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WHOSE FAULT ?

GOLDEN PLY BLOW-OUT PROTECTION

FOUND ONLY IN SILVERTOWNS !

.lhpnrier: “Pretty close shave,
Miss. What happened ?”

Driver: "We had a blow-out
that shot us right off the road.
Guess it serves me right. My
garage man told me my tires
weren't safe, but I just laughed
at him. & g . g
Don't let anyone tell you that
all tires are safe. They're not.
And the fact that thousands are
killed or injured in blow-out
accidents every year proves it.
To really stand up under to-
day's higi speeds a tire must be
specially constructed—it must
give you protection where you
need it most—msicdle the tire,

Thenew Goodrich Silvertown

is just that kind of a tire. It's
the only tire in the world that's
built with the Life-Saver Golden
Ply, a l?lver of special rubber
and full-floating cords scientifi-
cally treated to resist internal
tire heat. By resisting this heat
the amazing Golden Ply keeps
rubber and fabric from separat-
ing—it keeps heat blisters from
forming. And when you pre-
vent the blister, you prevent the
high-speed blow-out.

When Goodrich Silvertowns
cost much less than other super-
quality tires, can you afford to
be without the protection and
months of extra mileage they

ive? Seeyour Gmdnch

ealer now,

HEAT CAUSES BLOW-QUTS.
PREVENT THOSE
BLOW-OUTS WITH THIS
HEAT-RESISTING
GOLDEN PLY "

FHEEI Join the Silvertown
& Salety League. Sign
the Safe [’:T:I'I.-II].H Flml.;,t and
your Goodrich dealer will get
for you absolutely free a tail-
light emblem with red eryvstal
reflector. Noobligation to buy.

7%y Goodrich SMEW Silvertown

With Life-Saver Golden Ply Blow-Out Protection
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HALF E HALF MAKES
ONE SWELL SMOKE!

Give your pipe a new deal with Half & Half. Cool as a
call to show your cards. Sweet as holding four of a
kind. Fragrant, full-bodied tobacco that won’t bite
the tongue—in a tin that won’t bite the fingers. Made

by our exclusive modern process including patent
No. 1,770,920. Smells good. Makes your pipe welcome

anywhere. Tastes good. Your password to pleasure!

Mot a bit of bite in the tobacco or the Telescope Tin, which gets smaller and smaller
as you use-up the tobacco. No bitten fingers as you reach for a load, even the last one,
Coprright 1936, The American Tobaceo Company

V&= HALF-HALEF
T/te Safe Ppe -7vbacce

FOR PIPE OR CIGARETTE

When writing to advertiscrs please moention Populor Mechanics
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“Hold thesline
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“HELPS TO KEEP PEOPLE CLOSE

“I put through a call for my
Must be three hundred miles.

son down East,
the operator said. And next
thing you knew, there he was. Sounded just
like he was richt here. It wasn't like that
when I was a young fellow,”

L] L] -

Tuis counTry has the best telephone ser-
vice in the world. And it’s still getting
better—quicker, clearer, more useful to
more people. Each year brings improve-

BELLE TELEPHONE

AND FRIENDLY?”

ments |]'|_ I_l:'tll 'F"'l'l‘ll::'l'lr H i '|LI (I}*-:_r.ﬂ “L' Lﬁ'l-
(_11_|EI.._". lL}'l‘.lll !T"l errors on ]1:'\_ I|. thll
always a small percentage of the mi illions
Ii incdled dail b —'|!I.I.‘. e decre: ised .1...; 0 n [lll..
past six years.

Since 1929, the average time required
for long distance connections has lan re-
duced from 2.8 to 1.4 minutes and 927, of
these calls are now handled while you re-
main at the telephone.

Time has proved the value
of Bell System operation.

SYSTEM

When ieriting to advertisers please mention Popular Mechanics
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Why Gamble with Death?

INCE 1922 automobile accidents have snuffed out
the lives of more than twice as many persons as
were killed in all the wars in which America ever
participated. And if the present traffic accident rate
continues, one out of every twenty persons in this
country will be injured or killed in an automobile
accident within five years. And that includes you!
There’s one thing vou can do to help reduce this ap-
palling slaughter, and that is to overhaul your own
driving habits and eliminate the careless and “sloppy”
practices which sooner or later result in accidents.
Check up on your own driving by reading “Why
Gamble with Death?” in the November issue.

Next Month

IKE an arrow streamline trains

shot across the country, cap-
tured public imagination and lured
passengers back to the railroads.
But there has been more to it than
knocking off the square corners
and putting pants on the engine,
Power and weight were the big
considerations. Read the conclud-
ing part of “The New Era of Rail-
roading” next month and learn
how the railroads found the an-
swer, The article is illustrated
with eight pages of Coloroto pic-
tures.

Wanted—a Blizzard

ATURE cannot be relied on

to produce a blizzard, a
thunderstorm or a cloud bank
when the movie director is ready
to shoot such an effect, so Holly-
wood has its own corps of weath-
er makers and its own machines
for making everything from fog to
sleet. Head how it's done next
month.

Hunting Tips

F YOU'RE going on a hunting
trip this fall, you'll need more
than a good gun and a good dog.
You'll need proper clothing and
such things as a knife, a water-
proof matchbox and a host of
other odds and ends which take
up little space but add much to
your comfort. Next month Bob
Becker tells you what to take
along and how to use it.

Publizhed monthly by POPULAR MECHANICH C0.. 200 Easzt Ontario Street, Chicage, T. B. A. BEingle copy In United Biates, 85
cents: §2.60 n year, $4.00 for two ¥ears, £5.00 for three years In United States and possessions, Cansda, Newlfoundiand, Labrador and epuns
tries of the Americas and Bpain. To all other countries add $1.80 a Fear extra for overseas poftage. Changes In address must be reported
to us immedistely to siiminste delay. Entered as Becond Class Matter, Sept. 15, 1003, at the Post OMoe at Chicago. Illinolz, under Act of
Mareh 3. 1879, - Entersd as Second Class Matter st the Pest Ofce Depurtment, Cansds. Coprright 1886, by Popular Mechanles Co. In the

United States, Australia and France.
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ARE YOU
NEGLECTING
THE FINISH
OF YOUR CAR?

Weather and dirt soon play havoe with
any car's beauty. They quickly dull and
ruin the finish unless it is Simonized.
So you are neglecting your car if you
don't Simoniz the finish right away.
Simoniz takes all the wear the finish
ordinarily gets . .. makes it last longer,

and keeps the colors from fading.

If your car is dull, first use the wonderful
Simoniz Kleener. It's the quick, easy way
to restore the Justre. So always insist on
Simoniz and Simoniz Kleener for your car
and it will stay beautiful,

MOTORISTS WISE

(Contents—Continued)
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CONSTRUCTION
Tall church spire moved to widen street ......c0.. 528
San Francisco water tunnel ............cc000004 543

Glued wall system replaces lath and plaster.......5458

FARMS
Spray system easy to make with water-pipe nozzle. 512
Horse crated for shipment on express car ......... 519
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Pilot light in wall switch is guide at night .......537
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MOVIES AND PHOTOGRAPHY

Two-and-one-half ton camera to map the heavens. .505
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Dicsels furnish light and power for show .........518
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Flash camera for closeups aims from two inches. .. .538
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RADIO AND ELECTRICITY

Portable electric generator for small cottage......566
Four-tube receiver tunes from one to ten meters. ..577

All-purpose portable hearing-aid amplifier........578

How to read schematic circuit diagrams ..........580

Hints for radio experimenters . ....:::4:¢ [Rpap— 1 |

Radio cabinet refinishing kit for service men ......582

Tiﬂr call Iupp":. a'l'ld. bias cciscssssrns - ]
SCIENCE AND INDUSTRY

Paint remover is washed off with water ..........521

“Fingerprints” of chemicals identify substances....527

Mosquitoes tinted to trace migration .. .....c000¢ 533
How earth looks from moon is shown by globe. .. .. 556
Laboratory like car to study air-conditioning......567

Star globe for amateur astronomer .......:0020.:.578
Two-story "atom smasher™ to aid scientists......576

SPORTS

Water skiing latest sport for German fans ........ 512
Ice skates with double blade reduces ankle straim. . 526
Bobsled roller coaster ride latest in thrills, .......544
Streamline tennis rackets used in England ........572
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READ HOW SKINN
GAWKY MEN GAIN

10-,25 POUNDS

THIS NEW QUICK WAY

Thousands gaining normal husky
pounds —in just a few weeks!

SK‘[N‘NY, friendless men who never could goin an ounce can
take new hope from the experience of thousands of othera
with this new scientific treatment that is aweeping the coun-
try. These others have gained 10 to 23 pounds of solid, nat-
urally attractive flesh this new, easy way—m just a few weeks!

What is more, this new discovery has given them naturally
clear skin, freedom from indigestion, constipation and nervous-
ness, new pep and popularity for social and business success.

- o -
Why it builds up so quickly
Sclentlsts recently discoversd that grent numbers of people are thin and run-
down for the single renson that Ihr}' du ml: let enough digestion-strengthening
Vitamin B and hiood- onrlrhinn'ln daily fond. Now the richest
known source of Uhis marvelol B-mlldlm ‘I-’Ilunin B 13 cultured ale vesst.
By a new T the fAnest Imported culiured ale yewst s now concentraled T
times—made T times more powerful. Then it la mmhinﬁd with 1 kinds of blood-
uilding iron, pastearized whole yeast lnd other valunble ingredients in
pleasant litile tablets known as Ironized Yeast tableta
If you, ton, nesd these vital elements to boild you up, get thess new *'T-power™
Tronized Yeast tablets from your druggist today. Then, day after day, watch flat
chest develop and ekinny limba round out to natural, busky atiractiveness.
Constipation and indigestion from the same cause guickly wvanish, skin clears
o pormal beauiy—you're an entirely new person.

Money-back guarantee

No matter how skinny and rundown you may be, try thess new Ironized Teast
tablets just o ghort time, and note the marvelous change. See If they don't
build you up in just & few weeks, o8 they have thousands, If you ame not

with the benefits of the very first package, your money back instantly.

Special FREE offer!

To start you bullding up your health right away, we make this absolutely FREHR
offer. Purchase & packnge of Ironired Yeast tablets at onee, cut out the sen
on the box and mail it o us with o clipning of this paragraph. We will send
Eru & fascinating new book on health, *"New Facts About Your Body." Hemem- Posed by
, results with the wery first pockage—or money refunded. At oll druggists, professiomnal
Ironlzed Yeast Co., Ine., Dept. 5310, Atlanta, Oa. models

When writing to advertisers please montion Popular Mechanics
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IN A NEW 12-0UNCE SIZE
Tamper-Proof, Sealed Container

This new 12-ounce sizge of Genuine Improved Pyroil is
sufficient for S-quart, B-gquart and 7-guart erankenses. And it
costs you less]! A triple value: an improved produet in nn im-
proved container for less mon Sealed at the factory, you
ean bo nssured of Genuine Pyroi whnﬂuu nak for this new size.

Improved Pyroil is o matehless product. It definitely snves
you money. Its regular use safeguards all frictionized parts of
your car against excessive wear and other damages. It sives
common repairs. It frees away sludges, gums u.ml mrl:mn
Improved F! oil gives your car new power and “pep.’

The ecupon below will bring you many surprising and im-

:rtuut. facts ahout the money t?h u can save when you use

mproved Pyroil regularly. Sold throughout the civilized world
at serviee stations, %ﬂ.gu and other dulﬂra Manufactured
and Guarantesd b oil Cnmpn.u? der, Founder,

510 Pyroil Bldg., Crum. Wis,, U. B. A,

FYROIL HAS BEEN TESTED BY POPULAR ME-
CHANICS AND IS USED BY POPULAR MECHANICS'
PRESSES AND EQUIPMENT.

DISTRIBEUTORS: NEW PYROIL PRE-
MIUM PLAN NOW IN EFFECT GIVES
NATIOMALLY ADVERTISED MER-
CHANDISEOF HIGH VALUE ABSOLUTE-

Glnulnl
bears this signa-

ture on every can

LY FREE. CHECK COUPON FOR FULL LA
DETAILS, AND FACTS OF BUSINESS
OPPORTUNITY. A
l!—'_—--—_————_—_——-.————‘
PYROIL COMPANY,
| 5120 Pyrail mid |
rosse, . 5. AL

I 0 Plosss uud Fl:\ec important facts on Pyroll's money saving
| tentures. |

O Plense send deinils of New Premiom Plan and Business Ogpor- I
tunity [or ms. I

Name. .

LUBRICATION PROCESS
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Bromofed~ yhen others were fired!

dent Shaw

The Story of LaSalle Stu

“Since the War [ have been book-
kesper at 15 a week. Married, with
one baby girl, I found it harder every
month to make ends meet. 1 was

“"Last winter my wife brought m= o
LaSalle ad on Higher Accountings—
showing how | could study In spare
time for the job ahead. 1 investi-
gated, and enrolied January 23, Just

“Suddenly, orders came through to
cut the force. I watched seven men
in my department get the bad news
and leave. Then the office boay tapped
mi, faid I was "next.” My heart sank

desperate !

in time! For=— aa 1 followed him to the Front Office.

*I have since been promoted twice,
gnd now carry the title of Chicef
Accountant=—at a salary several
times groater, The future looks
bright. If it had not been for LaSalle,
1 would be looking for a job right

now, "

“MNaturally, I hod more work to do,
with the smaller force, but my train-
ingd made it easler. | learned quickly,
and when the Department Manager
left, the boss moved me up.

**Smillng, the boss handed me a let-
ter. It was from LaSalle to him,
announcing my enrollment and my
good work on the first lesson. *We
are Keeping vou,” he said, "because
we like your spirit.”

BIGGER PAY FOR YOU-
thru LaSalle Sparelime Traning

LASALLE EXTENSION UNIVERSITY
Depl1064-R,Chicage

Please tell me how T ean take full advantage—
right now—of the opportunities in the business

I nm checking below. And send aloog your free
booklet on that field.

That’s a story of what spare-time study - [] Business O Railway
has done for just one man. There are thou= o TE:';;‘:““““‘ O Bt:f:::"n'
sands of others like Shaw who found Management Correspondence
themselves through LaSalle. Now—how o Mﬂnﬂﬂﬂ - O P‘E‘mﬂ"*' -
@ , p esmonship anagemen
n']mut yourself? Do you want a better posi- [ Paper Salesmen’s [ Laws
tion and higher pay? Training LL. B. Degree
You can win them, even today, if you a “;;1“'"-! Station  [] c"l:““‘“‘""'
] anagement L
can do the work. LaSalle experts will show O Industrial [ Office
you how, person ﬂ-uj" E'l-lldl;‘- you step b]l' Management Mansgement
step to success. Simply mark on the cou- O Higher 0 Chain Grocery
A Accountancy Management
pon the field you are interested in, and we 0 Expert [ Business
will send you FREE, a valuable booklet Bookkeeping English

about it, telling of opportunities open to O Effective Speaking [ Foremanship

you. No cost or obligation—~and what you [ .

find out may put you on the road to sue- Fr— )

cess and financial independence. ™ = [ & ~UTTUtTTTtTTeemememTTemmeet
Poaltbom oo

The opportunity that is open today—
right now—may not he here tomorrow.
Don’t put it off—but reach for your pencil,
fill out, and mail today.

LASAILLE

EXTENSION UNIVERSITY

When writing to advertisers please mention Popular Mechanics
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Mystifying the Man
whoMystifies the Public

by Blackstone

World's Foremost Magician

AGIC is bread and butter to me, I earn my
living by mystifying the public with such

famous illusions as the apparently disembodied
and living head of a woman., Yes, I've amazed
and baffled millions of theatre goers, but the
tables were turned the other day at the Gillette
factory in Boston. I was the one who was amazed
during an inspection tour of this marvelous plant
where Gillette Blades are made.

I stood wide-eyved with astonishment as
I watched the operation of the automatically
controlled furnaces in which Gillette steel is
hardened. On each furnace is a magical black
box. In this box is a steel strip of exactly cor-
rect hardness for perfect razor blades.

Then—as the steel in process passes through
the furnace it must match this bellwether strip
for hardness. If the slightest variation occurs—
presto chango!—the temperature in the furnace
is automatically raised or lowered to bring the
steel to the exact required temper.

And I was amazed to discover that the edges
of the Gillette Blade are so sharp that they are
positively invisible. I was unable to see them
even through the most powerful microscope.

Summing it all up—when the scientific wonders
in this plant can mystify a professional magician
—ign't it natural that the Gillette Blade shaves
stubborn bristles with maglcal ease? I am con-
vinced that every Gillette Blade shaves you in
{}erfect comfort because every Gillette Blade is
tself perfect. It's a mystery to me how any man
could shave with any other hlade.

With these important focts before you, why lel anyone
deprive you of shaving comfort by selling you o substi-
tute! Ask for Gillette Blodes and be sure fo gef them.

GILLETTE SAFETY RAZOR COMPANY, BOSTON, MASS.

(Contents—Continued)
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dence Schools.
ADVERTISING

Would you like to become an advertising man ?
Would yeou like te know if you possess the
necessary gqualifications? Then here's your
chancel! Send the coupon — today!

INTERNATIONAL CORRESPONDENCE SCHOOLS

-

BOX 5633=H, SCRANTON, PENMA.
Y  Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why," w
and full particulars about the subject before which I have marked X:
(I MECHANICAL ENGINEERING { {RADIO [ | DIESEL POWER
(] AIR CONDITIONING ] ADVERTISING
TECHNICAL AND INDUSTRIAL COURSES
O Strugtural Draftaman O Mochanical Draftaman 0 Steam Elsctrie Engineor O Survering and Mapping
O Structural Engineer O Machinist [} Marine Engineer O Coal Mining [ Mine Foremnan
O How o lovent and Patent [ Toolmaker [0 R, R. Locomotives [0 Navigation
O Electrioal Engineer [ Patternmaker [ H. 1L Section Foreman O Cotion Masufacturing
[ Electrie Lighting [ Gas Engines [} Air Brakes [ Woalen Manulncturing
0 Welding, Elestric and Gas [] Aviation Enginea O R, i Sigoalmen O Agriculture
0 Reading Bhop Bluspein 0 Automohils Mechanis 00 Highway Engineering O Fruit Growing
O Boilermaker O Helrigeration O Civil Enginsering O Poultry Farming
BUSINESS TRAIMING COURSES
[0 Businsss Mansgoment O ¢ P, Accountant [0 Bervice Station Balesmanahip O Railway Mal Clerk
O Difce Management O Bookkeeping 0 First Year Collegn [ Grade School Subjerts
O Iodustria]l Management [ Becretarial Work [0 Businesa Correspandencs [0 High School Babjeots
[ Traffic Mansgement [1 Bpaniah O Lettering Show Cards [0 Bigns L[] Collega Preporstory
0 Ascountaney [0 Frenoh 0O Bienography and Typing C1 Tiluest rmting
O Cost Ascountant [ Salestnanslsip [ Civil Herviee 0 Mall Carrier 0O Cartooning
Name...... 3 i ¥ I — ABRICIE oo oisriiasnsnssrsesssmnisssasm
If you repide dn Canmoda, #end  fhis coupon to the [niernafional Correspunidmcg HSchools Canodian, Limvited, Mondreal, Canada

When writing to advertisers plense mention Popular Mechanics



Ad Man and Author at22

“Took the N.I.A. course at eighteen,
Todsy at twentyv-two am Assistant
Enstern Advertising Munager of The
Billboard, and editor of Ad-vents,
monthly newspaper of the Association
of Advertising Men of New York, Have
just =old a story to Famous Detective
t'ﬂ.nes for I\IS:.\- 5o a2 an ad man and
auther permit me to say, "If you want
to write ad eopy or fietion, try N. LA "

Joseph G. Csida, Jr.
23063 Williamsbridge Rd., Bronx, N. Y.

How do you know
you can’t WRITE?

Have yvou ever tried?

Have wou ever attempted even the least bit of
training, under eompetent guidance?

Or have you been sitting back, as it is so easy to do,
waiting for the day to come some time when you will
awaken, all of a sudden, to the discovery, “I am a
writer'? :

If the latter course is the one of your choosing, you

robably never will write. Lawyers must be law PlFr]ﬂL
u.;;mm:rs must be draftsmen. We all know that, in
our times, the egg does come before the chicken.

It is seldom that anyone becomes a writer untl.'l he
{or she) has been writing for some time. That is why
so many authors and writers spring up out of the
newspaper business. The day-to-day necessity of
writing—of gathering material about which to write—
develops their talent, their background and their con-
fidence as nothing else could.

That is why the Newspaper Institute of America
bages its writing instruction on journalism—eontinuous
writing—the training that has produeced so many sac-
cessful authors.

Learn to write by writing

EWEBPAPER Institute training is based on the New York
Copy-Desk Method. It starts and keeps you writing in
your own home, on your own time. Week by week you receive
actunl assignments, Just aa if you were r:;;ht at work on a great
metropolitan da.ﬂ} Your writing is 'lndlrtdli.uftg corrected and
constriuctively eriticizged. Under this sympathetic guidanee,
vyou will find that (instead of vainly trying to copy someons
else’s writing tricks) you are ra idly developing your own dis-
tinetive, self-Aavored stv]e—un Drgomg an experience that hna
a thrill to it and which st the same time develops in you the
power to make yvour feclings articulate.

Many people who should be writing become awestruck by
fabulous stories about millionaire authora and, therefore, give
little thought to the $25, 850 and $100 or more that can often
be earned for material thet takes little time to write—stories,
articles on business, fads, travels, sports, recipes, cte.—things
that can easily be turned out in leisure bours, and often on
the impulse of the moment.

A chance to test yourself

We have prepared a unique Writing Aptitude Test. This
tells you whether you possess the fundamental qualities nec-
essary to successful writing—acute observation, dramatic in-
stinet, ereative imagination, ste. You'll OOV mlnnp; this test,
The coupon will bring it, without obligation, Newspaper Insti-
tute of Amerien, One Park Av enue, New York,

Newspaper Institute of Ameriea |
One Park Avenue, New York I
Bend me, without cost or obligation, your Writing |

Aptitude Test nnd further information about writing for
profit, as promised in Porvear Mecaanics, October. l

Mies
Address. .
(Al mrrnmndem: mnﬂdmtlﬂ. ‘m mimﬂ:e.rn will ecall on ;'nu_'#_l

— —— I — — — — — — — — — — —

Mr. |
I

[ —— e — ————
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Train il Thin
GOVERNMENT
AFFRONED

thowsan of newly trained menl Lineoin tralning
gualifien you for success, Training

forr Government Pllot's License or
Governmont Acrplane and Enging
-y Mow In 98th @—

Mechanic®s License.
A Month

11 wvears teaching avintion. i
incaln r:rﬂllunu-n oW el ool Ly Tends
ingg mirlines, factories, }mlun l’_n.wem
menis mnd sgrviee com 8. ll.‘!
Alrline Pilots In econstant contaet wl uu- I|'|=I.l.|!|
& n r'n ‘rr o reciEnmend  our nﬂll.teu ror i.‘»oi
T tons. Act now. Write st onoe.
C -n-— State your sge.

LINCOLN AIRPLANE & FLYING SCHOOL
201-6G Aircraft Bidg.; Lincaln, Nebraska

|-.||'

Lagin o Baer
Big Joka
s"" in Eleeiricit l.—rhr Big MFay Fisld.
. Experis needed lor present mil
Potliler Damy— 'I VA" —oihor goye-
al projects seon ready. Blark Now,
Easy. Laver st
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.l:l.—u wihl
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L L. Cooke Schaol of Electricity, Dest. 17, 2150 Lawrence Ave., Chicago

Speclal Tool Offer—Now !

I'on't waste the best yeara of yoor life.
fl'nrn this mnne:‘-mqhil:g busitess in a
o Imonthe, Day or Evening, and beoomes
|I'uil I J:ltr nt. Big demand, Highly en-
firraeed — il b "'t|.?-' I. Practienl train-
-'[-"- idual instruction. Essy terma, [0
Employment Ser - Write TODAY A

fer FREE Cilllﬁ! P —3» MNew York School of
| Mechanical Dentistry, 125 W. 31 St., New York

100% Improvement Guaranteed

We build, strengthen the vocal organs—nof with
sietng (essons— but by fundamentally sound and
!-I:'ti'llrll'lf' Wy eorreot siient exercises . . . and absolute=
Iy gtiarond e ‘tqultl:!-rutrnn:. -,Irutlm.un—wnh.lumnlﬁ
m'l:ul}n!i‘!.l -rr-un:l ful ¥oios bosk=—sent [tes, Learn
WERY wwou e llII‘!. .l"|'Jr ol W No liletutlizite pmni
ta anyoma under IT vears unless sign |.I:r|;r||1
PERFECT VOICE INSTITUTE, Studie 13587
64 E. Lake St., Chicage

LEM*N WATCHMAKING aw

NCRAVING
BY OUR PROFIT-SHARING PLAN

OUR GRADUATES SUCCEED

il Ona ol our Iows stodents started in o very small way—aow

doing over §30,000 & year. Another in Wissonsin, over §10, (0040
the |:'rl|l. vear. Ih or night classes. Call or write for FREE BOOK.
Chicago School of Watchmaking, Degl, 4801, 155 N, Clark 8., CHICAED,

Aummo’s’iuz Racmn‘néiﬁsuﬁ

Nine Chapters—G66 !.llustrulum ol gn. midget and champlonship
cars and drivers. How to bulld cars and bodles
—14 plates working drawings. Conwverti
Btock cars to 1356 m.ph. racers. Avswers o
questions on Bpeedmz up  GArE, m;l.mﬁr.

speed, revs., rmules, speclfications, trae
records, ete, _I'mr]l-.lI-:!I 100, C.00,00, §1. 11.
Order NOW. Hay Kuns,

Dept. B,
Madisonville, ﬂ:i_ni.'i nnati, Ohio.

