND FOR FREE BOOK
It tells mboub government positlons;
what to do to get job you want. Mail
letter or postal card now for FREE
ook “How to Securs p Government Po-
sition™, Address PATTERSON SCHOOL,
81 Mercantile Bldg., Rochester, N. ¥.

\.‘-IICAL ENEINEERING

___,:; Thll- T uu.||.|'l “l ||u:-|||_u||.;,|,.|-|;.- ol in |1||.|l;'|p
= with men intereated in preparing mow for positioss as
Acronautical Engineera. “Two year counse sijusiabbes to i E]
("% ) High Bchool of College Grodustes inctudes wide praciieal es-§g; i3
verienee bn Alrplane Diesign sed cohstruction, Neul class aturis gatery
danmary, Write tday for compicte information,

AURAL MAIL
CARRIER
Slart at $1800 a year

POST OFFICE
CLERK

Start at $1700 a year

Lincoln, Nebraska

SUCCEED IN LANDSCAPING

Hend for FRER book with full detalls ahout landsca
traindng, Study at home, esrn while learming. P
able, heatthiul earsor) inloresting bobby: men, Women,
Give ape; occupaiion

AMERICAN LANDSCAPE S-EHDI:L

8213 Grand Avenue Des Moines; lowa
o
&) e | 'g"*a'j'r
el ag Imstitute, Div. 281, Bullsls, M. W. H

Warks O 110-Velt Light luhllls

Irh marrelons DYNAMIC Powes Weldﬂr"ﬂ-l
gha work of m.urh highss & ‘h
masdly porin I:-pllnlfrhlll: 'l.
lurnp-rl.. I'im!lﬂ. Tlll'l Farm M
wte. WEl aleo slder and hrnln Mu
|L| 'Il;llnl nllt"‘|1l||.. Works gm irom, steel, fla. brass,
eappee and all siher metnle, Ban withous geevioms e5-
co cah seilie b muth 5s $5.00 an s one hous rlaﬂ
|| Tl inko basiess p Welding & L
GENTS—}Mlaks big prafis sl to arnpes, fus Lt e
janisors, sail machias sheps, Write TODAY for our
{DAY THIAL OFFER.

I:I'I"H.IHID WELDER COMPANY, 1126-PB Sikverion Road.-Chicage, ineks
CHOOSE YOUR LIFE WORK IN

ELECTRICITY

The trained man will ind opportunities in elec-
tricity. Consider the recent progressin radio, nir
conditioni t:lﬂumn. Is electricity the field
for YOU? Our vocational chart of 60 electrical
jobs will help decide. Free on request to
ambitious men. k it over and pick the work
you would like to do. We will show you how to
prepare, Bliss Electrical School has trained thoo.
sands for soccessful careers in clectrical induos-
111:-: One- :-'ﬂr COUrse gives mental theary,

cal work., Write for dm-t today.

EI.EETHIHL SEHDDI‘.

13 Takoma Ave,, Weshingten, D, C,
Mama
Addre,
[ City,

POPULAR MECHANICS



HHHZINE NEW ELECTRIC

Plugs Into ™=
LightSocket

l.n.J.- ul

woy welider 'u.m- u-d- entimmne,

whubdsird sosled fodr—sioes
Gewtrein supgdy Tes

teed hiok M bastm wiik.

g
HARDITW Ll:l anywhee o gl aie
Heurd bhufit of Hinssk
niarials o lnst yeara, Fully gusrasised by
| l.ll.r.ulutllrir

SEND NO MONEY! Iy~

thsusmnid tses for the MANDIWELD -mund
st L, gafn whap. &

A
m.m.. Fu 1 rFush
h|ull h“Ih h-d.-l . L £les. FEf;r
inge. Halights nr|.||r LH
lmqbﬂhd !:r mowilll b:'

uumrr FRODUETS INE., Bant. M-202,

%% CARTOONS! ;

ﬂ“ EY
RA.,Y'E BURNS will teach you HOW to CREATE ORIGIMNAL
CARTOONS, at home, you may SELL! Cost is unusuall
low. Write for FREE details, miniature lesson plates,
addresses of successfully trained students. State age,

RAYE BURNS SCHOOL, Studic M, Box 3583, Cleveland, O,

$3% RELIABLE MEN 5§ §

$ Wanted to operate movie circuits in theatreless eom- E‘

munitles. Earn £50.00 to $100.00 weekly. No experi-

5 enee necessary, Everything furnished. Write South- 3‘
ern Yisual, Dept. PM-11-4, Box 2404, Memphis, Tenn,

ECHANICS-WELDERS
- COLLISION MEN

GOOD JOBS and
Mighty GOOD PAY

Do vou want to earn big money T If go let us know which
of the following trades you prefer. ¥You learn by doing.
Practienl work, Expert teschers. Low tuition. Personal
attention. It will pay you to investigate AT ONCE. Just
check the coutses ;ruu'rl like to take and mall today. You
will receive full information, sbsolutely without eost or
cbligation, Hut don't delay.

Check the Trade You'd Like to Learn

O GComplete Auto Me- [JElectric Arc amd
chanics (including Acetylene Welding
Diesel) [ Spray Painting

[] Auto Collision [] Bedy and Fender
[0 Metal Finishing Bumping

Ask about cur “Pay Affer Graduation Plan'

Address

Mail the abore ot omes to

MICHIGAN g1

TRADE SCHOOL [t

(ATALOG
3758 Woodward Ave. Detroit, Mich.

JANUARY, 1941

IEE TR

We Wili
Send You Our

FREE
BOOKLET

“HOW TO PROTECT
YOUR INVENTION" and
Invention Record Form

Our lawa favor the inventor
who makes a dated record of
his invention, nmd who is dili-
gent in filing his patent applcostion.

You owe it to yoursell, if you value your inven-
tion, 1o make an aceurate, dated, and witnessed
record of your invention, and then take steps to
apply: for a patent just as guickly as posalbla.

PERSONAL SERVICE

Henee, our service can e importent o0 You: As soon as
rour wrlte us, we semid, by relurm mall, an *'Inveniion
Recopd'” Toem for ¥ou to 6l out. And them. when wou
return it 10 us, oo prompt aml perscoal secviee beglng:
We persooally divect the pearch of the Patemt Offies
Reeords, Personelly report io yoa.,  Personally supervlse
1 preparation and filing of your application amil the hen=
diling of your cuse. There is no lost modlon, pe lost time,

PATENT AND SELL YOUR
INVENTION

We handle your case skilfully and thoroughly with o vilew
10 gecuring e best postlble patent for you—giving you
the full benefit of our fralning as patent atiomeys and
e veare of exporiener seeving hondreds of doveniors. 'We
moke perzonsl colla st the Patent Offics when requlred.
And bheyond this, we will endeavor fo glee yoil ugelul Blats
and skggesilons on selling your Ioveotldi.

WRITE U5 TODAY...

When pour inventlon comes to us 1t ls strieily comfl-
dentinl, ANl correspondence §s handled pereonally by
ua. We lake o perzonal interest o your Buceess, 8o you
can wrlle ug fully.

IMPORTANT TO GET STARTED
RIGHT

Enow how the Jaws protect vou, smd whal steps to
tako, We will sond yvou Complets FREE Daoklet ' How
To Proatect Your Invention™, and FREE *'iovention
Terand™ Farm. Write us, or mail this roupen boilay-—
AMeAlorrow and Rerman, Reglstered Patent Altornoys,
183-1r Barrister Bullding, Washington, D. .

R~ ft 1 §f & § § ¥ §F ¥ ¥ ¥ F I

McMORROW & BERMAN

| RECISTERED PATEMT ATTORMEYS BEFORE U. 5. PATENT OFFICE

1 135-D Barrister Building Washington, D. C.

: Hend me vour NEW FREFE Bock and speclally prepared " ‘Tnven=
tion ¥eeord'' form 8t once, 1 underalandd that this request does

]I oot obligane me,

] MHame .........cccececoremmsanmamsssanacanssansnsassnananna

I

| Address ............ R AR AR EE AR IR EREA R AR R A AR

I

T e L 1T P

| Write ov Prime Nome Clearly

L - -

Always write your name and full address clearly when
pnswering advertisements.

31A



PATENT

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

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

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

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

& Co., Chicago, Ill.;

American Lawyers Annunal,

Cleveland, Ohio: Bankers

Serwc_e Legal D:rectar}*, published by Bankers SE:"?IEB Cu‘, Eﬂstun, 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, M. W.

WASHINGTON, D.C.

INVENTORS

PATENT YOUR IDEAS
SEND FOR FREE BOOK mummmly-

qm

uﬁw stepa to apply lor &
anes, Your first step is to get thiz Fres Bosk. This
||'|'bu'|1|li|1 fllustrated boak eantains valushls forma=
:'hnul d have. It tells you fully how to sbisin &
B:« l: on your ldes in the quickest way. With this Free
Je wea will llla miu a "Record of Invention™ form an
which you can saul {_ your !dﬂ.. Personal snd Con=
Gdentinl Servicen our case will ﬁ::’“nl“]’ handled
lstersd Patent Attorney w is alas & Farmer
e Examining Corps of the U, 5. Patent Cface.
ALl mmm....i:.um- confidentlal,

MAIL CO@FON TODAT fer FREE PATENT BO0K wnd RECOAD OF INVENTION Farm.

CARL MILLER

REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORPS U. 5. PATENT OFFICE
I Waalwarih Bldg., 35th Fleor, Dept. 11-A, New Yark Clty
MILLER IUII.II- Dept. 11-A, WASHINGTON, D. C.
Obtalm & Patend,"™ Snd

Pleass semd ¥ Froe Hoak, "‘H-—h
“Hecorsd ol Inﬂnllill Iirﬂl

|

PATENTS ree: soonier

Of Costs and Other Useful Information About Potents

I
|
I
1
EUGENE H.PURDY,Registered Patent Attorney :
1908 INTERMATIOMAL BELDG. WASHINGTOM, D. C, i

]

Far 'I'.:r-;;cb—s-m:.ll Gama—Camping—Ete. Gdl"
ACOUrats — Prn.r tical — Eobridink ulu— S-ifl" -
¥ B

to 1

|r l'rEl]s1 cale
7 or 23, N | il oF fOCtory. Wreile today
for compirts specific Abiona and fres hrJrJ

BEHIAN N AIR RIFLE €0., 890 Marion §t., St Louis, Mo., U. §. A

PATENTS_TRADE MARKS!

AJl pases submitted given pereonal attention
Form “Evidence of Concepiion™ with insfructions
Jor ulu and ”Sc.’mdu.rz of Gorernimend

fudd Alornéys’ Fees'—FREE!

I | ANCASTER, ALLWINE & ROMMEL
I Patent Law (Hlices
j 412 Bowen Bldg.

Washington, D. C.

New Ideas now Salable

Before Patenting

Praetleal, useful Inventions mnr now be safely

L I e e "‘"ﬁ'?.i""““"' .

Chartered Institute of American Inventors

Dept. 4, Barrister Building, Washington, D, C.
profits know and heed

INVENTORS >t

fucts before applying f tente. Our book P‘a.tent-—ﬂenu,
gives thoae facts; mﬁrﬁ Trade hl'lr:.'rh-bnu

LACEY & LACET, Est. 1863, 635 F 51, N. W, Degl. 5, I'BIIBIL'I'I.'III.D.E

INVENTOR'S UNIVERSAL EDUCATOR

containg 900 mechanical movements; G0 perpoiual motlons ; Instrection
on procuring and selling patents and selecting an atiorney, ete. Sog-
geits paw ldeas. Priee §1 postpald in T, 8. A, Address

Albert E. Dieterich, 511-B Colorade Bldg.. Washington, D. €.

BUCHSTEIN'S FIBRE LIMB

Walk naturall y—with
this light, strong, correct
fit COMFOHTABLE
limb, Braces for all de-
formities. Falr terma.

we-do-it-with SQ]IABS

rﬂlh‘ndll"

who derive largest

O. RUCSHSTEIN O,
Gl 0=Jrd Awe, 5o
Mimmsapolin, Minn.

Il:-rr mlikﬂ.l -ut ﬂl ﬂ- “H.I ol t-llld
yeart” NEW BOGK yuls b permmal avialled saiounin, of [orge QQ&
RICE FARM, I H S MELROSE, MASS,

MONEY IN RADBITS—CAVIES

“I'E 'B"T and pEt you In totich with other markets,
Catabog and copy of magazine 10c, Or
serd 25¢ for Book nnd Pri

Catalog fee List amd Year's Sub-
seviplicn (o tse AMERICAN SMALL STOCK FAUMER,
OUTDOOR EMTERPRISE CO., BV 910, PEARL RIVER, M. Y.

Delays are dangerous uul w b wry prompily as to 1ts patentabllty and send

caatly, My personal

prompt ll!ﬂnl!. wtrict wuﬂdmu. lnd a
minimum of expense. 1 suggest that you
send me & model or drawing, or aketch  send
and deseription of wyour Inventlon, and [Over
$6.00. 1 will make a search and repors Patent Attorney.)

you & capy of my 7
ou prefer to

A PERSONAL CONFIDENTIAL PATENT SERVICE-

32A

2-paipe oo klet.
my booklet fAret,
¢ attached coupon et once.
my “Record of Inventlon’ |
YEATE exporicnee a8 n Hegintered l

or.1 1r| L. F. Ranﬂnlph N athitgina, D¢

ur 72

: w“:-au,lr"u? :m:n bm}rkl: l.u’g “nwnwn'}{lmmﬂun form,
MABB, . ..cvsssinnnssnsassnssnanssnnnsannns

AdArEN. ..o vansaansnansusn sEssssEEEEEEENE -

POPULAR MECHANICS



“> | INVENTORS:
RG!thgeI'}!;! PEWEH \Qy “ | KNOW HOWTO

o FWhy try tnhwnrlxi'y alnnﬁWlth :i'ru:sle: Lhat]guuze your 2

psh—prese heavily on hips and spine—enlarge open-

ing—fail to hold rupture? You need the Cluthe. No Take thlﬂﬂﬂt froe stop to pro-

leg-straps or cutting b:]lu.t EI|'|l.lnllfurrullir! adjustable pad mwu ﬂ?ll;:rdge:gut Ernuwﬁ]kﬂaﬁgd

halds at real opening — followa every body V- 4]
B = A T the Q. A. Boow & Co. specinl

ment with Instant Increased support In eases of strain.
Cannot slip whether at work or play. Light. Water- vCortifiention of Invention'

proof. Can bs worn ln bath. Bend for amazing FREE form, which, when praperly
book, "Advice To Ruptured"” and detalls of liberal filled out and witnessed, can ba
truthful G0-day trial offer. Also endorsements from offered 1n sipport of your
gritoful wasers in your neighborhood, Write: claims. We invite you to avall

CLUTHE SO0NS, Dept. 31, Bloomfleld, New Jersey yvourself of our 88 yenrs experi-
ence in sarving Inventors and

helplog them patent and com-

o
. f.a:?} 7 mercializa their ldeas. Your
[ig i ides 18 sotuslly an investment
- - and deserves protection. Don't
§ Do you knew what you are best fitfed for? put it off—thers are volusble
Can you interpret your moods=kaow the ideas now lylng in attles and
mental influences —behind your whims desk drawers. Make up your

ARE YOU A SfHAHGEH-

and fancies? Let the Roslerucians (not a re- 3 mind to goft complets patent
#; ligious organization) show you how to dis- MAIL COUPON TODAY facts st onee. Your inguiry
cover yourssll and master your bife Send FOOR FREE BOOKS! trepted lo strict confldence,

“ for the free “Sealed Boak™ that teils how
FREE! C.A. SNO\V&CO

o receive thess mcts. Address Scribe LILS,
Regpietered Batent Atforneps Since 175

The ROSICRUCIANS
111 SNOW BLDG., WASH., D. C.

nAM JOSE [ anscyine ) CALIFORMLA

Gentlemen: Tlease send me—without omt or obs
ligatiop—your FREE books, “‘Huggestiams on
How o Commerclalize Your Inventlon™ amd
“How We Prodect Yo"  Alpo Certifleation of
Invenllon form,

nrter & real tade, Anto Meshanion, Dissal Mechasics, Arc Weldi

Sein sie, B iy tons s o I e ey s Tomu g NAME
ar lr\r;th |-'|l1-1|_ IE=I.-I|1:|:H I|.;r':lll “‘_'\'-Irn'l‘u h
Vor fres caalos write o e ADDRESS. .o b e e
]"i:ul'lﬂl[l! Auto-Diesel School, Dept. 75 Naszhville, Ter.n. I
- ]

10077, Improvement Guaranteed

'l"lnr h|||-:.., ritrengthen the voenl organs=—nof
it by fundamanislly sound el
:|.n||-r.r-z:. annd wla a5y

Learn to MOUNT

Birds..

| min Gw e adew i

tuirn Il:rl. ‘i mnjEns |||,uu 17 ywary nples sijned by paienl

PERFECT VOICE INSTITUTE, Studie 1351
“ E. Lake St., Chicags

NEW WAY TO CHOOSE A CAREER
Mes o e g e AT

M‘L Voeational Guidames Assoaiatles, Dtp! X Tunnni Ariz,

Splendid opportunities. Prepare in apare
uum sy plan. Mo !r-re'l.'mua CEXPEricnee
eduentlon sufficlent.

FUN-FASCINATION

needod, common schon
Bend for fren booklet - ‘Opportunlties n Pho- = PROFITS —IN SPARE TIME
Iumwh? « purtloulars and requirements, Lenrn TAXIDERMY at home BY MATL., Save }nurllnnhq,l
a[ H Ameriean Scheol of Photography trophies, decorate your home and deo, have o grand HOBB
3uL Wiishigan Ave., Dipl. 11, Chicess. 1. This old reliable scliool {with 250,000 students) will teach you
at_home to mount BIRDS, AMIMALS, FISH, CAME-
L MECHANICALDENTISTRY AT HOME ! HEADS—and to TAN hides and flIN- by wonderful KROME-
; 0 E - 1AM aystem, alsp NOVELTY TAXIDERMY, using common
wild game needed.
Ty - specimens—aoo E : ;
._rU.u.I iy ta I-.u.l.'a.rd'qh':l?uy J {“ o E" FHEE Bno 100 beautiful pictures. Tell how YOU
V BN DAPE SRR | | e ol wow o BATR P SRS g
o F caa - 1) ma, T W Lo in apane
EBeriad b m‘:‘:llrfnu i e ek i R Hush lﬁtunrw:rrn%tanl‘{qiglgm:lrm mm'elmu oK.
“ﬂtlﬂl- e - 13-17
. Brand 3 Ef.r-;‘;ﬁ"p"ﬁ'ﬂﬂh 'E:""'“'" M. W. Scheol af -ru.a-n:.y . 3371 I.I-nmd Bidg. & Omaha. Meb.

BROOKLYN YMCA TRADE SCHOOL

Unlimited Instruction without 10 Aviation Mechanle w Tl
extrn charge until ?uuhhaae ]:gnu_q_ :E \1“:1.:.“1“ Pp;rnb'l .nl:i'id [R5 e E MAIL cnl]P“N
tered every part of the Course. echanical Pre-Engineering 1117 Bedford Ave., Dept. P.M.
- Dikese] E v A
Full Shop Equipment lg Diesel P:f%lenumgm Borner Brocklyn, New York City, M. Y.
Unexcelled Instruction .|I':I Asronautical Fre-Enginesring
Fireprool Dormitories. y O AutoMechanle O Talking Fictures Name

O Rofrigeration

Bpecial Privileges, Check m"DTE‘IE\"IB{nu and Radio B
echanie B LT R
Interests on coupon to Feceive | O Architecrursl-Mechanleal Drafting
free literature. IO Armature Winding O Electrical
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Business Demands Accountancy

—because Accountants Command Business

CCOUNTANTS are usually in demand—at better 0. D, always thought stories about LaSalle training

lent accountant finds his services at an increas-
II'IK 1‘.IILEI'.I1I;.1I'I'.I

In
reins
move
close

Then too, progressive business is bailding
now for future presperity — laying plans
for expansion, for new processes, new
markets — getting ready for the op-
portunities of the next ten years,

J4A

than average earnings. wm%e ;:ur}r t'LIe:ﬁ until the training hem?gd hm.]'$121 clcrﬁ
at a month—maove up 1n six months to o, an

But today—more than ever before—the compe- within four years to $250, He became General Auditor
of a large national organization—with his income
maore than seven times his starting salary.
As an assistant bookkeeper in a great
Western bank, C. F. H. looked forward
to slow progress. But LaSalle accoun-
Y tancy training speeded up his elimb to

Assistant Trust Officer and to a salary
increase of 400 per cent.

the depression, business tightened up the
and is watching costs—prices—every
— striving to operate on that basis of
control so essential to profits.

These Men Won Success in
Ordinary Times — You Will
Profit by Coming Prosperity

Remarkableasis thesuccess of these men—
you will have an advantage over them—
vou will be entering accountancy when
unusual business conditions work with

The Home Study Way to
Accountancy Success

Thousands upon thousands of men
have trained for Accountancy with LaSalle you for success.

;hdl. night—at hf;ne ; £ Present conditions not only call for more ca-
mrdsumss — their progress —is a matter of pable accountants—but offer unusual opportu-
ECon: . nities for both quick and permanent success.
Whether their goal was a C, P. A. degree of  The accounting student of 1941 will face real
advancement in business, our files are full of opportunity in 1942 and the accounting lead-
letters reporling income inereases far out of  erg of 1945-1950 will be largely determined
line with the time and cost investment. in 1941-1942,

Note for instance, these [our cases chosen > &
out of many more we might cite. (Names —If You C“"* Qualify
on request.) Ask yourself three questions:

F.F.A.was a railroad vard clerk at $112 1. Are you ambitious?

a month when he began accoun- . Have yvou determination? .
tancy training with LaSalle. Five years 3. Can you see and grasp an opportunity?
later, hisincomewas 50095 largerand he If you have determination; if you are [
was a Certified Public Accountant and  ambitious;if you can take advantage of
attorney. F.C.was22 vearsof ageand  circumstances — prose il by investigat-

eneralall-around maninan Arkansas  ing. A threc-cent stamp, sixty seconds

umber yard at 375 a month. Five time, and the coupon below will bring
monthslater, hisfirmmadehimman- you full information regarding Ac-
ager at 5125, and ten months later countancy training and the oppor-
promoted him to a larger yard at  tunitiesto whichsuch trainingleads.
$250 plus a commission on sales. Then you can judge intelligently.

LaSalle Extension University
A Correspondence Institution

Dept. 164-HR CHICAGO

ﬂpplurtu nitles In Accountapcy— heck below and we will send youa a free
copy of “Accountancy, the Profession that Pays,” also information about our
pew training in Higher Accountancy, all without abligation.

[ Higher Accountancy
Other LaSalle Oppoertunities: If more interested in one of the other
fielbda of businesa indicated below, check thats

OBusiness Manage- OLaw: LL.B. Degree [ Business
ment O ommerciai Law Correspondence

DExpert Bookkeeplod mindustriol Manage- O Stenotypy
O, P. A, Coaching ment OModern
OTraffic Management O Modern Foreman- Salesmanship
OEfective Speaking SRID [ Business English

o [T 1 T ———— |- | S ——

POPULAR MECHANICS



WORLDPS

WANT AD
MEDIUM

CLASSIFIED

an

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

February issuve on sale January 1st

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

make and save money.

YOULL PROFIT

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

Chicage, [llineis
Gentlemen:

other smaller buyers.
(Original letter on
file in our offica)

Papular Mechanics Magazine,

Hove used Popular Mechanice Clasgified for ten years and it
still leads the lot for returns.

I have sold stamps to one customer secured through Popular
Mechanics for an amount in excess of all T have pafﬂ in nlinll'.rHﬁ"rl“
in your magazine for ten years, not te mention the thousands of

Very truly yeurs,
R. D. DAVIS

AUTOMOBILES—MIDGET CARS

EUNS" Filth edition Automobile Racing
Book. Tells hu'lr to build dirt track bodies,
Irnijute : ; mmtn&iumrchurem
Tules. OTTnEIR, '|:| Ans, & COAVErS| NS
roadster racing, fast Fords, $1.00 postpald:
$1.15 C.0.D. Ray Kuns, Department 25,
Mudisonville. Clncinnati. Ohio Aot

BPEED Warning indicntor §1.00. Ander-
son, Bax 78, Audubon. MNew Jersey,

INCREASE The horsepower of ruur Faord
'\"a from B5 to 128 hp—without superchars-
ing. Bend $L.00 for detailed, :i [T
structions. Power Assoclates, Box
501, Wilmington, Delawnre

BAVE Your battery, Don't et cold
weather starting stall ¥our auto or Lrock.
Mow starting made easy and quick, Com-
plete instructions 25c. - Advance Labors-
tories, 2113 West 5lst. Chicago,

MIDGETS. Racers, motoraosoters. Build
wow while prices Jowpst. OCwtolog flnest

ﬂil.n.s. parts, buil kits, 10e. New lst
used motors. m1-dn:m. parts,  Sg,
thm Midgets, Hox 543-H. eaville. O,

PROFESSIONAL MIidget racers. two-
passenger roadsters, Aidget motorcycles,
motorscoolers, Guaranteed motors. wheels,
arts. plans, Handbook catnlog—80 illus-
rations—a0e. Midwest. Box 106B-CH. CThi-
£ago. ]
BUILD This powerful, m:mnslre B-
percharger for any aut Adds up
to 8 horsepower. Complete nimu i8¢ colns.
Bax 43, Enst 8an Diego. California.
ATUTOMORILE Bn‘pmh.nr:m £, Guar-
anteed mileage Increase 207 power 10%,
Oniversity of Detroit test. .ﬁ.n?‘ tﬂ.l" ive
e, year, Wrench instal & mi
John Hanley. Manufacturer, 5719 ]'..on.!.ne.
Dotroit, Mich,
AUTOMOBILE Books—Latest ttles—
Bargaln catalog free, Popular Mechanica,
633 51, Cheir, Chicago,

AUTO SUPPLIER AND EQUIPMENT

PISTON mnr:.-éthee! seal design Quick
seating, stops oil pumping, For all cars,
Bend for circular, Piston Ring Sales Co.,
4027 West Lake Strest, Chicago.

RECLEAN Used oll_without cost.
ticulars, F, Gerwin, f!;'u.trmw

PLATING Ouifits for auto parts, Con-
nect b6 & battery. tanks used. Frea

Par-

ALLOY Piatons £3.00—Harley., Indian,
Hendorson, Excelsior, Cleveland. Crlinder
grinding, rings, bearings, gaskets, chalns,
snrackets, holmets. gomgles.  accessories,
parts new and used for less. Cu.u.tuq:ne
l.ud.[glnn pin 10c. Ballak., 81

MOTOR Ec-u-ut,eu engines, parts. Lit-
Goldl Motor Beooters. Niles,

articuinrs  and run‘.m. Dl.u:mrlut Co,, | erature e,
Rve. J, Decatur. Iﬁ Michlean.
AUTO TRAILERS AVIATION
MOTORCYOLE Engines with alr ]

READY Now—Flans for nine new Jim
Dandy Trailers including alx modern house
tratiers. Catalog 10e, Ino new edition af
Trailler Builders Manual and catalog of

parts, supplies and eqibpment. Prlee 252
Bath 35e toaid, Trnllur Hl:pnhr Co..
B120-A Pulton 5t., Wausa

MOTORCYCLES, RICYCLES, MOTOR
SCODTERS AND SUTPLIES

MOTORIZE Your bieyels with Mideo
4-cycle power unit. Pits any standard bi-
evcle. Bend dime fof Installation inatrie-

tions and price, Mideo Manufacturing E.s
Di=stribitting Company, South 13th and
Eentucky Ave., Bheboyean. Wiscansin.

HIDYOLE Motor—Outboard, ridea on
own poeumatic wheel, junlor and heavy
duly models. Richordson Mig. Co., Dept.
MFP. Aurora. Missourl

BUILD Power scooters. midaot cors. We
supply Ured, Wheel molors.  Loweslk
prices, Sond e for plans, ric. Buoild-Tir-
Own Devices, Dept. 1-A. 530 North Park-
slde. Chicago.

{\grslﬂ. Btorms, 189 Broadway. Asheville,

PROPELLERS For alrcraft. sleds. boats,
ete.  Propeller repalring, aled bluepcints,
hubs. face nlntes, snow sled skis. Worlds
largest ller catalog 102, Banks Pro-
peller Co,, Fleld :I:llillu ‘Texas.

PROP ELL-ER&. 75 Tp. Lists, stamp,
Watson. Box 8332, . .Tachun'rl'l.ln- P'I.m'.l.d

PROPELLERS. BSpecial sled Alrliner
tveee, all sizea, priced right, guality, guick
servige. literntare free. Model remol
conversion, diagrams, instructions 5.

Htandard Aero-Craft. Ft. Worth. Texns,

AIRFLANE And engine mechanies ex-
nminations, Mew nuthentic 1940 auiz ook
1o gquestion and answer form, hy fall?
O Fastoaia or C.0D. Guis Bisten

r C.0.0, 1 Bystem
Dot M. 1435 Flower St., Glendale, Calif,

AVIATION  Avporentices — Ajrménded
young men |oterested In technieal train.
In® Tor entering aviation as apprentice see
nd on page 18A, —

MOTORCYCOLIETS, Let's gel acounint-
od. We can save ¥ou money on paris and
acoessories. List and decal [ree. Triangle,
1111 waeshingtan, Chic

SAVE T0% ! Thousands t.u::rnb]ing oW
Caomet motorsconter! IE's easy. We supply
norts, bires, whesls, motors, Wnr]d.'u. bBest,
Liternture, drawing iie. Comet Cyvele Qo..
Box 3032, Madison., Wisconsin.

KIRBY S Muffler saves 10% to 407 gas
mand all. More power. Less ping. Coocler
motor. Less fumes. P.O. Box 365, Mont-
ETEY, Califarnla,

1941 IGNI“TIGN Supercharger, E. G
Sales & Mig. Co.. New York.

BAROAINE_Welders, campreasars, bat-
tery chargers, cor ‘washers. Liberal trinl,
terms. Wrile Hobart * Egoipment, Box
M-113. Troy. Ohlo

LATEST Ilustrated Pink-O-Gram de-
seribes gport, pleasure and rocing motors
cyvecles. midaet cars, racing fucl. crash hel-
mels, gorgles ond npcoessaries, Full vear's
subscrintion 10c. Regeie Pink. 2077 South-
ﬂ._!]_n_l_ﬂﬂrﬁrﬂ. New York City,

100 AIRPLANES $45 Up, Terms. trad=,
Complete catalogue 35¢. Used Adreraft Di-
rectory, Athens, Ohio

AVIATION Wants more Lincoln trained
mon for positions as alrline mechanles,
aeronautical englneers, airmplane foactory
mechanics, commercial pilots. This Lin-
coln Oovernment Approved School of Av-
intion placing graduntes in fine blz pay
peditions. Opportunities [or many more,
Courses from § weeks to 2 vears prepares
for Emmmediate amployment, Heaszonable
rates, Write foday for information. Lin-
coln  Aeronaytical Institute ilne). 2008
Alrcraft Building, Lincoln, Nebrasks,

MY DOTERS, Midaet cars. Eas-
11y bullt. Complete plans and Hierature an
whesls, Hres, motors, clutches, tronsmis-
gum. ate.. 10c. Honsaker, AMasonbown,

cnna,

BUILD World famous warships, air-
plones, race cars. Tremendous selection:
complete kits. Mo extras to buy. Free li-
erature and pleture sheet, Write boday,
Alreraft. 4028 Elatan, Chicags.

UTHNLOCK Practichlly any General Motors
cur quicker than A key, Saves time and
labor on lockout calls. Necessary tool far
garngemen, repalrmen, skintracers, 81,25
poatoald. Vosue Bpec.. Room 1514 Btevens
B!d: l:hlcnq'n TiL,

FREE Bargain calalogue, auto supplies,
tires, tubes. tools, Oarage, shoo, serv¥ice
station equipment.  For ltulm anly,
ﬁma_ﬂnﬁn. 1211 Bedford Ave., Brooklyn,

JANUARY, 1941

MOTORCYCLES. Reconditioned. HNew,

used, parts mnd accessories. Al mokes.
Largn stock. Bargalns, Tllustrated cata-
lo, 16¢. Indian Motareycle nEag

City. Mo,

MOTORCYCLE, Parts, accessories, Most
complete slock. Hew and used, Wo spe-
clalize on oikil erders,. What do you need?
45 page ca 10c, Whitman Motorcvele
& Supply Co., 405-9 Sauthwest Blvd., Kan-
&sas City, Mo,

AVIATION Books—Latest titles—Borgain
catalog frew, Popular BMechantes, 833
8. Clalr, Chicago,

AlE CONDITIONING

FU‘RNA(-'!: Blowers—=822,50 up:  atiie
blowers, cooling blowers nnd air condition-
ing b!ur:nr-lﬁ slzes. Guamnteed. Write
for literature. Reynolds Mig, Co., Grand
Rapids. Mich.
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ELEG’I‘R]G Refrigerators — nll _makes,

D, s I8, 512.00 f.o.b. Chicago,
Dealers Rem:r-rnum 3321 Omden, Chi-
cil

JLIH. Conditioning books—Lntest titles—
Bargnin catalog Iree. Popular Mechanics,
B33 Ht. Clair. Chicago,

BATTERIES, GENERATORE, ETC.

EDISOM Storage batteries lght-
power systems. Non-acid anrm fif-
teen year life. Five year unconditional
gunrantee, Bargains in nnm. Lete alatisgg
systems. Low prices. Froe | lﬂ:lt-l'l-h‘:d lit=
eratire, “Ses-Jay"’ BaLt,zrr . B2 Bler-
ling Ave.. ¥onkers. N. ¥.

”; HORSE, Repulsion induction. heoavy
duly 3400 speed motors 38,75, Butler Else-
tric Company. 1886 Milwaukee. Chicago.

BUILD Electric plant operated by wlnd
from old generator, Complete plans and
1941 catalog 10e, Leday Manufacturing,
447 LeJay Buollding, Minneapalls, Minn.

ELECTRICAL SUPFPLIES—EQUIFMENT

FLUDREBCENT Fixtures—Any tvpe. Get
otir prices frst! Wholesale Distributars
Company, Manufacturers, 5800 N. Broad-
e e

FLUOREBCENT LLI]:. Make !ul'uur 0%
from our kits. Al ulrta furnished, 18*
£2.80, 24" $2.95, 38" $5.24, 487 4§5.60,
Other electric fixtures at Inr:tur:r n‘r.lcus
Bend for cata . -Aurora Mg

. Roberison Blvd,. Beverly 'I-Illla m.L-lf_

ENGINES, MOTDRS. DYNAMOS
“PEPY" Governors make autamaobile en-
nes power units. Bensitive nnd nccurate,
ow price. £3.50 postpald. al and re-

fund guarantee. Circulars. Ha.rru Mn-

Eir:_%_ﬂjgﬂr_l s, Minnesots.
BARGAINS — Welders. electroplating.

motor menerators,  guaranteed.  liberal

L&ﬂlllu Wrile Hobarts, Box M-114, Troy.

o,
E00 MEW Motor diagrams, tables, and
Makes dual-valtage, multl-
aneed, star and Delts circults clear and
simole.  Also includes all standard split
phase, repulslon. Induction, compensated,
m‘héa... twnndam three Ehm e Inr rb
winding a TeECOTinec :|1|; nl

100 valoable tables. mf"‘ ra.n—

tee, Price $2.00 nr!nllli Bduuttnnll Ad-

vanesment Company, Lakewood, New  York.
ALTERNATING. 1% Horse. 110

ductien mobars. Rebulle, guarantesd. 87 256,

gﬂllmnt Auto Supply. 3247 Bt. Faol Ave.,

umm.-muu 1?L :Iai. ' x3
l- Uﬂ. !'zﬂ II : electric drll.Ls i4 in,
dér. Natlonal. 1915 8.

Btutr Ehiu-m

ALTERNA‘I']NG And direct current
m-qtuu mwrhn. bargain pr
I.'I.H yalr fesds i City Elestrie. 510
EBnuth California, Chicagn,
MOTOR Winding data, disgrams, I'ind-
lne lessons.  Partleulars, stamp.
Data Gmnw.m' T631. Kansas Bin' Mu

HEALTH Luamp: Dunl tay—ultra wiolet
—infra red. AC-DC. Sun-‘r‘aq. vitamin
D, §3.00 postpaid. Bever MIg.. 4515-H
ﬂnr.blg Grove., Chicampo

TRANEFORMERS R:'I'uund. call wind-
ing, direct reading Wheatatone bridees,
Pree circular, Thomas Company, 321 Car-
oline, NEEI'I.HJ.'I.: Wik

GENERAL Electrle washing machines,
Model AWSI4. Retails $89.00. Our price
83000, F. Chicngo, Beers Applinnce
COo., 3319 Opden, Chicage,

ELECTRIO Peneil: Write-engraves all

metals.  §1.00 postpaid.  Beyer Mig..
4515-H ll'_'!nlt.l't Crove, Chicago,

ELECTRID FENCING

ELECTRIC Fences. Brand new. $5.00
postonid. Bond, 1313 Hamiltan, Detroit,

WELDING—S0LDERING—PLATING

MELTOMATIC Pasle solder—&elf-cleafi-
ing and HAuxing—simply apply and heat.
Bend 50 cents [or four ounce can postpaid.
Wayne Chemical Products Co., M0 Gope-
land, Detroit, Mich.
$60, 15 Gauge., Gale

-WELDERS
Hollinger. Olen Ellyn. Tlin

:m TCI m Amperes d. . l-'H! wctdn’ Imﬂt-
fram d.c. vehlele motors. (Mo rewin ;
Flans §$L.00. ‘Welders Club, nH-J k]
M-Mart, Chicago. ma-
tors $20.00 each.

EHGIN'EEEBD Blueprint plans for con-
stant duty, arc welders, spot welders. and
combinations, colls, hmlmum wire and
Jnr:u:lﬂ.inn. matlerial, Wril Hal Huberts,

. 410 8, Horne .mr."nuc Chicaga,
Illll'lrnilL

25-300 AMPERES d.o. arc-welder built
from farm light plant. (Mo rewinding.
th §1.00 Welders  Club. AB-34

For pale: Vehicle

BUILD 80-200 Amp. a-¢ welder for £10,
Beveral plans $1.00. Information dime.
Hi-Fulnt- Electric Products, w.

BHellefontaine. Ohlo.

BEABON'S Greetl to all my [riends,
F. Gage, Welders Club, Chicago.
BARGAINS, Demonstrator are welders,

¥OUT oW
Liberal trial, ecasy
Welder Exchange.

.muuﬁe a.n& r.':le-u;ﬂ: drive. Build your
partable, save
LETmE. Hobart
Bax M-tl!, Trqh_o_hln
ELECTROPLATE Bmall parts. novelties
baby ehoess. Make money, Low price
outfit. Choate Manulacturing Company,
A464-L Principio Ave,, Cincinnati, Ohio.
GENUINE Dodee d.¢. arc-welder, Bulld
it yourself. (Mo armature winding.) One
generator 125 amperes. (Two 30). Plans
51.00. Welders Club. AB-3432 M-Mart,
Chicaga,
AC, Welders, plans, material,
erature. Hu]le:mmsﬂ-enlne t.‘.autnnwxa.t.

ACETYLENE Welding generators, Inbest
type, 826,00,  Johnson Oenerator  Co,,
Brookfield, Missourl,
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GUARANTEED Merchandise, Motors;
:rirulr.-ru. drills;- hame woarkshop tools.
Hargnin nrjcul:luE 'h!nl!lurdcr Electrie. T0T
Baouth Dear Chicago.

MACHINERY, TOOLS AND SUTFLIES

10 TH. Beorew E‘I.I.I.tln

metal lathes, 15
price. Plcture. dime,
Texns,

Lindle, 606, Abllene,

always seeking.

ment af atrmu. nu[a washers,
soTings. rivets, hrll:keta otc, 1000 h.n.mt?
gndests! No junk. £7.50 value, yours for
$1.08, Batisfaction guarantesd. MManufac-
turers Products, Z18 W, Hubbard St.. Chi-
ERFO,

HANDEI'E‘R.\.FI‘HE' All I‘.he parts rou're
mu.m: lated nssort-

GUARANTEED ble  chizel
handles, 3 for §1,00, Box 1[ 'I.Iil'ent. Bpring-
Dold., Mass,

FLEXIBLE Bhaft bargains. 1% hp. ca-
pocity, 4 L. 8800, 5 1t fm,n-u. 1] ?L 812.00,
100 only. Flexible, 607 W. Beott S5t.. Chi-
cREo, Tll,

BUILD Your own machine tools. Equlu
your ghop Al bl savings, Wﬂ I
ings, materinls, bl

me 3

for I'It‘l.' 1911 32~ Muserated catalog,
Lewls Maching 'l‘o#?:au Dunt. M-12, Bax
118, Bution A, Los An

‘IAI'E Buy complete nll.ma lathes, shap-
ers, milling machines, drills, presass, mo-
tors, ete. Steinberg Maochinery Company,
1132 Lake Street. Chicago. Illinols.

MACHINIATS Toal chests ol bargain
prices. Circular free. Cepuder. 3602 Wes-
ey, Berwyn. Til.

MARINE Conversion parts for all auto
engines. Buy here and eave. Conversion
P‘-ru Co.. 278 Adams 5t.. s,
FULL Site, cut-to-shape boat patberns—
blueprints—specifications, Big selection.
Designed by naval architecis. Real bar-
Enins, Send Jie tcoin) far illustnbud nl.t—
Hook '"How to Bufld Boats ' §1.08
Cleveland Boat Blueorint Co.,
Biatlon A-G0, Cleveland. Ohio,
OUTBOARDS — Bave 13, used
ris, makes and models. Bargains re-
[tlt motors, Crandall Hicks i
Commonwealth, Boston, Mass,
BOAT Designers are highiy pald profes-
slonnls, Complete coorse by mail. Catalog.
Westlawn, Montville, M. J.

EPORTING GOODS, GUNE, FISHING
TACKELE, ARCHERY, TRAPFING

IF You're a sportsman you need our cat-
&1:11& hon Company. Glendale,

““HPEED Actions lor Enficlds §4, w Kra
§6.00. Adjustable trigger. xnrl nlil' m:g

on nbenin_g___ - Clark,
m:-a.eﬂ Just ine
Plans B0c, Box 663,

TARGET-TENNIS!
venbed. Heeps score.
Pitisburgh. Penni.

LIEE To hunt or shoot? Send Ge stamps
sample copy G4-page monthly mognzine
ex¢lusively about ns. The .ﬁmnnmu
Rifleman, 1610 Rhode Island Ave.. Wash-
inglton, [ O,

SHIP Your furs to the house profession-
al trappers prefer, Expert groding pots
you every <ent of thelr value. No com-
mission charged, Bend posteard !nr :I'ru
catalog. tags, 11
325, Bt. Louis. Mo,

OET Fur-l"l.an-ﬂa.me.

Bubeeribe now-—

;;E:ﬂ Bu :, 'hﬂngg,ﬁ“:‘?t pleRsUTE iln:r
£n
manthiy of Fur-Flsh-Oame packed

conies
with Isscinating. true, huniing, trapping,
fur farming, dog. fishing cxperiences, fur
marxe'ta q-uut.lun.-:. Ohristmns specipl—
#ﬂmmunﬂ vRlue)
:[or th:w‘ ln.cl:ud:lnr ¢ mift card, or &
man Inr S0e. Clip ad, send with name,
mddress mittance to Fur-Fish-Came,
168 E. LﬂE! Bt., Columbus, Ohlo
nml%msz Gun E&ﬂng 5&1 t-ul
catalog 10c, archery catalog b, cutilog
Sc. medal-award catalom 100, Warshal's,
Fl'rat—unmsm Ph. Beattle.

CHERY Equipment—Catalogue [ree
g‘i:&—\?ﬂt Archery, 2209-A Esst Toth, Ohi-
i
" BEND For free [lustrated catalow of
Lawrenca leather bBelts, holster, gun cases
nnd other sporting _equipment.  Georme
Lawrence CHTIDANLY. Pm-t.la.nd Ormq:.
ﬂﬂmm E‘I—:m:in: h1|r|l1n:. outdoor
equlpment. Howe Fur

Cal
Company, I:m:lwra Hillu
INDOOR EROT Lot
hwknv-ﬂlrnln J.'lutn!:li fren.
Clalr, Chicago.

talog.
Maine,
P&wtlr;‘uep—
chanles, 633

BODY BUILDING COURSBES

EXERCISE Eguipment. courses
cial afers! Pree booklet, Good Bm 1]

Ca,. Dvpt, FM. Roading, Fenng.

NCRETE Bullding block machines

muolds. Easy pa.rmml.s Catalog free,

crete Machine Co., 6120 South mp-
ton Ave., St Louts. Mo

i FT. Flexible shait mounted en 15 horse
alternating motor §18.50, Butler ﬁlmma
Company. 1885 Mliwnukﬂe Chicago.

ATHLETIC EQUIFMENT

NEW Improved barbells $5.00 each 100
Ibs, Guaranieed unconditionally against
breakage. International sleve sets for
competition. Barbells, 5742 Woodrow, De-
trolt, Michigan.

13" x5 WILLARD Lathe with gap. Na,
3 Pratt & 'qlul'hjl.nr.'r hnnd mlling
lour step cone dreive, Writo for full nnr-
ticulars. Cinelnnatl Machinery & E-l.lnl}‘f
SEEDMI'. 21T E. SBecond Bt. Cloneinn

BOATS, OUTBOARD MOTORS, ETC.

boatl plana Slc.
nbw hnnl uilding ullm The Rud.dn'. 15
Murray Btreet. New Yor
OUTEOARD Maolars, 'I.'[I makes. Teed
motors nnd parts. Stamp brings motar list,
ﬂul.bnl.rtl Headauartars, 305 Atlantie Ave..
Boston, Mass,

Imm:a—hgjrcnri; -Zenhyr n;liném cum;'jzr-
alons, Catalog Lehman Englneering
Company, Dept, D, Mewark, M. J.

MARINE Power—Easily convert
Ford motor {domestle and foreign) wi
Osce parts and kits. Compleste HIIJ.GEU.I
2hc (coin), Osmithson, 3644 Lawrence S,
Philadelphin, Peona.

FIELD GLASSES, TELESCOPES
AND MICROSUDOFES
‘TELEBCOPES. Microscopes, binoculars;
bargain uu.h;% Iree. Brownscops Com-
pany. & West I7th Street, New York,
ANTIQUES, RELICS, INDIAN GOODS,
CURTDS

WAR Relics, famous regiment buttons,
insignia, medals, confederate jtems, colns.
curios, List e, Uncle Abner's, St Peters
burg, Florids,

AUTHENTIC Pattern glass and unusuals
reasonable. Laurn E. Horton, StafTord.
Kanmsus.

SWORDS, Pistols., daggers. armar list
10c. Hobert Abels, B80A Lexington Ave,,
Hew York

wmrr I-d slot machines, nickel
slol plhmcs, nrea.un muchines. Bu‘ru', o0
Wabnsh,

POPULAR MECHANICS



OLASS. Books, minernls. curios, catn-
log 5c.  Jumes Amtlgues, Northbranch,
Kansas

M GENUINE Indinn srrowheads, $1.00.
Catalog. Geo, Holder, Glenwood, Atk,

$100.00 FPAID For certain Indinn IL‘“EI.-
Tllustrated ldemtification chart 25¢.
Groves, B501 Oshk hicago, T,

“INDIAN Relics, wlns, biils, gems, crys-
tals. curios, ete. THustrated cotolos
104 mnecient arrowheads $3.00. H. Danlol,
Hot Gorines. Ark,

CHINQUILLA'S Indian Craft Museum.
%n:{rﬂlwurt af all Indien tribes, Jumaica,

INDIAN Relies, beadwerk. eoins, corios,
minerals, old gluss. Cotalog Gc. Indlan
Museum, Osborne. EKansas.

TAXIDERMY

OGLASS Eves—Imitation concave convex
for deer. Bamoble palr, 55¢. “Bllver Line™
hendforms, supplies. Send for catalog No.
3. Penn Taxidermy. Hazleton. Penna,

OLABS Eves. tn:ld.erml.lu' furriers’
supplies. Big catalog free. Elweod Com-
pany. 232 Smith Bldg,. Omuoha, Nebr,

DOGE, FETS. BIRDS

PUPPIES, All kinds; f detalls]
104 Dhotos recognised broeds e,
Kennels, Chazy, N, ¥,

!“I..YIH'G Baulrrels, Make ideal pels. £5
pair. Bhuler Horme. Charleston. 8. G,

Rayal

MAKE More money raising fast growing
embryvo fed chicks. Halches every week,
Can make immediate ghivment. Cataloghe
free. Jackson County Hatchery, Box 32,
Bevmour, Indinnm.

LEADING Tll:l‘le_'r‘ nmu.uln- devoted ex-
clusively to torkey raising, Expiains new-
est methods, §1.00 a year. Turkey World,
Desk 70, Mount Morris, Illinods,

LOW Factary urlm un. lery equip-
ment, Wire fabrics, al-pge cata-
low. Bussey Pen Prndu.tlu 5151 Wesl 85ih
Street, Chicoeo,

MAKE Money with popliry. Reod Amer=
len's lending pouliry magazins, Five years
£1.00: one year 25e. Poultry Tribune,
Dwept, E-60, Mount Morris, Illinols,

FARM MACHINERY AND EUFFLIES

CARDEN And amall farm tractors, 35 to
8 horse-power, $75.00 and up.  Ride or
wnlk. Catalog free. Shaw Mg, Co.. Dept,
PM-12. Galesburg, Kansas.

BIUNLD A trncior of used parts. Bulck
motor. Fordson tractor axle. Starter.
Lights. Pulls 'rmlur mulumml Draw-
ings., Imstructions &1 500 Zellers,
Roube 1, RBochester, ch.hlgu.n.

FARMS, FARM LANDS, REAL ESTATE

THE Highlands of Louisinnn where win-
ter brings no Idle acres. Low prices. lib-
terms, descriptive book sent dpon re-
quest. Long-Bell Pa.rm Land Corporation.
868 B_A Long Bldg, Konsus City, Mo,

FOR_ Bale: Raccoons, ferrets, skunks,
saqulrrels, cavies, A, Tippman, LaCrosse,
Wia

BIRDS? et American Canary Maga-
zgine mopthly, Year, §1.00, Z839-P Harth
Halsted. Chicago.

BEAUTIFUL Pure 'ﬂ:ute police dogs.
Ansonin Eennels, Mose, N. Dak.

EPQRTE-HEN' QMI Puinl,zru, seitern,
stralght cooners, combination hunters,
rabbil and fox houndd. Reasonable. List
Irn!.uhn-umr Creek  Hennels, Ramsey,

TREES, §HRURBS, ROOTS, HERBS

CACTUS. 60 Varietiea illustrated. Oat-
pliom 10c. Robinsons, Bichmond, Calif,
JUBT Qul! Warld's greatest “"Herballst
Almanac.' Beautifully llustrated in pat-
ural colots. Contalna over 2300 old fesh-
Janed herb medicine reclpes for home use.
10e (eain) postpald. Botanles, Box 1104,
Evergreen Park. Tl

PFOULTRY AND FARM SUFPLIES

COLONIAL Chicks low as $5.40 per 100,
Time payments., World's largest hatch-
eries. Leading breeds. Also sexed and hy-

ds, Hig chick slmanse free. Calonial
Poultry Farms. Flensunt :Ff.l:ll Ao,

MAKE More money ralsing poultry. Col-
ored nln:turua af and maost comEion
poultry diseases l:lm:im-unt valunble in-
formation. Bix menths 106 two vears 5.
m:’fﬁ“ Poultry Journal, H Bauth Clark,

MORE Chlcks for less maney, Highest
gquality, low price, Can make Immediate
ehioment. Dubsis County Halehery., Box
812, Huntingburg, Tndinna,

DO You wank chicks that are bred to
make money? Then arder my Champlan
chicks—T years mating with ROFP and ped-
igrecd stock. Huuhu -_-n-er:r week, Sexed
of unsexed chicks ?r free catalog
—early order dlx-r:clun!, Ea om Hatchery,
Box A, Balem. Indland.

MAKE More money from your broflers

d layers by buving Hlnt.lvu chicks which

vi been especlally bred for vears for

brollers and lavecs, mediate shipment

—sexed or unsexed l:hl-:h. %tﬂou freo.

Hinkle's Oresnsburg 40,
ﬂr\e:mhu‘m Inmdinnn,

DQN'T' Buy chicks from peddlers, Order
Davis chicks—save money and be pratect-
ed. Write for fres mt-.!n;.—.. Davis Poultry
Farm, Route 34. Ramsey. Indlana.

WE Loan you & brand new brooder I
vou raise Carney sexed or unsexed chicks
this year. Hatches each week. Write for
catalog nnd details, Carney Hatchory, Box
46, Bhelbyville. Indiana.

MONEY To be made in paoul u% ’T“'
Poultry Item tells why and l]"l‘.
leading poullry maguzine 4 mon e,
Highly IiIiI'I.uI;TH.H:d. Best wrlters. Clet big
bargaln winter lssues, The Poultry Item,
Box 71, Sellersville. Penm,

JANUARY, 1941

T O00D Farma avaliahle.  Washingion,
Minnesota, Idaho. western Montana, Ore-
got. Dependable erops, (avarable elbmate,
Write for impartinl ndvi

ripe, liternture and
list_of typical bargalns, Bpecify state.
J. W, Haw,
Bt Paul. Minn.

118 HMorthern Pacific Ry,
DESIRABLE Pnrms, Griggs county, M.
Dnk. Chood improvements, Oood REroves,

Close to good towns, 56,00 per acre and
%n.ﬁ::nct snie. R. 5. Lunde, Cooperstown,

$30.000 FROM Flve acres—s32.000 1
61y mcres. Miny others. Detnils rnl.i!l:d
f.m:r without obligation. Cliiton J. Lamb,

539 Hroad Street. Meriden Conn,

CANADIAN Tax sale lands for o doliar
an acre and up. Small monthly payments,
Farms. timber. hunting and flshing camps,
minsrals, Limiled number of properties,
Write at once for free Lllustrated bookiet.
Tax Sale Bervice. Hoam 613, T2 Qu=en 8t
W, Toronto, Canada,

£40.00 WEEKLY Growing mushrooms
for us, fresh or dried. Doninion patent
J31583, free apawn. MNorth American, 160P
Yonue, Torontn, Oanada,

DOMESTIC Rabbhits pay, Read Small
Btock Magazine—Ameriea's leading magn-
Zlne devoted to commercinl nnd fancy rab-
bhit indostry. Introductory, year 50c; sam-
ole 10c. Dept. § Lamoni I

" RAIEE Habbits and cavies for us, Pull
detalls.  Catolog, comtroct and mogpzine
. Or semd Z5e for boaok. ﬂ.la]ut und
vear's subseription to S8mall Stock

Hn:u.':im. Btahl's. Box 10, Holmes l'a.rk.
Missourl

WILL You give us 5%
make? Afternoons free! Work home,
ﬂ 000 month reported (exceptional—full-

me). Expect surprise!  MNational, Box
mmc Sl:n B-!r.n.nl:dJnn En.ll.l'

AHGDRA Wool rl.b'hlh pay. n.m.uriu 5
Tastest growlng Ilndustry. Start now.
Dakota Habbitry. Oakes. North Dakola.

GAMES—ENTERTAINMENT

BINGO Oames and e-qulpment lowest
pri:u Wn.rl'i Press, & R I
I'LA.YB Operebias., musical comedies,
complete minstrel first-parts with song
programs, blackface skits, vaudeville acts,
monolgs, dimlogs, recitations, juvendle
EIEmEnt, LS protr Mishe fres
=10 &0 M Tee,
T. 8. Denlson & Co., 203 N, Wabash, Dept.
1L, Chicasa.
DOKS, FERIODICALS, PICTURES,
FOSTCARDS

BOOES For model railreaders—eoontalns
mvnlr.llblu detailed information. profusely

Hustrated. Bend for frese [llustrated Lat.
Kalmbach Publishing Company, 1366 W.
Florce 5t Milwawkes, Wis.

EXCELLENT Sparctime profits taking
subseriptions—2500 magagines.  Adents
confidentin]l catalosuie. complete starting
supplies freel Dept. 17, Pines. 583 Mon-
roe. Brooklvn,

T ROVELTIES. Fhum books.
ment §1.00. Catalog 1
W, Carnegle, Penna,

BOOKS, Fiction, home-stadsy, ﬂ'llﬂmu
reference, bargaln  list  Iree. W.
McCully., Louisville. Miss.

MOVIE Star utmtu:. one esnt up.
catalog, Irving P, . 400 Enst 14th EL.
Nw York City.

Big mssart-
0. Bpecialtlea,

103 ACRE Eguipped tractor farm. Handy
town: B-room stone and Irame house. bade-
ment barn 40xB0: stream, [ruit, only §31560
including  tracior, machinery. § castle,
hens, lot i:r-opa. Lermms; p: 07 ble free cat-
alog. Strout Realty, 353-P 4th Ave.. New
York Citv.

FLORIDA Lakefromt tracts  §100.00,
Five acre highway frants §50.00. Ten acres
citrus and tung all land $60.00, $6.00 down
$5.00 monthly. R. W. Stewart., Inverness,
Plordda,

OOVERNMENT Land—I10c acre up, In-
formation nll states 35e. Nat, “Tax Service
Burean. 103TA Malestle Blde, Detrait
40 ACRES, Near White FRiver, unim-
: poultry land. S17T6. 83 down, 85
. Fres llst and literature. Hub-
bard, 218 Grossman Bidg.. Honsas City,
Eans.

PROFITABLE OCCUPATIONS

ANNOUNCING New home =tudy course
in commercinl baking, Ciocod fleld, Nearly
depression proof, Common school educa-
tlon suMelent, Bend for {ree booklet " Ope
partunities in the Baking Industry’’ and
requlreImenta. :Hs.uanl] Bnkllm Tnstitute,
A801 Michigan, Dept leago,

unmmmu Fluh.-r casting
evmaking homo business, \fnlulb]'n I{t]d.'ur
feee, Kemieo, 100, Park Rides, I

MAGAZINES, Back numbers, list Je.
Mungazine hinrt, Foslrn, ¥,

'I'HRILMNG Eu'b-ln. HE'I'I:I-TI. art mic=
tu books. Bumples,
1:uL: “R0e. Jardan .ru-r_. IL".Edl.I:‘Iu'l.-e 10. Bak-
on

BOOES (Pictlon. non-fction) formerly
£ 50-83.80. now only S0c. Illustrated lists
fres. American Cuild, 26 North Brosdway,
Yaonkers, N. Y.

ELECTRICITY — Practical I:nlnrn:li.l.nu.
Explnins principles, application. troubles,
meters,  ete..  In non-technical terms.
Rurnl electrifiention  users should have
YElectricity—What About I BSent mosl-
Eﬂdbl!:r Slc., SBine Curve Co., Ressville,

b1

MAGIC TRICES, PUZZLES, JOKER
NOVELTIES

HOUSE Of 1000 Mysteries! I'rntm].nnl!
magic! Pockel trickst Jokes! 22lex
Hovelties! Oiant surprise uulnul Big-
per-better  than  ever! Only  I0e! Viek

l_f.ﬁy!-g_l_qg. Dhept, JH, ﬂuﬂm 'H'i!]m H. Y._
c, 228

GET This big new catalog of mal
pAges. 500 lllustrationa. Worlda largeat
JJI:t ol quality magic. Send 35 cents for

. Your money refunded with first
um arder, Nationnl Magic Company, 119
8. State §t.. Chieago, Il

OFERATE BSteady business r!‘llh‘!:l'l‘l'.‘ll
mirrors. Making chi gloss nameplates,
signs, Write Sprinkle. Pinter. 288, Marion,
Indiana.

BIGNS, Showeards, mold window letters
easily made with Master Palterns and fres
gop¥righted Instnictions, Big profis

10c, Catslogue free. Economical
Sluns, 1572-T4 North Halsted, Chicago.

MEN—Womon, operate *'Specinlty Candy
Factory'' home. All or time, -
tunity for good steady income. (Our_ 32d
¥ear.) Ragsdale Oandles. Dept. &2, East
Orunms,

RAISE Anpora rabbits. Wool brings £5.00
pound—ateady demand! Particulaors free,
arinstend's, Orrrollton. Tilinods.

BE A mazician. I.lm professional magic
catalogues af Intest tricks 35c. Cash pald
for complete Tarbell Magle Courses. Write,
Ireland. C-108 North Dearborn. Chicage.

TRICKS And Joker's novelties., 3¢ & P
brings samnple nod catalog, Ess-Jay, BO19-
Winthron, Chicaro.

TRICKS You can do! For pockel, par-
lor. singe. With coins. cards. clgarcts,
ropes, balls, thimbles, watches! Mpﬂ.
mindrending. spirit and mental magie!
Illusions, magical books and stage sup-

Lnrgest mssortment; lowest prices)
100 page catalog 500 populsr tricks 10c, 80
pRE® CAtAlo® larmer stage magic 10, Write
today! Lyle Douglas, Station A-5, Dallas,
Texas,

37A



HOLLYWOOD Special]l Magiclana but-
ton. catalogue, ghost illusion and free
Erick for 25¢. Magic House af Charles,
Box 888, Haollvwood., Crlifornia.

MAGICIANG® Headguarters, J18-page

ﬂtl.'lﬂilé pocket, parlor. orofesalonal tr:m.
anter's I:!Ii Walnut, !'Iltlﬂ.dd:n

“TEARN Money in gny crowd, Gall names
af sl-rwra. tell unspoken questions, Pro-
fessfa course mind reading. spirit writ-
ing. eic.. 3L Hl:'-nd:r:un. 141, Ban
Bernarding. Cali

WORLD'S La.rp;m[- urnrmlnnﬂ AR
shop keeps you In touch with Iatest tricks,
To receive mailings send 35c far 1040 cat-
alog, Holden, 330 W, 42nd 5t,, New York.

LARGE Magic catalog afc. Hundreds of
tricks. Chicage Magle Company, 2300 N,
Maoson Avenus. Chicogo.

RARE COINS

QLD Money wanted. Will 'nu.{“l'l.lt:‘ daol-
lars for nickel of 1913 with Liberiy head
ino bulmlo). We pay mh premiums for
gll zare coins, Send de for large coin fold-
ef, May mean much proflt te vou. Numis-
matic Co.. Dept 20, Port Worth, Texns,

BUY By mail! U, 8 and forelgn :ﬂln.L
Collectora’  pecessories, Illuatrntm catn-
logue 10e, 3000 guaotnbioms, me refinded
first order. James D. H.an.dl.ll. I West
Van Bur-n, Chicamo.

TED Bi0-5 Crnt and cata-
Jag 10c. Landon, 4410-A Lankershim,
Korth Hollywood., Oalif, Tt

BENSATIONAL Prices poid. Catalogue
10c. Bibert. 17 Middagh. Brooklym, N, ¥,

GET Profit and pleasure in colleciing old
colns. Send 10e for B8-page fllustrated
coin catalag, You'll be d.elllh.ttd with It
Bend for it now, B, Max Mchl, 370 Mehl
Bullding, Fart Warth, Toxas, Largest rare
caln -ﬂmhluh.ment in U, 8 Establshed
41 Venrs.

FREE!
a8

Forelgn coin, banknote llmi hrn:
Mustrated eoin na.m.lnnm

proval service applicants, Bend Hpo-
age. Tatham Colneo, Springfield-125
Mlazs

COMMEMORATIVE 514, Calumbais,

BLm&Muu:nu.l.n. Cleveland. Illinods. §1.00

Hew cnfalogue 106, Norman Shulls,
Eﬁlt Lake. Teah.

I MAY Have just the scarce U, B, colns

von want. Send me list, *“Meet me by
mall™ William H. Kenworthy, Waterville,
Mnine R

RARE U. 8., forcign coins. war medals,

En:..u-ln:ut 1be, Mengelle, Colorado Bprings,
a'n

15 DIFFERENT Cons 235c. Oddehon,
Box 44. Overland. 8t Louis. Mo,
BEENSATIONAL Offer, Certain cenis
warth I'ISDII:HJ. nl:hla $1000.00,  Biggest
wilus coln blished. 1041 editbon.
38 mnages ﬂ]ﬂ.srrnbrd with metun! photo-

nhs, Bpecial price 10c. American Coins,
E:.l; A80T-A, Cleveland, Ohin

WILL Pay $12 each for mrtnln Lincoln
pennles! Indianhexds $300; o8 1000,
Catalogus 10,  Federal Gulq E:d:lntr.-
Columbus _Ohio.

IAN Cents, 31 dilferent dates in-

cluding album. 82.00; Lincoln cent set
complete. Including slbum, speclal 86.00
tpoid Hoerppel Coln Shop, 8ih &t

way, Los Angeles,

BAN FRANCISCO Mint coins for sale.
H Barrill, 2700 Sacramento, S8an Francis-

STAMF COLLECTING

NEW Collectors outfit—Here's o fine new
stamp outfit evervone can use! It contains
th 10e: 1000 peslable
stamn hinges worth 10c; specinl magnify-
Ing glass—worth 10e; 35 sheets for dupll-
cates—worth 10e; newest sivle perforation
ERuge worth 10c: efficiency wntermark de-
a & envelopes—
worth &, Purchased sepnrately, you'd have
to apend 85¢, but as & speclal offer we'll
send the complete outfit for only 10c to
new approval applicants,  Frasek Co,
Dent. 58, White Plains, N, ¥,

BPECTAL — Alrmails — 23 different. In-
eluding triangles, zeppelln, Latin-Ameriea,
cte. Be to applicants for t_value, at-
tractively wpriced no als.  Continental
Stamp Co.. Dept, B, Sandy Hook, Conn,

FINE Approvals, freshly filled books and.
gheets, Tell me what you want and I will
send  them, Skinner, 2306 Enst Fourth,
Long Beach. Crill.

BENSATIONAL Combination offer! Big
nnc‘kut 108 mll dl!‘l‘crcn.l‘. Including Green-
land (new countryl, mu Manchukua,
Costn Rica triangle, sir-mails, commemo-
ratives, giant dl-mnl'l-d-lhlwd stamp. 84
Unlted States: complete set United States
telegrophs, cntaloging 30c, scarce set Bi-
berin cataloming 50c. Packet Britlsh eol-
ontes  |neluding  Cwalior, Hyberabad,
Burma (new countryl. jubllee and coronn-
tions. Total eataloi mrice over 83,00 Ev-
ervihing for only 5S¢ to approval aonlicants]
Waorld-Wide Stamp Company, Department
600, Camden, New York.

OAROARTUAN E‘lﬂl!’t—meehurB.n.
Azerbaijan, Manchukus, nokives, nir, vans
ished nation. §4.00. 500 U. 8.. 67 others.
All fTor Bc with approvals. Hu
310P Cloverleaf. Ban Antonio,

ART Mounts for stamp calloctors,
beputiful. Iaselnating. 12 different coun-
tries 81,00 sample mount 10e: H.l.rml
Journal une Enr §1,00; zample I1lc
k Tml.cn. Hrrctunn'llllz.
Mﬁ

BARGAING! 1000 uuin over 500 va-
cieties 50c. Star, 148 Forbell, Brooklyn,
Noew York

HBARAJEVD

ARBRSSINALION  (Asup.
plete, and valunble packet,
nls, Rmsco, Highlands, Box
Colorado,

J00 DIFFERENT Stamps (catalog over
88} 10¢ to applleants for our profit shar-
ing foreign apoDrovals, Umclu.t Btamn
Company, Box 301-J, Fairlawn N, J,

DEALERS]| South American bank mix-
ture on smull clippings. many high values.

A used mew lssue ur'rlr.z il 1000 stamps
55.00 Ttrlnl lot 300 stnmps $2. ntﬂ.'..] Used Ir,;'_

Iil:tjinlr? I:I.Ill.:rn}l-;-éd "I'rlt: for mixt Hst.
or mixture
Yale 8

tnmp Gn‘mna.nr. 126 Weat Longwood,
Detrolt. Michigan,
PRECANCELS On mpproval at le each
nnd less. Gardella, Cnmino. Californin,
T PORTUGAL 100 All different 2fe. Ap-
provals, Hermes Eu.m'p Company, Box
478, Hempatend, M,
T WORLDWIDE Pl.t'kgl. free with approv-
El?uu Monlar, 1643 Waverly, Clnelnnati,
Eh.DI'.FFERENT Forelgn free with ap-
nrnrnls M. Greenstrest. 1233 W, bth 8t
Angeles, Washinglon.
Different Canada,

com-
I0e. Approv-
Bix, Denver,

!'I.'r"‘.l"f mAR?
memoratives i0e, Approvals, Kll.l.um 15&
Ee:lmg!r. Batnt John, New Drunswlck,
Annon,

price llnt fres, pos

U. B. tage 3¢, Mark
G. Munna, 335 Pifth Avenus, Pitishurgh,
Penna.

PREMIUMS. Lists, ﬂr:lrumH:. Sta-
tHon "C."" Box 4543, Kansas City,

CANADIANSE 25 Difforent. la.r!e I.I.t.t- of

m'ﬂﬂd sets Sc bo approval a u;dmluta.
Compa; bson's ;
B C. Canada. B
SE‘YGH.HLLIH Neid, Caymaens, Man-
YFEATER Turks [Hlm British
Solomons r¢lnn:l'h=lhn¢}. ing ¢
COlinton

wlt.h rﬂrﬂ\'ﬂ.h. Viking, ml-

IIHI UNITED Siates revenues, 5¢ Lo ap-
proval service applicnnts. Tatham Btamnp
Ca.. Soringfeld-135, Mass.

BET Animnl, scenery stamps, tage.
ﬂwrﬂvﬂm Gobrecht, 305 Andemn .'InI:lel

U, 8 Lindber air mail 5¢ o wpproval
poplicants, E. P. Johnson, Box IB'F. Mor-
an HIL Calif,

5 T B. Including mﬁ:m:tmnrl.llru. nir-
I"-'Ililﬂ-l perigauge, approvals Btamp
hop, 800 Hollnnd Hlda.. BE I.-uuiu. Mo,

ATRMATLS—Seven different U, 8, o ﬂ. nir=

mails 10e.  Elsea. Bowling Oreen, Ohio.
VALUE! 10 Stamps, catalog over 81,00

Tor 10¢ with apurovals, Box Mo, 5105, Chi-
cawe, 111

20 MEXICO Jc, With noprovals lae un.
Josinb Habeoock. Bt. Joseph, Miehl lgan.

60 MIXED, Good grade. worldwide 56,
Anprovals. MeCurdy, 2508 Highland Drive,
Salt Lake City. Uta

C CEECHOSLOVA E.ll.-u—lml Different 19,
Approvals., Miederstadt, 4727 West Belait,
Milwaukee, Wiscansin,

142 JAIPUR Bomalis, Bolivin, Selangor.
Mauritnnin, Palestine. ete, 56 Luflbery,
Middletown. Connecticut,

DIAMOND! Mexican, 3c (worth 10c),
Approvals, Lake Co.. R3. Manitowoc, 'W:_l_l:

raders  Exchange. Box
Dallas. Texas, has British coloninl nl::t,url-
als and old U5 A, to trade for mixed
.5 A. stamps.