FOR

ASK

EPAGE’S

CASEIN GLUE

A Sewld CASEIN GLUE
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EASIER WAY
TO SUCCESS

11A

ELECTRICITY

INDUSTRY OF THE AGE—TRAIN NOW FOR A REAL FUTURE

LEARN THE GREATEST

Finance Your Training/

Are you dissatisfied with your job? Are you out of a job because you lack specialized
training for a live industry? Is your future uncertain? Then let me show you an amaz-
ing, easy way to get your start in Electricity, where thousands of TRAINED MEN
earn good pay. Where hundreds of Coyne Graduates are drawing Good Pay every
week. Coyne has been training ambitious fellows for the Electrical Industry since
1899, Whether you are 16 or 40 years old, Electricity thru Coyne training offers you
vour start for a real future—and you can start training any time.

Opportunities for a good job, or a business of your own

Here is YOUR oppartunity. Every day brings news of new developments in this fascinating, hig-pay
field, with new jobs and a greater future for the trained man than ever before. If you are n.mhﬁl.ijgaus
to get ahead, I want to help you. MAIL THE COUPON BELOW and I'll tell you nbout my finance
plan, which has enabled thousands to get Coyne Training with very little mnnﬁ'ﬂ: Get training  first,

then take 18 months to complete small monthly tuition payments starting FI ; r c ﬁ
o LB

MONTHS after you begin your training. NOT a Home study course.

Learn By Doing In 90 Days

PROOF Go'ovias amvins

The great e Shops are famous the world over for their unusual Learn-by=
Doing methe Inl "‘_"d’-cﬂ' 1nd1:i'idmﬂ lna: ﬁuclih::n.l']'hu:ru is mi:- book study, no
reciting—you learn quickly and thoroughly by doing actual jobs under the .. x . :

personal guidance of trained instructors, on a great outlay of machinery and c;um"--”:;'}.:milﬂﬁ“"l?::f::sb:‘.“n or_Liwesic shap
equipment assembled strictly for training purposes. That is why, in 12 short  weeks after leaving school 1 took o wiring job."*
weeks, we are able Lo take fellows without previous experience or a lot of book reports . O, Berndt of Ulinois, “and the profits from
learning, and train them for their start to a real future, this one job alone more than paid for the entire

course,”’ A, C, Hoehnale of Ohio sayve * Received ; 1
MANY EARN miises in poay, doe to the training [L rml_;l:z-:]ﬂzt
WHILE LEARNING i

Coyne,"” And I could quote from hundreds of similar
If you need part-time work to letters from successful Coyne-trained men. What
help pay living expenses while at

DIESEL OPERATOR
ARMATURE WINDER

AND TESTER they have done, you should be able to do!

sctiool, tell us your problems and N w

e sy be Wble £ help you as we gy Bt GET THE FACTS ... NO

Then, after you graduate, our Fres INVENTOR Coyne Is your great chance to get into this bie-
s BILET i ke, ol " pay feld, This school is years p e e b

Employment Department willgive | MAINTENANCE ELECTRICIAN | Friluing is tested. And 1t tosis vou wothing to hog

rou life-time employment service,

very Coyne graduate also re-

ceives n Life Scholarship, with

free technical and business service

anid privilege of review at any time
tﬂllt]unui tultion

without o Inrge.

SERVICE STATION OWNER

and many other money-moking opportuns=
ities in the Electrical field, Learn by actual
work om real dynaifios, engites, pPoOWer
fnachinery, nuios, swlichbooarls — egiip-
ment ranging from door bells to lan

!‘n:-wl-f motors, controls and generators,
ull operation every day.

DIESEL ENGINES
REFRIGERATION
AlIR CONDITIONING

These two (ast growing Industries offer
opportunities to the tralned man. Right
now I'm incloding instruction in Diesel
Enflines, Electric Refrigeration and Adr
Conditioning at no extra cost.

HOME OF COYNE SHOPS
This is our fireproof modern home wherein

uipment. Every comfort and
convenience has been arranged to make you
happy and contented during your tronining.

ovut abgut this amazingly easy, proctical way to léarn
Electricity. Simply mail the coupon below and
I'll mend you the big, free Covne
bonk, with photographs . . . facts
soctpportanitics. There's no
ablign + » «» B0 BCL at once.

Send Today for
this FREE Book ! ;

500 8. Paullna St., Dept. 75-72, Chicago,

Without obligating me, send full details of vour
. “Pay-Tultion-After-Graduation ["lan nn.d!.(]].ig
I Free Ilustrated Catalog.

. PR, oo ad b a et e A PRt B2 R Fesranerr e

H. C. LEWIS, PRESIDENT FOUNDED 1859

ELECTRICAL SCHOOL

500 5. Paulina St., Dept, 70-72, Chicago,lll.
When writing to advertisers please mention Popular Mechanics
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Arrest Him, Officer!

I'LL HAVE COMPLETE FACTS ON
THE OTHER FELLOW TONIGHT!

TR e TE]

10%
NUMBER T

ollow This Man!

ECRET Service Operator No. 38 is on the job . , , follow kim
through all the excitement of his chase after the counter-
feit gang. See how a crafty operator works, Tell-tale

finger prints in the murdered girl's room that help him solve
the ﬁrmt mysteryl BETTER than fiction because every word
is TRUE. No obligation. Just mail me the coupon and get—

FREE 1o 38 Vade to tis Chiet

And the best part of it all is this—it may open vour eves to
the great opportunity for YOU as a well paid Eingl.:r Print
Expert. This is a young, fast-growing profession, The kind of
work you would like, Excitement! Thrills! Travell A reguiar
monthly salary. Reward money. Awd remember: graduates of
this ool HEAD 47% of all Identification Bureaus in the
U. 5. Quick! Mail the Coupon NOW and I'll send you these
Free Confidential Eeports!

INSTITUTE OF APPLIED SCIENCE
1920 Sunnyside Ave,, Dept. 1357 Chicago, Illinois
------------u----------------1
Institute of Applied Science
1920 Sunnyside Ave., Dept. 1357, Chicago, lllinois
Gentlemen:—Without any obligation whatsoever, send
me the Reports of Operator No. 38, also your illustrated
Free Book on Finger Prints and vour low prices and

Eazy Terms Offer. Literature will NOT be sent to boys
under 17 years of age.

Name

Age

C L L L Pl 1 i I Il T ey 7]
When writing please mention Popular Mechanics
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HOTEL TRAINING

=Far Beiter Positions. . . Substantia] Salavies=Llasses Nuw fﬂll‘lll.ﬂ.l
Increasing opportunities for trained men and women
in faseinating, nationwide hotel field. Qualify thea
short, specialized, intensive courses in America’s
only exelusive hotel training institute. Come to
Washington., Learn in four months on real hotel
equipment, Biudy under expert instructors in
£200,000 specially designed institute. Enjoy the
attructions of Washington while training. Day
clagses start Oel, Jan., Feb. National Placement

e ‘;ﬂ irt FREE of extra charge.
ade=
L

Humnidresis of graduntes making
oo I Hr_ll,l:l,l, :R-I:E-I'II.I!‘I'.EAF
Clluts, Apartment  Hotels,
Bchools, Restnurants, Hospitals
everyvwhore., Free Catalog gives
——— full details—write for it now,
LEWIS HOTEL TRAINING SCHOOLS
Division RMS-340 Washington, D.C.

Be a DENTICIAN

Learn at hame te make Crowns,
Pintes, Bridgework, sitec., for Den-
tists. Easy, practical way to Jearn
mechanioal dentistry at home in spare
time. Full Equipment of Teols and
Materials Included with Course.
Low tuitlon. E terms, Writa
for FREE BOOK ut thisn money-
making profession that 18 not affected
by “machine age"
McCARRIE SCHOOL
OF MECHANICAL DENTISTRY
20T N. Broad §i., Depi. T Philadsiphis, Pa;

LEARN CARTOONING

by the method that has developed hundreds successfully. Bend
name, address and age lor free chart to test your ability.

The Landon School, 1738 National Bidg., Cleveland, Ohlo

ENGINEERIN

B.S. Degree in Electrical. Civil, Chemical, Radlo, Me-
chanical or Asanautionl Engimoering in twd yYears,
Locatsd in an industrial eenter with that Engineer-
ing atmosphere. Earn board, Low tuition. Preparatory
Department. Enter Deec., Mar., Junes,Sept Catalog.

InpianA TecHnicaL CULLEGE

229 Eart Washinglon S8i., Fort Wayne, Indiana

‘Why VOICE Students Faif

DEGREE IN
TWO YEARS

closing siartiine VOIC ACTH ihai may e

humdreds of duollirs 1o svery

vemking strung, rich wuiea for e P li'ﬂ.llli

of speaicing. 80 dayr’ fres meading—then me

i, etarn (t—thet's

Studbs 1387
Chicagn
——

waman

BLO0 O
FHOF. £ FEUCHTINGER
&4 E Lakn Sirwst -

PLEASURE or PROFIT

for profitable business or fascina
hobby, at home under guldance of gquall

P oo s e s s
| R Protogranty? partcuiars and roquirementa:

I.'-I:llﬁm SCH PHOTOGRAPHY
601 michigan ﬂ-nsqr Dept. 1307

Chicago, IHinoks
Eend bookiet, "'Opportonities tn Meoderns Photegraphy’’, foll partioulars and
requiremenis,

DT o i s el ol i ., . o e T R——
Addrers = - e s
R o i i e o i A il Bilgle. .. csiunsiassnns



POPULAR MECHANICS ADVERTISING SECTION 13A

&

BUT JIM, | (" MARY'S RIGHT, | Y| [S0ESS T HAVENT & ‘m w_

g | PONT BEE HOW (REALLY CANT SuPPORT LIKE MARY To MaRRY  |I4 i
| WE CAN AFFORD Y, A WIFE. : AN ORDINARY MECHANIC, fi7L]

TO MARF&‘ [ it e —=

~ LOOK .—lEE‘E Nr:t e
{ HAS TRAINED HumureEDS'
|OF MEN LIKE ME TO

-

[ AND 1 AM BEGINNING KNOW RADIO. || SEE | HAVE

“THIS IS SWELL FUN, You CERTAINLY [ “THANKS" YoU
TO MAKE MONEY (

TAKEN N.R.l.

. L MINE NEVER
MAKE GOOD MONEY ON THE SIDE ALREADY, .
\1 GUESS ILL GET THAT . RADIO SURE 1S FOLL] | \SOUNDED BETTER |\ TRAINING
FREE BOOK jf OF OPPORTUNITIES | | A TEREE -]
ﬁ‘ - FOR TRAINED MEN. ) ":\El /= | =y | ]
i II - - : —

L i e s ) ILL TRAI M YOU AT HOME
NOW YOURE FUTURE FOR Iﬁ )ﬁﬂ"!" Spare nme FOFA ;

ON THE waAy | | US IN THIS GOOD RAD'O JOB'

TO SUCCESS #7735 RADIO FIELD,
Many Radio Experts Make $30, $50, $75 a Week t .

Iho you want to make more money? Broadeasting stations em- "
g.l. W enginecrs, ntors, sintlon mManigi I'i i pay u tio "
5000 a vear, Bp time Madlo set servicing pays ns much ns \

00 to $0M o year—{ I time servicing jobs pay as much as £330,
50, 50 a week. Many tadio Experts own their own full or
]||_11 time Radio businesses, Radio manufacturers and johlwers
|_I|||'-|.'| lesters, Iospectors, foremen, engingers, Servicemon, pays=
ing up to 56,000 o year, tadin operntors on gl :];H ot good pay

and see the world, "u"';!tnl e, police, avieti commarcial ;
Radio, and lood speakir sistems u"hr tood L h] |n rtunities now

and for the future, Television promises many good jobs soon.
Men I trained have good jobs in these braoclies of Radio.

A

Ha“v “ﬂkﬂ s!‘. 510. 515 a w.ﬂk Btra I E ’“ﬂ;'l. Prosident

in Spare Time While Learning MationalRadioInstitute

Practically every neighborhood needs o good lli.l time service- The manwho has di-
xtra Money Job rected tie home study

man. The mysi: i enroll I start gendin rnu
Bheeti, ou how to do Ra repair jobs that ¥ou  tralning of more men
can rﬂah I.u on quickly. Thrm: hout your trl.lni:ug I send plans for t!Le Rndio '[m'luu‘
and ideas that have mad 'E‘ good spare time money for hundreds try than any othe

of fallows. 1 send special mpm.uub which gives you practical man in mmu.
experience—ahows vou how conduct experiments and build ’

cirouits which illustrate Impunnnt Radio principles.

Find Out What Radic Offers You

; %&nljll ttrutanmumn li.uﬁuw for ‘ﬁimlilt Iifwnrﬂ.,l- Inﬂngdin-.“ It -t!mo
L oW Over Al T A -] e tuns
mn} ﬁ?&ﬁ:& ﬂldﬁ:‘:].::;mﬁm and full time }mi“‘teunrj:iL?rﬂ also I.E}Eu:e ﬁ:lmlnﬂml: elevlaion ;
my Hadio Broadcast ghows three hundred tells mbout m:- riiming in Radio and Television; shows you
Operator's license  dollars 8 mo actual letters from men I have trained, telling what they are

nllars 8 month doing and earning; tells about my Momey rﬁalﬁk Agreement.

and immediatelY  proft—ihanks again  AAJL mupm. el t card—NOW]
VABC, where | am o National Radio.* SHTTH . Pl et b |
now  Uhief Opera- FRANK T. REESE, Nl.'ﬂllll.li Radio Institute, Wl-lllllllhlﬂ « 0.

tor."—HOLLIS  F. 3 N. Felton St.,
fi'mﬁ, 85 Madison  Dhiladelphia,

o ]..Bp-ﬂl]r. Aloh Peais e E P ey F PN L L L L T L1 1 R

J. E. BMITH, President, Dept. 6KP
National Radio Institute, Washington, D. C.

Earned 550 Deur Mr. Smith: Without ohligati a “Rich Rewards in Radio,"”
First Month which urui.nti put the :'RE:: “ “5 ful HJ.'L portunities in Inill:liu :nd
in Spare Time P home in spare time to

explaing ﬁnur BO-50 mt_hud |:|f train En I:m'.'n n
become chic E:l:p-u'rhs_ (Mease W rm. Plainly.)
“T knew mnothin
about Radio. Af-
Eer I'-nu:ﬂ!immnl
egan servicing Ha-
mns. uming $50 the first
month. Last winter 1 made as
gh ng 5100 8 month in spare ;
ime. 2 F. WALTOXN, 308 =

est Olney Tond, Norfolk, Va. [ Y LR T LT L T
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By Richard McP. Cabeen ,

‘-‘ -

This cover, showing a pair of the rare sixty reis “bull’s-eyes"™ issued by Brazil in 1843,
is from the collection of Mr, 5. Newbury, of Chicago

HAT is there about stamp collecting

that attracts countless persons?
What is the strange power that makes it a
pastime for all people in all conditions of
life, from kings to cobblers, and from
schoolboys to octogenarians?

Stamp collecting and other kindred
forms of collecting are intuitive in a large
percentage of mankind; perhaps an in-
stinet, such as caused prehistoric man to
save some of the implements his father
used, and to pass them on to his children.
From this grew the idea of saving heir-
looms, and the buying of such relies, by
those who had the collecting instinet. In
general all mankind can be separated into
two groups, those who save old things and
those who save nothing which is not im-
mediately useful.

Collecting was well established in Eng-
land long before the coming of the first
postage stamp in 1840, and it was only

natural that some of the people who had
been saving mementoes of great people
and of past civilizations, should put aside
a few of the beautiful engravings of their
young queen, and save the quaint labels
which came on an occasional letter from
Brazil or near-by Zurich or Geneva. Fun-
damentally stamp collecting is a hobby
and its greatest benefit to mankind results
from the mental relaxation which it brings
to its followers. In addition, it teaches the
collector an infinite wvariety of things
without making him aware that he is
studying. The beginner learns of other
countries, the stamps forming the first
tangible evidence of distant places men-
tioned in his geography, and he at once
becomes more receptive to information
about the places represented in his col-
lection. From the pictures on his stamps
he learns of the rulers or statesmen of the
{Continued to page 36A)
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VITIL BOB ASKED:

% . .
3 h-.-“ ton, E

| 1
Pr-ﬂ_, .

"/ WHERE ARE YOU
ﬁ GETTING ALL THOSE
GO0OD LOOKING

CLOTHES ?

“Ii's wo wander Bob conldn't understand
it—he hasn't Eolten any bills! So, I told
him about the Woman's Institute Dress-
making Course I've been taking.

*f know Bob would approve, because he's
taken several 1. C. 8. Courses—Woman's
Institute is a part of [.C. 8., you know.
There's no doubt about it, those I. €. 8§,
Courses have put Bob where he is wow.”

B
|
;

» ] ®

Try a free sample lesson, and see

how much fun itis! You'll love mak-

ing nice things with your own hands.

We'll wager that after the first lesson

you'll hardly be able to wait for the
next. . . .

Over 300,000 women have been
taught by the Woman's Institute to
design and make their own clothes.
If they can learn so easily, you can

Bl L i

L]

¥

q TESw

-

too. Many of our graduates are pro-

fessional dressmakers today.

P o

SEND FOR FREE SAMPLE LESSON

WOMAN'S INSTITUTE
Box 5638-H Secranton, Penna.

Send information about course checked below and free
Dressmaking Sample Lesson,

DOMESTIC SCIENCE COURSES
[] Making Clothes for Mysell E.\Ii][iﬂfr}'

SUCCESSFUL BUSINESS WOMEN KNOW

that the bhest jobs are for those with the best
training, 1f you want a successful business
or professional career, prepare yourself for
it moaw. Many women are preparing them-
selves for better jobs and more pay by spare-
time study of L. C. 8. Courses,

Many well-paid illustrators today are
women. Women are successful office man-
agers, accountants, tea room managers, secre-
taries, bookkeepers. Some of the best adver-
tising writers are women., Learn to do what
you svant to do. The first step is to mail the

E Professional Dressmaking Tea Room Management

1 Advanced Dressmaking Cafeteria Management

[] Cooking Tourist Home

BUSINESS TRAINING COURSES

Secretarial Work Hirh School Subjects
Ilustrating I English

] Advertising Business Management

LC. P Accounting | Lettering Show Cards

O e e e e e S e
mupuﬂ. L_——-————_—_-—
When writing to advertizsers please mention Popular Mechanics
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Diesel engines—because of their high efficiency, de-
pendability, and economy of eperation—are fast re rr! Ac=
ing sleam -JI'I'I'i gasoline engines in power plants, motor trocks and
busses, locomotives and ships, aircrafl, troctors, dredges,
drills, pumps, ete.—opening up an increasing momber of well-
paid jobs for Diesel-trained men. The field of Diesel Engineer-
ing is on the upgrade and continually expanding. It will pro-
vide stendy employment and advancement for those properly
trained n this new industry—as long as they need to work.
You get complete information on all the fatest Diesel de-
velopments—two- and four-stroke cyecles; low- and high-speed
and heavy-duty types; [hesel-electric generating systems, ete.
—in our course. Includes all text materinl—with special dia-

grams for quick understanding of this new power,

American School,

Engineer

POPULAR MECHANICS ADVERTISING SECTION

T™e Diesel

[s Your Job Safe

Just as the gasoline engine
changed or wiped out the jobs
of thousands who depended
on horse-drawn vehicles for
their living —just asele ctricity
changed the entire set-up in
the fields of light and power
—s0 now the Diesel engine is
fast invading both the power
and transportation fields, and
threatening the present jobs
of thousands of workers.

If jobs in your line are steadi-
ly growing scarcer, you owe it
to yours=ell to investigate this
new, progressive.  uncrowded
line, that will offer good open-
ings for many years to come,

Dlesel—The Newest. Fastest—Growme Power

ow in your chance to pet inton blg new intluHLn. uuiu:::m up with
|l 1o nn III||,:-||-II: int position. Today the e s il g tically no eompeti-
tion in the Diesel field, but the increasing uae of Diesel englaes will
reault in keen competition for joba In the near r'.:lhlrl." A+ starting
your training now, you can keep ahead of such competition

What This New Field Offers You

Get our Free Diesel Booklet and learn afl about this newest,
fustest-growing Hne—its o _.1'.11rl'.|||r||1|| s andl . e jrements Find out
what the Diceel feld offers you—how rapidly the Diessl industry
bas developed during the l}.—t thires }r'ur-—-'lh-' 'In.\:w number of
Diesel engines and neccasor es being manulactored today—how guickly
you can oblain o complete understanding of Diese]l engine principles
and operation by home study during your epare time—without inter-
Tering with your regular work. i

Asking for information involves no ohligation —but it may mark
the turping point in your life. Write TODAY for full inlormation.

D-745, Drexel Avenue at 58th Street, Chicago, Illinois
Touorn Your Spare Time

into Dollars

DON'T BUY

guitars, mandolinsg, —

bunjos, drums, or Elee- :_'
T.l'iL' H:u.'l.':l:i:ull. j.f'llh.'lt': 3
until you hawve

tried the i
Slingerland !
Mav-Bell |

Violin Craft.
Guaranteocd
more for your
monev. A
wonderful = -
snappy, powerful, and pleasing tone.
Over 100 styles at surprisingly low prices
and sold on easy pay-
ments by all leading
music dealers.
Send for Free
Catalog. Mention in-

strument wanted nnd
||r-.'|.r1,'.‘_-|‘_ ITiLie ||"I.l':121'r.

Cut This Adv.
Out — Good
for $1.00
Credit

Write today:

Slingerland Musical Instrument Mfg. Co.,
1325 Belden Ave., Chicago, lllinois

When weriting please mention Populoar Mechawics

HOME STUDY CQURSES

nnl

]Il imm-Biudy Caursea, leadling ta Drrr--n Art

e Welkls

Mtllnhy-ﬂnnuult Urllnullr. 4247 clll’-ll'lﬂl.lll .lluu+ Chicaga

Lost Word

THE KEY TO SECRET WISDOM

7 ike g bolt from the heavens, the word was
spoken and from the reverberadons of its
sacred svllables, came the creanon of the Uni=
verwe ' —so rc].s[n an old, old legend. Through
the ages men have searched in hm for chis lost
ward. In frs seead they found kog fe @ seores
witdsm, They learned how to unlock the hidden

poasibilities slumbering within everyo ne—start-
ling, unused powers that make for a greater life,

This Sealed Bosk—FREE

A scaled book by the HL‘IHL"LL\.I:I."I" reveals the
plan whereby you may obtain this wealth of
knowledge leading to the greater jove and re-
wards of living, For free copy without obliga-
don, write Scribe M.L.Z.

95 ROSICRUCIANS

San Josu [AMORE] CALIFORMNIA

NOT a religions organization
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GAS ENGINEERING

. EST  quauiry For
EQUIPMENT AVAILABLE IN AMERICA  @oop PAY JOBS

National Bchools' course of Diesel Training is the outgrowth of
eare of successful development. The instruetion iz PROVEN,
%‘vnr 30,000 gpraduntes have received National Training. Now,
MNationa]l offers the most comprehensive training—actuslly thres "uTIDHuL'rs
cnmE‘IEl“ pourses for the price of one—Gas and Diesel Engineering,

B vomeang of the important Do- \r URK ON FINEST and LAT

pertmenis at National Schials.

and Electric Power Generation—all of which are absolutely essentinl Master Training
to qualify for best joba. Includes
: All Phases of
Students servieing Fo T oo = Bl " L ] T
Students servicing Paistwnic - Mo Easy, Fascinating “Shop-Practice™ Method Diesel Engines
The day vou begin your training at National you start rilu;ht in with Fual Injestion
o practical job on the most modern Gas and Diesel equipment, in- Gas Engines
cluding Caterpillar, Cummins, MeCormick-Deering, Hercules, Butane Engines
Venn-severin, I-'uitrimn%-l-ﬁ[umf. Hntfrprl.m, nnd mru:y ntht;rn. Propane
r The work is actually a pleasure for students—easy to understand—
Added Feature! ever fnsoinating. You !ﬂnﬂ:t in & few months what would ordinasily Natural Gas
take far longer. Auto-Diesel Electrics
DIESEL Also Diesal Power

, Modern Equipment Actually Used by Students Generation
ELEGTRIG PowEn E:ﬂﬂ:tiﬂmthu‘llutinn of :EIQI:ET‘II- Gas and Digﬂcl uquipznnt here is Machine Shop

EE"EH“TIG" all used by you in learning your trade.  You learn to assemble Batteries

pnd disassemble ull parts, learn trouble-shooting; operating u.IJ_l] all

esaentinla to qualify you for big-pay Gas and Ihesel opportunities,
offering the most complete
g M g ] " LEARN IN LOS ANGELES, Playground of America

In keeping with Natlonal Your instruetion ig personalized under direot supervision of n lnrge
Schools™ progressive polloy of stafl of experts.

Course, we announee this added

feature, made available toe you

thouwsands of dollnm, Full o=

Brruaiuis of Sl RAILROAD FARE ALLOWED | EARN ROOM AND BOARD

Alternating and Direct Cur- For a limited time, coach R. K. | We help students obtaln part-
rent Power Stations fare allowed to L. A. from any | time jobs to earn room snd

Swtl:::tt:uam: and Instru- part of the U. 8, | board while learning.

Seation and Motor wiring (| ATIONAL SCHOOLS, LOS ANGELES

Distribution Lines, Trans- ESTABLISHED 1905
formers, etc,

This speainlized training enahles
our graduates to expertly handle
IMeset equipment in ruwm-
plants, mines, publle bulldings
and utilities, bonia, trains, eto,
Knowledge of Diesel Eleotries ia
Just na ecsaentinl ns the funda-
mentala of Diesels, Thia sehiool
Is the only one in the T7, B, to
our knowledge, offering thia
extra. yvet necessary, specinlized
tralning.

Motors and Controls
“ MAILTHIS COUPON

]

| NATIONAL SCHOOLS, Los Angeles, Calif.
| Dept. PMA-10, 4000 So. Figueroa St.

: Please send Catalog

§ NAME... s T v s B o
r ADDRESS. ... oo
I
L

—————

B G e e e e ATATE

—————— . ———— —--n—-—-—-.-l

Electrical trouble-shooting In gas
= engine department.

When writing te advertisers ploase mention Popular Mechonics
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WHAT KIND OF

) .
- ]

This man has rontine job In

phop. Wonkd like to ssrn mora
money, gdvaneca Lo Better lob,
bot does nathing aboot it "Will
be doing same work 260 ¥ORIs
Iroen Baow,

# - - {_/i -_,.:'.-‘ a
< of "I-—._'f_- ’;/.-/

= "4 Thinman
had job in

.f’,-l.-.lllll'l Wanted more
pay and better job. Learned
Praotical IDrafting at homa
frumm Engineor [oba Advanoesdl

stenfily, inrrenss] hisn ea rrilngs
oonsliferably, became {ull-time
draftsman,

The Road to Advancement

RAFTING

In every walk of life practical training in DRAFTSMAN-
SHIF will prove valoable. Even if you don't accept a job
s a DRAFTSMAN, you will be money ahead by taking
Ehf‘{nee? Dobe's Course. You will be amazed at the speed
with which you ean learn in your own home in your spare
time by Engineer Dobe's PRACTICAL METHOD.

JOBS NOW OPEN

In all industries, Drafting lends the way. In Aviation
Electricity, Building, Machinery, Automobile, Draftsmen
must be used, and their work comes first. Reeovery in
industry and building iz definitely on the way. Many
trained Draftsmen will be needed on better jobs at better
pay and shorter hours. Prepare NOW |

Learn at Home From an Engineer

I will teach you my practigal method that has been success-
ful with thousands since 1900. I will furnish you with all
tools and a drawing table. I will teach you in & very short
time by mail in your spare time until you actually have a
desirable Draftsman’s job, or prepare you for better pay in
the job you now have. No High Behool or previons experience
needed,  Youn must he entirely satisfled with my personal train-
jing UNTIL COMPETENT nnd until assisted 1o & position, OR

¥YOU GET ALIL YOUR
gﬁpl’g!ﬂ Ouifit,
- size20x25in.,
o

MONEY BACK. SBtart NOW

amd get the trmining, Prepara

for more pay and a better
b, Bend the counon ba-
Soney! Dot delal

monegy ol

No obligations|

Thiese TOOLS and .{J;
EQUIPMENT
riven When g/ﬂﬂhﬁ'arf

Free Book ./

ENGINEER DOBE, Div.3377 Libertyville, IIL

Bend me your free book, “'Buecesaful Draftsmanship™ and ex-
plain how you will pesist me to & good lmu.i.t.‘:un‘u a an?i.r:;:ug

Naemeooooo . Age
Address _
s Post Office__ . ) State

When writing please mention Popular Mechanics

EEEEEEEEETEEEN
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1,500 NEEDED

INVENTION

£ .‘-'- i, T 19498 Edition of this remarkahle soures book for
§ === invenioca | F. Yutea (ells what to in
what lavent actiirers are looking |
. what will pay Y.
entifio discoveries important to inventors. Epables
you bo wirk om Invenilanas thel pay. Bimple. pragtioal idess,
Laggn cioth-bomnd book, 280 pages. Duon't waste tima,
Bend $2.50 today, or send 3400 for this grest book and
INVENTORS' SELLING GUIDE which tells you whems
mnal how o sell mlely yowr pabeiied or unpatenisd invens
Uoms 0 ita list of wearly 1000 beyers, Everything you must
l:_IIIU _ll.lluul Belling Mwetliods, Law, Rowsliy ik Fowe by
Finnncing, Finding Buyers. 204 pages, cloth §2.00. Bemd
no meoney il you profer G, O, D, shipmewt. Moy begk o
mik miladlad.
Writs for FREE antnlog of wvalushls bonks for [mventors and
sumple pages of abuve boaks,

Donley Publishing Co., 509 Fifth Ave, DepL P-10, Now York, N.Y.

Algu gives new sck

AT HOME You oan learn by our msiersy med
original -ﬁvlmn of instruction every part of tha
Watch lpﬁirin1 Trade st home. You ean
enrn money whilo learning and prepare yoursel
for & well paying position or start in business al-
ter eatnpleting our oourse of inetroetion. Good
watch ropairers are in demand and genermlly enrn
very ool ies. For partoulnrs apply to the
Wisconsin School of Wateh Repairing
Bd4 E Massn S5t., MILWAUKEE, Wi,

ELESREICA

A BROAD, bamic, Intenslve courss complets In one sehool
year, Includes fundamentals of Relfrigeration, Alr-con-
ueators, en

ditioning, Electronles. Approved by
by Industry. 44th year, (!j:uhz.

BLISS ELECTRICAL SCHOOL

120 TAKOMA AVE.,, WASHINGTON, D. C.

BE A CARTOONIST

AT HOME IN YOUR SPARE TIME
under personal supervicion of the Tamous
cartoonisl NORMAN MARSH ecreator of
DAN DUNN" appesring every dﬁi' in
big papers. Suwccess — Fame — Real oneEy
may be Yours when you learn Marsh's easy
simple methods and secrets. Bend pame and alx cents—
ntamps or eoln—for detalls of MAREH'S Persenal course.
ACT TDDAY! MARSEH CARTODON SCHOOL

Chicage Dally Mews Bldg., Dept. 01, Chicags, ML

Learn Public
Speaking

At home—In spare time, Many overcome
“:ml-l'.lh!.ll." ghin seli-sopfdenen, and lmerease thedr
& By . dongh shility @ sway others by
| ofestive speech. Wrlts  for  fres hn{hl. Alow o
Werk W With Words and requirements,

S eichigen Avenun T TUTE, o Do il

i =
i

SALARY § { YPOSTMASTER
. { JEle Cand
TO START i ). F. D, Carriar ::'“‘;i:::'ph i
E T tenig s prher
$90 fo} Eme eapacior { JU.S, Bordar Patrol
5 I ?_5 { [Z‘jta Munil Carrier }T_elenl.l.ﬂlvl Cipr.
MONTALY [T L
Li o L
—_— { JEpeeial Investipntor] )Becret Bervies Opr.
M EN { YTypist { }File Clerk
) OZMENT INSTRUCTION SERVICE
w0HEN ::::L Pﬂmmﬂ-‘ "I:Ii;!t"l ll:.l:].‘:l.l-'lhnl'::
LiL]
Gueermme ** marked X', Sal
Age Range Gurermment e . oo “ALL BENT FEER.
Iﬂ‘l'ﬂ 50 MInl, s nn s s sms s st st snsnnimiss ey
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MIGHTY DIESEL ENGINES
MM&MIDM-
at Jop Efficiency?

TRAINED DIESEL ENGINEERS

With new sales exceeding every past ﬁmdu:tlan record, the op-
portunities to trained men increase eac If you are mechan-
ically inclined you, too, can qualify yourself for the opportunities

in this fast growing field. HEMPHILL DIESEL SCHOOLS
America’s Original Exclusive Diesel located only at addresses shown be-

Schools can give you the same thor- low. In no way connected with any
ough and practical training that other schools.

HEmphlil graduate H. E. Godden re- BOSTON, |14 Brookline Avenue

ceived. He recently wrote: NEW YORMK, 31-26 Queens Blvd., L. |. City
“| have been promoted te Chief Engineer, in g&rgf&; gﬂu Lwnerirt;hLliha?'l::l:t Bivd,
entire charge of Diesel engines in this big \ MEMPHIS, 417 Monros Avenus

plant, Hemphill Schools are solely responsible LOS AN EELES. 2120 San Fernando Road
for this fine position arld in making it possible SEATTLE, 501 Wesitlake Narth

for me to hold this job.” (5gd.) H., E. Gedden %, VANCOUVER, B. C.. 1363 Granvilla Streat

Mail coupon today for free copy “Diesel News," containing latest facts and
pictures on the opportunities in Diesel — new issue just off the press.

r
§ HEMPHILL DIESEL SCHOOLS (wse nearest address)
B Please send withour obligation free “Diesel Mews™ and 1
0 Proof that Hemphill Training Pays. i
— 1
o =Hma o :
1 |
§ Address H
[ |
- : City _ m-12.6 1l

HEMPHILL TRAINING PAYS

When writing to advertisers please mention Popular Mechanics
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HOW WOULD YOU FEEL? -~

WELL, your boss thinks of you in terms of so
much a week! You are worth this or that to
him. How much you are worth depends upon
~YOU! You decide the amount chiefly by
your ability—by your training. Why not in-
crease the amount by increasing your traine
ing? Thousands of men have done it by
spare-time study of I. C. S. Courses. You are
mwted to earn more money. This coupon is
your mv:tatlnn.

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 563i5-H, Scranton, Penna.
ithout eost or ohliration, plesse send me a copy of your

' o]
he Wins and Why," and full particulars about the subj
before which I have macked X:

S TEGHHII:.M. AND IHE[II USTRIAL COURBES
(] .l.mhit.ﬂ:lm'l.t Draftaman .ﬁ.lr Comilitioning

Bullding Estiimating Btoam Engineer
Contractor and Builder [ Btenm Elosiric Engineer
Engineer

O Heating

Brructura! hrafisinan [ Mourine
Btructumm] Engineer [I Civil Engineer
Eloctrical Enginoer 1 Highway En:lnur
Electrin Iﬁhﬁu’ [ Hridge Engin
£ Welding, Elecirio mod Gan 0 Bridge and Bu:lllllnx Foranman
O Reading Shop Blueprints O Burveying and Mapping
O Telegraph Enginese [ Relrigerntion
0 Telephons Work O Radia [ 1L K. Locomotives [0 Air Brakes
O Mechanion]l Engineer [1 R. R. Beation Forsmaa
[0 Mechanieal Diraftsman O R
0 Machinist O Toalmaker T harn:lllh';r o I'I:.M'nu..l:'

O Patternmaker [ Bollermaker [] Coal Mining

Bhoet. Motal Worker [ Noavigation

Heat Treatment of Metals I Cotton Maoufacturing
0 Management of Inventons [0 Woolen Maoufseturing
[0 Diiesel Enginos [} Agriculturs
Ll Aviation Engines O Fruit Growi
0O Automobile Mechanio [ Pouliry F

BUSINESS TRAINING COURSES

Businvesa Management O Business Correspondanes
Oifice Mansgemont [ Lettering Show Carda [ Bigns
Industrinl Manngement O Btemography and T:rniu:
Traflie Munagemcnt O Civil Bervies ail Carriez
0 Aseountancy nml O A, O Neilway Mail CII:E
Coaohithg ] Buulsknqﬂ.nl O Grmde School Biubjests
[ Beeretarial Work LI leh Bolioal Euluael.u
0O Coat Acoountant l‘ru
O Salesmnmabip O Advertining EI Fir- > nl:l'r 1 Bpanish
D Bervica Sttion Baleamanship [} Tllmlruin.: O French
0O Wallpaper Decorating O Cnmrtooning 0O Lumber Desler
Balesmanship O Aparunent Houss Managoment
Nane A e,
Address
Cily....... . ——
Present Posifion.

If wou reside in Conods, send this coupon [0 fhe Jnlﬁ'nﬂﬂml
Cerreapondenes Schools Concdion, Limifed, Huuuld.

When writing pleaze mention Popular Mechaonics

POPULAR MECHANICS ADVERTISING SECTION

QUICK,SURE WAY TO

POPULARITY

LEARN TO DANCE!—Fitin any crowd —
be in demand, sought after —have fun!

There's no reason new why you ean't become a
good] dancer—learn the popular Waltz and Fox Trot
gteps in a few hours st home—through Arthur Mur-
my's amazing new method! In aabort time you'll
be out on the danee floor, & joy to Your partner, pop-
ular everywherel Prove it for yoursell —ses how
casily, quickly you ean become a good dancer]

SEND FOR FREE LESSON! Send your name and address with

only 10e (stamps or coln) to cover

rinting and postage. A free lesson will be sent you at once.  Btudy

t—lenrn how simple it i8 to learn to dance the Arthur Murray wayl
Bend for your lesson today-—sure!

Arthur Murray, Studio 222, 7 E, 43d 8t., New York, N. Y.

BE AN ARTIST

WE CAN TEACH

Y{IU DEAWING in
your own home during your
dpare time. Thirty-five years of
successiul fng proves our abillty.
Artists receive large salaries,

Write today for Art Year Book

SCHODIAPPIED ART

Depl. 176, 10 E. Huron St,, Chicags, Il

|.El||'-|]l. AL AND APPLIKD rl'lIJ'-?
-l R 4.¢|| 'L|I-I\|I. IAVEE
1y [ ] al, Sl '-:'I.I Aewhits

arad
lNI.All' ILEEIHI:!HIIII coLLEGE
1007 Indiana A venua Wansms Clty, Mno.

You Can Regain Perfect Speech, if you

STAMMER

Send today for hﬂlll.ll'll“!" !lluﬂuud book entitled “DON'T
ST‘MIMLR which deseribes the Bogue Unit Msthod for the
seinncific w{:n‘q of ptammering amd stuttering. Method stie-
censfully used at Bogue lostitute for 35 yenrs—since 1801. En-
dorsed by phywicians Full information eonesrning eorrection of
nitammeri ment free. No obligetion. Benjamin N. Bogus,
Dapt. ITlnEin:h Tower, Indisnspolis, Indisns.
There 8 a reseryolr of WET

Dvumlc wE within you which, if i - Wkl

enahle you to pccomplish seemingg miracles-—to achiowe HucrerE—
i3 mnil?:u your gpreatest desires. Learn how to otilize the full
power of your mind—the Dynamie Power you possess and which
oW Ili:la dormant.  Semd !'m- our Fres hrl:u-mu-ﬁ mnd loarn nbout
e Now Hf!unm of Dynamie Power,

SECOR FUB. CD., 209 CHAPMAN BLDG. ; AURDRA, ILL.

MAILFORFREEINFORMATION

B E DFoRD 1117 Bediord Awve,, Dept. PM-41

Brooklyn, New York City, N, Y.

0 Auto Mechanic [ Talking Pictures
O Awiation Mechanic [0 Welding

[] Asronautical Engineering

[0 Refrigeration [ Machine Shop
] Qil Burner [ Diesel Engineering
[ Air Conditioning [ Sign Painting
1 Electrical CWindow Display
[0 Radin and Television Mechanic
[l Architectural-Mechanical Drafting
[l Armature Winding

(1 Diesel Engines
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APPOINTED BY RADIO MANUFACTURERS TO SUPERVISE R-T-1 TRAINING

This is the R-T-1 Advisory Board
—Engineers and Executives of
large Radio firms—appointed by
these firms to supervise and direct

RAY D, SMITH,
President R-T=1,

who has directed
training of 100,000
man. Resd whata
few students say.

“Made my firat spare
tims money after fn-
inhing four lessons.
Dver E500 ppare tima
money in 10 mooths.
B-T-1 la O.K."
Dolmer Grote, Toota
&, Groenvills, Ohio

T made $14.25 in first
11 daywe of my training
Fﬂll.urm.i ¥our inatruo=
tione,"

C. E. Head, 431 Third
Be., Aloxandria, La.

*Bafore fnishing my
training [ was made
Mannger of a Dopart-
mlnl. "'I-I:om ' racdin aes-
tion."

Howard N. Lents, 123
W. Alexander St.,
Buochanan, Mich,

“'My job paid me 8188
week balfors inking
your trainiog. Shortly
alter siart III! WRE RVEr=
aging 300 n week. Have
maide ma high as 8250
in aingle weel."
IEFI::‘. T. Riﬂ.vl'i; 3-153
Vel n TTUD,
I'.Q.. l#-n-u-:[n

R-T-I Training. Put your future

manufacturers now endorse this
Training.

Trained Men Needed in All Branches

Ir you'rs dissatisfed with small pny——lny-nm. and an uncertain
future—here's &n op) rr.umtr that s too good to miss. At the cost
of only the Hma it pol En mull the coupon, 1;rnnu CAn t ILL hlE
FRLEE book, RAI]II.'J- FUTURE AND YOURS

tells how you can learm at home wunder the lumrrlll-n of
factery engineers, to make mere money ilmost at once In Radio
—Wwhether you want to make Radlo your life's work, or use it to
plek up an extra §5 to 320 a week In your spare tlme.

More Opportunities Than Ever Before

Radio 1= =till forging ashead. 1935 was its blggest year. Over 5
million new sets sol Over 30 million dollars pald for service alone
‘:n 1935. Where only a few hundred men were employed a short time
thousands are employed today. And where o bundred mhﬂ
lulJ& up to 8756 & week—there are thousands of such jobs
many payving even more. And new jobs are belng created all 'Lht
time—tull time jobs and spare time il abs. Get my book and
see how easy It 19 to learn At home for thls good-pay work.

4iShop Training'" for the Home

R-T-T Tralning Is different than any training you ever heard about,
It eomes to you right from the heart of the o Industry—right out
of the ftactories where Radio sets and other vacuum-tube devices are
made, It was glnlmed and prepared and la supervised by hig radio
engineers TN these factorles—by men appolnted for the purpose.

This means that trmined the IbTaI way, you'll be traloed as the
Radlo Industry wants l‘.mu. trained—just a5 the Hadio Industry,

iteelf, would traln you if it was dolng the job.

Television, Photo Electric Cells,
Public Address Systems Included

Radio serviee work 1s only the starting point in R-T-I Training,
From thers It will take you throgegh the whole field of Radio and
Electronice, You will learn about every new develnpmznt tn*
cluding Telavision o you'll be ready when Televislon breaks. You'l

also learn the blg money subjects such as Aviation and Auto ltndln
E'“li_:llt “3:".:’]3‘5 ;'stﬂmn how to handle Photo Cells; Sound Plos

4 Working Outfits Furnished

Btart almast at once doln rt time radio work. 1 furnish 4 outfita
of apparatius that you bulld into test E-||ut ment with which you ean
do actual jobs amd earn extra money. My Tralning pays lts own
way and you get your money back if not satisfed.

Age or Lack of Experience No Handicap

You dont have to be a high school graduate, nor even have Anlshed
the grades, My Tralning 18 so simple, sasy, and practical, that the
average man, regardiess of age, ueation, or previous experience
ean master it. [t offers the chance you have wanted to get out of &
Bmall= . no=future job, lnto good pay work with a future, In Radio
and all its branches.

Get My Free Book

INVESTIGATE! Learn why R-T-1 Training 18 different.
out why R-T-1 Tralned men ﬂ:

Find
*Quick Resulia” and *Blg Fesults.”
Bend lor your copy ol * ‘s Future and Yours" today. It tells
you about Radlo's amazing ‘;fil".‘"““""’-" It desoribes my ap-
E:rﬂ‘l-’ol-'- training. It tells what L students aredoing and making,

t glves the names of my Advisory Board and 50 endorsing manufaes

turers. It's FREE. Clp, sign and mail coupon RIGHT KOW!

RAY D. SMITH, President

)RADIO AND TELEVISION INSTITUTE

FOR THE HDIME

/ PHACTICAL
Dept. 1T &

When writing to odvertizers please mention Popular Mechanics

BHOPF TRAINMINEG

2150 Lawrence Avenue O CHICAGOD

in their hands. 50 great radio

21A

Under Factory Engineers
for 500[7 PA y &are-?ime and Tull-Time Jobs

"RADIO

LEARN TO EARN

Vo2 TS viex

(MANY R-T-1 TRAINED MEN EARN MORE)

MAIL COUPON BELOW

Big
Money
in Auto
and Police Radio Wnrk

W. H. Carr, 402 N. 16th Bt., Kansas Olty, Kansss,
an KH.T.I. astudent, haa charge of 35 mdio squipped
ears lor the Kansas City Police nnd Fire De
tmenta, His salary is $230.00 o month and
I'I.'lrniilhhd with an sutomobile, gaa, oil, ete. Hq
T T hsel ot llh!h your course | would adot
l-i'}l! to bold this job."™

Makes SGM in One Month

Herbert B, Thomson, Gorman, Texas, formerly
an oil well driller, borrowed $170.00 1o siart &
spare time radio bosipess after completing 132
H-T-I lossons. He made money from the start.
In two years hin shop wis worth 82500, He aays,
“"Because of my R-T-I Training I made 3460 in
Beptamber amd over 8000 in October 1945 It
paye io be I-T-I Trained."

MAIL FOR FREE BOOK

i Ray D. Smith, Preaident,
| RADIO AND TELEVISION INSTITUTE
. ‘R'T'-[}i-
2150 Lawrence Ave., Dept.17, Chicage, @I
l Without ohligation, send Tme & copy of
I *Raalio's Future and Yours." [ nm intersstad
in your lrliuin anid the opportunities in the
I ﬁnt field of itldﬂ} for the H-T-I Trained
RO,
: Nama. . e
' F T, R g et
l O cascanibsssssnssrssrnns 1217~ T .
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MECHANICS

Earn %35 to §75 a week as an Auto Mechanic. Never in
the history of the automotive business has there been
such a demand for TRAINED men. B weeks training
fits you for o job that's waiting for you or to open your
own repair shop. Read what two McSweeny tralned men
have done. Hundreds of others can tell vou facts equally
interesting. Don't look for a job! TRAIN for ic!

Farrell, Pa. Rector, Arlk.

3 Dear Mac: Just a few lines
:’:\‘:: tl::“:;“"; f:_::: Tt":: which might Interest jl'ﬂl.l. 1

left your school rs
ndd to my traveling souve- ago last May. an I r:t: 1

nirs. I am working in a have not seen a llr could
modern garage although | call “*hard times." have

been working ever lln.cr 1
have been out of school only
ol k. thaaks o M. left and have averaged in my

8 ay Tralaing. My best earnings $173.00 a month,

in spite of the hard times.
regards to all, M. Klushaulk Many thanks. Thos. J. Sharp

EIGHT WEEKS of Actual
Shop Training

Mo books or lessons the McSweeny way. First you learn
the “why" of evervthing you do; then onder competent
instructors, you DO the job. You work on real equip-
ment and machines, with the real tools of the auto
expert. In elght short weeks you are TRAINED to
hold down a permanent BIG PAY job. Any man 16
to 50 can lenrn. Write today for New Low Tuition Offer.

Diesel Engines and Aviation

Ground Course!

DMesel and Aviation coming fast! Prepare now for the
wonderful opportunities of the future.

MONEY BACK GUARANTEE!

Eight weeks of intensive training, actunl shop work
with real tools on real eguipment, qualifies you for a
Big Pay Job. If not satisfied, your tuition will be reflunded.

FREE Write today for Big Free Hook on AUTOS,

f‘nt the facts about jobs; and Low Tultion

Offers, Mailing the coupon does NOT

obligate you. It obligares ME to tell YOU how you can train
for Big Money in eight short weeks. Address Dept. 10-34,

AUTOMOBILE—DIESEL—AVIATION
DETROIT, MICH.
CLEVELAND, OHIO or KANSAS CITY, MO.

Write Our School Nearest You
F---“-------_------

I McSween,
Dept. 10=]
ity, Mo

Without eost or obligation, send me your Big FREE Book on
Autos; alwo full Information about your Low Tultlon Offer,

Auto and Aviation Schoo
o Detroit, Mich., (.1E'¥¢I1nd Dhio, or Kansas

|
|
|
le
1
1
|
[ |

When writing please mention Popular Mechanics
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CCOU

the profession that

Accountants command big income,
Thousands necded. About 14,000
Certliud Public Accountiants in
1, 8, Many earn $3,000 to $20,000.
"E'h’u train you thnmughl:.-' at I:ume
in your spare time for C, P, A. ox-
aminations or execntive nftnu.tll'.lng
:tmnn. Frovious bookkeeping
fila) & UNNECESSAry—we pre-

s pm yu rom ground up ! Owr train-
= ing is pi:-,rﬂnn l{, |;n&n by ataff of
tl]ls exporiencod i Low cost—

casy terms, “ rj.tn now for valunbla
G4-page book, “Accountancy, the
Prnfmuu That Pays," free.

free/| LasALLE EXTENSION UNIVERSITY
e school that hastrained over] 3500, P A8

b § Dept.1064H Chicago
FREE—BOOK on MIND TIIAIHIHG

An instructive book which explsing an amazing

mind training already wsed by maore than 7! p{hﬂ]ﬂ
Let us gend you o free copy of “Secientifio Mmd-'rm

It will show you how and why P m i the nnhr uj.rn-
tem of teaching for developing all the mental powers nt the
game time. Endorsed by such world leaders as Frank PP,
Walsh, Edgar Wallace, Bir Harry Lauder, Prince Charles
of Bweden and hundreds of others, Write TODAY to

THE PELMAN INSTITUTE OF AMERICA
271 North Avenue Dept. 610 HNew Rachelle, N."Y.