FAMOUS Amerlcans—Complete ariisis
of inventors Je either set with aporovals,
Stanley Melzer, 3120 Seuth Adams Ave,,
Milwaukes, Wlm:un.uin.

20 DIFFERENT Cuban stamps for 26c,
Leon, Linea 707 Vedado. Havana, Cuba.

1M DIFFERENT Btamps from world
ll 00, Catalogue value abaut 825 00, 500—

G0c. DeMers, Dept. M1, Box 1033, Mil-
maukes. “"Iu.

“F Comuplete United Btates ea.l.aln!
with I.(I[IJ ilustrations. Harris & Co.. 13
Tranait Building, Eoam,

oountry. t lst,

FACKETE An Cheapes
Washingion Boulevard,

Bchoemann,
Albariis, Hiltl

icamo.

BELAN Parak.

BEhopal. Pnlutih:. Johore, Manchukun,
hin, keabaiera- b rd

Congs, Hadah, Ooo
and 200 different sinmps nnLr 10 with
annrovals, Relch Stamp Co.. 4647 Een-
maore, Chicago, Dept.

1000 MIXED T. 8§ EH]E hc.tp-.ilzl Patter.
1314-F MeOee, Kansas Olty. Mo

BARGAIN Priced, Seott oumbered. non-
duplicating, interesting approvals, Puffer,
Baox 2. Btatlen H, Buffala. N. Y.

12 DIFFERENT U. B. 1862-1908. 3c.
Weston. Box 343, Ponen City, Okla

EXCELLENT, Unpicked O, B, missicn
mixtures. (¥o bounds §1.00. Al Johnsom,

727 Foote, Colorado Epu'l:np. Colormdo.

brings _seven 'nl.un:. Ahlmann, 3151 Loa

Feliz. Los Ans

ATRMATLS ‘.i.'l D‘-I‘.l!rﬂut- 5S¢ with approv-
mls, 100 §1.00, Paltra, 3204 Hull Avenue.
New York.

URTDOUAY 10 Different fres with ap-
ﬁ;l;l';jll Ephrinm, 1103 Oank, Evansion
mois.

SPECIAL U, B. album—frese. The “'Fa-
mous American'' lssue of the U, 5. Gov-
ernm.en.t ls too new to be represented e

albums, We therelore ofler o spe-
elal album for those xx sories, giving the
history and achievement= of esach famou™
American under the space reserved [o.
each stamnp, album can be complete-
1ti|"|rr fillod n:tiljllt!tl.n‘ c’l::::e J&nt-ﬁ;rh;l: you “T:!
wnu 'h'l.ll anly to sincere approval apoll-
cants. Approval  Hea rlers, Globus
Biamp Company, 268 - 4th Ave,, New Tork
City, Dwept. M1

FREE! Canadian n?u Dobres
4108 Gurrison Bouley nl"'.l.mw:g hid,

111 DIFFERENT With I.ﬁd.'lntrrlln 5e.
Aspen Trader, Richmond, Missou

U'.I'IT'I'ED Slates approvals — selected

copies nt reasonnble prices. Write boday,
Seminole Stamp Studio, Box 416, Miami
Beach, Ploridn,

1941 STAMP Annunl free. Lists British
North America. Unlbed Btates, Torelrn.
Free. Gray Btamp, Dept, PM,
l::a.n:da..

o. AOve different dollar stamps, gnage,
nrir:l.-LLut 10p. Seidenberg. Baroda, Mich.

FREE! Daollar value stamp collection.
Iowa Stamp Combany, Osknloosa, Iowa.

HI.KIE-‘AN 520 Bill and 80 stamps from

different countries 10c. Nagles, 346

"ﬁ‘nﬂh 1 2th, Reading, Penna.

FFERENT 10e. aporovals. Froo
R'II'L. Pl.webuy. Box 382, El Monts, Colif,
Fﬁuﬂuﬁ AmeTicans—&ix sets complete,

450. Plonesr Stamps, Caxuon
ﬂuﬂ:hnn. Cleveland, Ohia,

Toronto,

BARCAINE In Approvals— e,
Ugnndn premioms  included. .
1. Minnesota.

. l!. nd 1 E Eprm- is.
n nng‘reg'n EONY & n

FIN'E Prmdmulll u.w Hardlng—40a;

£5.00 Coolldge—&0c: 100 U. B. rovenues on

documents—I10g! Vllimrhl!. Hyndman,

Penna.

?REE‘ Canads royal visit complete with
lnu{ruulu. Chester, Box 645-P., Ttica,

APGHANISTAN To Zanribar: alao Abys-
sinia. Morth Borneo. triangles airmadls,
British Colonies, U. B. commemoratives
aned mmim All in our '‘generous’
pucket for only 10c to approval applicants,
Vewelmann. 44-F South Western, [T

“apio STAMPE (U 8, and forelzn) S1.
Lukesh, 145 West Toth Bt New York.

i0d DIFFERENT T. 5. commemoratiyves
10c to approval applicants, Budic, 6020 W,
Crreenfleld. West Allis, Wis.

dBA

48 DIFFERENT-—Romanin or I:mchn ar
Poland—3 cents te approveal applicants
only. Relmers, Fort Worth, Texna,

FREE! Dinmonds, trian ql: athars. Ap=
provals, BStevenson, 500 Nicoll, Baltimore,
el

POPULAR MECHANICS



1. 5. revenues an ap L Max HKaye,
T8 Beaumont. Sorinefield. Mass

150 GoOD Mixed forelgn stamps, Be
coln. Stanton, MNinntle, Cpnn,

USED Adrs and pletorials on

Heatly mounted. correctly cnm
fairly priced, Nutmeg Collectors’ MAarek,
P.0, Box 194, Beacon Palls. Conn.

POSITIVELY OGreatest free ofer—Latbest

standard $3.00 catalomse
oyelopedin''—Both absolulely free to ap-

b].icnnt.u for forelgn npprovals becoming
customers. Bargain Stamo Service, Swn
Bernardine. Califarnin,

12 AIR Beautles 5c, Approvals. Herrn-
I:Id.l 851 Clinton Ave., Newark. N. J.

" FREE—Five brautiiul l.‘lil'rl'l.l-‘lll- mr:ludi
triangle to approval applicants
Company, Norwood, Ghio,

JOBBERS List of wholesale and rﬂ.ﬂJI
bargmin lots. fres. James Rande

West ?'i.ﬂ. Buren mnm
10,000 VARIETIES le Each! Oordon

Duvison, Box 508, Manchester. N, H.
UWITED Stales slamps on approval,

Lowest net orices in  Amerlea, Bitamp
Company, Albany, New York
HIGHEST Vnlue Brazilian postage and
gurnatl e, 1600 v Bt 2o
approval woplicants. £
West Englewood. N. J. .
175 U, 5. commemoratives. ete.. 10s. 500
15e. P.0O. Box 457, Newnark,

b0 DIFFERENT, 3e, With approvals,
Turbyfill. 513W I5th, Worfolk, Vinginis,

CANADA—IS DMfTerent and rowyal wvisit
sel B cenls. Approvals. Cago Stamp Co.,
Box 1544, Muskores Oklahoma

ABYSSINIA, Barbadns, Haitl, y
Bollvia, Finland, Greesce, Jamalcs, Luxem-
burg, Malta, Mauritine. Natal, Mether-
lmnds. Nigeria. Queensland, Victoria. Ev-
erything anly %¢ with approvals. Bilamp
Service. 53-M Webster Avenus, Br

PENNY Approvals by country. M. H.
I{n-e-ru.in Merriam, Kansas.
" U. 5. commemoratives—7b differen I5c,
E'Hatnl Sinmp Co,, Racine, Wis =
1.111 ABRORTED—20¢, .ﬁ. nmalﬁ. Prio-
miums, Utechts, 11437 North Keelor, Chi-

ERED.
0. B, mixture §Dg ﬂouud Holmes Stamp
approvals, Postoge

Co., New Albany. In
Lﬁm Wmirlcm u. &
pal 8. tamp
Hurley, St ﬁu;, 'Eﬁ“r a o i

15 DIFF, Fam amous  Americans,
rmid:nu-‘.u. plus Hlustrated U. &, price
st. Only 5c to T. B, l.'npfrnvnl appllcants.
Hzt-tm-nltl-nn Stnmpco, 108-F DBroadway,
How York City.

COSTA Rica airmalls 1830-33; G to il}c
Forin S0c—only 5. Apurovals,

= free to customers. Treasure Ehml‘..
1-}15 N. Lackwod g,
dla.a!.'l'lﬂ'l' ngr:ﬁ air m-ii‘l]“?m Ulnla:
Vs, oundlan

iy SO ]

15 dliT,

packet of 50
different for only 10 cents, Approvals wi
be included, Aflecks Elrrniil.

Oshawa. Ontario, Cannda,

comiss o O, 2, B I
Ko L
Horth Racine, Chichmo. 15!
YOU Can now have famous BSpanish
Gova nude stamp, world's largest and
stamp end world's largest u—lﬂaln‘?h'?nua
beauties sent for only 5o to collectors res
nuesting approvals, To mu.n this the
year's biggest bargain, we will include ab-
solutely frew collection af 100 varietics
containing  weird scarce stamps  from
Transcoucasia, Ceorgia, Azerbailan,
Cactus -Tunim'. Hox 1870-B. Tucson,

FREE—The Stump Pinder! Send today
for big new edition, fully llustrated. en-
abling you I.m:-nl.ur to identify all difficult

stumps! Alse fine packel strange, fascl-
nating stamps [rom Bosnin-Herzegoving,
Mooace, Patinla, Cyprus et.:., ineluding

mapa, ships, anl and strange scenes,
All free to sporoval applicants ineloaim

Oarcelon Stamp Co., Box 9040,
mire,

DEALERS! FPhilatelle forms. |;ulq
for stamp. Heelerprint, J833-W Og
Chicngo,

50 DIFFERENT Finland 15 cents with
avprovals, Pocono Stamp Company, Dept.
P, Baox 812, Wilkes-Barre. Penna,

APPROVAL Bheets. Frederick B, Driver,
401 Finunce Hide,, Philadelohis, Penns.

MEW Pan American set. Ecuador l0c to
u'nﬁ;nmt applicants, Wilsen, Bax 23333

JANUARY, 1941

40000 VARIETIES Available on I:I.gql!‘rﬂ'l‘*

als lic up. Large selections. low
Adults only, PHEeigwin Blamp Campany,
Vineland, N. J.

EXCHANGE With collectors everywhere.
Dime brings list and spolication. hModern,
Box §95-8. New Haven. Conmn,

50 Catalogued 81, Album 3e
Bullard. 13 Winter HIll. Mazs,

UNUSED Book match covers, 100 all
different. $1.00. Free list, Charles Edel-
man. 13110 East 84. Cleveland. Chio

WATER And pebbles from the historlo
Pascagoula Singing River. Souvenir vial
Sie, Burleigh Cowearl, 548 Polk Bireel,
Pascagouls. Miss

!.!I'.JI.TEH DNook albums—ns pasts needed
make swell Christmas gifts. 'I!l: nnd 2
premaid.  Mptchless Album. . C.. B. O.

UNITED States npprovals—=At haolf eat-
nlogue. Ireton. Box 02, Statlon *A"" Lod
Angeles. California,

0 DIFFEREMT 20c: Ble: 1000,
£1.00: 2.000, £3.00. Fred DI‘IIEII 630 Toth

Hox 130, New York.
raln

!-[t[EB'I Books—Latest titles—Ba
:I'rbc. Popular Mechanics, 833
SE. Clailr, EaEa.

CAMERAE, PHOTO SUPPLIES

Bt.. Brooklvm.

&0 DIFFERENT U, 8, to apnroval spl! MAKE Money in nhutoﬂnh: Learn
cants only, Se. Theodors Stovens., 3878 | guickly ot hame. Ensy revions si-
Muaryland Ave, Detrait, Mich. = | perlence URDECCS3aTY. mmm school ed=

BOARCE Dismand airmall] Wonderial | uention sufficient Bookiet and require-

packet 115 different from strange coun-
triea. British colonled. Haltl Tasmania,
Be to mpproval applicants,

130, Dept. 3, Church An-

free United Stabes
Y-El-tnnln Gibbons. 38-F Park

FREE! Fony Express set (facsimiles),
Pastnge 3. Raoberta, 408 Bhearerbldg,
Baveity. M:lr.'hlnn.

FOUR mpprovals]  HMeothl
them| WHl-u today, 312 mixed U.

Hedsels, Tucson, Arisa

__._

like
e,

SOUTH Americon— mu different 10c—
with mrnum Davis. Bilver Lake Ind.
““FREE! AusStria war set, Poatage Zc.
Willinms, 806 Archerblde, Bay City, Mich,

WEEELY BStamp magazine Lhirteen

Ec:ka. e, Stamp Journal. lnmaneg,
ich.

DIFFERENT loc, T BpRTaYV-

“aon
als, Covert Stamp,
CANADSA

aa Bil‘.l 2, Rmhr-ﬂ-cr.

100 Different I5Sc—approvals
all countries, Lists, Victorla Stamp Co.,
London. 4. Canada.

FENNY Approvals. that satislv. Neil
E{Ennﬂ:r:, Hox bB441.P, Philadelphia,
nna.

:‘.5 UNITED El'.lr.m imeludi B4 nnd 85
ps free noproval soolicants. 3¢
lmﬂl-lﬂa. Brnlﬂla Stamp EIIDE Flint. Mith,
BMOKY Moontain commemaorative sheet,
largest U. B. stamp jsaued. and 33 0. 8.
including commemoratives, airmail, rev-
enues, ok, Catalogs The—To approval ap-
plicants for 5c. Curhan Stamp Cobpany,
Gloncester, Mnss.

WHOLESALE Dealer's catalog,  Tllus-
trated. Postage bGc. Frank's, 4900 Chal-
grove, Baltimore, Md,

WHOLESALE Huwlcmmtu tu dealors

for 10e postape. fAdreds al rainsg,
gmhs:mm -Eh-mpcu HI‘I West mu_ Haw
(=13

GIANT Packet 200 oll different from
Africa, Bouth America. Asta. South Sen
Islands, etc. Includes world's smallest
trinngle and diamond-shaped
stamps, MNicarn
Rogers™” alrmall: many othera. Also paciet
17 different United Staten {entanloging 80c)
—all obsolete, including $4 donomination,

commemorntives, ete. 1 entalogue price
over §2.001 Everything for oply ¢ to ap-
proval applicants! tic Stamp Com-

pany, Dwpt, B0-N. Camdon, Now York,

BTAMP Dealerd. your ad here will bring
wanderful retuorns. Ask me for p
F. W. Johnson, Manager, Cleasified Advers
i lar Mechanics Magazine, 200
E. Ontario St.,

Chicngo,
HOBBIES AND COLLEUTIONS

TIONAL 'Wildlife mposter stam
Ilt.n.t. issue, Set of 24, animals, bivds h,
Nowers  and trees,  Beautitully  Jitho-
graphed in four colors, Complete with spe-
albu Send
Natlonal Wildlife Ped-

cinl story tolling m—only ke,

for complete list,

erntlon, 1213 16th &t., Northwest, Waosh-
Ington. D. O.

TWENTY Diferenil cacius
paid §1,00, P-bul-nll-n 'I"l.lmur

TWELVE n].lgl
matches 30, E. .T-e'l'r_'ll. 15
Dmahi,

lants peost-
EuSA, GIIH'.

l.]:lﬁ'l'

EXCHANGE Your duplicats stamma,
mateh tlﬂ'l.'EH-, efd. with calleclats every=

']?hv EWADPETE, 55"“ {Mention
i Eumturr Hox 2166, Denver. Colo.

CH Book hobby, *'Bulletin™ mem-
bcuhln blank, stamp, HB-1111, Rochester,

ments freo,
¥, 3501

CAMERAS And uuppl.lea. P‘:w illostrat-
ed catnlog listing everything photographic
—a&till and movie cAamerss. ﬂ My, lenses—
at tremendous savings, Hundreds of bar-
giing, new and used. All guaranteed. We
take your old camera or equipment lm
trade., Write now [ar your free copy of our

newest munﬂ' um-'lng bargain book—just
uutr Lln: tion. Hurryl OCemtral

.. {Pn uﬁ'ra hic Headgquariers
ljnr:: 1331]] 3 A . Dept. A-165,
Chicago. I1l

EMNLAROER $1.50. En:lnr!u ul:ht- times

size of small negatives, Roed,

Pammnunt Sales Company. H Dudley
Street, Boston, M
CAMERA H.nulrlnz L

order, shutiers repalred. Bamm

1t a!l standard cameras!

Co., In¢. A-1515 Bolmont. Ghl.ma.

HJ-S& Bays: Shrewd buyers, write Bass.
For 30 years h.cndnul.rkn for eversthing
in photography, pnrfa Bnrtslnmnm
Mo. 242 is in rnsth:ll free
Yaur capy. t trade until yon write
Bass Camern Company, I-‘rEL AG, 178
West Madison BEL. ERED. i

HAVE You & r:-:m.:ru."" Bend ten cenls
for recent number our big magnEine,
showing how Lo m.'l.'ke bBelier pdi!l'l.u‘!l and
onrn money. American Photography. 116
Comera House, Boston, 17 Mass.

GAHEH.&E.. P!J.m.u r iﬂ‘ﬁn to I5%
diseount. Flramuunt 1E'.h“t';'s-lu Division, 317
Enst 2nd St Nes

P’HDTQGR!'.PHIG '.Bunu—ut.u.r. titles—

Baraain_catalog free. Fopular Mechanics,
633 Bt. Clair, Chicago.

FHOTO FINISHING

PHOTOORAFHY Fur pleasure an.d orofit,
Prepare ot home, ommon stheol edu-
cation sufficient. ‘Wﬂte for Information
end requircments. American Schoal of
E'n{:-tl:-rtmnhr. 360 Michigan, Dept. 3453,

Pletures returned

hll:nn:

IHM.EDI.H.TE Saervical
same day order is recelved. Sixteen guar-
anteed deckled-edge prints from rell, 25c.
One colored or two ploin entargements

Ameriean Schoal ur Photogra=
ehipnn . 34X1. Chica

plus 8 deckled-edge Velox prints only 25c.
Speciall  Coupon  for enlorgement
ilven with each Se nrd.er. Any 38 expo-
sure 3fmm. Alm ain  developed

Vaporate treated and m mood nezative
enlarged to Ixd on deckled-edge Velox pa-
per, only 81,00! Reloads: 36 exposure, boc;
18 expoaure. 95c.  Ind deckled-sdige re-
prints, 46 ench, 2 hour serviee. Dwetails,
sample and mallers free on request.  Amer-
femm Studios. Box 61. LnCrosse. Wis.

TWO Froo samples! New panel-packet
prints. This ad and two negatives brings
snmples, premium and price lst. mallers-
in pocket packet. Gynermnsp Process,
Box 13T-B Ution, New Yaork,

IDEAL Photos beautifully finished with
wide border, deckie edged. Xio per roll of
B and free enlacgement, Idoal Photos,
Box X265, Patersom. M. J.

FREE! Eight chromium finish enlarge-
ments with every roll developed, 250, Same
day service, Giant Fotes, Box 633, Lin-
paln, Kebr,, Dept. PM.

ISMM. Raolls developed In Champlin Mo,
17: each frame arged to 3lhxS, §1.35,
18 exposures G5c. The MM Ehop, 418 E.
Lomme, Boteman, Montann,

ENLARGING Speciallst. Negatives en-
larged tnl:.-ed Any besutiful color desired,
S i s il Sl ek

Erapiile i =5
Cannon Avenue, Al arle, N, Q. "
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OIL Coloring photographs o fascinatin
hobby er profita ume.s Learn ;.L
home. Easy stoplified ul.re'l.h.-l.lld. Previous
experlence unnecessary. Send for free in-
formetion and reguirements, Natlonal Art
Behoal, 3601 Michigan. Dept. 3432, Chi-
cagn.

ROLI- Developed and 8 lustrous distinet

h permanent Velax glossy prints 2he—

reprints Je each. Fotoprint Service, Box I,
Roanoke. Virginia,

FIXiMG: Bith iroubles  solved, S0,
Wier, Box 4398, Fort Worth, Texas,

EXTRA Bpecinl: Five 5x7 enlargements,
25c. Cardinal Photos. Summit. New Jorsey.

SEND Us your famvarite kodak negative
for a 'b[!a.utj:l'ul Bx10 colored and [ramed
enlargenm Only 98¢ plus postare.
C.0.0. Elnu-'sl'ntlnn munranteed,  Maosher
Photo Bervice, Vinevard, Haven. Mass,

"T18 LIFETIME Prints, 3 sparkling I-Iu'ﬂr—
wood enlargement coupon, each rall
21 reorints 25c. 1NR—S1.00. Hnluhl‘d. 3
houra. 25 othier basgmins, Overnight Sla-
die, Atbanyr, Wia, 2

JUMBO Pictures, double =zise {rom 118
size roll or smaller. B ¢xposures onc each
25¢. 16 exposures S0e. Jumbe Picture Co.,
Bw: T3. 6t Paul. Minn

4 ENLARGEMENTS Iic. Twelve beal-

tful deckle border enlarmements plus free
Leathertone frame and negative holder,
only 26c, Send rolls or negmtives, Lifetone
Biudios. X-30, Des Molnes, Towi.

BTAMP-BEIZE, Gummed, perforated pho=-
towrints. Megntive unnecessary. 100—81. 04,
25—>50c. Wardwoode, MP-2, Wallingford,
Connectieut.

TECHNIFINISH — I5MAML.
rulk 1:nn1udl§m H

36 exnoEuTe
cury™ ] fine grain de-

utifully enlarged to 37 24"
nll:usr wrints, Bie, Cartridee relonded with
Eastman Plus X, 3c. One day service,
Sntislaction guaranteed, ‘Write for free
mailing _bags, information snd sample
mrint. Technifinish Laboratory, G41-645
Hrown 8i. Rechester. N, ¥.

FAEE Beauliful album with eellophane
envelopes plus roll developed and two sets
of prints, I5¢. Sames=day service, Pho=T=
Fho, Box 24-F1. Highinnd Park. Mich,

ENLAROEMERTS From negatives, 5xT,
B for 25¢c codn: 8x10, I for B0c. Photo Serv-
lce. Meweastle, Imd.

20 REPRINTS 25c. Hundred reprints
1,00, Folls developed and 18 orints or
B orints and 2 enlargements—32a5a, Mercury
Hindios, Dept. L, 10% N, Dearborn, Chi-
CILT.

B ENLARGEMENTS And Alms devel
118 size or smaller, 8¢ coin, Speeial offer,
enclose this ad and begative Tor double
weight hand colored enlargement free.
Enlarge Photo, Bax 781, Depl. PM, Bos-
ton, A

FREE: To FPopular Mechanlcs readera;
Any roll developed, 18 spoarkling No-Att
neverfnde enameled prints plus two beau-
18l Hollywoead epnlargements and two free
Lenathertone [Tames only 2. 20 reprints
25a: 100—81,00, Overnight service, Muart
Btudios. F-39. Des Moines. Ta.

FREE Trial — 18 aparkling Lifetime
prints, three lovely Hellywopd cnlarge-
monts, and :‘rm Leathertone frame wm:.
roll—:2 20 reprints  25c: 1.04,
Overnlght urv!m. Lifetone Studics, L a9,
Des Molnes. Iowa.

FOR The discriminaling amateur—38 ex-
posure Tolls, 2 nts each 2ig, Minlature
rofls enlarged 3 to 6 times. B eXposures
25¢, 18 exposures 50¢. 15mm, 36 exposures,
dxd cnlargements $1.040. Christmas cards
from your negative. embossed, deckled, 10
for d%c. sample Be, Uncxeolled -u:un.lt!.an

rompt service. Paramount Photo, 32T E

nd Sirect, Mew York.

FRINT Your photos on [abrics, cards,
el ume any negative. Mo experience re=
quired, Complete outfit £1.00. Trisl slze
ﬁ. La':..:rmn.re Cao.. 1860 West Bth, Brook-

ROLL Dewlnpud and B beautiful en-
largements 2 to 6 Hmes larger—high gloss
—deckeled edge. .ﬂ.l\.‘l" B exposure roll 25
cofn, Reprint enlargement=s 3c ench, Alden
Fhotos. 94-B_Astor Sis.. Boston. Mass,

OVERSIZEE Prinis. Your roll developed
and B oversige prings 25c; from 1186, l"ﬂ.
I:Ir 12T mize pegatives you receive 4xi inch
fn nts.  All smaller a-1r:ea Tocelve aﬂqm"i

ch prints, Reprings Jo each, Overnighl
service, Paclfic Fhoto Bervice.

BSan Francigon, Calif.

ROLL D:'l.'l.-]npbd 18 gunrantecd prints.
CNIATREMENT  COUD a5, corints  2c
each. Bay Photo, m Broadway, Bayonne,

404

Box

tifully develop and print your first 4 ta 18

exposure roll free plus 5x7 inch n}ll;éjm-
a

rints, all free wi

ment fres. also senso
folio io frame .'mur
this ad. {Enclosi B¢ for handling and
:rnn‘l].l:pé.‘ ng iated.) Dean Studies. Dept.
1039, Omahn, Nebrosks,

PROMPT Ben'iHutIH? work; 2 bean-
tiful doublewelght gloss enlargements, 8
punranteed neverfade prints each rall 25e.
Exeel Photos, Dubngue, Town,

FINER l"ll'l.|lh1n1 specinls 368, 4—B ex
posure rolls . your t.'huit:u—l!
prints or B prints with 2 prolesajonal en-
mmeng nrtf!g:]llnu!: lﬂ ans un-
aTEEMEn
Moentone superior ITI.IIlIt.‘F. Moen tht-l)

La Crosse, Wis.

Service, 431 Iflcl Blda. .
abmm. rolls eolarged
18mm. _ rolls

CANDID ﬂp-enlnl_
b A1Gxdln, L.00. B,
di.x41ls reprints 3e. Brown Photo Com-
pany. 1910-61 Emerson. Minrieanolis. Minn.

OME 01538 P]ata Aunk mhn'nmunl'. ar
ana i:t".l' ium] ent with
each rail lieﬂl-un!d and 8 prints 26c. 28
e: ure roll developed and 36—3Vixdth

reements $1.35, 18 exposure roll T5c,

'i'!:tn 311-P Hennenln Minneapolls. Minn,
ROLL Developed—18 suaranteed prints,
two coupons on enlargements, 2ie. Smart
Fhoto, Winona. Minnesota

PROMPT Servicel Rolls devel , two
Velox printa each nepative 25¢. Hench
Btudios, Harrisbure. Penna,

ROLLE Developed, two pelots eash and

FREE 1 Professionnl 5x7 enlargements EIHMDEOHE imm. — Gh-m!im.
of vour own chploe, 3 ran sets of | Pickiords. o)  Megifiims,
prints with your roll film devel HD-¥ W:ﬂt!‘ﬂth N':I' “York.
for ¥5e, original order only. Are Btudios, BULK Pilm 8-l6mm. 81.20 100 I, cam=
Dept. 13, Dea Motnes, Town erns, projeciors, processing:  free  lista

160 REPRINTS £1.00, 116 or smaller, | Corona Laboratories, 300 E, 34, Brooklym,
Rex Photo. Owden, Utah, . | M. i

FREE—Dne rall developed and printed IGMA, Velotex, 81.956-100°, Bample free
fres, Just bo get mcquminted. wo will bean- | Velotex, GO0E. Gary, Indiana.

HIGHEST Exchange values for your used
films agminst our new subjecis, Bmm. or
limim., silent and sound. Latge rental H-
bm.r';. Stamp for catalog., Abbe Flims,

1285 Broadwny, Mew York :tr.

FREE—Bample copy Hollywood's newest
movie magnzine, Cin-0-Grams, 317 M.
¥ermonl Ave., Hollvwood, California.

WRITE Now for free catalog of movie
equipment and flm sublects, We are naver
undersold, Paramount  Mig. Company.
Dept. G-101, Box 204, Back Bay, Boston,

ICA'S Largest rental lbrary. FPilm
Also F EL1.|.'I Hi used

puyment plan, ca.Lahq tne. Mogull's. BE
West 4Bth. New Yoark
Iiulgdﬂdliﬁ-nmd mmd._nnmﬁlanl.du:nrg
= m
110 West 3th, New York,

“RELIGIOUS _ Films, fmm,  sound,
Bereonart, 720 Tth Ave., Nn’w York.

UNUSUAL Art l:n-tu.lmr.. sumple  flim
dime. Erwine's Laboratories, Allentown,
Penna,

"ALL-ARDUND™ Reflsctor Compony's
l'l-vC'I‘ maotion nu:tum reflector guariniesd bo

norepss screen (lumination 0%, 10111
Eucll.d Glﬂ':l-n.nd. Ohin,

ART Filma. Sample dime, Titles word
do, Bound 50c, Usod flms $5.00 400 et
Bulk film 100 feet £1.0d, Processing Sbc.
Arteraft Laboratories. 1219 East 6th Ave.,

twa fres enlargement coupans, -m:- re- ary, Indiaon, B
prints, 2e ench? 100 or more, le. Bummers’ BELLING Out. Lista Fe. Cliford Hoff=
Etudie, Tnionviile. mu. man. 4T Broad, Albany, N, ¥,

THREE Prints iV l.n GUARANTEED Emm., ldmm., M-hogr
roll 256, Reprtl‘nu Az, 1# uﬁ: reversil, processing. Eso-8. 3945 Central,
Bode, Iown. Kansas City. Missour].

Hﬂﬂﬂ'&'ﬂ.ﬁﬂ!k" liThe World's Great-

MOTION PICTURES AND SOUND est Passion Play,” 16mm. and 3Smm.

EQUIFMENT Bpecily sound or silent, Rent ar nurrjnga.
e A e

BASSH Says: Bhrewd buvers send for the L
new Heass Clne Bareain Mo, 245, an | ton, Miess, ——
Bi-pame_catalon exclusively eine. ‘The new 15” TO 25 Discount on still or movie

Revers Double 8 with Bausch & Lomb F:3
lerin ot §37.500 in the buy, The RCA 16mm.
BOPF news reel cumern at $375.00. Wrile

rters for Emr nnmr of this
great free , _ Bass Iﬂ-nli‘
Dept. A. 170 W. Madison 5t E-']JIE‘[!‘.‘._IL
10MM. Laboratory. OColor, black and
white. Sound recording, Titles. Send for
lisat. Film Associates. Davton. Ohto,
8 MA. And 160 mm, bargmins. Free list
Lewis Films. 105 East First. wuhlu Kan,
I6MM., 35MM. rentals. snles, lists, Ine
dependent Maotion Pleture Exchange. Cud-
ahy. Wiseonsin,
pdvertised movie

Mationally
cameras, oprolectors,  flma.  AccessoTies.
Pu.rnun.ll low n= 82 00 monthly, Send 10
rﬁ two m1w catalog. Don Elder's,
Deut. Boyvlston Streel, Boston,

BI]..ENT A5MAL. filma. Fl'njb:l‘.arl.. Cheap.
Demsey, 1233 Berkley, Youngstown, Ohig,
WRITE Now for [res calalog of movie
equipment and Alm ruhiocl:. We nre never
undersald.  Paramount muﬂ Company,
#pt =58, Box 4, Back Bay, Boston,
&S,
I5MM. Sound programs $T.50, Bilent
t‘eu.hlru £5.00, nin mulmant list.
neon. 1375 So. Broadway. Dayton. Olhio,
Movie buremins galore.

Hﬂrm: No-Wat
Ks, 1l River Dr. Passale, N_J

AMM. Projector. camera, scroen $10,00
complete. Freo Boum.. limm. bargain lists,
Haome Movies, Box 318, Enston. Penn.

BAVE 60% On movie films. Barsain lista

free.Genera Company, Davenport, lows,

FREE Sample and lists, all kinds movies.
Ooodwill Company, Jackson v

LEARN Motlon picture theatre projecs
ton, management. Free talow.,  Oive
age.  Theatrs Imstitute Elmirn, N ¥

B-16MM Films silent and sound, “All
subjlects,”  Bold-rented- :ﬁ:h.l.n.rhtd Bar-
ns in equipment, foot sublects sold
At 85 Fres lilllu-t:l‘i.be-d catalagus (with
sample ari 100), Garden Pilm, 317 West
. Mew York,
ART Films, Liats free. Bamaole I0c.

Parkway Exchonge, 86l Eastern Parkway,
Brooklvn,

cnmieras.  Free croular. Paramount Co.,
317 E. #Ind 8t.. New Yeark Clty.

RADIOS, BUFPLIES, INSTRUCTION

RADIO Tubes—Ssnd nul:uh-!rs on  old
Lubes faf Drlces. 4304

Elizabeth. New Jormey,

CO'FDBHB'ERB le Up. Tubea 10s up.
Free Lsts. ervsetal rudio diagrams and
crystal 26¢, F-II'I‘.-“‘I' 1314-F McGoe, Kansas
City, Mo,

A BTATIC Resisting radio clreuit. my
own design, has been tested by and deman-
strated through the violet ray interference,
to broadeasting engineers, dealers, techni-
clans, mnd met with thelr approval, I am
pelling dingrama of this ecircult for one

cach. it may mean money to vou;
send currency of money order. tu 8, Love=-
lmr 'H.B.Hlu Deslpner. Rockdale.

kit I-1 (&) Eoald.

Bord, 13135 umm:u, ot
RADIOS: di -m:t Froe catalog.
Autocrat-A, S‘-BM Morth Hamilton, Chicago.
RADIO Engineering, broadeasting, avls-
tion and police radio, =ervicing, marineg
ﬂu Hunaﬂmgm'mgi I.I.Illlltunbm A

Institute, Ames 5t Valparaiso. Ind.
RADIO Bervice men and experimenters
wend [of ouir ant todio catnlog, Save
.dtrﬂlllrl.. Jl:lnl Radio Co.. 1000 M. New-

RADIOS—88.056 Up. Bave B%., Wind-
chargers. electric fencers, power plants.
[ifEie ta  winted. Cotalog Ires
Marco-P-10, Kansas Ofty. Mo

RADID Beoks—Latest—Ba
Iree. Popular Mechanics, 63
Chicago,

MUSIC AND MUSICAL INETRUMENTS

MUSIC Compased o words, plano ar=-
ranpement, guitar chords, anly §4. Charles
Brandon, Canninglon, Ont., Ca

BONGE. Poems consldered for publich-
tion. Roryalty basis. Free advice, Degﬂ
ment M. Radio Musle Company, 5517 =
ton Way, Hollywood.

POPULAR MECHANICS

catal
&t CInFr'.:




POEMS Wanted. Radio Lhiurmu.thm
glja‘b].lnhirgj uﬂ;ﬂ:t Eastern, D17
amuLs

BONGE; Songporma: bought, compased,
puhunhn:l recatded, Tadlp broodeasted.

offer, Free advice. Metro-Malody Mu-
ﬂu Puhlluhl.nr. mp_nn; ﬁn Francisoo. o
BONGWRITERS elody com
vour poems $1.00. Frank Jugan, Jr.. Sig-
ﬂg!. Ohio.

ORIGINAL Musie composed to your
&5, Song recording. orinting, or-
trating. Reginald Be n:her Chatham,

u' Jerser, 30 years church organisk,

P'I:I'E-LIBHERE!M hrlcldI new nulzmi.. E!;'t?fm
wanted Immedintely for rﬂ-llﬂ'}l B 1l
Five Star Music Masters, Beacon
Building. Boston,

ENTER Tommy Dorsev's contest]! Send
poem for musical setting. Lew Tobin, Box
51. Belmont. Mass,

BONGE—Song poems wanled. No charge
far melodies. Free oxaminntion, Haolly-
wood Recording Studiss, 8703 Preuss sta,,
Loa Aneeles.

BROADCASTERS MNeed songs. Write one,
Musie, words or complete. Bend to Hadio
Hu.ud-n Publishers, 117 W, Harrison, Chi-

E'mﬂﬂﬂm Gu:tnr diagrams,
orchestration, to me ar
Nﬂcmnu. N GH\'II!

anwﬁml'rma Write for free booklet,
t sharing plan. Allled Music. Box
. Cincinnati. Ohlo,
QNG Porms nnlttiud_ A differsnt
c;ltr:}nu_ Richard Broughton. Sioux

11 part
irric. all_for
Statlon, Syr-

WANTED! Original song poems. Rich-
nrd Brothers. 34 Woods Building. Chicago,

BONGWRITERS! Poems, meelodies,
offer. Hibbeler, C©-5, 2167 H.

Avers. Chicago,
t '9{“ !'Erer.- bunlﬂih. wrﬁ'&“mdﬁ' Bong-
unity.
Weiters Tnatitute 43-C DAtk Flace’ Brook-
I, N, ¥,

MUSIC Composed to words. Wanderfunl
wropoaition. Bauer Bros.. Oshkosh., Wis,

DUO-FLEX Heeds for clarinets, and
saxephones eliminate your resd troubles
Write for eireulaf. Duo-Flex Reeds. 1204
1st Ave.. Evansville, Ind,

OROHESTRATIONS—FPooular back num-
bers, 10—81.00. Bilverman, 33103 Lawrencs,
Chicama,

.'E'REE Book to songwriters—Original
ms, songs wanted, Variety., Dept, V.,
Euuu Indiang,
BSONG Poetms wanted. Free examinsii

MeNeil. bhinstor of Music. Ml.‘.l PM anu'r.h
Alexandria, Los Anaeles. Oall

MUSIC Composed to words, R
n.mnhin't on ruﬂml-. Phonograph

ng of ecompleted songs. Bend poem fer
{:nun!d.erltl.nrl. Kﬂmtns Btudios. Dept.
FM, Hax 2140, Bridgepart, Conn,

WHITE Songs. Big money snd r:pu“-
tlon, Write for information. J.
Fub. Co.. 2301 K. Hoyne, Ave,, Ch

lm

WANTEDI rics, melodies for songs.
We arrange, publish, sell. Superlior Bang
Btudios ?uuu:. N, J

BONG ritera. Bend for blishing
l!m mt. HL‘HInIur Music g:hlilhﬂ'l.
1501 E. 55th BL.. Chicago.

BUSINESS OFFORTUNITIES

MEN Now ecalling on farmers, pooltry
raisersl  Materinlly {ncrease ¥our income
tnking w\dm for Big Boy Chicks. ""Amer-
jen’s fimest. Full or part time basis.
Backed by extensive natlonal advertising.
territory franchise includes the
Tamous Blg Boy Ohick Railsi

etails immedintely,
ceiea. 204 JefMMerson. Soringfald. Ilinols,

BMALL Capital starts *'route™ ocoin ap-
erated poanut. gum nnd amuscment ma-
chines.  Partleulars free. ns Ca,,
1141F DeXalb Ave., Brooklyn, N, ¥.

THE HKnack of making money in any
business, job or profession easily ostered
if you know . Hend stamp for dotalls,
!Hmca Ilr?:mum, Box 27, Ban Bernard-
pr]s] o

POPCORN Hl.l:'-"‘lil.'ll"! carmelerisp crisp=
ettes. cheese coat, polate chips, Long
Eakins. 30ib-A High 5t.. 5 n;l’s:ld Ohia.

BOAPMAKING: Monermukin home
business. Mo mnchinery. Formulas. com-
nlete Instructions $1.50. Ideal Co.. 1798,

Park Ridge, IIL

JANUARY, 1941

FOR Free information concerning an ex-
tremely profitable, lifetime business, write,
Cole Assgclates, Byracuse, T.. imme-
diately.

MAILORDER Plans, Dbusiness secrels,
three hundred tested ways to make money.
25 cents, Postpaid.  George Oundrum,
LeRoy, Michlgan,

T.EEERT I-Igmt business rmtmu SEuLUAry,

pd, AT , novelties,
Em'm"l!btu pnm-gy. warden forniture, artifi-
clal marble fooring, liguid marble.
your own fexible malds. Amazing profils,
Taluable falder frec. Creative Publishers,
iP11. Glencos, linais

HOME Buziness. me lternture sELOWA
way. Vosacek Press, 1604-0 Monroe. Chi-
cago,

FREE, Many mall order ooporbundties,
Emith. 610 Barre St. Osdensbure, M. Y.

OPFERATE GStendr business resllveTIng
mirrors, Making ehinped glnss nnmeplates,
alans. Write Sorinkle. Plater. 137, Marlon,

Indimnn

INVENTORE—Patent your Inventlon.
Secisre boaklel "How te Protect Your In-

vention.” No oblimation. MeoMorrow and
Berman, Registered Patent  Attoroeys,
Woshington,

h&i-? Barrister Building.

WE Buesessfully sell inventlons, pat-
ented and unpatentsd. Write us, If wou
have & nruth:ll useful idea for sale.
Chartered Institute of American Invens=
tors, l:lnnt $-C. Washington, D, ©, ik

MATL Order business course shows you
how to make money, spare or fulltime,
Teaches professional arder techoigus
—nob penny-catching schemes. Free de-
talls, MNelson Company, 600 Sherman,
Dent. 404-A. Chica

MONEYMAKING Opporfunities, spare
time plans. Voluable tips! Literature free.
H., Flury. 1602 Locust. Des Moloes, Towa,

EARN Up to $500,00 buck-mrd gATdrn=-
ing, Stamp ghinlng

Speeds. Streatar. [ltPn-u

T DOLLARS Deily! Sell real estate with-
out charging commission to olther buyer
ar seller. Complete instructions 25¢. Gom-
mels. New Lexington, Ohia,

START Monufacturing business,

. Wrlke,
Sweeper. 101 Monmouth St.. Newark, N, J.

TEXTRA Hnn.er At nnme it's easy. Caol=
lteT's “BMaster” Lesson teaches, professional
technioue, Four page folder free,
guccessful Income Builders, Hollvwood,
Californin. =

MAKE Sall luminous paint.
free. Gordon Laboratories, 1285
way, New York

WANT To inerense your income? Prol-
itabie ideas one dime. Granor. Box 213,
Le=wiaton, Mains.

“INDEFENDENT Operator” -— Profes-
slonal mailorder  magnzine—l1oe.  Kraft
Publications, Bvracuse. New York.

SIONS And showeards ensily and ex-
pertly palnted with leiter patterns. Many

t iternture
Broad-

sizes mnd st¥les, Write [or descrlpblva
folder, John Rahn. A1330 Central Awe..
Chicaza.

CALIFORNIA Product. Eopsily makes
vour big Income. Full or part time. Mo
seling, Be in business fof vourdell

. Omly
5100 capltnl necessary. rite  Relloble,
1837 Sonth Hope, Los Aneeles. California.

“WE Help start you In business, furnish-
Ing outflts and I'n.ni:rldchvwl operaLing
“Bpecialty mnﬂy Factory” home, Men-
women, opportunity to earn good sleady
income. all or spare time, (Our 32d vear.)
Booklet free. Hapsdale Candies, Depl. 4,
East Orange. N. J.

METALLIZING Baby shoes makes you
maney| Simple! Big market, proftsl In-
oulre. Novelty I'.t'leul Iimn. Box 533 Church
=13 .ﬂ.nnm: MNew Y

SALESBOARDS For spare time earn-
ings. Write, Johnson's, Box 1582, Baltl-
Hore

DOLLARS Dnily! Operate Independent
business! Detalls dime. Heidorn. 440 West
124th. New York,

CHARTERS: Delnware: b best, cheapest;
free forms. Colonial Charter Co., Wils
mington, Del

LEARN Real usta.ta- thr-:-uiﬁi home study
course by twelve experts, gh commis-
sions, easy, reasonable, new: college edu-
cation mob _ necessary,  Write urmun
l,_100 North Ladalle, Oblcago.

" BNAFPIEST. Qulck return. dellar pull-
Ing nproposition, ingluded with business
starters booklet: 25c (silver). Wildor. 434
E. 117th §t.. New York City,

EINGLE-INGREDIENT Formulis, Mo
manufacturing! Information free. B, Kin-

FORMULA Messsngers ].I.bl‘.hiu!l 1000 newa-
est spocimlties. Stamp.  Miller's Loborm-
tories, Tampa, Florida.

ford, Wiayne, Penma.

MAKE Flastor artware and novelties,
Materinls available your locality, Com-
mercial metheds fully explained. Comoplete
illustrated course $1.00. Ideal Service,
40-M, Park Riden. Til,

FOOLPROOF Rubber, mald niB.I'JI!II]:.
ul:nl.ar casting, tremendous market. large

rofits, 34 page Instruckive eatalogus free,
F:Iull.d Arts. 711 Meely. Muncie, Indiana,

FREE—200 Clever mailorder. homework,
locnl business, agescy off ENARDY
monevmakers, Lowis Co., 828-C Carpens
ter, Ouk Poark, l]l_ T v

GREAT Money making oppartunities!
Vassar Service, 332.3 Washington, Habo-
ken, New Jersey.

MAIL Order opportunities, Send name=
postal. Loftus's, 1120 4th N, E., Washing=
ton. D, ©,

OWHN Profitable healtlh food mall busi-
ness|  Gardens System, Station 8, Los
énz:l:ﬁ.

FOR Bilg nrofils and pleasant business,
sell advertising 1o own mediums and other
ad-propositlons, Cholee of 34 grand ideas
in our new folle, Any onc can begin on
practically no capital, All or part time,
Grow enormously. Fine income. real Lnde-

EAN Enu wield paint brunh. or do s.l!'la.l.'l.
carpentering?  Then learn office furniture
renovatlon. Plenty wnrl at fine pay for
spare hours, dallars .'mntl:r
in permanent t:rade business. Semd
for valuable illustrated employment bwtf-
lat. Ddme Fefunded If asked Ownoortunpity
Book Company, Planned Jobs Department,
2703 - 150th 8t Flushing. New York.

'I"LI‘H.N' Tin cansg Inkg mopey.

tions 2%e. H. Chaner, 1130 E.
Jacksonville, Fla.

EARN 525-8650 Weeskly coollecting ac-
counts for others, HWIDI.IIU‘ Iree.  Mor-
rlzon, Pontotos. Miss

U-P‘]!:ELAT!! A lzr.tzrshn-p. ﬂ'nl.em!tﬂ pro=
fesalon home or offies, Siart now. Creas
tive Lettershon, Rhinebeck, N. Y

HANDY Men—EArn money home opets
ating Community "Pix-1t" Bhop. Btafford,
708 Rawlings, Carbondale, Iilinots

]mlrul:-
16th 85t..

HOW—0Only 2c dolly pass for Mew York

ul'ﬁm under ¥our oW hame, operntive

fHees. 126 Lexington Avenue, New York.

EARN Money at home mnpdlmu TRm0S,

Cn\m'pl-ele Instructions 10 Cam-
1514 Long. Columbus, ﬂhm.

[:ABH For butberflies. insects, Bﬂ- Bin-
cluir di=play advertisement page ITA.

SELL By maill
gains! Big (=1 cntalog
Elfen, B-438 Morth Wells. Chicago,

TMARE Your mail order business pnyl
Use geouinge origlnal letters of mall order
buyers, Particulams free! Crown Mail Or-
der, 164MP Monroe Btreet. New York.

BTJLH-T Fhoto finishing business: de-
welop Alma; moake money, Details, stamp,

FPhoto Promotion Service, 126-H, Grandy,
Minm,

MAHKE Money easilyl New ¥4 page 1l-
lustrated instruction book for makin
10000 profitnble products, 81,50 postpaid.
C.0.0, Adam Brown Company, L'hutnu'r.
Hill. Massachusetts,

PLASTEX Industries offers industriouas
men an opportunity to start o business of
their own, manufact url goods, Dov=
elties, souvenirs. ete.. in Plastex and mar-
ble imitation. 5o maoterin]l makes 81 wrii=-
clea. Rubber moulds furnished for apeed
wroduction. Small investment brings big
relurns. We are now placing blg chalia
store orders with manufacturers. Write
far interesting booklet maliled [res. Plis-
tex Industries, Dept. A, 1085 Washington
Ave, New York.

" OWHN And oporate a general applianes
repalr shop. Small eapitnl establishes you
in profitable steady repeat business. Com-
plete lustrated course enables mechan-
feally inelined men to have Hfetime buosi-
ness,  All phases of general npplinnce re=-
pairing, how Lo secure business. ete.. eov-

ered, Gend  today for free  literature,
C‘IIIIBI.‘F Bupply Co.. 2835 N. Central Ave.,

Chi I:lﬁp

Books, moveltles, bar-
Large fres|

FIVE_ Income-increnser  pummestions,
dime. Dick's Agency, Twin Bluffs, (MP).
Wisconsin.

BWIES Music box works $1.95 to 8210
Bultable for many novelties, Mermod
%_II.I:II.III.:L'I.LEEH., 147 WIE.BI. $6L Strest, Nﬂ.'l

ork,
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BTART Your own manufaciure. TFres
particulars how to bulld your own inde-
pendent  business, With litile working
space. Art Rubber Mald, 2012 Fletcher,
Chicaee. THHnois. AT
WILL You sive us 6% 0Orat $600 you
make? Aflernoons freel Work home.
il.ll:llm month reported (exceptional—{ull-

gt surprise]  Mational, Box
1950-B_ San Hernarding, Calif,
LIQUID Marble—Marvelous, eolorfull

llnuhed.. molded. sprayed. Rubberlastie

| Compesitien flsering! Particulars
free, Marblelzing Bervice, Edwardsville,
'I'.Ilin-u\! Loat gt
To bur ab lowest wholesaie

Yorena, Box

B'rl Infermation_ free,
ETEN BPavanne, M. J.
EARN Money at home making imitation
dinmond Jewe bracelets, barml mil-
linery ormaments, religious medals, eto.
High prices now id on account of Cer-
man and Prench jewelry shortage. Excep-
x%u ar full time opportunity.
nl:t,el:]. .Te#!!r_ﬂ Manufaciurers,
Dent. A 1692 . New York City,
"IIAIIH'CIHW hr:tl " Ouistanding
mallarder magazine. Copy,

appartunl by
offers. 10¢. Vernon Publishers. Weat Fair-
view, Ponna.

OPERATE Profitable *'route” four com-
partment vendars, Bmall Investment
Penny Kinr. 1333 Chouteau. 8t. Louls.

OFERATE Mail order business at home.
Detagls dime. Maples, 3418 SBouth Marsh-
fleld, Chicage, Ilinals

OWHN A cash business? Mo selling, Op=
erate "Bilver King'' wvendors, §$3.95 u
Free instructions, Automatic, 2432-A
lerton. Chicaa.

MAHE Color-glazed concrele pottery
mmmu tiles, foors, walls, Basement

roofing, etc, Booklet Jo stamp.
Hum.l Potteriea. Minneapolls. Minnesotm.

IMVENTION Pinance Magazine, B80-0G
Wall Etr!en. New York. Important par-
ticulars free.

You want agents for your proposi-
ttl:?}? Your ad in I'.E.'I.u. SpRCE 'l?lill pllip:ue aur
message before hundreds of men see nn
fast-seiling producis, Az l'o\]rher fiHow Lo

TWENTY-SEVEN Moneymaking publica-
tions. Comprehensively catalogued. On-
%urlun-lta' Company, Flushing, New

Hﬂﬂmﬂ.ﬁl'ﬁﬂ Dpportunlties.
Issues dimoe. Bunflower Mailers. 107 'Wuit.
Beeand, Wichita, Eansas

CDH"-"I‘.RT old ]lwn mowers into elecirie
mowers, Low cosls make it profitable
work, Complete plans $1.00, Whesler
Hlﬂ:h-nnt!!r Bt Prl-enb'lrrs. Fla,

MOULDS, Guaranteed, Iur casting toy
saldiers, Indians, troppers rahips, sink=-
er moulds, 244 kinda. Een& Ec for Lluatrat-

od catalogue. Bend £1.00 for large sample
mould. Henry O. Behierclke, 6845 Spencer,
Chent, M. ¥.

U.‘Ht.‘ln." ?unélmm?:llﬁ:mt"' Bin I'!l-l'.lrll
m oppar K
i No r:ml.l:a.il.5 Ewdui

home. No competition.
Write to Berapbookers Chaild, Park

Plage, New York. M. ¥,

“LUMINOUS Paint'' shines in  dark,

Easily made. 300 other formulas, plans—
?H_ denl SBervice, 300FP1, Park Ridge,

INVESTIGATE=-Making money by mail.
Read "Mall Trade" magazine—you get ev=
_v'thl:rut “money-making'' idens, plans,
trade secTets. counsel advice and ar-
Hn!:p—dm:ﬂrlmmuet for evervbody., Keep
pasted. Bample copy 10c ar slamps. Lang-
lex Pub., 331 Rmr!ne 8t.. Chicago.
Dﬂmﬂ-—ﬂp:mtg entirely ““new
plan” public bookkeeping service. Ralph
Les, Vickshure Michigan
OFERATE Steady business resilvering
mirrors. Making chipped gloss nameplates,

stgns, Write Borinkle, Plater, 287, Marion,
I:I'Iﬂl.l'lﬂ.“

MAKE Money! Plans galore. Dime and
stamp. Earl Prignite, Buffalo, Towa

815,000 REPORTED Using aﬂltﬂlﬂl fram
Bchemer Magnzine. Alllnpce. Ohlo, Year,
$1.00; trial six months 30c.

MAIL Order spare-time or
business enhemriu Crather "ndih" und

sell un.mm for ndvertisers
. Behroede

free.
r. 66 West Washington,
cnlum Illinads.

EBELPF

Em ent, vlhlnh!n Instruec=
tions 25c (sllver). Homecraft Arts, Lake-
side, Cailf,

MILLION Articles. Buy wholesale, Val=
uable directory 1l0c. Ideal Berviee, D-1,
Park Ridre. I,

YOUR Mame on 5,000 mailing-Hsts—=235¢
Oet free samples, opportunities galore,
from all over waorld. Eastern, P-081 - 48th,
Brooklym. N. ¥,

300 WAYS To make extra money in spare
Becure Aments.” 15 fAlled with proof, I'll | time—proved profitable mail er plans
llnd!i!und you l cop¥ free. F. W. John- | that require proctically no capital—other
anager Classi Advertising. Pop- | tested ldeas. Bend 250 fmt camplele boalk,
Mechnnics . 200 E. Onterio | Satisfaction guarantesd. Paul Breldingor,

E-'L, Chicamo. Hanta Claus., Indiana

MATL Order business is your epportunity,
Many began small. now earn thousan
yearly, No personal comtact Boundlesa
opportunities, Have had over 30 years ex-

rience; will help you aur.teed_ Band 25¢
or wnluable booklets one  free. B,
Breniser. IS5T E. 318t P‘h.'llld!ll]hik

A REAL Future lor you with Red Comet

fire control products. Low prices. Froved
seven years, Bolendid sales putflt Ires.
Bome good GRerritary  open,  Exclusive,
Wribe quick. T8 Comet Bullding.
Littletan,  Calarads,

BUCCEED With your products, Mlte-
sell m. Formulas. Processes, Accurate

nnalyses. h‘tl—‘l:g free. B, Ca,,

Washinrton

GO0OD Paying business sdlvering mir-
TOTH, nlnl-lnl nutoparis, reflectors, bicy-
clea hreom fixtures by late method
Froo culars and proofs, Guonmetal
Co., Ave. H. Decatur. IIL
f.i.lmirlgl' tﬂ-ﬂlﬁq-iﬂ; of business nllrl:?.. mﬂ-

Tas ns and scores af formu-
las, Btart own business: home, office,

l‘th!uliii Iree. Elite Co,, 214 Grand 8¢,

Mail order and loeal
5-F West Iith,

I!‘I’ W.l?ﬂ. To make money, in homs or
uﬁu. huulmuu af raur nwn. Full partie-
free, Elite Co., 214 Grand BL, New

o PROFITARLE
n'l.lm.. l:iilhurt Bupply.

Ym'h:.

HOW And where to obialn eapltal fully
explained, free particulors, Star Service,

W oneta, Ohio.
MAEE Money by mail, the way we do.
Pree information, H‘qum P-1107

Broadway. New York.

HOME Butlt mu:lnrdcr business,
mine. Btart E;L. Information, Stamp.
Frank H, Bai Ann_Arbor, Michigan,

FROFITABLE :Bll.ﬂnm. 1150 ﬂ.nl.ut.
Detalls dime. Refunded, der.

Like

467, Hanpibal, lerl:ri.

OROW FPlants without soll.  Folder free,
Gordon  Laboratories, 1265-J Broadway,
New Work.

CAEBH For bulterflies, Insec
Inir display Ldt':rliumt-n EEE !T.I.,.
H.Mt! Big money in own businesa.

Irigeration repairing Instruct pqﬂ-pn[d_
$£1.00. Consulting service. p?l‘anae
EL-!EEEI Philadelnhi

BE Funny for money. Write eartoon
ideas, Complete [nstructions 25c. Ulsh
Studies, B518 Wrightwood, Chicago.

FORMULAS, FLANE, ETO,

JDMEFDRHULAR& }in ml\iﬁ?étﬂdﬂ&—
!m ney makers BEXpae
ment nesded. J. Clamser. 100 E. Valley,
Strenm Blvd., Valley Stream. New York.
T MAKE Fast ultl.u products.  “Cheomist
hnnrnw:d Pormulns," Catalog free, Kem-
ico, 12-M. Park Ridee Illinocls.
BINOLE-INGREDIENT Formulas. No
munifacturing! Information fres. A Kin-
ford. Wayne, Penna.
DFPORTUNITY Ptnﬁnmtul of T00 wayvs
to make money. Only Robinsons. San
Pablo. Calif,

ULAS, Chemist aporoved boak
Free botanic list, Ome thousand
Georwe Warren, Pitcairn, Penna.
DRAWING Balve for bodls. Best for-
mula Sbc, Viggiano, Druseist, 0551 Bhet-
land, Pittsbureh. Penna.

HEW r.n-na.ba formulas and trede se-
erets, M hanhes b
ing 4
Write for new lists PM, 'Waychofl, Box
AT14, Phoenix. Arizona.

FR FIT.H..HLI- Formulas,
;;H.’l Garda,

FORM)
1,04,
words,

Particulars
4 Minth Avemue, Paterson,

SULFHOLENE Cleaners: § best, select-
ed formulss 25c. Baran, Bay City, Mich,
FPORMULA Mesengers listing 1000 new-
eat specialties. Stamp, Millar's A=
taries, T:.mE: lorida,

B
'nrndul:h Arclrnie l.n.l.h'm:l Cak=
Co., Washington,

Lists

cessf

REAL Manufpcturim
i':\:l:. Cumimnings, Ch VEOLE,

Byvracuse, N. ¥,

ELITE Formulas and pl El. : make and
=el]l your own prodogis, totive book=-
I‘FL H"ul Elite Co.. 214 Grand St. How

ork, St

FORMULAE—AIl kinds, Heal money-

makers. Lowest prices, Catalog Iree.
:ﬁlmu Formulary, 108-FPM. Niles Center,

Iumul.l.l
&, Gordon A

AUTHENTIC Formulory., Used by lend-
ing manufscturers. formula dealers. In-
structions for easily making 10,000 profit=-
able products. Supply sources, Complets
book—534 pages, 81,00, Postpaid-0o0.0.
Adams Brown Company. Chestnut HI,
Massechusectts,

— Latest,

bes Analyais,
ifree.  Bellort,

k.
I..mgll.jlum Engineering

NEW, Hnu.!r mlk.lu farmulas book tells
?;rtnruudiaﬂﬁlhmlmu for ruurl.ﬁmﬂiﬁ%
E. Ontarlo, Chica

BIG Mall for yeu, Latest king
offers, opportunities, cataloms, mMAgazines.
Nome lis in direc . Idea] Berye
e, 113-M. Park Ridge. IIL

MATLORDER Opportonities, publica-
tion, plans, sell by mail, Harvey Teenls,
Deecatur. Indinna.

PAYING Home business,
honey nut 'h.r.—,,
Behuliz, Noel,

“"PORT O ﬂnmriunll.lu publizhed
monthiy—66 pages—oflering latest mall-
order profecls; services: business starters.
ﬂ:}gg““ Farm & Home Publishers, Car-

B,

Make-nell
Formula, instructions 25¢.

CHEMISTRY

FHREE! OCatnlog chemicals, laborstory
supplies for students, new idea chemieal-
m?ﬁctmlil'hc books nt

, scales,
14 W. 23
minerniosy,

. Tracey

L JEL
, Hew Work.

FREE Catalog; Chemistry,
biology, binoculars, micros
Laboratories, Evanston, Dllinols,

CHEMICALS And laborstory apprratus
at lowest prices. List free. Ploneer Sclen-
Lific Co., 5862 Winthrop Ave,, Chicago, 11

"Mew York,
Rew. Bend

MAKE Money 'HI'EII.11'I.EII al:i:les
uﬂ.rt.um i, We

envelope, Mh:mn. Box 1853,
Dmrlut,'l.e H. C.

BUY Wholesa H 11 mail ar
Wetzel, Valholln, M IE!'. i a Tl

MONEYMAKING OPPOETUNITIES

OET Sguab checks weekly, Eve-opening
F‘mlllrr gulde free, Rice, Box 838, Melross,

MATLORDER O
Binmp npprecinted.
consin. Peoria. Tllinals.

tunities  galore!
eder, B03 Wiss

WHOLESALE H-u'urm. 500,000 articles,
ctory, Maywooade

FPree dire . 1107 Broadway,
New York.

WILL You mive us E'F firnt :BIH] you
mnke? Mt:rnwn.s free]l  Work home.
$1.000 menth r 1mmtmnat—m[t-
tmaol, Expect surprise.  National, Box
1240-A. San Bernardine, Calif

ﬁﬂ.ﬁ."ﬂﬁlﬁl Cnriponists, earn cash, spare
Eonving Advertising eartoons.
Bunr]ou Ads, Armvle. Wis.

42A

MONEYMAKING Ideu—Ltl.-r_ﬂ bnqhn—-
Bargain cataloe fres. Popular Mechanles,
633 &t Clair, Chicagn,

?REE Chemistry catalog. Supnlles at
Enguip complete labaratery. Eemkit
Br_'lenu.ﬂ:: Corp., 3TP Bridge . Brooks=
Iyn. M. ¥
CHEMICALS, Laboratory. glassware, ap
funu.l mﬁhﬁd e Iuru““:lff‘fﬂ St mhm'
Avenue. Rochester. H“g

ECTROECOPE gquick ehemnieal
ls §LE0.
arnia.

213
ATl

H-utr.mr Bam. Campbell,
l:l'l-IEml:.nL‘-'l- In_bc mlnnmlrl.
il Labaratorles

e Pl Medtord,

FREE—Big list of helpful books. Pop-
unlg.’r Mechanics Press, 200 E, Ontario Bt.,

POPULAR MECHANICS



HELF WANTED

LOCAL Agents wanted to woar and dem-
onstrete sults to friends. No eanvassers,
Partial payment plan. Up to $12 in s day,
Experience unnecessary. Valuanble deman-
strating equipment, actual samoples free,
Etonefield, 1300 Harrison. Dept. N-817,
Chicago,

AQGENTE—Men's suils B8c. pants X,
overconts 4ic, Indies' coats e, dresses 10e,
swealers 25c. Other used clothing bar-
gnins, Cotaleg free. Portnoy, 66-F Hoose-
velt, Chichea.

GOOD Paving businesa sllvering mir-
rors, plating autoparts, reflectors. bey-
cles, bathroom fistires by late method
Free vartieulars and proofs.  Gunmotal
oo, Ave, N, Decntur, ¥

FULL Size. visible total adding machine,

only §0.95. Unlimited market. Big com-
mission. A

, Dept. E-18. 430 M,
Oaklev. Chicnge. I11

MAKE Big money d:mnmmtmn AMAZ-
ing Handyman Tool,

I uses, Fulls posts,

ToOks, | stimps; jn:h aip Lrucks, Erac-
tors, wagans: lifts bulldings: stretches
mikes clder press:

fences; splices wire;
dandy aiito bubiper jaek ete. LAfis. pulla,
mushes with 3-ton pow Write. Harrah,
£ MI-B1, H]unmﬂe!ld Ind!nnn—
U.H.I.L Omn service stations. factorles. res-
h-unmh. businesses. professions: with let-
tered advertising uniforms, shirts, work
sults, ete. 10D stvles. Emclusive festures,
Dig pdvonee commissions. Pres  ogUle,
Topps, Dewt. B-7, Rochester. Ind
OROANIZER To secure local members
far Execillves' Nallonal Assacistion, (Xj,
Washington. D. C.

LOCAL Reoresentatives. Home study
achoal, Davison Tech, Grand Avenue,
Dwtrodt.

EARN Money In your spare time taking
sitbseriptions e Popular M anics. Un=

ted m:bﬂutits. every famlly &
pect. Basy o sell. Bonus paid in ad hinn
to libernl commission. Bend posteard
further detalls teday. Cireulation Depl‘.
Populnr HHJ:amu Magazine. 900 E. On-
tarie Bt.. Chicamo.

AGENTS WANTED

MEN—Wamen.  Bell amazing, lnt
?u':?le:ﬁt rmi?hu%?nrgu Drglnﬂtgﬁe %mﬂbﬁ_
Izon Ave , Mew York. B ' B

BELL Dresaes low os 5124, Hundreds
sensationn] bargnins, Actual samnles free,
Bend dreas size. age, Harlord, Dept, R-242,
Cincinnati. Ohlo,

BI.E"-’S;_.I“EI‘IEON&EY l'-lu'lndqrw ﬂelﬂaglﬂlg
J oustkeeplng apoproval. On
ten §2.25 sales dolly to housewives. fae-
torles. schoals, stores will make you
§150,00 monthly, Carter Products Coarp.,

301 Front Ave. Cleveland, Ohlo,

MADIC Clothes brish t'nluu,un.unl
invention, “Ernses' dirt like magic. Snves
drycleaning. Bensatlcnal seller. Bamples
sent on irinl Kristee, 123,
Akron. Ohio,

AGENTS: Smash mo prices! Bantoa
coflee 12c 1b. 4-oz. vanilln 8'5c, Razor
hhdu 10 for Blhe, 100 sticks ehewlng

150 oliver galns. Premiums, X=
pcril."nu: UDNECESSATY, Com-
pany. PO. Bi. Lauis. Mo

DEALERS Wanted: Plrkham meial win-
dow acreen [rames. Omn the market for over
30 ¥ears, Can be installed for the price of

word, Bend for deseriplive literature,
Lata I'rnducl‘.u Company, Box 215, Tex-
arknna, U

AGENTS Wnnt-ﬂi for men's reversible
for-in-hand neckties.  Ward's Movelty
Shop, P.O, Box 042, Albany, New York

Wanted to =upply Hawlelgh's

Rush name,

Carnation

MAN
hogsehold products to consumers. We train
and help you. profits for hostlers.

Ho experience nocessary to start. Pleas-
ant. profitable. nified work., Write to=
duy, leld.l:h EN k. A-53-FPM. Free-
DOEE,

(}IF'I‘.RH.TH Bteady business resilvering

mirrors. Making chipped glass nameplintes,
slgns, Write %rlmh. Plater. 128, Marion,
Indlana.

FHEE Water and our concentrates make
08 products.  We supply labels, botiles,
Enormous profiis. Quales, E-20030 Ruos-
pill. Detrodt.

“REFLECTO-FLAG ™ — Palriotic carded
gpeclally supremes, Service stations, 5!;,4]11:;,
ete.. buy guantities. Make 535,00
Bales plan and sample. 2%c. U, B, Muau
cintion, Colden, ColoTado.

MAN In every factory, sell gritless hand
soAp. No chap.  Trial size quarter, T, L.
Camp, Sta, “A,"" Cincinnetl. Ohlo.
EO0HOOL Senjors—=ESell groduation cands,
America’s largest. fostest selling display,
0% eommission. Pres mrﬂ;,nql.'[nlw:m],
Engraving & Printing. Box 745-M, Pitls-

bureh. Penna.

ADAMS New roach gum to kil cock-
roaches, Tremendous market, Sensations
al profits, Territory information. Send
10 cents. Adnms Products. Whittler, Calif,

lon. Beason starting. Hurryl
Craftcards, Box 235, I"I.l:.Luhurl:h..

JANUARY, 1941

WYBMADIITY Bample,
pestpaid.  Slade, Box 251,

HUGE Profits in 1841, Perfected sell
starting clgar lighter, Mo flint ar friction.
Lights in wind. Bample lighter with can
of Auld and sales pinp 3be, New Method
Co., Box PM-8T, Bradford, Penna.

N‘E‘W Businesa neceasity. MEN.’I-F.HH-
waiting, Repenks, Act nmow! Simplex. 151
Seventh Ave., New Yark

. 0% profit.  We
finance you. Address Goeo, H, Hons, 428
8. Halsted. ﬂl.“llml:n 111

prices = dime
Tampi. Florlda,

AGENTES — Opporiunity make mobey:
baook contalning 137 suocessful
plans; home-office; send for free intro-
ductory booklet. Elita Ca., 214 Grand St.,
New York.

AGENTE—To mail our literature. Oood
profits, Home  business. Mayw
1105-1107 Brondway, Mew Yark. o

DO ¥ou want agents for your proposi-
tlon? Your sd In this space will place your
message before hum;]r\ed.l u!' men sesking
fast-selling nrodu der ““How_to
Beeure Apents, Ls m!lud wii‘h proof. T'l
gladly send you & copy free. P, W. John-
son., Mannger Clossified Ad'n'f.-rl‘.lﬁ!nt Piom-
nlar Mechanics Magazine. 200 E. Omtorio
5t.. Chicame.

BE A specialty agent. Particulars 10e
Johnson, Bax TI3, Emory Universiiy,
Oenreia.

AGENTE Wanted. BSell vanilla favering
pawder. MNonaleaholic, Package 10c. make
Box 83, Bath Beach BSta.,
Brooklyn, N, ¥,

HUGE anﬂ-s selling new  “'20-in-1""
kitchen necessity. Hotalls 25e. OCosta yod
limadmndt!'lzﬂngrnu DR, hem.
Bnmple  10c.  New  Method Co.. Bax
PMM-8T, Bradford, Penna,

BELL TUsied i.‘]nUth‘ Lar galns from hom
store, nuto, Shoes 1he, mon's sulta. u'.rer':

pcoats 75c. dresses 10c. Experience unnee-
essary, Free wholesale catalog. Superlor
Jobbing, 1350-B0 Jefferson, Chicaga.