A, {.“.'.. 110-vali gemernioe—emnall 1, Q. mo=
ru-m.- g=itiilis enmmmareial Appas
tur=15 [, ~50 [secinating sxperimentsl  Oipjdinal Cost of Pares, $18.50

BRAL OFEF YOUT OWH b—ma ke mre
Ilumnw—mlkmh ﬂ’
ot Rt "'"1.""-:.. rirkiny

i, B L ard nires = ul—v
Elr‘l:ﬁklellmuld or send nams lor Fres

ELECTRICAL SALVAGE CO.,,

I:lunnh Minms need I, |"riu.l

Experimental Cataleg. Eepd NOW

Box 624-TT,

LINCOLN, NEBR-

Begin Today. Write for my Free Book, “‘How to Be-
come a Good Penman,* f t contains specimens  amd
telle how othors lm:r'nn-rl L] wrll:q in lp-l.T\ﬂ time. Your

name clegantly wri w  enclose
B té:':nt.u 'tnd.l:r F. Ihr 1'“'-Il‘nlui.lu.'rli.
Hinsas City, Mo.

Illl;ldqlpl?f‘litrgn
NO BOSS! SURE CASH!

SILVERING MIRRORS

Autoparts, RHefleetors, Combination outfit. Write
SPRINKLE, Plater, 129, Marion, Indiana

AT HOME?:

Lenrn to color photogand mintatures
frru anll] Nlpr lous experience soeded, Good
detimnd. Send for fres bonklet, " Make

Moiney ll: Hearmr®" and remelromenta.

MATIOMAL ART 5¢Hun|_
:Ml Michigan Ave. Depit. 1357

-2 Weel
gop TRAlNIN?

FINANCE YOUR TUITION
GET DETAILS of MY AMAZING OFFER!

FPreparo for joba in Radio Brondenst, Tnluimﬁmurn. Telavi-

sion, by twelve woeeks of praciical shop work io the grent Coyne
Bindin Shirps, on real el ety mnd egnipment. Yoo don™ need ad vanced
sdpention or f:ﬁ'll fice, Feow Rmplovment Servhes for [#fe, Many aarm
while learnin ail coupon 'lﬁdl'r for free book which tefls i bow
hareteeds bave beeoma succesals] Fladlo men afier taling my tralning amd
dutnils of my **Pay Tuition After Graduation® Plan.

'E'iﬂc. I.l\\"l!, Pru CD‘I‘HI. H.ll!lﬂ SCHOOL

smfrr-m 'I'.Illul & course on
casy payment ?ﬁlﬂ ’ﬁlﬂ T
0 A e S e e P PP
Adﬁrm I EE R T TR RN RN RN RN R RN R N R R R RN R TN RN NN ]

G e PR § e

TN ois v iiihine e iatiie s
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THESE"FREE BOOKS ARE FOR

INVE

AND OTHER MEN
WITH IDEAS

“We’re only entering the great
period of inventive advancement’’

—says C. F. Kettering, Vice Pres., General Motors.

OMETIMES we hear people say: “Well, there
isn't much left to invent.” But Charles F.
Kettering, Viece-Pres. and head of Research of
General Motors, who helped develop the self-
starter, Duco and many other outstanding inven-
tions, doesn't think that at all. Not long ago
in a published statement, he said;

“If we took half the men emploved in tool
making and put them to working out new in-
ventions, new things, we could snap out of
this depression in no time. Our return to
normal times depends on new manufactured
products that will catch the purchaser’s eye,
get him to buy and thus start the ball rolling,
Change and buying go together. We are only
entering the grear period of inventive ad-
vancement.”

Many Little Ideas Have
Big Commercial Possibilities

Some of fhe world's best inventions came from men who
didn't consider themselves inventors ot all. The telegruph
wns invented by n painter, the typewriter by a fnrmer, tEc:,
hand eamera by a bank-clerk, the stock ticker by a dentist.
Or Jook at amall inventions. A husband noticed his wife
bending a hair pin to make it stay put. That gave him the
idea of the orinkly hair pin. One day & golfer got the idea to
mnke & wooden tee. Now wooden fees nre sold by the mil-
lions every year. There are many similar exnmples in inven-
tive history, That is why we say that the books shown here
are for INVENTORS and Other Men with IDEAS. Whether
ﬁ?u consider yourself an inventor or not—if you have an

ea that will make money, save time, save labor, or
give pleasure—find out how you can protect your rights to it.

Our Business Is to Help You

For thirty-six years, this orgnnization hos been in the busj-
ness of helping inventors. During that time inventions from
every corner of the country hove been turned over to us to
protect. Some idens have represented complicated mechan-
1sms; others have been small, practioal articles, like o can
opener or a new toy, All this has given us n wealth of ax-
perience to use for the inventor of today. Here in Washing-
ton, we maintain n large staff of experienced Pntent Specialista
to give you prompt and expert service. Yot beenuse we work
efficiently—our fees are low: and if desired we help you with
deferred pnyments, But first, find out exnctly what to do to
protect vourself, Decide on that today by sending for
your FREE copies of the books shown above.

THESE BOOKS
TELL YOU:
How the Patent TLaws

protéect an inventor,
sSimple stepa to tnke
promptly, without cost,
to eliim your right to
your idea. Kind of
gketch or model needed.
How you ean go about
selling  nn  invention,
They are full of valunbls
facts, simple, easily un-

derstood suggestions
nnd interesting hits of
inventive history. We

gladly send them to
gerious men, No charpe,
no oblipmtion, Write
us or use the coupon he-
low, Ger that much
done today.

VICTOR J.

Evans & Co.

REGISTERED PATENT ATTORNEYS
MAIN OFFICE: 700-L, VICTOR BUILDING
WASHINGTON, D. C.

Other OMices: 1640-N Conwny Bldg., Chicage; 1007-
Woolworth Bldg., New Yerk; Hld-N Emplre Dldg., Pitts-
burgh; 1010-% Hobart Bldg., San Franeisco; 736-I
Beourity Bldg.. Les Angeles.

Bend me FREE eoples of your books “Patent Protection™”
and "When and How to Sell an Invention.” (Note: Same
books supplied by any of braneh ofMees lsted above.)

Btreet and No.

Cltyor Town......
L8 8 _E N § N §

r

When writing to advertisers please mention Popular Mechanics
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~  SIX BIG AUTO
Bo.oxs ALL SHIPPED
FREE

on approval; whether you want to
quall A8 garge owner, aulo re-
Ellr c:mn or merely to Enow
oW to keep your own car 100
cfMeolent, look &t these books—they
are gent to you for fres examina-
tion. Thie brand new edition has
been prepared by a large group of
America’s greatest automotive engl-
neers. Anybody who ean read
understand them, for this great au-
tomobile encyclopedia i & veritable
fn[d mine of vn.luuhlu facts. Take ndvantage of this sfer now; send
n the eoupon [or FREE examing-

POPULAR MECHANICS ADVERTISING SECTION

Cheaper HEAT

Without

COAL

New Invention Fits Any

Stove or Range
Remarkable invention burns 0645
air, 495 of a chea vn.rlcty af nﬂ
obtainable everywhere. Doesa
with coal, wood, ashes, dirt an
| drudgery. Qumk, elean, mInnt
heat. 3 times hotter than coal,
?m.’; cheaper, 'I‘nmpemlj.?lm cﬁl;_l—

Tol gives any amount of heat
EARN $60 A WEEK! girsd—no more getting up on bit-
Write for FREE Burner of- | ter cold, wintry mornings. Many
fer and protected territory | automatic features. No gas or
electricity needed. Safe as ordi-

kitchen range. Easy to in-

Men and women wanded to dem-
onstrate and take orders for this et 0 damage to stove—saim-
dertul

n. This year's PI¥ Eita in firebox of any stove

ton. Youdon't pay llnarncnnl-’. J-’ﬂ'll
don't uhllnt,e yourself

unless you docide tu nep 'l.lln
DSeiand i il 2ot of & Sreat ver

aﬂl.al:l. a8 a i PEAL WO
umes, jiest off the press, will be sent OUTEOARD MOTORS
10 you! Ee:d them, look tr&%ﬂr MARINE ENGINES
V& LD FOUr own Al on H“:l

that I::L" fact Elunci which you will mn;nﬂllgnéﬁnlﬂs
find in them, mAy save you &n ex- ALL COVERED
B:nahe repalr, or belp you to &

V ry Latest Edition

Imurln.e buutu which are so new that every pn;t: is rﬁht. up tu dut.c
—wiring diagrams, construction details, service pro
rl;ht u e minute, Nowhere else can you get aa uumplcm l.nd
Iil.farml.tlon Owver & million dollars of resourees have enabled
'I:I! to :ivn you the most authoritative books on the sub)eet ever pub-
lished. Everybody Interested (n automoblies in any way will welcome
these books published by the world'a Iﬁrut publishers of Technical
Cyeclopedins (est. 1807) with agencies over the world.

Can You Fix It?

Can you take out “'play’™ In
diferentiala? Can you kill the
“shimmy" In steering? Can you
reset TIMINGT Can you put your
finger on engine trouble without

ng or tinkering? Can you
pull the starter off fix it? Can
you adjust and repair transmis-
slon, engine, rear axle, bearings?

These Hooks Tell How

and tell yvou how to do any and
every auto job right, the frst time,

& Big Volumes

Nearly 3,000 mm. over 2,000 [Nustrationa, wiring di
t?ndfment. charts, ete.  De Luxe edition with gold-stamped e :mle

Bent FREE for 10 days' use. If not wanted return express
cntlm If ke t. gend only $2.00 after 10 days, then $3.00 & month
until special ertising price, $24.50, Is paid.

A Yur'l Consulting Membership FREE!

Privilege of consulting engineers of milllon-dollar American Tech-
Iﬂﬂﬂ Soclety on any automotive oblem for ome year without

a.rye ir ynu mall eoupon immedistely. Also an extra volome,
Mo, 7, with all latest cars and special book "Automobile SBervice Shop
H.lnnn:ml:nt

DIESEL ENGINES
AVIATION MOTORS
MOTORCYCLES

AMERICAN TECHNICAL SOCIETY,
Direxel Ave. at 58th St., Dept. AT1%, Chicago, Illinois.

1 would like to see the brand new G-volume edition af ¥
sutomoblle books but without any obligation to buy. I wil pmr
the few oonts dellvery charges only and will examine the books
and return them st your cxpense ln 10 days unless I llke them,
in. which case I will send you 32,00 then and only $3.00 per
month untll the special price of only $24.80 1s paid. You are to
Inelude free, consulting m:mhmhi In the American Technieal
Hoclcty. t‘&t!“l. volume, No. T, il Iatest -CI.ER and special

book, " Automobile Service H-hup Manpgement.

BRI . . ciivinimainsivhaanis sussos dobs ans wess sindpnsnysn
Street.

Ciry. .State.

le .Ki'-‘c u.n- IJ.'I. Hl:lll!nn H:l-: n-u.mr nml address nr :mur
employer and that of at least one business man as reference.

CLLDLL UL DL DL DL L L DL DL LD D LR PRl LR LRy

ceNEEIAEIEEEEEE TS EERERENENENANE RN
AR EEERREEE R .-m“ EEEEEAE

When writing please mention Popular Mechanics

sales are tremendous. Make big T0PEe, or furnace. Costs just a
money. Experience unnecessary. €W cents a day to operate,

TRY 30 DAYS AT OUR RISK

Low introductory nnml 30 da trial. Wﬂte for free eat-
alog. AGENTS an re time war ern 0il heat saves money
this v for free

oﬂzrm le hu.w tu eave! Write immediatel
that starts you in business for yourself.

BRIGHAM 0OIL BEURNER CO.
292T7-K Clark Ave. 5t. Louis, Mo.

BE A RAILWAY |

TRAFFIC INSPECTOR

burmer ct NOW!L

TRAINED MEN NEEDED MNOW!
A GO POSITION |Is roa Foe you upan complotion of
aie Bimple, nIne-BLmy s, Wi help plice Yo as &
Rad v Tl'aﬂ'n: Imapeetor willi salnry

wpe ey 105 pef

P Lo dion.

work ar yil

this

!III-IH it T B AludderE.
ﬂTlHI}IFtIl Buil"[Eﬂ T“'I.IHLHG IH 'I'I.'I'UTE
Diw. 21 Buffalo, M.

i SLNrL aligE EXfnsee, or ree=
al

L wblone §

4! in 2 years. World feamouns for
t.euhniu 2-your courses in Clvil, Electrical,
Meuha.nlnl.l Chemical, Radio, Aeronau-
tical Engineering; Business Administration
and Accounting, Egulvalent in technical

hours to 4-year course. Those who lack
high school may make u
Loeated

work. Low tultion.
in pleturesque hill and lake region.

state and many forelgn countries. 53

Muarch and June. Write for calalog.

4106 COLLEGE AVE,,

Low living eosta.
Btudents from every
year. Enter Bept., Jan.,

ANGOLA, IND.

SECRET SERVICE Bogye

FERE

For 30 Days Read)

Mo Money Down—Actual I:Hn-.u ases—
P’ You At U‘lll-rl:.n'—“'t will send you this stirrng
1ok i Urime Lietection, Secrot Hervice arnd Iden-

tification Wark f[or 30 days fres resdin o o ma
mafiay, If you decids to kesp it then .-:4 :t wnly
¥1.00, 1f oot h-!um t, Eu'.ri! mn Mot
sent o boys under §7 :rur- 1

. G. Caoke, Dept, 1357, 1920 Sunnn:du .'l.r:.. Chicage

ARTISTS MAKE MONEY

Find out your ability. Bend name, age, occupation and
address for Free Vooational Art Test.
Federal Schools, Imc., 10138 Fuderal Schaals Bldg., Minneapells, Minn.

STUDY SYSTEMS 1819 B'WAY, MN.Y.C.

Flease send froe booklot pbout how 1 ean
train for a career in one of (oday's big ins
dustries chechsd Dalow for e lolal sum of $30,

Alr Conditioning Applied Electricity
Radio

Dirsel Engines
0il Burmers
Television

Refrigeration

[ Aviation Meon Signs
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Learn to Draw at Home
This Amazingly Simple Way!

OU have always longed for it—this fascinating ability to draw,

Now it can readily be yours! lllustrating, f{npitl Sketching,

Decorative Designing, Commercial Art, Cartooning—you can
now learn all of this right in your own home. Many of our students
never had a drawing pencil in their hands before starting, vet today
are successful artists with good incomes.

Our simple, proven, short-cut method makes it fun to learn, in your spare
time. And now, with just a few hours” pleasant practice each week, you, too,
may learn to make drawings that have a real commercial
vilue—just as those whose reports are given below are
doing!  Get into this interesting, profitable feld NOW|
Mail coupon for FREE BOOK, “Art for Pleaswre and
FProfit" at oncel

completing Soures e Commercial Art, Cartooning and

Can YOU ek L B | Designing, ALL in ONE Course!

£3,000 for W.R.K.

I;
i
i

D_o THIS‘? | It's like & pleasant pame when you learn to daw with this simple
L] g miethod. You study rlght at home, yet every bit of your work re-
i Bt el cedves the Individial sttenfion and
Just a few plain, e 83,000, Farncd $250 criticism of a real art teacher. It's
quickly aketched lines while r.muuf CORPRE almogt as though you hed o waell-
— gid you have the Have ToONe. ofcars than known Art Instructor standing at
“framework™ of a K. Mo TN 3, L your elbow while you work

drawing. Theose first

I,I:;;g:ﬁm:".m' Tﬂ.ﬂ $3,380 a Year! With this training you pro=
of action. gress . with amazing rapldity.
Grafuate .. K, K., of startineg with stralezht 1ines and

Mictu, Tikoe - Shis, -ag curves, yon quickly lism ac-

rector of an ens (§ pian o perspective and all the

rayvin CONeeTrn.
[ ¥ " more advanced secrets of draw-

TI'IEI"I ou CIII i} Earned 5500 While | ing. Youget a sound, complete,
L i I] all "round art training based on
Dﬂ THIS anm | AAFTINE our 22 years of successful ex-

pirrience,  Ses (ot the left) the
“:tm :L";:'lmz e RHOL T money others have made even
the rules for develop- d""‘_w’“_‘ e ™ it before they finished the course]

B, P, M. 8.,
I8 the sallighy e Sprinufield, Musa, o
drsas 1o be shaded, Our hig new FREE Book describes
Then wau daraie The Made 53,000 the latest developments and spportunifies
first “framework’ ¥ in this fusclnating, good income deld
—amd glvea full detalls of thia quick,

Im"h:.-::dth :“HI— 'H:JTf;‘:r:n;:Lg:u'Lon:hnﬁg gimple method. Tells about our sindents
¥ in & single waek, Mot | —thelr snoresses—what they =ay about onr

Lad for a youmE man of rourse—ghiows actual reprodoctions of thelr

%lrml',ugsrgﬂj El;.‘:lﬁ:ll-llhl_ wirk—and tells how many eerbed good

e * man--,-.-I “:'lnt ﬁhilu H_nrn!r;u. Mail ]Tcnn;:u;

Or posbenn iy, oD Ealesman will call,

Earns 560 to 5150 Please state age. Studio 1210, Washington

a Week School of Art. 1116—I5th St., N. W.,
Washington. D. C

...and THIS!

MNow you are shown
how to give your draw-
Inn shape, depth and
form h:rl shading and
high-lighting. In every
gingle step you are
puided by proven rules
which correct :ruur mis-
takes and skillfully di-
rect your hand!

I

“Earning from BE60 to
100 n weok. hat I

e Free Book shows how |

Bellavinwars

WASHINGTON SCHOOL OF ART, Studia 1210,
1 115—15th Btreet, N. W.
Washington, D. C.

Without obllgation, please send me a FREE copy of your
Eock, **Art for Pleasure and Profit."”

!
BIG ARTIST’S
OUTFIT GIVEN!

This full-slze professional 2 ;
Artist's ﬂu;ﬂt nnnu-; "',"‘ig" E“r L Fe L e S FRE R, FESTRAR T ICRIC
vory first lesson—a =
T“A nna‘. It contains avery- Address . ..... » » &
thing you nead to learn and earn, 5
Mall coupon now for complete 1 T R e .is IWPOR NN . | TR e

details of thin remarkable offer. lm o= - - - - - ---- i & F B F 0 N &0

When writing to advertisers please mention Popular Mechanics



Electricity

at your finger ends

AUDELS NEW EI.EI:TIIH: |||n.=.n'r A pitErroEalve
<

HWoamp  Study  aned

||:'|l‘-\.l Course appelied -Ln.. .| y o understond. Qo=
I BEVEWAT 1li '-. AT T AT T e By iniiaa |iri e

10 --' |-' frrartiere, rwﬂlqr.ury o overy elisetricinmn, englmeer,

nits
TH! NUDEL WAY! You ask the guestion—Audels New Eloce
ves Lhe answer=0500 simplified outlines, graghic Hlos-
II I Lh|1l.m1.:r_||.1m covering Constraction, ﬁpurqq.lun apel
5 IR T ANCT
“UUH A MONTH l"'LllHl Order the volume that intorests you—todey!
We will senill that volume on 7 days’ free trinl. If the hoak helps
Fuony,  Benal ue 1. "“ If e does bot help yoil. mall book boack O us.
o el of your fret payment,. we will send your seeond book.
We allow 00 days po pay for this and for esch foliowinge book until
vl complete the Series.
Lf you are not sptisfled, youn may cancel your subseription at any time.

P —— S s SEESS SIS ST S S S S S S S T S
Theo. Audel & Co., 459 W. 23rd St., New York City
'n!lll'l: Vol, I, Eleotrie Libewry on 7 dave’ free irial. I0

K. 1 will remit 21,00, olherwise I will peturn (L
I -ﬂ-':l ForptieEl you o muil one book each month oo

FIAMINATION

C"CILI PDN Eamee Lerms. Mo obhligotion unboss | am satisfed.
BT sesssssrmmmy vemmwssass o Rl A P
F e P A R P e S LR el B R s
Ol s é s sa s v od o s e s mosisssngsssesssins e AL

the
NEW POWER

The whala world pasped at the amaging performance of the Diesel
Powered Burlingion . 1. Zephsr train. IL opens a new era of power
efficiency,  Acroplanes, automobilies, val  imdusirinl plants may
goon be using these marvelously efclent engines
It mesns & new profession, @ new trade for thousands nnd thou-
sands of men. Learn Diesel operation, constraction and repair
NOW. Use our magieal quick nft [ I'Iil"'“l.‘l'.l'il. Find out all yon
need to know thiough thess tsnkis, IJJI"SI"'I and (hher Infernal l,um-
bustion Enoglnes '—*Dlesel Englnes, Operntlon and Malntenanos"
S ieee]l Electrie Mants" whirhh we send freg for examitation.
'I‘Im combination offer brings you the Iatest and most authorltative
information obtaineble, Over 00 illustrations.

3 BOOKS ALL SHIPPED FREE

for examination. There are no strings to this offer, If you really
want to get into the most promising oew feld of the tt'llllll'b—ﬂm
livest—most up-to-date—tnost talked of profession, send for theso
Iooks an onp amazing free shipment offer.  Mead them, examing
therm, test them in any way amnd then If you are Dot sold 1005
pend them back at our expenss and you won't owe one cent,

N O B S N N S . . ..

American Technical Society. Dept. 0719

Drexel at 58th Street. Chicago, IMinols,

Hend me the T Volumes on Diesel Enzines, listed above for 10 days
FIER examination. 1 will Lur the few cents express bt don't owa
vou & vent unless I Keep thi books, In which case 1 mgree to semd
2,00 in 10 davs and $1.00 a month until the Introductory price of
only B0.80 s pald

Note:  If von prefer you may send uhli' $8.80, cash or money order
(you save $100) In full paymept, ond we will send the & books
piepakd,  We ngres to retdrn your money if Yol are not satisfied
and return them In 10 days.

BAmb .coeuss PP T T P R T T T T
AEBRE s idenssaansnendas s s ssesnssns s dsmsnesessisssdssdd
B v e e b bk S e venassss DU coaassscnisans

Please otiach m letter giving ase. occupation amd the nome and
address of your emplover and that of at least one business man
nd reference,

POPULAR MECHANICS ADVERTISING SECTION

Men Wanted

We pay your rai to Maabville. Lst us trd uu I‘.n ba
BE eEpert luhuﬁs mechunbe and 'I'mlur -|-| --L " gm
coat o yoo is small.  No negroes tak -ur froe boal |ﬂ -rrlu

Nashville Auto ﬂollun. Dept, ?5. Nashville, Tenn.

and

"SHERWIN CODY SCHOOL OF ENGLISH
S0 Saarie Didg. Nechester, M. ¥,

RADIO ENGINEERING

RCA Institutes offers an intensive course of high standard
embracing all phases of Radio. Praetieal training with modern

equipment at New York and Chieago schools. Also
specializged courses and Home Study Courses under
“No obligntion™ plan,  Husirated Cataleg on request

RCA INSTITUTES Inec. 2%
75 Varick Stroet, New "ﬂlrk N. Y.
1154 Merchandise Mart, Chicago

Recogmized Standord in Radie Inatruction Since 1508

Greater opportunities pow in odvertising.
loarn emsily snd guickly in spare time. Prao=-
tical work, No text books. Old established
achaal. Low tuition—Easy terima.  Send for
Jree booklet of dndereating (mformation,
Page-Davis School of Advertising
Dept. 1357, 3601 Mich. Av., Chicago

Entertaln for nll ocoasions, Hend $1.00 for I.u.uicn
Proitueing Program of 23 Trick Drawings with Ine-
structions.  Catalog of Chalk Talk Bupplies Free,

BALDA ART SERVICE, Dept. K, Oshkosh, Wi

HowTo Secure A
Govemmenfl’oslhon

Why worry about sirikes, layofs, hoard timea? Traln
now [of & Government job.  Inereassd salarics,
etendy work, travel, good pay. Lel me hslp yaon
becoime n Hﬂ':lnuy Postal Clerk, Pose Office Clerk,
Cily Mail Carrior, Huml Carclor—or help you gel
into any other (e l.rnnm.nl jobh you want. 1 was s
Beereiary Examiner of Civil Be r{'fl L Ji:mlll:lls.l-lmlll. Bist

oW H yearn. ave  helpod  thoan-
N FREE mancds. By El-page hook tells
phout Government jobs — and how my instroetion
helps 1o qualify you o got one.  Seod the coupon for
Four e anpy TIVIVAY .

— —

_—-—_-—-—— ————

. B Patierson, Civil Service Expe
I"I.TT'H“H SCHOOL, B10 Cass II-H Bochastar, M. Y.
Hond, without obligation, [res bouk ** How to Scoure Governmant Poaition."

Namo, .
ASAPEmE . .. oiniiaiiaa Besas " R ——
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Be a Taxidermist! Learn at Home By Mail.
Know a real art=learn it in your spare time.
Have a highly interesting hobby and learn

a trade gcun which many earn fine

spare -time profits.
‘This old _relinbla school, 35 yesrs In business, with 250,000 sto-
dents, offors mow to reveal allm of Taxidermy—to teach

how to mownt and mjmtlfkn life, birds,

w-. You learn the famous chreme tann
!uq the new l'mi.lm.'ln' Craft and Movelty 'Tu;ld"“q:.

commaon specimene—not wild game. It's & wonderf

l.l'l, full of fun and fascination, with posisble real sparetims
oarnings. Hnnmmﬂmlmm.

b b ied i 1 i
BOB, [VE SEEN DANDY R wﬂuam IFI
LAMPS, BOOK-ENDS, ETC., ‘I' COULDT LM GOING
MADE WITH MOUNTED o -m INVESTIGATE.
BIRDS AND ANIMALS, i

YOU'RE 50 HANDY WiIT

YOUR HANDS, WHY

DON'T YOU LEARM

]_AT E R THANKS FOR TIFPING ME OFF TO

TAXIDERMY, JIM. NOW 1 GET TWICE AS
MUCH FUN FROM HUNTING AMD FISHING=
AND MY WORKSHOP MAKES A DANDY

STUDIO. TS NOT ONWY FUN—BUT I MAKE
| GOOD MONEY FROM MY SPARE TIME

SCMPT MOUNTING SPECIMENS [
PRS- ForR OTHERS. [— L @

ls 'l‘axidemy Proﬁtable'!

pur wide experience we believe emphatically,
""lul" Wa know of few other businesses of any kind or natore
Earn

th Hfl LWM pw%ﬁ%ﬂ%ﬁo

ll"IfI'I
Wa have many , many Nzh letters—from mont all clvilized coan-
h'k-l. G-ﬂ frea bookiet and read scores of enthosinstic
htﬁn'lhndmphnm'nlthdrm

Free Book Coupon

M SCHOOL OF 'I‘Mlnllﬂ‘l'
3377 Elwood Bidg., Omahs, M

Real Fun with Profits!

Do You Hunt?

If you hunt or fish, save your trophies!
Game is growing scarcer. Every specimen
interest and value. Ve every

one of them. Mount them—re-create them
—just like they were in life, rate your
home and den. Have your own attractive
museum. Many ens almost extinct
may have big valua latl:r Taxidermy will
ouble your interest in hunting, ﬁzgmg.

Wild Game Not Needed

If you hunt or fish only rarely, still Taxi=
dermy will delight you. You can become
a Taxidermist and have fun, fascination,
also protits by mounting common birds
and animals. Mount pigeons, crows, pets,
squirrels, mice, even frogs, into interesting
ups—humorous DEIEE. ‘I;ﬂ-u can create
OEENS—YEes, 5C of novelty groups that
everyone admires. It's a thrilling art]

Craft Taxidermy

You will learn the new and peopular
“Craft” Taxidermy. In this amazing art
you combine real mounted specimens
with other craft-work, creating innumer-
ﬁh -.-::-.I artie such na dooar
-nl:l."’l-nd—- other lrﬂcmmnwlllhw
valous for lhiwnmt:. and 'hfieh well -IE.utl.t

ANy § earn real profits year
arourd "“L ""Novelty'" Taxidermy.

“Krome” Tanning

At last vou can learn real Tanning. We
pnmnvely teach t-nuln- Chrome Tan-

a new sim home method,
testeii nnd ﬁll:l] gives the
satisfaction.

At last you can make real leather—
harness, sole, lace, buck, waterproof and
heaat pﬂbﬁ‘l. Will not harden or stretch.
You ean tan ull kinds of hida with the hair on—
aleo tan fine fors and make them into q:lrmnntl
Eﬂm! .aluvu ugnm,nu famouos'* Krome'

bel Ilml‘ln.ll;hn]htﬁn plato ires
. our com

of lessons.
The readers of -l-:-lnl.ﬂnp!-

elally !Inhr-hd in l nf
thom hs

ve jolned vur school. lnﬂ-rlll:lhl
the coupon TODAY, State your age.

Game"', Also tell me how [ may
State your age.

When writing to advertisers please mention Popular Mechianics

HORTHWESTERN SCHOOL OF TAXIDERMY,
; 3377 Elwoad -ulnl‘. Omaha, lllll.
S Fend mo your free Hustrated book, *

27A

‘How to Moun
£ learn thin l'u:ﬁut»
ing art eanily and g kl.rhjm[l Mo obligation

- —
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IDEAS

ful. The zipper,
button—all
inventors
to protect it.
profitable, and e
very simple
have

THAT HAVE
BUILT BIG

Ones.

of your
simple the |I
already done it is

yet familiar

pictured here

a utility bought by a
BUSINESS Es soon after it 1s Ululllltrll
idea makes
"'lL nHII'J--L ‘I.||||.1I|

POPULAR MECHANICS ADVERTISING SECTION

do not have to be t'hl!'l;Jlit'."I.LL‘LE to be |Il'll1i.I.:|I!|t’
when Patented.
on simple Patented products
safety pin,
simple,
rich rewards. If

The be and 10c¢ stores flourizh
which are I"II*]ISI]I‘I!'lj:lll_'-.' success-

thumb tack, paper clip, collar
;.r.u*uhun.--—||1'||u_r_fh1, their
Patentable idea—act

you have a

Many of the most useful, widely popular, greatly
xtremely success "Ii[
You have only t

to realize how a
a hundred

inventions have been
o look at the devices we
simple idea may become
thousand or a million people
Don’t be afraid that the simplicity
alueless. The thing that you find so
i thousand other people haven't

pften the invention worthwhile,

HOW OTHER INVENTORS GOT STARTED

The list of men who succeeded in invention with only
a poor boy's start is a very long and noble one. Pov-
erty, hardships, lack of friends, distance from the
market—these could not hold back Bell, Edison, East-
man, MeCormick, Whitney and others. Everyone
cannot succeed, But every man can try. Courage,
sacrifice, and hard work may bring you a measure of
the success these men had. Lack of mechanical ability
is not a serious draw-back. You can always get
gomeone able to build a model, draw a detailed design,
or otherwise materialize your idea for you. The big
draw-back is discouragement,

Your jdea for a practical article or an Improvement upon an
old one should be patented :*-E“"r' Frequently man of the
thousands of applications filed in the U. 5. Patent Office each
year ara for the same or almost the same idea, In snch a case
the burden of proof rests with the last up]llual:l.nn filed. Some-

times a delay of even a few days in filing the application means

the total loss of the patent., LOSE NO TIME.

r jda fie ivle o new a}rl‘t—-“'!:
raphy — it-
. sdf one of the
e greatest inven-
T 5 leat] i 3 . tons,
. ¥ 3 I i i 5
The entire time of this large and experienced organization is deveted exclu-

We know the roles and red nreuumln

gively to patent and trade-mark coses.
of the Patent Office.

a patent covering your iden.

We understand the technicalitics of Patent
ean proceed in the quickest and safest woys in preparing sn application fl:lr

The Biographyof
George Easiman |
Views of the man /
who used Patent
Protection to 'l
amass millions and f
give perfection to .J

JAW,

CLARENCE A.OBRIEN & HYMAN BERMAN

REGISTERED PATENT ATTORMEYS EEFORE U. 5. PATENT OFFICE

70-W ADAMS BLDG.

When writing te advertisers please mention Popular

WASHINGTON, D. C.

Meohanios
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TO PROTECT YOUR
AN IDEAS,

WITH A U.5. PATENT
Send For

If you have a new idea that
is patentable—and want to
secure for yourself your inventor’s sole right to profit
from the idea—you can’t afford to lose time in secur-
ing the protection of a U. 5. Patent. Other inventors

may be workin
they develo

will be upon you.
for the Inventor"—will te
5K

idea. ND FOR IT TODAY!

The FIRST IMPORTANT STEP in SE-
CURING A PATENT—is to obtain the

services of a Registered Patent Attorney.
The U. 8. Patent Office advises that you
secure the aid of an experienced Regis-
tered Patent Attorney to prepare your
statements. Establish the date of your
invention as explained in our book and
disclose your idea to him in correct form.
He then makes a SEARCH of the Patent
Office Records and reports to you on exist-
ing U. 8. Patents which might bear on
your invention, giving his opinion on the
advisability of proceeding and filing for-
mal application.

REASONABLE FEES—CONVENIENT

TERMS. Dpon't worry about finances.
Our fees are very reasonable—we ean
arrange convenient terms of payment.
It is our custom to permit clients to pay
for our services in installments as the
application progresses in our office. See
our Big Book for fees in obtaining Pat-
ent. It explains our arrangements clearly.
Send for it NOW!

on the same idea right now. Should
this idea and file patent application
before you do—the burden of establishing priority
Our Biﬁ Book—*"Patent Guide
you the quickest pos-
gible way to secure Patent Protection for your

Free Record of
Invention Form 4
Use our FREE * Record of Inven-
tion" form to assist you in record-
ing the descriptive outline of your Hne
idenas and to establish the date of

your invention. With it you can

make @ rough sketch of
your idea and have it wit-
nessed in 8 manner of

value to you as evi-
dence should occa-

CLARENCE A.O'BRIEN

'l

R and HYMAN BERMAN

TEAR OFF " Registered Patent Attorneys
AND ' T0-W Adams Bldg.
MAIL S WASHINGTON, D. C.

Page Book, “Patent Guide for the Inventor™
and your Specially Prepared “Record of

N'DW !QQ Please send me at onee vour Big Free 45-
)

o Invention” form. Also George Eastman
:.l Biography, “Inventor and Business Man.'"
’ This request does not obligate me.
’ MNAME s
' ADDRESS

(Please write or print ﬁi-l.n.inlrl

When twriting to advertisers please mention Popular Mechanics
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PATENT

POPULAR MECHANICS ADVERTISING SECTION

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-McNally & Co., Chicago, I1l.; The

Baggott & Ryall Directory of Guaranteced Attorneys, published by

Legal Directory Corporation,

Boston, Mass.; Flugel's Law List, published by Legal DlrecthPuhlilhinn Co., 5t. Louis, Mo.; Amer-

ican Lawyers Annual, Cleveland, ﬂh.m, Bankers Service

irectory, Bank Scnru:e Co., Bnll.un

Mans.; Eyre's Law Lul:. o Park Plar:e, Mew York City, and the Central Gmlrimtee Co., Bankers and
Lawyers Directories, Empire State Bldg., New York City,

WATSON E. COLEMAN,

REGISTERED PATENT LAWYER

Victor Bullding; 724 Ninth Street, N. W,

WASHINGTON,D.C.

INVENTORS
PATENT YOUR IDEAS

SEND FOR FREE BOOK wmmi-
HOW TO OBTAIN A PATENT | oo

Written by a Former Member of the Examin-
ing Corpa {1922-24) of the U. 5. Patent Oifice,
LT you want Lo profit by your idea, you should
take stepa ito apply for a U. 5. Patent at
once. Your first step is to get this Free Book.
interesting illustrated book contalnes valuable Infarma-=
tion you should have. [t tells yvou fully how to abhisin =
palent ofn vour idea in the guickest way. With this Free
Book you will also receive & **Record of Invention' form on
which you can easily record your idea. Personal and Con=
fidential Service: our case will be personally handled
only by a Hegistered Patent Attorney who is also a Former
Member of the Examinine Corps of the U, 5, Patent Office.
All commumnications confidential.

MAIL COUPOM TODAY far FREE PATENT BOON s=d RECORD OF INVENTION Farm.

CARL MILLER
REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORPS U. 5. PATENT OFFICE

1638 Woolworth Bldg., Dept.106A, Now York City "
l MILLER BUILDING, Dlpl 1064, WAEHINGTDN D, C. l

This

B TRESSTST mvention” Torm. o 16 Obtsin & Paisat™ and vour i
R O S |
l ADDREEBE. ... v uvsarrnsravsnssassassnnsnssssmnnonsrnnsnns l
| 1

T L T L R P P R R T

Sp Scratching

RELIEVE ITCHING /» One Minute
Even the most stubborn itching of eczema, hlotohes,
pimples, athlete's foot, rashes and other skin eruptions,
quickly yields to Dr. Dennis' eooling, antise tﬁtm. Tiguid
D.D.D. PRESCRIPTION. Its gentle oils poothe theirritated
gkin. Clear, greascless and stainless—dries fast. Ensy
to use. Stops the most intense itching instantly. A 3560
trial bottle, at drug stores, proves it—or money back,

PATENTS—TRADE MARKS
All inventions submitted held eonfidential and
given personal attention by memberns of the firm,

Form, “Ewvidence of Conceplion” and instructions,
U ow o Establish Your Rights"—FREE!

LANCASTER, ALLWINE & ROMMEL
Patent Law Officas

412 Bowen Bildg. Washington, D. C.

P — e ————

Inventions Wanted

Patented or Unpatented

We have been successfully selling inventions, pat-
ented and unpatented, sinoe 1924, Write for proof,

and tell us what you have for aa.lq_:,

Chartered Institute of American Inventors

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

INVENTORS ::ic oo

facts before applying for patents. Our book, Patent-Sense,
gives those facta; sent free. Trade Marks—Copyrighta.

LACEY & LACEY, Es. 1865, 635 F 5t, N. W., Dept. 5, WASHINGTON, D. C.

ALBERT E. DIETERICH
REGISTERED PATENT ATTORNEY

512 B Colorado Building, WASHINGTON, D, C.
Boolklet on Patents sent free

No .IOI(IE'. To BE DEAF

=Every deaf person knows that—
Mr. Way made himself hear his watch tick after
eing denf for twenty-five years, with hia Arti-
ficinl Bar Droms. Ho wore them d.u.rnnr.l night.
s Ihey stopped his head
' noises. Thoyare invisible
andcomfortable, nowires
y or_ batteries, Write for
TRUE STORY. Also
)hmklutunl}au fness, Artifisial Ear Drum
THE WAY COMPANY "

A ¥ 120 Botmann Bidg. Datrolt, Michligan

who derive largest

wo NAVY SUPPLY C

Bargains—Army, Sport Goods, Fire-
arms, Cloches, Shoes, etc. Send 10e for
new catalog, to be redeemed on firse order
Army & Navy SBupply Go., 4772 Lester 5t., Richmond, Va.

"

BUCHSTEIN’S FIBRE LIMB
to your stump—

strong, cool, neat, light. Emsy

ments, Braces for all de-
11.Iu| Agents ted.
STEIN I:ﬂ.

Delays are dangerous and may be very
comly. My nal pervice masures
prompt actlon, strict confidence, and a
minlmum of expense. [ suggest that you
pend me a model or drawing, or sketch
and deseription of your Inventlon, and
£5.00. I will make a search and report

you & copy of my T2«
vou prefer to read my

send m
(Cwver 3
FPatent Atvorney.)

A PERSONAL CONFIDENTIAL PATENT SERVICE-

promptly as to [ta patentabllit
e hoo let

“Record of Inventlon™
years experfence as a Heglstered |

302-D Vicror Bldg.,

L. F. Randolph, “Wishington, n.C.

Please send me at ones, free of charge, your 72«
page booklet and * Record of Invention” form

and send
{)r Il'

ooklet rn'fl.l
the nu:mhm! coupon st once. I 1 also

form. I
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HEY ! sToP PiCKING
ON THAT FELLOW ./

LISTEN, ATLAS, YOU SKINNY
RUNT! | BET | CAN LICK
YOU WITH ONE HAND

l'low This CHALLENGE Made Me
"The World's Most Perfectly Developed Man

I W AS then n 97 pound weakling., He was heavier, stronger, plenty tough. But T

just couldn’t pass up his direct challenge. A erowd gathered around to watch

the sluughter. And what a trimming I got! He put more smashing power bie-
hind that one hand of his than I had in my whele body,
buarrassing thing that ever happened to mel

But, s it turned out, that beating changed my entire life. For 1 made up my

mind then and there to DO ED‘L{ETHINE. about myself —to learn somethin
about my body and find a way to build it up—to become o HE-MAN instead
a HALF-MAN. And here's what happensed:—

And Then | Made a Discovery

may srain the heart or ether vital organs |
I at once put this system to work
called it Dynamic Tension!
Well, the whole world knows
what happened—and how
“Dynamie Tension” changed
me {rom a 97-pound weakling
to the man who is now holder

CHARLES ATLAS

Twice winner and present
e ST
World's Most Perfectly Dhe-
veloped Man'' won in h-pl'.-ﬂ.
eompotiticn in the nnI!y
‘Lional and nternat)ona
test held in past 10 Hl.l'lp
Waoothor sleal Inntructor
i the World has ever DARED
by make the offer he makes
in this announesmoent.

It was the most em-

I began to study the structure
and play of all the muscles.
Then 1 tested out ideas 1 had
for building muscle power and
endorance — through outside
road work and also through in-
door exercises. Then [ com-
parcd my measurements, before

and after. Checked the results of the title of *The Waorld's
carcfully. Made other tests. Most Perfectly Developed
Checked again. Time after Map't

time;, for months, 1 did this.
And finally came the great
day when I felt at last 1 had
discovered the natural way to
build powerful, rippling muscles
—ttrithout any comfraptions that

This omazmg method
built me up—gave me
the evenly develaped
body, the big muscles,
and wonderful chest,
that you see here,

Today I am devoting all of my time to passing the
secret of “"Dynamic Tension" along to others like
yourself. And what “Dynamic Tension™ has done 8
for me—and for 92,000 other fellows—I am ready
to prove it can do for YOU.

Pll Prove in the first 7 days that
YOUcanhaveaBodylike Mine!

Sterling Sliver Cup
Biing Given Away

Just give me your measure—  look a mile wide. Put now pep il
and I'll give vou proof in just 7 into your ﬁun:hs. g-r.'tthn mthm of N o e T eyt
days that I can make yous NEW  your leg= b Lﬁ uwdd "‘"“‘ﬂi‘"‘ e BB DRSS
MAN! Then I'll start new inchea  if You need it With a body o T Wil awan
at you y mn bhrimming-over A R ARy i
of massive power pushing out o.p ﬁm!th inmde that you'll feal TRt L A

your chest—build up your shoul=

ders to champion huskiness—put :gnmp Eluntfl;o::rézlu;gm!?ﬂ ne :;::.ﬁr:.ﬂﬁuﬂ
regular mountaing of useful hrlmtﬂn pimples, and similar youT Mmearure-
mussle on your biceps—give you weaknesses that are robbing you fnis are now,
faone bk el s, o The o thies o 1 it o e S

¥ be vours, The ruddy glow of =y pi:-.:'.'mum

'l whittle off waistline fat if
Kn‘m wint me to. 8lim down your
ipg and makes wour shoulders

Mail Coupon for FREE BOOI

health will show on your fmce—
you will be the outstanding fel-
low in your erowd.

Dynamie
n v me 8
muscle development.

Jour froe rlasting Health amd
Now make me PROVE T can do Aﬂ:r .vn'u ™ 'I.n rn '
it Let me send you the FREE ke 1
door i can give ‘l"DU 1hu BIRDDE: a0 T oy e
:::}r?ﬁﬂgutl ¥ I o he Fn" e M i ‘(Please print or write plainly)
This big book, “"Everlasting Health ine whﬂ: o send [
MI Strongth" —packed with aciual of my book ITum ’;I..l:,I asane
[I e mnd vital facts eve rn: cougsan b low, lnﬂ m-il TO= ey - e s AN T A RanAA Ay
ow must know o face lifo—tells DAY to |'||q
g s KR e LR Ly i
! R e G IS Eaxt 33ed | R O e '
it's FIEE if you act AT O Street, New York, M. © 1936 €. A, L.
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GOVERNMENT
JOBS

START
$1260 to $2100 YEAR

Men--Women

Common Education Usually Sufficient
Influence Not Needed

City Mail Carriers, City Post
Office Clerks

Clerks nnd carriers now  get
$1.700 the first vear regular and
sutomatically incrense §100 n
yoear to §2,100 nmd $2,300. Open
to men—women 18 to 45.

Railway Postal Clerks
Railwny Postnl Clerks get $1.000 the first vear regular,
being puid on the first and fifteenth of each month, ($79.17
each pay dny.) Their pay 15 nutomatically increased yearly
to §2.450. Advance moy be had to Chief Clerk at £2,700 a
vear. (811250 each puy day.) Open to men, 18 to 35,

Customs Inspector

Balary 82,100 to start. Men 23 to 45. Work connented with
Eﬁil[_lll.]l”ll.{ IMI.I.II'.IIKE :_Llllt rlll.'rl'l'l-ﬂrlil.]_]‘-'l! ente rng lhl' I"'I:,'I1,|.I11|‘_'|-' “'IJT“
foreign parts covering boats, troins, roads, automobiles, eto.

File Clerk—Clerk
Open to Men—Women 18 to 50,
Entrance salury 31260 — $1440 Yeur,
Appointments aos File Clorks and Clorks
in  the Departments at Washington,
D. €., are made from this examination.

Get Ready At Once

Many other positions. Experience
is usunlly unnecessary and political in-
flienee 15 not permitted, Let us show
you how to get o government job.

Free List of Positions

Fill out the following coupon. Tear it off and mail it today
=W, Bt onee,

This investment may result in vour getting a big-paid
governmont job,

——— ————————— —— —— ——— — —

FRANKLIN INSTITUTE, Dept. P174, Rochester, N. Y.

Gentlemen: Rush to me, FREE of charge, list of U, 8.
Government big pay jobs obtainable. Send mo FREE 32-pago
book describing ralaries, vaontions, hours, work, and full par-
tieulars on how to gel oie of these jobs.

R P s L

Wher writing please mention Popuwlar Mechanics

START

The Most Sensational
Business Opportunity
Since 1929
Like turming lead into gold,
here jaa business with glgantic

pomibilitiss. Factories, Cluba, i
Biores, Behools, Homes, spend L]
millions every year for rubber "\_
mutn.  Think of your proft

when o

HAND
MACHINE
and

Brand new. Full tented. F.

reprt uu:unmdui:z slucceas, “WT w.:imm‘d
"Uan't make mats fnet enough. Firmt wee

aver 200 orders for $1.00 1o $10.00 esch.” Flash from
Harris sayn: “Cirdors puough to keep 15 men busy
all the tine.," Guooter got big order lrom County
Commissioners and now reporta: * Just signed up
order for all Grade Schools and High Bohools,™
No wonder responsible men are throwing
cvarything olse uside fo establinh loeal
FABRIX factories.

COSTE NOTHING to get caomplete fasts. Just send name and addres
We'll snd description of simple hand machine that guickly slices nld tirs
into seripe; show you how patented mothod forms strips ioto thick,
ppringy, long-wearing FARRIX Mais—how five cents worth of Junk
Tires makes n $2.00 Mat; how you can stert on o reasonsbls investment
nnd build n business so big, so fnat, that it will iake your breath nway
Don"t delay & minote. Write or wire today. All information is [ree.

FABRIX, Ine., 325 W. Huron 5t., Dept. 710, Chicago, Il

-I:’\"Arc Welding
Revolutionizés modern .'ndusfry

sy ner (o loarn Flesi o Are Wi |l||||.": arnd
U.S.Manufacturers ;237 i e et :
didrt i i r ¥

Ao ralning Fon. As

ful: \'f'eidilnlé- pravents ¢
Enginuering o ine  Tupul

Why he eanten
Wy W lnen b oo sboord Ll

Sperinlist in Wi

1|""‘""---u;;«:;'-.IL"m"lul',t'.".L.IM.-E-E.----""""'

SEHML of EHGlHEEHlNG
Jnatitute of Electratechnics
PM-10-A. Broadway & E. State 5t., Milwaukee, Wis.

—_—— e e o —— — —— — — —
Wil bt adidl T Fr

Tnduwtry."" ales 10 hars
Wl fng Dpet

Wl

Wald | ¥

wkiet “Tiee Bawn of a Gigantic
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MIDWEST GIVES YOU

Onty
PUSH BUTION TUNING

Exclusive New

This excinsive
Pt uere puts rgad o wa il
B Ol um ;i

rnalilad |

PUSH BUTTON TUNING
Fingor Lip tuning s
mpide pasible with the
Blidwesi Autematic Puosh
Batton  Tunkg  Rystem,
Doubles rodio ooy ek

» tor

z.
"“-‘____1 ..‘; -

New 19371 sy SJeste g
miDWEeST M ||
FIVE=-BAND NZ774

ABCRRAE *4!]“.51-'-.,.