SELL 1841 Income and Tax Recosd.
Huge profit. Records Company, 3636 N,

ving, Minneapolis. Minm.

PATRIOTIC Goaods sell fast. Amnzing
new items. Bell something different, Make

profits. Literature free, W, H. Wal-
dron. Huntington. West Vieginia,

JUST Oul.l Beautiful Christmas tinsel
elema. 11xl4. eardboard. Retails 38, cost
54,50, 100, $1.00 brings 15 samples, peste
pald. Aely. 308 Bewery. New York,

BRAND MNew money-saving auto product,
150 to 500 percent profit, Tremendous
markel. Milliong heed it. Territory guar-
anterd, Thermo Exoprofit. Peoria. 111

" GOOD Bldeline for prinking and adver-
tising salesmen. Decaleomania nome plntes
In amall quantities. Great demand. Alse
make monoy anolving nitials oo agtomo-
biles. Free samples, “Raleo,' 1305 Wash-
ington 8Bt.. Boston, Macs,

“WALADDIN'G Mamlc Lampi”

Crlom
brightly in darkness., No batleries or w:rn.’
o T kit Wotera s Siimas

; o4 mox
Bide., Cleveland, Ohio,

profits on  food
Rugh name for trini e T g
rinl ou or.

Ro-Co, 2010-U Dodier. 5t. Louls Ms.
" ONE Relerence and 25¢ stamps  bring
you sample outfit to start making money
Immediately with Mexicon art goods. Tre-
mendous market. Ble profits. Marguesp
Company., Apartado 1176, Mexico City.

TPECW (s, It By oo
TS, oW g =
1.il'l|:l. sam: hlﬂ? Atlas, ?Dﬂcﬁllahi]é
CAED.

CALL On =ervice stations,
necessity, big profits.
Californla.

AGENTS: Elﬂ.h'l.i:t names on pockei-Eey
protectors,  Sample ok wWith Your mame,
gedress, ISc. Stamping outfits. Emblem
cheeks, check-foba. name plxtea. Mart Mig,
Ca.. 303 Degraw St, Brooklyn, N, ¥,

FREE SBuwmple—Amazing cleaner:
homes. taverns. everywhere.
fnst repeater.
Chicazg,

SUCCEED With your products. Make-
sell them, Formulas, Processes, Ascorate
analyses. Catalog free. B. Thaxly Co.,
Washineton. D,

MINHFJ\ETU'RE Soeclaltiea, hire azents
Biig amv}'. Free lternture,
Gt!h!rt Suoply, 5-F West 24th, New York.

ADENTE—3007% Profit selling gold leaf
letters: stores and offices, FPree samples,
NMetallie Letter Co.. 433-B Narth Clark,
Chicago,

ENGRAVED Nimu p1a nnmtm'l
EIRTE, €6c.. oasily large. Bretf
Hros., WInL'h:r\u'p hl:ll.l.

AGENTH! Two 4 dar—Eeeps the poar-

houge awigy, See pdvertisement page 1334,
Mational Luboratories,

New item,
Knipp, Long Besch

sells
Big profit-—
Beteo, 500T Irving Park,

HIGH-GRADE SALESMEN

INVESTIGATE Tremendous —money-
malkin % Ea azsiblllties taking oeders for
baby chicks from farmers, bock-yard rais-
ers, commerelal pouliey plants. One 500-
chick order ean pay you to $15. 00 commis-
sion, Many agenis take several orders In
8 day. Make big money immediately. Lib-
eral bonus checks Iater. No lnvestmaont,
samunles, or experience needed, We deliv-
ef. Write today for complete detalls and
free sales kit Bagby Pou Form, Box
1005-A, Sedalin, Missouri.

REVOLUTIONARY Loud speaking inter-
eammunication svetem. Talk privately
back and forth. to ong or any number o
stations, even 2,000 feet away. Any station
originates calls. One electricn] connection,
Ko servicing. Essily installed. Ouoran-

,  ‘Techmical experience unnecessary.
Twao-minute apectacular demonsiro
Thousands prospects,  factories.  offices.
Btores. aute dealers. lumber vards. res-
tourants, ete. Wa earry the accounts,
Free trial to customers—sells Itself, New
low price. Men enrning high ns 8160 week.
Frotected territory avallable. Free dem-
onstrator effer, Inter-Commurication Syss
tem of America. Dept. 312, 2440 Lincoln
Ave., Chicega,

CHANCE To build regular ineome ob-
taining customers for high grad
Lobaeo. ce used. repent
sured.  Sample kit
waork. Male, female,
Gnp, Penna,

ADVERTISING Book matches. Amer-
jea's largest manufacturer of union lnbel
bugk matches, Fast selling line.  Large
snles  producing Elt.  Samople matches,
Complete cut catalog, 13 color combina-
Hons makes selilng ensy. Commission in
advance. Superior Ma Company, 7530
Gireenwood, Dept, M-1. Ohicago.

SELL Complete line calendors and print-
Jnlr at cut prices. 100 four color calendars

EL85: 2000 business cards §1.50: 1.000 en=
velopes or statements. ote. $1.75: 25 print-
od smles books $1.507 1.000 process em-
bogsed cnrds £1.50: 2,000 two-color labels,
free holder $1.50; 2.500 nted handbills

ravided,
. J. Conway, Inc,

£1.75. One-third comm, oatfit. Bar-
gﬂg Prig. Co.. 189-F W. Madison. Chi-
' B Wall signs, Grick salon;

MERCHANT
big profit. 3_samples. particulars l5e.
Richards the Printer, Indianspaolis,
ADVERTISING U.l.ﬂ.t‘ lightérs — Two
midels, guick profits, don'i fuil to m\'ts—
tignte, Write today, Richardson Mig. Co,,

Dent. ML, Aurora, Missourl,

BIG Commissions—saelling to stores cel-
lilatd pricing Llokels, L'n.ELu.I shell mould-
ing. To restaurnnts DR COVEER. Adiibe,
P Prlﬁl:nlz Press, 104 Whjte Bt.. New Yoric

NEW Patriotle business cards. Sweeping
country., Over 200 ness necesaltied,
printing. calendars, Xmas grestings. Low-
est prices, Commissions advanced. Bam-
ples free. Northwestern, 625-TH Jockson,
Chleago,

NEW Specially—Eslls every business nnd
professional man, Four $15 sales daily pay

Farrell cleared over 81,000 00
manthly, Write F.

E Armsirong, Presl-
dent. Depl. PM. Mobile, Aln.

“GALLOPINCG Imiﬁ“—wlctnnmed by
salesmen, If's really hot! Plenty imme-
diate - repeat commizslons, Every retailer
—service station wants I Hurry! Unis
versal, 23T Diversey. Dept. 0513, Chicago.

EXPERIENCED Salesmen [or diceet aell-
ing of patented made Lo fEeasyife farm
fitted shirts, Cannot be puarchased in
stores. Excellent side line for tailoring
splesmen. Prices $3.00 to 85,00, Very nts
Bane-Fit Shirt Co.,

Lractive propesitlon.
Paterson, N, J.
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BELL Business cards. stationery. book
maokches, guimmed lape, restaurant heces-
sities. salesbooks, adv. specialties. pencls,

feiure ecards, calendars, Christmas cords,

WSt l:lr.lm 407 comm. Experiencd un-

Pt TTT deals. Bales portfolio
rree wﬂlena 1130 Oladys. Dept. 41. Chi-

HEYULLI'HDN&F.‘I New  Iaventiosn.
Thousands proapecis cve wre, Men
eRrning high a8 llﬂO N0-2150.00  week.
Placed on free tripl, Sells itself, Orders
Ananced by Inctory, FProtected territo
available, Free demonstratar offer, h
Willlama, Balesmanager, T8 East Wacker,
Dept, S8V, Chicago,

“TADVERTISING BO0K ml[r.h.u—Wnrlﬂl
largest “direct selling™ book mnatch fag-
tory offers advance cash carnings calling
an every tvpe of business, Experience un-
necessary! foll, part time, Low ﬁma far

high quality: auick deliveries,

zet arders. repeat m-bnq.xI‘
instructions, Match Corp. Am-u.ru:l,
3343 Weat 48th PL, Dept E-1, Chicago.

$300 PROFIT Next manth on $425 sales.
America’s finest automatic fire nmur:tlnn.
Largest commissions. Comnplete line. Te
ritories. PyroTecTor. Bradley Beach. M. 5‘

CALENDARS—Benutiful complete Lne,
all slzes, Including jumbes, Samples free
Also Christmas pards, Fleming Oslendar
Ciom Ciol! Grove, Chicago,

BLADES—Big profits, Best gquality, Fac-
tory prices, Postpald, lndes, Bui-
fnlo, M. ¥

A REAL Future for you with Red Comet
fire control products. Low prices, Proved
geven years. Splendid ]ll“ qqtﬂ‘ I"'pgg.
Bomae good tertitory open. Excl
aulek. TH Red Comet H'ulldhu: Lit-tlel‘.un.
Colorado

EXCELLENT Opportunity iﬂ"ll‘ll our
compiete line of brushes, largest commis-
Blons. Write Tor sales hﬂl:l Wire Grip
Banitary Brush Company, 2308 Sth Ave.,
New York.

EDTCATIONAL AND INSTRUOCTION

NEW Opporionities in alr sonditioning.
electric refrigeration  and aute  body-
fender Including metal work, wel
pajnting. Mnany traiped men sarm up

-350 weekly. Start preparing now. Oet
free fncts, Dtilities Engineering Institute,
Chienms.

1314 Belden, Denk 111,

BLUEPRINT Reading. Lav-out. Drnl‘b—
lng. Home taught, Davison Tech, T Gea
Avenue. Detrolt == Hk

LEARN ‘Rl.tr:ﬂ\mltlnl. Material instruc-
tlons for atart d whal supnly cata-
lom. nll $1.00, Hulun.d not 0. K. Stewart's,
T21 Olive 81 LuuL: Mo,

NEW R-DI tduh.l.h‘m. Instruction
book in uudrnhndahla language. $1.00.
MacEndres. 5H1 N. Wolcott, Chicage, TIL

NEW Copyrighied instruciions for ob-
tainlng goveriment positions, Detalls [rec.
!:tm-u-r blishing Co.. Box M-145. Baltl-
more,

Intro=-

Increass tn-:um:.
tsmen’s

DHAFIE!EH
ductory  Instruction,
Foundation, West mdlatd Mass.

U. 8, government loba now open, Name
Job Interested In, eomplete research fur-
nished for 10 conts only, including fres
sample test, Test yoursell before invest-
ing, Civil Research Berviee, 871 North
Wells Bireet, Chicago. Ilinods.

s SNIECE, LNICEND, LInGdE.
LEARN Bilg pay trades in a fow weeks.
Drecorating, paperhanging, frelning, mar-
bling, sign and paloting,  Cata-
log free, icago _ Painting Behoal, 102

Weat Lake Birest, Chi
tlLuH.

LEARN Auto mleh.l.nl:s body,
welding elsctricity, rd'rl..wrl.tlun.
Btevinson's. 20084 Main, Eansas 01
CLINICAL Laboratary technic tl.-u.[ht in
Tour own home, Frnr:tlca outfli iupﬂ]ql:d.
Bulletin free. Imperial Technical t=
tute, Box 484-E. Elkhart. Indiana,
HIGHER Arithmetic t-:ll.'.'hn shortest

methods of figuring. Frederick A. Bemi
2410 Beronrd “ ..5;., Chicago, e

LEARN Tﬂt granphy! Opoortunities now
available to bﬂmn:n dur to new raliroad
retirement @ct.  Expenses Catalog
free. Dodee's Institute, Hiaté Ave., ‘I."nl-
paraiso, Ind.

U. 5, Gov't Jobs pay up to $40 & week to
start. Get ready for next examinations:
radlway pestal. rural carrier, mall urrllrr.
office help and others. Free Dook tells how
¥ou may gualify., Write guick. Patterson
Schonl, Dept. P. M.. Muur, N: ¥,
EECHET Invnnnuun. Expericnce un-
necessary, Detective particulars free,
Greorge Wagner, M-2640 Broadway, N. Y.
:-:.E“.Ew‘:n"“""’ s el R
cal B,
Inr Mechanics, Bt. Clair, Chicago.

T LEARN Watchmaking, Matsr(al instrue-
tlons for start and whnlun.lc supply catn-
loe, &1l $1.00. Fefund not OUK. Stewarl’s,
T Olive 8t Louks, Mg, ~

“HOW To Dreak and Train Horses ' —A&
haok every farmer mnd horseman should
have. It 1s free: no obligatlen. Simply
nddress Beery School of Horsemanship,
Dent. 1101, P‘leaannr. HIfl. Ohio.

DﬂnP‘I‘HMEN' Wanted! BRig-pay joba.
Train at home. Simplified, thorough, in-
eipenslve insbriiction. Roam 1-00 Ohlo In-
atitute Technology. Greenville, Ohlo,

LEARN About finger printing while play-
Ing new gume (-man playving cards. Dime
brings Information. Refund coupen. Tell-
Tale. Kenosha, Wisconsin,

MEN—Women, Oet U 8 movernment
Joba, Commence $105-8178 month. Pre-
pare immedintely st home for 1041 exami-

natlons. Foll partienlars—I1

8t tians,
free, Write l'-ndla' nstitute,
Dent. M3, Rochestsr.

VOCATIONAL Guidance will help 1I‘UL'I
get n job or n better one, Not

Frunklin
. X.

FLAYS, STORIES, MANUSCRIFTS

:-Lnl}ti EPI.EH uEaut R engl.%“ &a
s L= - 1
Church, New York ?'." o

.~ FREE Teat for writors! Send postcard
for free market test. Hundreds of paving
markets seek sbories and articles, Learn
the markets best suited to nd =ell
We help youl Mo obligntion! Gnmrurt
Wriler's Service. Dept. 577, BEt. Louls,

BHORT Stories  revised. 1t
_gllrh!l!ll. Hurah, Box P-1013, mbu!rg:

ETna

... -3

ompetent revision, tyoping,
marketing direction.  Welton Tinney,
Winnabaro, ‘Texas,

CARTOONING, COMMERCIAL ART,
SHOWCARD WRITING, BIGN PAINTING

making busi=
. Writa far decats. Helsy Boeciaits.
111':.? Brondwiy, New York. !

HH.'I"E Your own mone

ADVERTISING AGENUIES, LETTER
WRITERS, FOR ADVERTISERE

ADVERTISING—Placed In any publicn-
tion, anywhere. ,-T written. No charge
for our services. Wrile for special combi-
nation offers: tell us what you want to
ndvertise. LeGrand Advertising Agency,
{Established 1923). 34 West 33rd Btrest,
New York

ADVERTIEE Profitably: 8185 renches
5.000.000 Sunday newspaper readers with
A4-word ad. Newspaper, magazine, mail-
Ing-list ratebook, free. Chicago Advertis-
ine Agency., 3-PA West Jackson. Chicagn,

LEARN Advertising at home. Ensy pras-
tleal plan. Mo text books. Common school
education auMelsnt, Interesting boaklet
and requirements free. Pore-Davis Schoal
af Advertizing, 3801 Michizan Avenus,
Dept. 3431, Chicamo.

INCH Display advertisement fifty magm-
zines. year $15. Wood's Popular Serviess,
Atlantie Clty. :

ew Advertisers Hate Gulde, &4
pames. Includes evervibhing Lowest rates.

. H, Brown Advertising Agency, Mer=
Mﬂﬂz..!ﬂ__a._._fl Chicage,

TISE—I14 Word In 71 newspapers
HM Ctl-‘:llﬂ-td nnd dl-i'nln:r ndl plnced in
all publications. 'I'..nwu rates, Complete
difect mall campaigns,
tion for freo aun‘uﬂ ons.  Kirkpatrick Ad-
vertlaing, 540 Morth Michigan. Chicage.

ﬂ'ﬂ]ﬂnﬂa {Downtown) mall address 81

month Your mail reforwarded dally,
Crenernl Business. 56 West Washington:
festablished 1919,

1mm HAMES ous kinds. Btate
Em;.::gedl Q E!r'rl.r:e. HI] Bouth Wells,

TT-EE 24 Words, 1459 newspapers
iree.  Advertising Buresu,
515 o {:nu.n!e Grove, Chicago.

ADVERTISING Placed all magazines,
newspapers, radio.  Lowes Fros

service, 54 page rate book free
ndurtlﬂnﬁ goney., A-180 West Madison,
Chicago. ucoessars to A
lished 28 years.

BUSINESS BERVICE

WASHINGTON, D, ., downbown
“"branch office’’ Mnail reforwarded daily,
JMawkins Mall Service, 908 Fourteenth.

1,000 ORIGINAL Letters—Agenta and
mail order buvers—g4.00. Particulars free,
Crown Mall Order, 184-FPM Monroe Street,
MNew York,

EUBBER STAMPS AND OFFICE
BUPFLIES

SUPERIOR. Indexed Cushioned, Two
]:Inm. 2bc; three 38c: four 5S0c: slema
£1.60. Blocum, 814 Bradley, Peorin, I

T LINES 25c, 3—380, Signatures $1.50.
Btamp Waorks, Inﬂllmmm. Ind.

ENOB Handle, m“htupnd 2 lines iu.
3—38c, Stamp Works, Centerport. N. ¥,

CUSHION Handle, 2 limes Z5c: 3, A5
?EP,‘#" Pleasant Ave,, Bergenfield, MNew

2 LINES 26c, 3 Lines 35c. BLamp Works
Auburn, Nebr. '

TYFEWRITERS, DUPLICATORS,
OFFICE DEVICES

an

ment agency. Natlonal ﬂ'f"l"iit Denl:. Mo

i, 330 5. Wells 8t , Chicago
.IlH‘.!THIIE.TIE Simplifted. P::E Infor=

mation. Arith-Magic, Dept. 31, Maywood,
Illinods.

IMATED Cartooningl

AN
e e Pmln:thllnul

Professionndl  Home
Cosmonalitan Btudio, - Alima:
ning, Box 346, Hollvwood. callf.

WATCH Repalring is steady profliable
work. Experts usually in demand. You
can learn walchimaking trade al home,
spare tme. New original instruction sys-
tem E:rl?-{. engrﬁﬂnu eoirse  incl
Write for free details today! Nelson Co.,
500 Bherman. Deot. A-2001, Chicago,

WELDING—Electric nre. Learn profit-
fble tiade aquickly through aclbial pras-
tiee. Individual welder instruetion mt
bare cost of materinls, TPull particulars

free. WValuable welding lessons book Gie.
Hobart elding Scheol., Box M-115,
Traoy, Ohin

YIRETRANCE Agency Accounting' only
£3 00, Details free, H. E  White, ToM
Bouth Bpring, Los Anigeles.

INVESTIGATION P'u.:n: big. Delective
BXPETIONCE Unneckssary, Study onder for=
mer federal special agent. Write. Ameri-

can, Hoom A, 0B 1l4th Street, H. W,
Washington., D. C,

44A

III'JH'BY In portrait sketehing. Progres-
&lve sieps L you. 30 complete lessons
51,00, Harold Parks. R 3. Yosilanti, Mich,

K Talks, Laugh producing pro-
mEram. 100, Catnlog 10c. Balda, the Car-
toandat, Ch_h.'!nlh. Wisconsin,

AMATEUR Cartoonists. earn cash, spare
Lime, ;In.ii advertising curtoons, Ad-
Bervice, Argvile, Wis,

ART Mnagazine Including directory nrg
books-={ree! Send 10c postage, Art Head-
nuarters, Doty Street. Madlson, Wisconsin,

PEH Ju:d Ink drawings. Let us drow
yvour advertising and catslogue |llustra-
tlona, from photas. copied orf objects. Dest
work and r prices. H e_Btudios,
1814F Dnkdale Avenne, Chicage. I

CARTOONING Course:—30 {llustrated
Imnmﬂnwr Ilﬂ iﬁ'tﬂlu d;"i:uu' n;mrﬂ:
pens uf =1 .00 eam oS ?n.'l
Montes B o, Box 983, Pasadena, Calif,

INCREAEE DPusiness now, ""Exesllo-
graph™™ Rotary Btencil Printer reprints
thousands everything you tvoewrite, hand-
write, draw or itrnce, Colors, 351975 to
$44. Torms. Illustrated Il.l.erntu.r! free to

eas of professl) memn, Pittsburgh
ﬁrﬂrﬁr Supply, Department K-T, Fitls-

TYP‘EWIIIT!RB Adder. mimeograph.
multigraph. sddressagcanh Send for fres
lists of machines l.hlt will help you at
hB.Il orice. FPrultt. 38 Pruitt Blde., Chi-

FRINTING, MULTIGRAPHING, MIMED-
GRAFHING, GUMMED LABELS

DISTINCTIVE Printing that ¥you'll be
proud to use. Samples froe. Herbert Hick-
man. R-11. Hizh Spire, Penna.

£1.00 EACH—1000 Bik|ness
Ietterheads, 200 statements,

cards. 135
250 Igwits

ERVE . Larger auantities on-
ntely lower, Ea Press, 1 Main,
Gardner. Kansas,

1000 Gxfi CIRCULARS 8236 Postopaid.
Vosacek Preas. 1634A Monres, Chicago.

POPULAR MECHANICS



HAMMERMILYL Letterheads, envelopes,
all eolors. 32 styles type, Free particu-
ﬂ[:. Woodrufl's, 217A Lewls. Duluth,

nn.

%1.00 POSTPAID—I00 Blux11 Bond let-
terheads and 100 envelopes.  Benneville,
A7 West Roosevell. Philadelnhin, s

50 STICKERS. %sx2's, Four lines, I5c.
Catalog free. Reed's Fress. Spiro. Okl

250 84, HAMMERMILL Bond envelones
81 15 E:'dtw-d. Weddell'a Printing. Hills-
ville. Virginia,

x11 Letterheads. 125 en-
ttel=-Endrey, &01-C West

Htnsen, S34T
nna.

lity letterhesds
Nizen's, Bte-

velopes, S1.04.
161st, Mew York.

DEVIL Cards, 8 for dime,
Priscilla, Philndelphin, P:

B0 HAMMERMILL
81,89, Attractively nr.h:
vens Polnt. Wis,

PRINT Anything, reasonable. State re-
guirements, Hamilton Press, 4341-P
Mende, Chicogo.

ATTRACTIVE. Low cost printing. mul-
tieraphing. &

inte reguiremenis. Cables,
Morton, Hansus,
1000, 6% Sob, 24, 8200,
Penni.

ENV
FPohle Press. Honesdale
BUESINESS Cards £1.25 per 1000. Wishith
Printing Co.. Wampum,  Penno,
RAISED—I00 Letterheads and 100 en-
velopes £1.00, rry Press, Albion, Aaine.
1000 MODERN Thinplate business cards
{twenty words) $1.00 postpoid. Golden
Rule Printers, Peorin, Ilinals,

5000 ELEGANT 1 En'ﬁa]ﬂm altfm

3.9 mre-

paid. Circulars, Et‘:r cards
—all pnnlJ.H.l.—ll}'w nnrsu. Good-
print, Herrizonbure, Va,
HT.I'L‘I']'GMH]NG Mimeographing, let-
rheads—Iiowest  oprices.  Irving ter
.H:ndm. w, 4121 M. Hildare. Chleago,
B.I'.rD'IT Business cards, Check-

E

HAlze, BOD—21.00 postpeid, ““Carey-pring,™
17 Chester Fike. Collingdale. Pennsyivamnia.

BILVER Gummed labels. low priced,
samples. Jobey Press, H-188 West Wazh-
Ington. Chicago,

QUALITY Printing, lowest prices. Sam-
f;“" Churchill, 123 Oakdele, Syracuse,

HAMMERMILL Bond nt new low prices.
Bamples, Weslern BStatiomery, Topekn,
AMBAS,

LETTERHEADS, 633 Envelopes, ships
ping labels, statements—380, 1,00 post-
paid. Franklin Printery. Box 5062. Chi-
LRED,

TTE00 T3x304 FOULR Line gummed stickers,
26e, Morits Printery, Saginaw, Mich.

MIMEOORAFPHING — 500 Posteards or
300 letters 1 00, Additional hundreds. 10c.
No lineage limit. Samples free. Dollar
Letter SBervice, 180 W, Washington, Chi=
CaKD,

FRINTING OUTFITE AND SUFFLIES

ATF Foundry type, lines, soris, Hnu-
3 Ornaments. Box 4464. Philadelphis,

HEW Tvpe reasonably priced. M. R
Landis lI:.'-u th.'.hl-.l 1, Penna,

ETERE ts—Hample :Er.',. Flint,
i1 ai:th .FLI.Ie Chattanmu Tennessee.

PRINT '!'m.lr own cards, statlonery, cir-
circulars. ndvertising, Save money. Sim-
ple rules furnizshed. Print for olivers, n].tl:

profit. Junlor ontfit $828, se antilts
816.55. Detalls free. Kelsey, Inc.. T-11,
Merlden, Copn.

FRINT At home. 10c will bring n com-

ete catalox of presses. type and supolies.

. Peiffer & Company, & Columbia S,
HNewark, N. J.

BAROGAINS — Presses
Bmd stamp, 158

Hl-rlm:rd Ctmhﬂm

BEI:I type, aupplies. Lists 3e.
Turnbaugh Bﬂ'rl(ﬂ: Loysville, Fenna,

FATEXT ATTORENEYS

PERSOMAL Patent counsel—I mssume
complete responsibility for each ease I pe-
cept. 1 give ¥our invention my¥ personal
attention throughout to obdaln maximum
proteciion which vour Invention warranis,
I e vou each step to teke—tell vou
plainly what costs will be, Fees reason-
nble: deferred pavments i desired. Write
me confldentinlly for preliminary advies,
Merlin M. Evans, 718-A 8th Street, N. W.,
Washingion. D, .

L. F. RANDOLFH. 302-B V':tnr Bide.
Weoshington, D, C, Low cosl, lnd
information free.

JANUARY, 1941

INVENTORS—Patent your invention—
Hend now for our new [ree copyrighied
I.n-uu.khl “How tn Protect Yu-ur Invention™
and “Invention B form. This boak-
let gpuides the Inventor from the I'Irst, atlrn
toward poatent probtection to fnal
making from his I.nvenu-uql m:v.auna-bl.u

fees, conscientious oounse MeMarrow
and Berman, Registered Patent Attorness,
E&irﬂﬂ- Barrlater Bullding, Waahington,

PATENT Your ldea. Write J:m:l'l].edln‘teilg
for two {ree “Patent Protection
and “*When and How to Sell an Invention.*
Fully explaln many interesting points to
Inventors and ilusirate important mechan-
el principles. 'With books we nlso semd
“Evidence of Inventlon" form. Promotb
service, rensonable fees, 43 years' experi-
enee, Avold risk of delay., Address: Vie-
tor J. Evans & Co.. Registered Patent At-
:umesa.c;lll-a. Victor Building, Wothing=
on. 1.

INVENTORE—Before disclosing vour la-
vention to anvone send for form “Evidence
of Conception': “Schedule of Government
nnd Attornevs” PFees™ and instrue !
Bent free. Lancaster. Allwine & Rommel,
411 Bowen Buildine Wuhiln;tun. D G,

NV T Tn{:pmﬂut I-1i‘.!"n toward
protecting your righ yvour inventlon—
without i:lbll:lntlnn Write today for free

“Record of Imvention' form and complete
instructions for making leen! disclosure of
inventlon and establishing date. We also
grnd fre page book, “Patent Guide
for the Inventor’ ' —telling importamce of
prompt &clion: I:uw to sell and market
yaur II'I'PH'I“DII.. how to make application

far patent' les of successiul fnven-
Hons, ia of how & patenl pro-
Lecls l"i:l'l.l1 uur reasanable charges for

preporing  applications  incloding  official
drawings and technical specifications: con-
fidentinl search service to be reasonabl
certain Invention 8 patentable; promp
urv'lne:LftrtEL secrecy: plan for you to pay
In small payments as vour applicatlon
progresses: other {acts you want to know
gbout patent woroleciiess. Send for [ree
“Potent Guide and “Record of Inven-
tlom™" form today. See page 15A for furs
ther information. Clorence A, O°Brien,
Hegistered Patent Attorney. 1A1B Adams
Building, Washington. I C.

PATENTS. Protect vour ldea by secur-
ing free “*Proof of Invention' folder. Ex-
ceptional personal service,  Esiablished
1Mo, E, E Vrooman, 891 Woodard Bldm.,
Wazhington., . .

HIRVENTOR'S Guide'" free: full infor-
mation nboutl patenting. selling inventions.

Frank W. Ledermann. 154 Nassau Street
Mew York,

INVENTORS—8end for free booklet
YPatent-Sense. " Information based on 64
vears experience. Lacey & Lacey, Dept.
5A, B35 F £, Washington, D, C, 2

Booklet free. Hlnhut 'rllil'lil'—
Promptn

Whatzon E, E:’a!mn Pubent I.l.'n'_‘.'rr T
Ninth 8t., Washington, D. C.

FOR INVENTORS

HNOTICE! War [nvenblons! Mew gov-
ernment agency—Nationnl Inventors Coun-
cil—now funetioning. Made up of Indus-
trial executives experienced in develon-
ment and uuuzuu-m af Inventions. Pur-
pome i to study and recommend military
of naval adoption of inventions submitted
by civilian Inventors and wvaluable o
country's defenses. We nre prepared to
expedite preparation of patent application
on any war inven . Send ot once for
our two free Rdvisory books on patent pro-
cedure. Act mow to lnaure prompt dispo-
sition of your invention by this new board,
Write totay—Victor J. Evans & Co.. Regis=
tered Patent Attorneys, 413-A Victor Bulld-
ing. Washlneton, D.C.

INVENTORE: "th’.‘lngmnﬂnu'nm I"n.:r
our d2-page Llustrated k mailed abso-
lutsly free. Crescent Tool Co., Dept. Z8
Cincinnati. Ohio.

SALES Company with excellent contncts
in automablle industry is prepared to mar-
ket new inventions of improvements on
commission basis, Sales Co.. Ponobscot
Dlde.. Detrolk, Mich.

I BELL Patents. Estahlished in 19040,
Charles A, Scott, T73FM Oarson  Ave.,
Rochester, W. ¥,

INVENTORS—A complete notional serv-
jce—Patent searches, models, drawlines,
onelneering.  testing. Ideas eommercial-
ized and sald. erw far free booklet. “'In-
venting for Prof Cameo Institute of
Invention, ﬂnml:\o Bldg., Grond Rapids,
Adich,

INVENTORS: Take fArmt sten toward
protecting your inventlon—without ohliga-
tion, ‘Write for froe “'Record of Inven-
tion™ form for establishing date of inven-
tion and free “Fatent Quide far the In-
ventor''—telling Impoartance of promot
action, confidentinl search service: how to
sell and market Inventions: details of con-
venlent puyment plan, Bond for “Patent
Guide” and “Record of Invention™ form
todny, Hee page 15A for additional infor-
mation, Clarence A O'Brien, Reglstersd
Patent Attorner. 1AlA Adams Building,
Washington, D £,

SEVERAL New inventions we reeentl
developed have been placed suscesafully hr
us for sale In department and chain stores.
New ilems needed,
on cogperative basis. We design and de-
velom your inventlon: obialn patenis: man-
uiacture tools, dies. stampings. We spe-
cialize In wiasties. Write for free esti-

metes. H. & 5 Engineering Co.. Depl.
EIF' 1, 17 Enst 42nd Street, New Yark City,

TINVENTORS: Profit by vaur invention,
A practical talk to inventors by
perienced manufacturer. Our 88 page
booklet “Mind vs. Matter' malled upon
melu-t- of 25¢, Hu E?nimeerlut Co,, Cin=-

cinnatl, Ohig. Dept.

CASH For 'Drll:uﬂi ldeas and inven=-
ziﬂ!u-. Mr. Ball, AB-fdil Pleasant. Chi-

T MANU UF&E-'I'IIRERE Addressps—215 ANy
line §1. Many buy unpntented inveniions.
Manufacturers Directory, 158 Morth Ninth,
Columbus, Chio

INVENTORS Unpatented  Invenlions
completely protected at total cost 8180
Show valuable ldeas to prospective buvers

salegunrded sgninst theft. Also prolects
EOnEs. short stories, acenarios bofore copy-
right. SBend §1,00 for Inventor's Protection
Flan. Moroney, 321A Gind 8t, Brooklyn,

FERMANENT Invention, showroom, eco—
namical: guick Tesnlts! Invention Show-

room. 1240 Lexington Ave , New York Clty.

HAVE You o sound, practionl invention
for sale, patented or unpatonted? I =o,
write Chartered Institute of Ameriean In-
venkors. Dept. 4-4, Washington, D. C.

WE Locate buyers meritorious patented,
unpatented inventions, If will sell, reply
immedineely,  Descriptive booklet,, refer-
ences, frec. Invention H.un-urter. SA-11306
Bouth Fairileld, Chi

INVENTOHRS—Send :nr Ti-page book an
patents. Reasonable terms, Consclentious
ll‘ulim:rd':’ to inventors, L, F. Randolph,

st Patent Attorney, 303-E Victor
£.. Washington. D. G,

INVENTIONS WANTED

MAKE Your inventlons pay, We help
vou. 30 vear old firm offers compleie serv-
Imal&msmlmgrwa’. &Jrrlj[;]‘.: lasml.t:: re-
Ear nyen ] tRmpiags
metal specialties, dies, models. ete. Cata-
log  mivine “inslde™ Information free
lﬁ&ll&!\!m Toal Co.. Dept, W. Gl.n.eln:lntL

PATENTS. Inventions, sold. manufme-
tured. fnanced. Perrin Co., 400 Pontinc
En.gI Pontine, ﬂ!nhlgln

INVENTIONS Wanted: Have ¥ou an in-
vention Lo &e11® Write for free bookiet de-
scribing ampzing low-cost service offering
specinlized it of monufacturers secking
patented, unpatented inventions. Inven-
Lors In.tnrmnluu Servliee, 10 E, 43rd Street,
New York., Dept, M,

INVENTIONS W, Wanted, Cash or roval
Colburn Ente Dept. A. 1HB Con
nental Blde . Los Anieles g8, Callf,

CHAIN Store items patented of pending
n_q.r.r:lua:d gubtrlght or rovalty, Warren,
North Washington, 5t.. Boston, Mapss

INVENTIONS Wanted on rovalty basis.
Laule. Hox 848, Hollywood, Colif.

INVENTIONS Bold, Patented. unpat=
enled. Guamanleed service,

Helpful in-
formation. Erobrer, 831 - 32 Avenue,

SIH.IP‘LE Pracibcal inventions wanted by
manufrcturers, patented or unpatented.
Faor Information write Chartered Institute
of Amerienn Inventors, Dept. 4-D. Wash-

ington, D, C. e

CASH Tar In'renllm::-—--!’lienlrd or u.n-
patented. Mr. Ball. A-$41 FPleasant. Chi-
CILED.

WANTED=Meritorious notented. unpat-
ented  Inventions. Booklet. referemces,
free. Invention Reporter, S§B11Z50 South
Falirfleld, Chicaga.

INVENTION Finanee Magazine, B)-G
Wwall Streef. New York, Important par=
ticulars free.
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SEMALL Inventions wanted by manufac-
turers. I'll help you sell your inmﬂ
Write for free circular, Stanley
TE35-1 Euclid Avenue, Cleveland, Gh-kl

FATENTS FOR SALE

MANUFACTURERS Attention! Pliers,
lntest Invention, Un"mited markei, In-
vestigate. (M-1), 3863 Beatrice. Vancou-
ver, B , iLh
FOR Sale—FPatent on poeumatic  tire
valve, Elminates wvalve trouble. John
. Legrand. Tows.
128 Imﬂ'ﬂﬂﬁ 5 For sale, unpatented
List 25¢. Farris, Derry. New

MANUFACTURERS., New aell using
elegtric hair clipper. Patent for sale, or
rovalty, Write Harry Eing, Internatlomal
Falls AT

BELL Your patent through o small class-
ifled ad in Popular Mechanics. Many in-
ventora have found buvers in this way.

rmt ' mladly send it to you.
Manager Classified Adver-
timing, EME Omntario Ell: Chicngo.

MANUFACTURING

HDI:IE‘LH-—E'rl:t:IuI 15 put mr
¥our bdﬂu. We devel models from the

crude perfect working devices, Your
!lki. mizhl. have cammeralal valie,
Hervices confidential. Bank reforences.
Registered praduate engineers at  vour
sorvies, Eend 2he for our 68 page booklet

Matter,"" Rex Engineering Co.,

ﬂil‘lﬂil‘lnlll Ohio. Dept. B,

OAS Maotor power alrplane entnlog Ge.
Polk's, 420 Seventh Ave , New Work.

FROFITABLE, Interesting. inecxpensive.
Make aluminum castings from scrap alu-
minym. Imstructions 50s Elden L. Creed.
Hortlifield. Vermont.

WOODWORKERS—Eend for wvaluabis
new data book with complete line plywood,
veneers. Save up to 3% buying from di-
rect mill representatives. See our offers.
Bend 102 to cover malling (refunded om
ﬁnll grderd. 5. Beck Flywood & Lumbu

n.. mm M. Halsted, Chicngo,

CARVED Hull ship model kits. Ship ATTERNS. M Lawn ornaments, 20
and yacht model Attines: mod.ul yacht !ﬂhﬁuettu 20 novelties. 20 lawn ocroaments,
Ealla, Ihistrated catalog e Fiah Joe each get, all for 81.00, Modern Wood-

or. 1009-M Etowah Ave.. Roval ﬂm:. ek,
BLUEFRINTS AND FLANS
HDUEE Plan books—TLatest 'Lna—-ﬂ-n'ru

free. ular Meshaniss
Et E:Im Chicazo ik

t. Snminaw. Mich.

WOODWORKING Power tools — Make
them yourzelf, Lathe, scroll saw, saw ta-
Motorized Bishe,. Complote. datalls. ooLs
e, Pumttnruﬁrl_eh mnFru.u. 200 E. On-
tario Streel, Chicago.

HOME CRAFTSMEN

WATCHES, JEWELRY, OLD GOLD, ETC.

paid. Pres
4560 Chene H-t.. Detrodt, Mich.

IMVENTIONS — Manufectured in
quentity at low cost by old-ﬂtl-hlii
H:nutu.‘ule mn'pnl.lur. Mo brapches any-

Htampings, ties, dies,
mnlﬂn ele. Free uu.m:.lu Free ca l-l-icﬁ
COrescent Tool Co,. Dept. X-8, Cineinna

im MI.. Irl.iurmnﬂ:m ?n ‘mechan=
electrical eal problems, Com-
led from every I:m:lrn. source. Choate

neet Company. 157 West 42nd
Strest. New

INVENTIONS Manufactured by an ex-
perlenced company. In any quantity ot low
post. Metal specialiles, novelbles, SLamip-
ings, dies, and models, Fres catimaotes,
DOur booklet "Mind ve.

CONSTRUCTION Kits — English roval

tan arantesd. Haobby Bupply Co..
;u Denver. mm

GREEE 'l'un-nlv! alﬂl 1“&“3:;;%
Pjtt.:‘nuEh P‘Er:u:lg_ -

BUILDEAW—Save Eﬂ“.-. Enj caf-
structing this s.w:urlte n-alk work-
ahop =aw. 4x30 table. Bel:ui §1.00 Tfor

ns, instructions

nln Faxson Company,
Prairis Strest. Dowamlac Michignn.
Blinds, supplies, machinersy,

Matter” sent upon | whelesale cotalog 10c "Mmu!n:mﬂu

recelnt of e, Eex Engineering Co.. Cln= | Booklet” $1.00. “Reberts 60,
cinnati, Ohio, Dept. O, Gloveraville, New Yorlk

MANUFACTURING, Any materinl, l-'l-'l!' SQUAREENOTTERS| Make belis. hand-

gquantity, inventions develaped. Milbu bags, ete, Quality cord lumnlﬂ with cat-

Burlington. Kentueky, aloR, l'ru. Heginners catalog nnd

INVENTIONS Devel and m?nﬁll;&li- EAmples, Specinl! Retu!lir 51 Book

Mode gi=

tured. Bend us your ldens,
neering. Osgood, Ind.

MODELS AND MODEL SUFPFLIEZS

THE Model Rallroader Magazine will
show you how to build your ewn road with

Contains de plans. In-
struction, photos of completed roads nnd
ndvertising of reputable manufacturers. 10c
per copy, 32,00 per year. The Model Rail-
rond Magazine, 1568 W, Pierce BL, Mil-
'nuxea Wis
E-uml:lmnl mode]l nirolane motar.
.05, Free lterature. Barker
l;nurlnuﬂﬁlmumnr. Box 35638, Glmlnnd
Heights, Ohlo.
TRACK. Scale—TIinpiate.
Gardner, 2261 Dowey.

O RAURE.
Rochesber. H. N
ﬂmimm—nmuttrul 157 ul—-
kit 350 postpaid Spotls WModels, Elll
Broad. Philndelphin, Penna,
IMMENSHE 52 Page Mini-Train railroad
catalon. 137 different ltems. Send 25c.
DBroadway, Kansas

with se ba:l.nmn outfit, l|| fur $. P Q.
Herw| {:n“ ]!Z!elﬂ._ J-25, Bands BL

Br

GET Free leathercrnft Iml‘mr:tlun mm-
phlets, orices of leathers, tools,
Make rxtra money, Buutl:l‘ul lll't-a. 'I..cqth-
&F Kimplet 5¢. Wilder & Company, 1038
Crosby, Demt. 1F. Chicago. THinods.

PATTERNS—20 MNavelty 25e, 15 I:I.'H I.IHI
toy B0e, @ what-not shelves 23c,
Emeitdu 1730 Wayside Foad, mﬂelnnd

a.

SHELF Brackets,
adg (coin),
Ave,, Omah

15 full size patterns
Albright Bervice. 6001 Railrond
. Nebr.

EHOCKEDOWN Cedar chest, ]umh;_r. i
rlm. l:llu.r-tmmd catalog 10c. Ohiles Ken-
dull Oo.. Decatur, Als.

I LA W‘H’ (] mnmul patterns e Other
'H-ttvcmu 15*7 20" high: Dutch girl. Dutch
te_  haill Lerrier. MeXican mirl

.i!u'.!un Iﬂs. dwarl. penmuin, er ®irl,
3 for e, 25 novelly mt.terns
,uu:;, A.'L'I ‘66 full size potterns $1.00 Dost-

Vanden Boom's, 3821 i, Birother, Box 3J63-BW, Dellngion,
City. Mo, West Virginio,

G000 Working models with eye appeal.
We have spenl M yeits developing ideas
into practien] working models! Let us help
you! Free catalog, Orescent Toal Co..
Dent. ¥-8A. Cincinnati. Ohio.

WORKING Models of nntl-nirerall, nm-
vul nnd railroad guns, Circulars and pho-
tos 25¢c. William CGregory. 229 Bixth Ave,,
Newark, N, J

OAB Motors iraded,
gets 518 50 Tiger motaor,
Waterford.

PFOWER Models. Electrie  rallways,
steam locomotives, steam and mu].lnl: en-
mines. all accossories. metals. B4
EEE catalag J5e. Ch.‘ls. Cale, "i"tl:l.l'.‘l.l.rli.

old m-utur.
Bteinks

I-'P L]
oLOEs,

BRABS Cears, models and model sup-
plies. Send 3¢ for catulog. Plerce Model
Works, Tinley Park. Il =

MINIATURE Bieam locomobives, new
cataiom listing all bullders' needs Z5e.
Little Engines, wtlmiq.l!'_b_u_:l:l._{.‘.:a_._lil_n_:'nln_._

RAILROAD Model Shop, Dept. PM,
Dunellen. Mew Jersev., Catalos 10 cents.

THOUBANDS Ship nOtlings, hundreds
kits, entalog 100, Polik's, 429 Soventh Ave.,
New York.
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CHEOME Tubular steel table legs make
beautiiul up-to-date tables. ¢ sels for
nll types, Mnke your ton from wide vari-

5
rence Avenne, Ellwood City, Pe

LEATHERCRAFPTSMEN: B{:nd 1I]c for
handbook and eatalogue of tools and sup-
plies. B A Bweet Company, Inc,, Leather
crnl‘h Divislon. Dept. A-42. 143 Btate Bt.,
Binchamton, M. Y.

LIKE To make 1h|1.1n? Lateat craft
booka tell how. Bargaln catalos [ree,
ulnr Mechanics, §33 St Clair. Chicago.

BEAUTIFULLY Oralned select walnut,
Prlnud eircular free, B8 nl: elve feok

!fe select walnut §2.96. Bovle Company,
kley Rmd Ing.ir!.numjia. Indinna,

PMETIGS——B&‘:I:HW. Catalin, sufMcient
for clgaretle or powder four rings, two
bracelets, five ornaments. flve Jewelers
fndings. Twenly pieces §1.25 cnsh with
order. Dependable . Go., 1011 Har-
rigson. Oakland, Calif.

PATTERN Catalog finely Ulustrating
250 plywood novelties, l ihotuettes. lawn

ornaments, d decarntions.:
nnd nth.ur ‘lines. 'I'Fn-:H:!t ﬂh.up, r.:;lnﬁrn_

h ru!.umcd. Information free.
300!

WATCHES—Hamilton, Flgin, Waltham,
Bulova ns low as $2.75. Diameond rings at
lowest prices. Poatal brings fres {llustrot-
ed catalog, Quaker Clty Jewelry Company,
Whalesale Jewelers, 801 Walnut St.. Fhili-
deiphia, Penna.  Dept, 8.7

GEMB, Agalea min l=, 3 rough
Fricelist fres. HIl

slones 81,04, Hill. Foa
Halem, Or

REBUILT Watel

watch Co. Box a'}?b“;g;mi“d“ P ey
WATCHMAKERS"  Materials — Toals

nt-chm. Baou t-—unld Best prices for old

ﬂ'ﬂl Preo catalog, Ben Begal

___pnn-r 5 Sputh Wabash, Chicagn,

GOLD $35 Ounce, Ehin old geld teeth,
crowns, jewolry, watches—reseive cash by
return matl. Satisfaction guarantesd. Fres
Information, Dr, Welsberg's Gold Refin-
;:H! Co.. 1500-Q Hennepin, Minneapolis,

HIGHEST Prices for old wold—Mail your
tecth, watches, jewelry, 1009 full cash
value mailed diy shipment rH:H'I.'Hl. Bat-
isfaction guaranteed or articles cheerfully

Chicaga Ciald
P Champlain

DAY,
il I'Il Chileaia.

AIJSTII..H.LI.*.
catalogue free. ?:l%g;!:]{li?nﬂ i.&n:t%.h;:?!
man Beward, Melbourne, Australia.
ELOIN, Waltham watches £3.50, Make
ol ity Bnine
Canal 5t.. New York, e

ACGATES, Foixil woons. throe poohds
tvisg postpaid.  Jay Ransom, Murdwn.
EMREHUILT Wll.chul Free catalogue

ewelry, (3o pos ¥. The

New Fone k J éh B
Now York N. Y. iy e dR

TOBACCOD

GOLDEW Leafl a'uwrlnleed clegarette,
plpe or chewing. 5 Iba. 51.00, ten $1.75.
Pay when Mﬂ.-l'ud- Plpe. box cigars [ree,
Reeves Tobacco Co.. Paducah, Hy,

RAZORS, BLADES, SHARPENING

Ragors—Oiuarantesd. 81.25
poatpaid. The-Fioneer Co., 50682 Winthrop
Ave.. Chicago, I1L

FOR SALE—=MISUELLANEDUS

le HAND Laotion vendor machines used
ong season. S17.50 edch prepaid. , Yor=
enkamp, B, 5. Knlamazpo. Mich,

FOR SALE OR EXCHANGE

BWAP-BEHOP—Wrile for our lst,
cialty Bhov, Gentroville, Alabama. = oo

WANTED—MIECELLANEQOUS

!-'I'A.H"LFP.H;C-‘I TRERE — Wanted,
madde an eleciric_hair r.'!i:m-er.
King, Inu-rnnllmn:l Falls. Minn

CABH Pald for used micros m binoc=
ulnrs, slide rules, drowing sets, scientifie
instruments, Lools, cimerns, tl'lnlltl. Bat-
1umr:tmu puaranteed. Elman's -MA

South Clark, Chicngo

WANTED—False teeth, Emllh
i1|.-':|'lrLl:'|l' gold, silver, ml:n:ur.r. :lz.lrlmd.
f price Iu not iItIET'H.GWI.'!" Weatern Met-
Bloaminton, IlEnols
Hmﬂ'ﬂ?. Cash m.id. Bhip express,
Dwialls sent. Wholesale Terln.ﬂul. Nor-
wood, Massachuseits,

POPULAR MECHANICS

model
Harry




CABH Pald for old ml.tm'nnhlln‘ rn.d!ntmr

name plates., Write Rudolph Zak,

Ehs{ Eith, Cleveland. Chia,

RANSPORTATION Tokens. Top prices.

Laible. 1018 West 49th, Los Angeles, Calif.
CASH For your -udda and ends, 100 un-

ususl markets 25e. Vincent's, 193 Jefler-

san, Hartford, Conn,

CABH For anvthing, Justice Jewelry
Jobbora, 50-F East Madison, Chicago,

MERCURY  (Quicksilver), Tunssten.
molvbdenum. eadmium, nickel anodes, bin,
powtor. rare and semi-rare metals, metal-
e residues purchased In any guantity.
Write for ouotntions, Metallurgical Prod-
uets Company. 35th and Moare Streets,
Philadelphia, Penna,

PERSONAL

PIANO—By ear. No notes. Beginners.
Comnplete method liI:H] I:IIE uch .ﬂrl.rmr
%w%ma. Bheepahead. Brook

STAMMERING Scientifically earrected.
Mormal Speech Mail Course. 238 Palmer,
Grand Raplids, Mich,

WIN Prize money: Booklet-—"Buaocesaful
Contesting'* shows how. 10c postpaid.
Bulletin Usting $100.000.00 prizes included.
gnnﬁf Publizhers, 4515-B Cottage Orove,

i,

REMOVE Your own tattoos. Start prof-
ftable business. Write Tatloo BSupply
House. 651 South State, Chicago. i

ROSICRUCIAN Secret teachings are of=
fered to those Who seek [0 tde them solely
for the perfection of their inner facultics,
mnd io the mastering of the daily obatacles
of lfe: the International Orgenizstion of
Rosieruycians will be happy to receive the
requests of those who believe that worthi=
neds and sincerity determine the right for
one to have such wisdom: to them, a £op¥
af ""The Becret Herltage.'' a [ascinating
book, will be piven without price: l=t this

baok guide you to the consorvative plan
whereby vou may widen vour scope af per-
sonal power. Bimply address your letter to
Beribe IH, Temple, Rosicrucian
Fark. Ban Joso. California,

m:{!ﬁﬂ Legal matters, Wm, A, Cocks,
Amerlean Attarney, ElPasoe. TeXas.

MISCELLANEOUS

ORANGES, Grapelruit, ar mixed. Bush-
el 81.50 cash, McoCants., Weslneo, Texas,

LEARMN Business permanship! Qomplete
course 30¢. Bimplex, Box 232, Watscka,
Ilimm=.

STOP Cigarcite burms furniture, rugs.
Mew galety ash trays, d0c. Box 663, Plits-
h__lurzh, Penno,

FISHERMAN'S Fule, o rare novelty. 6

for 25¢. Wickman. 744 Brooklyn Ave.,
Dent, B, Daytan, Ofifa,
LIGHTNING-FAST Structural design

allenment charts for architects and en#mi=
neers, 230, Tabatchnik, 44 Courl. Brook-
lvn. M. ¥.

CHRIST'S Coming soon., Absalule proofs
free.  Scheall, 263-X, Duluth, Minnesota.

"Bz BUYS Back-daled magazines, Do-
mestie, foredgn. art. 1000400 jsed, new
booka. Catalog 10¢ (refunded). Clesrone’s,
ﬂlﬂ-l']-‘['l First Avenue, Mew York ¢lr.y

" MAIL Ordér business course shows '\ulj
how to make money. spare or [ulltime.
Teaches professional mail order lechnigue
==00t penny-catching schemes. Free de=
tails, MNelson Company, 500 BSherman,
Dept, 408-A, Chicago.

PERSONALIZED Buving service gives
tremendous savings 1o individuals, Jew-
elry. watches, clocks, electricnl mpnlinnces,
radios. sporting Em ebe.. At wholezale
savinegs up o S0 What do ynu neeed 7
Confldentinl price Hst “P allable.
Harry Sault, 5722 Warringtan .|'n'|:.. Phll‘.u.-
delphia, Fenna,

FROG Raising! Book for $1.00.
eria Frog Farm. Orange. Texas.

B Duplicated 15c. Locksmith-Bran-

KEY
non. 1628 Caldwell, Conway, Ark.

WIN Money! Prizes! Contest bolletin
10, Butler, 4T3PM. Sebrine. Florida,

BARGA.IN. {5100 Completel, § nLundu.rd
gears. 5% bore, different sizes. Goodhouse,
HET Inlit\efhtll =] Nl.-w anh: ¢ b,

YOUR Od fountain pen and S1 brines
one hew guarantesd pen. Orville Earhart,
Hollenberg, Hansns,

TAT'I'ﬂClI!‘-I:l .hm!
Free literature.
Chicamo.

Rob-

epgraving  outflts,
Tatued, 631 Soulh State,

DEAFNESS. Why? Oood hearing with-
cut mechanical alds, No drogs. Relleving
deafness. Johnston, Postal Station €.
Vancouver, Cannda.

LATEST Btunt! Own part of Paclfic
ocean, Water, sand. A0c, Pacifica, Moass
Beach, Californis,

HIGHEST FPrices [0r used CAmMOras. mi-
croscopes, binoculars, drawing seis, i
any  optienl or  solentifle  instruments.
Write Gordon's 162-M Madison, Chicago.

FHEE—Big lst of heloful books. Pop-
ular Mechanics Press, 200 E. Ontario 5t.,
Chicago, AR

INFORMATION, Any sublect. Moder-
ate fee, The Roxbva (formaerly Interma-
tional Research). 2737 Francis Ave.. Loa
Anawies el

SAVE Moeney cutting the children’s hair
ar earn extrs money as your nelghborhood
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Now is 1he time

DIESEL ENGINES are
you fo get into Vital to NATIONAL

DRAFT' NG DEFENSE rrocrAm

—Leam at home from an Eﬂgllﬂlr The Diesel Engine is in the headlines
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How Crew Escapes from a Crippled Bomber

— i
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Through
louses hatch

Here is a lypl'cnf :znmp!! of how the erew of a disabled Elnmﬁl-.rtp plane ezscapes in fen seconds and P
chutes to earth. The method is practiced on the ground, with the aid of large straw-filled mattress,
wntil each man is letter-perfect in what he must do in cn emergency. Figures | to 4 designate the crew
membaers, their original positions in the bamber and their movements in getting out of tha eraft guickly.
Each dives out head first, gripping the 'chute release in one hand. After a three-second drop, the re-
lease is pulled and the "chute opens. This plane is a British Hampden equipped for laying mines
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e MIRACLE o U-235

By Dr. R. M. Langer

Editor's Note—0One of the country's emi-
nent phvaicists in this article pel'ln!u A pie-
ture of the world as he wisualizes it when
U-235, a possible new source of power,
emerges from the laboratory. Dr. Langer,
now &t the California Institute of Tech-
nology, has been doing uranium atom re-
search and has beon connected with lead-
ing laboratories in this country and abroad

oL e Ln al al

gEE‘ERﬁL months ago you read
M in Popular Mechanics that the
secret of atomic power is close to
solution and that possibly within
a decade civilization will be using
the tremendous amounts of en-
ergy contained in U-235, an iso-
tope of uranium.

Since then, additional research
has opened up greater possibilities
than ever, At first we thought that
a heavy power plant weighing tons
would be required to extract the

. i . = — e E— fe—
Top, author's idea of U-235 plane, a Aving wing with pro=
pelling jets at rear and lifting fjets undermeath. Cross-

power; now it appears that a section treatment gives view of interior. Bottom, giant elec-
pﬂu_nd or even a sing]e ounce of tron microscope developed as result of atomic studies
JANUARY, 1941 1
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Above, assembling plastic plane. Bottom of
page, left, exaomining spring -!Usl'lt’ﬂ-ﬂl'-‘ﬂ L]
pendulum railway car shown in cutaway
shatch at right. Auto of wranium age with be_
constructed similarly, the authoer belicves

U-235 can be made to deliver energy. A
power plant the size of a typewriter will
be available. Its heart will be a one-pound
package of uranium that contains the same
amount of power that we extract from
250,000 gallons of gasoline. With such a
power pack in a car you could drive 5,000,-
000 miles without refueling. Obviously, at
$1,000 a pound, U-235 will be cheap.

But more miles per dollar is only one
minor advantage foreseen for the uranium
age. We can look forward to universal
comfort, practically free {ransportation,
and unlimited supplies of materials. Pow-
er will be cheap in every home and factory,
without distribution lines, and electricity
will cost less than one-tenth of a cent per
kilowatt-hour,

L&

P ¥

It is not too early today to consider the
changes that this power source suggests.
Jet propulsion will free the airplane from
earth. For hoth local low-altitude trips and
long-range flights at high altitudes we will
probably always use the simple airfoil or
flying-wing design. We will use the prin-
ciple of rocket power but there will be no
need to employ the bullet shape of pres-
ent rockets. We will fly several thousand
miles per hour at several hundred thou-
sand feet above the surface and will have
to slow down in descending to the surface

PGP‘UL&R ME%I&NICS
Ju- S0P
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to avoid being burned up like a meteor.

The flying-wing driver will have a gyro-
scope, the main propulsion jets, and a few
directable control jets at his command.
Compressed air or steam for the jets might
do for landing or leaving the ground but
for greater efficiency we might very well
use steel vapor for propulsion at higher
altitudes. Vapor from boiling steel would
have powerful thrust and would condense
as fine harmless dust.

JANUARY, 1941

Above, author's ideas of what life may be like in
uraniom age. Note that most acltivilies are [ocated

pnderground—even farming. Only t(ransportation
and recreation are abeve the sgurface. Left, Dr.
Langer's conception of the [F-235 outomobile

The concept of neighborhood changes in
a world where no two points are more than
seven flying hours apart. It is all one big
community and there is no excuse for dif-
ferences in material welfare. If you feel
like cold weather, some afternoon, vou can
go and get it. If you want a tropical swim
the day before Christmas, that is easily ar-
ranged, and you can be back in time for
Santa Claus. You can choose night or day
according to your mood and you may have

3



closed within a streamline
shell. The Santa Fe rail-
road soon will have in
service some passenger
coaches built according to
this principle. They are
called pendulum cars by
Hill, Van Horn, and Lind-
val, the three young men
mainly responsible for this
important new invention.

Because of the stability
and smoothness of our
future cars, all sorts of
work can be carried on in
the interior compart-
ments. The automatic

character of control
should make it possible to drive the
car from almost any position, simply
holding the remote-control panel in
your hand. On a main highway cars
can be kept in lanes by buried pilot
cables similar to the electrical de-
vices used to guide shipsinto harbors.

U=-2Z315 1 CENTRAL COMTAINER

EXHALIST STEAM PIPE I'I
TQ COMDEHSER

WATER LINE TO U=2318 spins turbine rotors

Water Rows through F-235
supply, turng te steam, and

The most important unit of the new
erd is the motor that will supply en-
ergy for all rotating shafts. It is al-
ready complete in prineiple although

vour choice between yvesterday and tomor-
row, because a speed of 2,000 miles per
hour is about twice as fast as the rotation
of the earth.

The automobile, like the airplane, will be
of plastic material and built like an insect,
with the skeleton outside. This mono-
cogue construction provides lightness and
strength and has a fune-
tional architectural beau-
ty. Transparent portions
can be made integral
parts of the surface so
that special window
frames are avoided. The
whole is molded in one
process and the assembly
job becomes as easy as
cooking a waffle. The
body is supported at the
top so that when the car
goes into a turn the hot-
tom swings out to provide
an automatic bank, The
chassis has overhead
frames from which the
body is slung. The whole

structure is, however, en-

4

many improvements probably will
be made. This "butterfly” motor, or U-235
engine, is capable of any speed or torque
that is likely to be demanded of it. Its other
qualities are ease of manufacture, sim-
plicity of operation and control, versatility
of performance, and portability.
Postponing explanations for awhile, it is
pointed out that water passed over U-235

Top, apparatus for separating elements into their isotopes. Thiz can be

used to produce [/-235, but the method is too slow for practical produec-

tion purposes. Below, “butterAy™ engine that would vse UF-235 and water.
Bottom, pendulum coach, already built, employs overhead suspension

FPOPULAR MECHANICS



R s -

can be brought almost instantly to a very
high temperature and a correspondingly
high steam pressure. To utilize this prop-
erty one need only take over the principle
of the flash boiler. Water is passed through
a small chamber which contains U-235

* in porous form. The chamber may be less

than =ix inchesz in diameter.” “The water
emerges as high-pressure steam into a se-
ries of turbine wheels all solid to the same

shaft. Speed depends on the rate at which |

the steam passes through. A reversing
* valve may be used to divert the steam flow

= to an opposite-turning turbine on the same

shaft to obtain a braking or reversing ac-
tion. Complete control is obtained by
throttling down or opening up the water
supply and exhaust to get less or maore
-power at the same operating pressure,
The driving mechanism of the automo-
hile is now clear. Under the body is a wa-
ter tank that helps shield the occupants
- from radiations emitted by the uranium
and also puts thet center of gravity low.

* Each wheel hub has on it a very small re-

versible turbine motor such as the one de-

! scribed. This car needs no differential or

clutch. The uranium must he detachable
because it probably will outlast the car.
Recovering its own exhaust steam, such a
car could travel without stopping until it
wore out its tires or needed other servic-
. ing. Using the newly developed vertical
- propellers, such a vehicle might be con-
» verted into a high-speed, long-range ves-
" sel to travel on water, and might be fur-
nished with unfolding wings for travel
through the air,
1-235 at $1,000 per pound would be the
same as buying aviation gascline at 250
“gallons per dollar, not including taxes.
Really the efficiency of uranium power is

». much greater than this comparison indi-
ie cates, It iz a heat engine possibly fifty per

~cent efficient as compared to the less than

ten-per-cent efficiency of present internal-
combustion engines,

Let's study the process by which this

+ fabulous amount of energy can be released

from U-235. It is not a perpetual-motion
scheme. It happens that U-235 is a special
kind of uranium so near the point of in-
stability that any neutron entering it
breaks it down into entirely different sub-
stances, such as bromine, iodine, barium,
krypton, and many others. In the trans-
mutation these products take on rapid mo-
{Continued to page 149A)
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Soldier Dons Knight’s Visor
to Guard His Eyes

v,
Eyvieghield warn i_r_'p inad:rn Iﬂfﬂl‘!’! Iﬂ} pr\;ftttlﬂﬂ Fromm
fiying splinters looks like visor from suit of armer

Visors resembling those worn by the
armor-clad knights of old are appearing as
important equipment of modern warriors.
The purpose of the visor, as used today, is
to protect the soldier's face and eyes from
fragments hurled by gxplodigg shélls.

X013

Reflector Buttons a Chain
Form Letters of Sign

Reflector buttons mounted flexibly in the
form of a chain are available for making
any kind of reflecting sign from small
house numbers or initials to large displays.
The links can be nailed like tape to wood,
or fastened with screws to sheet metal or
plastic. The reflectors are visible from wide
angles and at considerable distance.

Making a “step™ sign wisible at

nﬁn.:ﬁwﬂtmﬁd.
3 /3§ Imardeed
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‘Stinger’ Gun in Plane’s Tail
Guards Vulnerable Spot

17

FNtptee s,

",

Aatle

-
A

Q{J't,zm% (

This shows the gun protruding from tail of bomber.
The gunner lies prone in ﬂlﬂ‘l
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fifty-caliber machine gun in the tail of the
army'’s latest medium bomber guards what
formerly was regarded as the most vul-
nerable part of a warplane. Thus, the
bomber has a real “stinger” for enemy
planes approaching the tail. Other arma-
ment on the craft includes machine guns in
therwings, E‘\d turrets in the sides and top.

K 114
andy Lifter Stores Thumbtacks
As It Pulls Them Out

\ Thumbtacks are stored automatically in
its receptacle by a liftpr especially handy
'L

- fie-
. and at right angles to the surfaces of the
! clear sheeting, so when you look directly ®

£

Cutaway sketch, left, illustrates thumbtack chamber
and opening at back. Rallgh!‘,fll' push lifts up tack

o = s
N e G @’
Md‘f_i- :I‘,_ (:;41»’34‘._,- =
for drafting boards and bulletin boards. *
Simply push it over the tack to be re- ™3
moved and the tack tumbles back into the
storage compartment, thus saving many
thumbtacks as well as keeping them off the :f‘_‘:
floor. Made for long service, the puller has
a steel bottom and the body is die-cast.

By, Sk
RITY
Louvers in Transparent Plastic L"‘

Hide Bright Light from Eyes

Indirect lighting is combined with the
efficiency of direct lighting by develop-
ment of a new type sheeting, called Lou-
verglas, Very thin, translucent louve
that may be likened to the slats of a vene=

e
=~

"

~—. tian blind are built into a sheet of trans-

parent Plastacele, a cellulose acetate plas
se louvers are arranged paralle

through the Louverglas it appears as a ‘__J

AN

Louverglas, clear in vertical posilion, is (ranslucenk
if tilted; inset, enlarged section shows lines <

L

running through it. View it obliquely;
across the louvers, and you see a com-
pletely translucent surface, since the lo
vers then overlap one another. In a ceil- Q
ing-light fixture the “slats” permit direct
rays to pass between them toward the area
which it is desired to illuminate, but they
prevent the rays from penetrating down-
ward, From below, the fixture appears as
a translucent globe, yet there is no hin-
drance to transmission of light upward.

POPULAR MECHANICS
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There's no blind spot for the spectators in the gallary of
this basketball court. The glass backboard permits a
clear view, and the players say it neither helps nor hinders
their shots af the basket, The photograph obove wos
taken from the end zone gallery. At the right the adjust-
able diving board is seen in its lowered and raised positions

‘E' * - 1 o
o - - i TR S 3

Take your ckiolipmmmaninr-pods:ar h::l:utbnﬂ- Either :&m can be played in
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this

and floor fr\;t[ﬁﬁt -nunt wl.-.-__ 1 j'?ia

When the whistle ends @
basketball game in the
gymnasium of Beverly

Hills, Calif., high sthool

“they can rall oway the

fRoor and ge for a suim.
The fAoor is in two &Sec=
tions an rollers, each see-
tion three fect six incles
deep, weighing forty tons.
It is moved electrically,
cnulﬂ'nx the eéntire ML
There are other interest-
ing features—a glass
backboard for bashetball;
adjustable diving boards
ratsed or lowered on hy-
droolic hoists, dropped
bencath the Hoor when it
iz moeved into position;
and showers thermostatic-
ally kept at the proper
temperature and photo-
electrically turned on and
off as the athiete enters or
leaves the stall
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BAYONET and
SCABBARD
o 1 0b.. 8 ox.

-

MESS
1 ik

ITE

RAIMCOAT
2 Ibs.. 4 ox

SHELTER HALF
Stakes, Rope, Pale!
2 by, 8 ox.

BLAMKET -
4 b, =3
HAVERSACHK
2 ks, B ox &

TRENCH TOOL
and CARRIER
2 It F

TOILET ARTICLES : A
1 b, 5 o8,

CAMTEEN [Fillgd)
amd CUP
3 ., B em

CLOTHING
10 by, Box [0

b

HELMET

BELT - & lby

FIRST arD WIT
% s

GAS MALK
5 lbs

CARTRIDGE Spsd

Left, part of the load the zelectee
will Carry. Additional ftems tnelud-
ing more ammunition, bring the
total te around sixty-four pounds—
more with winter c!n”:r'ng. Abore,
erew of motorcycle and sidecar in
firing position. Bottem, dismount-
r'ng maching FerA

ET'S suppose your number
has been drawn, the local
board's examination has re-
sulted in orders for vou to re-
port for the twelve months’
training required by the Se-
lective Service Act and vou're
wondering what comes next.
Mister, vou're in the army

ITEMS LISTED T
53 LBS. B DZ,

v | !

now, although you will go
through three or four days of

R preliminaries before you be-

come fully conscious of it
You, and others ealled at the
same time by your local board,
are on your way to one of the
100 induction stations—simi-
lar to recruiting offices—set
up throughout the United
States. From there you will
go to a reception center for
your first real contact with the
II. 8. Army. Your records will
be completed, uniform issued,
vaceinations administered and
yvou will be interviewed to
determine the military duty
for which you may be best fit-
ted. Then comes assignment
to a particular organization.

IPP'ULAR MECHANICS



When the bugler—you'll learn to love
him—awakens you that first morning in
the army, vou'll discover that every man
in the unit is a selectee, just like yourself.
So there will be none of the self-conscious-
ness that you'd be sure to experience if
vou, a rookie, found yourself among vet-
eran soldiers. Uncle Sam is keeping the

Left, rear of thirty-seven millimeter anti-aireraft gun, Right, new
training gas mask. Bettem, en the march after being fitted out

Phaotos by
o &8 Army
Signal Corps

selectees together until they are trained
thoroughly in the fundamentals,

Your training will be divided into three
phases which might be compared to grade
school, high school and eollege. For thir-
teen weeks you will be in “grade school.”
You will be hardened gradually to develop
endurance and you will be taught to march,

JANUARY, 1941



to handle the weapons of your or-
ganization and to care for yvourself
and your means of transportation
in the field. Drill formations, as
well as other exercises, will be
limited to the platoon and the
company., Moving up to “high
school,” you will learn the com-
bined use of the different weapons
and equipment found in the bat-
talion, which is composed of 699
officers and men in wartime, about
five times as many as your largest
“grade school” unit—the company

T‘o hime 5 in gas ks. Center, nprrﬂll:' range-
ﬁmilr, ulhlwk finder and three-inch anti-aircraft gun. Bot-
tom, crew of scout car in firing position

10

had. And here yvou'll stay until
you are well trained and ready to
graduate to the “college” course in
which yvou will participate in regi-
mental exercises and in maneu-
vers involving the coordinated
use of the combined arms. At this
point, you and your fellow selec-
tees will be developing into real
fighting men.