SAVE % 507, oirecr rrom Facrory Fallenily

0 middlemen’s profits to pay! See for 74 ADVANCED 1937 FEATURES

yoursel{that Midwest offers you greater  This Super Deluxe Midwest is so powerful, BEETVEPISICTSTDITER 1431 4130
I LEIY TUHES)
00

radio values—enaliles vou to lm_\' the more ‘-I!-lll'liln'l.1||.'|_'| selective, so d |i|.'.|l-,-|_w senmitive

coonamical g,,|-14.r-\.-.tu._‘\l‘;.u wny that score sof  that it brings in distant foreign stations w 11

thousands of riadioprer hasers have prefer red  full  Joud x]w.-l-.ur volume on I'I‘J..II1HI.'1‘\-| IE“mS A% LOLW /S 5 L)

since 1920, Never before so much radio for  adjacent to powerlul locals, Scores ol mar- pown
T ||I!'|\.' 1|||l|1'-'_‘-'.r- Why ey more? The broad velous Mulwest leatures, many of them s i

Midwest Forcign Reception and Money-Back  exclusive, make it easy to parade the nations -
Guarantees insiiFe k|1.|~||r sgbisfaction. You of the world before you. You can switch 0‘/« h‘ln“’[s-llfuiﬂyﬂﬂ

get 30 days FREE trnal in your awn home!l instantly From _."l.:n\.'l Wan programs . . . o
) again, Midwest demonsieates s Canadian, llwl"'"" amalcur, commercial,
nce  agoa Muldwes [ slratos : :
' - . airplane and ship broadeasts. . . to the
I-L'.hl.'.'r'-llull Lawe ollering the world's mnost i ; A : . . 5 WM'E BﬁuHDE

: Apin s =t and most fascinating loreig ETamS.
'r'ﬂ“'il.'l'||||- .|-=|:| most autiful ALL-WAVE hnest and most Insoinating loreign programs

lo-tube, 5-Band Radio. A startling With a Midwest, the finest entertainment RIGPROGENITTERN I8 CHLE-TV 3

achievement, il akes the whole world the world has to of fer is at your command. Tt
resulls.. This advanice | paddic 18 & masler "Alr.Teded"” ralis [ram the pew $0.page calalis
il thnll ith 1 ':1 ¥
et that w t A wilth oals | e o ¢ im therr actwal ool You pay =
i el At = R Rl -y ey o g Pl el PROGRAM EXPANDER
Audio Program Expander gives  mipwEeST USES LESS  Fill in coupon
MIDWEST'S MARVELDUSLY HAVE & MIDWEST.ITIS

o i eraund, " Powerful Triple - Twin 18 preferred by famous orchestra leaders, ISSCIIIITN: (e (e VIR AT TL TR
1
marvelous super peclormance...glorious "',:-\':: aribous proésct soey (1) A Forekn . Recopiien
30 vavs FREE tiAL:
L]
aliving, vital realisticqualitv o cURREHT THAN AN NOW, and mail

tubes (two tubes in omel) give [B-tube S E o e bl et Wgh ey i
! » AUTOMATIC AERIAL ADAPTION
achicvement, a highly perfected, with as much cerisinly of satalartion as
cr_l.--.1.:||-4.'lu.'.tl‘ “eoncert” realism v umic] Gusranice — (3 Absslule Guarantee of
gt J
voice and musical rl;rlnul.l.uﬂ won. ORDINARY LIGHT BULB TODATYI (7 i ll:l

porchasers everywhere. You can onler your Midwest
precisely buit, eadinmusical instr  \WLLp 25 T s coms yruril 40 2or 8 DUAL AUDIO
magnificent foreien receplion. The Dual Batisfaction — (1) Ooe- Year Warraaty.
p— | FIND MYSELF G A COMPARISON CON<
W |simeinG aone wiTh VINCED ME | SHOULD
- -}' . =¥
J

7 ((TMAIL COUPON TODAY for &
Ul | 7zee 30-DAY TRIAL OFFER 152850

asee’ 40-PAGE FOUR-COLOR ZFree CATALDG

| MIDWEST RADIO CORPORATION|, .. .,
Dept. D-15, Cincinnati, Ohio
| Without obligation on my part, s
HE | ew FREE catalog am
mpbeie details of pour liberal 30-day
FREE tuml offer. This s NOT an onde

5§ JUFE-UKE PROGRAMS- A SPLENDID PERFORMER.

Irene Dunne r'ju' [ Fred Mac Murray | wdll/

Mome e
Addross —
0 Town... ST, - | | e _ﬁ'}

DEPT. D15 ] = w CINCINNATI, OHI0, USA.
Estoblished 1920 Coble Address MIRACD...All Codes

When writing to advertisers please mention Popular Mechanics
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Know Electricity as Experts
Know It—and Get an Expert’s Pay!

Recovery has bezun! The months ahead nre charged with signifi-
cance and expectation. What will you do to get the jump on the
other fellow?

Thousands of men have used

The Croft Library of
Practical Electrici

The Croft Library in & complete sleetrical educaior. 1t i founded om practies—om
0 yesrs of ahibrt-sbenvn rrperience—on work Ba if ie arleally dome, 1t is memed from
eover Lo sover with tho kind of bard-headed facts you wapl, Written s thet the
mar can ensbly snderstand 4, yet so s wa thoruvugh, that it is the daily
of 0,000 highly paid slestrical workers ‘engineers, Craft tells you ths thimgs
¥oii nied Eo know sbout molors, gemsrabors, ErmALUrEs, fofnmoistare, Lrinsiormers,
rhreied ewitohbearde, distribntbon syeleme—slectrieal machine werry Ly p—
wiring for light snd power—wiring of Bnished buildings—underwritern’ and munieipal
require mentr—illominsthen in its every o hie maost i madbhods of lighkis
m‘u—hmu snd lamp effecis, slo~hew to do & complete job, from estimating L, o

No money down —easy payments

Fill s and mall the ew sitached and we will send wou the sntim oot of seven vol-

um=s for te6 days’ Fres Esamination, We take all ihe rlskeyos assums no obligaifon,

E!"‘m decide h&l:s the books, send 5150 In ten days knd Lhe balasos &4 Eha rate of
00 8 month. the coupon NOW and s Lhe Tor yourssll.

T — — — — — — — — S — — — — —— — —— — —

| FREE EXAMINATION COUPON

McGRAW-HILL BOOK CO., 330 W. 42nd 5t., New York

Bend me for ten days’ fres exumination the Croft Library of Prastios) Eleetricity.
I satbaingbory 1 will send you 81560 in 10 dups and 82,00 monthly until the prics of

|

l B1050 i paid. If oot wasded, | will peinrn the books postpald. (Te

I prompt shipment wrils plakaly and Al o all lises.)

I “"T‘uu---------|.--..--..-..............“...........,.,.......,..,.............

l L T e e e e R e e R SRS e
City and Btate &

— — ——— —— —

L Mame of Compmny..... i o T 100

T A R ST Ty -

TRAIN NOW for QUICK SUCCESS in

DIESE and GAS

Engineering
Raise Your Pay with “Job-Way™

Are you tired of lay-offs andlow pay? Do
really want to get into & buziness that offers
good pay, and o renl foture? Then voo want
“*Job-Wnay'' Training —the training that has
started thoosands on the road to suceess,

Good Jobs — Great Opportunities

Rapid growth of Aulo industry bas created countloss

opportenities for tralned servics and repair men. And

now, Dissel=the new cheap power for trocks, buses

. Etgifies—han opened up etill greater rltild.-ni'
1.1

LEARN IN
SPARE TIME

EARN EXTRA
$ MONEY $

power

Combined Auto-Diesel Training
“*Job-Way'" alone gives yoo combined DNiesel and
Agte Tralnime by & practical, easy method of homes
windy and nctaal job woark,. Th da nf oar student.
hawe more than paid for thelr tralning thra our exciu-
&ive apare-time money plan

Mail Coupon for Free Book
If yeu want bis mnad want kit quai COUTHIT
TODAY for FREE AUTO: DIES ?'ﬂuﬂuhu‘?:m; full
Tacis about **Job-Way' " Training, Free Employment
Bervics, Frea Motar Teating Equipment, liberal Pay-
As-You Learn Plan, and positive Mopey-Back Agree-
ment,

MOTOR INSTITUTE of AMERICA
Dept. K=11, Chicago, Illinois

P T o 5 s e S . S B -
I D. F. GELLER, Pres., MOTOR INSTITUTE |
4554 Broadway, Dept, K-11, Chicago, lliinoks 1
b " -
fol ety of ob War ™ h tnd T TR TR |
- H
I
N,

O i ,
Address.. AR SRR OC Y Fri P B s e }
ity . T — PESSRRRRR |

——————— = ———— i ———— il
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Carry this Shirt Factor
inYour Pocket / gf N

;I’r;s, here's a real proposition
where you can make real money

c with a real fufure,

Have you ever investignied the Packard Line which ofers
Daily Commissions. Steady Employment and Regular Cash :ﬁuﬂﬂ
New mrnip.lur.n up-ti-date line is redady and eonsists of a large
variety o the latest Shirtings, Neckwear, ilqn'i Hoslery, Drosd and
Work pants. Mo experience necessary; work full or part time,

naw

Without question the greatest and fastest money-makl line
offered n direct selling ropresentative. 85.00, 810.00 and wp car oo
e o day and & big ritg for
Froe Complete Hample Line

PAC
ﬁmll"iﬁﬂ SHIRT MANUFACTURING CORPORATION

monthly cashh bonus beshdos,

Dept. PIZT Indiana

BIOLOGICAL SUPPLIES
MICROSCOPES
TELESCOPES
CHEMICALS

New comp'ete 32 e catalog llets

hundmd; of itﬁ;{uﬂl’mm& Lo DImA=-

taur prolpes B entars,

Bawi l-'lﬂun—BE}' Dhirmat. d!'-mili:g-]::nl!t'l FREE and
[re v OFmALiva.

orammed full of bargai ¥
J. H. WINN MFG. CO., Dept. 410, 124 W, 23 St., New York

/Veur JOBS for THOUSANDS in

L

IT son want steady work—all ﬁy
or a business of wour own, prepars NOW. ch
ground-floor opportunities are rare. Loearn at low
cost right in your own home (or at our school in
Chicago). Write for FREE “‘Prosperity Booklet.'t
CHICAGD TECHMNICAL COLLEGE
M 300 Tech Bldg., 118 E. 26th St

FREE!

year *
P

Chicago

MONEY
SAVING

NMnstrates Intest developments in

Photography and Homes Movia

Making, fm fon and profitss
OF ern hundreds of mmmrin

our old camera or eguipmen Tn trade.

rite for free bargnin book now

MTRAL CAMERA CO., Est. 1899
230 5.Wabash, Dept, K110, 'S

MAKE MONEY AT HOME

RUBBER [owecy
MOLDS ‘C6¢m_

Bart big t business st home. H;‘mﬁm
own flexible rubber molds with amazi

GO-MA Moldl Rubber, Turn out hu 5 TE=
productions, BUSTS OF PRESIDENTIAL CANDI-
DATES, ornomonts, psh 5, book-gnds, o@.—
in plaster. concrete, artificial marble. Costs you
little as 3¢ each, sell for IE—': $5.00 o fricnds,
slorel, by miall. Easy, gu Eperionoe unnecess

« We aupply all malerials and instroctionm.
Write today for free detalls and proved plans.

S50-L0 WORKS,

Dept. G-B2T, Cinginnati, Ohis

AMRIING ! SILK HOSE

GUARANTEED TO KX
Wear Without Holes

Guarantes Replaces Fine Silk Btoek-

ings Free. From 2 to 5 monthy wear (GuUaran- j
teed. Bold through agenis only. Btartling '
money-making proposition, Mills m}mr&u ‘jj'
5120 earned In ono week; Polrier $127

AGENTS:

In five days, Enormous sclectlon,
Over 100 styles, colors [or men,

women, children, ®ll Guar- uP IN A
antsed. Sampiles hur- e 1"’$24*EEK
nished. Bend le pos-
tal quick. ﬁ?m'm:' :fu":m"ﬁ-u?alxﬁ
YOUR OWN HOSE

ILKENITHOSIERY CD-
FREE OF EXTRA COST T R )
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What to Eat fo Get Strength
Building lodine Into Blood
and Glands!

Science Says Regular Ration of
NATURAL IODINE Is Needed To
Build Up Weak, Rundown, Skinny
Folks — Give Them New Energy,

Endurance and Pep!

AT LAST
IVE FOUND
THE WAY

If you are weak, skinny and rundown—if
vou go around always tired, nervous, irritable,
easily upset, the chances are vour blood is thin,
paule and watery and lacks the nourishment
needed to build up your strength, endurance and
the solid pounds of new flesh you need to feel
right. Seience has at last got right down to the
real trouble with these eonditions and explains a
new, quick way to correct them.

Food and medicines can’t help you much. The
average person usually eats enough of the right
kind of food to sustain the body. The real
trouble is assimilation, the body's process of con-
verting digested food into firm flesh, pep and
energy, Tiny hidden glands eontrol this body
building process—glands which require a regular
ration of NATURAL IODINE (not the ordinary
toxie chemieal iodine, but the iodine that 1=
found in tiny quantities in spinach, lettuce, ete.).
The simplest and quickest way to get this
precious needed substance is Seedol Kelpamalt,
the astonishing new nuneral coneen-

trate from the sen. Seedol H.ﬂ]r“m'”'"' @ Mamifacturer's Note—Inferior products, sold as kelp
is 1300 times richer in iodine than and  malt preparatione—n imitation of the genuine
oysters, hitherto eonsidered the best Anuept Seedol ?iuh:llnm.nh. are being l_!l!'!'-urr.-l.l nx mubstitutes. The
BOUECE, “—'i”. H-E'Hln! Kal mnlt's EKelpoimalt Compamy will rewnrd foor Informaticn covers

¥ - g Fﬂ lngg pny ease where an imititlon product has been repe

iD'l.'II'IﬂE'T you qui"kl ' II:U_J'lI:I_JIlII.D your Th. s I. respnted a= the oriirtnal Scedol KEelpamalt, Don't be

weight and strength building glands, IS a I“g frr-:c-rm!- Dt-m.::ml E‘;"“L':'“Eu!”f""' :Hellm:mu-mﬁ::'ﬁé
1 1 H L WY Are oS masimiin , i not upsst & LT

{;mmnt-e n_qs!mu]utmu, enrich _the L Injure tecth. Results guarantecd or money back.

lood and build up o souree of endur- 0 IS er

ing strength. Seedol Kelpamalt, too,

contning twelve other precious, vitally SE-Eﬂ OL

l!mmil hody rninl!rnl: wi}l ;:uut which Your "ﬂnﬂf Back If K |

i digestion is imposaible, e ama M
T]?‘ b‘;ﬂlfrl ]i{e'lpumnlrh Eﬁ: a single Kelpamalt Does Not p

week. tUT]:EE Jllzwr mie tu?r ryuu 1. lmpruve Appeﬁte.

forl; Sov. well You Meap, how Josut 2. Add at least 5 lbs. of

e e i R T P e e |

appetito i:nlp:rl:n't-.q, ecolor comes back sPEthL FHEE OFFER I
into your cheeks, And if it doesn't Good Solid Flesh. I

add 5 lbe. of good solid Aesh the first Write ftodsy for faselnatl instructive 50
week, the trinl is free.  Your own doe- 3. Stre_ngthen_Nervet. I bouk on How 1o Add Weitght, Quickly, Bulld New !
i il s thi e . b 4. Eﬂ.nl.h ﬂrdlnlff l Btrengih. Energy and SBtrongg Nerves, Mineral eone- I
P‘r‘“ lll‘}:‘lrﬁ)[‘ this way. 100 jumbo & tenits of Food and thelr effecis on the hidman body.
gige Beedol Kelpamalt Tablote—four Stomach Distress. I Now faris sbouit NATURAL n'-nlxl{'_ Flnnilarrll I
to five times the size of ordinary 5. Make You Sleep | Molbht building. - Absolstaty ee. Mo ootigatian: |
tablets—enst but a fr-w_ cents A day Sounder. Kelpamalt Co., Dept. D48, 27-30 West 20ih St., I
to use, Get Beedol Kelpamalt to- G | New York city.

g : : 6. Give you New |
day. Seedol Kelpamalt is sold st all 5 h. E BT T R R
good drug stores.  If vour denler has trength, Energy I I
not yet received his supply, send $1.00 and Endurance. ETREET . ivvvosns e e
for special introductory size bottle of 7. Clear up skin. I cITY _ . .
G5 tablets to the address at the right. L______.__________l

When writing to advertizers please mention Popular Mechanics
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Righ School Course
at Home

Many Finish in 2 Years

You can complete thissimplified High School
Course as rapidly as your time and abilities
permit. Equivalent to resident school work
—prepares vou for entrance to college. Stand-
ard H. S, texts supplied—Diploma. Credit for
H. S. subjects already completed. Single sub-
i'ectaifdesired. High School education isvery important
or advancement in business and industry and socially.

College Entrance
Dl:rmEe'l'.;M past 14 years, our High School graduates
have n admitted to 531 different Universities,
Colleges, Junior Colleges and Normal Schools—B05,
af them without entrance examination. Course also
prepares for teachers' certificate and pre-professional
examinations.

Business—Industry

To get and hold a good position in Business today you
must be able to write clear, accurate letters and re-
ports—do figuring involving Algebra and Geometry—
talk intelligently on matters requiring a knowledge of
Geography, History, and Economics.

In Industry—DMechanieal and Engineering lines—
;zu must have at least an elementary knowledge of

ysics and Chemistry—be able to figure quickly and
accurately—know something of Mechanical Drawing
and blueprints—and be able to talk and write ac-
curately and clearly on both your work and ordinary
topics of conversation.

Our High School course meets the preparatory edo-
cational requirements for Business and f:?dus:_ry.

An Educational Institution
The American School was chartered in 1897 as an
educational institution, not for profit—and is exempt
from paying Federal income tax, like the best resident
colleges and umiversities,

Don’t Be Handicapped —

Complete Your Training Now

Be a High School Graduate! Prepare yourself for prome-
tion in Buslnesaand Dod us
try —for the Professions,

20 Other Courses | Coliese Entrance and so-

cial succoess. Mo matter

Over 160 noted Edorators, En- 5
lr::r.rl.lhl] Buslness Men what “.M you may select,
piped prepare our specisl in- High School training will

pbruction  material wh.-lchhmju prove invaluable to youl

s vl L {S"ﬁ:ﬁ1 %4 | ©Our modernte fees cover

e, 2

o f Manitoha, C all instruction, standard

-hm;r?u;i h: u-n-.’ﬁ textbooks :!'nd Uiplmam.

L Easy monthly terms. Get

.Tﬁifqﬂ‘,;;ﬂ,‘u"‘,ﬁ"'"‘"“- ahead in life. Start your
training NOW!

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

American School, Dept. H-745, Drexel at 58th, Chicago
Tell me how to train for success in line checked. No
obligation. CHigh School Course
DAccounting & Auditing [JDiesel Engineering
OArchitecture & B'lding [ Draftin Design
OAutomotive Engin'ring [ Liberal ]
OBusiness Management [OPrivate Secretary
OCom’ercial Aeronautice OJHl'er Ac‘l'z{t..l'.h,}
O Electrical Engineering OHlghway Engin's'g
OElectrical Refrigerat’'n [ Mechanical r'g
OAlr Conditioning [ Radio & Television
OCGivil Englneering OSalesmanship
OComplete Law OSteam Engiocering

T I - o e i o e e i e i R
F T L e Rl g e S ot B S e S e

(0
S'{'AL{PS and COLLECTING

{Continued from page 14A)

various countries, or of their industries,
or buildings, or animals, for each stamp
subject has been selected with care, and
in recent years with the obvious inten-
tion of advertising the country. From
commemorative stamps the collector learns
of the major events in the history of the
nation. In fact, it is not possible to collect
stamps without being inquisitive enough
to learn something about them and the
country which they represent. As collect-
ing progresses the desire for a more inti-
mate knowledge of the stamps themselves
arises and it will be necessary to learn of
paper varieties, of the three basic meth-
ods of printing, and of numerous other
things which make one stamp issue differ
from another. Thus the hobby takes its
devotee out of his narrow line of activity
and gives him an incentive for learning
of other places and other things.

The Cover Collector

Collectors who go in for covers from
out-of-the-way places may obtain one of
the famous “Tin Can Island” covers if they
will send a dime to Mr. W. G. Quensell,
Niuafoo, Tonga Islands, via Suva, Fiji
Islands. Mr. Quensell is practically alone
on the island except for natives, and will
appreciate letters from collectors.

—ﬂ—

The birth of the American navy will be
the subject of a two-color cachet to be
applied by Mr. S. Yates, 4504 16th avenue,
Brooklyn, N, ¥. Send three cents or a
three-cent stamp or stamped envelope to-
gether with your name and address, or a
ready-to-go cover. No forwarding fee re-
quired. Use commemoratives on outside
wrapper. Closing date October 1.

—

Francis W. Bloch, director of the West-
mont Cover Club, now located at 5439
Baywood st., Pittsburgh, Pa., announces
the following presidential cachets: Sep-
tember 15, William H. Taft; September 24,
Zachary Taylor; October 4, Rutherford B.
Hayes; October 5, Chester A. Arthur; Oc-
tober 19, John Adams, and Oectober 27,
Theodore Roosevelt. Send stamped and
addressed envelopes, unstuffed and un-

{Continued to page G2A)
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HOW JIMMY BECAME THE
MOST POPULAR BOY IN TOW

\

'] | 4 H
Al =5
\‘% --J_'_'.
pi
Ix1
N _. = ¢ qrr Dan: "When T was your age 1 was n dandy . wArE s : . -
} ' tha o Jimmy? . £ Dan: *“Ges, Jimmy, this now Hohner In
ﬂ'fh.:f:;':l‘l‘.fpnh.:;l—lmn:-:::l‘rﬂ;?:ftm_" P Harmonien ployer. They always wanted meat  gop Gjon Book's o lot bottar than the one [

all the partice. Why don't you sensd for the new Foait 1 o
Hohaor Instrection Book and get started?™ had: You'll be s bettor player than 1 wak

IMMY'S brother Dan, who was in his sophomore year in
college, had always heen popular. Ewven ns n voungster
he was the leader of his erowd, invited to all kinds of parties.
S0 when he came home on his vaeation and found Jimmy
alwaye being passed up when party invitations were given
put, he tried to find out why, Then he told Jimmy what
thousands of bove and girls have found out—that o good
harmonica player is alwayvs in demand for all kinds of partios
and outings. And when players form Harmoniea Bands,
they are simply swamped with invitations to play every-
where, over the radio, at publie receptions and big school
events.

NEW INSTRUCTION BOOK MAKES
LEARNING TO PLAY HARMONICA
EASIER THAN EVER

The new Hohner Instruction Book " Harmonien Pluying
Made Easy' is the simplest and easiest Instruction Book
ever prepared for the Harmoniea, [t takes you step hy Tinn's girl frend: *That young brother of yours is the most populsr soungstar
ptep right from the correct way to blow each single note, in town."'
rig{ﬂ up to where you play complete selections. A number Dhumi ".ﬂ;_m:ipil‘i all beeause be took & tip feom me and lenmed fo play the
of old time popular nnuui‘a arranged for Harmonion, are jn-  Harmonioo.

H.

cluded complete in the book, Also tells how to organize a Harmonien MA"— CDUPOH FOR

Band. Just send in the coupon below for a Free Copy.

ALL FINE PLAYERS USE
-\ NEW

HOHNER HARMONICAS
Practically all the expert players you hear over the ridio ar on the stage

AARCNC L ILLUSTRATED
ﬂnﬂf HARMONICA
B

use only Hohner Hurmonieas beeause they are true in piteh, aceurnte in
tone anid sturdy 1n ronstriction. Larry Adler, the sensational stape solo-
iat, Charles Newmnn, the radio star, Corl Fried, leader of the well known
Harmonica Harlequins, Albert N. Hoxie, Director of the famous Phila-
delphin Harmoniea Band, are only a few of the well known artists who
use Hohner Hormonicos exclusively, So be sure to nsk vour dealer for o
Hohner—" the world's best,"" and look for the Hohner name on the box
and on the instrument,

M. HOHNER, Inc.

351 Fourth Ave. New York P i INSTRUCTION
M. HOHNER; Inc., Dept. 990K I
| 351 Fourth Ave., New York City BOOK
I Please pend me your new Instruction Book I
I IR NG s ik s B o b B e Ry B A AT RS R R B e T A R T I
I |
T mm——— |
| Address Canadisn tagulries to Hough & Kohler, Lud,, 4858 King 8t. W,, Toronto

R R I R S T R S O IR LS B R T
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make MONEY

WITH YOUR

CAMERA

Big Demand for Photos YOU Can Take!

Learn at Home—in Spare Time

DD you reullle huw many hotnn:rn.
fre in E issue of this ONE
mingnsine? Multlply that by the thon-
sands of publishers who buy photographs.
THAT %‘U‘H an idesa of the pictures being
bought EVERY MONTH!

WHO GETE the money paid for these
pictures? YOU can get your share, no mat-
ter where you live or what vou are dm.:s
NOW! Many of thess pictures are su
by amatear photogma L}hm-— inary

non-professionals who have learned how
to take pictures THAT SELL]

Turn Your Hobby into a 50 for Hi
Profitable Profession E‘EI:‘YGE‘&?E';

Ynudnnthwntuhenn expert to make
money this fascinating field] You
don’t Im.'li'a to live amidst the whirl of
exciting daily nmews events, You don't |
even need a 1 camera, oOf ex-

A I'-||::-|| |i LS

i id L D El=
o I‘-~1. PMaul,
B G000 for
@ wery firstaork
hie marbvimi Clasd.,

pensive eguipment. It NOT tech-

nical ahility mt. publlnhm';ﬂ y for. “It's M-ﬁaﬁ.’i.ﬂﬂ

the knack f‘ ﬁ to photo- LEARNING
h, HCIW to  photograph  it, and otivie
ERE to mell it, that brings in the | & o5t vhat 0.

money! It's SALABLE and MARKET-

ABLE pictures—iull of human interest
and popular appeal—that vou must learn
how to produce .. . not technieally
beautiful examples of photographic genins)
Bend for FREE BOOK which tells all about
the simple training which qu.wkjy pr

you, right at home, to make the kind
pictures that SELL.

FREE BOOK

or 1 (N oy

Cet pour copy of " How tu Make Money | this path.”
with Your Cameran.” Page 1 shows you the
vast scope of the field. FPage T tells the kind of snapshots that ean
bring you n good income.  And on pages 12, 13, 14 pod 15 are printed
the plotures and letters of others who, even 4 or 5 weeks after enroll=
ment, are alrendy making good money.

This Is The Age of I‘Imh:m‘lnhﬂ Your nwn eves
tinll ruﬁhﬂ.’ ‘;;E;ur WL &m:ﬂfnn u];-.lu H.I!
Lirad TRy here—from ordinary ple who
have always llked to do a little m;:gq? work—
and who have NOW discoversd a way to turn
their hobby into money.
There's money In YOUR eamera too! Mall

eoupon at once for this FREE BOOK telling
% You how easy It I8 to pef f o/ UNIVERBAL
PHOTOORAPHERS, Dept, T10, 10 West 33nd
il Btreet, New York City.

CI.I P-SIGN- -MAIL NOW

UNIVERSAL PHOTOGRAPHERS,
Dept. T10, 10 West 33rd 5t., New York City.

Bend me without cost or obligation, booklet, ' How to Make
Money with Your Camera.,

3 CHECKS
IN 1 WEEK

York McClary, o
Fill i d0). ;4

LR L L L L LD L LR L)

O vovcvivanmsnsmvanss vasinaives o BRI o os votsanes :
{No Salesman Will Call) :

LLLE LR R R L R L LR P T P L DL LD
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yowr INVENTION through
thisRESPONSIBLE FIRM

VALUABLE
GUIDES fo
INVENTORS

.+« and Get PROMPT
EXPERIENCED ACTION

We oifer you the expérience anad preven
reapomibiliey of 61 yeari Since 187S we
keve rendered expen service and counsel
w ens of thoussads of knvemorn Every
member of C. A. Soow k Co. who works
on your cese i i Reginered Patens Attorney.
This b imporrant, for only Reghnered
Parent Amrorneys moy plead your caie

before the Patent Office.

The hame of C. A. Saow & Co. ir the

lurgest building in Waahingroa occagried
twclanfrely by sar Parent Asvormey fum. We
olier g l!'ucrl'nush. iomprirat work.

I yera. hawe an invension, we sdbvise immad.
paid aviiom fe Jredect 5, far someane elie
may be working on the wame invention.
W rite today for owr FREE “Cenilicarion OF
Invention™, which is of real value to poo
RIGHT NOW Alsoreo new ganles,” How
We Protect You™ and “Buggpesticns Do
How To Commercialize Your lovention”.

C. A. SNOW & CO.

Patent Attorneys Since 1875

SNOW BLDG. "nTu‘ 'ﬁ'lSH.,II L.

| 4

7 great volumes.
z oo ;Iunm

Iustrations.
u.i.»..- revised edition
by twelve of Amer-
ica's greatest engl-
MEErS.
Includes: Burveving,
bridges, rallrosds,
gteel structures, mu-
nicipal engineering
wuter aunnhr. road
bulldi
Spanis ﬁrll'l'l Flox=
ible Covers Gold
Stamped

Shipped
Free DS

=%, Slide
j) Hule

will Include |. hr-.m.‘;
new, circular slide
Fule o earry in_coat
pockel. Invaluable in
polving all kinds of
nrhlems.

a Year—and Up!
“Civll engineers are wanted NOW. Enor-
mous  amounts are  bel spent _in @l
kinds of public works s

t unill the Engineer has p

Theti He must direct the work.
Bi'a & big fob and there sre not enough
men tn go around. Everywhers Yoo .l:;a
¥ou see road work gFoing on-—waler
mewer sysiems being bullt—vast projec
t.-l' all nlnr:lm. Here Is Your wwnuniw

Eet vainimgy right at
’ ks are complete and
Bimp Jr written so anyone can understand
Lhirrm lart now on our FREE exarminsa-
the eoiipon Withowt obe

Tgntion.

Atia

-EHE C719, Drexel at 5Bth St Bhiu_ﬂ
American Technica

Drexel at 58th St., I:I:Et 719 IEHhI o
1 want enm lne EMG

NG Cyelopedia 10 days FREE. [ will

am_to pay nothing for the T bir valun
Luh lE’:um thom  wi Hanll}“ﬂ H. u":}
u'.l.er the ln i l:'l " I’?ﬁ.ﬂullh
il spocial gy perice b -
paid. Send lalul Edition and Iﬂ

NANS ssssnssnsnaassasns B e
AAATEEE pooossnmomonsnssnnssnssss

i.ﬂ.tl.le:h. letter ntlt.ln::' m
myer's name and lﬂﬂwu mnel
-It- oast Oong Dusiness man oG8 refere

(4
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TELEVISION| |
AND RADIO L&y &

~~ ARE YOUR
OPPORTUNITY

Get in

Bigger opportunities than ever before are open to on the
trained men in new fields of radio. Television broad- rmnd
is now a reality and leaders of industry predict 8 -
un.maiata commercialization will put thousands of floor

sets in homes; thousands of new jobs for trained men
will be created as Television sweeps the nation.

LM TELEVISION Vi RADIO

in “First National's” huge laboratories

d studios, where young engineers are

trained on the job—to fit the job—graduates

ll:fy for First Class Government License —which is the

"tmknt it takes to get a job—and are First National graduates
getting the jobs? I'll tell the world they are.

CONTROL ROOM

Ollly 6 mon‘ths Training TRANSMITTER

lify o re TELEVISION

tn qun for your Government License.

re qulrEd hen you are assigned to active duty BROADCASTING
broadcasting, immediately getting CAMERA-ACTION

valuable experience "on tha job"”. You actually handle the control

and transmitter of High- F1du11tjr Statiomn WOXBY and Television
Station WO XAL while training—

WRITE FOR FREE BOOK OF FACTS —Telling of
big, genuine opportunities for First National Trained men—

FIRST NATIONAL TELEVISION

INCORPORATED
TRAINING lil’ﬂ'lilllll’ « » « KANSAS 'l',ll'l"l',Ir MO.

STATION OPERATION

NEW BOOK
ON
TE LE\"ISIDH

Fll.l. l]'lJ'l' AHB ﬂl’f-lll. THI'S OOUFIIN Tﬂﬂﬂl’

S. Q. NOEL, Pres., First National Television, Inc.

Dept. A-10, Power & Light Bidg., Kansas City, Mo.

Please send me immediately, without charge or obligation, your big, new book on Tele-
vision—""Pictures On the Air"—com 1-!:-[;! illustrating Television methods, and giving
full facts about big, new money-making opportunities in this career. [ am___ yrs. old,

NAME

BICEEY

TOWN STATE

When writing to advertisers please mention Popular Mechanics



Spare Time into Mﬂney! Upto

340 a Week! |

without Leaving the House

We show you how to make big money decornting fast-selling
Giftwares and start you off with the big complete $10 Artist’'s
Outfit shown above. Also Free Idea Book that has started
hundreds of men making big, easy money. One Fireside
Member says, "I made $100 on furniture in cne week."
Another writes, "My sales were 8500 for 5 weelks, This is my
firat year.” . M. P. of Illinois, says, "I did $3500 worth of
business laat year and over $12,000 this vear.”™ D. W., New
Mexion, rﬂllimrtu,, ‘I would not take $1000 for my {"murns- e
If you rea want to make big money, o guaranteed incoma
for you with fireside. No tiresome
umi_l‘ You m“knﬁg money prac-

REE Book tells you how. Send

NO SOLICITING—
NO CANVASSING

It's pasy to dlnpum'-nr overythi

make. Our new “Automatic &

man'’ docs all the selling for you.
This vendor Is designed to quickly
find eash buyers for all the Gift=
wares you can turn out! No
soliciting or house (o house can -

ﬂp‘pnrtl.lnlt}f 1n now read
gtoid i.r You learn by
tically from the sturt.
the coupon for it.

vassing uired under this
method. Nor do you need
artistie abllity in order er to suces

Blmple "-‘I-HH_T Method™ makes the
WoOrk easy to learn and easy to do.
Under new I'lnndvnur memberskip
need not—should not—cost vou &

{:en ny. Get full details. Coupon
everything.

FREE Book on Decoration

Mall the eoupon

NOW for the

beautiful
new HBook on
decorating  at
home for hig

money. A new
plan that gives
You n

pcm now while
openings for new
members ane still
belng offered,

FIRESIDE INDUSTRIES
Dept. 66-F Adrian, Michigan
Fireside Industries,

Dept. 66-P, Adrian, Michigan.

Bend me FREE Book on Home Dee-
orating for ahl%ﬂ.nuﬂy ingome, Alag
how to get the big Artist's Outfit,

Clty..

When writing please menbion Popular Mechanics
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F'I.Ill ﬁlit

larl Aladdin  Eleeo-
J‘LI |:|1|.r EI6.35 with

! I!r- eificiency of
o BH O (O,
merta s hnl.i alloys from r"'"'ﬁ

Welds  all
heavy molor block sl castings (o fenders
and light sheet metml,  Also fine for solder-
Ing and beazing. Fully gusranteed.  Ap-
mvl.'l:i by Aulomotive Test Laboratories.

I-Hﬁ 'h b ofi cnkboTE.
110-V SOCHET,

vl & into 1 m Volt or 220 Veit lgnb

only lew pennies an hour

18d Hlll compléte heat cond 5, Anys
ran yse easily. Full instructions in-
AMAZING DETAILS FREE! Write
' sensationsl facts about Alsddin
e ||:I~r for §38.256 including De Luxe

e Tt ]

ED'MM-IJNWE!LTH MFG. CORP.
Beschmont  Awve.
Depl. Ws |: Cincinnatl, oluu

CARTODN Your WAY
7o SUCCESS/

DON'T COPY —LEARN TO ORIGINATE!

RATE RUTHNE will teach you HOW to O TE ORIGI- sz ss

fl::; ;inlllﬂhl" I'ﬂUHﬂ-.: s 1‘“‘"’.“1—4 Al l-?':r“
RAYEBURNS SCHOOL, Dent. M-X, 80X 2134, Clevelant, Ohis

end mame anad gddeeas for fi

NI i W1 Previous experianes Unecessary.
Bl‘hlll'-uu Twm trninln; quallfies you for umuﬂun and more

i’-f the cost. A fraction of the tim.u_ killod sooountanis—
mau th thorough business tral In demand. Q fy nt
home under CPA supervision.  FREE book glves detalls, (nsti-
tute of Business Technole Dept. AS-300, Chattanow Tenn.

Correspondence Courses In

0. HECTRIAL ENGINEERING

IPEEII.L
I wivers pamploie slee- z 5
Very |u|dﬂ|ul.-ml.u||-
ally, pubilis address, p!mtmlm—
o man, resl vewnm Luba ischpicmn, Tuitlos
!nthl- ‘plas. WHITE TODAY for free enpies

'1I'I- Iql‘-l

RCHOOL *-'--'-1..-- 17ih Bi., Line<dn Nobr,

ENGINEERING, broadcasting, avi-

ation and police radlo, servicing,

maring and Morse t nmr tanght

umrnu hly. Ming montha engin ng

eotre FIFIJI'L'IH'HT to three yearsa' eollege radio work. Hehml eatab-

Hehed 1874, expan=es low. Catalog free

Dodge’s institute, Ada St., Valparaiso, Ind.

GO TO / -
HIGH SCHOOL =

IN BEDROOM SLIPPERS!

Ir vou feel the need of a high school education — regardless of
your am_s—}'q}u can n:qum: it in the privacy of your own home
after your day's work is done. Mail this co r.m or information
ahout our modern and widely recognized

Thousands of edults are studying & every l'llgﬁ-h'

course,

NRERESFDNDENCE

INTERNATIONA

Box 5637-H, Seranton, Penna.

Explain fully about your ecurse In the subject marked X
[(DHIGH SCHOOL SUBJECTS
Automebile Coursa Arehitecturs
Conerete Construction Radia
Civil Engineering Chemistry
Electrical Engineering Aviation Engines

NAML...cosiinrnrinass

Addreas b S e el
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To those who think

Learning Music is hard-

ERHAPS you think that taking musie¢ lessons is
like taking a dose of medicine. It i1sn't any
longer!

As far as you're concerned, the old days of lcmg
practice hours with their hard-work exercises, an
expensive personal teacher fees are over with.

You have no alihis whatsoover for not making your start
toward musical good times now!

For, through a method that removes the boredom and ex-

travaganee from music lessons, you can now learn to play your
favorite instrument entirely at rhumﬂ—wlﬂlmﬂ. o private teacher

—at a fraction of the usual cos Tf you really do want to
Can B b S
ou
Eﬂ.ﬂy As Can Be asking for our Free Booklet
a.ﬂ-d l]e.m-:l-lmrat.tun Les-
The lessons eome to you by mail from the famous U. 5 These 0 Our wWob-
Bohool of Music, They consist of complete printed mul.nu:- Pmmﬁwﬂé;n‘gﬁgﬁw
tions, diagrams, and all the musie you need. You're never in o ean learn to play & lit.f.I}; expense, 17, 8. School of Musle, T10
hot water. First you are told !:uw :1} thing is lli_:ne thEE?uz mmﬂ“ jill;dg Nq-r"t&*nrk City. Imstruments supplied when
picture shows you how, needed, cash or credit.
do it yourself and hear it. No i — — — —————— ——————— ————
LEARN TO PLAY private mwher could make it U. S. SCHOOL OF MUSIC,
BY NOTE clearer or 710 Brunswick Bldg., New York City.
Plano Cuiltar tthrg-at th::duld-fuhimnﬂ iden PE"‘F u“fcr’#ﬁ":ﬁ'ﬁ:‘.?'-’-“wmﬁ.?u‘ﬁﬁ . Ell‘ut \'nlﬂyﬂ]l}nr Mut.-%r “m::n
-] " n (¥ ] 2 CEIREE Frank Cran
E'r“.i'n'.i'. ii‘:ﬂﬂﬂﬁ:' Juﬂ r};ud ?h:e ]“sﬁ,??mhwﬂ"h ﬁtﬁm Demonsiration Lesson partioulars of your easy pay-
Tenor Banjo in the panel and decide which one plan.,
’r’?ﬂﬂ’ﬂuﬁﬂ‘fﬂ‘.,’ you want to play., No matter TG L L R S T I R L S R R R AR
Or Any Other which instrument you choose, the 1350y 2
Insirument cost in each mnﬂ will average just Have you
a few cants o da IRALPIOENR . o o onvvsosannssonbrasuss tRAR TP T . . sovnouss cusns

Cut Fuel Costs 25y
LACO Oil Burners

{ Finest Automatic Models—Marvelous Performance—Lowest Prices

ow—chenn, matie O This ine
. E’lll Hllhuul.-lmumlﬁ“ . -mp-:'f"hc.ﬁ 'Sd“huw

g:l.lhihu‘.l hewt fraen ol .~ Inner - Elves Lthe moit satisfartory, lows
aikng Undt™ weih 209, axtrs gral ol heating ever knowni
ing sarfocs, dallvers mmps= Mew design makos it adapt=
- g heni. Auiomail tompers- ible for® all installatiomne—{ur-
i l.ﬂ][lg - teire  eomifal, ]ll,n'nHllrI Anid mnzas, bollers, apir conditioners,
U-'l- l-“- sireulnles the nlr. Huwll of wry ks, me.Il-wrfr the finest wnits,
1 Elm;"ﬁtﬁﬂ-ﬂ - finu=l mitra-hen vy coppor-heaping Easy f#o install, and wervies.
- gt il s EegRbTRRIEY Pl R RGN
ri um sndsume s are cuts fual "
'ﬂﬂhﬂhl i 5 nitare. & nises.
FRICED 5100 |
PRICED BELOW OTHERS! §009 1535 P —
Waorld's greatest valusl Why for exnminniion w
Band todn 'W m'lll‘ll'ﬂlﬂ!- Todlder, ﬂ-l-: mearel i), e L] pml.lu it nb[ IJun.
mndl very Write lor deinils, today] far de

WRITE for Free A e LACO OIL BURNER CO., oo oot o oW

: g
£ :
H . 5 -
: Offers COLLEGE AND PROFESSIONAL TRAINING Majoring in Aeronautics H
2 THREE two-year courses (06 weeks) lead to Bachelor of Selence feet (23] pores) all devoted to school H
I Aviation Matbanies Eiaht serticl orarcs sad sombisstion . Bob MITORIES AND DINING HALL :
. [l B g
s courses requiring Sﬁmug.i weeks for completion are also offered. on the Fleld, AND D :
: TEN TRAINING PLANES are on the fight line. They rn.uﬁ 1306 gradusates,
from ta.'m Klnnur Bporister to the new bl-motor equipped wi 137 unt.m were placed In the 18
retractable nnd.g t&lw' brakes, two-way o, rado mon nt. golng with mmpnrl compl.nln Lo
direction fAnder instruments. North llld th Americn.
52,348 hours Aight instruction have been R’Eﬂ“&“ for gradustes are exceeding the number svallsble
Acoredited by the ﬁ:;ﬁ“- 650 hours now belng flown each Ask anyone in aviation about Parks. Then &I]" us a visic,
Illinsis Buperintend- You can ex more at Parks and still greeably
snt of Public In- THE FACULTY of 26 8 composed of mw“ i S T
strustion. Govern. | Opoolallsts in the varlous felds of aviation. m%e u.u.lnx ives somploto lnlﬁrm.lﬂu‘n Bend for It.
ment approved as s AN ENROLLMENT of 243 resident 1: lu FR It .:.m.-, ns 146 photographs all taken ot Parks Alr
Transport Ground | Students at the beginning of the Spring lege. It ls packed full of valus ﬁ::nrm.ntlun. A poat card
:g ﬁhrm.h H-nillnn-l glfm' 225 belng regisiered in two-year mm will bring it to you.
o lAanDilo & UTHes.
Behool. Om itas 100 acre alrport, Parks has 14 build- PARKS AIR COLLEGE
Ings with a ﬁnuli:pl-il'nl of 118,352 square 1036-M Cahokia Rd. East St. Louls, Illinois =
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Theres Quicker, Bigger
MONEY for YOU-in

POULTRY

Earn $1,000 to $2,500 a Year or
Have a Business of Your Own!

Whether EM want a job at good
pay or & highly profitable busioess
of your own—ihe Poultry Industry
A offera you more than any other.

There's a sho e of poultry meat
and eggs — o shortage of trained
poultrymen. I'll train you quickly
At home—to fill a ?:l-m‘l job in Poul=
try—and our FREE Stodents” Em-
ployment Dept. will help vougetonel

¥OU CAN Cash-in BIG g &k Shows the Wayte

No matter where you live— Big Pay and BIG Profits
city, town or country—or Mall coupon below TODAY

Spare Time or Full Time

what vou do now, my —for my Big NEW FREE
proved methods will sssure Hook, “How to ltalse Poultry
1-:{:“." mﬁfeﬂ right ”ﬂh:n rT-l-‘l'i@l I'lir Pront.”” My forty years
E1 Do g Jvu mate oo of experience are yours, The
:.I:ia..mlln;ﬂ’l?‘m ﬂ"::::td ,E.E Poultry Industry

wwn buskysas, 1] show i how ta nesds 7. ¥ ou need o

make your tiny Investment multis
Py tanll avtomatically. 'What I've
dane for thousands of olhere—
I pam do for you,

Mail NOW for FREE Bo

my bk, Get it—amnd got
In line for the HIG Mogay e
thot'r wniting for you i i
POVLTRY.

5

oR

2 NATIONAL POULTRY INSTITUTE, Dept. 328, :
E Adams Center, N.Y., Att'n: Harry N. Lamen, Pres. :
= Dear Mr, Lamon: Send me your FREE Book, “Hot o ol |
® Poultry for Profic.” [ want to know more about m appor- 3
: tunity to make 31,000 to $2,500 & year, spare or fall time, ]
-1 -
g R 5 318 om0 Sk e e e B Ty 1
: :
» Address R L LS B B PR C !
_:Illll_'l_l"l" SEsssmssesEEssssssssssEEaEnsREREERREERE R R nE

MECHANICS
& WELDERS

GOOD JOBS and
Mighty GOOD PAY

Do vou want to earn big monev? If so let us
know which of the following trades vou prefer,
You learn by doing. Practicnl work, Expert
teachers., Low tuition, Personal attention. Tt
will pay you to Investigate AT ONCE., Just check
the courses you'd like to take and mail today.
¥You will receive full information, sabsolutely
without cost or obligation. But don't delay,

Check the Trade You'd Like #o Learn

[0 Auto Mechanics 0 Welding
O Aute Collision [1 Spray Painting
[0 Metal Finishing [ Torch Soldering

Name LR R A R R R AR R A L R R R R R N Y R A R A R Y ]

Address

R R I R R R R R R

Mail the above to

MICHIGAN §H
TRADE SCHOOL

3758 Woodward Avenue DETROIT, MICH.

When writing please mention Popular Mechanics

FREE
CIRCULAR

POPULAR MECHANICS ADVERTISING SECTION

EASY TO MAKE
UP TO 565 WEEKLY

Easy spare-time occupation for plessure or profit.
You esn Fhicd-Paint Snapshots, PPhotos ond  Ene
largpmienits, natural as life, Earn 28c o §3.00
each, painling photos for olhers, Takes only a few
mifiutes o point average photo. Learmn

by new, casy moethod. Earn ns
you learn! We show how to bulld
wonderful spare-time or Full-tlme
business paying big week| y
profits. Complete Outht offered -
FREE. Write for full detalls amd g5
Money Making Plans,

' PHOTO-ART INSTITUTE

Depkt. A-10, Janeaville, Wisconsin

AMATEUR CARTOONISTS

WIN $2500

Whanted—Amateurs with humorous idens. No drawing

ability necessary, The amateurs of today are the pro-
fessional eartoonists of tomorrow. Ideas judged and
prizes awarded by Applause-O-Meter test before movie

| audiences, Everyone has an equal chance, 26 cash prizes
in all. Mush name on post eard for “Valuable Tips on
How to Make Money With Bimple Cartoons and Humorous
Ideas,” Cash Prize Entry Blank and Rules—Send No Monay.

CARTOONISTS' EXCHANGE, Dept. C-910, Pleasant Hill, Ohio

WHY NOT GET A GOVERNMENT JOB?

Pleasant and dignified and important work. Short hours.
High starting salaries. Immigrant Inspector, $2100:
File Clerk, $1440; Railway Postal Clerk, $1850: City
Mail Carrier, $1700; Post Office Clerk, $1700: Store-
keeper-Gauger, $2000; General Clerk, $1560; Inspector
of Customs, $2100 a vear. Open to . S. Citizens be-
tween the ages of 18 and 50. No edocation necessary.
Write us a note asking us Lo mail you our FREE Bulletin
of Information. This bulletin tells all aboult Government
jobs, and how to get one. Send for this bulletin nowl

CITIZENS TRAINING AND INFORMING BUREAU
Dept. A, Box 365 Mount Vernon, New York

TAMMERER

Writa for our Free List of ethical schools
that correct stammerin

STAMMERERS' GUILD

200 Tramont Sb.-Kuite B2, BOSTOMN, MASS.

BIG PROFITS
We teach you quickly, by
mail or atschonol. Enormais. glasdsy
demand., Bigfoiure. Initetesting. Weite
for full information. DETROIT SCHOOL A LETTERING
ST3T-A Secend Bwd. CETROIT, MicH,

PENNY EACH ! 7 u‘
Beawlifel Window Sign Letiers,
FPrie= in Amerion, Finest Quality., 5 Year :
and Working Equipment. Hurry] m &
Allss Sign Works, 7943 Halsted, Chicage, IIL F
Wrestling Book

Chearantosd New _alylos, remendous
Demand. . Bix  Prafis E Appdind,
i

Learn at =

Home

Jin'lr
beooid Bivaking ffer. FIREE 8a

aans uTer Writien am Fhya wulw.l'ld. lg;

!
ml and bhealthy! [Hpnile big men with sass. [+ fraa
Ealls you bow, [fon't delay, Write pow. Glate your Ege.

Farmer Burns School, 3377 Elwood Bldg, Omaha, Neb,
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Start « POTATO
CHIP BUSINESS

IN YOUR KITCHEN and
MAKE MﬂNE'l’i'

Buy Potatoes

for 2c A POUND

Sell Them as
Vita-Seald Chips for

35¢ A POUND

e
HERE'S hig money In
Tp-ur_ut-: chips [nr any man
or woman who wants n
business copalile of paying
an meh 88 $23.50 0 day in
rofite. Just think of It
fon ean Install the wonder-
ful new machine in your
kitehon—)ust manufseturs i
e lnrk A mensational neaw 5,
kind of “tGrenseles=" Potato hlp-—nnd lot the stores sell them for
yoir Only 3250 invested in raw materinls brings back F10.080 in
caslh
Yau don"t have to hawe a Jul of

EVERYTHING FURNISHED sy o atart Uhis bisiness. A

small investmwnt in the mackine puts you in & big profit busiosss of your own. 1 snd

e Lhing inelwdimg speeal-alicer, enoker, ofl=eatrutor (Ior making hl'l' ﬂu-ﬂ BE-
I.m' iph, n big wupply of rrrmlti bags anil free sdwertising s peErisnes
™ mlnd ne 1 somd eomplets, simpls instrstions show ot Lo ks I Ilﬂﬁl- e

first dny, Priess, pintures, and complete plans wil be seni free (o the sshing
DON’T BUY ANYTHING Jurt mnf your sams spd wddrem o »
lineluding Lhe “Seorel of AMaking Greasslres Potste Chipe.” No obhiigstion, bel herry

md rrm -mn{.-l:c- pp"l Independent ae s meny sihers have dons with thes fast swlling
m,  Address yoer oard 1o

G. H. Hardt, 325 W. Hurcn St, Dept. B-510, Chicago, Illinois

Experience

is a great teacher
but you can learn

MORE about
ELECTRICITY

from books—quicker and cheaper

In maintenance and repair work, t\-l'u'rE the electrician i= con-
stantly faced with unusual Juhs. “out-of-line" [:-rr!bh‘mﬁ. the
kinks and quirks of machines and systems that “won't go,"
he needs more than tral-and-error methods, He needs more
than just what he can pick up on the job, from day to day.
And right now thousands of men are mecting this very need,
by Iﬁll_-.lerlng their own experience with that of other men, as
found in:

THE LIBRARY OF ELECTRICAL
MAINTENANCE AND REPAIR

5 vols., 1810 pages, 1756 pictures and diagrams

This Nbrary glved you g sound, Dasfe soares of Information and 1he
“know bow'* confldence to tackle any wirlng or motor problems—
and get It done right, These books show you how to install all types
of moior and generator units—to locite breaks In armature wind-
ings and do a workmanllke job of rewinding—io know fust what
s wrong with an electrical machine and take charge of installaiion
and maintenance work——to make aceurate (ests of ewitchboands and
apparatus and cormectly balanes the power with the load—io handle
overy sort of wirlng job—ote., thonsands of rules, methods, facts,
kinks, amd suggestions that you cun use.