Since that branch is the main
fighting part of an army, you are
more likely to go into the infantry
than any other branch. It ﬁghtq
on foot, In battle, infantry usually
has the main task. With the sup-
port of other units, it moves against
the enemy and overcomes him or
it stands firm and halts his attack,
then drives him back. In time you

POPULAR MECHANICS




may become a member of a
streamline infantry division,
about which you probably
have heard a lot concerning
its fire power and its ability
to wage war successfully in
the modern manner. Made up
of three infantry regiments,
two regiments of supporting
field artillery, one battalion
each of engineer, medical and
quariermaster iroops and a
company of signal-corps
troops, it econtains about
14,000 officers and men, of
which fifty-seven per cent
are infantrymen.

In “grade school” you must
learn all about your weapons.,
The infantry's chief weapons
are the shoulder rifle with its
bayvonet, and the machine
gun. How to take them apart,
clean them and reassemble
properly iz as important to
know as how to shoot aceu-
rately, so you will learn those
things first; then go to the
target range. Your other
weapons — highly important
in warfare —are the hand

Taop, big “cars" of the army—a sound

locator—and sixty-inch searchlight.

Center, zquad wearing gos masks

and aiming new semi-cufomatic

riffes. Below, ald-type weapons of

the infantry. Tanks now operale
in a separate arm

TANK (Old Typel
57T MM.GUN

FlIFLE GREMNADE
'li'..i [ 3 C]

t

s

Flrs il f-‘ e
AUTOMATIC RIFLE |
kS ¥ Y

s )
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coat or coal and overcoat;
mess kit: canteen and cup in
a carrvier and first-aid kit on
yvour belt: pack containing
blanket, trench tool, shelter
tent, poles, pins and toilst
articles; gas mask and re-
serve ration, as well as a
weapon and ammunition.
The rifleman has rifle, bay-
onet, 136 round of ammuni-
tion and a hand grenade: the
automatie rifleman or light
machine gunner has the au-
tomatic rifle or light machine
gun and 180 rounds of am-

Top, medium tank of type found in
special corps, recently organized.
Few, of any, selectees will «zerve in
thiz arm, becaouse experience (s con-
sidered highly necessary here. Cen-
ter, rolling fifty-caliber machine gun
info poxition. Below, army truck
loaded with men Fords stream

grenade, the thirty-caliber
automatic rifle, the p[stn]. the
fifty-caliber and the thirty-
seven millimeter anti-tank
guns and sixty and eighty-
one millimeter mortars.

It's no joke when the army
says vou should be able to

endure prolonged and ardu-
ous physical exertion. For
instance, your combat clothing and equip-
ment is quite a load at the start and it gets
heavier every step of a long march. Here's
what you, the infantry soldier, will carry:
field uniform, consisting of steel helmet,
shirt, trousers, leggings, shoes, under-
clothes and, according to the season, rain-

12

munition in nine magazines. The machine
gunner, ammunition ecarrier, communica-
tions man and tanker each carries a pistol
and twenty-one rounds of ammunition,
The rifleman’s load is approximately
sixty-four pounds; the automatic rifle-
man's or machine gunner's is seventy-four

FPOFULAR MECHANICS
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pounds. " Those armed with pistols carry
forty-five pounds, but they often have to
carry machine guns and other heavy loads

="“for considerable distances. Winter clothing

L

adds seven pounds more. So if you think
the modern “army on wheels" provides a
“joy ride" for you and your eguipment, the
first long march with your man-size load
will dispel any such idea. It is true that the
infantry frequently is transported by truck

+ over long distances and in cases where

. speed is paramount to attack or defense,
but the soldier usually must depend upon
his feet under simulated or actual war
conditions.

If the officer who interviews you at the
reception center finds you better fitted for
some arm other than the infantry, you may
be assigned to the cavalry, the field artil-
lery, corps of engineers of the signal corps,
or to one of the supply branches such as
the ordnance department or quartermas-
ters corps. The cavalry, which offers plenty
of action,  is divided into two kinds, horse
cavalry and mechanized eavalry. Horse
cavalry, when it comes in contact with the
enemy, usually dismounts and fights on
foot like infantry. Charging while mount-
ed is reserved for surprise attack on small
groups of the enemy.

Your boyhood complex of wanting to
make a loud noise—usually exercised on
the Fourth—would get a lot of satisfaction

in the field artillery, which employs guns °
and howitzers to support the infantry and -

the cavalry. The light artillery includes,’
the seventy-five millimeter gun, the sev-"
enty-five millimeter howitzer and the 105- "
millimeter howitzer, all of which can be
moved rapidly from place to place and can
be put into position, ready to fire, in less

" than one minute. Medium artiller v units -

* use the 155-millimeter howitzer and heavy
artillery the 155-millimeter guns, eight-
inch howitzers and 240-millimeter howit-
«zers. It takes one to six hours to emplace
and prepare these heavy weapons for firing
# and they are moved by large tractors. A
problem of major importance to the field
artillery during combat is replenishment
of ammunition. A single seventy-five-mil-
limeter gun, firing continuously through-
out a three-hour batile, used more than
. 300 rounds of ammunition weighing more
, than five tons. Hence the field artillery re-
quires large truck trains,
Since the men at the guns almost never
{Continued to page 144A)
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Card File for Top Gf Desk
Combined in Blotter Set -

Any card in handy top-of-desk file is turned wp im- o -

mediately for reference during phone conversation

Readily accessible at a slight touch, a =
handy file of record cards forms part of a
desk blotter set. Any individual card can
be found at a glance, and by flicking it up

-y

with the finger tip all the information en-
tered on it becomes available. An exten-
sion flap coneeals the eard index file when

it is not in use.

K 11 60.
Four-Light Flash Synchronizer

Aids on Action Pictures

Four flash bulbs can be fired simultane-

ously by two battery flash synchronizer

mounfed on the 1:‘1111:.1'1 and hooked up to

operate as one u’H{f iu

ssing the button of

Two fash synehronizers connected together supply
powerful Aoodlight for action or color pictures

either battery case sets off the lights in a
single flare. This arrangement provides an
abundance of concentrated light for mak-
ing difficult shots, such as through smoke

and dust, and action pictures in ¢ Zlur

x.Iu:u*:u(JJJaMf
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Budv-Heate: Burns Candle
to Keep Wearer Warm |

.'

Heat E.mrﬂjiiﬂi in lantern by candle is sent through

hase in suffificnt tity p Lhe wearer warm
PV Mf

*  Burning nothing but a candie for fuel, an

individual heating plant, invented by a
Swiss engineer, produces enough heat 1o
kee.-p the wearer comfortable. The candle
is housed in a lantern which serves as r—:q&

stove. A hose made of rubber-and lighi,_.i'

}( q?lwer Saw That You Can Build

metal connects with the lantern and 15-_&._,
wrapped about the body,
q
m, Eit of PITH g
Any craft.sman may bu is oWn power,
saw either from plards or from a complete
kit of parts now on the market. Included :
in the kit are all of the wood and meta]‘;g

parts necessary for assembling the ma
4 chine. However, if the *1'aft5n;]mn wishes 1o

make tEe wnaaj’éﬁﬁ}ngz’ﬁ

of metal parts only, with plans a.nd
structions for doing the other. Also
plans, without any parts, are available fn
making and assembling the complete saw.
Motors from one=guarter to one horsepow-

er can be accommodated. Kits include ball-
bearing arbors, eight-inch eombination rip
and cut-off saw, V-belt, also miter gauge,
ripping fence, saw guard and metal assem-
bly for raising and lowering the saw. A
tilting ripping fence is available for mak

ing angle or bevel cuts. Top measures =
twenty-four by thirty inches, and although

it is unusually large and sturdy the outfit
weighs only sixty-five pounds, minus the
motor, and can be carried by one man. The
saw is practical and accurate for such work

as making boats, furniture, general repairs
and smaller projects.

3
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ew Valve Seat for Worn Faucet
Rep{[aqeq, W énher and‘

QLD WASHER
AHD SCREW

pY

-

it

,
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s
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Purchaser of plans for assembling this power saw has
,choice of buying the parts or making them himself
4

14 ;

f
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Faucet shetch shows poesition of new washer; le
and right, tool te measure seat and imsert um#hvrQJ

L ﬁ.-ll'_.-r"}fr"

Faucet leaks caused by worn valve seats
can be stopped by placing in the seat open-
ing a tubular insert having a collar that
closes over the geat. It is made of material
that swells tightly in place after it absorbs
moisture, and closes every irregularity o
the faucet seat area. Applied to either hot
or cold faucet it does away with the usual
washer and screw. A special measuring
tool is used to determine which size insert
will fit the seat opening, and it also ser

s a holder for placing it in the faucet.

\
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Model Dive Bomber Trains Aim of Riflemen

ry - = . oy
T . ™ I“__ K By

Partly to frain them in rapid
rifle fire, but especially to ac-
custermn the men to foce a dive
bomber, British home guards
practice firing at o caplive mod-
el plane that sweops down a
wire runway. The model repre-
sents a bomber of Aity-foot
wing span plunging frem an al-
titude of 1,500 feet. [t takes
about three seconds Lo reach
the bottorm, then, from dabout
eighteen inches above ground,
it iz heuoled wpward in a stecp
climb. The men have barely
time to fire three rounds. Fire-
crackers are set off to discon-
cert the riffe squad and te help
harden their nerves for this
type of warfare, since one of
the principal efects of the dive
bamber is to spread panie
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Bomb Turns Night into Day for Air Pictures

A‘j Ule ﬁ‘

I'Flgh in lh-'L' m;., it sky
over Rochester, N. ¥., a
billion-candlepower
light bomb exploded
with a flash that illumi-
nated a five-mile area
with brightness ap-
proaching the light of
day. The instant that
this light reached its
peak, a photoelectric cell
tripped the shutter of an
aerial camera housed in
an observation plane
flying a mile above the
My, resulting in a re-
markably elear picture
of the area. This was one

of recent tests conduct-
ed by the U, S. Army

Hidden flaws in metals may be revealed
by a method in which the microscope and
the X-ray are combined. First an X-ray
picture the same size of a thin sliver of the
metal under test is taken. Then, with light,
a magnified photograph of the tiny X-ray
negative is taken through a microscope.

Fﬂm w1’r.h ﬁ me}qﬂ W be oo
B w -‘

under the direction of Major
George W. Goddard, photographic
expert, to prove the ahility of new
secret equipment to penetrate
camouflage that could hide an en-
emy’s military objectives from the
camera’s eve in ordinary daylight,
Various colored Hashes, it was de-
termined, work best with certain
types of color film, and camouflage
that cannot be detected in the light
of one color may be revealed
plainly in another, Then, too, light
coming from a single source pro-
duces shadows which bring ground
objects into better relief than they
appear in diffused davlight com-
ing in all directions from the sky.
Left, Major George W. Goddard and an
assistant preparing to test photographie

bamb: below, ru:g'h! view  af Rochesfor
made with billion-candlepowser Mash

o :
lk-Ra}r—and-Lﬁcmscnpe Photographs Show Hidden Flaws in Metal

otherwise the grains, when magnified,
might mask details being studied. By us-
ing a special emulsion, magnification up to
200 diameters, without losing detail, is pos-
gible, Ordinary photos of metal through
the microscope are made of the surface, by
light reﬂected from it. With the X-ray, a
ional view is obtained.

A.RM CHANICS
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AT THE C.NTROLS
AIRLINE PILOT

T
[EREF

Frem high abova the gateway to the new world an air liner looks down on the sight

that has thrilled many a homecoming traveler and immigrant—the Statue of Liberty.




"Claveland o Flight Ten!" Into the'

aarphnnes of the sky liner's crew
crackles a eall from the Cleoveland
radio operator, above, bringing a
late weather bulletin or requesting
a report of the plane's position,
spoed, weather conditions aloft and
probable arrival time at destination.

By Ernest Gann

American Airlines Pilot

C—und’ll.ﬁlud from ''Sky Roads,” T. Y. Crowell, Publishers.

E are going to fly a giant
air liner from Chicago to New
York. You will string right
along with the pilots just as
if you were one of them. As a privi
observer, you’ll ride in that
locked sanctum—the eockpit of a com-
mereial transport.

At eleven in the morning we report to
the flicht desk in the operations office,
The room is a hive of activity. Teletype
machines are ticktacking ceaselessly,
their staceato rthythm controlled by
some distant hand. Through ovecasional
rrashes of statie, a loud speaker in one
wall rattles out flight reports. Phones
are ringing importantly, the banter of
incoming pilots mingles with the high

Here's the takeoffl As the big
ship roars dewn the runway at
ninety miles an hour and climbs
inta the air, the captain [laft)
raises his hand palm upward te
give the signal for wheals up: the
first officer is reaching for the re-
traction valve and guarding the
throttles at the same time, Above,
as the plane glides down for a
landing, each pilot indicates in
the sign language of the cockpit
that he has visually checked to
sen that the two wheels are prop-
arly latched. The finger says: "l
have a wheeal.”




.8 / J /
Below, the plans has pulled itself
off the ground and is starting the
leng climb #o cruising altitude.
The captain |left] is handling the
controls and the firt officer sig-
nals with three fingers that he is
switching the fusl supply to the
number three tank. There are four
on & Douglas liner. At right, the
“run-up" just befors the actual
takeoff. The captain is rewving up
the engines for a final test, and
the first officer is contacting the
airport control tower by radic for
clearance. In @« moment the
tower's green light will show.

whine of the wireless in the radio room.
This is a busy, confusing, friendly place.

““Ceiling and visibility unlimited as
far as Cleveland,’” says the chief meteor-

ologist. “‘From there on, straight in-
strument weather all the way to New
York.” We walk over to the big weather
map with him. The chief and his as-
gistantz have been checking reports con-
stantly to keep it up to the minute.
““There’s a strong cold front, clearly
defined just east of Cleveland,”” he ex-
plains. *‘Flight four ecame through there
an hour ago and reported light icing up
to ten thousand feet.”” With this and
more detailed information eoncerning
the winds aloft we prepare our flight
plan. We know just what speed we will
make, just what the temperature will be,
and figure how much gasoline we will re-
quire. We study the weather carefully
at every airport along the way and par-
ticularly that of our alternate. Keep in

mind the use of an alternate air-
port. We always pick one that
will remain in the clear. It will
be our “‘out’’ if the New York
weather should go contrary to
predietions and fall below the
weather limits.

The flight plan finished, we
pick up our bags and walk out
across the windswept ramp to
the ship. The mechanic has
finished his final engine check.
The propellers are ticking over
easily now. We walk around to
the tail where another mechanic
holds the door open for us. We
start the long walk up the aisle
to the cockpit. Now prepare
yourself for a shoek. Though you al-
ready know something of basie flight in-
struments, and have some knowledge of
the problems we must handle and the size
of the ship we must fly, you've vet to see
the interior of an air liner's cockpit.
Now don't throw up your hands in de-
spair. We know just how you feel.

Thig iz home to us. This is where we
go to work. Take it easy and we’ll ab-
sorb things one at a time. These instru-
ments and levers and gauges are your
friends, but you must understand their
language. Air-line pilotage is a hard
gehool, It takes years of experience to
handle a big ship like this.

The captain releases the brakes and
shoves the red-knobbed throttles forward
slightly. The propellers whirl faster,
We move slowly, majestically, across the
concrete runway. It seems a long way
down to the ground and remember our
wings spread out forty-four feet on each




Through the broad windows of the airport control
towar, top, the traffic directors have a clear view
of the runways and the skies. They must keep in
touch by radie with all aircraft leaving or ap-
proaching the fiald and signal them up or down
—a busy job at "rush hours" when planes come
and go seconds apart. Below, the captain at his
post in the cockpit of a big transport.

gside, We must taxi eare-

fully,. We pull up to the
ramp and cut off the
engines, In a few min-

utes the passengers will be
aboard. While we're wait-
ing, the first officer tests
each radio. Before we
reach New York, we’ll need
them all.

A loud speaker at the
terminal commands atten-
tion.

“Ameridan Airlines
flight ten for New York
City, non-stop twelve
o'clock departure is loading at gate
three. Please give your name to Miss
Smallwood, your stewardess, as you
board the ship.”’

The plane is all activity again, Wav-
ing good-bye, the passengers walk up the
gangplank. The porters load luggage,
mail, and express into the eargo bins.
Then the signal: a mechanic on the
ground below makes a eireular motion
with his hand.

“Clear left and right!’” A grindinge
noise, the great propellers turn slowly



over, then suddenly snap into
action as each engine fires. A
uniformed young man on the
ramp below salutes smartly.
The first officer moves the
controls through their ares.

‘““Take it away, Captain!
The controls are free!'’
From now on things happen
quickly, so watch elosely.

** Ameriean flight ten to the
Chicago Control Tower. .
Is it elear to taxi out on the
northwest runway ¥’’ The
first officer is speaking into his
microphone. The answer
comes back immediately.
[

5
-

At top the first officer hangs
out the flag on the "Tennes-
sen,”” ona of the transconti-
nental flagships of American
Airlines. Center, captain
studies weather conditions
alang his route before ploHing
flight plan. Bottom, before he
takes a liner up on his own re-
sponsibility the captain must
be satisfied with mechanical
reports and the cargo weight.

““Clear down the runway, American ten.
Wind northwest nineteen and still gusty.
Keep your eye on the small ship now ecircling
Just north of the airport.”

We're at the end of the runway. The eap-
tain stops the ship, then slowly moves up the
left throttle. Like a giant clearing his throat,
a deafening roar comes from the left motor.
Now the right. The same procedure, then both
are ticking over slowly again.

“ Ameriean ten to the Tower. Is it clear to
gn?!l

“Take her away, American ten!' The eap-
tain swings the ship around. We are heading
direetly down the runway. Now wateh the
hands fly. Wateh the marvelous precision and
teamwork with which these two pilots work.
You’ll see again how thoroughly they must be



L3
trained. This ecockpit ﬁeemedg'
complicated and fearsome be-
fore—wait until you see her
moving, literally racing down
the concrete at eighty miles an
hour!

The eaptain and the first
officer make a last minute cheek
of each instrument. Every eon-
trol is checked verbally.

“Cross feed on!"

“Full rieh."

“Flagr down. "'

“Left Main.”” Click, elick,
elick—the erisp commands ring
out smartly. Now all is in order.
There is a second's tense quiet as
if the ship were gathering its in-
credible strength—a giant about

At left, the Mew York Air-
ways Traffic Control, which
has “chaperoned” the liner
by radic as it approached
Mew York, clears Ameri-
can's Flight Ten to the La-
Guardia airport tower and
it is now up te the traffic
men in that tower to signal
the ship to a landing. Be-
low, one of the Fﬂ-“l"lﬂ
twin engines singing its
steady, sweet tune, in har-
manious dust with the port
angine a3 they pull the
24,000-pound  air finer at
180 miles an hour.

to spring. Now hang on! The

captain’s hand is moving forward
slightly,. We are beginning to move.
His hand goes full forward. A shudder
goes through the ship. Our heads snap
back. The pull of the howling propellers
is terrifie! The instruments are begin-
ning to dance. Watch them. Watech
everything. Boost pressure . . . forty-
three inches of mercury . . . fuel pres-
sure five pounds . . . wobble the pump
a bit ... head temperatures . . . oil
pressures ... tachometers ... air speed
already forty miles per hour. Faster
... faster ... how can anyone think
in such a tempest of noise? ... stick for-
ward ... tail up ... we can feel it
. . . now faster ... yet faster, seventy
.. .eighty ... eighty-five miles an hour

... the end of the field coming up at an
appalling rate ... a gentle tug at the
wheel ... then suddenly ... we're off
the ground. It hardly seems possible.
It was so smooth we hardly knew when
we actually started to fly. The captain’'s
thumb is up. The first officer pulls the
landing gear valve lever. The pressure
gauges move slowly to zero. We're free
now. Not even mechanieal legs hold us
from the earth. Only wings support us.
They are great metal wings, strong and
beautifully molded. We have become a
part of them and they of us. We've long
ago lost track of the half hundred quick,
sure movements of the pilots.

We're in the air, flying to New York!
We're climbing steadily upward. The
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air has already become perfeetly smooth.

The lower end of Lake Michigan merges

Weather man, above, goes over the pos-

with the blue horizon on our left, the vast sibilities of local disturbances along his route
farmlands of Illinois streteh to infinity with the pilot. Below, the propellers snap
on our right. We’'re at four thousand e etion, o, Uaptaln cof N A geivp
feet. The rate of climb holds steadily iy g gt - 1043
at six hundred feet per minute, The the runway for a takeoff.

first officer makes a note of the outside
air temperature and takes out his horse-

power caleulator. He slides
it quickly back and forth,
then adjusts the throttles ae-
cordingly. This will insure
our motors an exact supply of
fuel at this altitude and tem-
perature.

The altimeter indicates
seven thousand feet, our
cruising altitnde. The cap-
tain levels the ship off. Our
air speed climbs rapidly.
We're really on our way
now. Although we seem to
be hanging almost motion-
less in space we're ereeping
up on that two hundred and
twenty miles per hour ealled
for in the flight plan. The
engines, two big, fat, round
friends on each side, settle
down to a steady ‘‘hrumph
growl growl — hrumph growl

ey
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growl.”” Somehow they each seem to
achieve a distinet personality, a sort of
dignified assertion of their might.

We're flying along the wea-t leg of the
Goshen range, Gradually the high whine
in our earphones inereases as we ap-
proach a position above the station itself.
As we get closer and closer the eaptain
cuts the volume down. The big ship
never varies five degrees from its course.
The altimeter moves slightly. Either the
stewardess or a passenger is walking
back in the cabin. Even the weight of

Over busy LaGuardia field the flagship circles, waiting for the "come on in" signal frem
the control tower; below mrl'f a dozsn IhIPI rest on the concrete area of the hrrninlgllyk/

one person will disturb the delicate bal-
ance of our twenty-four-thousand-pound
air liner.

At twelve forty-four, the whine in
our earphones reaches a peak, then drops
off to silence. We're directly over the
Goshen range station. It took us a
minute longer than our original esti-
mate. The first officer picks up his micro-
phone again.

“*Flight ten to Chicago.’’

““Chicago."’’

{Continued on page 1254 )
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Three uses for electric plunger tool; top, left, hammering copper plate; right, tooling piece of leather
and, below, filing opening in pen tray. Bottom, left, the tool with various heads and special holders

Performing functions for the craftsman

* and hobbyist previously done only by slow
hand methods or specialized machines, an
_electric hand tool produces reciprocating
plunger strokes to speed up art-metal
working, leather tooling, and showcard and
stencil cutting. Weighing one and one-half

" pounds, it hammers at the rate of 800
strokes a minute, the length of the stroke
" “being adjustable from three-eighths to one
" and one-eighth inch. The tool accommo-
_ dates a wide variety of interchangeable
- heads, points, files and other attachments
* for hammering, sinking, piercing, filing,
chasing and engraving soft metals such as

JANUARY, 1941

copper, brass, silver, aluminum and pew-

, ter. It files metal rapidly and with ease.
A special set of stamping points and punch
designs is available for tooling leather. Op-
eration is simple. Attach the proper head,
press it against the material, turn on the
switch, and the tool does all the pounding.

. Power from the motor is delivered to the
plunger through an intermediate spring
mounted in such a way that the hammer-
ing action continues even if the tool is
jammed forcefully against the work. For
work requiring close guidance, a holder
Jkeeps the head from jarring out of position,
and another serves as file guard.

23

] ’ 7 ] L]



|

.

1

d

10j2c /¢

¢

Y

P A - "

'!{:‘ ”r J 5

Car Bod;* Splits Wide Open

to Show Engitte and Interior

Pressing button lifts entire front part of aute body to permit

inspection by spectators of engine and seal arrangements

At the touch of a button, a tricky exhibi-
tion automobile raises half of its body, in-
cluding the hood, so visitors may examine
its engine and interior construction. The
body pivots on a hinge at the roof just

i‘JIZID'-!'E: the backrest of the front seat.

ElectricPlant of Modern Sky Liner h"_‘
Could Light a Row of Homes -

)

Modern passenger planes use enough %
eleciric power to supply the needs of a row &
of houses. Power requirements of the sky =
liner have risen from two kilowatts in 19297
to fifteen kilowatts in the Douglas DC-3, _ °
typical transport plane of today. Two gen- o
erators attached to the engines provide. -
twelve-volt current to charge the storage—-

batteries. About seven per cent of the elec-

tric power is used for operating the ship,
seventy-three per cent for navigation—,

radio, -de;_:icer_ etg.—and/the rest for serv-
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ice, chiefly lighting. In the hun-
dred-passenger plane of the future
engineers say there will be four
engines ‘driving four T7.5-kilowait
generators delivering alternating
current at 115 valts.
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Home “"Weather Bureau”_

Makes Forecasts S }

Weather conditions are predict+=
ed by a home “weather station”
combining a thermometer, humid-_*
ity gauge and barometer in ones)
unit, It is the barometer, mounted™
in the center, that acts as prog-%
nostigator. In addition to indicat-"
ing the degree of atmospheric™
pressure, its needle points to two L
different predictions, one to be
read in a falling barometer, and _
the other when it is rising. To tell ~
the direction of the barometer,
you first note the position ‘of a red S
signal below the center of the dial.)
This signal shifts from side to side+
hetween two openings marked with S

_‘.PE wu.rils, “rising” and ".F:illing-;-’f\,

FREOBARLY
cool

Tonav ||

CLEAR
LIGHT
WIHRE

- |

Al e

—r—
cA And

Top, “forecaster” consists of three instruments to

indicate weather; bottom, close-up view of barometer

POPULAR MECHANICS
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MAGIC
THEATER

COMPARATI?ELY‘ few of the patrons numbers of dancers take a sudden notion
who have purchased more than 48,000,- to whirl in circles while up in the air. An
000 admission tickets in eight years have orchestra of 100 pieces drops out of sight
walked out of Radio City Music Hall in and reappears backstage a little later high
New York City’s Rockefeller Center with- above the bewildered audience. A band-
out wondering: “How do they do it?” wagon rises from orchestra pit to stage
Amazing theatrical effects have caused level, rolls back and seemingly floats in the
thousands to call it the “magic” theater. air while the musicians continue playing.
Apparently instantaneous changes of alab- Puzzling the audience is good showman-
orate spectacles occur. Huge stage set- ship and is worth money. So for years the
tings rise or disappear at unpredictable management of the largest theater in the
moments. Whole scenes including large world kept secret many of the methods

i

Top, sound mizer at panel which controls sixty microphones, sixty amplifiers, four main amplifiers,
twenty-three loud speakers and other egquipment. Bottom, planning scene with moedel of the vast stage

JANUARY, 1941 27
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used. Some they are still
shielding, However, they
are now willing to reveal
that the theory behind all
of the apparent magic is
simply this: modern me-
chanical devices are faster
than the hand and the
hand is faster than the
eyve., So, with a wealth of
mechanieal equipment
aided by unusual lighting
effects, a whole stage
scene may be figuratively
snatched right from un-
der the noses of the audi-
ence time and again with-
out the patrons discover-
ing exactly how it is done.

The secret of the trick
stage lies in the fact that it is not a stage at
all in the ordinary sense, but instead con-
sizts of three fifty-ton hydraulic plunger
elevators, seventy feet wide and fifteen
feet deep. Thesze elevators may be lifted
thirteen feet above “stage level” aor
dropped twenty-seven feet below, singly
or together. Thus, for example, while two

rows of dancing girls might be performing
on two of the elevators, the third might be
loading up with a third group down below.
A quick and complete blackout for a very
short time would permit the stage director
to drop two elevators and raise the third so
that when the lights came on, an entirely
different group of girls in different cos-

Top, giant spotlights used in the theater. Some are handled by individual electricions, but most are
controlled from master conscle. Bottom, view of great stoge, with a scene being presented | i
- o P J
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. _ and a partial turn while
the elevators rise not only
produces a new setting,
but puts it at a different
height, which is confus-
ing as well as entertain-
ing to the audience,

To the three stage ele-
vators, add one more: the
elevator in front of the
stage which supports the
orchestra “bandwagon.”
This lift may be brought
to stage level, or above.
Again, it may be dropped
twenty-seven feet under
the audience. The huge
bandwagon, in turn, is
self-propelled by electric
motors and batteries so
that, lifted to stage level,
it can move back onto one
of the stage elevators and then con-
tinue its journey upward. Or, it can be
dropped below, into the pit, shunted 1o
the rear and placed on a lowered stage
elevator, then lifted high above the
stage. Accomplished in the dark, it is
a very effective stunt.

Since practically all stage and scene
legerdemain depends upon the slow-
ness with which the eye accustoms it=-
self to darkness following brilliant
light, a complete blackout is necessary
for the trick effects. This again is ac-
complished by clever mechanies. In
addition te 25,000 light bulbs, any

tumes and in a different set-
ting might be doing a differ-
ent routine.

To make the possibilities
more intricate, a sectional re-
volving stage forty-three feet
in diameter is built into the
three elevators. Thus with the
three rectangular elevators
locked, they can move up and
down together while the re-
volving stage turns. Since the : 4
revolving stage can be made —~—

to hold a number of complete Top, control board for handling three-ton curtain. Center, console
scenes and casts, a blackout controls more than 25,000 light bulbs. Bottom, backstage

30 i POPULAR MECHANICS
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number of which may be lighted at one
time, 206 spotlights are used. Thirty-six
of these spotlights are of the huge arc type
capable of throwing a “spot” 190 feet and
require about thirty seconds for the car-

bons to eool. Obviously unless all of these
lights were extinguished instantaneously 75

and the glow from the huge carbons was 'i!w*

halted, there could be no blackout.

To douse thousands of light bulbs and
206 spotlights in an instant, the theater uses
a remarkable piece of mechanical equip-

ment called a hght-cnntrﬂl console which® a_)

looks like an oversize telephone switch-
board. By pre-setting the 4,305 vari-col-
ored handles on this board, the throwing
of a single switch performs what seems to
be miracles of illumination. If a blackout
is needed, a switch not only turns off the
light bulbs in unison, but also causes thir-
ty-six little motors to drop thirty-six shut-
ters over the are spotlight lenses. The same
hoard regulates changes of light colors
throughout the whole auditorium, whether
it is to shift one spotlight from blue to pur-
ple, or to produce fifty combinations,

Each of the 25000 light bulbs, which
range from two to 5,000 watts and total
3,500,000 watts, haz a tiny track running in
front of it. Hundreds of little motors cause
thousands of gelatin color frames to travel
in these tracks. By setting a group of han-
dles on the control machine and throwing
a switch, the electrician at the light-control
console can move color frames in front of
thousands of bulbs and the whole light
scheme can be changed.

The machine, through thermionic con-
trol, which works on a prineiple similar to
that of radio tubes, will also regulate the
dimming or brightening of the lights at will.

To the trick stage and trick lighting sys-
tem, add such novel mechanical equipment
as vanishing footlights which become a part
of the stage floor, permanent fixtures which
produce torrential rainstorms, fireproof
snow storms, a hurricane effect by the use
of airplane propellers and clouds from an
imported cloud machine. The combinations
of magical effects become numberless.

Even the curtain, the largest in the
world, weighing three tons, is a puzzler.
Normally it closes the proscenium, a gap
sixty feet high by 100 feet wide. Yet, with-
out the curtain being lowered, sections can
be dropped independently to frame a sin-
gle performer, or two groups.

{Continued to page 146A)
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Automatic Reel for Leash
LEcked b Brake Leyer
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Aleminum reel, can:fenizntfy attached to wrist strap, | .
has brake and release levers controlling leash Eaa

With yvour dog's leash wound on an au-—7y
tomatic reel, you can hold him in check or
give him the reins by simply ficking a
lever. The brake lever is pressed to grip
the leash firmly, and pressing the release
lever permits the dog to run without re-
straint. The' aluminum reel contains six
and one-half feet of waterproof cord. A

wrist {j.raF (FiE'eE'f a comfortable grip.

Combination Pencil and Tie Clip -
Does Double Duty

Without losing any attractiveness, but
doubling its usefulness, a tie clip made in
gold-plated metal contains a mechanical
pencil which uses standard leads. It is
available in several styles. While not in
use the pencil is concealed inside the shirt.

Pencil is behind shirt when the tic clip is in place
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Specially Built

Ca

I -‘_q

Automobile designs have turne

to the extreme in streamlining at
no sacrifice to beauty of style. OneJ

example is the model fifty Buic
Fireball, designed by Harle

Earle, supervisor of General Mo-
tors styling section. This car hasa ™
125-horsepower engine. Ultra-
streamlining for the car of tomor-
rvow is forecast in the 145-horse-

power Chrysler Thunderbolt, an _eight-

cylinder-car,
Ralph Roberts|and builf by

osting $8,230, designed by

L]
L

Unsuspected weaknesses in the driving
= dechnique of individuals are often disclosed

. through tests with a minjaﬁurﬁ_z d

[

32
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rs Hint Tomorrow’s Designs

Automobile stylists swung far
toward ultra-streamlining in
d'rsiirmne theze luo cars, Fig=
ing a “previews” of the car of
tomorrow. Left, Chrysler's spe-
cial Thunderbalt, and, beloaw,
the Fireball made by Buick

all-metal top folds forward and backward

automatically. All windows are opened and

closed by power from a hydraulic pump.

(5 W
K II Mi?:iature ourse Tests Drivers for Faults at the Wheel

course that indicates in detail the ability of
the man seated at the wheel. Spread out
before the driver submitting to a test is the

After driver takes the one-and-one-half-minite fi-l’t. dl:l. thiz tiny driving
course he glances at scoreboard to learn his faults in handling the wheel

Aetna "“Drivorama a
complete maze of high-
ways, streets and inter-
sections covering a flat
surface seven hy eight
feet. As he manipulates
the controls, the driver
guides a tiny car over this
traffic system, where he
meets all sorts of hazards
and obstacles like those
encountered in actual
driving, It takes only one
and ‘one-half minutes to
complete the test, and
from results shown on the
scoreboard the driver
learns his faults and limi-
tations so he may correct
them or compensate for
them in handling his car,

FPOPULAR MECHANICS
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Fence Guards Mouqtam Highway, f}'om Rocks

Lo l_ar{

To protect motorists

m danger of rocks fall-

ing on mountain roads, a

w new type of highway
. fencmg is being tried out
in California, A heavy

wire mesh, similar to that 4 _L o
used on large estates, is ]
stretched on steel posts -3
set in concrete approxi- e )

=4 mately at right angles to s
the rocky slopes. Not ex- *—a.:.; A
pected to stop massive : .
slides, the fence halts . 4

\ large stones and keeps iy

S debris off the roadway. _ % ,: 3

Stenes tumbling dewn moun-

tain are caught by wire fence
to keep them frem endan-
Epering cars on roa

[
‘Flshmg/( Weather’ Barometer Is Hung on Tree at Resort N

Anglers who like to fish “on a rlsmg\i

barometer” can estimate their chances of.

a good day's eatch with the aid of a barom- £ 5"
eter hanging on a birch tree at one Wis-+ fﬁ
consin resort. To protect it from ravages
of the-elements, the proprietor su.spended
the instrument inside an inverted glass jar, !
which is clamped to the tree by two gal-
vanized-iron bands. A coiled wire clinging
to the inner surface of the jar by spring
pressure, serves as a bracket to held
barometer. There is also a thermometer
mounted on the opposite side of the tree,

Barometer suspended in glass jor and Fas-
tened te a tree aids fishermen in judging if
weather is :n"‘ﬁt for ﬁshfng

v I' Lu
Writing Space on Automobile Mirror Handy for Keeping Records

Auto drivers can keep daily records of
trips and car servicing on the face of a
rearview mirror that may be attached to
the holder already in the car. To left and
right of the mirror surface are ground-
glass sections which will take peneil mark-
ings, one side consisting of a mileage rec-
ord including date of the trip and gas con=
sumed, the other side having space for data
on oil, lubrication and battery service.

Oblong white spaces on rearview mirror
are ground se infermation aboul trips and
service can be written with pencil 7

JANUARY, 1941 ) L4
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| EFFECTS

destroyed. There was a
‘& gripping realism to the~~

scene, so much so, in fact,
the televiewer felt as if
he were watching history
in the making, not mere-
ly a preparedness-day .
demonstration involving |
toy ships floating in a*
tub of water against a

.ﬁi. backdrop of skyscrapers
= nine inches high.

Here, as in scores of
telecasts, the miniature—
more familiarly minnie
—has proved its worth. e

\ For years, the minnie has
&N done wonders for Holly-

. wood, making possible =
\:4 N submarine disasters,
3. hurricanes, aerial dog ¢

d fights, bridge collapses— &
\ spectacles that would not 3
be possible to do in any *
b Top, projection kaleidoscope |,
1 for sight symphonies during [
3 intermissions. Cirele, animat-
ed figure for television cartoon.
Below, mode!l church burns for
television spectacle
et
- o
L i

Ly

%,
=
-

- %

N THE television screen, a cordon of

battleships could be seen bottling up
the busy, unprotected harbor, From a van-
tage point a military commander described
their maneuvers az they jockeyved into
firing position.

The harbor was doomed. Ships, tugs,
and wharfs were about to be hlasted to
smithereens and the city reduced to a
shambles. In an hour or so its cloud-scrap-
ing buildings would be shell-pocked or

34 POPULAR MECHANICS




Above, an optical mechanical
dissolve—titling device for
television—reproduces dis-
solves and wipes for camera,
Right, battleships maneuver
in a “minnie” seaport. Bot-
toam, -'ml'HinE a miniafure sef

other manner, Now the
rapidly erystallizing
technique of television
production is counting
heavily on the minnie 1o
do some of its most dif-
ficult jobs,

Building these effects,
coupled with kindred
chores peculiar to the
medium, has given rise
to a new profession: the
sight-effects man. He's
a key man in television,
more important in his
sphere than the sound-
elfects man is in broad-
casting. Even in the
ham-and-egg period
that lies ahead for tele-
vision in its struggle to
gain a foothold, the
video-effects man will
be much in demand, and
officials elose to the pic-
ture intimate the re-
wards will be preat for
thase well grounded in
mechanics, modelmak-
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Animated by a fexible shaft, the frog
ftop) “breathes” with a rubber bag pul-
sated with air. Center, William Eddy
“makes rain” Right, animated donkey

carries inlermission sign across screen

ing, cartooning, and the like, yvet
possessing a showman's touch—
imagination and enterprise.

First full-time practitioner in
this field is NBC's William C. Eddy.
Movie-effects men spend months
of time, and money by the barrel
in making their miniatures—to
cite but one case, $25,000 was
poured into the one that was used

36

to film the Chicago fire of 1871—
but Eddy can't. His budget
wouldn't permit spending a frac-
tion of that amount on his effects.
So out of sponges, iron filings,
kitchen matches, corn flakes, plas-
ter of paris and whatever else
happens to be handy, he turns out
scale model towns, houses, and
other exteriors that would be hoth
impossible and impractical to
build within the studio.

Since the dayvs when television
was only a laboratory infant, the
fundamental problems of pro-
gramming have been apparent.
Chief among these has been the
gize of the sereen, which, roughly,
is the equivalent of a man's hand-
kerchief folded once. By the deft
use of the three cameras at his disposal,
the director can shift from set to set in the
Hollywood manner, go in for trick angle
shots, close-ups and other artifices so that
the televiewer remains unawarve of the
limitations of the television set.

A condensed version of the opera “Tris-
tan and Isolde” set the pattern for one of
the most widely adopted uses of the minnie
to tie in with this camera procedure. Eddy
built a scale model of a conventional set,
placed two figures on a bench to one side
of it. When it came time for the love scene,
the director began the sequence by having
one camera, mounted on a moving=picture
dolly, make a full shot of the model. The
camera then was moved in closer to the set,
and in so doing, was set to make a horizon-
tal sweep in order to center attention on
the bench. When the camera had advanced

POPULAR MECHANICS
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to a point where the figures began to domi-
nate the screen, a switch was made to a
second camera, this one registering the two
principals in a similar position on a full-
geale duplicate of that part of the set that
had been in the No. 1 camera’s range an
instant before.

Though there are three cameras trained
on a set at one time, only one’s output is on
the air at any time. By switching from one
to the other, the director, in effect, edits
the telecast much as a movie cutter does
when a picture's shooting schedule is com-
pleted.

For the operetta, “Pirates of Penzance,”
a miniature castle was used as a curtain
raiser, and from this the camera cut to the
interior of a regular castle set where the
action began. A model in the proper per-
spective supplies a convineing illusion but
its showing on the screen must be very
brief, otherwise it's apt to be detected and
illusion destroyed.

A play based on life on the Erie Canal in
the 18505 indicated the possibilities of
combining models with stock film shots. A
canal resembling the Erie of old was spot=-
ted in Pennsylvania and a camera crew
wasg dispatched there to shoot documentary
material, including some footage on its an-
tiguated wooden locks opening and closing.
Upon their return the special-effects crew
set to work on a small-scale reproduction
of a portion of the canal with a boat and
working locks. Overlooking the locks was
built the Hennessy Hotel in accordance
with the description furnished in the novel
from which the play was taken. When the
voice of a narrator began a histovical pro-
logue, picturesque shots of the canal in
Pennsylvania were shown, following
which, the ike camera focused itself on the
working minnie, going from there to a full-
scale set inside the Hennessy Hotel.

An exciting bit of air drama was incor-
porated into a Pacific coast program, “Vine
Street,” television’s first serial. In one
scene, the audience saw the players in a
regular plane but in the subsequent scene
the ship was supposed to go into a tailspin
and crack-up, so the camera switched to a
miniature controlled by wires.

In radio, when the hero shoots a black-
guard, it's a relatively simple matter for a
sound-effects man to whack a leather
cushion with a stick, whereas in television
the sound must be supplemented with

{Continued to page 1ZTA)
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Removable Button Center *

Changed to Match Dress

Center portion of butten comes off eazily so different
color may be substituted to match shade of dress

Many choices of two=color combinations
are made possible with buttons having re-
movable centers. Both the center section
and outer part are available in about
twenty shades which may be combined to
match colors of the dress. The center por-
tion may be attached or unfastened with-
out removing the button from the garment,
so the wearer may change the color com-
bination to harmonize with a change of
trit}mings 01 Accessories,

"_l;las_tic Grill over Kitchen Fan
" Slips Off for Cleaning
Adding a deco- .

rative note to the
kitchen, one type /
of ventilator fan
has the unsightly
blower concealed
by an attractive
grill. Made of
white plastic, this
cover may be lift-
ed off easily to
clean it by wash-
ing with soap or to
oil and service the
m?tor and fan.
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Plane Catapult Made Safer by Speed Indlcator

Shoaws miles per b,
speed of plane af
time of kenving

catnpuli

Yultoge
wd justing
rhaosgal

e = | Initinthon of capsciior disclurge
btained bere al lustani plane
euves enlapuli run

fieset
push buisn

Diagram shows operation of speed (ndicator, including magnet on catapult shid, twe pick-up coils,
power unit and instrument that gives speed in miles per hour. Inset, seaplane leaving catapull

Much of the hazard in catapulting air-
planes from ships is eliminated by a speed
indicator that shows how fast the skid
travels =0 proper adjustment may be made.
The tester, designed in General Electric
laboratories, includes two coils mounted
a Toot apart at the end of the catapult run-
way and a permanent magnet attached to
a skid on the catapult. As the skid, carry-

.,Ucf ;4 Vod

ing its magnet, whizzes past the two coils,
voltage impulses are set up first in one coil
and then in the other. The time interval
between these two impulses is registered
by a needle on a connected instrument in-
dicating the rate of speed, which should be
great enough to hurl the plane into the air,
vet slow enough to aveid injury to pilot,
and unnecessary strain on the plane.

Dn[l-P?QsB ﬁ[t&chlqent Qscillates the Spindle for Sanding

Any standard commercial drill press can
be converted to perform the work of an
oscillating drum sander by equipping it
with an oscillating unit that imparts an
up-and-down motion to the spindle. Thus,
instead of remaining stationary the spindle
is given 200 working strokes a minute,
which can be adjusted to any length be-
tween one-quarter and seven-eighths inch.
This eliminates the wusual grooves and
ridges resulting from ordinary spindle
sanding, and gives the stock a satin-smooth
finish that requires no subseguent hand
work. The mechanism consists of a gear
reducer run by a belt from the lower idle

Gear redncer mounted below l_ﬂa!or at extreme right . motor shaft An adjustable connecting rod
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from a crank on ear reducer
reciprocates the spindle rocker
arm. Once installed, on the drill
press, the attachment need never
be diseconnected, since the rocker
arm slides freely on the feed shaft
unless the thumbscrew is tight-
ened, Mixing stiff liquids, lapping
close-fit haoles, die grinding, and
edge jointing and planing are oth-
er uses for the ascillator,

K S
Powdered Blood Plasma

Save was in War
Powdere b ood plasma, whlc
is easier to transport than fluid
plasma, probably will replace
present bhlood banks used for
transfusions in wartime, as well as
in civil practice, if tests now being
made prove successful. Plasma is
blood to which an agent has been
added to prevent clotting and from
which the red-blood cells have
been removed by eentrifuging. In
fluid form it has been as effective
as whole blood for transfusions,
and can be stored safely for long
periods, and transported without
altering. It is ready for instant
use, without blood typing proce-

L

« dures, and can be injected fairly

rapidly.’ The dried; powdered va-
riety, recently developed, can be
made ready for use quickly hy
mixing with water. Experiments
are now under way to test its ef-
fectiveness, and methods of pro-
durcing it in large guantities are
being sought. WV a 7
g 1D
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ﬁker s “Passport” Photo Card
Keeps Spies Out of Fa!gt?fg ,

-
Photographing tmplﬂ_rvr in front of .flnl',gflt scale, with camera
adjusted to frame foce. Identification card iz at lower left

To keep suspected “fifth columnists” and other
unauthorized persons from entering factories en-
gaged in national defense work, a camera unit pro-
duces identification cards bearing the emplove’s
photograph, description and registered number.
The camera is prefocused, standardized lighting is
used and no special skill is required to operate it.
The “passport” photograph is taken of the worker's
face with a scale in the back to show his height.

/
Roller Bumper Helps Scout Car Climb Out of Ditches

[ el
JANUARY, 1941
"a . 1
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To carry advance observation
squads, the United States army
has adopted a rugged scout car
with a roller in front that comes
into use when crossing ditches or
when the front wheels become
mired. The ear has a four-wheel

on each side of the body, which
is protected by armor plate.

Roller extending before the bumper
carries armored scoul car over low
obstructions and keeps front end
Eging in mnrlh_'r g
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OUSES hbuilt to last like medieval cas-

tles but at a cost comparable to that
of cheap, flimsy shanties—this is what Los

Je Angeles county is now doing in a vast pro-
gram of glum clearance.

° The expected longevity is due to the dur-

A~ able materials—steel, conerete, and brick

| ® —which compose almost everything but

- 2 the doors and windowpanes. To get these

¥ expensive materials at such low cost, mass-
o 40 1.‘:__ ""1 ‘_,{,_ ]‘L-f {."L-t—" r{{ﬂﬂ. L

! 08 /LY

P
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Left, leveling up pre-fabricated door
;umh one source of lorge satings.
Right, pouring frst fosr over wrin-
kled metal forms. §Photo courtesy
Fabriform Cencrete Products Co.}

Mﬂmﬁi_;r:cnkt stairs

ks
. ealing compouwnd

ol § TN

-, produckion m{*thtrda to- ‘“.

tally new had to be de- .J' F
vised—and as a result, =~_ :—‘
true line production ]'I"Ib : (e}
heen applied to housing r'ﬁ::
at last. B
Just how'long these &_,
steel-ribbed, structures
will last is a matter of
conjecture, for there nev=
er were such houses be- -
fore, and therefore no S
) tests on which fo base_*
estimates, Officials say _ }
that if they last sixty years they will have
been profitable, but unofficial experts
predicted their duration for centuries.
The houses are being built as greh,t
apartment cities, to be rented by the coun<~
ty, but there is no reason why the sa

methods should not eut the cost of prwate\g

[
o

by

I

g
e
e

homes until everyone may own one, pass it
to his children, and their children, for gen
erations. Apartments contain an average""“-
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BUILT to LAST

of four and one-half rooms
per family unit. Cost of
the first of these was
32,700 per unit. It slipped
to 52,600 on the second,
£2.100 on the third, and is
expected to drop below
52,000 on the fourth.
Let's have a lock at the
construction to see how
this miracle is possible,
Foundation trenches,
made by machine, are
filled with conerete. Then
the first mass-made units
—precast concrete joists
go into place. These are
factory cast on a produc-
tion line by pouring dry,
high-grade concrete into
metal forms, which are
vibrated constantly to in-
sure smooth surfacing. As
soon as the forms are
filled, joists are extruded
and sprayed with a seal-
ing eompound to prevent
water t‘.“.-"r‘z[ji'u"rﬂ]m‘1,
These joists span the
foundations, Aecrosze them

JANUARY, 1941

Top, concrete being hoisted from mixer to second Aoor, [nset,
exterior of structure, Nole huge beam separating Weors. Cirele,
extruding precast joists from their farms
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are placed great metal form sheets,
factory stamped out in mass-made
lots. They are twenty-six-gauge
metal, and “wrinkled” for greater
strength. They make a solid sur-
face over which is poured concrete
for the ground floor, Second floors
use a somewhat different tech-
nique. Supporting beams are
poured in place, for weight would
be a considerable factor in han-
dling them if they were precast.
However, mass-production meth-
ods are still used. The forms for
thern are all numbered, and after
they have been used, they can be
removed and taken to the next
building. For the second-story
concrete floors, forms are placed

Top, putting section of partition in place. Center,

one of the completed apartments. Rettom, space

between inner and outer walls of brick is filled with
muoist concrete which Aews into joints

below, to be removed when the
“mud” has set. These forms are
metal, and can be used repeatedly
without sign of wear.

When the main structural walls
are of concrete, the same type of
forme ie used. Reinforcing bars
that support floor and wall con-
crete, too, are factory joined. They
come as panels to the jobs, and are
placed in a few minutes.

In some cases, the main walls
are brick. Here there is little evi-
dence of line production, but there
is a new method being used which
will make these brick last longer
than any have hefore. This process
is known as groutlocking, Each
wall contains an inside and an
outside thickness of brick, slightly
spaced between each thickness.

POPULAR MECHANICS
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This space contains many vertical
steel reinforcing bars, which tie to
the foundation, and as every few
rows of brick are laid, a rich, wet
concrete is poured into the crev-
iee. This makes a wall that will
withstand almost anything short
of artillery fire.

Extremely interesting are the
stairways, for here mass produc-
tion has reached a high perfection
with enormous savings. When the
reinforced concrete walls of the
gtair-well are poured, special
forms provide reinforced concrete
stair foundations, which protrude
three inches from the main wall
itself, and are anchored top and
bottom to conerete floors. Owver
these are placed mass-produced,
precast concrete steps.

These steps are'cast similarly to
the joists, by pouring dry concrete
into forms, vibrating vigorously,
extruding quickly, and spraying
with a sealing compound. But they
obtain a much finer surface. When
they have been extruded, they are
like glass; there is not a rough
spot on them,

High cost of openings has been

, cut to the bone by more line pro-

duction. Door and window frames
are all prefabricated metal, de-
livered from the factory ready to
be put in place. When the walls
are brick, they are anchored he-
tween the crevices provided for
groutlocking; when concrete, the
frames are placed, and the “mud”
is poured around them.

Interior partitions are made

- cheaper than ever before by erect-

ing sections of studded metal lath,
which have been mass produced
by machine to fit exactly the di-
mensions of the room, and cover-
ing them with two inches of solid
cement plaster, tinted in attractive

" tones. These walls are not only

cheap and sturdy, but they have
an important sanitary feature,
When a family moves out, the
apartment may be cleansed by
washing it down with a hose.
Floors are covered with patent
flooring that can be replaced oc-
{Continued to page 1268A)
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Muscle Stretcher Hardens
Players for Football Game
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Football players take exercise by arching bodies on muscle %‘

streteher that weighs but gixteen pounds and iz sasy te store 0
‘ ® Sy

To limber up their body, arm and leg muscles,

foothall players at Fordham University take exer- g
pige with a muscle stretcher consisting of sliding o
grip-har supported by a chrome-plated metal tube. ‘G‘L E
It is claimed that two minutes a day with this ma- [j ™.,

chine is equivalent to several hours of exercise by
other means. The apparatus weighs sixteen pounds
and dismounts for storing in clozets at home,
K672
Anti-dug Netting over Roof Gutters

B

Stops Twigs and Leaves ~ ,‘S’

Stoppage of roof gutters 7 ""‘-'{.
can be prevented with a

special netting that forms a -

screen extending from the h

eave to the outer edge of E:‘-‘

the gutter to keep leaves ¥;

and other obstructive de-
brig from entering the
trough and becoming
lodged in the downspout.
It alzo guards against hirds building nests in the

gutte sf The tt?tting is m:ﬂe to fit an;.r ﬁutter.
(JinL L/":VL-" - UF j.q:lr (28
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Electric Hoe for Garden Work  producing any more

branches above this

.8 IsBuilt from Standard Parts “rumsiuesne bush

N side buds, Thus the lead-
3 POmER SUPELY er grows into a slender,
2 pole-like sprout, deriving
. its nourishment from the
Ay bushy branches near the
Yy X ground. When it has
y reached a height that will
= : vield a log about twenty
g, 3 feet long the tree is al-
? lowed to branch out and
v \ﬁ'.' form a normal top. Grow-
N ing in this way, the cen-
$ tral portion of the trunk
Y leaves no branches em-
b E\- bedded within to become
: “-\ knots when the log is
o % finally sawed into boards.
4 AH3E
: ek is phe stectrie he - Chart Helps Match
fois Py ameiet i he Colors of Suit,
T shows how the weight Shirt and Tie 1
IJ and pulley :prrnngf.m:nt " :
) heeps ”‘,‘ wire out of the ﬂffering a quick meth-
% el el botr od of determining how to
x 5 100-foot square areas be well dI‘ESSEdf a dial
a L embodied in a necktie
5 — An electric hoe that takes much of the work out of farm- rack indicates the correc
«. R ing and gardening has been developed by a Seattle power color combinations to ob<
—~ ompany, and although not on the market in finished form serve in selecting your

C

k‘f it can be built in the home shop from standard mechanical suit, shirt and necktie.

. parts. Designed to take the place of the ordinary hand cul- For instance, knowing the

: tivator, it draws power from electric poles set every 100 feet color suit you will wear,

Rt through the field, and with a supply wire connected with  you simply turn the dial
\ § proper pulley and weight arrangement it will cultivate 100 to find what shades of -
: feet square. The motor is a one-half horsepower, 110-volt, shirt and necktie will «
EJB 1,725 revolutions-per-minute, dustproof type connected to  make a proper ensembhle.
“wm the reduection gear by a heavy-duty flex-
ible ecoupling. Motor, reduction gear and
‘1 cutter wheels are mounted on a frame with

.ﬂ twnlfFuﬂeen- ch cultivator wheels.
- g—

§ "Upslde-Down” Pruning of Trees

Yi
i d;inf:Iej BuardS@{.q :
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By pruning young pines and other ever-
green trees in an “upside-down” fashion, a
HRussian experimenter claims he can pro-
duce logs twenty or more feet long that
~wield boards entirely free from knots. He
permits the tree to develop a bushy growth
near the ground until it is about eight
years old. From that point its central

You can learn whether the colors of your shirt, tie
growth axis, or leader, is prevented from  and suit are properly matched by turning the lrrm&t..___
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Army’s‘Big Bertha’ Cameras Map Huge Areas,

La__g

LY
.

Army photographers cap-
ture thirty-gix sgquare
miles of terrain with a sin-
gle snap of their latest
aerial mapping cameras
fram their photographie
plane at four milez alti-
tude. Right, “Big Bertha"
Camera—a Fnr}y-r'rlch facal
length camera being di-
rected from pear-shaped
opéning in deor of plane.
Above, cameraran inhal-
ing exygen as he operates
w:'dm.ﬂng]'e- aerial comera
in plane high above ground

Above, photographer oi-
Fecting palal l‘hmugh tel-
ephone in order fo pnsr'h'nn
plane above area to be
mapped. Bottom, latest
photographie plane in
flight, Its cabin is elec-
trically heated so the crew
may aperate in comfort af
25,000 feet. Pilot, navi-
gator and cameraman use
throat microphones which
pick up laryngal vibra-
tions and do not interfere
with supply of oxygen
from eylinders on walls

JANUARY, 1941 45

*
2




(' UT in the desert these nights you'll

= find men exploring rock outeroppings
with the almost invisible purple light of
an ultraviolet torch, searching for signs of
tungsten, Number One hardening metal
for modern armament steel,

Prices are rising steadily and mining
men remember how, during the World
War, tungsten jumped from $7.50 per unit
of twenty pounds to as much as 5128,
That's what is drawing prospectors to
old workings and the dumps and tail-
ings piles of gold mines, searching for a
metal neglected since the last war boom.

Modern prospectors work at night,
using a new technique, because tung-
sten literally announces itself before
their eyes. If the purplish light from a cold
quartz tube strikes scheelite, ore of tung-
sten, an intense blue glow shines out. If
they're panning, they may find a heavy,
light-brown sand collected in the hottom
of the pan, along with the black sand, the
gold and the garnets. When they turn a
quartz lamp on it the sand may glisten
with myriad brilliant points of blue light.
That's scheelite dust, and they know
they're on the track of tungsten.

More than 300 minerals share this queer

46

il

Top, left, examining abandened mine fun-
nel with guartz lamp. Right, light pert-
able outfit contains battery and high-
voeltage transformer for operating gquariz
lamp. Below, testing pan of concentrates
with black-light lamp. A blue glow re-
veals presence of tungsten ore

POPULAR MECHANICS



Above, prospecting for tungsten with big uitraviclet
lamp owtfit, Power is supplied by gasoline-driven
gencrator on stretcher. Right, r.tcrmlnl'ng pan far
trace of tungsten ore

property of glowing, or “fluorescing,” un-
der black light, and their colors range from
primrose to lavender. Tungsten-laden
scheelite usually shines blue, but now and
then it is cream or yellow. Sometimes a
prospector is fooled by a bright blue or
creamy gleam which suddenly streaks
away when he reaches for it. Lizards,
horned toads, and snakes Thuoresce, and so
do old bones and teeth.

Usually the engineer expects tungsten
only where a limestone-granite contact
exists, but even these locations are hard {o
trace. Experienced miners, following a
vein, often find they can’t tell which is ore
and which is country rock. It costs money
to dig out tons of barren rock and run it
through the mill, but now the foreman
runs his torch over the face of the drift and
marks out the vein. The muckers can dis-
card the worthless rock as they go along,

(Continued to page 114A)
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Tracer Bullets Show Marksmanship of G-Men

ﬂh;l.q.u'n-g paths made by trocer bullets show expert marksmanship of G-men in night exhibition

Tracer bullets fired from machine guns shooting at the Quantico, Va., range. The

by fﬂdww fusillade drew sharp lines of light against
gave a visible demonstration of marks- the darkness, which were caught by a cam-
hip in a recent night exhibition of craman, indicating the paths of bullets,

Giant StoLE;light on chr of Truck Reduces Collision Peril

! l{"a“’ﬂ'. Better protection against collision is af-

forded by an enlarged stoplight for trucks.
Clearly visible for a distance of 1,000 feet,
the lens shows a bright warning signal
seven inches in diameter. It is available
either for flush-type mounting or with an
angle bracket. Fitted with a special white
lens, the lamp may be used as a backing
light for a truck cab, and also spreads a
brilliant light to aid in connecting the

tr:lg/ls ‘}lf)‘?ufiﬂ at night,

= ., Safe Auto Driving Begins at Forty,

'ﬁ - " -
i:n- Ac%ﬁ igures :Endlcate
j'}:‘ Drivers 'in their forties have the lowest

_qa“_aﬂciident rate, but atll'us drc]::es not ‘rIr:lIean a;—

cording to an analysis by arry

- K@Wx;mtyﬁt th?fﬁave 8

more skill than yaufiger drivers. In his

opinion, they have learned that it is easy *
e . &y to slip into a speed beyond the limits of

. _,;;,rf e 7/ L their capabilities and that it pays to resist

i ol ot wliin o B of. A by thi_s temptation. A greater accident rate
tom, white light on truch helps connect trailer = emsr_s among elderly persons, which Dr,

" Lo o IR ERB .

*szc.t; og*{, @m@dHu,, :




DeSilva attributes to a failure to recognize
the slowing of their sensory and motor fac-
ulties. The peak of accidents is found in
the twenties, probably because many young
persons have the confidence of an expert
driver but not his experience and ability;
nor do they possess the necessary insight
into their own defects and the ability to

compensate for ‘r.‘!':uemz S I 7
-

Dummy of Average-Size Driver
Helps Build Comfort in Cars

With the help of a cardboard figure rep-
resenting the average=size driver, automo=
bile designers fashion cars to fit the small
man weighing 120 pounds and an over-size
heavyweight with equal comfort. The
dummy, called Johnny @, Cardboard, was
created by Ford engineers who studied
government statistics on humian propor-
tions to find a pattern for America's aver-
age motorist. His dimensions are as fol-
lows: Height, five feet eight inches; arm
length, thirty-two and three-fourths
inches; leg length, thirty-two inches; sit-
ting height, thirty-five and three-fourths
inches, and location of knee, two inches
above the middle of the total leg length.
Johnny has joints at the shoulders, elbows,
wrists, hips, knees and ankles. When a new
car model iz in the making, he aids in lo-
cating seats to the best advantage, and in
determining the proper foot-pedal reach,
leg room, knee clearance and arm spread
in reaching the instrument panel.

Cardbeard man, hinged at ankle, knee, hip and shoul-
der, helps test new cor models for zeating comfort
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Adjustable Miter for Sawing
Has Drill and Rod Gauge

Teop, sawing an angle with aid of edjustable miter;
bottom, sketeh shews details of special features

Serving many purposes besides marking -—

and sawing angles, an adjustable miter is
available for carpenters, woodworkers and
home craftsmen. The scale plate for set=
ting the mitering guide is marked in de-
grees from forty-five to ninety, and indi-
cates the exact setting to fit corners for
five, six and eight-sided figures. With the
pointer set at forty-five degrees it is a
square-corner miter; at ninety, it serves
as a carpenter’s square. There is a square
hole which helps locate center of round
work, and a tapered slot finds the diameter
of drills, dowels and rods up to one inch,
A series of holes are used as guides for
drawing straight lines along a board from
one-sixteenth to one inch from the edge.

{[Railway coaches and sleeping cars of the
United States have a total seating capacity
of nearly 1,800,000 persons.
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EXPLORING

HEDDELL SEA

E--ﬁ.‘f ?\
SE)

S

'HAREUERITE

LITTLE AMERICA T4
b (WEST BASE) ‘j i
" ROSS SEA .

OWN at the bottom of the world, by
the light of a midsummer sun that
runs twenty-four-hour shifts, sixty hardy
Americans are finishing up an eighteen-
months job that ranks with the woarld's
toughest. Aerial explorerzs and camera-
men are touring the bleak Antaretic on
thousand-mile flights over lands and wa-
ters never seen by man—wastes where a
forced landing far from base might mean
blackout in a crevasse or a glacier or a
deep-drifted mountain.
From two bases 2,000 miles apart, planes

and dog sleds and skis and snow cruiser
and tractor are carrying scientists deep
into the polar regions. Meteorologists are
sampling the weather. Geologists are sam-
pling ecores of the ocean bottom and of
Antarctic earth in search of mineral re-
sources. Physicists are sampling the cos-
mic rays, other specialists are studying
terrestrial magnetism, the aurora, ocean
and land life, glaciers, while every air and
shore party is mapping the unknown con-
tinent for Uncle Sam.

Aboard the “North Star” and the his-

T

Top, left, penguins greet the U.5.5, “Bear.” Right, map shows location of expedition’s two bases. Felow,
left, one of the dogs finds his way far out on the bowsprit of the *Bear.” Right, raising Aag at East Base

50
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¢ FROZEN CONTINENT

torie, sixty=five=year-old “Bear,” the ex-
pedition put out from Boston for the south
seas in November, 1939, under command
of Rear Admiral Richard E, Byrd. Two
months later, the “"Bear” nosed through a
smothering snowstorm 1o make fast to
shore close by the “North Star” in the Bay
of Whales.

In a matter of minutes the monoplane
had been lifted with slings from the

Tap, “North Star” in Marguerite Bay, East Basze site in foreground. Circle, assembling dog sledges.
Bottom, left, pulling tractor eut of crevasse. Right, hoisting seaplane aboard the "Bear™

JANUARY, 1041 51
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Top, Rear Admiral Byrd, seated, confers with Right crew. Center,
dog team hauling supplies from ship to base. Bottom, “dog town™
at East Base. Here each dog has its own little “house” for pro-
tection against Antarctic blasts

o =]

water, and Chief Pilot Ashley

~.snow and E. B, Perce, his assistant
Ci#pilot and radioman, were off on a

j %&;L hop, Unloading other tons of

rehicles and provisions, however,
was not ag simple as that. There
was a lot of laborious hauling from
the foot of the Ross Ire Barrier to

o safe ice high above. When the

75,000-pound snow cruiser was

steel and wood ramp there was a
terrifie splintering and the
“wheeled dinosaur” erashed to the
ice, saved only by the sudden ap-
plication of full speed ahead,
which took it roaring from the
brink of the ice barrier to safety
a mile inland. And a sixty-five-
mile gale whipping across Mar-
guerite Bay on the coast of Palmer
Land halted the landing of sup-
plies at the East Base, T00 miles
south of Cape Horn, where two
Diesel ships had taken part of the
expedition in March after estab-
lishing West Base near the origi-
nal site of Byrd’s “Little America™
base on two previous visits.
Reconnoitering in the air, Ad-
miral Byrd in January had found
openings through the ice floes and
helped the “Bear” work farther
cast of Little America than any
vessel had ever reached.
Pushing through a howl-
ing blizzard, the “Bear”
sighted a score of un-
known ice islands, capes
and bays which altered
the maps of Jacob Rup-
pert coast. Officers spent
sleepless watches on the
bridge charting the coast
and jotting notes of dis-
tant mountain peaks,
Maps of this region men-
tion explorers as far back
as Cook in 1773, but none
penetrated into this in-
land passage discovered
by Byrd's seaplane and
the “Bear.” On one flight,
described by Admiral
Byrd as “the most pro-
ductive flight geograph-
ically speaking that I have
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ever made,” more than 300 miles
of coastline were charted and
30,000 square miles of unknown
territory mapped.

Late in their first Antarctic
summer Dr. Paul A, Siple, west
base leader, and Dr. F. Alton Wade

made a long flight of eleven hours
and. niffe-minutes.from Little
America to Beardmore Glacier in
the twin-motored navy transport
plane. They waited days for clear
weather. Finally the skies opened,
and with a full load of 924 gallons
of gas, and five men aboard, the
plane headed inte the wind and
Pilot James C. McCoy lifted it off
the soft snow. The course was laid
out over paths never before trav-
eled, The first leg extended =outh-
westward for 330 miles across the
jagzed Ross Iee Barrier., After
cruising about two hours a pyra-
midal mountain peak was sightod
to the south. Two hours later the
plane reached the eastern portal
of Beardmore Glacier, and beyond
it could be seen the fascinating
Mount Cloudmaker, flecks of cloud
forming about its peak. The plane
climbed to 9,500 feet, and Navy
Photographer Charles Shirley
clicked the big camera trained
through a porthole in the door.

The aerial explorers pushed
down beyond the 85th parallel
near the 165th meridian and then
headed north and east. The radio
from Little America re-
ported weather there still
clear. It was near mid-
night. The northward
movement of the plane
approximated so nearly
the apparent rate of the
rising sun that for more
than an hour the same
segment remained on the
herizon.

At12:15 am. Roosevelt
Island was sighted, and
an hour later Pilot Me-
Coy brought the big yel- |
low ship down at Little |
America, ending a jour- L=

ney of 1,15{! miles, While All photos courtesy U, 5. Antarctic Service

t-lhE Hir vﬂﬁrﬂgers Enjﬂyed Tap. ipkﬁng magnetic ohservations with "J;p circle™ on Dr‘}'ﬁf&ﬁf lee

Tongue, South Vietoria Land. Center, the “Bear” moored fo the fce in Sulz- |

{Continued to page 142A) berger Bay. Bottom, rescuing a dog from crevasse inte which it has fallen
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Plane Door Forms Stairway
for Climbing into Cabin
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Cabin door of big l‘lghtrnE pfr:lrw conuverted inte con-
venient stairway by sliding it dawh built-in tracks

With a cabin entrance door that can be
converted into a “stairstep,” the new U. 5,
army Bell “Airacuda,” multi-place twin-
enﬁﬁ%ﬁg plane, does away with the
need for extra stepladder equipment for
entering and leaving the cabin. The door,
opened by sliding it downward on tracks,
fits flush with the fuselage when closed.
Built into the door are three "“trap-door”

leaves hinged at the top, which are folded
hack by pressing a lever to form the steps.

Kl
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est-Pocket Rubber-Stamp Pad
Handy for Bill Collectors

Small encugh to
fit conveniently in
the vest pocket, a
round pad for ink-
ing rubber stamps
is useful for bill
collectors, attor-
neys and investi-
gators in receipt-
ing hills. There is
no danger of ink
leaking through

BULLL A

'i_: ag suithble

W aporsd. L. v
1,::£m JTa,Iu J’JH rred

ﬂna- casing or soiling the clothes. A wide
rim at the base offers a good grip for open-
ing it, and the hinged cover lifts easily.

Th?a }l’}ake any kind of stamping ink,
j? JE

W aterprnuf Glue Made of Plastic
Harderxs in Four H

Glue m fterialy that sta.nd

r-.. up under conditions which un]}r a genu.me

plastle can endure is being offered for homé %

=~ use. It is said to be bacteria-proof, rot-

proof, stain-free and waterproof. Supplied

immediate use by simply mixing with a
small amount of water. Jobs can be han-

§d_led within two hours after gluing, and

cworked after four hours. In laboratory

2 tests it is claimed to have withstood severe ©
% strains with no failures at the glue line,
| although wood failure occcurred in every
" test, Because of the limited amount of wa-
u ter used, shrinkage of both wood parts and

the glue line is minimized, making it espe-
f?} doweling or joining.

Streamline Bidv Shield on Bicycle

. Gives Little Wind Resistance

Vi

Streamline bieyele shield protects rider’s entire body,
and “window” cutz glare frem oute headlights

Fastened to the bicycle by straps quickly
applied, a removable windshield protects
the rider from wind, rain, snow and dust.
Due to streamlining, the waterproof shield
offers negligible resistance to the wind,
therefore does not cut down speed. It also
is demgned to re&uce glare from headlights.

{ __\‘ 'jp';_ MEFIE'I H:s
)Ny | T )

L
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‘_3 in powder form, it can be made ready for —_
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Armored Cars Guard Factories in War Area

- LS - ¥ s - oy . -
A A ,Tﬂ.)jﬁh._vLﬂLh*&"' s g 2 e . wd
To earry on their work despite ; . *: 1 &
. grueling attacks from the air and
 threatened invasion by parachut-
ists, English factories arm their
irscbmnu guards to meet the most se-
vere emergencies. One famous

' preserving factory maintains an
g “armored car to ]1*11,1 ol the v icinity
constantly, while loekouts posted

on the roof are watchful for pos-
sible assailants,

.

Ready for action, above, armored car
has firing perts at sides and zlots in
frant; here it is backed by three
members of home guard unit. Right,
racf of car opens for machine gunner
ready to blost any attempted attack

3 upen the factory
f‘ A J.' W

o

Saving time for the carpenter, a specially
equipped reel applies chalk evenly owver
the entire length of the chalk line as the
carpenter pulls out the line. The chalk is
inclosed with the reel in a waterproof cas-
ing of non-rusting metal,

{[German fliers are said to carry an emer-
ald-green dye in their life belts which
stains the water if they are forced down at

* Just pull carpenter's line from reel and chalk, in-
closed in waterproof caze, is applied cutomatically sea and helps attract rescuers,
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i SLEEPIHEI QUARTERS ity

ANIMALS KEPT HERE WHILE y
QUARTERS ARE BEING CLEAMED -

WATER

Top, as spectators see bear and as bear sees spectators from
its gquarters. Sketch shows cross-section of zoo grotte. Below,
hippe cannot step over low barricade

a6 :
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IREVENTING wild animals

from escaping, once they have
been safely placed in a zoo, is a
job that often requires more plan-
ning and ingenuity than was used
in capturing them.

Many animals live contentedly
in eaptivity because they receive
all the fresh air and exercise they
need, plenty of food, and privacy
when they wish it. Others spend
much of their time trying to get
away. Monkeys are natural es-
cape artists and of these the orang-
utans are the worst culprits. These
apes are born mechanies which
understand the principle of lever-
age and they delight in taking
things apart. An iron rod, if it
can be reached, will be used as a

POPULAR MECHANICS
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Cerele, bear in hospital squeeze S
cage. Right, lifting elephant i
from moat inte which it hadJ| %
fallen. Bottom, moat separates
elephant from spectators { ]

pry to force loose the wire
netting of an enclosure.
An orangutan will spend N
days picking and twisting
at an iron nut pruji.—*t'tinf'“‘_'
from its cage, trying to
work it loose from the ,
bolt. Often it succeeds. '-_‘
To avoid trouble like®
that Ralph Virden, ew‘-ﬂ
struction—superimtendent
uf the S;Ln Dicgn ?cm

|

=1nd in places where ]1:.-
must use bolts he peens
the metal down to lock
the nuis securely in place,
There are no knobs to the
doors of the monkey
cages because these would
be twisted off in a few
days. Door locks would
be picked or stuffed with
mud if the apes could
reach them, so the pad-
locks are protected by
steel plates around which
the apes can't reach.,

A G0l-pound mountain
gorilla is a different prob-
lem. What it lacks in me-

JANUARY, 1941 aT



chanical sense it makes up for in
terrific strength. Eight tons of
steel, fifty cubie vards of conerete,
and 35,000 square feet of heavy
wire screen were required to build
the San Diego gorilla cage and
even then it wasn't complete. Be-
sides the main arena there are twao
sleeping rooms with steel doors to
permit locking the two gorillas in-
to one room while the rest of their
guarters are being cleaned. One
of the rooms is lined with steel

a8

bars and can be converted into a
squeeze cage so that if one of the
gorillas injures itself it may be
confined and treated in safety.
Each sleeping quarter has an ex-
terior entrance door that consists
of strong steel bars. Each door
locks at three points for stiffness
and is operated by remote control,
It takes a special key to get into
the room in which the steel doors
are operated, to make it impossi-
ble for unauthorized persons to
open or close the doors to the cage.
Next to the monkeys, elephants
need special watching in a zoo,
They, too, have a mechanical sense
and they try to pick things apart
with their trunks. They unlock
doors and gates by pulling the pins
from the hinges, then use a pin as
a hammer to smash anything
breakable. Keepers prevent this
by welding a nut to the bottom of
the hinge pins. In the elephant
house at San Diego there are no
swinging doors, vertical steel doors
being used with electric motors for
raising and lowering them. Dur-
ing bad weather or when their
field and pool need cleaning, the
elephants are lured into their
house with food and the steel doors
are then dropped behind them.

rqp.. lian fakes ity medicine af ﬂ'a_'r'l: Liom Farm, Loz Angeles.
Circle, monkey taking a clock apart—just for curiosity, Bot-
tom, low fence, but hippo is unable to get over it

POPULAR MECHANICS
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A modern zoo is a tri=
umph of protective engi-
neering. Children skip
along a path that is sepa-
rated only by a low fence
from hippopotamuses and
toss fruit to grizzly bears
that appear to roam
around at will. Cages and
heavy stockades have
been replaced by open
grottoes and fields except
for a few birds and ani-
mals. Anuntamed lion in
his grotto seems to be as
free ag in his native jun-
gle. Nothing but thin air
separates him from the
spectators, yet the people
are safe because the lion

can neither leap the moat
in front nor scale the overhanging
walls on the sides of his arena.
Each animal is confined in a way
to give it as much freedom as its
characteristics permit. Hippos
can't raise their front feet much
more than a foot, hence a low but
strong steel pipe fence holds these
monsters in. Elephants can’t take
long steps, hence a narrow moat
prevenis them from wandering
away. lguanas and other fierce-
appearing lizards are restrained to
(Continued to page 137TA)

Tnp, nn!y a fence strong gnough to resist their u.l:l';}ll is needed for b.l'g turtles. Circle,
monkey recaptured with net. Bottom, left, American cagles in huge Right cage. Right,
opening interior door by remote control so leopard may enter rumway

JANUARY, 1941

" a9



Kio% §- S

Robot Gives Correct Time announced, which indicate the

A car’s speed. Their operation is au-
as Service to Phone Callers iomatic and cannot be controlled
by the driver. On top of the ve-
hicle are two brackets, one facing
forward and the other backward,
each fitted with a set of three pur-
ple lights. Another small bracket,
mounted on the instrument board,
carries three pilot lights connected
in series with the others. When
the vehicle attains a speed of
twenty-five miles an hour, the
first purple light on each of the
three brackets starts to burn. At
thirty-five miles, a second purple
light comes on, and at fifty all
three lights burn, continuing until
speed is reduced. If the vehicle
speeds up to fifty-five miles an
hour, the horn automatically starts
to blow and does not let up until
speed is cut below that rate. '

(03
Pliers and Post Scrubber
Simplify Battery Work

Servicing automobile batteries
can be done faster with a pair of
special tools now available. The j
first is two tools in one, consisting |
of battery pliers with two box end ™
wrenches built into the ha_ndleﬁ, )]

- _ Wrench openings are ﬁve-e:ght}E‘} ‘}
?#jmim .J:;u:nmlI T S— inch and nine-tenths inch, respec-"

? ‘::a:;::rn"u'.-ﬁ:"::;.lnth‘:"b:':.';lu h-:u':t ;yc;;:::’“"'m 1‘.1".?&15"‘, and form a EDmfﬂ-] table EI‘]D
that is virtually slipproof. The~

With a robot that gives the correct time to tele- other tool comprises two wire
phone callers, time service can be made available brushes in one unit for cleaning -’i)
for their customers by business firms. Working au- battery posts and terminals. One
tomatically, a black steel box filled with
flashing bulbs, gears and photoelectric cells
remains on duty twenty-four hours a day.
When a call comes in, a film that contains
a recording of every hour and minute be-
gins to function. First a bell rings and then
a voice says: “The correct time is 2:39 p.m.,"”
or whatever the time happens to be. To
this announcement may be added the name
of the company extending the service,

Lights on Car Change with Speed
Lk “fto Aid Traffic Control

Regulating the speed of trucks, buses,
taxmahs and other motor vehicles is sim-

Battery brush iz slipped over post and rotated to

. ._.. a Prr}e'i using :&f“-‘ hghts I'\ecr_‘nﬂy clean it; right, pliers have wrenches in handles w. %
o "’ :}’5 POPULAR MEC cs &
E_,_ el ey
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brugh, locatéd"at the end, has its bristes  Mobile Derrick on a Truck
extending inward so when it is placed over 5, ;
thie hattary post and votated it quickly ve- Erects Towers Quickly
moves corrosion. The second brush, for

g cleaning batter}r terminal connections, has =
.“ﬁ a metal eap to guard it when net in use, '

Clamp llee W’heels Lined Up _;
€S  WhileCarls Being Towed S

ch

\ Front wheels can - Ay A
i be kept in align- % |. i' 7
- merit for towing &= 5 Li'k
‘;"{ car backward, withi~ - : : i!_';‘i'”".
a steering-gear o %7 T f}hl
j clamp now on the = 3 1| ot
] market, Adjust- " * 7|| ¥ \
— able for length, it LY _,J-..H'JI
fastens to the '*‘ |
steering column :
o and one of the © S[

S steering-wheel spokes, being attached and =
removed easily by a wing nut. Pads Im:r- :
tect dls car’s fipish at the points of contact.”

LY

Transparent Football Headﬂlnrd =
Made of Lightweight PlastlL oY

Football helmets of molded Tenite, a
tough, lightweight plastic, offer players in-
creased protection. Snug-fitting webbing
on the inside prevents the headgear from ol
coming in contact with the wearer's head, Ten-wheeled truck mounting 112-foot derrick sets up

giving added comfort and SE.‘EE‘t}I'. The col- power-line tower in half the time n:rmaf required {9-
ﬁ%}; c‘:ﬁ?ugsm&fj En?iénnﬁeinﬁﬁ:f Steel towers to carry power 1 lme&M
i ksl Bt P +  Jersey were erected at double the nmma] [
; speed with the aid of a derrick mounted on
. a ten-wheeled truck with pneumatic Lires‘iﬁw
The power line required 150 towers, an =t

two were erected each day instead of onf.zf@ ne
a de;tr by the formm method. SN

f'\--‘ i
Clip-On Sleeve Thermometer
Useful in Outdoor Sports

Handy for hik-
ers, fishermen,
hunters and other
outdoor sportsmen
is a thermometer
which fastens to
the coat sleeve by
means of a strong,

; spring - steel clip. |
3 Enclosed in a met-
Football helmet made of }—WH e al case with a shatterproof glass face, the

has fabriec webbing inside so b won't rest on head ETINOMEler < it WIl.hsi,an hard ]l:n%ks_

5 JANUARY, 1941 | / ) i Lf{ fm ﬂ.’lﬂf‘-{{,c ?, "61 ¢

& Tawen, /S0 ”“z’ o 1629 4 Wa tagt

Yot toelir M

L"'{' "--IF e-{ka{_--ﬂ-{"-- "'? e



.

Abowre, a paticnt lies inside screened cape for electrical
brarn test. Below, the story of the brain is read from
records maode on the ink-writing oscillograoph

~ in miniature,
waking, minute electrical
~3 gurrents are at play with-

=)

Le by

By
Dr, Arthur C, Bachmeyer

' A#LD;HIZB Daﬂ.ﬁﬂ; l]m"mvm

of the Bialbgical Sciences,
University of Chicage

AS TOLD TO
DICK.INSD"{ MORRIS

,_.-L ;,u’:;__,rﬁ\h

"'FR‘: living being is -

a br f);l{lL.;lhllT'l.g station
Sleeping or

in the body at all times.
Those from the
muscles and the brain are
af sufficient strength, and
present such other recog-
nizable characteristics, as
to be of definite value to
physicists and research-
ers, and analysis of the
currents through proper
laboratory apparatus has
enabled the medical pro-
fession to inerease the ac-
curacy of its diagnosis of
ailments within the heart
and brain.

The particular interest
of the Otho 5. A, Sprague
Institute at the University
of Chicago lies in the field

heart -
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Above, controlz for balancing amplifiers,

assuring symmetrical amplifieation to in-

coming waves from patient’s brain. Right,

attaching silver disk. Inset, pens tracing

brain waves on tape. Bottom, oscillograph
on which brain waves are recorded

of the brain, and an Important
phase of this field is the examina-
tion of patients, the recording of
their brain waves, and the inter-
pretation of the records of those
waves from the standpoint of the
neurologist and the psychiatrist.
This is known as electroenceph-
alography, which means a chart-
ing of the electric phenomena of
the brain. It is a method of ex-
amination only: it is not a method
of treatment.

Electroencephalography has
proven valuable in examinations
for epilepsy (convulsions) and
brain tumors, as well as in accu-
rately locating other forms of
brain lesions and degenerative
brain diseases.

Such an examination talkes
about an hour's time for labora-
tory technicians to seeure a visual
record, on a tape or camera film,
or both, that tells the facts in the
case. It may be a case of epilepsy,
or a brain tumeor, or, nothing more
than a condition of hysteria.

The ability of science to utilize
the brain waves in this way goes

(Continued to page 118A)
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| Anti:-Blast Nettingand Mats
Guard London Motorists

Netting applied to bus windows, and mattresses on
tops of cars, guard Londoners from bomb splinters

sistant to shattering when bombs explods-—]
near by. If the netting stands up under °
wear and tear, it probably will be applied J
to all similar vehicles, Individual automo=_=
bile owners likewise are taking precau-_-=J

=

r-; X = Hons, some of them fastening mattresses to
ik ‘the tops of their cars to protect themselyves - =
Hx n@ against flying debris thrown by bombs and =

= the shower of steel caused by bursting =1

ant:-mrcraft shells.

5‘*\3 I X
\:"ﬂatural Gas Liquefied for Storage
to Save Space in Cities

T
L™

——

' E Huge gas tanks would disappear from the

[-'E 5 horizons of great cities if all natural gas
"~ “:‘_\, were liquefied for storage under a method
."‘.: “ announced by engineers of the Hope Nat- ____
<~ ural Gas company. Cooled to 250 degrees

below zero, Fahrenheit, natural gas turns

v into a water-colnred fluid so greatly re-
duced in bulk that all the gas in a dome of

“1_ ” 15,000,000 ::ubu'.: feet gapacity cuu\/é:
6 Q (] Clark & wd

‘“.-*J.,
47

lw tuﬂ}u Al LN :
J

;LLWJW

stored in a anonly thirteen feet in each
dimension. In the cooling process, ammo-
nia takes the temperature down to twenty-
seven degrees below zero, then ethylene
reduces the cold to minus 150, This is fol-
lowed by two final steps which have not
been revealed, but several substances, in-
cluding liquid oxygen, are available. To
prepare the liquid fuel for heating and
cooking purposes and feed it into the
mains, it is changed back into gas by warm-
ing with steam. The first cold-storage gas
tank, erected at Cleveland, O., is surround-
ed by a three-foot thickness of cork insu-
lation to keep it cold. Since steel becomes
brittle at this low temperature, it was nec-
essary to use a special nickel steel in con-

structing the tank.
%tll.r -Lr ',r

Spring ere "“Cage” for Cigarette

Guards Clothes from t Ash
Hot sparks from cigarettes afe prevented
from damaging clothing, autd seats and

rugs by using a cagelike holder that re-
tains the burning ashes, The butt and ash

are removed by sliding an ejector toward %
the end of the wires. Made of steel spring ¥
wire, the holder cleans easily by brushidg
with seap and waler. The metal portion ‘

may be removed from its hard rubber

Jmouthpiece and fitted into any cjgaret.te\
Windows of London buses and tramcars. Jhn]dul of standard size.

are being covered with adhesive netting as;
an experiment to make the glass more re-""7"
- ¥ .l"i-r,"' . <
== CIGARETTE | "

PEEN,

Hot cigarette ashes remain between parallel I-lﬂ"llp I I.-"
above, until they are ejected with stub, as below
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iner Mower Cuts'%)ne Acré /ﬁ

*Econm::y and ease of hancﬂmg%
‘{are tombined in a power mower
¥ now on the market. In cutting an #%
re of heavy grass or light shrub-=g
3 bery, its three-guarter horsepower
engine uses only a pint of gasoline.
e Strong enough to slash through
small tree growths, the thirtv-
Jfour-inch cutting shears mowp,
3 close to the ground. When stmws'&-b
* or other obstructions are encoun-
~, tered the operator can raise the '.j
~~ blades by pushing down on the
"~ handles. The two wheels are set 'b\
_close together, making it easy to 5 Ty
" turn sharply around trees or posts o
and also permitting the cutter to 3
be used in swampy ground. The

~~ mower weighs about 100 pounds.
—

i Despite lightness, this mower cuts fieavy

t_j weed zrat?(bs on ’;‘l"gﬁ"" marshy ground i~ . - i e :
Shne “Trﬁes uf Flexiblg Fiber Conform to Shape of To Ky 'y

L

3 { FLE AT

¢ :,h_LxV’LJ’-’.

[ = A - s ™
L A ol - r-!
(LR -{L

n Pm}gf Gas

Ll L

Unlike conventional shoe trees, a new T 2
device for shaping shoes is made uf a latex- g =
saturated fiber, and folds flat for conven- e
ient packing when not in use. These 1""1‘!::n=_-r‘?:a
inserts are sufficiently rigid to give posi- ‘r.' i
tive support to the shoe, yet flexible
enough to conform to the shape of the in-
dividual toe. They are especially useful for

drying out wet shl:iES without lettmg) them Q “:é'
‘.-_-,Iilll fﬂr !netch A / (‘ g
e £ Donckor S 3

.I'n"rtlrl;r flexible shoe “tree” that vields
tn lines of zhoe, vet has enough rigidity

HI hnfd' it in shap
(Wya! €,

”bwamp Bumry” for the Rural Mail Carrier Deﬁes Snowdrift or Bog

To “get the mail through” on the rural
roads despite winter blizzard and spring
thaw, a manufacturer has designed an all-
weather delivery car of tractor type. With
huge back wheels to gain traction on any
surface and a high front axle to navigate
deep snow, the vehicle can travel at twenty
miles an hour and get safely through
swampy or snowdrifted roads. The cab is
inclosed, On each side of the engine and
in front are mail racks, easily accessible
and high above the road.

Raised high by rear wheels and front axle, body of
postman’s car rides clear of snowdrifts or deep mud

JANUARY, 19
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Above; car in air crazhing

inte ene an ground in

erowd-theill aet. Below,

teaching drivers some am-

bulance-handling tricks to
use gt war front

8 a9 8 ﬁ““.' Stunt Driver |

By Jimmie Lynch

—+

W W e gy

L

THE :%peﬁt'mmetl‘ﬂ' needle

" was registering exactly
seventy miles per hour when
the dynamite cap blew my
rightreartire. The carswayed
as centrifugal force tore at .
Then suddenly it was bowled
aover and over.

Sitting behind the wheel, I
was straining so hard against
my safety belt that the strap
cut into my body. For a split
second I was looking straight
up at the floor., Then the roll-
over was completed and the
car skidded and lurched to a

POPULAR MECHANILCS
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stop, Unbueckling my safety belt, I squeezed
out of the buckled door as officials of the
National Safety Council gathered to in-
spect the wreck. One of them poked the
blown-out tire and said: I guess vou've
settled the argument all vight, Jimmie. The b
best tires should go on the rear wheels!” -
For more than six vears I've heen set- i.,‘,_
tling questions involving safe driving just
like that. It's a lot less dangerous for the
motorists to let a stunt driver who knows
how to take crashes disprove their mis-

taken ideas about safe driving than it is to i
Top, wrong and right grips for taking curve. Right, PR
crashes like this often upset old driving theories, th.

Brlow, diagram at left shows what mot te do when n .
front tire blows outl. Djlu.grnm af right shows what ta %‘:5_"“-?“

dao. Phote shows car after front tire has blown out

STOP
UMDER
CONTROL

INCREASE

SPEED

5 M.PH,
s

=

ko
Dams = |
ON BRAKES |

i
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Teop, right ond wrong things te de in slid. Turn
front wheals in direction of skid. Cirele,

brake (right) steps car gquicker and is lsgs apt teo
couze shidding than if broke iz jammed on (left).
Bottem, left, note shid marks resulting from jarm-
ming brabkes. Right, in crazhes, the suihor says,
leave the igmitien en. IF fre asterts under hood,
MAames will ba drawn inte metor by carburefer sue-

tion end extinguished

let them stick to such theories and
perhaps have a serious accident.

There are a lot of these wrong
ideas which have been handed down
from the early days of the automo-
tive era. Some of these mistaken
ideas didn't matter much when the
legal speed of an automobile was
twenty or even thirty miles an hour.
But since the legal automobile speed
has been raised to forty, fifty, and in
some states, sixty miles an hour,
every driver, no matter how careful
or experienced he may be, should
cheek over his own driving and see
if it has been modernized to meet
present-day conditions.

This modernizing overhaul should
include tossing some of the old
“horseless carriage” safety myths

POPULAR MECHANICS




Left, gaining control en Aot curve by broking with

left foot and accelerating with right. What may hap-

pen if brake alone is used in going inte curve is

sheun in phote at right. DHagram illustrates proper

method of rounding curve. Below, right and wrong
grip for straightaway driving

into the discard in favor of really scientific
rules. And I've skidded, rolled owver,
crashed and wrecked a great many cars to
prove that very point. To begin with,
there's the belief of nine out of ten motor=
ists that the best tires should be on the
front wheels of their ecar. Ask a driver why
he follows this practice and he'll probably
say: “If the front tire blows, the steering
wheel will be twisted out of my hand. T'll
loge control and may wreck the car. On
the other hand if a rear tire blows, I can
come to a stop all right.”

Thousands of spectators have seen me
prove that it’s much less safe to have the
weaker or worn tires on the rear wheels.
Traction is very important to combat cen-
trifugal forece and when a rear tire blows
out that traction is lost. Thus a ear is more
liahle to roll over when a rear tire hlows
out, and the car’s grip on the road is de-
stroyed, than when a front tire blows.

Most drivers believe that the safest thing
to do when a tire does blow out is to bring
the car to a stop as fast as possible. “Be-
sides that,” many of them will add, “it
saves the rubber.”

Well, it may save the rubber all right
but it may not save vour life, for here you
are playing right into the hands of cen-

({Continued to page 138A)
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Shifting of Radio Channels in United States to Improve Reception

tions at positions different on the dial from
those to which they have been accustomed.
The frequency changes will vary from ten
to thirty kilocycles from present dial set-
ting, depending on the loeation of the sta-

Considerable improvement in reception
is expected to result from a wholesale shift
of the radio broadeast channels of the
United States on March 29, 1941, Listeners,
after that date, will I?d many favorite sta-

70 My?"

Tested as Temporary Bridge Arch

= Jxﬁ’}’ﬁ‘éﬁl ,65‘.

—

Testing pillar of ifce, above, group of

man stand on it and water fonks are

suspended from cradle in center; nole

frre:.fﬂg coils th ice Beam. LG”. BEpray=
ing coils with pre-chilled water

Use of reinforced ice beams as
temporary arches in bridge build-
ing is proposed by a New York in-
dustrial scientistas an economical
substitute for the costlier concrete
supports. In a demonstration re-
cently he built a thirtv-foot heam
of ice, twenty-five inches square in
cross section, by forcing a refrig-
erant through pipes which formed
the reinforcement of the ice gird-
er, then spraving them with cold
water. The resulting beam sagged
only one-quarter inch under nine
and one-half tons pressure. The
engineer believes ice can be used
in many building processes where
temporary supponrt is needed, the
girder or pillar being removed
gimply by melting when the per-
manent structure is completed.

fad+f#°, POPULAR MECHANICS
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tion in the present broadeasting 1
e e PaperNetting Protects Lawn Seed

of the 862 stations in this country, from Rain until Sod Forms .
TI'or those owning receivers having
no automatic or push-button tun-
ing devices, the only difference
will lie in learning the new posi-
tion of a station on the dial. But
s where the setz are of the push-
button type, readjustments will be
necessary, in some cases by serv-
icermnen, before the sets will bring
in a program desired by pushing a
Cbutton. The purpose of the changes
&' is to eliminate interference due to
v “lashing of adjacent waves and
ercrowding of channels with too
any stations. Another result will
\ /\gpe greater signal strength, accord- ] ko
imng to radio Engi.l'lEETS. Raolling carpet of paper netting on lawn te heep newly sown ’ 3 0

| seeds from washing away in heavy rain before they take root ﬁ

l E * Air Pressure Sprays Qil . Newly see!:le:i lawns can be pmtectzed frm:n erosion : '
- % to Flush Crankcase in heavy rains by covering them with an inexpen-__*

| sive paper netting. It is made of tightly twisted -

T i paper twine, its quarter-inch square meshes form-

ing hundreds of tiny dams that hold the seed and
sod firmly in place. Rot-resistant, the net can be
removed for future use after the grass has grown
two and one-half inches high. It is available by
theF}rard in forty-five inch widths. '
ot oAt
T |: .ru' I." ;_I'
Postcard-Size Duplicator Run by Hand
Prints with an Inked Stencil

Speedy printing and illustrating of posteards are
achieved with a simplified duplicator unit including
a heavy geared roller, stencil, ink, writing and
drawing pen, and the base plate. Stencils may be -
typewritten or handwritten, and illustrations of all
kinds can be copied or traced on the steneil. Cards
are set in the base for printing, and the gears at the
sides of the base assure .gﬁd vegister.

i

bt

1
,:3 Compressed air sheots shower of ail inte
crankcase, knob El:l"np used to direct it

':1 Attached to a compressed-air 3 '

o line, a small and compact flusher :
¢ 4 cleans sludge and gum from the
| ® automobile crankcase with a
\« strong spray of oil. It takes only
L_J four guarts of flushing oil for

% each job, and since the flusher and
¥ 1ot the motor creates the washing

action it is not necessary to race
__ ¢ the engine, Direction of the oil

t\‘ spray 1s ﬂﬂﬂ'h‘.’ﬂ]]:&& ]:I}' a knurled Compact caze, left, holds duplicater and all parts. Right, sten-
knob on the outside, cil on curved ink-drum prints as it .‘tfn-d over card

P | - /
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{'VERY three seconds
the anti-aireraft gun
Ccrew wos E]HIIn'njng an=

L other shell at the target.
b At 20,000 feet the tow-
— ing airplane was a tiny
: speck and the silk sleeve
“ target, half a mile be-
'?__} hind the plane, was in-

visible to the unaided
eve, But even if the tar-
get had been vizible the
eighteen men who were
serving the three-inch
gun and the three other
gun-erews of the battery
were too busy to watch it.

Studying the shell

rﬂf‘. left, officer watching target at sea. Nete end of gpun hurﬁ is thrﬂugh h. is

at left. Tap, right, 155-millimeter gun on ecean cliff. Cen- !

ter (on this and eppasite page), giant rifle .ﬁrﬁu': Circle, glasses, H.ﬂr observer D‘[l
anti-gireraflt gun with crew af work the other side of the hill
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OUR COAST DEFENSE

called a correction into his
field telephone. At the di-
rector station near the guns
a man turned a pointer of
the mechanical brain that
was directing the fire, and the
new data went out by elec-
tric cable to the gun erews.

An anti-aireraft battery
can blanket a section of sky
with 100 shells a minute.
One shell is enough if it hits
the target, but the target is
so small, so high, and is mov-
ing so fast that an effective
hit would be sheer luck if it
were not for the mechanieal
director that tells the gun- )

ners where to aim. The di-

. 3 _  Top, left, anti-aircraft battery commander's telescope. One man turns
I"ELt:DI" B _525'{]["] mathe elevation setting, the other moves horizontal setting to follow target.
matics machine that digests Right, searchlight command post. Bottam, railroad rifle
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- A possibility mobile anti-aircraft

Yy are fortified against attack by

‘powerful sixteen-inch rifles of

.‘:-'Ll(‘.'h information as the altitude and speed
uf the target, the wind, barometric pres-
\ Sure, and temperature of the air and pow=-
der, and from these data determines the
puint in space at which a shell should burst
tu score a hit. The firing data are auto-
matn,a]ly transmitted to the guns where
the crews “match dials” to keep the guns
trained continuously in front of the target.

Defense against airplanes has become a

] v:.'t? part of harbor defense. Harbors have
\-} to

defended to maintain them as safe
= havens for merchant and naval vessels and
to prevent an enemy from using
thermn as landing places. Our
important harbors on each coast

surface wessels, but even the

the forts are vulnerable from
the air, The first thing an in-
vader would do before attack-
ing with his fleet would be to
bomb the big guns. Against such

hatteries of the Coast Artillery
are constantly practicing,

At Fort MacArthur, overlook-
ing Los Angeles harbor, the
anti-aireraft batteries of the
G3rd Coast Artillery conduct
day and night practice against
towed aerial targets. Shrapnel

74

and high-explosive shells with an effec-

tive radius of 100 yards are fired at tar-

gets that are towed straight to simulate
the sighting run of a bomber, and against
targets that are dived or moved in sinuous
courses in efforts to spoil the aim.

Loaded on their heavy trucks, the bat-
teries can move along the highways at
ordinary road speeds and the six-wheel-
drive trucks can carry guns and equipment
across rough terrain to get into position.

Part of the present rearmament program
of the United States includes large num-
bers of anti-aircraft guns of heavier cali-
ber with greater range and hitting power
than the present equipment. This will help

Toep, left, twelve-inch mortar in fortified coast-defense area.
Right, firing at night. Bottem, fourteen-inch raflway gun com-
manding approach to Los Angeles harbor

POPULAR MECHANICS
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compensate for the advantage
that bombers at present seem
to enjoy over ground forces,
An anti-aireraft battery and a
bomber cost about the same
and the bomhbers have the ad-
vantage of being able to select
one out of many possible tar-
gets while the hatteries on the
ground are impotent against
aircraft except those that cross
near by,

In a recent maneuver over
the Panama Canal a fleet of
naval hombers, dropping fares

and dummy bombs instead of real
projectiles, made a simulated night
attack at 8,000 feet, simultaneously
striking at half a dozen points. The
invaders won a paper victory and
in theory several of the locks
were destroyed, due to the
lack of adequate numbers of
defending guns,

iContinued to page 123A)

‘Taop, gunner pulling firing lanyvard an anti-aireraft gun. Cirele, airplane sound detector.
EBottom, guns of anti-aircraft battery trained on target towed by plane
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Boat Driven by An' Screw Causes No Waves

R (10

ber, carries it to the unloading point and

Head-on view of self-loading truck equipped to scoop up pile
er, houl it away, and set it down un.dlr its own pousr

of Ju,

78/, QJLA,LLM 2>

A
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Al alla
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Driven by an air propeller turned by a
small airplane motor, a glider boat devel-
oped in Germany is said to cause no waves
even when traveling at fuli speed. The in-
vention of a Cologne engineer, the speed-
boat is about forty-five feet long. Tis
streamline cabin is built over a slender hull
with a long tail resembling a submarine.

Two views of GCermany’s “waveless" gliding boat.
Left, engine and pusher air-propeller mounted af
reéar of #ftreamline cabin; note long, tapering tail
and broad deck. He!nw, bow and poriside view
illustrates overhanging cabin with ponteons at
sides to balance ship on narrew hell

0 Long-Legged Lumber Truck Straddles Load to Pick It Up

Loading and unloading is expedited by a
lumber handler that picks up a pile of lum-

sets it down, all with its own power. Built
on four high “stilts” and powered by a
V-eight engine, the truck runs over the
pile and drops two arms that close
underneath the lumber and raise it
in one continuous motion. At west-
eoast yards, where the cut lumber
iz stacked in specified dimensions as
it comes from the saws, it handles
huge guantities, individual loads
weighing about five tons. Where
runs are short, as in loading a ship,
it can handle several hundred loads

in an eight-heur shift.

U. S. Plans 70,000 Miles
of Military Highways

Plans for the construction or im-
. provement of more than 70,000 miles
of strategic military highways in
. the United States are being made
4 by the Public Roads administration

. with the adviee of the-War Depart-
—~ment. Having observed the effi-
" ciency of swift mechanized trans-
port on the German system of mili-

FOPULAR MECHANICS



tary roads, military men in this country
want to improve the facilities for high-
speed transport of armies and goods in the
event war comes to this hemisphere, Al-
ready construction of more than 3,000 miles
of roads to army canionments and bases
has begun. The new Pennsylvania Turn-
pike, built for hundred-mile-an-hour
travel uninterrupted by cross traffic, prob-
ably will serve as a model in the planning
of other main arteries, Besides the domes-
tic improvements, completion of the Pan-
American international highway linking
North and So 'r.h‘ﬂ rica-is being urged.

Rescue Sled Helps Injured Skiers
Needing “Lift"” Back to Camp

Rangers on duty in Yosemite national
park in California have a new rescue sled
which they-#ffectionately call “The Bath-
tub,” because of its troughlike shape. Of
all-metal construetion, it replaces the
wooden toboggan for hauling skiers who
suffer injuries on the ski slopes. Not only
can the sled be pulled both forward and
backward, but it may be swung sidewise if
required hy the terrain. Giving an even
distribution of the weight of his body, the
shell-type design assures the greatest pos-
sible comfort for the injured person.

-

Metal sledge replaces toboggan for rescuing skiers
injured on snow zlides of Yosemite national park

Lﬁ{JﬁRh 1941
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Pump Runs Hydraulic Ram
to “Iron Out” Dented Cars

Electric pump in fareground provides hydravlic pow-
er for teol being used on crushed back panel

Hydraulic power supplied by a portable
electric pump operates rams used for
straightening bodies and fenders of de-—
molished automobiles, Working on an b
115-volt circuit, the equipment includes 5
kit of rams for various types of work. The %
pump weighs only thirty-two pounds but
powers any ram from four to fifty tons ca-
pacity. Its operating button can be pressed
with t/l}e foot if hoth hands are oceupied.

Wood In.k Pad for Rubber Stamps
Keeps Free of Lint and Gum

Made of special-
ly treated wood, a
stamp pad that al-
ways retains the
same texture and
never catches lint
nor gets gummy is
available, When
pressed on the
wood, stamps get
an even distribu-
tion of ink without becoming smeared.
Additional ink is easily applied when the
pac} drl s, The base,ls of tl}gk
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AN'S CONQUEST of SEA

o~

v
e

A0 Aandg pols
.

For fifteen years August
i Crabtree, sculptor, has been
Y r'ecun-strurting in models, all
7 in identical scale, the story
w... of man's conguest of the

sea. Ralft, dugout, Egyptian
' T:JJ galley, the “Mora™ in which
=1 William the Congueror
sailed to tnvade England,
wand an through history. He
wsed 140 kinds of wood,
O building heel, ribs, timbers,
. *wplanking and deck of indi-
’ vidual timbers just as orig-
F—C & inal shipx were construeted

rvs

Above, model of U. 8. .
brig “Lexington” used
" ta plot action in flming
movie “Captain Cau-
tion." In circle, prow of
Egyptian galley, with
enameled designs on
figurehead and ocars.
Part of the “Britannia”
of 1805 (right) was left
apen to show infernal
construction
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TOLD <» MODEL

Above, left to right, the “Lexington,” ITTE;
the British “Sr. Alban's,*™ 16885 ; Willtam
the Congueror’s “Mora,” and Egyptian gel-
ley of 1600 B.C. Stern of "5t Alban’s,"” in
circle af top, shows seme of more than 300
carved figures on the model. Right, adjust-
ing rigging on the “Lexington™ wnder a
magnifying glass. Below (left), the side-
wheel steamer "Britaanic" of 1840 took a
year bo build, has 1,490 copper plates on ifs
frull; (right) tiny model raft with its seulp-
tured primitive figure represents man's firet
atep toward navigation. All models are built
after painstaking research into the originals

JANUARY, 1941
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" Curved Skis for Indoor Use
Put You in Shape for Winter
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Pair of “rochers” gnable shkier to put in seme pre-season practice at home,
conditioning the muscles and improving “balance” for winter sport

‘ ‘. - 1 ——m -

Before skiing weather arrives you can practice in the par-
lor. Novices who are just learning the fundamentals, and
experts who want to limber up their muscles in advance of
the winter sports season can put in some preliminary train-

" ing with a pair of narrow, curved pieces of
wood with straps for the feet. With this [
§ ' equipment, and at no risk to the furniture, 3 -5
\ g you ean practice the start, the turn-stop, 11
L~

the Christiania, the about-face, and per-

-

form a variety of hardening exercises. '_§

s

with “Hot-Spot Detector” . |
Millions of dollars in fire losses may be

® etween Walls Located -
§ }

saved annually with a heat detector, re-

sembling an elongated camera, that flashes *. |

—’:;.{ a light when its “eye” is pointed at wallg -

@ behind which a fire is burning. Variations

in the wall's temperature bring into action > ¥

Lr‘:- Vinton Hayes, electrical engineer, with-
- I— e — - -
B | 80

H eakon.

collaboration of Philip N.
Smith, electronic expert.
It was tested at a recent
fire when walls were
ripped open after apply-
ing the “hot-spot detec-
tor.” Wherever it re-
sponded with warning
fashes, flames were found
behind the walls; but at
points where the instru-
ment failed to respond,
there was no fire. A re-
liable method of detecting
flames within walls would
reduce damage caused by
ax work necessary under
present conditions and b
fires breaking out anew
after firemen leave.

K (1E—
Clip Holds Hot Pip

on Steering Post

of Automobile Qgﬁ%

Solving the pipe smok-
er's problem of finding a
safe place to put a hot .
pipe while driving, aﬁ
holder now available fas-

tens to the steering eol- %
umn where it is conven-

ient to reach. Made of
metal with suede-like fin-~
ish that protects the pipe

o

and steering post from
scratches, the holder is
adjustable {o take any
size or shape bowl.

o=

a the 1 cell dEVEIDPEd b:l_.l' Dr. Hmond?bﬂmr can stow hot smoking pipe in this helder on

zteering column where it is safely out of the way

POPULAR MECHANICS
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Above, palace of ice going up; derrichs b
and tower hoisting heavy ice blocks to
top of walls where men {at right) set . &
them in place. Bottom, fireworhks break- 4
ing over resplendent paloce add blaze

of color to winter carnival

As a special feature of the an-"2%' U8
nual winter carnival in St. Paul,
Minn., there is erected a magnifi-
cent ice palace as amazing as a
page from some fairy tale come o
life. Built of approximately 20,000
blacks of ice weighing some 5,000
tons, the structure is replete with
battlements, towers and pennants.
At night hundreds of concealed,
varicolored lights illuminate the
iranslucent blocks. It reguires ten
days of laborious work for G600
men to construct the palace, at a
cost near 320,000, The ice blocks
are held together by cutting
grooves in the lower block and
- filling them with watery slush. In
some cases chicken wire is used
to reinforcg the bond.

& . - .
.I %

o .

‘Falryland’ Ice Palace Erecte__d for

13

Wmtgr Fete

1.‘..-"

P
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Large Suriplv of TNT Assured by Discovery of ""Cracking” Process

Mass production of toluol, basic raw ma-
terial of TNT, is made possible by a revo-
lutionary process that uses petroleum as
the source. Heretofore, tolucl, a liguid of
the hbenzene family, has been obtained
from by-products of mke and frurn ,prdx-

JANUARY, 1941  j| 04230 Mg

nary illuminating gas, and during the first
World War there was a shortage of the
material. The new method, involving the
“cracking” of petroleum under pressure
somewhat as gasoline is made, promises

mple gquantities ina,th LE. ,;;
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NOTHINGS TCD BIG

HE—.—. _.,_ o e i, g

Easing 150-tan load from Aatears to barge fabove) withoot a

splash was & ticklish job. Right, hoisting ferty-tan supar

dryer inta third Aoer. Below, the seventy-nine fool "Jeep™
rig with forty-tweo wheels hauls a big transformer

JAUL BUNYAN'S big blue ox, Babe, is cred-
ited in lumberjack legends with ability to lift
anything that had a top to it, and to pull anything
with two ends. But Babe died because she
wouldn't drink petroleum, which is the only fod-
der that counts nowadays, and her reputation for
deeds of dexterous sil'r;tn;:.lh has come down to a
big trucking and rigging company that operates
on the Pacific coast.
If there were thirteen Statues of Liberty, in=-

82 POPULAR MECHANICS
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stead of only one, the four Belyea : L 1455 i

brothers and their three corpora-
tions could lift or haul all of them
at once, pound for pound. They
have comhbined modern truck
transporiation with the ancient
science of rigging, on a grand scale
that makes them unique. Experts
=ay no other concern can tie them
at moving the crushingly heavy,
ponderously unshapely pieces of
equipment which are coming into
increasing industrial use,

This fame roots back to 1930,
when (because nobody elze would
try it) the brothers trucked a huge
plastic-cooking kiln 110 feet long,
115 tons heavy, for twenty-six
miles and winched it down a
twenty-per-cent grade for half a
mile. The winching alone took
days, for they had only 220 square
inches of leg-powered brake lin- ; by,
ing on their truck-trailer. Today, ' g g
riding 3,000 square inches of alr- L '
brakes, they would forget the

Top, setling up “reaction columns™ in o
refinery. They weigh 110 tens each and
are 100 feet high. Below, the Soviet trans-
pﬂfr_'r plane, after its Moscow-California
Aight, travels the last 100 miles by road
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winching and roll down that hill in fifteen
minutes,

The four brothers—Brynn, Bob, Jack
and George—specialize in these “screw-
ball” jobs, the big stuff that nobody else can
handle. They keep 287 pieces of heavy
equipment and an average of nearly 300
men busy at it. If yvour eighty-ton drag-
line shovel falls into the river, they will
fish it out for you that same afternoon. If
the railroads are paralyzed by floods, they
will even carry the mail They did it
once in Los Angeles, for five whole days,
jamming their trucks through flooded

84

river beds with water
swamping the cab floors.

They'll unload a 150-
ton refinery reaction col-
umn for you, rolling it
from three fAatears direct
to a barge—and the barge
won't upset, either, With
the weight always on
dead center, transferred
from centered skids to
centered bolsters, it will
just sink deeper into the
water. Or they will haul
that column into a refin-

At top, the priceless 200-
inch mirror for Mt. Palomar
telescope (8 gently trans-
ferred fram Aatear te trail-
er. Below, an eighty-five ton
dragline rolls along on the
“Jeap.” The slender boom
is seventy-five feet long

ery and set it up on end, just a few feet
from a live butane plant, where a single
spark or a “drop” would overwork fire
departments from miles around.

They'll move a high-tension power-line
tower without even asking you to shut off
the 66,000 volts that are zipping through
the lines. They did this in 1940 for South-
ern California Edison, when there was no
convenient detour for that river of elec-
trical energy. It was a two-legged tower,
weighing fifty-five tons and carrying thir-
ty-three “hot" wires—nine circuits of
66,000 volts each, and two 16,000-volt eir-

POPULAR MECHANICS
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cuits—on the high bridge e Y ,
between the legs. The job o
had everybody scared.

Edison linemen rode the
top of the 130-foot tower,
rigging insulated pulleys
for the wires and easing
them through, but the
movers were in charge up
to ten feet off the ground.
For two weeks crews laid
smooth timber tracks to
the new base. They set
the tower on sixty tough
orangewood rollers, and
guyed it in every direc-
tion. When all was ready
they moved it, 212 feet in
four hours, so gently that
the top of the spidery
structure was never more
than a gquarter inch off its
true course,

If it's highway transport you want,
these movers will haul 148-foot
girders, weighing fifty-four tons,
through downtown Loz Angeles,
sgqueezing them around corners
with inches to spare. They do this
at night, to avoid scrambling traffic,
and the long load is festooned with
red lanterns. An electrical trans-
former that weighs at least 100 tons,
on the other hand, rolls to its des-
tination almost as casually as a suit
of your clothes comes home from
the cleaners, for these men have
developed rolling stock to match
the size of their freight.

Star of the moving fleet is their
“Jeep,” a dolly trailer with sixteen

{Cantinued to page 118A)
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Palm trees farty feet high and weigh-
ing up te thirty-three tons (top)
trovel in trafffc to decorate new Los
Angeles union station grounds. Cen-
ter, 130-feot tower carrying hive
88 000-valt lines was moved 212 feed
in four hours. Weird tongle of boiler
tubing at left iz typical of odd cargo
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. Forest Sculptor Chips Flgures w:ﬂi

With only a Boy Scout hand ax, and on
rare occasions a knife, a twenty-three-

~W year-old sculptor on the Pacific coast
- tarves giant figures from the native woods.
" Chipping rapidly in a cupping motion, he

turns out familiar figrures of the movies,
radio, and comic strips; deer, bears, frugs,

“Electric Brain’’ Solves Complex

Complex mathematical problems
punched into a keyboard recently in Han-
over, N. H., were solved by an “electrical
brain” located in New York City and the
answers zent back quickly over a teletype,

The ne:.n_]png‘dhmnqe cnmpuﬁg rome
Lot L,

T'J)k'

O

ar-& _g_,{... L. Wi

rf(;,:g;

and Ax

Indians, owls and fishes, covered wagons
and stagecoaches. At Crescent City, Calif.,
he hewed a 120-foot totem pole. In one
park is a huge horse and rider, the “End of
the Trail,” carved from a solid piece of
redwood except for the spear, which was
hewn separately, He works with pine,
palm, eucalyptus, fir and redwood. Shap-
ing a gorilla or a mule from redwood, he
sticks shredded bark on the figure with
waterproof glue to give an almost natural
appearance of hide or hair, In six years
the ax sculptor has carved 2,800 pieces.

Top, left, young carver hach-
ing of redwood log that is
taking shape of an Alashan
wl. “End of the Trail” group,
abowve;, was hewn from solid
piece of redwood, with excep-
tian of Epear which was fash-
ioned separatelv. At left ore
toad and toadstools aolso
carved fram redwood with a
Hoy Scout hand ax. Hundreds
of samples of his handiwerk
Frréry be seen on estales ﬂ:ﬂﬂx
highways of the west const

Problems by Long-Distance Wire

made up of standard telephone-dial switch-
ing equipment, was developed in the Bell
Telephone laboratories to help in designing
thousands of intricate circuits and pieces of
apparatus invelving knotty mathematical

pm saes In ad of being made mechani-
e WLAR MECHANICS
M b u: Lo - f)
U@ o5 I voltcns Y
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cally out of wheels, cams and
gears, its mechanism consists of
intricate electrical relays and
crosshar switches; the keyboard is
like the one that an operator of a
manual exchange uses for dialing
a number on a dial exchange,
With this robot calculator the av-
erage problem isg zolved in a third
of the time taken by conventional
computing machines, multiplica-
tion is twice as fast and division
about four times as fast. The com-
puting work necessary on prob-
lems in connection with a long-
distance line, usually requiring six
months, will be done in six weeks.

"Light Wells’ for Windows
Keep Basement Dry

Foundation lines of homes with
windows at ground level are im-
roved in appearance with corru-
gated metal area walls, now on the
market, which prevent water from
entering the basement but admit

s/ more light through the windows.

The half-circle wall fits into a well
dug outside the window, being
attached to the house by means
of masonry nails.

Corrugated metal walle keep water From
entering al windows and let in daylight

JANUARY, 1941

Model Plane Drops Parachutist
When Timer Stops Engine

ril

= = d—
Top, tiny parachute jumper leaving plane as trap deer springs

open. Bottom, thiz wire stops enpine aond relecses porachutist

Inside the gas-engined model plane a tiny para-
chute soldier is waiting to make his jump. The *-,._,_EH‘
plane buzzes up into the air, and as it levels off in
full flight a timer suddenly cuts off the motor. At
the same instant the timer presses a lever on the _*;
side of the fuselage to the point where it releasesa
wire, and the hinged trap door in the floor of the §
plane drops open. Out plunges the two-and-one- 3
half ounce soldier, to drift down by parachute as r‘}':
his plane floats to earth. The plane and its para- 3
chutist were built by a young Syracuse, N. Y., me-
chanie, who has been a model-plane fan from child-

hood. Copied after a popular high-wing mono &

the model weighs three and nne-ha]_fj:

silk parachute is three feet in dmmetlﬁ 77 ﬁ.‘:ﬂz{ L4, ¢ V

{[In 1900 it cost the average driver thirty cents a

mile to own and operate his automobile; today the

average is under three cents a mile,
Glz'iv”‘-
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~ ARCTIC-TESTING

“YCYVERCOATS" for military aircraft,
tires with “chains” built into the
rubber, and bombing planes on skis are
some of the sights you would see on a visit
to the new $7,000,000 test station for the
Army Air Corps at Fairbanks, Alaska.
Here Uncle-Sam's “aerial Eskimos" will
eonduct important tests of military aireraft
in temperatures of fifty degrees below zero,
perhaps even lower. Results of the tests
may be expected to enable the Air Corps
to function under the most severe winter
conditions.
One of the major problems to be studied
o,

88

L

Above, Air Corps planes

lined up in the snow. Left,

temparary weather stafion

set up Lo aid military pilots
in the frozen nerth

is how to combat the for-
mation of ice on planes in
flight. The danger arises
partly from the increased
weight, but more!partic-
ularly from the deforma-
tion of acrodvnamic
shapes, resulting in de-
creased lift, increased
drag, excessive vibration
and loss of control, Wings,
wires and struts are the
parts most affected. A
study of the wvarjous
physical and chemical
properties of water as a solid, liquid” and
vapor, with special reference to af.n_{r:ls-
pheric conditions, will be made in inter-
preting phenomena of ice formation. “A
definite solution can be expected only after
the most thorough study and the most
complete tests have been made. Up to now
no sure-fire preventive has been devel-
oped., Of course planes are equipped with
windshield wipers and some have certain
types of ice removers. One type, known as
an “overshoe,” is laced over the leading
edge of the wing. It consists mainly of
rubber, impregnated with a special il

POPULAE MECHANICS




Above, plane in “overcoat,”™
Crrele, bomber on skis.
Battom, left, snowplow
i:fenrd'n-g Ryr'ng freld, Rj'ghf,
tire with built-in “chains™

which reduces the adhe-
sion between the iee and
the rubber., Within the
shoe are air duects to
which a pulsating air
pressure is applied, al-
ternately inflating and
deflating the shoe, thus
causing the ice to break
off as it forms.
{Continued to page 131A)
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I Chﬂd’s Playhouse Is Built Like a Real Home

At left, the swner [ifés Lhe
ewning for a peek out the
frent window. Below, Mr.
Sundheim sits on the front
porch rﬁc:ﬁing ocer fis
plans with the finished play-
house. Notice the radio and
dropleaf table in the infe-
rior scene, boltom

When he decided to
= huild a plavhouse for his
small daughter, Harry G,
~ Sundheim of Chicago had
yonly a home workshop
without power tools and a
set of plans for a tiny doll
< house which he had ob-
“tained from Popular Me-
% chanics. He “blew up”
the doll house plans to
Fthe gmize of a Ei[i;ll‘.'hll'l_];-il:‘.'
Jand went to work. A vear
e later the job was done—a
{ one-room house six feet
.= by six and cone-half feet,
including its open porch
with swinging gate, and
four feet high with a
glassed door three feet
high. It is built like a real
home, with a sturdy
frame, standard composition roofing laid wood, and there are corner cabinets and
over tarred felt, a colored rubber tile floor niches in the walls for the midget radio,
on a felt base, and even foil insulation doll furniture, pictures and bric-a-brac.
within the walls. On each side are nine= The house is wired, being lighted with
light glass windows opening outward, ex- tube lamps and lamps on each side of the
cept the front windows which, shaded by front door. There is even a doorbell and a
awnings, open in. The inner walls are ply- mailbox. No detail was neglected. Al-
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though the playhouse is
indoors, nearly filling a
sunroom, it has eaves, and
a drainpipe which was
made from an apartment
speaking tube. On one in-
ner wall is a small crank.
Give it a turn and you
hear a toy music box,
built into the wall. Under
one window, indoors, is a
dropleaf table. "

L
Roll-Chart in Tester

Tells . Anti-Freeze . .

L |

Needed by Auto
Anti-freeze solutions in
attomobile radiators may
be tested quickly with a
| self-calculating instru-
w_s ment that shows at a
% glance how much full-
3 strength fluid should he
added for complete pro-
tection. It automatically
caleulates the freezing
t_,- temperature and E.peclﬁc
dgraw.nt:,r of the hqmd‘ _If

protection is inadequate a
_woll chart, drawn out from
the side of the instrument,
gtells in quarts just how
¥ _}much more anti-freeze is
needed for any desired
%ternperature Besides al-
cohol and methanol mix-
tures, the chart includes
Trek anti-freeze, Pres-

tone, Zerone and Zerex.

JANUARY, 1941
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Sand-Filled Practice Bombs
Help Train Flym

‘Iq@

o Ralders
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t" i ’,; ALY (&
“Duds” being loaded w.‘th sand through big fmmd: to give tflzm the Id
weight as real bombs. _l" are used by ﬂFM%IR h:lrg;rn
Hundr e:} ‘fmun% b tﬁh‘f“g ey are used for
target practice by bomber crews of the U. 8. army air corps.

choru loading them on airplanes, army men fill the “dum-
bﬂﬂ‘lhb with sand, using large funnels.

.Nevﬁ Armv Warplane Rides a Trailer

on Its First Trip to the Airport

Some of the fighting planes built for the U. S, army make
their first trip in a trailer carriage designed to transport a
complete unaszzembled airplane. The distance traveled is
eight miles from the factory to Buffalo airport, where the
airplanes are assembled and delivered to the army.

g

Still grounded, new planes for U. 5. army “hitch-hike” on trailers to air- @
port for assembly. Here a Curtisz P-40 pursuit ship iz being towed
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_ nothing—is equal to the

LOOKING

.4fr'(‘rornr.rnl'p|:|!ufnr. Tef# t, In
use in detecting thin films in
Bell Telephone laboratory.
Below, material inu'ng drawn
up from electrie contact by
capillary action into micro-
pipette, and typical micro-
chemical appesatuz held in
palm of hand

Bottom photo: Courtesy Coal Analyaia

e af Technology

Y Ii-..u.!i.._).r W

.,__'! ': "

o

MAGINE, if you can, a drop of water one five-billionth

as large as a drop from a leaking faucet. Far too small

to be seen with the human eve, that drop is large enough

for the scientist to detect in it as little as one-millionth
of a microgram of iron.

To get some idea of just how small that amount of iron
really is, suppose we vis-
ualize one ton of ecoal
Let's divide the ton into
one million parts. Each
part weighs one gram.
Then we split the gram
into one million parts,
each of which weighs one
microgram. If your im-
agination isn’t stretched
i the breaking point yvet,
let's now divide the mi-
crogram into one million
parts—and here we have
the answer. One of these
invisible specks of coal
dust—literally next to

infinitesimal amount of

92 FOPULAR MECHANICS
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iron found in the infinitesimal drop of water.
This sample of work in the microchemical

NEXT&NOTH

field—in which scientists use tools almost too

small to see in solving big problems—is the
feat of Dr., Benedetti-Pichler of New York
University. A record for working with small
quantities, it is among those achievements
still in the realm of laboratory curiosities.
Common applied microchemistry, according

to Charles Van Brunt of General Electric re=-

search laboratory, seldom attempts identifi-
cation or classification of complex unknowns
in solution volumes smaller than one eubic
millimeter, or approximately that of a pin-
head. On the other hand, work with an ordi-
nary drop of water, or other liquid, can he
rated as comparatively coarse and near the
upper limit of the true micro range.
Why work with such small
amounts? Well, larger amounts
may not be available, as in a study
of the debris surrounding a pin-
hole leak formed in an experi-
mental electric refrigerator. Or,
the substance may be so precious
that the amount consumed in

Right, comparing solutions in microcen-

trifuge tubes. Below, left, Western Elec-

tric scientist testing substance under

ultraviolet; inset shows what ie seen by

blaek Light after ordinary lights are turned

off ; right, bead containing specimen being
heated in microburner

'ﬁ_
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Toep, portable printing
eguipment uged for study of
contact m a hflphpnl cEn-
tral office. Metals make
their mark by a certain col-
ar an apecial paper when an
electric eurrent is passed
through them. Prints made
by this method are studied
by micro instruments

analysis must be kept at a minimum—sub-
stances like vitaming and hormones whose
initial preparation or isolation often re-
guires almost unbelievable amounts of
time and labor. If one desires to establizh
the composition of an heirloom or an an-
tique, smashing it in a mortar to obtain a
large sample is scarcely advisable. Old
masters’ paintings have been identified by
removing and analyzing pigment so small
as to escape the keenest human eye. Many
substances, like explosives or poisons, that
are dangerous or obnoxious to handle in
gram amounts can be studied conveniently
in amounts much smaller.

In addition, time can be saved by micro-
chemical methods with no loss in accuracy;
a few drops of solution can be evaporated
much more rapidly than a cupful. Money
can be saved in analyses requiring expen-
sive chemicals or equipment; small plati-
num crucibles cost less than large ones.
And finally, a miecrochemical laboratory

94

occupies so much less space than
the ordinary laboratory that small
factories may carry on important
research and analyses without
sacrificing valuable floor area,
Aside from the small-scale op=-
erations involved, microchemistry
holds the attention of the layman
with the extreme sensitivity and
smallness of the tools with which
the scientists work. For instance,
says Dr. Herman Liebhafsky of
General Electriec research labora-
tory, it long has been known that
the ordinary chemist's balance is
so sensitive that it will weigh a
person’s signature. Recently, Dr.
Liebhafsky performed a similar
experiment on the microbalance,
a more sensitive instrument. De-
seribing the experiment, he says:
“Instead of my full name, I used
only a period made on a sheet of
paper with a sharply
pointed pencil. This
period weighed ten’
micrograms (one mi-
crogram weighing ap-
proximately a hun-
dredth as much as a

Cuenter, microchemical analysis specimen in apex of

eentrifuge tube compared with a pencil. Bottem, a
m.nute electrolytic cell used in Bell Telephone lab-
aratories to separate metallic substances

POPULAR MECHANICS



f’,ll] 000 micrograms of gold. So a
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. [ Jhavior is not always predictable.
“ ““Because the microgram contains : it Ll e
"so many molecules, the micro- ey Yo SR W

- chemist knows that the laws which e 7 : -

e
-

""out of them—are used in this

“across the Atlantic ocean if they

‘-L) .50 4 “u‘? 2 ol ‘_,r.i i:ﬁ g
!‘ *... A )
grain of salt)—or enﬂ-ugh to be “Gﬂﬂ.l PUStS” Trﬂiﬂ ReCmits
very easily noticeable on the bal- i .
ance. Each time you dot an “i" in Thl’ﬂWlﬂg Hand Grenades

wour pencil becomes several mi-
crograms lighter, Each time a
raindrop falls, some fifty to one
hundred thousand micrograms
strike. One cent will buy nearly

lu-

.r-ilrﬁ—'l" i T

-‘~'!":=r'.'1:t -l':'.F g

miecrogram cannot be very large.
- “However, a microgram of gas-
‘u]ine contains enough molecules
so that these might reach well

-|.

=
=
|
i
1
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=

could be laid end to end. Atoms
or molecules in such large crowds
are good law-abiding ecitizens;
catch them alone and their be-

are valid for ordinary amounts of

G E e

matter hold also in the realm of
miE'I'DE]'IEmiEtl'jT," Soldiers practice throwing hand grenades through !ﬁe s-;ruﬂl'cs
Beakers the size of a thimble of top of “'geal poats” to acquire sMicient sim

am:?. tEST’ tubgs o small as il Tossing a grenade is not quite like throwing a
fiftieth inch in diameter—so tiny baseball, U. S. army recruits are told. Having
, that solutions cannot be poured delayed-action fuses, the grenades must be hurled
with an upward looping, overhand meotion. If
work. The microchemist transfers * pitghed straight to the target, the enemy might
his solutions by using small loops: - gae time 10 pick up the grenade and fling it back.
at the end of a wire or by em- g, jhe soldiers practice throwing grenades through
ploying tubes small enough to fill high wooden frames resembling football goal posts.
themselyes 'by capillary aetion - ,f( (’gff t,
o

when dipped into a liguid. Heat-
ing ix-often accomplished hy ol to Cut Large Holes in Sheet Metal

- means of a steam bath, for heating F“:a E%E}Tlc Drill E,-r Han?:l Bracc

- how a precipitate forms in a test
. tube, The microchemist frequent- Bikalite e Bhise

. carrying out observations under a

‘~eases it magnifies each erystal so

with any flame usually blows the

sample right out of the test tube. Wn:h.u:f & Z 1;:;&&1 ﬂﬁ ‘ﬁ‘t

When flames are used they are so b r:c ,ub i E:ESE
F or carpenter’s brace with a

srnalll a1hghted mateh appears &  p.i¢ inch drill chuck, a

roaring inferno by comparizon.

i ; i le tool euts round
An ordinary chemist observes s ks 8

holes up to four and one-
half inches, in sheet metal,
Cutter
bits are adjusted for size
by sliding up or down, no
clamps, wedges or set-
screws being needed, since

: Ty the bits are self-tightening.
that its characteristic form can be The hardened center pilot

observed—it literally signs its :
; pin may be replaced by a
name. Exceedingly small amounts  pilot drill if desired. One

can be detected by their chemical gize tool is adjustable from seven-eighths to two
action on a substance in spots on  gnd one-half inches, and another from one and

ly obtains the same information by

microgcope. This evidence is the
more convineing because in many

“* filter paper, or on single fibers, three-quarters to four and one-half. Cutters are
{Continued to page 120A) sha?nened easﬂy or cary be repH'Ed wl;,en ded.
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Electric Fan in Gas Heater
CI[’EuIﬂtES Humidified Air

"'-I' .____r a1l L

]

Arrows indicate hot gases zigzagging omong bafléd
to aid transfer of heat through walls of chamber

Heated and conditioned air is circulated
continuously by a gas-burning furnace de-
signed to maintain “balanced comfort” in
small homes, stores, offices and schools. It
takes little space, measuring twenty-two
by twenty-four and one=half inches at the
base. Instead of a single combustion cham-
ber, this heater has two high, narrew
chamhbers made of welded plate steel with
eight baffles in each to provide extra sur-
face for radiation of hedt. Whether or not
the thermostat calls for heat, the gas never
shuts off during cold weather, the electric
blower runs all the time, and a drip-type
humidifier assures constant humidity. Two

burners, one under each of the two cha r11—h:_ )
bers, work together to give the highest de- '_‘!

gree of heat. Medium heat delivery is the-
low, or coasting, fire which burns most of
the time during average winter weather,

Then there is the lowest stage of operation
when a pllot keeps the furnace in readiness
for instant firing.

) E!
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Pla.nts Found to Immunize Selves .

against Some Diseases

While testing the destructive sugar-heet
curly-top disease on tohaceo, Dr. Jamcb BL,
Wallace, of the U S Department of ﬁgn-

—
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culture, found Zat the plants acquire im-
munity to disease much as animals do. The
evidence was seen when severely affected
plants recovered, or showed very few signs

of the malady while the disease was known

to remain in the plant. Dr. Wallace grafted ™y
healthy scions on diseased stocks, and dis-~
eased scions on healthy stocks. The healthy
portion became diseased, but mildly, de ‘?
pending on the length of time the disease-"
mqak:ng ‘something” had had to develope

K10/
Ice Cream Molded to Fit Cone
with Handy Scoop

Iee-eream cones
are filled to the
bottormn with a spe-
cial scoop that
packs the cream
into the shape of a
¢one, This pre-
vents children
from dropping
their ice eream,
which happens
frequently when

ball-shaped scoops are used. A leverin thj_i:

&

new seoop slides the cream [ree so it ma

fall into lie COTE.

r.de: Clearance Lamp for Truck

j §Re rv w Mi N
A mirror feby lamp
built into its back, dealg,ned for use on
trucks, performs double service at night by
telling oncoming drivers the extrem
width of the truck. By staving clear of the""
side light, drivers keep their cars a safe—

distance from the truck.

Electric light ot back of rearview mirror Ind'mnﬂt *

_extreme. width of truck for drivers moving tomri' it

MEC};-IANI



MUSIC BOX Y
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AT YOUR DOOR

By R. E. O'BRIEN

]]‘M!.TTING a soft, pleasing

< tune instead of the usual
loud, startling noise accom-
panying a door buzzer, this
little musical “doorbell”
should fill the desire of those
wigshing a less disturbing
means of announcing the ar-
rival of guests. It consists of

==

a simple electromagnet and a
standard music works, both of
which are enclosed in a small
decorative sounding box. Fig.
1 shows a music-box move-
ment of the type usédin mu-
sical powder boxes, jéwelry
cases, ete. Such type works
are commercially availgble,
The kind having a relegse trip is used for
the purpose. Almost Any box having a
hinged lid and catch capi be used. One may
he made of thin resondting wood as shown
in Fig. 4, or a fancy [Bakelite box of the
type used for gloves, irinkets, ete., will do.

JANUARY, 1041

Pressing the door but-
ton causes an elecira-
magnet te start the
mechanizm. Alter
pfn:r_'rr'ng a tune it will
automatically stap

An electromagnet is required to trip the
stop arm of the movement when the door
button is pressed. This is made by wind-
ing about 375 turns of No. 24-ga. enameled
magnet wire around a soft-iron core. Or,
the magnet from a doorbell or buzzer may

jW@.W@;



STANDARD 22-NOTE

%1 core
TAPPED FOR
STOVE BOLT

U

¥4 FIBER WASHERS
We® THICK

be used, A homemade magnet is shown in
Fig. 4. A bolt fitted with lock nuts is pro-
vided to permit the magnet to be adjusted
properly above the trip arm of the move-
ment. A little iron plate is soldered on the
trip arm and then the music-box mech-
anism is mounted on the underside of the
lid, allowing the winding stem to project
through the front as shown in Figs. 2 and 3.
You will have to experiment in adjusting
the magnet by raising or lowering it on the
bolt until the proper setting is found.
Connections to the original bell eireuit
are made from each end of the magnet coil,

Fig. 4, the mugre works iz maunled in a position lo Bring
the trip directly under the magnet when the hid ix closed

BlUSH
BUTTOM

following the diagram
shown in Fig. 4. After a
tune has been played the
trip automatically stops the mechanism
until the magnet again pulls the trip up.
While the mechanism is operating, inter-
mittent pressing of the door button will
not interrupt the music. Only upon com=

pletion of the tune will contact of the but-]}

ton restart the mechanism. A_two-tune
musical movement will play about eight or
nine times on one winding. Located cen-
trally, this little music box will be surpris-
ingly audible above common room noises,

Furnace Pipe Damper Operated from Front of Fire Door

SMaAL GOl ll

REMOVED FACH B
PIPE-DAMPER -
HANDLE “

If you have to keep the butterfly
damper in the smoke pipe of your
furnace closed at all times yet
must open it wide when firing, the
arrangement shown in the sketch
will save you many steps, as it
permits the draft to be operated
from the front of the furnace. All
you need to do for this is to pro-

vide the damper handle with a
short arm and from this run a light
piece of wire entirely around the
furnapce where the bonnet con-
nects to the jacket. In approxi-
mately the center of this wire in-
stall a knob similar to the one
shown in the upper left-hand de-

98

tail. Then open the damper wide,
POPULAR MECHANICS



mark the position of the knob on
the furnace bonnet, then open it
to the position that you normally
use in firing and mark this point,
and then close it and mark that
point on the bonnet. Thereafter,
all you have to do is to slide the
knob to the desired position, thus
saving steps in walking around to
operate the damper by hand.

—George D, Vonada, Keene, N, H,

Making Fireproof Cement

Cement suitable for insulating
electrical heating elements and for
other purposes where resistance
to heat is needed, may be made
from finely powdered ashestos and
water glass., Mix the ashestos flour
with the water glass until the mass
becomes thick enough to mold into
the desired shape. Pack the ce-
ment tight and allow it to dry.
When it has become hard and free
from moisture, treat the surface
with a solution made by dissolv-
ing calecium chloride, 15 1in, in wa-
ter, 1 gt. If some finely powdered
glass is added to the water glass
before the asbestos, in the pro-
portions of a pound of glass to a
half gallon of water glass, the ce-
ment will become extremely hard
and impervious after heating. Old
bottles and scraps of glass may be
powdered readily after heating
and dropping into a bucket of cold
water. This will shatter the glass
so that it can be reduced to a pow-
der with an iron mortar and pestle.

Rubber-Tired Wheels for Models
Are Turned on a Lathe

e

S —~ BLANE DIVIDED
| JTHICK RUBBER NAILED( 4 T
WPl e, G2 L4 FoR Two TIRES

INSIDE EDGES.OF EACH
HALF W:M-EIIEH' TORT
1

DO

While rubber-tired wheels for models and toys
can be purchased inexpensively, it is not always
possible to obtain just the size desired. At such
times, you ean turn them on a lathe as shown in
the detail. Old shoe heels are a good source for the
rubber to make the tires, and the wheel itself can
be turned from hardwood.

—Roy 8. MacNeill, Shelley, B. C.

Repairing Draftsman’s Compass to Keep the Lead from Wobbling

After considerable use, the lead in a
compass may become loose and wobbly
due to the wear in the threads on the small
setserew. This results in unsatisfactory
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and inaccurate work, In most cases, the
instrument may be made as good as new
by running a small machine-screw tap in-
side the lead slot. A number 4-36 tap is
correct for most instruments as it is slight-
Iy larger than the slot and will make sharp
scores in the metal without cutting a full-
sized thread. As an additional aid, remove
the sotserew and dip it in soldering flux
and then into molten solder. Remowve from
the solder bath and immediately rap it
against a hard surface to knock off all but
a thin film. This enlarges the screw slight=
Iy and allows it to hold more tightly.
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ICY CLOTHESLIME

HOME

\ r-ru“r HOM
LII:I

A frictian lid is removed en:if,v fram
a full can if the latter iz szet on a
small ohject and pushed down to
T R T T — bulge the bottom slightly
| Cutting @ notch in one |
side of a clothes pole |
| makes it easy to remove
ice Ffrom the line }

Attached to a vacuum cup, a cork
prupidll a pa'nru-:'ﬁl'url that can be
stuck on a sewing machine within
easy reach, and removed quickly

If wyour electric-iroen cord semetimes slips from the
board and drops the plug on the Aoor when detached
from the iron, drive a small screw hook inte the
board and slip the cord under it

7B

Birdecage perches that may be removed, When a cake is to be cut while it iz hot, use a thread

replaced or adjusted without opening the instgad of a knife. Score the cake across the top

cage are made as shown above. The Enob with a sharp knife and then finish with the thread,
at the outer end iz optional working it saw fashion
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SPRING CLOTHESPINS

To dry a cloth belt, stretch it over
a couple of cloliesping attached to
the bar of a bathreom towel rack

TO ST FIREPLACE

£ FRONT
F!'l convenient fo remove ashes

from a fireplace if a shallaw pan ar
tray is placed in the battom

-g- IRON ROD

FLATTENED

b

Small tray clamped to a bridge
lamp iz handy at a sick bed as
bath a h"ﬁl and a prnl:l- far
muedicine are provided

Garbage-can lids are removed or ra-

placed guickly, sspecially i they

fit tightly, if you provide them
with handles lika the one above

| WASHER
|
COIL SPRING
SPREAD ="
[
Large pans hung gver nails in a wall will Twe windew-sash locks placed on the un-
not be -iﬂ-ul_:i'lld off accidentally if you slip derside of a dining-room table will hold
an open-cail spring over the nail as dPﬂt-'i.- the two halves of the top firmly together
The pan handle fits between the coils to after the leaves hove been removed

prevent slipping
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Eccentric Woodworking Vise
Saves Time for Carpenters

- HARD'WOOD

One carpenter finds that a simple vise made like
the one shown saves considerable time when work-
ing at the bench in his shop, and he also finds a
number of uses for it on construction jobs. The
vise consists of two pieces of hardwood, one ta-
pered to serve as a stop and provided with two
dowels which fit in holes in the workbench., The
other piece of hardwood is made in the
shape of a cam and is provided with a short
dowel which serves as a pivot.

—E. F. Folger, San Fernando, Calif.

Black Cat Has Your Number

A black cat on
the back-yard
fence, or at the
front gate, is more
ornamental than
objectionable if it
is made of ply-
wood and ecarries
your house nu-
merals on its side.
The head is eut
out separately and
the ears hollowed
gslightly after
_ painting to make

- them look more
natural. Eyes are made from green li-
cense-plate fasteners. The head is pivoted
to the body with a small stove bolt, the
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end being countersunk and cov-
ered with putty so that the head
may be turned to various angles,
thus changing expression. Whisk-
ers, made from fine wire, are at-
tached with a thumbtacl.

—Jos, C. Coyle, Yuma, Ariz.

Windmill KeepsSmallLake
at Constant Level

The “Izaak Waltonians” of a Ne-
braska city have a small lake
which is kept at constant level by
the simple wind-power plant
shown. A large wind-wheel con-
trivance is set in a box mounted
on piling, with half of the wheel
exposed above the top so that the
prevailing—north and south—
winds will strike the blades
squarely. A point is driven into
the bed of the lake, and iz con-
nected by pipe to a pump set on
the side of the box. A short pit-
man mechanism connects the wind
wheel with the pump to give a
5-in, stroke. The pump is working
more than half the time. To make
the box more rustic, it is covered
with slab pieces to which the bark
still adheres.
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This Towel Rack Has Disappearing Hangers

IDENTICAL
SLOTE CUT ON
_BALK SIDE OF FRONT

ORDER DF -.
ASSEMBLY

Having a dainty, streamline appearance,
this easily made rack is designed to blend
in well with modern kitchens and bath-
rooms. It is made of two 14-in. lengths of

Ya-in. stock, When not in use, the hangers
or rungs disappear if lifted and dropped
between the front and rear panels of the
rack. Grooves 1% by 4 in., cut in the two
panels of the rack, form slots to take the
hangers when ihe rack is assembled.
Heavy wire is used for the hangers, which
have eyes formed on the ends. The hangers
are held in a horizontal position as shown
in the circular detail.

Thickness Gauge Aids You in Shaping Model-Ship Hulls

With the aid of this gauge, it iz easy to
obtain uniform thickness when shaping
the hull of a model boat, or any other work
where thickness is hard to measure di-
rectly. It consists of two jaws, one carry-
ing an adjustable point, the other a rubber
anvil. In use, the anvil is pressed against
the trued outside of the hull, and the point
iz brought down with rapid strokes, while
being moved from place to place. The in-
side is then gouged out until the point
pricks disappear. When the hull has been
trimmed almost to the desired thickness,
the point will penetrate to exact depth, be-
ing prevented from pricking deeper be-
cause of the flat sections of the jaws meet-
ing.—E. M, Love, Monterey Park, Calif.

@ Turpentine will soften shoe polish that
has hardened in the ecan.

JANUARY, 1941

RLEBEA -
HEADED~
TACK




BAC

_{iﬂ..vw:\u:
OTTOM

TRAY FOR DLSK-
THPE CHEST

HIS chest and desk combination is use-

ful for the man who has occasional
writing or drawing to do, but does not de-
gire a desk as a separate piece of furniture.
And, if the chest as such appeals without
the desk feature, the latter can be omitted
as will be shown. Thus with slight changes
the same basic plans apply to both appli-
cations, Both chests are suitable as com-
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ELOR CHESTS

panion pieces, as the low chest will serve
for a seat as well, Being inexpensive and
easy to work, knotty pine is suggested for
the construction.

The cutaway view in Fig, 8 shows the
general construction of the desk chest. Be-
gin with the solid end pieces, which must
be glued up of several pieces for width.
Mortises are cut into the inner faces of the
ends to take the tenons of the drawer
frames, as shown in Fig, 2. The two facing
strips and the top rail at the back are heid
with finishing nails set below the surface,

Details of the top frame and the lid are
given in Figs. 2, 3 and 6. The shaped edges
on these pieces are of the commen “rule-
joint” type and may be cut on a shaper,
molding cutter, or by hand. The outer
edge around the frame can be shaped with
a plane after sawing a 's-in. rabbet 3 in.
from the edge. The matching concave cut
around the lid is rabbeted in the same way,
but the molded part is worked out with a
gouge and sandpaper. To conceal the end
grain, pieces are mitered and set in across
the ends of the top as shown in Fig. 3. The
frame is mitered and nailed in place along
with the false drawer front shown in Figs.
3 and 3. The lid is
hinged to the fromt
cdge of the top frame
and is supported,
when open, by two
slides as in Fig. 4.
Fig, 6 shows the rel-
ative positions of the
frame, sides, guides
and slides.

The base is shaped,
following the design
shown in Fig, 7, and
the corners are mi-
tered, Screws, driven
from the inside, and
glue, are used to fas-
ten the base strips to
the ends and facing
pieces, lapping them
1 in. as shown in the
insert detail of Fig, 8.
Molding is glued and
nailed to the top of
the base pieces to re-
lieve the plain edges.

POPULAR MECHANICS




Two sizes of drawer frames
are used as shown in Fig. 9.
The lower one shown in the
detail is used at the bottom,
and is made #%i in. narrower
at the front and hack to allow
for the thickness of the facing
pieces which are glued and
nailed against the frame.
Grooves are run in all mem-
bers of the frames to receive
tenons cut on the end pieces,
and to accommodate a ply-
wood dust bottom. Assemble
the frames with glue, A
groove is provided in the top
and bottom of the back rail on
the large frames to house the

®

| SPALE FOR
SLIDE
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tween the ends

BACK OF ER&’-'!;."ER e
FRAME, "X 1

II)DETAIL OF BACK

The frames are assembled with
glue and clamped squarely to
dry before they are fitted be-

4% GROOVE—) :

DETAIL OF DRMYWER FRAMES

back panels as shown in Figs. 8 and 11. The
lower panel is housed in a groove cut in
the rear facing piece as in Fig. 8.

The three drawers are of equal size and
are made as shown in Fig. 10. Nails and
glue are used to fasten the sides to the
back and front. The bottom fits in a groove
and is glued only at the front edge to allow
for expansion. The handles may be made
of pine or purchased in metal.

The arrangement for partitioning the
pigeonhole tray is shown in the lower de=-
tail of Fig. 1. After cutting the pieces to
exact size, the assembling, which is done
with fine brads, is begun with the small
partitions at the center. This is important
as difficulty in nailing will be encountered
later if this procedure is not followed.
When the unit is completed, it is slipped
in place and fastened with brads driven
through the outside frame. The tray should
fit accurately between the top frame pieces,
yvet loose enough to permit easy removal.

The low chest, Fig. 12, has only one
drawer, which iz the same size as those in
the desk chest. The top, facing and base
are assembled in the manner previously
described. Only one drawer frame is re-
quired as the bottom of the tray compart-
ment is made solid. Note that grooves are
run in the solid partitions and ends to
house the back panels and the false drawer
frant, Fig. 13. The back facing piece also
carries a rabbet for the same purpose.

The frame around the top is similar ex-
cept that it is 1% in. wide. Nails and glue

POPULAR MECHANICS
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are used to fasten
the frame to the

.. IIl
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top edge as shown
in the insert detail of
Fig, 14. Here, the lid
is hinged to the chest
at the back and fitted
with a chest-lid sup-
port, The inside of
the upper compart-
ment is fitted with a
tray, which slides on
two cleats serewed to

To aszure accurately fiting
joints at the cormers of the
base, it is Dbest to clemp the
pieces while mitering the ends
as shown at the left. Here the
point of the saw is employed in
finishing the cut to aveid strik-
ing the clamp

the front and back of

the chest. The dimensions for the sliding
tray are given in Fig. 1. Handholeg are cut
in the side pieces.

Now for a few general suggestions in re-
gard to the finishing of the chests. Nail
heads in an exposed surface should be set
carefully about % in. below the surface.
The holes should be filled with a mixture
consisting of fine sandpaper dust and thin

liquid glue to form a paste of putty con-
sistency. After the glue has set, the sur-
face over the holes should be sanded well.
A simple method to follow in finishing
the wood is to apply a mixture consisting
of a combination of wax and rich-brown
stain which is available in several shades.
Two or three coats rubbed well with a soft
cloth will produce a beautiful finish,

Rubber Shield for Exposed Padlock to Prevent Freezmg

A piece cut from the heel of a rubber to
the shape shown makes a dandy cover for
small padlocks to keep rain from freezing
in them. The rubber is tacked above the
lock as indicated so that it hangs down
over it unless lifted up.

—Frank Bentley, Council Bluffs, Ia.

@[Cakes of chocolate should be kept in a
cool, dry place to prevent the white coating
that usually forms when they are stored
in a warm place,
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Simple Tongs for Blacksmith
Tend to Reduce Shocks

|

|

Amateur blacksmiths and others who
hawve use for a light pair of tongs will find
the ones shown easy to make. Because
they are bent from two lengths of rod, they
are guite springy so that they tend to ab-
sorb shocks from the hammer blows, The
jaws are formed by bending over the ends
of the rods, and the holes for the pivot
rivet are formed by bending eyes in the
rods at the correct location.

—Luther Strosnider, Havensville, Kan.

End of Tape Held in Place
by Clip Used in Hair

A ladies’ hair clip of the type shown in
the photo is just the thing for holding the
end of a steel tape measure to the end of
your work when deing the job single-
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handed. The jaws of the clip are long so
that they will fit over fairly thick work,
and the spring in the clip provides suffi-
cient tension to keep the assembly in place.

Christmas-Tree Lights Strung
Neatly with Hairpins

* § "Hnein 1

Ve

If you experi-
ence difficulty in
attaching strings
of Christmas-tree
lights to the slen=
der branches, use
hairpins to hold
the lights in place.
Just slip the pins
over the branches
where desired and
then twist the
ends around the
light wires on each
side of the socket,
as shown.

CHREISTMAS=
TREE LAMP
Nt

Thumbtack Puller from Can Lid

Instead of using
a fingernail to pull
thumbtacks, try
the top of a tin can
that has a lid that
slips down over
the upper edge.
You will be sur-
prised at the ease
with which even
stubborn tacks can
be removed.

Nail Set Starts Small Drills
Errors in drill-

ing wood and
starting screws
can be avoided if
instead of punch-
ing the starting
holes with a nail
or sharp punch a -
nail set is used. The cupped point of the
nail set cuts through hard and soft areas
alike, whereas a conical or pyramid point
such as on nails and punches is diverted
from the harder veins into the softer rings
between them.

—R. A. Carrier, Jr., Asheville, N. C.
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l%ESIDES plain canwvas, colorfully striped

awning cloth, denim and imitation leather
provide other suitable materials from which to
fold these attractive personalized hand bags.
Two types are shown: one with a buttoned flap,
the other a slide fastener. Steps at the right
show clearly how the initialed bag below is
folded from a single piece of rectangularly
shaped cloth. As the folding progresses, the
stiff edges of the material are pressed flat
with a warm iron. In the case of leather, a
pressing cloth should be used over the ma-
terial. Initials may be cut from either oil-
cloth or leather. Best results will he had
in attaching them if they are pasted in
place first, before stitching by machine.
The bag shown directly below and in
the photo above, is similarly folded. If
a striped material is used, fold the cloth
so that the stripes will run horizontally.
—Helene Lemberger, Chicago,

e TP S
\ | FU!TDEE' FROM
IE L o {LGTIPII L‘ 4% K16 PIECE
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RINGS  STITCHED TO
TOP EDGE OF FE\P
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g FIRE HAZARD

Dry, resin-filled evergreens
ignite easily and burn fast.
A short circuit in the light
cords may start a serious fire,
but you can lessen the hazard
greatly by simple precautions

EUEN though the use of candles on
Christmas trees has been practically

4

-‘y eliminated because of danger of fire, and
ZLIEN electric lichts have been substituted, dried
*‘f evergreens in the home are a serious fire

}‘g‘{-‘ qﬂ: hazard, While a tree is still “green” it con-

e
A=

o
=3

tains enough water which prevents it from
burning readily, but when placed in a
heated room for a number of days, it
quickly dries out and becomes in-
flammable,

You can treat a freshly cut tree
to make it fire resistant, taking

‘o,

4
i
ey

A

NN,

. advantage of the fact that even
after it has been cut, the trunk
= ] | -”f‘f‘ will comtinue to absorb water for
ki %ﬁ A T some time, Many people keep the
f ‘E@‘ﬁ%- O trunks immersed in water in or-
ALIF R VA 1 o= - : ee “green” and
T amlyt A =8, der to keep the tree “green” an
o i Pl | $§D§: COVERED retard drving of the needles, which
L EVENT RAPID sadiiven the e d h
b - ~fduces the fire hazard somewhat.
J e = EVAPORATION OF SOLUTION Bemical: 3 B 5
% Y But a chemical, ammonium su

phate, dissolved in the water to be

f,:r';_l':ﬁ':’ circulated through the tree makes
LARGE it still more resistant to fire. To do

STONES the iob right, get the tree about

four or five days before you intend
to put it up, and keep it where the
temperature ranges
'/ mai7t—4 from 55° to 65° F,,
¢ A ot as the treatment is
‘\7///“ most effective at
AMMDNIUM—i_ _'__ /..' i | t]:n's ten?perature.
SULPHATE, \l . 4 AN Now weigh the tree,
i TReEE 3'& | \ Fig. 3, and then pur-

chase ammonium
sulphate equal to
one-fourth of the
tree's weight, Dis=
solve it in water, 1
Fadee gt., to the chemical,
CiE i aop _ 2 Ibs. Pour the so-
g : j lution into a crock
or jar into which
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the trunk of the tree is to be set, and
fit it with a cover, Fig. 2. Then pre-
pare the lower end of the tree trunk
for maximum absorption by sawing
it off at a slant or cutting it to a
V-shape as shown in Fig. 1. For best
results, all the solution should he
absorbed by the tree, which may re-
quire four or five days, After the
treated tree has been set up, it is best
to continue keeping the trunk im-
mersed in water. Added resistance
to fire can be had by external spray-
ing, using the formula given in Fig.
4, You can use an ordinary insect
sprayer, applying the solution two
or three times, allowing each ap-
plication to dry before the next.
It should be remembered that
while these measures decrease fire
hazard greatly, they do not render
a tree entirely fireproof in the event
considerable flame is applied direct-
ly. The practice of using untreated
absorbent cotton on the branches of
the tree to represent snow iz a
source of potential danger, as a short
circuit in the wiring of the lights
may ignite the colton and cause a
blaze. However, cotton
can be made fire resistant P %Fg?h": LLE.EEF ARSI
by _sprml-:l::_qglﬂ with a so- i) ;HOLJLE: e
lution consisting of borax, BE MADE FIRE
T 0z., boric acid, 3 oz., and “EE'-‘?‘ETAT/"
hot water, 2 gts. The cot- '
ton is spread out on a pa-
per over the basement
floor. Do not soak the
cotton as this causes it to
lose its natural Auffiness.
Before stringing the
lights, test each cord,
especially at the sockets,
to be sure that there are
no defects in the insula-
tion, or any loose connec-
tions. When stringing the
cords in the tree, avoid
wrapping them around
branches, Fig. 5, as this
is apt to damage the insu-
lation, ecausing a short.

EXTERMAL SPRAY SOLUTION
BORIC ACID-=-= 5 PARTS

----- & PARTS
WATER =- — == 100 PARTS
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Steel Grate Built in Porch Floor
Serves as Sanitary Door Mat

3 % m H“!
n

PORCH, FLOOR EEE%MG
£ E

Fie

; b |
A7

STEEL GRATING 5%
o P

A section of steel grating set in an open-
ing in the porch floor in front of the door
provides a “mat" that allows dirt scraped
from the shoes to fall through to the
ground. This helps 1o keep the porch floor
clean, and also it can be used in comhbina-
tion with the regular door mat to auto-
matically dispose of the dust and sand that
works through the mat. Furthermore, the
grating provides good wentilation if the
lower part of the porch is closed in.

—Axel E. Ogren, Chicago, TI1.

Books Kept Upright in Case

This handy lit-
tle deviee is not
conspicuous and
will keep the
books vertical and
in neat order on
shelves. It is made
from a telescop-
ing curtain rod
and two slip-on
erasers. The rod
can be purchased
for a nickel in most stores and after being
cut to the proper length for the shelves
it will be used on, it is assembled with a
compression spring inside as indicated.
When the erasers are slipped over the
ends, the spring forces them against the
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two shelves so that they stay in a vertical
position and hold the books in place.
—Arthur R, Burns, Los Angeles, Calif,

Repairing Worn Plug Threads

It is often possi-
ble to repair worn
threads on filler
plugs from gas
torches, furnaces
and similar tanks,
First drill a hole
part way into the
plug as indicated.
Then fasten the
plug in a wvise,
place a center
punch in the hole
and hit lightly
with a hammer. It
is important to try
the plug in the
tank after every few blows so that it will
not be expanded too much. This method
of repairing is good only when threads are
worn, not stripped.—George W. Nieder-
mair, West New Brighton, 8, I, N, ¥,

Attaching Vacuum Cups

Ordinary rubber vacuum cups can be
attached permanently to glass, porcelain
and similar surfaces if they are first given
a thin coating of liquid fingernail polish
and pressed into place before the polish
dries. The polish will prevent air from
seeping in and breaking the vacuum. When
it is necessary to remove the cups, pry
them up with the point of a knife, then
peel off the thin film of dried polish,

e

| FINGERIMNAIL
POLISH
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Eliminating Dust from Ashes in the Basement

‘woop
SUPRORTS

If fine dust spreads over your basement
when removing ashes or clinkers from the
home heating plant, here are two methods
of reducing this nuisance to a minimum.
With both methods, the dust is carried out
through the chimney as it arises from the
ashes. The method shown on the right is
best suited to stoker-fired plants where
the residue is removed from the firepot in
clinker form. A sheet-metal container is
placed directly under the fire door to re-
ceive the clinkers as they are removed. A
lid for the container is shaped as shown,
and is connected to the chimney by means
of a small-diameter smoke pipe. The two

vertical sections of the pipe telescope to
permit raising the lid. On the left, an ash
can is set under an inverted wash tub,
which is also connected to the chimney by
a smoke pipe, and partly surrounded by an
apron. Dust arising when dumping ashes
into the can is sucked up the chimney.
Dampers must be used in the pipes of both
installations, and must be kept closed when
not in use to prevent loss of draft to the
heating plants.

Concrete Porch Steps Illuminated by Dome Light Installeci in Riser

A dome light from the interior of a sedan-type car is just the
thing to illuminate dark porch steps. If the steps are already
built, you can chisel out an opening in the riser of the upper one
and install a light. Also, it can be used in wooden steps. When
used in conecrete, cut off the reflector so that just a rim is left to
set in the concrete. Then, using a small wooden box to house it,
connect it to a waterproof cutlet and wire this to your porch

E DCIHE !.JLI"IF'

light switeh by means of waterproof lead-covered cable. ot .;."-:.._
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Kerosene Stove Cleaned in a Jiffy
with Auto Tire Pump

When the fuel pipe of a kerosene stove
hecomes clogged, you can cléan it in a jiffy
with a tire pump, thus making it unneces-
sary to strip the stove of everything and
turn it upside down to drain the pipe. Just
remove the burner, plug the openings with
matches, take off the fuel fount and tie a
piece of cloth over the receptacle in which
it sets, Then remove the pipe cap at the
end of the fuel line, drill a hole in it to take
the shank of an old tire valve and you are
ready to clean the pipe. To do this, con-
nect the pump to the valve and vou ecan
blow out all sediment with a few strokes,

Green Wood Cured in Sawdust
to Prevent End Cracking

RLAMKETY Home workshop
owners who like
to cut burled and
opther fancy-
grained pieces
from green logs
and cure them for
future use, will
find that the sawdust method of curing
prevents the wood from checking as it
dries. The pieces arve simply buried in the
center of a box of sawdust, which is then
soaked thoroughly with water and covered
with a blanket. The box is stored in a dry,
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cool place and left for a time ranging from
six months to a yvear. During this period,
the sawdust and wood both dry out slowly,
and the shrinkage, which causes cracking,
is reduced to a minimum.

Holder for Cellulose Tape

With a small g
block of wood and
three angle brack-
ets you can make
a neat holder for
rolls of cellulose
tape. Screw two
of the angle brack-
ets to the block,
spacing them as far apart as the width of
the tape. The third bracket is soldered to
one of the others to form a cutting knife.
The edge should be filed sharp and ser-
rated to form a sawlike edge. It will bhe
necessary to drill a bolt hele through the
first roll of tape, but the metal sides of this
roll can be transferred to succeeding ones.

T

Sole Stitching on Skate Shoes
Protected by Heel Clips

If the soles of
vour skate shoes
rub on the ice dur-
ing quick turns
and wear the
stitches, tack sev-
eral women's heel
clips over the
stitching as shown.,
Two clips on each
side will usually
provide protection, but you may need an
extra one if the soles are worn badly.

Wire Coat Hanger Provides Bail
and Hook for Paint Pail

A combined bail [
and hook for a
paint pail, which
replaces the bail
commonly provid-
ed, may be made
from a coat hang-
er. Cut it at the
points indicated
and bend to the
proper shape.
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16th Centuey

-CHAIR

5nf:aﬂ-ce&

the hal{w’a?f

By
G. E. BASICH

M ODERNIZED
by a brightly
striped cushion of
satin damask to
contrast pleasingly
with a walnut, ma-
hogany or maple
finish, this 16th-
century occasional
chair, Fig. 1, is an
attractive piece of
furniture for hall-
way or living room.
The legs are bandsawed from 1%%-
in. stock, following the squared pat-
tern given in Fig. 3. Identical pieces
for each assembly may be had by
stacking the stock, tacking it together
temporarily, and sawing both at one
time. After making the first cut, use
a marking gauge set 17 in. to obtain
a true paralle] guide line. To locate
the position of the half-lap joint,
mark a centerline on the floor or sim-
ilar flat surface. Place the legs cross-
wise, one on top of the other, so that
the lower ends will be 9% in. from
the centerline and even with a
baseline, which is drawn at right
angles to the eenterline. Then
draw a pencil line along the edges
of the stock where the two pieces
intersect. Take care to make a
snug-fitting joint. Saw within the
guide marks and pare down the
waste gradually with a chisel until
both surfaces are perfectly flush.
A good fit will require tapping in
place. Then the joint is glued and
clamped. Crosspieces are screwed
to the lower ends of the legs, Figs.
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Simplicity of line makes
thiz erocs-legged chair
exceedingly sasy to con-
struct., Beautifully fin-
ished, it will go well
with mest furnishings
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3 and 7, after which the two as-
semblies are joined together
with a turned stretcher, dimen-
sions for which are given in
Fig.6. Holes to receive the 1-in.
long tenons of the stretcher are
bored in adjacent facing sur-
faces of the half-lap joint. Care
should be taken to prevent the
spur of the bit from piercing
through the outer face. Set the
assembly upright on a level
surface and glue the stretcher
in place, using a bar clamp as
in Fig. 2 to draw the work together tightly.

Dowels are used to attach the arms as
shown in Figs. 5 and 7. At the front they
enter blind holes, while at the rear they
extend completely through the arm and
enter the notched end of the back. Apply
glue to all surfaces of the joint and clamp
crosswise as in Fig. 4. The seat board is
supported at the front and back edges with
a curved metal strip. The plywood is cut
to extend slightly beyond the ends of the
strips at which point it is screwed to the
legs. The cushion is simply a down-filled
pillow covered with fabric.
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MATERIAL LIST

Zpes IWex 8 x 34045 fn—Leps
I pe. IV x 6V x 27 in—Back
Ipe. 2x 2 x 18 in—Sirercher

2 per, 10 x 2 x 193 in.—Base

pes. 102 x 205 & 20 in—Arms

METHOD
OF JOIMNING
BACK TO
ARM AND

\ e
e.,.
Jj i

The beauty of this chair depends a great
deal upon the finish. If an open-grained
wood has been used, such as walnut, ma-
hogany or oak, the pores must be filled
with a prepared paste filler of the proper
color. This is mixed to a creamy consist-
ency and applied with a soft-bristled brush,
flowing it on with the grain. After it has
set for about 15 minutes, the filler is wiped
off across the grain so as to leave it packed
in the pores, When hard, sand the surface
lightly, dust clean and continue with a coat
of stain, or 2 coats of high-grade rubbing
varnish if a natural finish is desired.

POPULAR MECHANICS



Cuts fur School Paper Cast on Chalk Plates

[POURING PLAE
liNTD F‘D-F.M ;
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This simple chalk-plate method of mak-
ing stereotypes will solve the problem of
providing line cuts for high-school papers
and similar publications, where linoleum-
block prints are not always satisfactory,
and zinc cuts or halftones are too expen-
sive. While delicate eross-hatching cannot
be used, ordinary drawings, cartoons and
diagrams can be reproduced. To make a
cut, get a steel plate of the desired size and
not over ¥e in. thick. Around this make a
form of cardboard strips to hold a “chalk”
paste made by mixing plaster of paris, 1

teaspoonful, with water, 8 teaspoonfuls for
each 12 sq. in. of surface to be covered.
After transferring the illustration to the
chalk surface, the lines are cut through the
chalk to the steel plate. A dull phonograph
needle stuck in the end of a dowel makes
a good graver for this purpose. Next clean
off the loose chalk and pour the metal to
form a type-high stereotype. As there is
no danger of burning the chalk, the metal
can be poured hotter than with a matrix,
thus assuring exact reproduction of all
lines,—M. Van Dyke, Portales, N, Mex.

C-Clamp Pushes Small Nails into Strips and Mu[dmgs

To do a neat job of placing small nails
into the back of a picture frame, or in
places where it is difficult to use a hammer,
try forcing them in place with a C-clamp.
Used in the manner shown in the photo-
graph, the clamp will push nails into the
wood with less chanee of marring or split-
ting it, or cracking the glass.

{{When preserving fruits, the jar rubbers
always should be tested before placing
them on jars. Stretch and bend them, then
keep them in a pan of boiling water for
at least 10 minutes.

JANUARY, 1941

117



Drill Press Applies Pressure
on Small Gluing Jobs

Having several thicknesses of wood to
glue up for a lathe turning project and
having no clamp large enough to hold
them, I inserted a discarded valve stem in
a chuck of my drill press. Then the blocks
were placed on the table beneath it and
the stem bhrought down firmly against the
work, where it was held by locking the
spindle—G. E. Hendrickson, Argyle, Wis.

Valve in Bung of Gasoline Drum
to Vent It Easily

Farmers and others who keep gasoline
and other wvolatile liquids in large barrels
will find this simple homemade valve just
the thing for venting the barrels when re-
moving some of the contents. The valve
always stays closed except when com-
pressed and thus there is no chance of its
staying open and allowing some of the

118

contents to evaporate, which often happens
when the bung cap is loosened to vent the
barrel. The valve is made from the regular
bung, which is counterbored on the thread-
ed end to take a small rubber ball. The
bung, of course, is drilled through for the
insertion of a wood serew which is driven
into the ball. A ceil compression spring
under the head of a screw to bear against
the bung completes the job. In use, just
press on the head of the screw, which
pushes the valve away from the bottom of
the bung and allows air to enter the barrel
as the contents are drained out.

Modelmaker’s Universal Clamp
Made from Small Vise

A twenty-five-cent vise plus a block of
wood provides an efficient clamp for mod-
eling. The block is cut to the shape shown

and is held on the bench by a hand screw,
the vise being clamped to the block as in-
dicated. By tilting the vise or block, angle
adjustments can be made in any direction.
In addition to this, the two surfaces of the
vise jaws can be fitted with small pins, as
gshown in the ecircular detail, for clamping
thin, flat irregular work. Small finishing
nails with the heads cut off will provide
the pins, which should project above the
jaws approximately 15 in.

POPULAR MECHANICS



AND FIRING &
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By W. CLYDE LAMMEY

FIRING your heating plant with a shovel
is not just a matter of following a set
of rules. Rather it means a close observa-
tion of the fire over a period of time and
adapting the schedule to conditions that
are variable, such as fuels, atmosphere on
different days, and the peculiarities of the
heating system. In the long run, it is near=-
ly always more economical of fuel to keep
the fire continuously “alive,” that is, burn-
ing slowly, than it is to bring it to the
maximum heat delivery, then close the di-
rect draft, open the check and allow the
fire to die away slowly to a low bed of
coals before adding fresh fuel. In build-
ing up again, the necessary forcing will
result in a smoky fire and a loss of com-
bustible gases. A bright fire, burning
any of the various grades of “soft” fuels
and manually controlled, will maintain
a more uniform room temperature with less
fluctuation throughout the season. No two
home heating plants will perform exactly
alike, even though they be identical in
such structural details as size and type,
sectional size and height of the chimney.
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WITH DRAFT

ACCUMULATED
S00T INTERFERES —

) m  Stopping ait leaks aids deaft

Two conditions directly affect the efficient burning
of any =solid fuels, The first one has to do with ashes.
Each time the grates are shaken the ashes should be
removed, Fig. 1. If you allow them to pile up they will
not only cause the grates to warp but will accumulate
at the back of the ashpit and eventually put out the
fire directly above them. In addition, ash accumulation
in the firebox itself has a very definite bearing on the
performance of the fire, Note the cross-sctional de-
tails at A, B and C in Fig. 4. Detail A shows a normal
soft-coal fire with about the right amount of ashes over
the grates to protect the latter against warping, while
detail B is a fair representation of the accumulation in
24 hours, and shows how the ashes tend to build up at
the edges of the firebox, restricting the firebox area,
and reducing the amount of air that reaches the fire.
If the grates are not shaken regularly, ashes will build
up around the sides of the firehox as in detail C, This
tends to choke out half of the fire and acis as insulation
against the transfer of heat. When shaking grates of
either the combination or rocker type, Fig. 9, avoid
shaking them too violently. This dumps the fire onto
the grates where it is likely to be cut out of control for
some hours. It's best to stop shaking at the moment
live coals drop through into the ashpit. In a short time
yvou will be able to determine just the amount of ashes
to shake through the grates to clear thom.

To keep a coal fire
under control there
must be a strong,

—_—
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steady draft. A clear and tightly sealed
chimney is important. A look at Fig. 5 will
show why it is essential that the chimney
be tight and clean. The arrows indicate
possible air leaks. Not only are these
openings unsafe, but each one of them, ad-
mitting only a small quantity of air, is real-
Iy a tiny check damper. A number of such
leaks will admit air equal to that of the
regular check damper wide open, and have
the same effect on the fire. As a remedy,
point up all openings in the chimney with
regular mortar. A stovepipe opening can
be sealed with furnace cement if it is re-
quired for other purposes, at any time the
furnace is not in operation. Be sure that
the inner end of the smoke pipe does not
project into the flue space. If you're put-
ting up a new smoke pipe, the distance be-
tween the turn and check dampers, Fig. 2,
should be at least 20 in. The fire and
asphalt doors and the cover of the check
damper should fit tightly so that they do
not admit air when closed. On new fur-
naces all these surfaces are ground, but
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where rust has roughened the meesting
faces they can be smoothed up with a file
as in Fig. 6. If the doors sag when opened,
ream out the holes in the hinge halves and
put in new pins as in Fig. 7. On most fur-
naces, an opening is provided either in the
fire door or directly below it for admitting
air to the combustion chamber. This aids
in combustion of the gases when burning
zoft coals. On some furnaces the opening
is provided with a hinged cover fit-
ted with an adjusting serew as in Fig.
8. Be sure this door iz open when
burning soft fuels.

I | |
He i

g——
COMBINATION GRATE
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FUEL BURNS AWRY AT CEp m il
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procedure, as the fire must be kept
checked for longer periods.

When it's time to add fresh fuel
or if the fire is unduly low, be sure
to open the draft for a few min-
uteg first, zo that the bed of coals
will brighten up. Then scatter the
fresh fuel uniformly as in Fig. 10
and leave the draft open until the
fuel is fully ignited, If vou're
banking the fire for the night, add
fresh fuel in two batches at inter-

Firing routine from day to day depends
on the individual heating system, its loca=
tion in the building, the type of fuel, out-
side temperature fluctuations and the time
yvou have available. In general, the trick
is to keep the fire burning slowly, which
means that the drafts must be regulated
often enough during the day to keep it
“alive.,” This is true when burning any of
the soft coals, hard coal or coke, although
in any firing schedule the latter two will
require attention less often. Atmospheric
conditions also have something to do with
the way the fire burns. Foggy days and
nights when the air is “heavy” generally
mean a rather slow, sluggish fire, a time
when it's important to keep the ashpit and
grates clear. On the other hand cold, clear
days and nights require a change in the

vals, Allow the first one to ignite
then add a second and leave the draft open
until the flames appear. In this way, there
will be less smoke and the minimum loss
of combustible gases. If you have trouble
holding a fire over night a light sprinkling
of fine ashes over the second batch of fresh
fuel will help. However, if you are using
fine coal of the grade known as “mine run”
this is not advisable as it tends to form
clinkers, As a general rule, it is best to
avoid poking or disturbing the fire in any
way, especially when burning lump fuels.
Mine-run coals frequently tend to “crust”
over as in Fig. 11 and should be broken up
occasionally with a curved-end poker like
that shown in Figs. 3 and 12. Clinker tongs,
Fig. 3, are also useful. They enable you to
pick out clinkers that are almost impossi-
ble to remove by other methods.

Hammer Face Rubbed on Wax Holds Tacks for Driving

122

You will not need a magnetic hammer in
order to drive tacks quickly if you use a
cake of ordinary yellow beeswax. Rub the
face of the hammer on the wax to cover it
with a thin film, which will hold tacks in
position until they are driven home.

{[You can save many steps if casters are

put on your kitchen table so that it can
be moved about easily.
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Santa iz off with the wind, while farmer
Hawhking tries L‘m'n!y to round up hix
frisky cali—that's the [ifelike action
provided by these two amusing weather
vanés. The ﬁ'g‘ur:: may be cut of either
thin wn!‘:rpmﬂf p]'yu.mod, ar sheet metal.
Leaping action of the reindeer is pro-
duced realistically by twe off-centered
disks pinned to the propeller shaft in a
reversed position fo give an alternate
upward maotion te each animal. Move-
ment of the Rpures shown below is Pro-
vided by a rubber-covered peulley fitted
to the propeller shaft to bear near the
outer edge of a rolating disk, te which

v.to - BRASS
the figures are attached as indicated T SLEEVE (‘@
T el | i . FOR PVOT SHAFT
N JoF TR ' 2 ~ % 0UmooR PLYWDOD
o6 * %1 % wooD oR I T
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STATIONARY | [ BEARN s Y A I"-_ I
5 SHAFT : ...:-.-@-‘ { L] | ——
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BY RIDING ON
,__!_': DiAL WHEE

HEAVY RUBBER
BAND OM WHEEL

% OUTDOOR PLYWOGD

COUNTERBORED HOLE
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Garden Rake Steadies Tree Limb
for Cutting with Saw

When an extension saw is used in the
orchard for cutting large limbs at a dis-
tance from the ground, the limbs may be
kept from swinging and pinching the saw
by using a garden rake as a holder, It is
necessary to put a tension on the limbs by
pulling down slightly with the rake.

Slanting Post Protects Mailbox
from Damage by Snowplow

After the post supporting his mailbox
had been knocked over several times by a
snowplow, one farmer mounted the box
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on a length of auto drive shaft, bent as in-
dicated, and inserted loosely into a length
of pipe driven into the ground at an angle.
With this mounting, the bhox will swing to
one side if struck by a plow or a road
maintainer, yet swing back to its normal
position when the plow has passed.

Rubber Band Keeps Trouser Legs
over Tops of Overshoes

Trouser legs
tucked into the
tops of overshoes
do not prevent
snow from enter-
ing around the
edges. However,
snow can be kept
out if the trousers
are fastened down
over the overshoes
with a rubber band cut from an inner tube.
Split the band on one side, as shown.

Paper Clamp Holds Lunch Bag
on Door of Locker

Instead of toss-
ing his lunch bag
on the floor of his
locker among rub-
bers and other
miscellaneous ar-
ticles, one worker
hangs it on the
door of the locker
with a paper
clamp. This is
merely slipped over the folded end of the
bag and hung over a bolt in the door.

Increasing Clothesline Space

If you have in-
sufficient space for
gtretching a line to
dry elothes on bad
days, you can in-
crease the capacity
of the available
line by using one
or more racks like the one shown. It is
made from a couple of wooden coat hang-
ers and several dowel rods. Holes are
drilled in the hangers to take the rods,
which are glued in place,

POPULAR MECHANICS
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By Edna McGrew

I ERE are a number of striking table
decorations, Figs. 1 to 4 inclusive,
which will add cheer to the home during
the holidays., You can make any of these
L-;g.k:i]lx' in g!u;anﬁng aluminum, using com-
mon household tools to :-chai;u-t the metal.
The wreath shown in Figs, 4 and 5 may
be enlarged to any desired size, It may be
cut with a pair of seissors from a single
piece of .008-in. semi-hard sheet alumi-
num. When cutting, vou will find it easier
to follow the lines if the paper pattern is
attached directly to the metal with tabs of
gummed tape, instead of seribing the out-
lines off on the work, The holly leaves are
raised in relief by tooling the solid lines,
and denting the area between the leaves
with a blunt-pointed ice pick at the points
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T EH;NG:WHéEL one-piece ]'!.(!Flf_.l _.i-l!IJI;J. :1(:1;,:14'. is at-
P AN \:ﬁ e l;u:ha_?d upright in thnti—.ﬁhn_ped
el : ."n-. M } opening of the body with a piece
« =~y %‘.Ji of No. 26-gauge galvanized wire
NG o inserted through small holes
5 :‘h‘[ punched on each side. A pair of
-‘1{‘ :-_.';K long-nose pliers will aid in twist-
@ e T ing the ends of the wire in hard-
N :TT\, % to-reach places. Form the feet by
J.If: turning the metal under at right
l‘i"‘"- o - - angles, and wire the antlers to the
; = Sl top of the head. The smaller deer
BN is assembled in the same manner,
ity g 7 The pattern shown at the left in
A AWy Fig. 13 forms the bottom and sides
j P oTE) / of the sleigh. To the sides of this
St sy | are attached the scrolled runner
bt % Lt et kY pieces, which first have heen
i i it '::: :I_;E*, ‘f:ﬁ E,_') sirengthened by running a tracing
] i -.._:.’.-.; --_‘_,.I'-F'.,-J
DL.IhIJEH II"“U'-'-.HIHS * Lo L .
J] 4/ | : EINS
s ET
] ::(___MTLEIng, / 1" Sds5. : .-.-—{ L
i RS | S
N Y] v, /- S
| x T I\ R HERE
L~ | ) i ': ! : &
ST LA 4 @)
'?":_._-_E--T_ \ J L i L 1 ]I 1 Il -
i) %H,..._ | ‘l SLITSA ,.'I‘st{:ncfwﬁiwi-cfﬂ_ MARKS
A LN [ Al
A 1N/ | ( I B e o e e P, 2
[ |FoLoED| on il [ ] e
poTTeED| Lines | || e g R |
6 : |\ |
M HOLES FOR WIRING-
| 1 | i L
indicated in Fig. 5. The dents are made r;'«ﬂﬂ X 15 LQS ’ ﬂm m
on the face side of the work, A dress- L ) o jm“ | T
maker's tracing wheel is Tun on the [ [ | _..-ﬁ? - e 1 3
back side of the wreath to form the LS P s
veins of the leaves. A large bow of met- "_ﬂ i o

al can be attached at the bottom.

The Santa Claus and sleigh drawn by g
three reindeer, shown in Fig. 1 and de- -
tailed in Figs. 6 to 8 and 10 to 13 inclu-
sive, make an attractive decoration for
a mantel. Enlarge one deer pattern on

1-in. squares and another for the small- 4'[2 %

er deer on ¥-in. squares. Form

body of the deer by bending it on the
dotted lines indicated in the pattern. | | | |
Studying Fig, 8 will enable you to de- |pamnyen

termine the approximate contour.
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wheel over the back side. Santais | T 1 e
wired to the floor of the sleigh in BEMTOMN
a sitting position, with hands out- [bovTeD (.. -} cuT on
stretched, as in Fig. 12, The robe ONES || .j'sauuuuas
is cut from gold foil, erushed and AN TR
gpread over Santa's knees, Nar- (1] “‘u:" i A )
row strips of cloth serve as reins. Y S T 7
The pattern shown in Fig. 10 is ot N
used also for the large standing - J_..\x. \
Santa shown in Fig. 3. The parts A il G | >.
simulating the waist, boots and h L . 3 s
trousers are wired together at the \'l 1 I f"
back. The mustache and whiskers [ L] 1]
are curled and the tabs inserted B RmprARrER: ;
under the nose, After the figure [ (o] Y| | [
has been shaped properly, the coat TL" —_—
and cap are painted red, leaving Y=l B )
the skirt, cuffs, face, hat band and i | ROBE ..'; }I,' \\J- 1 i =
trousers natural., The helt and e | Al Vi =
boots are black. M4 | EeSiatinadl| Af’ A
f i : ! T F o
The table tree in Figs. 3 and 9 : [ _l_-""f"T?F':HE = '=,ff -!{,-"?? W\
- - = WHISKERS LIRS
T T : ”.-: —
- ' rs@s. | ¥
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3 . =4 h,
- ) : i - Jl FLAP BENT AND
i T ) e e RED TQ BOTTOM OF SLEIGH Y
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] L ¥ b S WHEEL NIl
RALE [PArTeRN 7 ) N NI
€ X T AR [ NS )
RIGHT= .num.E EEND-' i | P4 ;ﬂﬁ NN y
0 PR D RN =i g i | 7 | ) ay— g
| ; |
| ‘ ! | |'||r H| Hll-' | consists of four cone-shaped disks
_' I ‘.I wired to a dowel “trunk” fitted in a

=Rk

wood base. The sealloped edges of the
cones may be painted red and the dots
blue to simulate ornaments, To make
the tree shown in Fig. 2, a tapering
metal strip first is slit its full length.
See the detail just below Fig. 13, Then
the ends are curled and the strip is
wound arcound a dowel as shown in
Fig. 14. A tack through each end of the
strip fastens it in place. If desired, the
tree may be sprayed and sprinkled with
artificial snow while the paint iz still
wet, The base for the tree may be cov-
ered with metal, cementing it to the
wood, or it may be painted.
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Wood Strip Aids in Grooving
Pieces of Metal

Having several pieces of metal that were

to have duplicate grooves made in their - |

surfaces, one man did the job with a hand
drill. The metal pieces were clamped to-
gether tightly with a wood strip between
them, after which a small drill was run
into the wood to make a shallow groove in
both pieces of metal. Then a larger drill
was used to cut the grooves to the desired
depth. The wood sirip serves as a pilot for
the drill, which follows the path of least
resistance and does not tend to drift to one
side into the metal.

Gas Meter Read from Outside
Through Window in Wall

Finding it inconvenient to be at home at
certain times to let in the gas man to read
the meter, one home owner installed a
window in the basement wall so that the
meter could be read from outside. It may

4 STEEL rf
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be necessary to have the meter turned
around so that the dials face the wall. Then
in front of them, make a circular opening
in the wall to take a sleeve of 8 or 10-in.
sheet-metal pipe, cementing it in place
carefully, The window is completed by fit-
ting a glass disk behind the crimped edges.
Steel clips keep the glass from slipping
back, and putty between it and the edge
provides a watertight seal,

Nail Polish Cements Bristles
in Small Brushes

The use of inexpensive brushes prac-
tically always means that loose bristles will
become detached and adhere to the work,
but the bristles ean be anchored securely
with fingernail polish. Just apply a drop to

the ends of the bristles, where they enter
the handle and metal binding. With large
brushes, it will be necessary to part the
bristles and treat the tufts separately. Do
not use the brushes in lacquer or paints
containing lacquer solvents.

Protecting Evergreen Trees
During the Winter

For protecting
evergreen trees
that are subject to
damage due to
snow filtering and
weighting down
the branches, fine
electrical wire will
answer the pur-
pose a great deal better than ciﬂth or
strings. Start at the bottom of the ever-
green and wrap the wire around as shown.
In the spring, the wire can be remowved
quickly and, if desired, can be stored away |
for use the following winter.
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Installing Illuminated Wreath Outside Door
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Here is a simple method of illuminating
a holly or evergreen wreath for the yule
season. With this arrangement, the wreath
iz hung outside a door or window so that
it stays fresh, and the bulb is placed inside
so that the light shines through the glass.

Fountain-Type Bird Feeder

Desiring a feeder for game birds that
would reduce waste of the food to a min-
imum, one sportsman found that the one
shown did the trick. Working on the prin-
ciple of automatic feeders used for domes-
tic animals and poultry, it consists of a
latticework suspended between four trees
or posts with the tin feeder in the center.
The lattice is covered with straw, hay or
cornstalks, the mouth of the feeder being
covered with canvas to keep out chaff and
other foreign matter. The lower end of the
feeder rests on a stone or wood block,
which serves as a feeding platform.

Q[ A strawberry huller is ideal for remov-
ing pin feathers from poultry,
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This simplifies the installation as the wir-
ing does not have to be weatherproof or
pass through a wall or window to the out-
side, Asshown, a bulb in a standard sock-
et is supported on the inside surface of the
door by means of a simple plywood brack-
et and plugged into an outlet. The light
cord should be long enough to allow the
door to be opened as usual, and a curtain
to be hung across the glass.

Delwe*rs Fm}d as Required
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Phota, Fig.
Light-meter reading was twice as high as that usu-
ally ebtained in summer with poright sun on water
seenes, If in doubt as te what filter to use, inspect
the scene through several eolors, Fig. 2, abouve

1, was taken with an A-flter (red).

PICTURES Zzouuit

By THOMAS P. LAKE

_\I‘k‘Iﬂ.TEUH photography is too oflen a
** summer pastime, and the principles
learned then—perhaps uneonsciously—
prove to be a snare in the unusual condi-
tiongs that prevail in the typical winter
landsecape. Snow appears white because it
reflects most of the light rays. In compari-
son, the ground in summer is an exceed-
ingly poor reflector. Rocks, earth, grass,
ete., Fig. 9, all serve to reflect greatly vary-
ing amounts of the sun's rays. The snow is
quite different, Fig. 10, for it produces no
such recognizable pattern,

Sunlit winter snowscapes, with at least
twice the light available, in even a brightly
lighted summer water scene, call for ex-
posures that are relatively shorter, or made
through heavier filters. The over-exposure
of snow, coupled with failure to handle
shadows properly, usually
accounts for the “white-
wash” appearance of the
snow in so many winter
pictures.

Also, there exists a vast
difference between the
amounts of light reflected
from the snow and from
such dark objects as tree
trunks and a person's
clothing. Therefore, an
exposure must be some-

Photo at left taken with a G-
filter (orange). Backlighting is
three-guarter te smphasize
shadows outlining shi trachks

POPULAR MECHANICS



what of a compromise,
with the most important
element receiving the
proper exposure.

Snow detail consists of
shadows and brilliant re-
flections from individual
crystals. Of these two,
shadows are by far the
more usable as their light
value is reasonably close
to that of dark ohjects,
and they ean therefore be
reproduced easily in va-
rying tones of gray in the
negative. Shadows are il-
luminated by blue-sky
light, and this we have
learned to control by the
use of yellow, orange, and
red filters. Since much of the blue-sky
light reflected from snow shadows can be
absorbed by these filters (yellow least, red
maost), the use of such a filter, Fig. 5, will
darken shadows. See Figs. 1, 3, 4 and 7.

Shadows are necessary to give some in-
dication of the contours of the snow, and
the best time to gel snowscapes is when
the shadows are as long as is compatible
with good light—early morning and late
afternoon. While it is true that the winter
sun at noon is about as far above the hori-
zon as the summer sun in midmorning and
in midafternoon, the winter noon shadows
are still too short to be very useful, Fig. 12,
It is best to wait until after 3 o'clock in the
afternoon, or to get out before 9 o'clock in

JANUARY, 1941

Photo at left taken with
A-filter, directly against
sunlight to get reflec-
tions from ice and snow.
A low wiewpoint hkeeps
shadow of the sail short

Phato, Fig. 6, was taken with a yellow Flter combined with a Polaroid
screen o darken the sky. The figure was outlined against the shy by
choosing a low viewpoint at the feot of a small hill

the morning. At this time shadows are
gquite long even on comparatively level
ground.

Another factor that affects the apparent
length of shadows is the direction in which
they run in relation to the way the camera
faces. Shadows running toward the cam-
era, as in backlighting, Fig. 13, will appear
much longer and be far more prominent
than those which run away from the cam-
era, Fig. 14, But shadows which come di-
rectly toward the camera fail to give the
hest idea of contour, For this reason it is
usually best to have them running diag-
onally toward the camera, as in Figs. 11
and 13, or possibly at right angles, as in
Fig. 1.
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By taking this photo almost di-
rectiy against the sun, shadows
outlined each prominence.
Frontlighting (as if taken from
opposite side) would have lost
shadows through fAat lighting

The picture in Fig. 15
was taken with most
shadows running directly
toward the camera, yet
the perspective of the
wide angle of view makes
the side shadows become
diagonal. The reflections
of the sun on the ice-cov-
ered stream were of first
importance in this photo,
and account for the ne-
cessity of a few shadows
running into the camera.
Good results in winter photography re-
guire the following camera equipment: A
red-sensitive panchromatie film; many of
the fast “pan” films have high sensitivity
in the red. Some do not, however, and
should be avoided. A high red sensitivity
is indicated by a fairly low filter-factor for
a red filter, A factor of 4 is excellent, This
allows the use of the filter without too
great an increase (only 4 times) in the
exposure. Also you will need a red filter,
a lens hood, a light meter, either photo-
electric or extinction type, Fig. 8. A car-
rying case or bag for the camera. This is
essential, Also a tripod and light leather
gloves to be worn under heavier mittens,
or shooting mittens that have slots through
which the fingers may project to operate
shutter also help. Before leaving home,
clean the lens carefully. It is usually best
to let the camera cool to outside tempera-
ture. Condensation is the enemy of winter
photography. Once the camera has cooled
to outside temperature, keep it out of your
pockets where it might condense some of
the moisture given off by the skin. Carry
the camera in a case outside of the clothing.

Keep the bare hands away from a cold
lens, Wear thin leather gloves when work-
ing cloge to the lens. If the lens can be
covered with a ecap, or the film covered
with a slide, make it a practice to trip the
shutter several times to loosen any con-
gealed oil that otherwise might prolong
the exposure. Most shutters are supposed

Drawings af left show that @ summer scene hos wide

variation af light reflection with most pertions givs

ing fairly low readings on light meter, while a snow
scene gives high readings frem most portions

POPULAR MECHANICS



Three-quarter backlighting
gives interest to the photo at
right, which wag taken with a
G-filter, permitting detail of tree
trunks besides bright reflections
from snow in foreground

to be oilless, and if yours
sticks completely in cold
weather, take to a repair-
man and have it cleaned
for winter use. The dia-
phragm control is often
assembled in light oil. If
this hardens in cold
weather, be careful to
avoid forcing it in chang-
ing the stop. Keep a slight,
steady pressure, and it
will generally move,

though slowly. If it still
resists setting, surround the barrel with gloved hands
for a minute or two. This will usually warm the
mechanism sufficiently so it can be moved. Leave
the camera in its case after going out into the cold for
at least half an hour, to allow the lens and mech-
anism to cool slowly. When going back into a warm
room, leave the camera untouched in the case for
several hours, to allow it to warm slowly. The cold
air within the camera will expand on warming, and
prevent the entry of any moisture-laden air if the
camera is not exposed to currents.

Don't make the mistake of breathing on the lens of
your camera when you are out of doors on a cold
winter day. The moisture from the breath will freeze
almost immediately and must then be allowed to
evaporate. It is best to clean the lens thor-
oughly before leaving home, but once outside,
don't touch it.

JANUARY, 1941

Angle of sum's rays varies
from summer te winter. Pho-
toz taken before 9:00 a.m. ond
after 3:00 p.rm. have long
shadows. Figs. 13 and 14 show
how to get good shadew ef-
fects Ffrom llﬂl’!”l‘l:lll‘ﬂ# vl
the result if the same scene
were taken with frontlighting
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Number of Camera Plate Holder
Exposed on Film

MUMBERED
\\‘C.'S.L'JLD-LI

TAE CEMENTED

TG SHEATH

& -

Fhotographers who use plate cameras
can expose the number of the plate holder
on the film when a picture is taken so that
it shows on each print. First, number each
plate holder and then on a small piece of
clear celluloid duplicate the number with

India ink. Fasten the ecelluloid piece to
one corner of the cut-film sheath with col-
lodion or fingernail paolish.

Envelope Moisteners Are Handy
for Local Control of Prints

Filled with con-
centrated dewvel-
oper, reducer, in-
tensifier or plain
hot water, cellu-
loid envelope
moisteners are
convenient in the
darkroom for local
control of prints. If
the moistener you
use has a copper
ring which holds the sponge in place on a
rubber stopper, it is best to remove this
and sew the sponge to the stopper with
thread. —Edwin L. Bond, Baltimore, Md.
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Cabinet Bench—a58

DRILL PRESS—895: Pipe fittings. 4-in. chuck
and ball-bearing spindle. 28 in. high—25e.
WOODTURNING LATHE—I1056: Sell-contained

unit, mounted on stand. 4-speed belt drive—25c.
CIRCULAR SAW TABLE=910: Angle-iren
frame. 24 by 38-in. table. 10-in. blade—25e.
22-IN., SCROLL SAW—771: Pipe fittings and
hardwood. Has sewing-machine drive—25c.
"STROKER"™ BELT SANDER—1057: Ideal for
wide boards. Wooden framework. Table ad-
Jjustable—25e.
VERTICAL SPINDLE SANDER—S60: Wood
table 10 by 17 in. Has 2% by 4-in. sanding
drum—25¢,

It’s a Pleasure to Use Motorized Tools

Any six of these plans (not projects ) will be sent postpaid upen receipt of $1.00. Catalog listing over
400 plans included free with your order if speciffed, or sent separctely for 3 cents to cover mailing

Address—Plan Service, Popular Mechanies Magazine, 200 E. Ontario St., Chicago

¥ou'll savé time and labor b_r gqnl"ppinl' your
shop with these low-cost homemade machines,
and 20-drawer woerkbench. Whether you want
a shap for pleasure or profit, our plans will
give you all of the infermation you need

CABINET BENCH—B898: Nearly & ft. long,
27 in. wide, 35 in. high. 20 drawers—25c.
12-1IN. BANDSAW—836: Smooth running
and sturdy. Cuts 2-in. stock easily—25c,
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DEEIGDED for a wide variety of experi-
mental and practical applications, this
compact 10-watt general purpose unit,
originally intended for laboratory bench
use, has seen satisfactory service in public-
address work, in experiments with recep-
tion of frequency-modulated signals and
in home recording.
Five tubes are employed; these include
a 63J7 high-gain voltage amplifier, 6SCT
high-mu dual triode as amplifier and phase
inverter, two 6V6G's in push-pull as the
power stage, and a type-80 rectifier. The
. high-gain input provides ample gain for
full loud-speaker output from any of the
standard types of microphones. A low-gain
input skips the 6SJ7 voltage amplifier
stage and feeds high-level inputs, such as
radio tuner, phono pickup and similar
units directly into the 65C7 stage.

The use of a phase inverter circuit elim- _

inates the need for
a coupling trans-
former at the input
of the push-pull
stage, thus reducing
the cost of parts.
Some idea of the ef-
fectiveness of this
coupling system is
found in the fact
that the frequency
response of the low-
gain channel is flat

JANUARY, 1941

within less than 2 db.
over the range of 25
to 15,000 eycles, This
range, incidentally,
coincides almost ex-
actly with that of the
human ear and ex-
ceeds the reguire-
ments for regular ra-
dio and phono repro-
duction, and is uti-
lized fully only by
frequency-modulat-
ed broadeasting of
highest gquality. All wiring diagrams and
instruction sheets are included in the com-
plete inexpensive kit now available to stu-
dents and experimenters. The simple
chassis layout is shown in Fig. 1 and Photo
A. Front panel controls include a power
gwitch, tone control and fader-volume
control. The latter control permits two in-
puts to be connected to the amplifier and
selects either phono or “mike"” at will,
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innetx TWO-TUBE

HERE is an excellent inexpensive all-wave re-
ceiver that works efficiently on any 110-volt
a.c. or d.e. line. No A or B-batteries are required,
there are no coils to wind and construction details
have been simplified for beginners. It will operate
a loud speaker on the more powerful broadcast sta-
tions and is a real “distance getter” on short waves.
Continued effort in tube devel-
opment has made a 2-tube zet of
this deseription possible, and
practical, for the experimenter and
student. Surprisingly good results
are obtained by means of a simple
circuit. The type 68J7-GT tube is
a triple-grid, glass-envelope vari-
DAL ety, and operates as a detector amplifier. The con-
A . trol grid comes out the bottom instead of the top as
' ol in the capped types, the sereen being used in the
; usual manner. Employed as a detector-amplifier,
BRACHET 31 rr of the regenerative electron-coupled type, the tube
- is very stable and capable of delivering large audio-
BAT-6T,, i e frequency output voltage with relatively small in-
" J s it put voltage. The 32L7-GT iz also an octal-base
' &= glass type. This tube is a combination beam-power
amplifier and rectifier. In other words, these two
dual-purpose tubes really provide 4-tube set effi-
ciency. What appears to be a third tube in this set
is merely a Raytheon type MTIB plug-in ballast
resistor used to reduce the 110-volt line voltage to
the proper wvalue for the tube-heater terminals
(2H) and (7TH), which are wired in series. This
ballast resistor eliminates the usual line-cord re-
sistor commonly used in a.c.-d.c. sets.
. Two ICA No. 1473 plug-in coils are used to cover
® the broadcast band from 190 to 550
—— meters, and a set of four ICA No.
1471 short-wave coils cover from 9%
to 217 meters, thus meeting the re-
quirements of an all-wave receiver
for any broadeast or short-wave lis-

| VERMIER
| KNOB

TUNING KNOB
FOR

ALL TUBE T A i »
SO0CKET ? - Cy ;
HOLES ARE . i w7 4t SWITCHAND |

1 £ DA i e :
4 - DETAIL OF HETAL BASE ) % ,-‘.*_ :
Fig.l ] e AND PAMEL : COMTROL N
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AC:DC. ALL- WAVE RECEIVER

tener, as well as the radio amateur.
Complete panel and base details
are given in Fig. 1, and the bracket
used to support the vernier tuning
condenser Co, on the rear of the front
panel above the chassis base, is de-
tailed in Fig, 1-A. Photos A, B, C and
D show various views of the complet-
ed receiver that the beginner should
study before starting the assembly.
After fastening the panel to the chas-
sis base, mount all the larger parts as
shown in the simplified wiring dia-
gram Fig, 2. The resistors, fixed con-
densers and r.f. choke are supported
by their own leads when wiring.
Begin by wiring in the heavy com-
mon negative bus wire from coil-
zocket terminal (1) to the regener-
ation control (Ra) and over to the
black phone-tip jack as shown. This
is the common negative to which
many of the parts are connected.
{Continued to page 132A)
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Crystal Receiver

BREADBOARD

POT. PHOMELS

l.'_ﬂ\"S'l‘.kL-.- o
N

TUNING
DiAL

=]

TEST
CLIPS

and Test-Set Combination

By M. N. Beitman

UILD this breadboard style, efficient

crystal set, and use it also as a testing
instrument. The highly selective erystal-
detector circuit will provide good reception
from loeal stations and requires only a
handful of inexpensive parts.

If the unit is used for receiving regular
radio stations, the three terminals provided
for test purposes are not employed. When
yvou wish to use the unit for tracking down
trouble in any faulty radio set, follow these
simple instructions: Remove the antenna
and ground wires. Connect the chassis
ground terminal directly to the metal chas-
sis base of the radio set to be tested, by
means of a short length of wire, and pre-
pare to irace the signal to the actual fault
in the receiver. If you are testing the cir-
cuit after the detector tube, use the AF,
test terminal for the “tracer wire.” The
volume control of the crystal set is adjust-
ed to keep the response in the headphones
at a comfortable level. For tracking the
signal in the R.F, or 456 k.c. LF. sections,
use the terminal marked R.F.

When working with the AF. conneetion

yvou will hear the signal best with the cat's

whisker off the erystal. However, when

{Continued to page 136A)
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(1) Changing rrrnrg_;.-ﬁutnmnnm!-
Iy and playi through your
own radio withnr.rt any wires or
connections between the instro-
mants, thizs cagily partable wireless
wnif plugs inlto ary .fl"g.ﬁt socket
and wotilizes yowr radio’s speaker.
Record changer hondles eight 10-
in. récords or seven I12-in. ones af
a time. Crystal pichup, tangent
tone arm and automatic “reject™
button are featuwred. Makes an au-
toematic phono-radio combination
out of any radie regardiess of age,
make or model

»

w001 MFDL FIRED COND.

+— PHINLS ——
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connected for group code practice,

(2) Copper-plated stoel sash chain makes good non-stretch antenna
halyard; eliminates need for tension springs or counterweights.
No. 8 size iz claimed to have a breaking strain of about 350 pounds,
more than sufficient for average antenna installations.

3 ":'-r'-l-"(

¥

used, as capacity is not critical, Keving throwgh condenser, buz=er ix| "

casily adjusted to hold pleasing note.
easily installed in “mike™ line;

f5) Staple d'rl'm.-r aids service=
rreen oiEr T & long speal:
er leads; permilts stapling in
corners, moldings and hard sur-
faces such as mortar, plaster
and brick. Tool haz magazine
ihich holds about twe dozen
staples; feed is controlled by a
trigger so handle can be struck
several times without placing
staples en top of each other

Wattnt ASeldt

£ 26Y

micrephone, eliminating open-circuit grid howls
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Any junk-box condenser can be . ;‘:
{4) Shielded microphone switch a3
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(6} Small insulated =
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in. fioles in metal-chastre Y
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Children's Growth Is Recorded  operated aviation unit also includes a com-

. plete interphone system. Two headphones

= Phunugraph Album are provided, one for the instructor and
the other for the student or passenger.
The receiver employs a superheterodyne
circuit and the transmitter has a separate
oscillator, push-pull modulation, and‘
class-C output. Power output of the tr .
mitter is about 1 watt. )

e
{ "r'?-;-

M

Ath"Do Cs Sﬂ‘lln.d S}'Stem

Designed for general-purpose use in 4
schools, advertising agencies, recordih
studios and public-address rental wor
this unit combines into one compact, port

_;r'
: fut_, '

i U
la Thona

f .
F) _.-' }
s

Recording children’s growth audibly in
records is latest use made of home-record-
ing equipment, Junior and sister are shown

¢ here preparing for a recording, and mother
: Q—-\ acts as master of ceremonies at the record-

hgr-radm-phuno unit.

o

‘_j(.‘nmp act Portable Aviation Radio

3 “Including all the features of a transmit-
~ter and receiver, this portable battery-

.

H'i' able cabinet, a transcription player and

. ,_,:I public-address system for 110-volt a.c.-d.c.
4 operation. Built-in amplifier delivers 20

s watts output. A 10-in, P.M. dynamiec speak-

v X8 er is mounted in the lid, and the miero-
o> NE phone is supplied with a 25-ft. cable and

< 3 plug. Turntable is 16 in. cast aluminum,

=l and exira record storage space is provided.

@ Blueprints covering radio construction
articles in this and past issues are available
for 25 cents each. Original material lists,
with names of manufacturers and dealers,
can be obtained from our Radio Depart-

ment upon receipt of postage.

i

i
l‘.-r_':..,-i:'..il' lr'},_.—’ i
i
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"

\
NEXT n‘(QTII-'—I!D‘W to Build a T.R.F. High-Fidelity Tuner. Suitable for use
with any good 8 or 10-watt audio amplifier; easily built, uses low-priced standard
parts. A high quality local broadeast radio tuner for particular listeners. Also—
How to Wind a Complete Set of Broadeast and Short-Wave Coilg

i
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PLASTIC BALLS

SED extensively in novelties, plastic
balls are easy to form with a simple
tool made of tubing, with which the plastic
is turned to shape. With this method, balls
up to 1 in. in diameter are made quickly.
Start by chucking a length of plastic rod
of the required diameter in a lathe. Rods
up to % in. in diameter can be worked
through the hollow headstock, making it

TOOL SHARPENED HERL TO CUT
-

BALL MILL OFFERS SIMPLE AND ACCU-
RATE METHOD OF POLISHING BALLS

convenient to turn one ball at a
time on the free end of the rod. A
wooden spacer block clamped to
the parting tool offers a conven-
ient method of setting the rough-
ing cut, Fig. 3. Then the ball is
roughed down with the diamond
tool or flat-nose chisel. Final
TR TR shaping is done with a piece of

UBE TOOL GIVES [ ipe or steel tubing, the inside di-
PERFECT SHAPE ‘ . Eta. of whioh sbould ba s t-ifle
less than the diameter of the ball.
The tube tool is not sharpened in
any way other than a perfectly
square cut across the end. The
tool is held freehand over the ball
as shown in Fig. 4. If desired, one
edge of the tool can be ground to
a sharp bevel and toothed. This
will permit cutting the ball free
from the rod, Fig, 2, Larger balls,
that cannot be worked through the
headstock, are best turned in se-

IANU,, 19-.41.-. | 141
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AGROOVE |5
SPUM IN THE
ALUMINUM papy

ries, Fig. 5, using the same method as be-
fore. With a little care in using the tube
tool, very clean work can be done, requir-
ing only sanding to give a good polish.
Where a number of balls are being
worked, a ball mill, Fig. 1, offers an excel-
lent means of polishing. Construction of
the mill is shown in Fig, 7. In making the
mill, the groove for the balls is first turned
in a disk of hard maple. The pan is serewed
to the disk and the bottom spun into the
groove, as shown in Fig. 6. This operation
can be done with a hardwood stick if you
do not have spinning equipment. The balls
ride in a groove in an aluminum pan, and
are held under spring tension by a maple
disk, which presses the pan down to almost
touch the leveling blocks. The pan is
charged with a half cupful of No. 100 sili-
con-carbide grains for the first polish, after

which successively finer abrasives are used.

The ball mill works best with a full load.
Glass marbles of slightly lesser diameter
than the work can be used as fillers if the
work itself does not fill the race. The ro-
tating maple disk bears on the balls just
sufficiently to put the spring under slight
tension. A small amount of play should be
allowed between the base of the pan and
the leveling blocks. A satisfactory polish-
ing schedule calls for No. 100 silicon car-
bide mixed with water to a thin paste for
the first run, which will require about 20
min. Then the pan and balls are washed
carefully with benzine, after which a
charge of No. 150 or 180-grit abrasive is
used for about 10 min. The final luster can
be obtained with No. 2F pumice or any
other mild abrasive. The speed of the drill
press should be about 400 r.p.m.

Old Lathe Chuck Provides a Good Vise far Round Stock

An old lathe or milling-machine chuck
of the universal type makes an excellent
vise for round stock when mounted on a
workbench. Obtain a large floor flange
from a plumbing-supply dealer, and screw
or bolt it to the bench top. Then thread a
short piece of pipe or round bar to connect
the chuck and the floor flange.

{{When canning fruits, label your jars
with a wax crayon while jars are hot, The
crayon will not rub off when cold but can
be washed off with hot water.
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Shortcuts in Using Battery Welding O

When using a battery
welding outfit on work such
as small gears, the large clip
supplied for the ground con-
nection is often in the way.
To avoid this, a return eir-
cuit ean be obtained by plac-
ing the work on a metal
plate, and clipping the
ground wire to it. The tend-
ency of a ground clip to heat
along its serrated edges,
especially when gripping a flat surface, can
be avoided by placing a wad of copper or
steel wool under the clip. Be sure that the
wool is clean, and that it is wadded tightly
to get maximum contact with the surface
of the work and clip. This will provide a

utfits

larger contact area, and lower the resist-
ance of the connection so that more cur-
rent will be available for useful work. The
result is a hotter carbon point to do better
welding without making it necessary to
increase the voltage,

Non-Slip Angle Block Keeps Long Tractor Belt Tightened

To tighten a heavy belt on tractor-driven
machinery sometimes causes considerable
trouble in backing and blocking the trac-
tor. One mechanic has simplified the job,
however, by cutting a wood block as
shown, and fitting a couple of wood pegs in
the underside. In use, the tractor is backed
to tighten the belt, the location marked
and the tractor driven forward. The block
is placed in the position indicated, and the
tractor backed over it. As the wheel drops
over the apex of the incline and down the
short side, the belt is tightened and held
securely.

[ If yvou use a screwdriver to hold a spool
of wire while winding a coil, clamp the
blade end in a vise. This avoids marring
the handle, which then prevents the spool
from slipping off so that the screwdriver
can be held at an angle.
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Hack-Saw Blades on a Broomstick
Clean Flues of Small Boiler

Needing a flue cleaner for his small
steamn boiler when none was at hand, the
operator of a dry-cleaning plant made one
from a broomstick and a couple of hack-
saw blades, These were aitached with
holts near one end of the stick as shown,
the blades being bent so that they scraped
tightly against the sides of the flues.

Sleeve Around Large Smokestack
Utilizes Waste Heat
In a large factory building, the heat ra-

diated from a steel smokestack was circu-
lated through the building by fitting a

i | AROUND
| CHEMMEY

Al

sheet-metal sleeve around the stack., Con-
ductor pipes carried the heat to the desired
parts of the building with the aid of a fan.
A lid or eap placed over the top of the
sleeve could be removed during warm
weather to allow the radiated heat to es-
cape in the usual manner.

Wheel Rim on Barbed-Wire Reel
Makes It Easy to Unroll

The X-shaped
ends on reels of
barbed wire make
it difficult to un-
roll them when
putting in new
fenees, One farm-
er avoided this by
fitting old auto-
wheel rims over
the ends of the reels. Holes were drilled
through the rims so nails could be driven
through them into the ends of the reel.

HOLE DAILLED r
FOR NAL ——=2

e

i —
AUTO-WHEEL RIMS

V-Belts Provide Good Cleats
for Catwalk

When catwalks
and gangplanks
are used where it
is necessary to put
cleats on them to
provide safe foot-
it ing, strips of
”‘!E:_-—_—:_‘_:"}‘;‘:_g_ V-belts are better
- — - = for cleats than

wood strips. They
are less likely to become slick when wet,
and if ice or snow collects on them it can
be knocked off without damaging them,
whereas wood cleats are likely to split.

Slot in Handle of Delivery Basket
Holds Order Slip

To hold order
slips on delivery
baskets for easy
checking, one gro-
cer saws slots in
the handles into
which the slips are
inserted. The slot
is made by drilling
ahole and then us-
ing a keyvhole saw.,
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Illuminated Shelf Shows Beauty of Glassware

PLATE

One of the most effective ways of dis-
playing the bheauty of glassware is io
place it on either a plate-glass shelf or in
a cabinet that is illuminated from below.
Use of fluorescent lamps makes this
possible without the danger of too
much heat. A 15-watt fluorescent
lamp can be arranged for this pur- b
pose as shown. The shelf consists

of a rectangular frame, having a
piece of plate glass for a top, and a bottom g

extending halfway across the width of the R STER
frame. Light passes upward through the ' - '
glass to illuminate objects placed upon it. bl oy

Molds to Cast Small Metal Objects Are Made with Cement

In casting small objects from soft metals,
I have found that portland cement mixed
with silicate of soda provides good melds
for the work. Enough soda is used to make
a mixture of the right consistency for easy
shaping of the molds. Such molds stand up
well for casting toys, small statuary, ete.
I also have used them for casting alumi-
num and zine as well as brass.
—A. H. Waychoff, Phoenix, Ariz,

Fertilizer for Potted Plants

Potted plants may be invigorated by
gprinkling, after sundown, with a liquid
fertilizer made by dissolving one teaspoon
of the following preparation in water, 1
gallon: Ammonium sulphate, 1 1b., potas-
sium nitrate, ¥z 1b,, sugar, ¥4 b
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Broken Iron Pulley Repaired
with Wood Block

After breaking a piece out of the cast-
iron pulley on his buze saw, the owner re-
paired it temporarily with a wood block
=0 that it could be used while a new one
was being ordered. The block was cut to
the shape shown and attached with bolts.
It is best to put a block of the same weight
on the opposite side of the pulley to coun-
terbalance it, otherwise it is likely to wvi-
brate.—James Vick, Church Road, Va.

Keeping Inside of Goggles Clean

If your work requires the intermittent
use of a pair of goggles and you are an-
noved by having the inner surfaces of the
lens become dirty or greasy when not
wearing them, two sponge-rubber disks
will solve your problem. They are cut to
a size to fit snugly and are fastened togeth-
er by means of a piece of string as indicat-
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ed. When wearing the goggles, the disks
can be slipped into the pocket and quickly
put in place when the goggles are not in
use.—Frank Bentley, Clinton, Iowa.

Hose Holds Cream-Test Report
on Each Can

One produce
buver used a
number of sections
of discarded lawn
hose to attach the
cream-test reports
to each can as the
work was com-
pleted, These were
slit along one side
and attached by :
wire to the handles of the milk cans. The
report slip for each can was rolled up and
inserted in the hose section,

Sponge Rubber on Feed Board
of Press Aids Printer

To hold a packet
of letterhead pa-
per on the wvibrat-
ing feed table of
hiz job press and
to keep the sheets
from curling up-
ward so that they
would be hard to
fit under the gauge pins, one printer em-
ploved a strip of sponge rubber which was
tacked to the table, as shown. The friction
of the rubber holds the packet from slid-
ing, and the flexed sheets are casy to grasp.

SPONGE RUBBER

Nail and Hasp Make Paper File

An ordinary
hasp and a nail
with the head re-
moved and a point N
filed in place of [
the head, make a ||
handy retainer for
notes in the shop,
or orders in a
store or shipping
room. The nail re-
ceives the papers and the hasp prevents
them from dropping off or being knocked
loose.—W. F. Robinson, Savannah, Ga.
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LO"MILLING CUTTERS

CLUTTERS

D—T-slot cutter
E—Keyway cutter
F—14-in. End mill
End mill

A—Anpgular cutter
B—Yg.in. Side mill
C—%.0n. Side mill

G—35-in.

By H. J. CHAMBERLAND
I\ ECHANICS in small shops where

machines are limited, and home

craftsmen who have metal-turning lathes
can equip them to do milling jobs by mak-
ing their own milling cutters and accesso-
ries, Figs. 1 and 2. To make cutters, you
should have at least one that is ready-
made before you can proceed. In this case,
you reguire a right-hand angular cutter
with a 45° included angle. This will cut a
single angle of 22147 with measurements
taken horizontally. However, the angle of
the cutter itself will be 67%%°, measured
from its side. New cutters of this type are
too large in diameter for bench-lathe mill-
ing, but this is to your advantage as you
can easily obtain a used one, inexpensively,
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ACCESSORIES
A—Draw-in rod D—~Collet
B—TFaceplate E—{Cutter and arbor
C—=Index fixture F—Index arbor
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D o
e | " i L
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P |
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DIAMETERS "'f:l (.1'-"" D500

from a local machine shop. One
worn to 134 or 1% in. from successive
grinds is just right.

Making the accessories: Your improvised
cutter is likely to have no less than a J4-in.
bore, so vou will require the arbor de-
scribed in Fig. 4, As designated, it is first
turned to suitable diameters for immediate
use and refinished to suit cutters to be
made. The arbor in Fig. 3 is to hold the
zside mills and angular cutter to mill the
teeth. Note that the shank diameter is fin-
ished .508 in. As a milling cutter and its
arbor must be held rigidly in the spindle,
your next requisite is the collet and draw-
in rod combination described in Figs. 6 and
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UNDERCUT END OF SORE Aot
. DFTIONAL SPINDLE A GRIND .sc:-':l.]
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é& MoRsE il DEER+—
-

;.r'lll_-_ Y P T o i 73

{1ap 316 R, OROUND STRAIGHT! e

COLLET
{AND DRAW-

THREAD _

7. Turn the collet and grind

After turning the collet, grind e ; :
(2 the taper carefully to fit

it carefully te fit the taper of - © 3
the lathe spindle. It must be |

held in the spindle while bor- g .Il-k CEqNQ[EL It;;_._pl;: 5i}1ﬂfllﬂ hﬁfl'l-:;‘.- No. Sﬂhlut:ﬁt
ing it out, after which it is 3 1 \areeL Busning  1aper requires a .735-in.
ground ta .500 in, I Ckken: i drm diameter at line A. The
~HAMD WHEEL collet must be bored in the

spindle, Fig. 5, and, of
course, ground to 500 in, The
. draw-in rod is simplicity itself.
Make the bushing to lathe re-
quirements and pin to the thread
at one end for the handle nut and
at the other end to screw into the
collet. The hand wheel ig held
against the back plate with nut.
For cutter-grinding purposes,
the small faceplate described in
Fig. 8 will be found convenient for
numerous occasions besides this
particular time. It is made in two
parts. The shank is made first and
then driven into the bore of the
plate blank, Then, the assembly is
held in the zpindle for facing,
counterboring and tapping. The
expanding bushing is for holding

END OF SHANHE
EHD OF SPIMDLE

rg; RADIUS ﬂ rli"
VEdn 3

SHANE, }
MO 2 MORSE |

L' i i i i
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b ARBOR AND
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C-LATHE GEAR

O~ GEAR- HOLDING BUSHING FIXTURE

E- INDEX NG SCREW

F - BRACKET

G- SCREW - HOUSING BUSHING
H- FORWARD- LOCKING SCREW
| - WORK=LOCKING SCREW

“INDEXING CRAMK ﬁ
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parallel, and the adjust-
able straps for holding
them to grind the bores.
Of utmost importance is
the indexing fixture. You
will need it to divide the
teeth accurately in all
mills. Made entirvely of
serap, except for one of
the lathe's threading
gears, it has done a sur-
prizingly fine job as vou
note in Fig, 2. Clearly de-
tailed in Fig. 9 with the
parts illustrated in Fig. 10,
vou can duplicate this
tool eagily. Use stee] fub-
ing for the housing if pos-
sible, but brass piping will
do in a pinch. Spline the
lathe gear to the bushing.
This assembly bolted to
the arbor takes care of
end-play adjustment,
Make the fixture to suit yoursell but do not

omit the thumbscrew as it is your positive EnD
rigidity for milling. Fig,. 11 shows grinding C;%I’;m

the hore of the arbor to 508 in. Fig. 13 is
the end view of the fixture.

Making the eutters: You are now well
equipped to mill teeth. To simplify and
economize, vou must standardize. In this
instance we have 4-in, shanks and %-in,
bores. Use practical diameters for all tools
and give the preference to 12 teeth, exclu-
sive of two items. Machine the blanks and

COUNTE

i
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W DEPTH OF
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TO CUTTING EDGES N
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allow 007 to 008 in. for grinding,

ey where so specified. If you use a
e LEHEE cutter similar to the one men-
H 5 :

TEETH tioned, use the same number of

teeth and depth of cut recom-
mended in the individual sketches.
See that the cutter is sharp, has a

CUTTING
KEYWAYS
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@

lio=in. flat or radius at the peoint,

and the arbor tightly drawn in, Fig. 12,
Milling peripheral teeth; For milling all
peripheral teeth, the 36-tooth gear is used
because 6, 12 and 18 divisions go into that
number of teeth. You must, of course,
male the bracket of the indexing fixture to
suit a few other gears with different
pitches, Eliminate all play in both index
fixture and milling attachment and lock
the carriage securely. You must neces-
zarily reverse direction of spindle asz all
teeth are right-hand cut, and the feed must
be away from you with the cutter milling
boitom coming. Use the conventional pro-
cedure to locate your center and take a
light cut to obtain desired land with the
next index, Fig, 14 shows this operation on
the 3&-in. end mill. These teeth and those
of the #i-in. mill are milled with a single
cut. Figs 15 and 16 describe, vespectively,
the 34 and ®s-in. end mills. The *i-in, side
mill in Fig, 17 has 12 teeth, while the 3z-in.
mill hag 18 teeth with the same eircumfer-
ence. While the teeth in the Jg-in. side
mill ean be derived with one setting, al-
though I advise splitting the depth of cut
with twao indexings, you must follow a dif-
ferent course to cut the teeth in the #i-in,

POPULAR MECHANICS



~ gPACING THE TEETL

CUTOFF G

side mill, the reason being
that if you milled deep
enough to get a practical
land for the teeth, the
depth of cut would he ab-
normal and quite out of
proportion. The procedure
here is to mill to required
depth first, preferably tak-
ing a double cut. Now in-
stead of skipping three
teeth on the indexing gear,
you only go two for ad-
justing to a third cut. With
this change in angle, you
can obtain your land with-
out milling any deeper.
Obvicusly, this means
changing the radial line,
and, of course, the two-
ieeth change is for the in-
itial indexing only. Fig. 18
shows taking this final cut
on the #-in. side mill
Note that the line result-
ing from a change in angle
is quite visible.

The problem of milling
the peripheral teeth of the

angular cutter in Fig. 20 iz more compli-
cated but not hard to solve. The fact is
that you are faced with two diameters and
must still obtain a uniform width of land.
After setting the vise component of the
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milling attachment to a
related angle so the cut-
ter to be milled repre-
sents a straight surface,
you get the desired
depth on the cutting side
with a double cut. The
depth on the opposite
side, of course, varies
with the amount of an-
gle. The rest is up to
vou to figure out. Be-
sides duplicating the
secondary setup of the
F=in, side mill, you will
have to readjust the
graduation slightly to
mill heavier at the front
of the tooth., By pro-
ceeding carefully, you
will sueceed in obtain-
ing good-looking teeth
and uniformly straight
lands. You can judge by
Fig. 19 how the radial
position has been al-
tered to obtain a worth-
while shape of tooth for
this mill. Milling the
teeth in a key-seat cut=-

ter, Fig. 21, and the T-slot cutter, Fig. 22,
should cause wou little inconvenience.
Making keyways: Here is an improvised
method that makes keyway cutting easy.
First, drive soft steel plugs into the under-
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size cutter bores and drill a J2-in. hole any-
where on the intersecting line, Fig. 23. The
results are a Hiu-in, radius, which is a guiding
line to file keyways % to %= in., Fig. 24.

Cutting end and side teeth: The next step
is to divide accurately the end and side teeth
so that they can be filed to shape. The easiest
and quickest way is to mount a 3 or 4 by
Ya-in. eutoff wheel in the lathe grinder. Then
line up the face of peripheral teeth against
the side of the wheel and cut across to recess
or counterbore and equal depth. The end of
i-in, end mill is shown being cut in this
manner in Fig, 25, A similar operation is
shown being performed on the side teeth of
the angular cutter, in Fig. 26.

Filing: The end and side teeth are produced
by filing at an angle that corresponds to the
required lands and depths of the previous
dividing grinds. Fig. 27 shows the correct
hand position for filing end teeth on end mills.
In this particular case, it is advisable to file
the 3° clearance angle to within Y& in. of the
cutting edges. For filing side teeth on side
mills and angular cutters, they are held to a
wood block sawed as per Fig. 28. The inner
side teeth of the T-slot cuiter are filed as in
Fig. 29. Also, it is best to file the clearance
angle on the side teeth of thiz mill.

Hardening the tools: To harden the tools,
the instructions given in articles of this type,
published previously in Popular Mechanies,
fit this case perfectly. Don't forget to file all
burrs, and stamp to suit, unless yvou intend
etching them. If vou burn coke in your home
heating plant, a good hardening job ean be
done by placing one or two of the tools on a
L4-in. steel plate previously heated to a red
color, However, nothing can replace an elec-
tric or gas furnace, Fig. 30.

Grinding the tools: Cylindrically grind the
shanks to size and give the peripheral teeth a
5° clearance angle; stoning the end teeth of
the end mills to a sharp cutting edge, Fig, 31
illustrates a reliable method to test the end
teeth on a small plate. If the mill rocks it

BORE OF
\ SIDE MILL
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won't cut good. An internal-grinding
wheel is zafest to clear side teeth of an-
gular cutters and side mills, Fig. 32, The
key-seat cutter has no side teeth but is
ground concaved on both sides, Fig. 33.
Both sides of side mills and angular cut-
ters are ground parallel with their respec-
tive bores as in Fig, 34, The expansion
bushing holds the cutters securely to the
small faceplate. The bores of these mills
are then ground to .500 in. after centraliz-
ing with the tailstock and strapping to the
faceplate, Fig. 35. A plug gauge is most
convenient for testing bore size.

Toothpicks Serve as Wedges
When Rewinding Motors

When I replaced the starting winding of
an electric motor, using cotton-covered
enamel wire, there was not much room to
drive wedges to hold windings in place, as
the original winding was plain enamel
wire. To overcome this, I used round
toothpicks which did not damage the in-
sulation on the wire, as might have been
the case if a straight wedge had heen used.

—C. J. Umphenour, Beatrice, Nebr,

Sheet Metal Kept Against Wall
With Large Turnbuttons

In order to hold sheet metal against a
wall, where it can be removed convenient-
ly as needed, attach a couple of short
leaves from a discarded auto spring to the
wall above the stock to serve as turnbut-
tons. These hold the metal securely in
place but are easily swung to one side,
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Rake Teeth Make Dump Manger

Two hay-rake teeth and some narrow
boards were used to make thiz round-
bottom manger for calves. It may be tipped
over to empty out all chaff and residue.
Each of the bottom boards was fastened to
the teeth with large staples, and the ends
nailed to them. The coiled ends of the
teeth fit in holes in the supporting posts.

Tumbler Used as *Spotting Table’
for Garment Cleaning

To hold thin fab-
rics for treatment
of spots and stains
with chemieals,
one dry cleaner
employs a glass
tumbler. This iz
inverted under the
garment and the
fabric spread over
it to bring the spot
in working posi-
tion. A rubber
band may he
snapped around the cloth to keep it from
slipping while the work is in progress.

{[Rub the reflector and lens of a flashlight
with carbon paper that has been heated
and it will give a blue, white light.

153



Pressure Tool Permits Good Work
with Offset Screwdriver

In several instances I found that my off-
set serewdriver could not be used to full
advantage on account of its tendency to
zlip upward out of the screw slot, especial-
ly when the slot was not perfectly formed.
Finally, I devised the pressure tool shown
to hold the bit in the slot while turning the
handle. This tool consists of a length of
steel rod with a V-slot filed in one end and
an auto gearshift knob threaded onto the
other. A short piece of brass tubing sol-
dered over the rod, stopping the ends of
the filed slot, prevents the tool from slip-
ping off the screwdriver bit while applying
Pl'essure,--w, C, Wilhite, Carlinville, I1L

Canvas Kit Buttoned on Ladder
Keeps Tools Handy

Disliking the
nuisance of carry-
ing small tools in
the pockets of his
work clothes when
working from a
ladder, one elec-
trician had a tool
kit made from
canvas. To hold this opened and in a con-
venient position, he had buttonholes cut in
the end flaps of the fabric and these but-
toned over small screw eyves, which were
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driven into the ladder standards. When
not in use, the kit is removed quickly from
the ladder, rolled up and stored conven-
iently in the tool chest.

Detachable Bar for Doorways
Saves Janitor’s Time

Instead of closing and locking doors to
keep people from walking over freshly
waxed or oiled
floors, one school
janitor suggests
this detachable
bar. It consists of
a broomstick with
short lengths of
garden hose
slipped and fas-
tened over the
ends. The hose projects sufficiently to
wedge firmly in the opening. Warning
cards may be suspended for additional as-
surance against trespass.

Notched Plowshare Cuts Roots

To overcome the difficulty in plowing
old and deep-rooted sods such as alfalfa or
sweet clover, one

e — 1 farmer filed a row
z piowsiane | 0of motches near
. the heel of each
[1 e 'S plowshare. Large,
o N woody roots are

= e

“"'——-1;5':“;_,.— | sheared off readily

T | by the shont ser-

rated edge formed

by the notches,

The latter should be about 1 in. apart and
need not be more than 3& to 12 in. deep.

—W. C. Lammey, Naperville, Il

Cash for Your Ideas!

Have you or one of your friends accomplished
something new and different along mechanical
lines, which saves time, labor and money, or
provides greater convenience? This may per-
tain to home improvement or craftwork; may
be something connected with a popular hobby
or sport; may be of juvenile application or it
may be something pertaining to your work or
profession. If it's a handy kink that many oth-
er readers might be interested in doing them-
selves, don't fail to send us a photo or sketch
giving full details and a brief but complete
description. If we can use it we will send you
a check. Unused material is returned promptly.
Address Homecraft Editor, Popular Mechanics
Magazine, 200 E. Ontario St.,, Chicage.
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CABLE COM

to deaw .épi&m

RAFTSMEN and designers who have

occasion to lay out spirals, will find
this cable compass handy. With this tool a
spiral is drawn by simply turning the
crank or handle. This rotates an arm on
which a pencil or compass point is attached
by means of a jig sliding on the arm. A
rubber band slipped over hooks soldered
to the end of the arm and the jig, provides
tension on the latter to move it slowly by
means of a cord or fishline. This winds
around a sleeve fixed to a tube or bear-
ing through which the pivot shaft turns.
Sleeves of different diameters will be
needed, as the diameter of the sleeve used
determines the pitch of the spiral to be
drawn. If it is desired to start the spiral at
a center point directly under the axis of
the compass, an extension tube will have
to be soldered to the jig holding the pencil
to offset it sufficiently,

N
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Operator “Rides’” Stone Drill
to Make It Cut Fast

WIRG HUT
AND BOLT (

. =
BOLT
AND-HUT

Asg ponsiderable pressure must be exert-
ed against a stone drill to make it cut, one
workman found that he could utilize the
weight of his body for this purpose, and at
the same time, be in a comfortable working
position. This was accomplished by rigging
up a drill as shown. The assembly comes
apart easily for storage, and it can be fold-
ed instantly for carrying,

Signal Flares Are Kept Rolled
by Rubber Bands

One contractor who has to use a number
of signal flags on some of his construction
jobs, keeps them, when not in use, rolled
neatly around their standards with rub-

HIGMAL  FLAG
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ber bands. Each band is looped through a
small ring as shown. In use, the fag is
rolled, the band placed around it and the
end slipped over the ring. If the band is
stretched fairly tight, it will not slip off
the ring, yet it can be removed from the
flag without difficulty.

Lathe Setup to Machine Collars

- KUT AND
%&H&FT THREADZD AT BOTH ENDS WASHER
TAPERED TO FIT

LATHE SRINDLE

Having a number of collars to machine,
I used the setup shown in the lathe and
saved considerable time, With this setup,
collar could be completely machined with-

out removing it, whereas the use of a
chuck would have made it necessary to
machine one half of the collar and then
remove it, turn it around and re-chuck it
to machine the other half. The attachment
fits in the headstock, the assembly being
tightened in place by turning the nut on
the rod, which projects from the rear of the
headstock.

—Wm, Paczkowski, Peabody, Mass,

Combination Nail Set and Holder

When driving small finishing nails in a
place where it is hard to reach, this com-
bination tool will both hold and set them.
It is made from a

piece of cold- HEﬁp;gf}
rolled steel turned PLUNGER in
LEATHER

to the shape
shown and drilled
through the center
to take a plunger,
the pointed end
being counter-
bored to hold the

WASHER :ﬂr

nail. The plunger i

is made from a ok I
piece of hard-steel i ,f"r Py

rod and fitted on | 1/ PRI AR | PN

|

the upper end with
the head, which is struck with the ham-
mer. A leather washer placed between the
plunger head and body absorbs shock of
the hammer blows if the nail is driven a
little too far.

—W. Bundschuh, St. Louis, Mo,
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USED AS
SURSHADE
OF WIHD 2
DEFLECTOR — |H

Ta keep cold drafts out of the foces of rear-seat
passengers when the window iz lewered for sig-
neling, a driver installed o vigor as above. Also,
it con be swung upward fo serve as a window
sunshade. Right, Aexible guides projecting from
the walls aid driver in backing straight inte a
FarFow Farape

JANUARY, 1041

AUTO SH

SHADE

WITH
HOOK

Desiring fllumination to check up on her appearance
in @ mirror on the bock of a sun visor, one motorisf
had a dame Hgﬁl installed in the roof behind the
vigor os above. Leoft, a small cone-shaped maetal
shade fitted to the gucrd of a trouble lamp keeps
light out of the eyves and helps direct it on the work

i

I IRON ROD
“RUBBER BALL

Left, tailboards of stake-body trucks held
in place by fastening them down with
gquickly operated snaps of the type used
on horse collars. Above, leaks between o
valve stem and an air-hese chuck avoided
by piece of cloth ploced between them ta
provide a seal
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Preventing Injury to Battery Cells
While Melting Compound

E

STRAP
BATTERY il
CARRIER-, o

* 1"OR LESS

RUBBER PAD” FROM BEHCH

Unless the operator has had a great deal
of experience he is likely to apply too
much heat while melting the sealing com-
pound of a storage battery to be taken
down, burning the hard-rubber cell tops
or the edges of the case. When melting with
an acetylene flame, try raising the battery
off the bench about an inch, using a strap
battery carrier and a chain as shown.
Place a rubber or thick cloth matting un-
der the battery, When the compound has
been heated to exactly the right melting
temperature the case will fall away from
the suspended cell assembly onto the cush-
ion beneath., This fall is not great enough
to injure the case in any way or to cause
the electrolyte to splash up.

Holder Clamped on the Bumper
Keeps Nuts from Being Lost

A length of large
galvanized iron
wire having a
piece of small rub-
her tubing slipped
over one end and
bent as shown,
will be found use-
ful to hold wheel
nuts while repair-
ing a tire on the
road. The rubber-
covered hook holds the wire on the bumper
bar at the most convenient place without
danger of marring the surface. With the
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HUBBER %
TUEBING

nuts slipped over the vertical part of the
holder there is no chance of losing one or
more of them on the ground.

Celluloid Shields Work Card
When Filling It Out

To keep work
cards clean, one
garage foreman
uses a celluloid
shield over the
cards while filling
them out. The cel-
luloid is folded
in the center and
a window is cut in
one side,

Driving with Brake Set Avoided
by Reminder on Steering Wheel

After driving several times with the
brakes set, one motorist improvised this
reminder. It consists simply of a cord tied
to the hand-brake lever and fitted with a
wire hook to slip over the steering wheel.
When setting the brake after parking the
car, the string dangling from the lever re-
minds him to slip it over the steering
wheel. Then when he starts to drive the
car, the hook sliding over the rim of the
steering wheel serves as a reminder that
the brake is set. The hook, of course, is
removed when driving,

HEN BRAKE -
b 1

ASED
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Push Rods Removed with Magnet

- Difficulty of re-
Yo, sTeeL ', moving the push

rods from a Ford
V-8 motor without
using special tools,
which he did not
have, was over-
come by one home
mechanie by lift-
ing them out with
an electromagnet.
The car battery
was used as a current supply for the mag-
net, which is just of a size to slip through
the valve guides.

Sticking of Auto-Window Glass
Eliminated by Tape

If your car has a rubber strip at the top
of each window frame and the glass sticks
to it after being up for some time, the
trouble can be remedied by placing a strip
of adhesive tape over the rubber strip. The
glass should be cleaned thoroughly and
then turned up to force the tape into the
groove, taking care that it is not displaced
by the glass.

Lock Installed on Fender Flap
Covering Gas-Tank Cap

Hinged gas-cap covers built into the
fenders of some cars are readily adapted
to the installation of a simple cylinder lock
for protection against theft of gasoline. A
cylinder lock ecan be installed easily by
drilling a hole of proper size at a point
near the edge of the cap cover to permit
the catch of the lock to fasten securely to
the fender.

—Arnold S. Lutes, Pasadena, Calif.
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Sawhorses for Use in Garage
Made from Old Car Springs

One mechanic made a number of these
sawhorses, which he finds useful in sup-
porting drive-shaft and rear-axle assem-
blies, and for other applications about the
chop. The legs of the horses are old spring
leaves of equal length, These are clamped
io the top bar with spring shackles and
bolts, one assembly being used for each
palr of legs. A J8-in, iron rod, tapering at
each end to fit the center hole of the leaves
and welded in place, keeps the legs from
gpreading under load. Two other iron rods
bolted to the center of the top bar, and
welded to the centers of the spreader rods,
prevent the legs from shifting laterally.

Freezing of Door Lock Avoided
by Shield over Handle

If water gets in-
to your car-door
lock and freezes on
cold, wet days,
slip a thin rubber
shield over the
door handle as
shown. A finger
cut from an eld
rubber glove is
just the thing for
this purpose.

KREYHOLE

FINGER FEOMOLD |ob
RUBBER GLOVE 4



Departments of Public Garage
Indicated by Arrows

To guide his customers in driving their
cars to the right department of the garage
for the service they desired, one mechanic
painted arrows on the foor. These were
lettered to show the wvarious departments.

Hints on Washing the Family Car

Flour sacks, which may be obtained at a
bakery, make excellent substitutes for
chamois skins when washing the car. Use

them on the wheels and chassis until the
trademark begins to fade and then wash
thoroughly in soapsuds, rinse and the cloth
is ready for service. Kerosene applied
with a cloth to spots of oil on the body and
wheels will soften the oil and prove effec-
tive in removing it. Rub the spot gently
after allowing to soak and then wash with
water. A small wheel-spoke brush is good
for cleaning the radiator grill. Insect stains
can be removed with a coarse cloth and
water, while in severe cases, the addition
of washing soda may be necessary. Streaks
or smudges left on the car body or win-
dows after wazhing are removed best with
a soft, dry ecloth. If the chamoiz and
sponges are kept clean, these streaks will
be reduced to a minimum. Mild soap will
clean chamois skins. Avoid scalding or
drying them in direct sunshine, as boiling
destroys the absorbent gqualities of the
chamois. In selecting chamois skins for
washing your car, hold the skin up to the
light. Any light patches showing up will
be the first places to wear through. Thick
chamois are difficult to wring dry.

A heavy truck wheel can be removed or
replaced single-handed if pushed over a
greased piece of sheet metal onto the axle,
using a jack to adjust the axle,

Arm Yourself with Ideas for Success

By Getting This Free 128-pp. Guide to Opportunities

Are you looking for greater opportunities—
a better position—more income—some lucra-
tive small business or profitable hobby par-
tieularly suitable for you? Or, do you want
craftwork ideas to make your spare time pay
extra dividends? Then, don't fail to send to-
day for your free 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 moneymaking subjects and want
shop-tested handicraft plans to make things.
This book iz an “eyve-opener” to numerous
opportunities. It's an inspiration to find out
what others have done and what you too
can do! Don't miss it!

Dept. 141 — Popular Mechanies Press, 200 East Ontario Street, Chicago, Illinois
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Brings You A Sensational
NEW MACHINE TOOL!

For the First Time!

A Popular Priced
PRECISION

MILLING

MACHINE

$175°° and up less motor

Shown is Model MF with (?:’W.E&.,Hﬁ&;; feed

Simply turning knob gives choice of Four Feeds

It's the biggest news of the season!—a compact, preci-
sion bench Milling Machine as low as $175! Model-
makers, inventors, experimental shops, and all types of
metal working shops will find many uses for this
rugged, accurate, efficient machine.

It handles the full range of milling work. Table work-
ing surface is 414" x 18", longitudi-
nal travel 12" (manual) or 107
{(with “Change-0O-Matic” feed),
cross travel 314", vertical travel 6",
There are 16 spindle speeds be-
tween 54 and 3225 RPM. Timken
tapered roller bearings. Operates
from 1/3 HP 1740 RPM motor.

These are just the highlights. For
full details see your Atlas dealer and
send the coupon for your 1941 Atlas
Catalog.

ATLAS PRESS CO. koo, won.

38 E. Wacher
at Wabash

1
MEW YORK Flease put my name down to receive !
1 I ¥
:1':'::b:":r:l':; ] Your mew 1841 Catulog on: :
113IM-Thirds:, | El New Milling Machine ':| 10" Metal Lathes 1
} [ Drrill Presses [0 &* Metal Lathes 1
1 O Arbor Fresses OO0 T Metal Bhaper t
- I
i B, 11k o |
i I
]
P ]
: CHyr afd Stalde i cniincin, o |
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F-SERIES
10" LATHES

Power cross feed, V-belt drive,
ground bed, custom-bored
Ecared power, wide
screw-cutting range, 16
speeds—these are but a
few of the many modern
features of Atlas Lathes
at §99.75 less motor.

precision-
bearings, back-

DRILL PRESSES

For smoothness and long
accurate service buy a
Aoating -drive Atlas.
SKF ball bearings. 4
sizes, 4 prices—3$17.25
to $44.75 less motor,

7" SHAPER

Has all the
precision  of
large ma-
chine g2, 4
speeds, 5 su-
tomatic cross
feeds. $2435

leas motor.

113A
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| Prospecting After Dark

{Continugd from page 47)

following the pay shoot regardless of where
it branches off or changes direction.

In the mill, the superintendent flashes a
gquartz lamp across the jigs and sees how
much of the pulverized ore in the riffles is
tungsten. Outside, on the dump, the tail-
ings are carefully scrutinized, for if the
mill is letting good tungsten get by, a blue
glow will reveal the wastage.

One western gold mine had been operat-
ed for fifty yvears before black-light pros-
pectors went over the tailings pile and dis-
covered that the owners had discarded
enough tungsten ore to have paid all ex-
penses to date. Another company tunneled
well into a mountain after gold, only to
find a fortune in scheelite already had
been thrown on the dump. The biggest
tungsten strike of the black-light prospec-
tors came partly through aceident. Out in
the Mojave desert of California, Oliver P.
Adams found some tungsten prospectors
digging at a small outcropping near Shad-
ow Mountain, Adams persuaded Thomas
Warren of the Ultraviolet Products com-
pany to construct the largest night-pros-
pecting kit ever built—one so large he
could simply point it as he traveled, with-
out having to stoop. Warren rigged up a
power generator, mounted on a stretcher
and driven by a small gasoline engine, and
the party set out for Shadow Mountain, On
the opposite side, they ran into a strong
gshowing in a gravelly wash. Up the wash
they walked, two men carrying the gener-
ator on its stretcher while a third pointed
the lamp. Brighter and brighter grew the
showings, until an entire strip revealed
scheelite for many feet.

Geologists mapped out the entire dis-
trict. At night they would use the lamp,
driving a stake with a white rag attached
to it so they could locate the showings in
daylight. Scon they had marked out a de-
posit nearly half a mile long, estimated at
many millions of tons.

Tungsten mines aren’t the only ones to
use the black rays of the quartz tube. Some
gold mines have been using the lamp to
save the penalty which the mill charges if
incoming gold ore contains zinc. By run-
ning the torch over the rock, they can pick
out chunks of hydrozincite and be sure
their gold ore is free from the impurity.
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Your KODAK

KODAK 35
with Coupled Range Findar

All the Kodak 35 precision
features—plus coupled range
finder. Kodak Anastigmat ope-
cial f/3.5 lens; 1 f200-second
Kodamatic shutter. Modern
photofinishing leads I-.’.:-‘h!:u.'ii-
and-white prints 24 X < inches.
Also takes Kodachrome {full-
color) Film.,

~+47 50

CIME-KODAK EIGHT Madel 20
Gives you 20 to 30 black-
and-white movie scenés—
each as long as the average
newsreel scene—on @ roll
of film costing $2, Grished,
ready to show. Also loads
with Kodachrome (full-
color) Film.
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DEALER presents five
Holiday Headliners

KODAK MONITOR SIX-16 KODAK VIGILANT 51X-16

(Special fra.8) Suparmatic Shutter (Special fra.5) syparmatic Shutter
One of the greatest cameras for An instant hit—with self-erect-
214 x 414-inch pictures. Kodak ing front, retracting body shut-
Anastigmat Special f/4.5 lens; er release, two View finders.
1 /400-second Supermatic shut- Precise Kodak Anastigmat
ter. Double-exposure preven- 4.3 Special lens, 1 J400-5econ
tion. Film-centering device. high-speed §upermatic shutter.
Exposure counter. Pictures, 24 x &4 inches.

KODAK BANTAM f/4.5

Gives you the speed and precision of the Kodak
Anastigmat Special f /4.5 lens, 1 jz00-second
shutter. Modern |31'|nmt'|.r1i5.h'|nj.: methods lead o
black-and-white pictures 21 x 4 inches. Also
rakes full-color Kodachrome Film.

Knduksfrumsﬂ.QS;Ciné-ﬁnduksfram
$29.50. At your dealer's . . . Eastman
Kodak Cempany, Rochester, N. Y.

Only EASTMAN makes the KODAK

JANUARY, 1941
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WANTED

THE 57,256 MISSING
PIPE SMOKERS

i1 s -..__ 1__:_._;- A
e §
'-:r/,""f:’ﬁ":

e

Wilnse thumb prints
are on the wrong
packages of pipe tobacco!

A high percentage of exacting pipe smokers
literally rave about BOND STREET once
they try it. Our experience proves this.,

We find 57,256 pipe-smoking readers of
this magazine are still “missing.” Because they
have yet to discover this delightfully differ-
enf—truly aromatfic blend!

BOND STREET contains a rare aromatic
tobacco never before used in a popular priced
mixture, [t smokes clean—cool—rich as a cus-
tom blend. Leaves no tobacco odors in the
room— even the ladies approve it!

Buy and #ry a tin—today!

1 51_5 GENEROUS SIZE

POCKET TIN

BOND
STREET

PIPE TOBACCO

A Product of Philip Morris
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Tuning in on the Brain Waves
{Continued from page 63)

hack only about a decade, although Gal-
vani discovered “animal” electricity in the
eighteenth century. To Hans Berger goes
the credit of studying, for more than ten
years, eleetrical potentials, obtained by
placing electrodes on the scalps of human
beings, He announced his findings in 1928,
and it was several years later before they
were widely accepted.

A “brain wave” examination is painless
for the patient. The only inconvenience is
the cutting away of small patches of hair,
so that the electrodes—thin round plates
of silver or other suitable metal about half
an inch in diameter, with voltage-conduct=-
ing wires affixed—may be fastened to the
scalp, using collodion to make them adhere.

The patient then lies on a bed in the
room or wire-screened cubicle used for
that purpose, for the prescribed time, and
he feels nothing as the waves from his
brain are being recorded.

Reverting to the broadeasting analogy,
everyone knows that radio waves are pres=
ent about us all the time, but we are in-
sensible to them. However, when those
waves are picked up by the proper appa-
ratus, then amplified and sent on into a
loud speaker, the result is audible sound.
Brain waves are likewise extremely faint,
ranging from as low as two microvolts to,
as a rule, no higher than 1,000 microvolts.
(A microvolt is one-millionth of a volt,
which is not much, when you consider that
the average electric current in your home
is 115 volts.)

The brain currents are detected in the
patient via the electrodes and wire leads
affixed thereto, run through amplifiers, and
their strength pushed up to a maximum of
around 800 to 1,000 volts. Then ink-writing
pens in an oscillograph make a permanent
record of their characteristics. The pens
trace lines of varying forms that tell the
story of the brain that started the waves
on their way.

Strictly speaking, the examinations are
of the cerebrum, or larger portion of the
brain. The efforts of this branch of science
to get measurable resullts as regards the
cerebellum, or smaller portion of the brain,
have not reached a successful point. In
fact, difficulty is found in attaining exacti-
tude as regards the parietal and occipital

POPULAR MECHANICS
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lobes of the cerebrum, due to their smallness.

Here it is of interest to point out some-
thing of the basic principles followed in
theze examinations. The cerebrum of the
brain consists of eight lobes—two of them
designated as frontal, two as the temporal,
two parietal, and two occipital. In making
an examination a vertex four-wire lead is
fastened to the top center of the head and
run into the amplifiers, The six other sin-
gle leads are affixed over six of the lobes,
thus adequately overlapping, so to speak,
the four pairs of lobes in the eerebrum, and
enabling each pair to be given a test as to
ite normality. These single leads, of course,
also are run into the amplifiers,

Epileptic disorders are productive of the
greatest departure from normal of the ac-
tivity of the cortex, the gray matter of the
brain, Under such a seizure the resultant
waves change in form, frequency, duration
and amplitude. The latter may increase to
ten to twenty times those present in a nor-
mal state.

A brain funectioning normally emits what
is known as an “alpha" wave. Experiments
have been conducted to show the behavior
of the brain waves while awake and asleep.
These have shown that the discharges of a
slumbering subject occasionally bear re-
semblance to those of a patient with a
tumor, the alpha waves being large when
the eyes are closed and the patient relaxed,
and disappearing when the eyes are open
or the patient tense.

It has been found also that identical
twins show very similar principal wave
patterns, and that women have a higher
wave frequency than men. Increasing use
is being made of examinations through
electrical phenomena in all brain, nerve
and muscle diseases.

Not everything possible has been discoy-
ered in connection with the electroenceph-
alographic technique. The surface has
only been scratched. Electroencephalogra-
phy itself, while it need make no apologies
for its accomplishments, is only a relative-
ly minor activity in the immense amount
of research that has been done and must
still be done concerning the human brain.

[ If you will send stamped, self-addressed
envelope to our Bureau of Information,
vou will be given the name and address
of the manufacturer of or dealer in any
article described in this magazine.
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Build this new, modern
UNIT FURNITURE

designed for Casco by Russel Wright

e

T Y

15 DIFFERENT FURNITURE PIECES
FROM 6 BASIC DESIGNS!

IT Furniture brings "assembly line” speed

to your workshop. Build any number of unirs

you need. Assemble them to make the furniture
you want for living room, dining room or bed
room. Each piece of furniture brings you the finest
in modern design, by a famous industrial designer!
Complete working plans and directions for
building Unit Furniture and 21 other professionally-
planned projects are available free to Casco users.
Free book offered below tells how you get them.
Send for your copy mow. It's more fun to build
better-designed, becter-planned Casco Projects.

FREE...BMH OF NEW

CASCO PROJECTS FOR 1941

16 pages. Illustrates 24 modern
and traditional pieces by Gilbert
Rohde, Russel Wright and Her-
man Hjorth. Tells how o get
free plans. Includes other helpful

home workshop information.
350 Madison Avenue, New York, N. Y.

e .','.l Send me 2 copy of the wew, free
3 "I. "CASCO PROJECTS ™ by return mail,

Cases Projects sre
liﬂll,ﬂuw’ni:m‘
Casein Gilue, fhe stands
wird for Aracy=duiy wesd
wiwg, M€ fe 050 &
ardward, Paoinl and
Eumber Draler’,

CASEIN COMPANY OF AMERICA, Dept. PM-141




FOR STUBBORN SCREWS

Here's just the tool you nced to handle big
screws, froren screws, didden screws, Millers
Falls Offser Screw Driver reaches into awk-
ward corners, provides tremendous leverage,
COnqQuers ntu]h ro_screws easily even when
only Yy turn is available. Full 534" polished
handle, mounted with four fine manganese
steel bitsi—twoat ¢ach énd at 90% to each other
and at 45° o pair at opposite end. Good for
alifetime. If your hardware dealer can’ tsupply
:-:'-i use coupon below, Satisfaction guaran-

or money back. ONLY sog

FREE with Serew Driver

Tool Book 42, 240 pages
crammed with pictures
and details of hundreds of
fine tools, sent prompily
for 10c to cover postage

[ Indhhlnd Inﬁr—ar Fsl.lg E
T TEL E“ screw driver. Sen
S i G s S e A s s ]
MILLERS FALLS CQ.W
I PM4 GREENFIELD, MASS

I Enclosed is: 50c { ) Send me Offser Screw
l Diriver and Tool Book
1

10c{ ) Send only Tool Book
Mame
Add'ress.

L_——_-_-— S S——

LOST DIRECTIONS

ARE WORSE IN -

&
WINTER "ﬁ" 1“._ “

LHOW TORE WAY WITR K~ =

HULL ffiegmbinz, AUTO EHHPISS

SAPPRIRE BEARINE ® RUILT-IN :lmmm
nu 5295 AT TOUR DEALER

WARREH, O

r| .l-r l'.'..x -'-r

Your present power bill will buy a WITTE
- that produces power and light for

1z a EEW.H, Save up to 75%—a

gize for avery need. 2500 to 30000

watts: 1, 2 and 4 eyvlinders.

- Write today far r“nﬂ plam, literature and name of dealer.

WITTE ENGINE WORKS 300"t X5

HERE | AM!
To Fix That Broken Chair

jus1 IFP1!' Ragers Glee 10 broken mhm—ﬂuu
it o splisier |s posilism-

P‘*-'-‘l'mn rr ||:|Il.u.1rl1?:d and hlﬁen artickes will bmo-mr.
lopk asd remain e 2ew whies regaired with Rogess
Glug . . . saveeibly srong—eary toapply.  Selly 10e
and vp In tube, jar or can at hardware stores sely, or
wend 10¢ for fulll gize jar plue free illustrated bosk
giving mew ldems, sew plans dor making wsefal
articles—New 1540 sets al free projects sheeis are
slso available—wurile Depk &-1,

ROGERS GLUE, GLOUCESTER, MAZS,

“& TOW OF STREMGTH IN EVERY DROP"

Nothing’s Too Big

(Continued from page 85)

balloon-tired wheels. Fitted between a
tractor-truck with ten wheels, and a goose-
neck semi-trailer with sixteen more, the
Jeep putg a total of forty-two wheels un-
der the load and spreads its weight over
seventy-nine feet of pavement; even the
front wheels feel it. This huge highway
freight train was built in the company
shops, to move heavy burdens at passen-
ger-car speed. Two Jeeps once hauled
twenty-five power shovels in forty-eight
hours, over distances up to forty miles,
when Los Angeles streets were buried un-
der flood debris.

Nearly half of their jobs, and all jobs
that roll on a Jeep, require special high-
way permits for excess weight, width,
length or height, or all four. Heavy bonds
protect city and state from any damage to
highwaw structures, and they have charted
pavements, bridges and overhead clear-
ances throughout the Southwest. Before
a Jeep ever rolls, ite driver knows how to
reach his destination over a route that will
take the load.

Naturally the Jeeps, rated to carry 100
tons with legal axle loading, haul the
heaviest concentrated loads—transformers,
power shovels, cranes, yachts, small loco-
motives and the like. It's a good bet that
a Jeep will haul the 200-inch mirror up
Palomar mountain when it's polished and
ready; the brothers carted it from rail-
side to the grinding shop, and they were
packing twelve-ton loads of building ma-
terials up that mountain while the road
was little better than a cow path.

Perhaps its most spectacular “passenger”
was a ninety-five-ton ocak tree, 100 feet
high, guyed to two caterpillar tractors to
keep the wind from blowing it over. For
three miles across soft fields these “an-
chors” crept alongside the Jeep, and de-
livered the goods. The Jeeps helped move
800 tons of mining machinery hundreds of
miles to new diggings in twenty-five days,
after twenty miles of desert road had been
widened for them.

The brothers soon learned that heavy
hauling was only half the business. At first
they had to sublet the installation contract,
or else resort to “gyvppo” rigging, which
means main strength and hopefulness.
Since 1933, however, they have employed
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three top-ranking riggers—the men who
salvaged those U. 5. Navy destroyers
which drove ashore in a fog at Honda,
Calif. They will tell you that hoisting a
dinky thirteen-ton sprinkler tank t{o its
tower on a skyscraper roof is the worst
job of all.

“It's much worse than wrangling these
140=ton ‘cans’ on the ground,” said one.
“With only the sky to hook onto, plenty of
things can happen. Funny thing about
rigging—every job is different, but there's
only one right way to do any of them. It
hasn't changed in my forty years, or mayhe
in the thousands since the Egyptian pyra-
mids were built. Loads are heavier, tackle
and power have improved to match, but
still it's the way you hook on that counts,
and that has to be born into a man."

Skipping the soft jobs, tackling the tough
ones, these four men in twenty-five years
have built their original one-horse wagon
into 25,000 horsepower, which ecan lift or
carry 3,000 tons any moment. They build
many of their trucks themselves, some-
times shuffling seven old ones into one spe-
cial-duty monster, and even a new truck
usually is strengthened in the company
shops. They pride themselves upon turn-
ing out instantly for rescue work after
earthquakes, floods, or any emergency.

It has required a world of long hours,
hard work, and ingenious short-cutting to
keep trucking costs below the landslide in
trucking freight rates, What with regula-
tion, competition and taxation there is
neither the adventure nor the profit there
uzed to be in plain hauling. That’s why the
brothers are so fond of the “freak” jobs.

They like it so well, and do it so well,
that they even have time for monkey busi-
ness now and then. Like the time they
sent a truck-erane with a ninety-foot boom
out to Sherwood Forest near Los Angeles,
and stuck the boom over a fence into an
arena full of wild animals. It was a “Tar-
zan"” picture, and Johnny Weissmuller,
swinging in long looping arcs from tree to
tree with his ape brethren, derived much
comfort and support (not to mention dis-
tance) from that crane and its sturdy rope.

{[If vou will send stamped, zelf-addreszed
envelope to our Bureau of Information,
vou will be given the name and address
of the manufacturer of or dealer in anwy
article described in this magazine.
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Looking for Next to Nothing

{Continued from page 95)

Some of the microscopes used in exam-
ination of tiny particles are of the binocu-
lar type, having two eyepieces spaced a
few inches apart so that each of the oh-
server's eyes sees the specimen from a
slightly different point of view. Such a
gystern makes the speck of material appear
three-dimensional, the effect being much
like a picture viewed in the stereoscope so
popular a few decades ago. For unusually
delicate work, Dr, E, B, Asheraft and fel-
low analysts at Westinghouse use several
highly complicated microscopes. The spec-
trograph detects the presence of an ele-
ment by means of that element's distin-
guishing colors in the spectrum. Dr. Ash-
craft's weighing machine is so sensitive
that it is used in a heat-insulated room and
is thrown out of adjustment by the heat
radiated from a person entering the room.
To keep the balance in readiness, he burns
an eleetric lamp over the scale when he is
not working in the room. The lamp creates
about the same heat energy as a human
body and when the balance is used, the
lamp is turned off.

In industry, substances which cause dam-
age are criminals and the microchemist
turns detective, hunting down these “crim-
inals,” often with no more substantial clues
than a few flakes of faulty mica, metal
scrapings from a refrigerator or a trace of
unknown substance removed from the
commutator of a generator that has failed.
One example is that of a broken wire in an
electrical resistance unit in a steel plant.
At first the wire was suspected of being
defective, but analysis of minute particles
near the break revealed the presence of
sulphate. The trail finally led to a blast
furnace which gave off sulphurous fumes.

During operation, the walls of some vac-
uum tubes, like those we use in our radio
receivers, become discolored—but so
slightly that they remain transparent. By
mierochemical methods it is possible to
show that this discoloration is due to sev-
eral metals that evaporate from the fila-
ment, and it is possible to determine accu-
rately the amounts of each. Evidence of
this kind helps engineers to understand the
reactions occurring on the filament and
guides them in building better tubes.

{Continued to page 1Z2ZA)
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(Continued from page 120A)

Corrozion on cables and telephone parts,
and dust and its effects on dial switching
apparatus, are problems made easier to
solve by the use of microchemical methods
in Bell Telephone Laboratories. Special
devices have been developed for the col-
lection of “evidence” for the studies. For
instance, an “impinger” is used to remove
dust from the extremely localized area
represented by a single relay contact point.
The particles are picked up by suction and
projected at high velocity against a micro-
scope slide coated with adhesive, on which
a detailed microscopic examination can be
made readily. One of the Bell system’s
newest pieces of trouble-shooting equip-
ment is a traveling “suitcase” laboratory.
Housed in a wooden case no larger than a
Gladstone bag, this complete micro-work-
shop may be taken to the scene of trouble,
It contains an electric furnace, testing
Auids, absorbent paper and other materials.

As modern machines grow larger and
more complex their chances of being dam-
aged or stopped by things that in them-
selves are insignificant are continually in-
creasing. Not long ago an experimental
refrigerator refused to operate. The trou-
ble was found in the needle valve, through
which the refrigerant expands to produce
cooling. When the valve was examined in
the laboratory, it was discovered that the
cause — the “criminal” —was a piece of
metal which had stuek in the seat of the
valve and was so small it could not be
identified with the human eye. Micro-
analysis revealed this to be a piece of silver
solder used in building the refrigerator.

At Western Electric company, miecro-
chemists analyze atmospheres carrying
small amounts of dust or chemical fumes,
so that contaminants may be kept well
within safe limits. By bubbling the air
through purified water, a sample is ob-
tained which may be analyzed for absorbed
fumes or examined under a microscope for
suspended dust particles. One solution
with which they work is known as the
“shotgun reagent” that will react with ten
different metals which may be present in a
drop of water. Each of these metals forms
a different type of erystal by which it may
be identified under the microscope.

Thus, industry is coming more and more
to value the microchemist—the man look-
ing for next to nothing,

POPULAR MECHANICS
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Modernizing Our Coast Defense

{Continued from page 75)

A properly organized bombing raid in=-
cludes flights of low-flying attack planes
whose mission it is to put the anti-aircraft
batteries out of action with machine-gun
fire or bombs, or to curtain the guns with
smoke screens. The attack planes are
fought off with fifty-caliber machine guns
and with heavier thirty-seven-millimeter
guns that fire clips of one-pound explozive
shells, In their camouflaged locations, the
anti-aircraft guns play 'possum until the
bombers are in range, and even if smoke
screens have been laid the guns can fire
through the smoke effectively. The spot-
ters at the director and not the men at the
guns have to see the target, so the director
is often moved some distance away, out-
side the area where smoke screens are apt

_—

Platting board on which angles of target from ohserv-
ing stations are recorded for computing firing data

to be laid. An offset adjustment is made
to the mechanism, and the firing data re-
main as accurate as if the director were
alongside the guns. On night raids the on-
coming bombers are first detected by big
mechanical ears and then searchlights are
pointed to the same section of the sky. The
800,000,000-candlepower beams pick up
and follow the planes so that the men at
the stereoscopie helght-finding deviee and
the spotters at the director can track them.

Instead of depending on armored forts
to defend its harbors the United States
uses fortified areas in which fixed and mo-
bile guns are trained to cover the channels
and adjacent ocean. The Gibraltar-like
headlands of San Francisco and Los An-
geles harbors are fortified and in these
cases the ammunition storage rooms, ma-
chine shops, and the plotting and control

(Continued to page 124A4)
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THOUSANDS of craftamen say this easy-to-use
electric belt sander has ended irksome hand-
sanding for them. You, too, can easily see how
GuildSander’s clean-cutting abragive belt sands
ten times faster. Gives you an expert finish
. . . with-the-grain . . . on either curved or
Aat surfaces. Quick belt change for any degree
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joints, trues miters, resurfaces furniture, fits
doors and windows, sharpens tools.
GuildSander iz complefely guaranteed.
Plugs into any light socket., Weighs only 9 1bs.
Sold by most good tool dealers. Write for
dealer nearest you, who will gladly demonstrate
GuildSander without obliga-
tion. Ask us for FREE
instructive Folder TODAY!

SYRACUSE
GUILDTOOL
COMPANY

1741-1C No. Salina St.
Syracuse, New York
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{ Continued from page 123A)

rooms are buried below ground. Besides
the anti-aircraft guns, a thoroughly forti-
fied area contains three and six-inch rapid-
fire guns that are effective against light
small craft and destroyers, long-range high
penetration eight and ten-inch rifles to be
used against light armored cruisers, and
mortars and rifles ranging from twelve to
sixteen inches that are adequate against
heavily armored battleships.

Army experts figure that one gun on
shore is equal to ten guns of similar cali-
ber and range on board ship. A gun em-
placement is a much smaller target than a
ship and it would take a direct hit to put
a gun out of action while a hit on any
part of a ship is apt to eripple it. Another
reason why the shore batteries have the
edge is that they can be aimed simply and
accurately while the gunners afloat must
reckon with the speed, roll and pitch of
their ships in aiming their guns.

When an airplane iz used for fire control
the pilot carries a map on which the ad-
jacent ocean is divided into 1,000-foot
squares. He locates the target in one of
the squares and radios the number of the
square back to the plotting room. One
shot is fired at the middle of the same
square and the pilot, watching where the
shell hiis, radios down a correction.

Coast defense is a joint duty of the army
and navy, and the work of the Coast Ar-
tillery regiments is coordinated with the
defense tactics of the navy and the Army
Air Corps. The navy lays mines offshore
and the Coast Artillery lays the strings of
mines that protect the narrow entrances
of harbors. Instead of always exploding
upon contact with a hull, such mines are
controlled from shore. Thus friendly ves-
sels can pass in and out unscathed. Har-
bors are protected also by underwater
anti-submarine nets, The Coast Artillery
operates railroad rifles that in case of
emergency would be moved to positions
commanding beaches where attempts to
put landing parties ashore might be made.

Practically unimproved since the World
War, our coast defenses on hoth sides of
the continent and in Alaska and Panama
are soon to be modernized by increasing
the number of fortified areas and the num-
ber of guns in each area, and by building
bombproof and gasproof shelters for the
gun crews,
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Low Cost Homes Built to Last
{Continued from page 43)

casionally, One would never guess the
walls were concrete. They look like fine
stucco outside, like plaster inside.

On the three present projects completed
or nearing completion, Los Angeles county
has spent nearly $6,500,000, and will house
1,500 low-income families. As soon as

apartments are ready for occupation, 1,500
sub-standard dwellings will be destroyed.
Capital investment is to be repaid by rent-
ers—but the cost for them will be unbe-
lievably low. Units with living room, bed-
room, kitchen, and bath will be restricted

Eolting in place the pre-fabricated window frame—
another way of saving money

to families of two or three, and a maximum
income of $950. Rental will be $14.71 per
month. Two-bedroom units take families
up to five, and cost $15.96. Three-bedroom
units admit families up to seven, and cost
$16.71. For two and three-bedroom units,
families are limited to maximum incomes
of $1,260. In addition to rental charges, all
families pay flat utility rates of $4.79 per
month, covering all gas, lights, and water.

Tenants must have their own furniture,

but electric refrigerators, gas stoves, gas

water heaters, gas room heaters, laundry
tubs, and sinks are part of the houses.

With line production applied to housing,
theze methods open for the first time the
possibility that families may buy homes
cheaper than they can rent. According to
most estimates, the average house costs its
owner twice the original price in thirty
years or less, and at that time becomes
sub-standard. These apartments will not
cost double the original investment until
they are from fifty to sixty years old. If
private homes could be put on that basis,
ownership would be much cheaper than
current rentals.
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Creating Sight Effects

(Continued from page 37)

smoke spewing from a gun. The two have
to be synchronized or the show is botched.
For this reason, the issue of smoke as well
as the report, are controlled from a point
off stage. The smoke doesn’t actually come
out of the gun but by setting off a charge
between the two actors and near the gun,
it can be made to appear so.

To achieve the effect of a machine gun
plunking out a window, then mowing down
a row of glass jars, Eddy hooked up a se-
ries of eight mousetraps on a board so that
by yanking a wire they could be made to
go off one after the other. The glass jars
were etched on the inside so they’d shatter
simultaneously with the popping of the
mousetrap.

The bombardment of a mountain village
was elfected by making the shell holes in
the “ground” first, covering them with thin
material and hooking them up to rubber
bulbs by means of hose. A squeeze on the
bulbs was sufficient to send dust and debris
flying out of the holes in realistic fashion.

Preparation of titles is highly important,
for with these the mood for a play is fre-
quently established. The projected tele-
cast of “Sleeping Beauty” brought forth a
strange requisition: “spiders working on
real spinning wheels.” With a few metal
hooks, wire, some cork, felt remnants, and
stray beads, the assignment was carried
out without a hitch. Invisible wires and
rigging gave the technician control of the
spider’s movements from a point outside
the camera range.

For intermission interludes, a projection
kaleidoscope has been perfected by Eddy,
which presents harmonious, ever-changing
figures of an abstract nature. These are to
the eye what music iz to the ear, and can
be keyed to any mood.

Perhaps the most novel contribution to
television Eddy has made is “Li’l Joe,” a
puppet capable of fifteen different motions,
all remotely controlled. With several of
these comic automatons, he hopes to launch
an animated television cartoon.

Ever since its escape from laboratories,
television has been horrowing heavily from
radio, screen, and stage-production expe-
rience, but Eddy feels the medium is dis-
tinetly new and will come into its own only
by developing its own technique.
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VALUABLE TRE “JSE ON
PHOTO EMLA NG
Tells you how t ansform
your ordinary negltives into
big, beautiful pictorial en-
y  largements. Written by
experts in the amateur's
language. 36 pages, pro-
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At the Controls with a Pilot

{Continued from Coloroto Scction)

“Over Goshen at forty-four . . . four four,
Seven thousand. We estimate Toledo at
seven thousand at nineteen , . . one nine.”
The Chicago operator repeats the contact.

Two hours later we're flying through a
clammy gray mist that whips and tears at
the windshields and occasionally spews
water into the cockpit. The captain and
first officer have exchanged duties. Far be-
low us, somewhere underneath, lie the
Pennsylvania mountains. There are towns
down there with people living in them.
They are going to work, they are stopping
for lunch, they are buying things, selling
things, eating and sleeping and playing and
planning. Their world stretches to the
farthest horizon, their feet are on the solid
earth where they were originally designed
to be. Our horizon is a few feet, a vista of
dancing needles and staring dials. Our life
is bounded by a sheet of aluminum and a
plate-glass window. We are moving very
fast. We are existing in a tiny complicated
world of our own. Our only contact with
the past is an unseen voice we've never
heard before, Only two things are reassur-
ing, the steady drumming of the motors
and the attitude of our pilots. Apparently
they've done this before.

The pilots are at ease in this mysterious
new world because they know with minute
accuracy just what is going on. The gyro
says our course is one hundred and ten de-
grees. The compass agrees with it. We
know in what direction we're going. The
rate of climb shows three hundred feet per
minute descent. We know our ship is
pointed slightly down, already on the long
slide into New York, The altimeter says
sixty-five hundred feet. Well, we know
how high we are. The turn and bank in-
dicator is straight up and down. We're go-
ing in a straight line. The little airplane in
the artificial horizon is level. So are our
wings. In our ears the steady hum of the
Mercer range is receding. There's a slight
dot-dash “A" in it. We know just where
we are. What more can anvone ask? We
are a lot surer of our position in the scheme
of things than many people on earth.

Bellefonte, Sunbury, then Allentown,
mile after mile of impenetrable white. The
first officer watches the instruments. He

POPULAR MECHANICS
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reads their messages and maneuvers the
ship according to what they have to say.
At three o'clock another eall comes on the
radio, another voice this time, another man
in another city.

“New York Airways Control clears you
to cross the southwest leg of the Newark
range at twenty-five hundred, cross Coney
Island at two thousand. Yeu are number
three to land. No delay expected. Clear?”

“Okay ... flight ten.” There's our clear-
ance, We're closing in on New York. Our
aerial voyage is almost finished.

The New York range iz on. Again an
"A" merges with an "N.” We are over
Coney Island. Somewhere in the murk be-
low us is the shoreline of the Atlantic
ocean and the entrance to New York har-
bor. The captain slowly turns the ship.
The first officer speaks into his microphone.

“Flight ten to New York. We're over
Coney Island at fourteen . . two thousand.”

“New York to flight ten. You're cleared
for a standard instrument approach. Shift
to night frequency and work the tower
when contact.”

We're heading right for the New York
range station . . . course forty-four de-
grees. We're going down again—three
hundred feet per minute. The captain
switchez on the “Seat Belt” sign in the
cabin. The first officer puts the landing
gear down.

“Pressure . . . green light . . . latched
.+ . I have a wheel,” He's calling off each
check on his action. The New York range
whines louder and louder in our ears. Our
air speed is down to a hundred and twenty
miles an hour,

“Low pitch . . . left main . . . full rich
.. cross feed on ., ."” More check orders
ring out crisply. Our altitude is twelve
hundred. The range is louder than ever.
There'’s a faint “N.” The ecaptain turns the
ship slightly. Look out the window now.
Watch carefully. We should see the ground
in a minute. A light glows brilliantly on
the instrument panel. We've seen that
same light over Goshen, Cleveland, Allen-
town, each time we passed over a range
station. This is New York. Silence in the
phones, then a burst of sound. We're over!

The eaptain cuts the motors back a bit,
noses our ship down. Whoof! We're out of
the clouds! There are the roofs of a thou-
sand buildings! There’s the airport beacon

{Continued to page 131A)
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Tue vast differences in file-tooth construction,
as indicated by the four files above, show the
importance of selecting the right file for the job.
Example: For the brass-filing job pictured here,
the specially designed Nicholson Brass file is being
used . . . becanse its ghort-angle npent teeth pre-
vent the file ronning off the work and keep the
file clear of chips, while the long-angle overcut
breaks up the filings.

Nicholson makes a file for every purpose—from
the tiniest jewelers' to the largest foundry file . . .
from general-purpose to special Nicholson or Black
Diamond files for working on various metals and
other materials toward varionsly desired results.
EunBl:l:lt j'u!:lr !lﬂ'rﬂware &F.‘E.].Bl' or mi]l‘
gupply house about the files you need.

NICHOLSON FILE CO., Providenes, RLUSA © (g
{Alss Canadian Plant, Port Hope, Ona.) NACE IN U.B.de

NICHOLSON FILES

FOR EVERY PURPOSE

SEND FOR any of the interesting items of Gle infor-
mation listed in coupon below (check ones wanted).

i e e e v e i o et ——

| MICHOLSOM FILE GO, 22 Aeern St., Previdense, B. 1, U.S. A 1

| Send me [ Free book, A Fils for Every Purpose.” Tech= ||
nical RBalletin on files for [ Brass [] Aluminum [ Foun-

| |
dry Castings [ Die Castings [ Lathe Filing [ DNe and

I Model Making (X. F. Swiss Pattern). :

I Name I

| Addres |
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Eugenics, Humor, Chemistry!

Ever wonder why you are just what you are?
How much of you is due to heredity and how
much to environment? That ever interesting
subject is discussed in “Eugenics Today™ and
there’s more about it in the article “When
Bright Children Grow Up”. The American
Museum of Natural History sounds serious
but the men there get many a laugh out of the
foolish questions put to them. So will you, if
you read “A Busy Day at the Museum™. Scien-
tists feel they are close to answering the ques-

Besides its featured
articles, each issue
of Science Digest con-
tains sections telling
what's new in medi-
cine, in patents, inven-
tions and processes.

tion as to how plants live and grow. The latest
thoughtis in “Sunlight and Chlorophyll”. And
read “Hawks in Flight” and “Wild Horses"
for some new ideas. You'll see for example
why the wild horse of Tartary would be a fit-
ting symbol for Freedom. Yes, there's a big
quarter’s worth for everybody in the ninety-six
pages of the January issue of Science Digest.

SCIENCE DIGEST, INC.
631-643 St. Clair St., Chicago

ON NEWSSTANDS NOW-—-25 CENTS
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flashing in the haze ahead. The first officer
immediately cranks the frequency shift
and speaks into his microphone.

“American ten to LaGuardia control
tower. Just over the range station at eight
hundred now and contact.” The reply is
snappy, cheerful, and good to hear.

“Okay American ten. Youre cleared
straight in. Surface wind is northeast five."

“Okay . .. American ten.” The runway's
dead ahead. There's a job of navigation!
We've come three hundred miles at great
speed, literally without seeing anything,
and hit a spot three hundred feet wide . . .
on the nose!

Now the final glide. Flaps down ... our
motors barely surging over. The air speed
drops to ninety, then eighty as we swoop
over the edge of the airport. A tense mo-
ment as the big ship seems to hang in the
air, twelve tons balanced to a hair point,
then a tiny squeak as the tires hit the as-
phalt. We're down. The big ship rolls eas-
ily to a stop. We're in New York exactly
three minutes ahead of time. That's air-
line flying. That's the modern pilot’s way

of doing things,
Ko 24
Arctic-Testing the Big Bombers

{Conti d f age BD

The aircraft overcoats consist of fabric
coverings for planes standing in the open.
These coverings protect the motor and
other parts from severe cold and are used
where hangars are not available. In the
latest experimental idea for insuring safe
landings and takeoffs in snow and on ice,
tiny strips of steel are incorporated into
the airplane tires, giving an exceptional
grip such as that imparted to the automo-
bile tire by chains. Skis also are used suc-
cessfully on the big bombers for landing
and taking off.

Establishment of weather stations is an-
other way in which flying of military air-
craft may be made easier. The weather
stations will keep Air Corps pilots in con-
stant touch with changing meteorclogical
conditions, thus enabling them to avoid
areas where there is danger of ice forma-
tion, Still another aid is found in big
snowplows which will keep the flying fields
clear for the Air Corps so that flights may
be conducted throughout the winter.
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Iare Hand Grinders moke the finest
gift for your friend or vourself. It's
the handiest power tool available for
delicate drilling, polishing., earving.
routing, shaping, grinding. sanding,
cleaning. sawing., ete, Not only highly praised and used by
eraftsmen but nlso indorsed and used by industry. Duro
Grinders are outstanding for their streamlined ahape—their
extra power furnished by G. E. Motors—their extra speed
and emoothnese. You can do better work every time with a
Inire Grinder. There is available a complete grinder kit with
aceessories. Also equipment to convert the Heavy Duty
Grinder into a Lathe—Drillpress—Shaper—Carver—HRouter
snd Bench Stand. If yoeur dealér can't supply you, send
order to factory. Also nsk for Grinder literature.

DURO METAL PRODUCTS CO.

DEPT. PM-1, 2651 N. KILDARE AVE., CHICAGO, ILLINOIS
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“SETS THNE PACE™
100 miles per gal. 35 miled par
hour, 24 H.P. d-cyele sngine,
Contri-matic clutch. Mill-climber
tranemiegsipn, Foot brake, foob
throttie, Welded allay stesl,
4 shock-abserbing frame. Easy rid-
(ll ing, dependable, durable, beau-
tiful. Manmy Powell Streamliners
Fidden sver 40,000 miles & year,
0., Compton, Cal., Dept. PM-H

Write far Free Tolder. Powell Mig.
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N
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GET THIS
BiG FREE BOOK

AMAZING LOWPRICES

Yo'l want this Grest Tadio Catalnge—
i'a mot only ithe Biggest bul the Hest!
Hend poupedi for FREE copy loeday! 85
Mew Radios! Rexl “hits"—pow “Cam-
era’ and F-way portables; Recorders;
Phano Combinations; Plastke  sels;
warld-wide models; Aulo Bels; Amateur
Receivers—all at lowest prices! 24 New
Sound Systems[ For every P, A, appli-
catlon—7 (0 70 walls. New lesfures—
fow prices. Time PPaymenls—I15§ Dy
Trial 0iTer. New Bui!dlﬂ Kits! Thoz-
ens of mew Radio Kits; new disgrams;
eerything for the Builder and Experi-
menter. Laarn Badio—tet ALLIED help
v Flusresgent Lighting, For Homne,
Workshop, (Mlice, sle. Bee our coinplels
Nsting! 15,000 Iems! Eversthing in ra.
illo—eervice  tost  equipmeéni—replace
monl parie—smaleny gear—everything
yau meod st lowest prices!

Haw Radio Dictiomary?! Just oul nu-m lilli.ﬂ'l" H-lﬂlHdlb—rN.lr ﬂ:]h
5

=complied by leading mathors edition—revised and enlarired,

itles undes ALLIED supsrvisson, uable beginners” book om  Feibiog
Glves  S0ncase, vl#-m-lrmkr- Eelle how to select clrenits, resd
stand detbnitions all _coeme -E,I:E‘r;mn, balld  seis, etc.  Tiluss

monly dsed radio 'm:rrh'lu:

worih having. L
and ferms, Only..-... I L 1“!

by coupon Delow, Only. ...

Eadie Bullders,
Beginners, Experimenters—get these
Lrond gew gendioe KRCA kils at Jess
thon half thoe Pegulsr price!  Lenrn
radlo by proctiesl constroction!

1-TUBE KIT. Bulld a real 1-Tube Ite.
welver, an electronle burgiar alarm,
Home Broadeastor, Morse Codo Pracs
tice Set, ofe,  Hit lm‘ludﬂ 1 RCA
fubie, sockets, condensers, resistors,
colls, aeldering lron and salder,

tranafariner, headohons, miceoplone,
eclectric relay, telegraph ey, wlrl.nz

SPECIAL OFFER!

ALLIED RADIO

833 W, Jackson Blvd., Dept. 5-A-1
Chicago, lllingis

O Rush me your FREE 1941 Fall Radio Catalog.
g I enclose 10c for Hadio Builders' Handhook.

1

i

]

1 enelose 10e for Wew Radlo Drict ry¥. l
1 enclase $2.85 |:1}1-u postagel for 1 Tube ROA Kit. i
O I enclose §3.75 [plus postage) for 2 Tube ROCA Kt .
|

Beginner's All- Wave Receiver
{Continued from page 137}

The 5-in. speaker with transformer to
match 2,500-ohm tube impedance, is con-
nected externmally to the twin insulated
gerew terminals using the red and green
leads of the speaker output transformer
which is mounted directly on the speaker,
as shown in photo (A). If you prefer to

i -
d 4 i
EE 9 e
5 22023 % a7 3w,
t'h’ - ' ; ‘:- b
Beme/ o g2 o8 Vi
e & 3] Se B
Eﬁ%: ] : - E
5% p
gri L
252 £%
E 4
o
W
L
L L
‘.:']J’
g ™y
%t g : z g-él
& 55
sga %E
(=]
£ :
o D22
![;,-—%—n‘ il
a0 HiDNe =

use headphones exclusively, a 2,000-chm
10-watt resistor may be connected across
the speaker terminals instead of the speak-
er transformer. A detailed list of materials
is available from Popular Mechanies radio
department without charge, if desired. The
750-hy. 5-ma. choke is a plate-coupling
high-impedance type to maintain full plate
voltage on the 68J7-GT, avoiding voltage
losses encountered with resistance cou-
pling, as in usual practice, A 25-hy. 60-ma.
filter choke provides adequate filtering.
{Continued to page 134A)

POPULAR MECHANICS



71 YEARS

0f World Leadership
behind your

STANLEY
“BAILEY"” PLANE

Sinee 1869 the Stanley “Buailey™ has been
the favorite plane of carpenters, cabinet
makers, manuoal training instructors and
home craftsmen. With good reason! For
this was the first iron plane. It has been
steadily improved in design, materials, work-
manship. The design of its parts and their
relation with each other gives it a comfort-
able “feel” which has never been duplicated.

Ask for a Stanley “Bailey” Plane at
your hardware store. And write for

Catalog 35 ... your complete, rerpe

illustrated guide to good tools. Toese Mare

STANLEY TOOLS

DIvISION i TANLE

MEW BERITAIN, CONN., U. 5. A,
**The Tool Bex OF The World"”*
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MﬂﬂE‘L
As

ELECTROGRAF
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Lawnmower
A Practical vam' I"lnrw and Cultivator
for Gardeners, Suburbanites, Florists, -
Truckers, Nurserymen, Fruit Growers 5 4]
Low Prices = Easy Terms ‘.

American Farm Machine Co. :
1058 33rd Av. SE. Minneapolis, Minn, “eeor"

ACTUAL SIZE
V-PLUG  moDEL BUILDERS—ATTENTION!

3y l:hamp[nn has d:signed 3
\ spark plegs for model gas
engines which give the same
dependable performance as the
regular spark plugs. Sillment
sealed. Sillimanice insulator.
Alloy needlepoint electrodes
for casy starting. One piece con-

CHAMPION

TRAILER BUILDERS' GUIDE & CATALOG eniy 10¢

Eull:l I ".I'mlLr:r ﬂul!'f tn l'pln: time with

PAFLE axles
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S, Tk Draw Bar I‘.II..EF attached o
any ewr, SEND 10 TODAY FOIL CATALODG.
HAMMER ELDW TOOL COMPAN Beak. 183, '.'Hllﬂ.'lﬁ

FIXTURES — ALL KINDS — FAC'I'ORY PRICES
Desk Lamp—%4.85. Bench light, 40-watt—3$5.35, Com-
plete—with lamps. Badio kitse—33.068 up. Calalog—
FREE. MeGes Radio, F-23, Kansaa OCity, Ma,

Choose from World's Largesl Line of Power Tools!

FREE Yew 1840 Catalog covers Metal and Woodworking
Tonls, nooi ies, motors for every pursn, Write
Woalker-Turner Go, 111 S8outh Awve., Plainfleld, N. J.

BUILD

vour GRANDFATHE E R CLOCK ¢

Sl 25e Tor la SHOP TESTED COFYRIGHTER BLUEPRINT,
‘T Baim, Terd-- K A il [l

FLANS o ity hoters ““SE-%;H" u:.:;'ﬁ,pn'.-.': el
nine Beautitul colonial grandta :u.u. “‘Emnﬂlumﬂl
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Say wou saw it in Popular Mechanics!
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a1 : | K7 SPARK PLUG CO.
Thraad |1'i,' d Li'-:_ﬂ 14" n 900 Upton Ave.
Thread llll1h| 3’:. | Yaa ’s”u Toledo = Ohio
“Walgh, Brams| 8 } ng | B4

We will furnish complete instructions with a

Smith Compressor Head and

With & Ford Motor and sbop facilities you can aasily assemble a
Emith Alr Cempressar. You Il hive s smooth-performing, effclent
eompresor with &0 e, ft. a minuie eapaciiy=—all the power you
nead to operate rock drills and paving breakers. Pressure up te
176 b, @ square inch. Head equipped with high speed compressor
valves; automatie unloading and idling,

GORDON SMITH & CO. Inc.

410 College Strest
Bowling Green, Ky.
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THE GREATEST
CATALOG IN RADIO!

SEND TODAY!
PASTE COUPON ON PENNY
POST CARD

BARGAINS IN EVERYTHING

The greatest values ever offered in
Radio between the covers of one great
back! Fram the smallest part to b'lg
automatic phens.combinations, every- I
thing is here. Lafayette Radios for the [ E
homa, form, comp or car—pick the one [
you want and whether ',lnu'lrpu',' $10 or
%100 you'll be saving real money.

FOR THE EXPERIMENTER .}

Hu“rf-ila}-uunﬂl Kits for new Fre-
quency Medulation, or Televizion, Ama-
tour tramimmitting sets, ate, Thrills, aucito-
ment, education —and what's more,
good solid fraining for future big pay-
ing jobs. Get this FREE Cotoleg and
e Tor yourelf.

FOR THE SERVICEMEN

Thousands of parts, svery type tube.
Save lime and meney, thap Lafaystte.
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oquipment, Don't wosts valuable hours
laaking umund-—llmu bnow you can get
it from Lofayette, 5o rush coupon now,

BIGIHWAS CUVDF
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Nomes' of reduced prices—send
for your copy now,
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(Continued from page 132A

Fig. 3 shows schematic circuit diagram.

To operate the receiver, plug the cord
into any 110-volt line; if your line supply
is d.c. it will be necessary to check polar-
ity, if set does not operate, reverse plug in
wall socket. Use good ordinary antenna
and ground connections and be sure that
the tubes all fit tightly in the sockets.
Tuning is done principally with the main
tuning condenser Ci, and the regeneration
control Re. Advance the regeneration con-
trol until, when a station is tuned in, a
whistle is heard. Next retard the regener-
ation control until the whistle just stops.
This is the point of ecritical oscillation
where the receiver is most sensitive for
distant reception. Then, clear up the re-

=

Ca

__'Tﬂ.-vr. -k__ GEND.

ception by tuning with the large vernier
knob in the center of the front panel and
setting the regeneration control just below
the critical point of oscillation. Tuning on
the short-wave bands requires more care-
ful manipulation of the controls as the sta-
tions tune sharper. For these bands the
lower left-hand condenser (C1) iz used for
“band -getting” or locating a group of sta-
tions. Tuning in the individual station is
then done with the large wvernier dial.
Phone stations are best heard with the re-
generation control set well below the crit-
ical point of oscillation, and code signals
just above the eritical point.

Trimmer condenser (Ci) adjusts anten-
na coupling. The screwdriver setting de-
pends upon the antenna length, and
plug-in coil used, and may require slight
resetting for each coil, If oseillation cannot
be maintained across the entire band, or
stations tune too broadly, reduce the ca-
pacity of this trimmer. The blueprint
number for this article is R-286.
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New CRAFTSMAN Power Tool Catalog

Illustrates hundreds of toels. Ask your
nearest Sears Store for your FREE copy.

New! CRARETSMAN
Thickness Planer

53259

A sensational new tool! Big and husky
. « » ball bearing construction . . . will
give years of service. Priced art a typical
Sears easy-to-pay low price. Ideal tool
for salvaging old material . . . finishing
rough sawed lumber . . . reclaiming
painted or marred wood, etc. See this
planer today at your nearest Sears store!
Check these superior features:

Will plane material up to 6 inches
wide, 2 inches thick; and as small as 4
inches long, % inch thick.

Ways milled into heavy, ribbed grey
iron frame for permanent accuracy,
Safety type, solid steel cutter head,
with 3 high speed steel kaives.
Available on Sears Easy Payment Plan,

SEARS, ROEBUCK and CO.
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Crystal Receiver and Test Set

{Cantinued from page 138)

using the R.F. connection, adjust the erys-
tal detector for best results, It will be help-
ful to turn the variable condenser for the
loudest response while exploring the R.F,
section of any standard radio circuit. If no
signal is heard when contact is made with
the “tracer wire” to a section where the
signal may be expected, such as the tube
plate prong, or control grid cap, this por-
tion of the circuit may be assumed to be at
fault. For example, R.F, contact to the
control grid of a detector-oseillator should
result in a soft signal; the plate of the LF.
tube in a loud signal. Using the AF. tracer

PRONES BHEL:: AT,
F 9
ELIPS —T o |
'|.|
3
"
- |
CRYSIAL IF—tarns
L DETECTOR “E?;
i1 R.F, ANT
|—th4‘ 4 T 11 :k_; TEST
25,000 0HH =
POTENTIGMETER } Hra CHASEIS
Fic.? ‘“omar rec, = Sioune

connection, contact with the grid of the
first audio tube would produce a soft sig-
nal in the headphones, and the plate of
AF, power-output tube a loud signal.

To start construction, obtain a small

. breadboard of the handy handle-type, illus-

trated, from any hardware or department
store, and mount all parts as shown in the
simplified wiring diagram Fig. 1 and photo
(A)., Carefully wire the circuit just as
shown in Fig. 1 and check your wiring with
the schematic circuit diagram Fig, 2. The
antenna coil can be any good high-imped-
ance primary type. All parts are easily
identified, as shown in diagram Fig. 1. The
Fahnestock clips are fastened directly to
the breadboard by means of small brass
wood serews, A 2¥-in, strip of metal 1%
in. wide is bent over 1% in. to form a mount-
ing bracket for the 25,000-chm wolume
control, a small knob is provided for this
potentiometer, and the tuning dial is a com-
mon 3-in. type. A pair of 2,000-chm head-
phones, and a well insulated, long antenna
and good ground complete the azsembly.

POPULAR MECHANICS
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{Continued from page 59)

small fields by low walls that are too
smooth for them to climb. Fencing in a
beaver means that the steel fence must
project underground as well as up into
the air, and one beaver dug down four feet
before deciding that the fence probably
went all the way to China and that he
might as well guit.

Once an adventurous bear cub escaped
from its grotte without leaving any indi-
cation of how it had gotten away. The
keepers finally decided that it must have
‘climbed the walls in a corner, clutching at
the rough concrete. They smoothed the
walls at thiz point, leaving no claw holds,
and no bear has gotten away since.

" A critical time in the zoo is when a large
and potentially dangerous animal must be
moved to ancther grotto or to the zoo hos-
pital. A portable shifting cage, made of
timber and steel, is secured to the door of
the animal’s sleeping quarters, the doors
are opened and the animal is lured inside
the cage with a bait of food. A wvertical
door drops down behind it, the cage is
lifted to a truck, and the shift is made.
When an animal is being transferred into
or from a shifting cage, the cage is lashed
to the other enclosure to prevent any
chance of the animal escaping. Sometimes
the transfer takes only a few minutes;
other times the attendants have to wait for
an hour or so until the animal decides to
walk through the open door. Prodding an
animal inte action is forbidden because the
animal might be injured and in some cases
the beast might grab the prod and use it
to wreck the cage,

The zoo hospital can care for anything
from a canary to an elephant. Most of its
patients are those which have been injured
in fights or which have dietary troubles
induced by a change of climate or food.
New arrivals at the zoo are quarantined in
the hospital for several weeks, long enough
to make certain that they have no disease.

The men who take ecare of the animals
are more than guards. They have to keep
their charges happy and that means haul-
ing in a fresh log every now and then for
the beaver to chew on, and building tra-
pezes and parallel bar systems for the
monkeys, to replace the trees that are used

{Continued to page 138A)
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in the jungles. Parrots and macaws are
housed in heavy wire cages. One of the big
birds could bite right through a light wire
screen. For the same reason, the birds are
provided with conerete nests and are given
a few armfuls of branches every week to
chew up. In a week a cage of birds will
produce a bushel basket full of chips and
splinters. Other kinds of birds that can't
find nest-making materials in their re=-
stricted quarters are provided with ready-
made nests built of sticks and wire netting.

Good care and good health are two of the
things that keep captive animals happy.
The third is good food. Five hundred
pounds of meat, 450 pounds of fish, and
large quantities of hay, grain, fruit, and
vegetables are the daily diet of the 3,000
animals at San Diego. So that it can buy in
huge wholesale lots the zoo has just in-
stalled its own quick-freeze unit and is
storing quick-frozen foods in refrigeration

rooms that have a capacity of 125 tons,
|

érash‘mg Cars for Safety

{Continued from page 60)

trifugal force, helping it to roll the ear
over. When a tire blows out the first thing
yvou should do is check that strong impulse
to jam on the brakes. Instead of doing
that, increase your speed just about five
miles an hour, This will give you much-
needed traction. Then apply your brakes
gradually and the chances are you'll bring
your car to a stop, under control,

When a motorist does bring his automo-
bile to a fast stop, as in crowded traffic, the
probability is that he does it all wrong.
Ever since the first car was equipped with
brakes, drivers have been taught to jam
them on and hold them when they want to
stop quickly. To stop fast, pump down on
your brake three or four times instead of
holding it down continuously. Here is why.
When you hold your brakes, the wheels
are locked in one position and one point
of contact is established between the road-
bed and the rubber tire. That one point
“sporches” as the tire skids forward on it.
On the other hand, by pumping the brake
up and down, each time the tire is locked
at a fresh point of contact with the road.
The forward skid and scorching are min-
imized, you stop faster and you save tire
rubber too.

POPULAR MECHANICS
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That brings up the guestion of what to
do when a car goes into a skid. Driving at
speed on a specially prepared slick-coated
road in the Goodrich Arena at the New
York World's Fair I demonstrated many
times that the best way to work out of a
skid is to turn the front wheels in the di-
rection of the skid—and not to apply the
brakes while doing so. When you turn
your front wheels in the direction you are
skidding, you minimize the friction of
those front wheels and allow the rear
wheels to apply their driving power direct-
ly ahead, giving you control of the car. In
this operation, the front wheels act as a
pivot. By no means turn the front wheels
in the opposite direction to the skid, for in
doing s0 you apply cross force, increasing
friction on the front tires which then swing
you around and makes the car spin.

While modern highways have properly
banked curves for high speed, occasionally
a motorist finds himself on a road that has
dangerous flat curves. If he should sud-
denly come upon such a curve while trav-
eling at high speed or even traveling too
fast on a modern highway the driver is apt
to find himself in trouble. Here again the
early motorist counseled the prompt appli-
cation of the brake and many present-day
drivers think that this is the right thing to
do. Itisn't though. I've rounded flat curves
at high speed hundreds of times to prove
that the scientific method of coping with
them is to apply the accelerator as well as
the brake, pumping the latter up and down.
In doing so, the left foot is shifted from the
clutch to the brake pedal and the right is
used for the pas. Thus, two things take
place simultaneously which keeps the car
under control. Stepping on the gas pedal
makes the motor deliver more power,
hence greater traction to the rear wheels,
minimizing the effect of centrifugal force.
By pumping the brake pedal the speed is
reduced and the car is kept under control.

Another fallacy that persists is that of
turning the ignition off immediately if the
motor should catch on fire due to mechan-
ical or other difficulties. I used to do this
when I began crashing cars as an cecupa-
tion. One day I happened to leave the mo-
tor on after splashing gasoline caught fire.
To my surprise the fire soon went out.
Then I kept a close check and after the evi-
dence of several similar fires, there was one

{Continued to page 140A)
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conclusion to be drawn: when I left the
motor running, a fire was soon extin-
guished; when I cut the ignition switch, it
wasn't. The answer is that when the motor
iz left on, and preferably raced, a strong
draft into the carburetor manifold is ere-
ated. The fire follows the oxygen and is
snuffed out in the motor.

As legal speeds of modern highways have
been inereased, many drivers—principally
the older ones—use what they consider a
“racing grip” on the wheel. Here the driv-
er grasps the lower quarter of the wheel
with both hands, the palm under and the
fingers curved over the rim of the wheel
Whether yvou're driving fast or slowly, this
grip should not be used. The safest way to
hold the wheel is to place the hands on
the opposite sides with the left hand slight-
Iy higher than the right—if you are going
to turn to the left, or the right higher if
vou're going to turn in that direction. This
way your upper hand acts as a “steering
wheel brake” and the lower one slides and
pushes.

It is my conviction that a motorist driv-
ing reasonably fast within the speed limit
drives safer than when traveling slowly.
Aside from the fact that the latter provides
a strong temptation for the car behind to
try and pass him, thus risking a sideswipe
or a collision with a car coming in the op-
posite direction, a good driver at low speed
is often lulled into a false sense of secur-
ity. He reasons that the car is under such
absolute control that he is not ealled upon
to exert his vigilance and, as a result his
reflexes get lazy. I've seen good drivers
apply their brakes too late for this very
reason. On the other hand, a driver trav-
eling along at a faster clip is conscious of
his speed, is more alert and his reflexes are
brought into play much faster when an
emergency does oceur.

When these false ideas about safety are
eliminated, driving will become really
gafer and a great number of accidents will
he eliminated. I believe that lessons in
correct driving should be taught people at
an early age—when they are in high school.
The movement for such teaching has been
gathering momentum during the past four
vears, More than 200 high schools inelude
driving instruction as part of their curricu=
lum and more than 100,000 boys and girls
have taken such a course.
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Exploring a Frozen Continent
{Continued from page 53)

a belated steak dinner, Dr, Siple told of ex-
ploring the magnificent mountain ranges
that rise 10,000 to 15,000 feet for nearly
1,000 miles, separating the polar plateau
from the low Boss Ice Barrier. Numerous
great glaciers had been sighted, among
them the Beardmore, conceded to be the
largest in the world, 100 miles long and
fifteen miles wide.

One Antaretic fall day twenty-eight men
at the West Base made a holiday trip on
skis and dog sleds to the old Little America
base, six miles south of the present loca-
tion. They marked their trail with little
orange flags, since the sky was overcast
and the surface such a white shadowless
pancrama that the marks of their skis were
invizible, Protruding stovepipes and an-
terma poles marked the location of the old
buildings. Shovels were plied, a skylight
hatch was found and scon the men were
climbing down inte the old radio hut.
Seraps of food were found, remainders of
the stock Lincoln Ellsworth and his pilot,
Hollick Kenyon, had salvaged from the
Byrd stores when they used the building
as a refuge for six weeks in the winter of
1935-36 after abandoning their plane at the
end of a fAlight from Palmer Land. On a
desk was scrawled “G. Patience, R.R.5.
Discovery II, 21/1/36"—reminder of Ells-
worth's rescue by the British Royal Re-
gsearch ship “Discovery IL"

On April 21 the men of Little America
gathered before their main building at at-
tention to wateh the lowering of the frozen
Stars and Stripes as the sun set on West
Base, southernmost habitation of the earth,
for the last time of the season, ushering in
the four months of Antarctic night. Not
until August 21 did they again see the sun.

With end of the winter night and while
the temperature persisted at forty degrees
below zero or lower, the men hastened
preparations for field parties by sledge,
tractor and airplane as soon as the Ant-
arctic spring should make operations pos-
gible in the direction of Rockefeller Pla-
teau, to the east. Tons of pemmican (con-
centrated food) were weighed and packed,
trail equipment overhauled, and the men
schooled in navigation, radio communica-
tions and first aid. Uncle Sam’s Antarctie
explorers were ready for the trail again.

POPULAR MECHANICS



OPPORTUNITY KNOCKS

THOUSAND HELPFUL BOOKS

SELECT FROM THIS LIST.

SEND FOR

FREE 128-PAGE BOOK AND PLAN CATALOG

BLUEPRINT READIMNG
I!|.1r 1'I||: !H-u:lldlnu
.§1.28%

ITEEL iﬂUAﬁl
How to Flgure Angles
of Rafters, ote, £1.0
10MSPARE TIMEWONEY -
MAKING IDEAS
Hrart own business .  $1.00
HAT MAMKE

Z-Vol. Library of 400
Inndicraft pro |In‘ru

MECHANICAL DRAWIHG
Laogrn IDiealving;

Craoniell Saluried, ., ., $1.00
PRACTICAL
MATHEMATICE
Tienl hLlp for everyrone
o wses flgures . . §2.00

whi
TURM SCRAPS INTO
MONEY
LUlge Obel Auto Parts. . $1.00
AUTOD BODY &

FENDER REPAIRS
New 'ﬂl:l-:l-k { n'n:rn-
.. $3.00

All 1 ains
wooD FIHI!HIHE
Methoads, Tools, , , . 52,00
CIVIL SERVICE
Hnmr htl:n:l]r for bcdm].
Cuts :Iu;u:rllur. toa mink-
mum I:I{rnli Leath-
oFl ., soanas e Sk
REWINDIN

G
ELECTRIC MOTORS
Lnatﬂna AN YOI 1o D

expert. ... .., $1.00
PAINTIHG
Iﬂ'ﬂ-ATIHG
MNow BooK. . ........51.50
TOYS
I-l'ulild mr Amummmn
r Proft. ... ven--51.88
IJIHﬂL!'-'I'EiI'T

Always a Big Market
Blart Own Business $2.88
MEN EMALLUENES e
sialne Diestens, , S0,
MONEY-MAKING
FORMULA
MNew 450 Pooe Book . . 54.00
BELUEPRINT READING
for Machine Trodes. , $1.50
HOUSE WIRING
Methaodds, Materlals. . 52,50
SHOPMOTES LIBRARY
Thouannds of wseful
eas. Set of slx big
volulses, ., .. .....52.45

CONCRETE
Il Ways tl:l L-H-a. . .FL3E
FLEXIEL ons
Fun aml pn'nlir e
raating nosveliles 100
KMNOTS, TIES, SPLICES
¥ 'E'\.rr'rynno Whao
Handlez Rope. .. .. £1.00
CARPENTRY
Carpeniey & Jolnery
in all

5 L
Tarth upllr_tr. andd Tb{"'l.;) L5150

Eif mMa
UL I‘Nﬂ TRADES
Mn.tuul labor, realdence
menlerate size Ielilg=, 54,75
ENGINEER-CUSTODIAN
MANUAL
.M.ds Ell pmlnz elvil
HACHIH! !-liﬂl" WORK
Gnnmrut:tln[t an-J u.-ulnu:

mod
52 15
FATTIRH MAKIHE
Doth wood and metnl_$2.00
ELECTRIC WELDING
Forge, thermit, resist-

BOCE, BIC. .. ..... 5128
OXYACETYLENE
WELDING
Weliling, cuiting,
bormng. ... ... ... 5L28
TOOL MAKING
Muodern tools, dies,
....... oo o 5350

Bxirires
YOoU CAN FIX IT
Up to date eneyelopedia
of hisme repalirs. .. . 52.508
FORGING PRACTICE
Practieal information.$1.50
FIVE ACRES AND
INDEPEMDENCE
Jl-;w 1o operate small
SELF |H5THU¢TII:IH
IN PIA
Tenches I:le-nlum'r Lo p!l?‘
In elvoet tlmee. .., 51,
COURSE 1IN WoOD
TURNING
Evervihing erafisman
needs 1o Know. ... .
HOW TD DRAW
FROM NUDE
Contalng 34 cnmers
alilies, | £1.00
NEW AMERICAN HOMES
101 daesigns, costing
!rnm 3,500 to
S15,000,,.,,,,,...51.00

$1.50

Send No Money!

Order from above list, If in U, 8. A, and crder amounts to $1.00
OF more, pay postiman on Id-nlivcn.' plus small C.OD. fee, We
poy postage if remittance is sent with order. Bend for big 128-
prge book of helpful books nad plans FREE. Order today,

POPULAR MECH#HIGS PRESS
Room 141 East Ontarlo 5St., Chicago

JANUARY, 1941

“""ith an easy play=
ing Conn band in=-
sirument, you can ba
ready for band or or-
cheatra in 4 to &
weeks., A sure road
to popularity if you
start on & Conn.
Choice of the world'a
. gErestest artists, Mag-
{ mificent tone, Many
J .I'I exclusive fentures —

yot they coal no mora.
Ask to gee the marvel-
ous new models now being
displayed by Conn dealers.

uwd for frea
J  mtrument intorests you most, Moo=
W thos instrument.

' ©. G. CONM, LTD,, 131 CONM BLEO.
ELEHART, INB,

%“( CONN

BAMNHD FNQTHUMENTi

B

WRI'I'E FOR THIS
*/ INEW FREE BOOK

'_..- ' Homa trisl, Exsy payments, Write

on whichevor in=

g, Wirt,

SPECIAL U-50 ALNICDO MAGHNET

MARVELOUS [ifting power of many

welpht. Marine workers fingd i@ vajuable in ani-
vaging lost tools
athier usea. 1044
absat X 1ha, H*.'\IU,'F for delivery Dee.
15ih, 53,85 M'atpaid,. Cir, of 30 other =
pxperiment  shevts—0o. TERRY SALES &0,
Central Sta, P, O, Box 781, Toledo, Ohio.

times own

ped b waler. ] Tuisdreds :l"
w k-2 85" high-3" fong-3 LG

In Yo Present Siove or Formaces

Nn Drudgery, Dirt or
shes—Intense Heat
Ouh:i: at SMALL COST.

OVER 40,000 SOLD

Beats any cheap burner sver gotten out for low @ UARANTEED

ooak, efficient performanes. Borns ordinnry low
priced free Howing ol withowt pre-genersiing

f_i_ru-::::u'inﬁ_:lkl&uirk intense heat by Simple
AGENTS
30 DAYS' TRIAL [ ‘sstesmen

Prove ita efflclency, eom-
venistos and soonomienl F
operation without rsk, 1

Write Immediately
for SPECIAL

BIG MONEY

e Elh-c-r“ ENYED L
1 ean dispose An W)
of SHO MEAT W ATEVE
KINGS before
this year ends."
Write us bow
for agenta’ offer.

Sfipi‘lnlu
RANGE or
FURMACE
wuiek H'I'AT I.l'
wrn of WValver!

OFFER TD AGENTS

Ihh 'l"- dtlllﬂn!llnm nnd Eaké ondecs.  Write uulrk ber Hrat |n 1ur||_ how B0 mmake

ot s, wpace of full Bime—

i
'A-751, Factory Bidg, Kansss City, Mo.

UNITED FACTORI

143A



JOINTER-
PLANER A 1

Now you can handle all kinds $ 9 5
of edging and surfacing opera- 19
tions guickly and accurately at .
low ecost, This PK Jointer- "0 ..
Planer is a real value-packed pints
machine. Has a speed of 4300 RPM for
smooth finishing, Handles rabbetting, reliev-
ing, chamfering. Takes cuts up to 4%" wide
and 13" deep. Total table
surface is 23" long by 512"
wide. It's a sturdily built
machine, well balanced,
safe. Ask to see it at your
dealers and send for new
1941 Catalog.

POWER KING TOOL CORP.

for Christmas—ges iv with .
our Christmas Money] At Dealers.
[ be harn't if. fend us §3.85. We'll

mall yours posipaid, (Duly added in

Cannida. )

DAISY MAMUFACTURING COMPANY, |

541 UNIDOM BT., PLYMOUTH, MICH.

q#-..--'-' GERSTNER TOOL CHESTS
== E:Lnr-}-tlfwﬂ:xﬂmﬂmi’mr.nu:wthﬂ;m“ -
e CHESTS.

GERSTHNER TOOL CHESTS
441 Colembin St

Dayten, Dhio

START A BUSINESS
. AT HOME.. /x:

JOHN LEHMAN-WHO SAYS

This papular Fyr-Fyter has provided me with &
STEADY INCOME during the past Eight Years

We npeed more men ke John Lebman, Are you
looking for g aleady and permanent conpeciion
: with s patlonally knewn ¢om-
S, {\\ pany which will offer you
"% an opportunity for Inde-
pendepen ¥ Mo capltal re-
qulred for store, stock or
fxdures. We dellver, palleet
o and mall roflt checks esch
Fritay and holp yoo with -
dfns  rect Mall Advertlelng, Wrlle to-
S dday about yoar past experlencs
and we will mail you 3 money mak-
Ilng plan which has broiught success
{o hirndreds of others.  Address
FYR-FYTER FACTORY, Dept. 8081, Daylan, Olis

.7 ] /
L/ @
Serving Uncle Sam

{Continued from page 13}

see their targets, the firing of the field artil-
lery is conducted from observation posts
connected with the batteries by rapidly
laid telephone wires and by radio. At these
obzervation posts, the accurate computa-
tions required for directing the fire are
made and the fire is adjusted on the hostile
targets either by direct observation or by
observers in airplanes or captive balloons
who communicate by radio or telephone
the data on which fire corrections are
based. A recent development is the motor-
ized observation balloon which is trans-
ported by a truck equipped with mech-
anism for raising or lowering the balloon.

If you should be assigned to the coast
artillery, vou'll really be in the big-gun
division, for that arm employs sizes up to
huge sixteen-inch guns that shoot an
armor-piercing shell weighing more than
a ton for distances exceeding twenty miles.
Harbor defense is the principal duty of the
coast artillery and the giant guns are either
in fixed positions or on special railway cars
that can be moved quickly along the coast
and set up for firing out over the sea. The
coast artillery also lays fields of electrically
controlled submarine mines which can be
exploded from shore as enemy ships pass
over them. In this work, you might even
become something of a sailor, for the coast
artillery uses boats, ranging from ocean-
going mine planters of 1,000 tons to small
motorboats, to install and maintain mines.

Also in the coast artillery are anti-air-
craft guns, which are supplemented by
searchlights of approximately 800,000,000
candlepower which illuminate targets at
night. To enable searchlight crews to find
the targets quickly as they approach high
in the air over the gun, you and other se-
lectees will learn to use sound locators.
These are huge aids to hearing—super-
sensitive “ears”—by which trained ob-
servers can tell the direction from which
the sound of approaching airplanes is com-
ing, so the searchlights can be trained on
the targets. All this equipment requires
the production of considerable electric
power in the field and the use of complex
and delicate control instruments by highly
trained personnel. You'll find your “les-
gons” not so easy if this is part of your
year's schooling.
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Perhaps you possess technical skill that
will send you to the corps of engineers.
There wou'll learn to build, repair and
maintain buildings, bridges and structures
of every kind; to blow up bridges, viaducts
and roads, as well as captured guns and
stores; to dig tunnels under enemy fortifi-
cations and demolish them:; to construct
roads for the army; to operate railways,
electric=light and power systems, water-
supply systems and all other utilities; to
survey and prepare maps for the use of all
arms of the service, and to build foating
bridges rapidly across rivers. Engineer
units are largely motorized.

There's plenty of excitement for you in
the signal corps, if that is the arm to which
vou are assigned. Here are trained the
communication men of the army who speed
messages by motoreyele, airplane, homing
pigeon, telephone, teletype, telegram and
radio. In warfare, field wire is laid on the
ground by signal-corps cross-country

. trucks and from man-drawn and man-

carried reels. Breaks often occur in these
lines during battle and they must be re-

* paired quickly so that commanders ean

i

keep contact with their fighting units. So
linesmen must leave shelters, follow the
wire and often repair the line under fire,

You've heard about the “beany, beany”
diet in the army, so you'll probably be sur-
prised at the quality and variety on the
menu for the next twelve months. It will
be as good—perhaps even better food than
yvou've been getting at home, for it's a bal-
anced diet designed to keep you healthy
and strong,

There's going to be some fun scattered
through the year—the army's planned it
that way. There will be equipment and fa-
cilities for various sports, foothall, base-
ball, boxing and the like, and unit teams
will compete with one another. Too, there
will be movies, service clubs and recrea-
tion rooms where you will listen to the
radio, read, write, play games and enter-
tain the home folks when they come call-
ing. The army wants no “dull” boys, so
you'll play a lot during your twelve
months service with Uncle Sam,

{[Stamped, self-addressed envelope, sent

to our Bureau of Information, will bring

you the name and address of the maker of

any article described in Popular Mechanics.
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24
Secrets uf the “Magic”’ Theater

{Continued from page 31)

To permit this, thirteen cables were sewn
into the gold fabric and thirteen motors,
operating independently or together, are
controlled by the stage director. To drop
two sections, he need only push down two
buttons on the control board backstage.

Sound was a prime problem, for patrons
in the front row are 160 feet closer to the
performance than those in the rear and
each of the 6,200 persons in a full house is
a different distance from the stage. Thus,
gounds must be uniform throughout the
1,800,800 cubic feet of space. Scientific ap-
plication of sound mechanies plus planning
along geometric lines hasresulted in acous-
tics so perfect that the back row patrons
hear the same tones with the same modu-
lation as those up against the orchestra.

Key to the system is the sound mixer
who, listening to the various sounds car-
ried into his room from all parts of the
theater, tunes each up or down as neces- -~
sary to produce a harmonious effect evenly
distributed throughout the auditorium,)
The sound mixer controls sixty micro
phones, sixty amplifiers and twenty-three
loud speakers.

The frequency range of the system i
from thirty to 13,000 cycles. Microphunesig'
of the velocity ribbon type, are located in
the orchestra pit, the footlights, the organ
chambers, light bridges. Fifty special sound
effects, such as a train or thunder, are also
controlled in the room.

With three or four hundred performers
taking part in a single spectacle, with
thousands of stage, light and sound tricks
available, planning a performance is not a
matter of mere conferences.

The proposed show is actually registered
on blueprints and sketches which, when
approved, go to the great carpentry, “prop”
and costume shops, far below the stage, for
the production of material objects. Scripts
must be prepared for sound and lights as
well as for players. To synchronize the
proposed performance, tiny models of the
stage settings and the players are first tried
out on miniature stages.

{[Stamped, self-addressed envelope, sent
to our Bureau of Information, will bring
you the name and address of the maker of
any article deseribed in Popular Mechanies.
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O Encloasd find 5 (money order or drafil.
Ghikjp Mota-Saw postpaid al ance.

O Faclesaed fiwl &1,060, Send Mato-Saw C.0.0, I'L
Py postman balance ples postage,
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A & N Supply Co., 4773 Lewer 5i., Richmasd,
CATCH FISH!
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SENSATIONAL OIL BURNER INVENTION

Makes and burms Its own clean, hot gas, when and as needed.  No
nolse;, No Emoke, No s00L; Be nehies. I'Irunln PaEry alr and 45 eheap
wornsene, MIIIONA of [roapects, Solls fost o BORUG, restaLFRLs,
rundaide stands, fnclories and hundreds of others., By money-maker
for ngents sand distellators. Welte guick.

Liberty Burner Co., Dept. BIG1, 620 N. Michigan Ave., Chicago, 111,

AGENTS proie SIGN LETTERS

For 8tore Fronts and OfMes Windoswa, Anyvone oan put
them on. Free Spmples. Lieral Ofler to general agenis.

METALLIGC LETTER COQ., 438 N. Clark 5t, ,Chicage

FREE TRAILER PARTS CATALOG
— il Fieel

bl Ll MR B o R il

refrigerniors, heds, |amph, nside ond out. 8V

lampa, furnitiere, jarks—sverydil

'rlll-lﬂH b mifrs. NATIDNAL TRAIL
Bircceapors tn lnr-A-Van

pierw Plans and
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EXCITING BOOK CATALOG!
HUNDREDS OF BOOKS!
H.I.HT NOT SOLD IN STORES!

1 résw I
vRira joya Lo ;.ul.... BaokE. ULAE BolE 300 LiscrRas
EU'I.IT Income—pUlilng oxtrm cash sin y\nu[ kil . + « Home, Farm,
rden, Pholography, Nude Art are only & few of the subjecis listed.
SEMD MO MOMEY! JUST MAIL POST CARDI!
Don't seml & peonny,  Just wrile Your pame pned addeces on o penny
post card, and mail today| This grand cotalog with Iwnmlrullr woloped
cover will be rushed to your homel Send for it now]
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Be permanently tooled-up
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BUILDZARCEWELDE

For Light or Heavy Work. 75-200 am|
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Why Not Do It Yourself?

SAVE TIME AND MONEY

by Using These Booklets

These booklets ars written in non-technical language that you can under-
stand. Photographs and diagrams illustrate every detail. Only simple
tools are required. The cost of the booklets has been kept low so that
they may ba obtained by anyons. The information given will enable

you to have many things you ctherwise could not afford.

Only 25¢ Each or Five for $1

1, PHOTO ENLARGERS—Complete plans
“* and pngy-10-Tollew detalls on bow (o build
eitler a condenser lena type of enlacger whicl
will give high illumination for critically abarp
focusing, or eimple vertles]l smil herizonisl
enlorgers

2 OUTBDARD RUNABOUT—Iere 1s =

= fagl, V-Bobtoin boat, 14 feet long ang) auli-
ahlp for motors of 4 w0 24 bp, which you can
bulld for from §30 to §40.

3 ELECTROPLATING —Expart tells seercts

" of plailng with copper, nlekel, chromliom,
gold, silver, lead, ®lne and eadiilin. Al
Includes ecopper nnid plickel plating  witlool
cvanldes und full detsils on clectroplsting
teatlier, wood, ploster.

4 WOODWORKING POWER TOOLS—

* Huild your own power tools; womd Intle
swith d-apeed, V-belt drive, rligid lron bed apil
. qulck acting tallstock, mosily Crom eld au-
tomobile paris =i low eost, Al sn efficlent
percllsnw, large circuler saw table, ball-bear-
ing Jdeill press. porGilile hell sander. bandsaw,
hond plane, drom sander, belt sander  and
“sioker’” belt snnder.

WELDERS—Fu:lly illustrated plans for
® bullding nn eleeitle aite welder which
operaies on 110-vodi, G0 or 00 eyvele altermating
current, will bandie sheet metn] up to {4 ineh
in thickness, aod rods as latge ns YW Inch In
dinmeter. Easy (o construel ab Jow cosi, Also
a 110=valt, &0 cyele nlternating curremi spot
welder for the small slicf.

COLORED CONCRETE GARDEN FUR-

MNITURE—Compleie plans aml simple de=
talle eo you can make for fun of prolt gorden
Istnchieg, pottery without molds, flower boxes,
biipd baths and gundial pedestals in heautifully
coloredd  arglficial ““stope.””  These otltractive
artletes are permanent odditlons (o any bouse,
Alsp, low you can bulld & small conerete mizer,

7 BIRD HOUSES—KEasy to build komes for

* nll kinds of bimls. Complete plons and
illustentions, for colony bouses, folir-apartment
Bug cabiims and single spartment houees of
rustlc deslgn.  Aleo how to bulld bled baths,
cages, fepding stuliomna,

B FARM AND GARDEMN TRACTORS-—-

* Two teactors you can bulld from old auto-
moblle paris ut low eosi. “I'he lerge iractor
bad pleinty of pewer Lo pull a two-bottom plow
and i# Ideal [of (Fuck pacdendts of oviners of
emall farms,

g TAXIDERMY—It's fun 1o mount your

* own blrds, Gsh amd smell apimals. Stal
taxldormist of the Fleld Mupeum of Natural
History tells you exactly bow to prepare tha

shins aml elilnln [ife-like poses.

I.D AUTOMOBILE KINHES—TYau ean
" gaplly pave 100 A yOuF O Yolr adlo-

mabile by follwing the many hings oo upkeen

aiwd operation deseribed and shown, 1t g the

little thipge that save money.

'I'l CLEANING FORMULAS — How you

® can make yeur own cleaning prepara-
thone for woodwork, sotomatlles, paint bruslbes.
wiallpaper, chimneys, tellels, guns, m™mgs, cor-
metE and matble, Alsa, bow o imake soaps,
bluing emd muany other (lings.

148A

Iz COESMETIC FORMULAE—WIlh thess

* formules It s easy Lo maks Four oum
hand lotions, cald creams, shaving creams,
rougn, deplistorles, bath salts, beauly clay
and 1lpstlcks,

13 TREASURE FINDERS — Bulld your
* mpwn treasure finder nnd mietal Bocater.
Detalls for both large and smoll radio types
givem with disgrsms wnd directlons,  These
deviess have many practieal uses soch as
tracing plpes, metal condulis, elc

14 LDG CABINS AND TOURIST COT-

" TAGES-—Two distinctive (Vpes of year-
round cabing of legs, Onpe of elockede walls
of vertien] spllt logs which do swny with
chinking ami saddle-nolching. The oller ls
made of logs with cormer notching.

15 FOOD PRODUGTS FORMULAS—100

* formulas for meking sach  everyday
neceidliied af extracts, non-alecholic favors,
frult syrugps, a arills syrup, meringae pow-
aber, rool hee cheese chips,

IE GARDEN WOODWORK AND FUR-
* MITURE—Gives plans nned detsils for
fixing up your outdoor living room and Beau-
Ufying your garden. In oaddition §o ornamenial
siroctores, such as pergolad, arlors and sents,
It tells biow in dress up your boms with teellls,

feonees, wfe,

l?’ SOLDERING AND BRAZING—Tells
® how (o wose new fuaxes, soliders and

enethoils in soldecliofp alisminom, small crecks

In exlindor heads, zine slinys, Toueh soldecing

swlth & earbon are. amd how stalnless stool may

be poldered. brazed.

l'E MIRAGLE PLANTS—Iow ¥on fan mix

* your mwn vitamin Bl sedution to grow
flails elther In your home or gardem wiih
often amazing resulie.  Aleo o formizla and
complete detnfls for growing planis witheut
godl By the new sollless metihod, and
geckele of miccekd with lisiide plants.

19. HOME WORK OPPORTUMITIES —

* Bimple hamlicralt projecta anyobe ean
dis to enrm money in thelr spers tlme. Thers
abe fbefe-fiaper poveliled, sheet meln] decorn-
1ive obijectd, weelul things made of odleloth,
sarh ns knitting bags, waste baskets aml shos
containers,

zu TELESCOPES—Complete detslls on a

® rofiocting iclescope you ean bulld for
lesg than $30. This 15 a d-inch, 48-ineh foral
lengil ivpe. The Indlrwetions tell 1w to0 maky
the mireor and grind the lenges yourself, SBocl
an fnstrument has deteeted olijects 1,000,000
light Years away.

21 METAL PLATING AND COLORING

* —This gives dezens of eeeentlal formu-
lag far metal plating, colorlng aml decornting,
It cells how to clean ohperis, polish ami buff,
plate by Immersion and by the wee of paste,
copper plate withaut electricity,

22 FAST ICE YACHT—Duild your own

* Claps-E lee yachi. Every detall of the
canstrueiion of this exaft 8 carefully explalne
with gailing Instructians,

23 EXTRA ROOMS IN ATTIG—Ad] to
® ihe value of your home by bullding an
pxira romn o your mitie which will serve
eltler ad & dden ar bedrooin.  Every step of
the work 18 clearly ilusteatol, I sdditlon
there |® o plan for o folding stalresse and e
inatallnticn of an altle cooling fan,

24 BASEMENT PLAYROOMS—Cict away

* Fromn uneigbtly coal bigs aid bailld an
attructive playroom Im o yoor basemant,  10s
easy If yoo follow fhese suppestions and will
prove invaluable.

25 FPHOTD PRINTER AND DRYER—

* Mow ¥ou ecan balld yeur own printer
eadlly. The ooe festured In Lhis baoklel has
an sutomable switelh and faloes negutives up
fo % by Rle in. in size. In sddition thers
I# & split-second flmer

26 SAILING DINGHY —This 14-Toot heat

* pomblines sirength sl light welght., 1t
carrles 140 sq. 0L of convas and welghs about
50 poinds

2? TRAILERS—Midget house and wtiliiy

* typoe trallers which snyvone ran bulld In
gpnre time, The "midget” Is & tenr-drop type
whieh providea sleeplinn quartors for two adalts
besiiles starage space.

B\_ METAL CRAFT—ITere in one of ile

maal lnlerestiog of all hobbles, Simpie

Instroeiions are glven for brass fapping amd
thie making of many noveltiea,

29 MAGIC FOR EVERYBODY—Simpie
* iricks to purele your Priends.  “*Mind
reading'’, eard and mateh trlcks, pasy chemical
trlcks nsid sliials fof yediF pariies.

3 CANOEING—Dne af the most fascinal-
* ing of all suininef Eporls I8 camosing
anil the oot 18 Jow, You can essily baild your

own 10-ft. Canadian VP Cande,

31 LOWER YOUR FUEL CODST—Prac-
* tleal Hitle kinks that will seve you

humidreds of dollars in the besting of your

lome. How 0 fre ¥our furnace, handle the
drafts, avafd heast losses, westher etripping
angd many othier important detalls,

32 WODD TURNING—Tells bow 1o use

* n home workshon Inthe correetly, Covers
[u“ of chisels. Toceplale work aml spllt twrn-
.

1 1 3 q § ]
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Popular Mechanics Press, Dept. P-141
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The M1racle nf U-235

{Continued from page 5}

tion which is soon transformed into heat.
It would take a potential difference of al-
most 200,000,000 volts to duplicate the en-
ergy release. The burning of coal corre-
sponds to about four volts on this same
scale, some 50,000,000 times feebler than
the uranium reaction.

The mechanism of our uranium metor is
based on that reaction. A few neutrons are
constantly being introduced, with the help
of radium, into our small box of U-235.
There is a regenerative feature that makes
the reaction continuous. Clever tricks are
already known to prevent the process from
getting out of hand.

The prospect for finding the zolution of
the problem is so good that many groups
have begun to tackle it. Even big indus-
trial firms have taken up the research and
new results are being turned out in quick
succession. Recently in California it has
been learned that the ordinary uranium
atoms sometimes can be transformed by
neutrons inte new atoms which can be
split up to give the enormous energy of
uranium-233. At Westinghouse it has been
discovered that photons, which are like or-
dinary light but have higher energy, can
start the energy chain in U-235, These two
discoveries mean that in the process of
breaking up U-235 and deriving its energy,
the by-product photons and neutrons turn
right around and manufactare new mate-
rial to provide new energy. It iz not in-
conceivable that in practice each TU-235
atom that splits will cause a U-238 atom to
be transformed into an energy-producing
variety. Translating that into simple lan-
guage, a pound of U-235 would be equiv-
alent to 300,000 gallons of gasoline instaad
of 250,000 indicated above. At the same
time the total equivalent supply of U-235
wotlld be doubled and the things predicted
in this article would become twice as easy
to attain.

Only one atom in 140 uranium atoms is
of the proper kind and the hitch at present
is that we haven’t found the most practical
method for separating these special U-235
atoms from the rest of the uranium. This
is similar to many problems that have been
solved in the past, and solution of the prob-
lem is foreseen.

{Continued to page 150A)
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Handsome Big I rR l E IE
CATALOGUE
Pletures wotsderfill hodnoes [ s0lors at mon-
Ey-taving pelees. Dealgng to sult everyons,
Frile for gour codalegue foday
LEWIS MANUFACTURING €0.
Dept. 1211 Bay City, Michigan

.-\.u—. charges

miplote b ld-
FE WL 18 that
I with bullders

ted Universal

=% Earn more

£ Work less Tractor

L Tou plow, dise, culilvate, mew, haal, da
belt work, for about 33c @ day. SHafe,
prifile-free long 1fe, New plow 10l new

rovarse, Humdreds used. Save by buying
frem maker. Twa weeks trial. FREB

entalag. Wrile today.

Plnfdllllll' MFG. comrnn'l'
Bept. V-1

West Allim, Wis,

SAW—*FII.WEO}

MAKES A GOOD LIVING

J. H. Eellogg of Michigan
writes : "Mortgaged my fur-
niture and bought a Foley
Filer and one year lnter
had all my debts paid
and paid S400.00 on a
new home, I file for car-
penters  mostly, nnd
many days earn i
much as $16.00.°" Th.:.:— F

Nedribe, Iown, says: [ B
have filed G50 saws,
made §350. As I'm a
Carpenter, I just file gaws in
apare time—have more than
I ¢an take care of." With a

FOLEY. :SAW FILER.

you can do expert work ecaslly, quickly, without stealn, The Foley
fles hamd, band sl elreular saws betler than the beat Bhand fler.
The niw 1840 Model F-18 s the result of 40 years” experience in
Uard leling: sawe filem, and is unemuailed for accaracy, ense of sdjustment
and long life. Patented Jolnting principle brings uneven teeth bock to
aniform s,

FREE PLAMN shows yau how {0 sisrt your own cash business In snars
thime with snwll icvestmeni—no canvassing. Scond coupan  mow,—iar
obligatkon, me sslesman will enll.

Sae the '-l'lll':r Exhibit at the HEW YORK MWIF

SHOW, Booth 29%, Grand Central Palace;, Dee.

Mail Coupon for FREE PLAN
FOLEY MFG. CO., Wiy Wi

Bend Free Plan on Saw Filing business—eo obllgatlon.

A
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ICnntmu&-d from page 149A)

The readers of Popular Mechanics will
play an important part in putting U-235 to
use. There is no end to the practical appli-
cations that amateurs can work out once
the energy source is available. For in-
stance, it easily may become practical to
melt our highways instead of building
them as we do now. With intense heat
available a road-building machine would
be able to fuse all the dirt in its path into

” / BARGAINS FOR
% WOOD
Catztoy WORKERS

Craftsmen! Get Thiz Big
Book of Rore Woods 'Fl-
| neers, l'nlur:..” e
| Saw Potterns, Tools "an
| Supplies

Tusk out! i 1941 Bar ] g : .
i | g i S
Bl g i coloe pages in- ]'u_ghwa}' ideal for smooth trla!:rel, There
! §§“;1,'.',‘-’:.5f:{flt';{‘!i]},"F_.};”,g‘_::":{ﬁ’{ﬁa li ie will be many advantages to living under-
.'.' w. Ascinatin T z L 1
s modhs-— o r“"r[m"f:m inining ground, including the dead quiet.
B niiseie Tor raking bowk Sndk,. tabies, With heat so inexpensive that we can
Rt Tantims. 40 el afford to melt up any rock, aluminum will
If It's Wood—I1 Hove It '
Big bargalns in rare woods from Asis, Af- be almost as cheap as the common clay
piea, mnd the Indies, NEW LOW f _h. =
PRICES. Complete stock of Auerican rom which we could extract it. Iron ore
., YOAeers, vA. Grnamennsts, - ke ]
?;r;gi |::Lrl:|i'i.|.=|::?l Lrlu:':.'m. 1r-|||.l!. cL.ri.. lIII:IIIJlI.';L:.’- wnuld hE mduﬂed 1o meml n thE' veins
e Tﬁﬁﬂ-‘_’“i.-.:'i‘ﬁ'ﬁﬁ-"{g-—' themselves, instead of mining the ore and
g:ﬁ“;.r“,fﬂ':;',“."m'“n"‘g’;:"!v',r’E; oy hauling it to a distant furnace. Manufac-
. 17285, Mary st Dest A-4, Chieagn, 111, turing processes would be simplified. We
Harold F. Munt, President, CRAFTSMAN WOOD SERVICE CO. will be able to carry our agriculture in-
Enclosed nn:rll.'lr m{u:m.mu; on my st order) for which please dm:-rs, de'P'EndEﬂt of soils or seasons.
send g yaur bk mew 1041 Catnlog Mo, 14. .
PRI s 5 i w5 i w b 8 A8 RS A B A R kA e AR e R w‘hen ll‘he pr&s&nt Wﬂ-r EndSr ﬂ‘"‘pgs nll-lay
Y P begin to happen that will make this article
TR st e S v A L seem unimaginative. Until then the best

we can do is to see that science continues
EA N A GOOD INCOME to be free, that men have time and freedom

to follow hobbies and that whatever truths
are discovered are given to the public
without distortion as a help to preserving
freedpm i
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olice Siren Carried on Belt
Helps Stop Traffic Violator

| Fleeing traffic violators are caught more
easily by a policeman who wears a new
hand-cranked siren on his belt. Nearly as

I LT your paee vime. Writs a ace, reder; SANAE loud as a car siren and built sturdily to
H|qua|hi-rr:u;|-i-n£}§-i!2|.!?:I‘-Er:h::-:fragirhlzg Las ﬂ.nunln calif. With"’lt'ﬂnd hEl‘d use, it iS spun b'_‘_f t:hE' Dﬂ:‘lcer

to scream a command to halt as he pursues
WHEN YOU BUY FLASHLIGHT BATTERIES DEMAND an offender either on foot or on the run-

Hetels, Restourants, Auto-Courts,
Stores, Apt. Houses, Homas, e all
over America pay regular monihfy fors for
Pest Control Service. 1f you are ioter:
ested in earming 335 o $60 weekly, -
investigote this well:paying busines W
EE ‘Maoths, Reodhes, Ants, Form pasls, ste. cost
oo PR mililvas yeasty. Provession needed now in every

cammaniry. Cash bn on chi tremendéoy marker!
INVESTIGATE! 2o, ot e

pany teaches you this moaey-making busines ag

#’EVEREADY"” FRESH DATED BATTERIES | ning board of another car.

, N

The werd "Eveready™ is tbe registered brade-mark of Mational Garben So, Ims.
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MIDGET RADIO CO. Dept. P-1 Kearney, Nebr.
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i luﬂnllu hlrlll.ll or
mheetrical storei.

"B CXCHANGE ST. ROCHESTER. W. Y.

RESOLE SHOES

FOR oNLY

S0-L0 mends holea, worn spots
In rubber, leather, eloth. Spreads
like butter, Dirles tough over-
nlght. Flexible, non-skid, water- Ency
ey proof. Wen't come off —
guarantesd | 25¢ (25 repalrs).
m
At all 10c and hardware stores,

"WMHNHIL l"'-rl'llnr Mewberry, Murphy, McCrory. H-T!-n-r
MelLellan, Sears, Ward, Scott now Il;tur]ll' SO-LO d

Start a MAKE FAST SELLING
[ iioT /8 PRODUCTS AT HOME

Amazing prefits making esemetics—pollabes
Bu 5 l H Ess = Havors — auto  gpecinlties — and  solling
through agents, XMoo machipery needed, Our
of Uour
Dwn Euaraptes. Hend no meoney. Descriptive
Hrerature free.  Jusl wencd Poetal.

Blartling New Formula Book conislns scores
POPULAR MECHANICS PRESS, Depl. 141, ¥4 E. Onlark 51, CHICAGO

of lformulas for ""Easy to Make™ products
Heal monermpkers, Sold on  moreybaek

Say you saw it in

POPULAR MECHANICS

Extra Money Foom £ooks

SEND NO MONEY = Books Sent C.0.D. Anywhere in U. 5.

These [nmous :Fn:.r-:l'!nlslni Extra mhfng and nddress, Poy postman
Money Bodls have olped thots en delivery plus fow cenis pssts
Rancs af other, Let them n'.;ln.-. Hariwl for bhir FREE
help you oo, Check this 128 pager catplog of
list and mnil with your hielpinl books and plons,

SHOP NOTES LIEBRARY

SELECT 1 ms|:|uu.nn:|u51:;rl Uaerl‘l:li!
L of Sl
i NEW BABIEMANS S
THIS LIST G
Just Oul. For Bervice-

men, Stadont.. . . $4.00

ELUEPRINT READING

For Bullding Trades, . .§51.25
STEEL SQUARE

Besit Mothods of 17 a|:||.|.|' §1.00
1000 SPARE TIME MONEY

MAKING IDEAS

Htart Yokr Ciwn Busd rs
MECHANICAL Dﬂlnﬁﬁﬂ“

Lenrn Dirafeing; Good

Hal 100

SHEET METAL WORK
Bofh Light and Heavy

Mwl
TURN 5("""‘5 INTO
OMNEY

™M
TTae €1d Auto Parta 51.00
ﬁl-:rEﬂl BQDT & FENDER
Tp- 1n-c|-n1r Information. § 300
HAT TO MAKE
2-Vol Librury of Waorth-
Cratismen, o ... 50,98
1y o)
PRACTICAL :
MATHEMATICS
Real Help for Everyone
Whi Uses IMlaures. . . 5200
IIEFI!IIG[IIA'I'I L]
lectrie, © .a.u Be o Ber-
vice Elxpe . 55.00
THE BOY Il.l:.I:Hn.HIG
New Editien of
Fam

s Book, ., . ...52.00

AUDELS WELDERS GUIDE
New Book. Coverd Elec-
irle and Cins £1.00
MONEY MA.HIHE FORHULAS
MNow 48D Page Hook.
PAINTING & DECO II.I.TIMG
Mow Book ..., 5.50
UPHOLSTERY
Hrort H'IIJEI.'IT W onr Own. 52,08
AUT

Hnw Lo Hullid { ars,
= H'i! llg'- Fords. .. ..51.00
CoON
11 “-rll.!.“'l 1o Tae, . ... .51.98
BLUEPRINT READING
For Machine Trades, ﬂ. 58
ROPP'S CALCULATD
Cata Flguring 1o M’lul-
mum (Kroft Leather)§1.00
ESTIMATING FOR
BUILDING TRADES
Flgiiring I'tlrl.r.vr'.l.'lsul nmil

b Lo
R[PHH.DIHG lLll:'I'H'l
MOTORS

Enailes Anvone to bo-
rome ert. ... ... 51.00
SDILLESS PDI_!H‘I' GROWTH
Complete Direetions . , 52,75
[ﬂEiE ENGINE MANUAL
ractieal. . ... .. 82,08
TR AlLEH BUILDING

Four Tested Pluns. . .,  $1.08

POPULAR M EEHAHIGE PRESS

Room 141

JANUARY, 1941

200 E, Ontario $t., Chicage

PLANE+« PARALLEL - SURFACE
PANEL « RABBET - ROUT - TENON

wiTH QNE TooL!

THE BARROM MUOLTI-PURPOSE PLANER

$mys0
The Barrun Multl-Porposs Flanar is o pessagionsl,
thnomvine. versside, low cosi shep ool Vil pomMpLETE
any W b poof lecger drill pross. Dusrasissd sig
So o by simgroms, WL mot karm Uril prm Ghrars . S
|ated, inkereni bulaneed and ftted with 3 specal
[ii80ead Nuly-Fung sioal Kladas with bin ouid
dgms. Will eren E]le: |||:rww.mln painted  ani
varpished surfares. Mo other gool provades =g
il usew, Esdorssd hy dril
aal trninane et bors,

wes iEnnEREs
n wark

aim, pahilnet and petiern peak Exclnsivn
dmiun. Fai auplisd for. Ha werinsel Trr B oot
woursell in your ewn woarkshop or write for s
traied lijsraiemm,

MOMNEY BACK FREE TRIAL Ih-FI-‘EI\‘
Shipped prreel pest gmenald on eeeript of ek

ey nrder for $7.80 or 1 im 15, W, erf,g for Free Folder

I for A K FLLL imid ® jin
.,...T;..:I:-d. r'n'l': dli.l'ili '\flrl ||:Jm..m'I ink I' Or See Your Dealer

BARRON TOOL CO., 328 Architests Bldg., Detroit, Mich.

THE BARRON MULTI-PURPOSE
E=in-1 ROTARY WOOD PLANER

NEW'MMAEHIAI.
E

FITS ANY DRILL PRESS

Fits In Your Radio!
Installed In One Minute!

i yimir odd sorisl. Siogp
5 and linzaes frmm
iy eonnections, The
thie place of cxpensve
niiil ut'rlu.l wires, Holps
refice Lo B TRAOAMuE,
B @l B I':‘Td.
mil=ise of radio
@, tT-tu:m-T
1

.
Dutroit, Mich,

| S-SBEH
e

+ for M yoarm
Mo 2
el |
RINOER 5

AUALITY THDL'F
sducis of Mpeed W

Rautar Frama
Ptits Eg-ru;hﬁrludn-r

| ROUTER

s Camyy 1843 5. S3md Au, Closrn,

BRUSH PLAT!N G OUTFITS

s far autoparts, reflactors, faucets, bicyeles, ®
Mo tanks necessary. Free particulars.

GUNMETAL CO., AVE. M, DECATUR, ILLINOIS

FH

4000
OPPORTUNITIES

Tiousebold gonds, dlsplay  eard
ftems, wenrlng  apparel,  coa-
metled, Tomls, jewelry asod foyvs

are & fow of the thousands of
artledea shown in thle exeiting
catibog, Tor slesmen, agonts aml

iealors,
00 PAGES

Chock:Mll of Inlereating moncy
munkors, Salen Dicee Uhe misy jon-
CPEASE Vol onmiings 83 e #15
o alay and thmilling values, @a-
Iore.” Esch anmad overy 1em sold
widler & moner-hpek sinTamnios,
Get vour copy by seedlng for iE
REITE HL L

11- s
SPORS CO., Lccanven minn,

Marey,
SPORE COMPARGY

[T T g



Lzcizion is Heswnsd/ N A SOUTH BEND LATHE

HEADSTOCK, Cutaway view

showing imtcpnl fppe boaring
snd the opillary ciling syme

o <

ZEPERFINIEHED SPINODLE &
made of slloy weel with beare
ing puricen carburized, hands
ened, geound end supeifinished

F

45 =

1

INFROVIE SADDLE and coen-
pound pest with sdjusiabls
od Croms slede bridpe

tapet
i wide snd deep, i
p"l'd suppar St lh:m |':|H3.

BOVBLE WALL APRON is rigd JPRECISION IS ASSURED in Souch Bend Lathes by

combining fine workmanship with sound machine
design. Expert mechanics fit each unit with an exact-
ness known only to the machine tool builder,

South Bend Lathes are used in tool rooms of nation-
ally known manufacmrers for the most exacting classes
of precision work, They are also used for production
operations on interchangeable parts requiring a high
degree of accuracy. Conveniently located controls as-

e i s sure an ease of operation which results in a uniformly
keped moeel disc construction. efficient rate of production over a long period of time.

South Bend Lathes are manufactured in over 65 sizes
and types. Popular sizes are available for delivery from
dealer display stocks in important cities. Made in 9%,
107, 13", 14%", and 16" swing, in 3° to 12’ bed lengths,
in Countershaft and Motor Drives.

©OMN DISPLAY IN ALL PRINCIPAL CITIES

Baliimure, M= Machinery & LJ:EI{ Mew Yaork, M. Ye=A. C. Colby Mach, Co
Bowon, Mais == Souil Bend Lathe 'Works Philadelphia, Pa-—=%. B. Rapp. Machinery
Bridgepor, Conn.=A. € Bisgaod Pirmshargh, Pa—Tranter Masulsctaring Co.
Poffale, M. ¥.—=R. €, Nl Comspaay, Inc. Parila Chre, = Poriland  Machisery Coo
Chicagn, 10, — fguch Hend Lathe Works| Providence, B, |—Geo. T. Beynalds & Soa
Cloveland, Ohio—Reynolds Machinery Ca. Roechester. . Y. —Ogden B, Adams
Dhpren, Odio — O M. Gasiger Math. Ca. 5L Paal, Mina — Hobinsoo, Cary & Sasds
Dhtpoin, Mich. = Lee  Machinedy C_H]unj Sam Franeisen, Cal=—Moose Machinery Co.
Los Angeles, Csl==Eccles & Davies ch, 5 Wash. == Sinr Machinery Compiiy

*Bosion Sabes DiTice: 67 Widway, Kendall 55, Cimbridige, Masi., Tel. Teowbnlilge 6369,
PChicagn Saley Ciilice: Room 508, Machinery Salew Huih'lln_'. Telephone State 7185,

LATHE RUINLDERS XINCE Jyﬂ'ﬁ TG00 E. Madison St Ssuh Bead, Ind,, U5 A

FRIMTED BY POPULAR MECHAMICS COMPANY, CHICAGD, ILL.. U, S, A,

152A FPOPULAR MECHANICS



usgt in time for Christmas!

" :!##41- Vi &
CASH, 2L 444* (9, ORIG.

SELLING
PRICE

0
EASY TERMS While THEY La $125%
ofer? O bechuee of a4 EXTRA VALUE! NO MONEY DOWN

exceptional purehase con 1
eell these rebimll Noiscless

Bt o lec. o BOA 85 o sae | 10 DAY TRIAL
ensh, or for only Tic a week
Easy Terms —10c a Day

O my  ¢asy I1orim |'|r|r'r

I ||,|=|1 one carcfally rebaaile
Mo obligation. See before you buy an
wide apen 10 dl".f trilal. [’:.y N mohey

7 o e it Iooks like u oew noo-
chine costing three times a8 muecl. The F-
watil vou test, inspect, COfn pETE, ansd
use this Underwood Noiscless, Yo fudge

.lrg‘r_nf_ g Ir s mlf.!”lr_l T [AF]} f.rul'x {'.llrlll;HI'hulﬂ
wira B1 2500, [t's sont to you in Unders
wiksl |'u|.-"L1|'|:,: bnk with Uncderwosnd boolk

of instrictions on eare and  operation ar pourse) When you are convinecd
Buy for Yourself| Buy for Giftsl = s for goaisef. N e Yo sre sam e
Working al wings, ain you have ever seen I.|I|~|:| sav, 1

.n. HuISELESS HAEHIHE Burfuer ] mr:._-rl. tuv Bend only Toe a week or 8500 n
1;::::::.: month until term price of only $35.85 s

Latest achievement in typewriters]
Provides writing perfection with
SILENCE. For those who want the ad-

viintoges of noguiel boose or oflice. This

Underwood elimiinales the neree shallerimg
clafter comman fo pny models, Anoaid to | por those who have ne typewriver stand 2'YEAR BUAR“HTEE
bettor work beeanse it allows elear think- | or handy place to use & machine, § make

paid. There is ne red tape or investi-
gation — My offer is ouxactly as |
state it.

ANl metal
maunted i
casiers

ing, reduces futigue, improves necuracy. tlils special offer, This altractive stamd 4 i :
This typewriter disturbs no one, for it ia that ordinarily =ells for 54,55 can be I back this machine with my personal
i ¢ 22.00 extra added io your 2-yr. guarantee that it is in A-1 comli-
almost impossilile to hear it operate a fow Fours ke ooy ; ~¥T. K 4 RN :
feet mwny. You get nll the {estures of an poeouny,  Cumliy Preclly - Alube all Tie: LON- tion and will give first class serviee,
2 ! eemlond fratures,  (Sop Coupond

Over 30 wenrs of Fnir Dealing backs
this gunrnnte:.

FIRST CHOICE OF TYPISTS FREE! ... ous! Tveine counse

Underwood PLUS Meolseless typing.

Over 5,000,000 Underwoods new in usel Recopnized amplete Yan Zandt heme stnly course free with T oideraod,

us the Apest, strongest bullt? Here g oan office skza . . .
Utiiterwood with Iale Ibodern Features Uit give. you B Is carefully {llustrated, writlen expressly for home use,
SILENT TYPING. Hue all standard sguipment-—
kevboird, 2 colors, buck spacer, aviomaile reverse,

aliils ti. Thers s no risk! See befors you MAIL E‘JUPGH NOW - ii*mrhz Jﬁﬁ-ﬂ.ﬁf{/ £2L 4 ‘ ‘&-
By on fiy 10 Day Mo Obllgation Trial Plan. Itern  § Inlernational Typewriter Exchangs Dept. It::,"

iichine 1f not satlsfled. 231 W. Monrse SR, Chicago, 1L

Hond Upderwess] Neolseless (F.OOB. Chlcago) for ten daws® driel, Tf 1

WIBE 14" CARRIAGE keepr 61, 1 will pay 104 per month aniil easy term price (E35.85) Is
prai il I:I' "'.-'rl suflafled 1 wan return 1i expresa esilieel

Wide earrlage machines for governiment reporis, latge 110 carrlaze O™ carriage (8300 extral

affice forms, billing, ete., only £3.00 extra with order, AR i gl g o F T I

Tuked paper 147 wide, has 12" writing line, A Real TR g
By 1 2 Eebbil Underuesd Holoatoal Typewriter signaturcs nob acceptalie,

International Typewriter Exchange
231 W. Monroe St.  Dept. 101, Chicage, IIl.

DCheek
for type
wriler stand
8200 extru).

N IR i 4t iy i i i e inte

bl BeniL odl
recoipEt of st
pEynkeint an
L e




. “SMOKING THE WAY |1 DO, | SURE APPRECIATE THOSE
EXTRAS IN SLOW-BURNING CAMELS’

w~ | SMOKE A LOT;
SO | SMOKE CAMELS.
THEY BURN SLOWER— Y e |
GIVE ME EXTRA MILDNESS ||
. : ! - WITH A GRAND EXTRA ¢
| FLAVOR. MORE SMOKING '
| PER PACK IS ANOTHER |
EXTRA | GO FOR IM

A PLANE that's never been put to the
test of actual fight, What will happen
in that firse terrific power-dive? That's
the test pilot's job o find our, It takes
more than sheer nerve—it wkes extra
nerve and extra skill. Bob Fausel bas
those extras. .. geds the excras in his smok-
ing, too...with Camels, He savs: “It's
5“'1.'" D Bef exira .'h.rrl.ll-l-:i!:ll.:’ I ] f'nrll:ﬂ.
That extra flavor always hits the spor”

TRYING to tear a plane apart in mid-air is only part of test
pilor Bob Fausel's job. There are long hours of engineering
conferences . .. long hours of smoking, " That's where Camel's
cxtra mildnoess and extra coolness are so imporoane,” explaing
Bob (center, sborve)." Camels ure extra mild—easy on my throar,”

It's commion sense—cigarenes that burn fast burn hot, Camel's
s-l-o-w way of burning means more coolness, of course, plus
freedom from the frritating qualitics of excess hear. Make
Camels yoir steady smoke and enjoy éxtra mildness, exira

coolness, extra flavor—and exira smoking (see below).

# In recent laboratory teses, Camels burned
25% slower than the average of the 15
other of the largest-selling brands rested
—slower than eny of them, Thiat means,
on the average, a smoking pfus equal o

5 EXTRA SMOKES PER PACK!

EXTRA MILDNESS

EXTRA COOLNESS

I ). Reynalds Tob. Co., Whinatan-Halen, N &

AT

BH THE“HTBAS WITH SLOWER-BURNING GAMHS

THE CIGARETTE OF COSTLIER TOBACCOS