NDO MONEY DOWN—FREE TRIAL
EASY PAYMENTS—SEND THIS COUPON
FFREE EXAMINATION COUPON |
g:?!lf-l“}:. BOOK 'EII..I.HI W. -l!:li St., New York l
o P o N Mg R il e M g T ] |

10 doys and 5200 monthly 1ml.i| Hl! price of 815.00 {8 paid. If
mod wanted, 1 will retuarn the honks ]rrllhtpn-il] iTo insure prompk l

|l-hllllllh.lllll. wrile plainly ampd A1 o all Hoes)

I:N.lme... L i i ey oy e e e e R o 7 et I
Hmmﬂddmn .............................. . . l
Oty and BUAE. . . ;-4 canerrsernss T e A e e e S B
Fosition ... .. I

Mame of l'.-1|1||||:|.|||\rI &
L LB _N_ N __JK_ _J ——-————u—u-u-—nu

I!\I:ls ik |

When writing please mention Popular Mechanics
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i TAN

That Men and Women Admirel

THERE is no need ro lose that Tarzan Tan just
btcause cool days are coming and you no

er ﬂm et out into the sunshine in a bathing
.-nut. that tan and sttercn more if mmshﬂ.

rightin r.!u: privacy of own room! Just a few minute
h under a Health Sun Lamp and your friends wi
:mn spend your w in Palm ﬁuchl

e DI ol e e ot v
coat of tan  surprising effect
Emucﬂ success. You | ealthy and virile and instanty
command lﬂ:nntm. Your pro pearance makes
people want to do bus lnm WHE you, Sllilmnen find their
sales actually increase after they have noquired a real bronze
tan} And you will |ind ruur:utl?mnrt popular, l'ur both men
and women are by that healthy outdoor look!

IMPROVES HEALTH AS “’EI.I. AS APPEARANCE!
The appearance of health is based on aciual faci—for
uent exposure to the ultra-violet rays of the sun tones
the entire s:mem stimulates the ¥ into energy
'i'rtllll.‘r. increases g fand sctivity, builds up rtnmu-:e to
colds . « « « and aids in clearing up many

4 TIMES AS POWERFUL AS THE SIIHIIEH SUN!
W Now Health Ray has made a really high quality, genuine
carbon-arc sun lamp available at a pr:ll:t wuhm the reach of
all—87.95. In 15 minutes w::hly th Kay lamp you
can get the equivalent ulera-violet nduunn of an hour in
summer sunshine. Compact, convenient, easy to operate,
approved by many of the ﬁnm testing laboratories in the
country, this lamp will be the greatest investment you ever
made! But doﬁ t ke mll:wa fOr it = test it for d:lﬁ'l ac
our expcnse. mmtn&n uummu:omm: Tr
mail the coupon for complete zJ armation today. .. NOW!

FF YOU WANT SUH-LAHP AT OHtE
THOUT WAITING FOR LITERATU

Stnd #1 and hms will be sl:uppﬂd at -unce——trr it for
7 days— balance or your dollar back.
Or send El?gs with order, and we will include one
box of ten carbons and b-unle of Son Tan Oil FREE,
7-day money back guarantee protects yoa fully!

HEALTH RAY MFG. CO., INC., 342 WEST 14TH ST.N. V. C.
==

FOR EVERY MEMEER
OF THE FAMILY

TESTITATOUR EII'EH'SE—SEIIII FOR FIIEE TRIAL OFFER!

EII..'I'II RAY MFG. CO.. INC.,
342 W.14th Street, Dept. 1410, New York City
Send me full details of your special FREE TRIAL
OFFER on the Health Ray Sun Lamp.

Name .ccomrvsrnss rerpessesksisadRaRERiETE
Please write Hru Mrs., or

Md-rm!I!I-!ll-'---i--iiiiiil-l-l!!!!l!!!!liilllil

Glr....................-.-.--sﬂ!ﬂ O T

(C) 18, m Ruy Mig, Co., lne.



Talking pictures offer excellent op-
portunities to trained experts. Com-
plete course at National Sehoola
ql:mhﬁEﬂ ¥ou to accept positions in
i Newest equipment to

eaters,
learn with,

Itadio Transeription Recording is
a fascinating profession. The
field of opportunity for trained
men is unlimited. At National
Belwols you receive the most
complete instruction on newest
equipment, Experienced instrus-
tors. Studenta learn on same
equipment used in largest tran-
scription studios.

All of the science of sound is based
on RADIO., National Schools®
course of training embodies all
divisions of Radio, including Tele-
vision in its latest development.
Groduntes are qualified for Radio
engineering, I:umq. auto and com-
mereial radio repairing, and Broad-
casting. Easy “'shop-and-studio™
sraetics  methods. o dry text

Btudenta actually operate
our own Radio and Television
equipment. You don't need ad-
vanced eduention. National's
training methods teach you the
practical way.

QUALIFY FOR GOOD JOBS IN FEW MONTHS
National training is thorough. Finest equipment in Amer-
ien. Proven methods. When vou graduste YOU CAan com-
mand jobs that assure future success.

EARN ROOM AND BOARD WHILE LEARNING

We assist studentsa to obtain part-time joba while learn-
ing. For limited time we will allow eoach railroad fare to
L.A. Send coupon for Catalog.

NATIONAL
SCHOOLS

Los Angeles
MORE THAN 30,000 GRADUATES
Established 1905

.-l--i----h--—----h—p-—---.ﬁ-—-—-u.- [
i REQUEST FOR BOOK H
| NATIONAL SCHOOLS i
l Dept. PMR-10, 4000 8. Filgueroa 5t., Los Angeles, Callf. §
i i
B AN s S D TR RN AGE i
[ [ ]
AR o AR e i :
1

]
| ciry eeeeee . BTATE........... '

| R ——— O ———— - — -.,-.
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7144 Tells How to Earn Up to
L $50 7 MORE WEEKLY

e e

Gets Men Jobs

“Had mna trouble lssating job
payimg bebter than expeviod,

lhﬂdll.hrln t'.ll':.lll. Tor truiminag
n o e e
tended O, 1. B Okin.

“Well sntinfled with U. E. I.

Truialng: glurn'm.'-_- AVEFLER

h. .—u.n “. E.. New
k.

“Becnred rlo:rruul. with
C. &B.. Du.:l;n firms Lo which
S omarEe of Berviis Thans
charge uf Seevics =
memt” BB W D,

T &m semding in my Issb
lemon, My rise in the mfrig-
eralion indwstry has lsen
rapikl. having received abost
0G5  jnervase  in ¢ srilags

U.E. L. Training

ELECTRIC REFRIGERATION

and AIR CONDITIONING

Young man—here's
quickest way to big pay and a real

the easiest,

future, Get into Afr Conditionin
and Electric Hefrigerntion NOW,
World's fastest-growing industries.
New, uncrowded fisld.

Quick Way to BigPay!

Easy to train in spare time at homa
s expert in Installing and Serv-
iving, Planning and Estimating, all
kinds of Air Conditioning and Else-
tric Refrigeration equipment. Take
your choice of office and shop posi-
tiona, Quick low-cost method of
home study approved by lending
manufaeturers. Practieal work in
large laboratories and Employment
Bervice free. Low easy to pay fee.

Get Facts Now!

Get free book telling the TRUTH
about big opportunities in Electrie
Refrigeration and Air Conditioni
and how 1. E. I. Training GE
MEN JOBE, Write giving age and
esent oocupation, stating which
industry interests you most,

i e gust getting stariod,
E. Ir. Wash.

“Enjoy my leamoms, Have
oyt |Eu-ll.-|n. &E enEineer
in & new rold storape plani.
I hawe charge of relrigerat jon,™
O. €. O, Canadas,

Utilities Engineering Institute

Established 1087
400410 N. Wells S, Dept. 1106, ChicagalIL

COVERNMENT
APPROYED

Jobs in AVIATION - Get training now
Oet Enle America’s (astesd grow most asiive industry,
gevernment and mmﬂh@éw mesn Eﬂﬂ.v ﬂ%ikh

s, trabnk
ﬂn““" uln;rl,q,l:l.l.-'|=I ADMINISTRATION. Al=s  apocial o
ing clames.

eoirsie,  Low  tuition, K-:;‘lufn-. .I:n! -ni_ﬂr-_?
.

Write for vistion As A Ca
AEROMNAUTICAL UNIVERSITY, Dept. A,
Curtiss-wWright Bldg., 1342 8.Michigan Blvd., Chicage

Courtesy DIESEL PROGRESS

A Coming American Industry

The internal-combustion engine represenis man's su-
preme triumph of machine power. Diesel operators are
in demand. Here is real opportunity for mechanics.
draflsmen, cwners of shops, molormen, lormers and all
others employed where Diesel replacements will be
made. Get necessary knowledge through study of the
modern I. C. 8. Course on Diesel engines. Freo booklet]

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5636-H, SCRANTON. PENNA.
Please send inlormation on course checked,

] DIESEL POWER [] ELECTRICAL ENGINEERING

E Mechanical Engineering Automebile Course
Ayiation Enginas Alr Conditisning

HNaomse
Address_

Age
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““Hello, there! Glad to see you are right on the job

“ Mow before you start work, T want
you ko re:l.llﬂ that your future with
this organization will be exactly
what }rﬂu. h‘la.ltl: it. And that you
were selected [or this Dmalting job
out of a number of unp]ln:am.mLc
cause your applicatien shows you
are ambitions, earnestly interested
in Drafting, have initiative, and in
genetal have mastered the princi-
;r11."|| of the work.

“¥er, we are familiar with home-
study troining and we approve 4l It

is the one eatisfactory method by
which every ambitious fellow
wanting to get nhead can supple-
llrll*rl.l his practical l.1-1m}' work with
a thorough mastery the princi-
i}ll’_'l governing such work. And the
ct that you were farsighted
enough to yndertake a course of
training by home study and, above
all, that you were earmest enough
tograd uate, suggestathat yon have
a bright future with us if you just
continoe as you have started.”

Drafting is fascinating work! Before
any building can be built—any machine manu-
factured —or any bridge constructed —it must
first exist on the Draftsman’s board, Birthplace
of our Industrial Civilization. The building
trades, manufacturing lines and transportation
systems all depend on the Draftsman before
they can undertake a single step.

Home Study Quickly Fits You

for a Job with a Real Future!

Any pickup in any line means first call
for the Draftsman! Clean, interesting employ-
ment—best of working conditions. One of the
steadiest of all occupations. Competent Drafts-
men earn substantial salaries—and the road to
promotionisalwaysopentothem.Learnat home
without interrupting your present job. Free Bul-
letin tells how. Send for it. No obligation. Just
mail coupon TODAY. Getf started in a Life
Work that brings pleasure and prosperity,

American School, Dept. DD- 745, Drexel at 58th, Chicago

i-----‘------------------‘------
1 American School, Dept, [D-T45

I Direxel at Sﬂth C humr.;u

i Please send up-to-the-minute facts about Drafting as a
H Life Work—and Home-Study training for it. No obligation.
BN o re s et e e o Age. . ... s
1

B SLand Vo, oo e e —————
|

[ RN 2 o e R s e s g s s e s

LEARN IT
AT HOME

w' Flll'llilll all equipment and materials

incloding large photo-engraving camera complete
with lamps, lons and sercen. When you hawve fin-
ighed the  rourse you can osmblish a ol payin
independent business with the Etmit;ﬂ'l@“l. Fusrmiaive
or work for others st a big eala 'leu-!‘.:utruﬁllt
offers grcnl.ﬂ‘ opportuni ties than any other in=
gi.l':. Every plt‘:l_:!;lr;'l l.li"l-”' insoe of 11.!'11“.1.!’ Tl-
nn 1:: wWas enEgra procoess we teach oo
Earm pood money while learning. Write todday for
our Bew llustrated catalog which was engFraved on
rqul:prm-nr. such as we fornish. You will not be ob-
'ﬁ'ﬂl«l‘ﬂ in sny way by writing Aurora School of
nn-tnnr:vllnn Dent. 1108, Aurora, Mo.

BE A PILOT — FLY A SHIP

If you are stumped at the high cost of training to gualify
for o license and & good future in Aviation, write imme-

diately, enclosing stamp for information on opportuni-
ties now avallable for Approved Training under our . . .

APPRENTICE PLAN
Mechanix Universal Aviation Service, Inc.

PHOT0 ENGRAVIN

oms e
wiew B by 10 ine e

wells Tor §15.37.

Strathmoor Sta. Dept. E. Detroit, Mich.

BECOME A VENDING MACKINE OPERATOR/

Own a “*chaln” of o peanut and chewing gum vendl
chines. Lnrn,m ¥ profits, as nﬂgglﬂﬂlpﬂnnnln :hl'nr
gum da Btart with $i00 rite for detalls todayl

D. ROBEBINS & CO.
1141P DeKalb Ave. BROOKLYN, N.Y.

CIVIL SERVICE

VALUABLE INFORMATION

COLUMBIAN CORRESPON DEN(‘E COLLEGE
WASHINGTON, D. C.

Earn Cash cz Home!

Mra. M, M. earned 5267 In 3 weeks (sworn state-

o ment) ru-hung mushrooms for us in her cellar! Ex- |

septional? bt
IITFILI; “ 'iLI“_“ vdhrh;hl-d trmrm ml-:r b: mll-nhlz ta
[FE ]

3848 Liscoln Ave, ﬂm..ﬂ H-Im

Banish Boredom ... Earn Extra Money
START TO PLAY VERY FIRST DAY

Pioture the jov of playing o snappy foxtrot, dreamy waltz or

mellow old favorite on the Xylorimba. N6 reason why you
shouldn't! Xylorimba is easlest of instruments to play and
yet the most spectacular. In constant demand by orchestras,
radio stations, at lodgpe meetings and parties.  Marvelous
opportunity to increase popularity, make big spare-time
money. No bothersome practice or exerciees. With Free easy
lessons you actually Start to Play Very First Day.

BIG FREE B K tells all about Deagan line, liberal trial
offer and ensy payments. Send coupon today for your free copy.

 — — — — — ———————— — —— — — —— —

| I ¢ Deagan, Inc., Dept. 9457, 1770 Berteau Ave., Chicago

Bend me, without obligation, full details of Free Trial offer and
cusy-payment plan on the Deagan Xylorimba.

When writing please mention Popular Mechanics
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AUDELS Carpenters

and Bulldels Gmdes

--H‘Clrperr.‘.'ﬂmlid:-f b
for mters, " Bulders, Join=
Building hiechnnics and
-nf“"u-n-dwurkrrl Thoan
Guides give you the short-sut
imstrurtions that

including new met
solutions, plans, systems an

money saving -umtm‘u. ltn
EASY Drogressive acurss fof Lha
aspprentice snd stodemi, A

TooLs | ey mnl I.' s chieal dnily bslper snd
'.J-r lml-'n-'ﬂ_‘: E‘ n..hnn:- ar L faster

& i ArpEnters  Every-
T thess Cidden

g2 a lelping Hand to Essier

7 : ' o T rl':#‘i ‘emoty i
mnsa for =
Inside Tnll- Information Onz PO . ™ Cou
How to use the steal square—How to flo and set
mws—How to build fumiture—How to use &
mitre box—How to use the chalk line—How to uss
rules and seales—How to make jointe—Cnrpentern
arithmatic—Solving mensurstion probleme—Es-
timating strength of timbers—How to set girders
and sills—How to Irame howses and roofe— o' to
eatimate costs—How to build houses, barns,
ragea, bungnlows, sto.—How to read and drl.-r
plans—Dirawing up spocifications—How to ex-
cavate—[How to uss settings 12, 13 and 17 on the
square—How to buaild bﬂllh nnd peniffolds—
ighte—How to build staire—How to put on
interior trim—How to hang th—
Iay floors—How to paint.
inama L TR T T P P T

THEOQ. AUDEL & CO.; 289 W. 23rd 5t.; New York City

Mall Audela miers and Budld Duldes, 4 vola dayw” Fres brlal. I OK.
EH-EJ ramit 81 in ¥ Ja ¥ Qg wnd §1 mnnl-'hﬂlr H;H"' ‘;ﬁ. n&lﬂhlﬂﬂnhﬂl IME.
tion unless | sm sstisflad.

i

| T a————

B e T

SRS AFRRRFRA B AN PR R R R

Learn this
Fascinating, '

Profitable « :% & -

Profession | "/ .

in 90 Days, at Home

Hundreds of men and women of all ages 18 to 50 are mn.hnﬁ
$10.00 to 220,00 a day giving scientific Bwedish Massage an
Hydro-Therapy treatments. There is 8 big demand from
Hospitals, Sanitariums, Clubs, Doctors and private patienta.
The feld of reducing alone offers great posaibilities.

Learn this interesting monev-making profession in your own
home by mail through our college extension course. Same
instructora as in our NATIONALLY KNOWN resident
echool; same diploma awarded. Course ean be completed in
4 to 4 months,. No High School training necessary.

Many earn big money while learning. Enroll now and we will
include anatomy charts, medical dictionary, patented reducing
roller and Hydro-Therapy supplies without extra cost. The re-
rlunng course alone may worth many times lhe modest
tuition fee. Send coupon for special reduced price offer.
Complete details and booklet eontaining list and photographs
of successful graduntes will be sent Fﬂ&

National College of Massage & Physio-Therapy

Dept. 764—20 N. Ashland Boulevard, Chicago

You may send me FREE and pcrutpn.:ld your illustrated cats-
log and details of your special offer, also booklet contain-
ing names and photographs of successful graduntes.

vu want— |
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NEW YORK
ELECTRICAL
SCHOOL

Opportunities
for Men of All Ages!

Every phase of all branches of
Practical Eleetricity taught by
Actual Practice in America's Fore-
most Institution of Trade Training.

Special Course in
Automotive Technique

Day and Evening Sessions Open All Year.
Write for FREE Booklets.
Visitors Welcome.

New York Electrical School
44 W. 17th St., New York City

PRINT-O-PRESS
PRINTER

Professional Model Dass the
Work of

Equipment Costing Up to 5204, only 57.95
Amﬂ!h‘]“ mow fast Rols i bver-
sal Printer. FPrints lefters, ad-
vertising., etc.. for slores, officesd,
factories, churches. resthurants,
homie  work, Fa =prec o
built; ha s sdvanced f(ealures;

doed color work; |n.1|-l.llrh:l. Sh‘n-
wWrite for F]r—unym:e CAM use h dff.h?e
rier di=-

Frees Sample
af work.

=1 hhr ofit sources.
usgh E7.053 for yours coms-
uarantesd.

Write for Fres m-:.-h mnu PRt prid.

The Professional Products Corp. 5 a’e0.

MAN IN EACH TOWN A55.%:%

Auto HI"I:S,
Refleators, Mirrors, eto., by lnm method. Experience unnacessary,
Free particulars and 'pl'DU-[l Write today.
GUN METAL CO., Ave. M, Decatur, L

Wie Teach You How io Make
Your Own Molds with Liguid
Live Rubber and Cast Beauti-
ful HWI'lI:I!I from Plaster, Co=
ment, Liguid Markle, Ebc,

Flern"s Man, Tes Inllhnn and & aleady
-n’.—rﬁ‘H n_Fh-n fnr !-!nu. lm:“&u
L1 wrmil s, il i
i Anki Traye, Flower Holders, ?"in-mlhn!nd el
tad of usefu lr’]lllr navellma—r il LIQUID LIVE
RUBBER. It new—diferent—the finnst de-
welupament for Lhe Bexible mold maker, (DuF ooin-
plete fnatructions iell yeii eacl stop-by -slep pro-
eedizre in the sscinsiing use of ihils marvelons dissovery,
You guilekly build Foir awn bigelness with hundreds of

customers [of your novelty orealjoms.

FREE STARTING OFFER!

Write guiek for full
dotalls of eer FREE

OURAE i isle Biodd Mmki F frle atarting netion, send 31
e e e e TUID LIVE MUBBER. posipaid. = ith FAEE
mnm-'iwimr MODEL {valus Bl} imeluded. Momey ro-

HEA
flur ded it
STEWM!T'S STUDIO 255 Aas dhieasein:
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Is It True What They Say
About Diesel?

Diesel’s amazing growth, the countless op-
portunities being created for those qualified
to take them, beckon YOU.

Come to the Pacifie Northwest. It is the
“hot spot” oi Diesel activity and a center of
Diesel employment probably unequalled by
any other Diesel center in the world. That 1s
where the Adcox School is located.

For 27 years the Adcox School has been
supplying the needs-of employers in the Pacifie
Northwest and throughout the United States.
It has a high reputation for competent,
thoroughly-trained Diesel Experts. Leading
educational authorities recommend it as one of
the finest practical trade schools in the world.

Inerease YOUR chances of making all the
wonderful things they say about Diesel come
true. Get the kind of training demanded by
employvers. Be backed by a school of mateh-
less reputation among Diesel employers
throughout America. Attend Adcox.

TO DIESEL - MINDED /MEN

Me

Can Adcox help YOU get a
big-pay DIESEL job?

Read the big, new, 40-page Adeox Diesel Book and de-
cide for yoursell. It's FREE for the asking. Before you
pick a Diesel sehool you owe it to yourself to read “ How
to Choose n Diesel School™ in this book.

Bend for it and learn how hundreds of Adcox graduates
have reached big-pay jobs. Meet, not one or two, but
more than s score of them face to faee in the pages of this
revealing, gripping book of opportunity.

Study in the ideal elimate of the Parcific Northwest
smid numerous outdoor recreations such as fishing,
hunting, hiking, sight-seeing, mountain elimbing, swim=
ming and other [hriﬁiug, healthful diversions, Earn board
and room while learning.

Adeox is u conservative Bchool that invites serious,
ambitious, Diesel-minded men to take advantage of the
outstandingly successiul Adcox way to hig- n.E'miobn_ in
Diesel, Send this coupon and full details wiﬁ mailed
you absolutely without obligation.

BIG 40

L
S.ce DIESEL $$%R°: FREE

Mr,. L, L. Adcox, President
L. L, Adcox Trade School
FPortland, Oregon.

Without obilgation,
Hig Dilescl Book No.

pleaza send FREE
18E.

o et

dozen! Compare

actually doing alr

TODAY

weigh up to 8 Ibs, each!

FROG

) START BACKYARD—GOOD POSSIBILITIES
Pair of breeders lays 10,000 eggs }'mrlg:! Frogs eell up to £5.00 per

. T We Buy Frogs!

marketa, Canned frog legs now on sale in most large cities,

Attractive Future!

new industries. Get the facts today!

Future ll!: Froge" explains everything in detail, Send for it

with other hvestook!

Ap originators of “eanned l'rogl

1 legs™ we are
developing one of the world's

irirest frog

We believe frog mising is one
of Ameriea’'s most promising
1 Bee what others are
. Our hig, free illustrated book “A

—

GOVERNMENT JOBS

START $1260 TO $2100 A YEAR

MEN—WOMEN &
GET READY IMMEDIATELY; ¥RANKLIN INSTITUTE
F Dept. F183, Rochester, N. Y. "
Experience us-‘!-l.“r Unnecessary & Rush to me, entirely free of charge (1) a full description of U, B.
ﬂummﬂn Education umaﬂy Sufficient - overtinent Joba: (2) Free copy of {llustrated 232-page book, 0. 8.
F Government Positlons and How to Get Them' ; (3) List of T, 8, Gov-
Full Particulars FREE & emment Jobs; (4) Tell me how to get one of these positions,
Wrlte your niame and nddress on cou= ;" Kama
pon and mail at once. This may re- | § 7 "rottriorssssssessresssess Frotmresasmessrmsaees Treeser Fresmmess
sult in you getting o big paid, U, 8. T I e A T e e L L e g T e )

Government job.
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—the law library illustrated here—written by outstanding law pro-

fessors—supplemented by

lectures—cases—and personal tuition by

qualified lawyer-instructors, will give you law training by home study.

Many of the leaders
of 1936 =1940 will
be determined in
1936. Will you be
one of them?

OUSANDS of mentoday, who
never intend to practice before
the bar, are studying law.

They realize that the law trained
man is a leader—that law training
makes keen, clear, quick, correct
thinking—that there is a real reason
why legally trained men head many
of America’s greatest corporations.

Practical Law Through
HOME STUDY

The home study Law training offered
by LaSalle has proven itself practical
and valuable far beyond the time

and money cost.

In certain permitted states every
year, LaSalle trained men pass bar
examinations with high honors,

But many, many more men, take
their LaSalle law training to use in
business and find in it a quick, sure
key to progress and leadership—to
the avoidance of pitfalls and the pick-
ing of the sure and certain patr:.u of
progress.

Acquire

LAW

nights at

HOME

A Most Unusual Law Library

The basis of LaSalle law instruction
is a fourteen volume library—we be-
lieve the most remarkable set of law |
books you have seen—compiled by
leading professors and authorities.

This library might well be called—
“Law Simplified and Condensed”—
for it covers the whole basic field of '
law in an orderly, classified and
simple manner. In many resident
universities, the LaSalle Law Library
is the reference work most used by
students. In one of the great resident
law schools, fourteen sets of LaSalles
Law Library are at the student’s dis-
posal and constantly used.

Supplementing this great library,
are lectures and personal instruction
of the highest grade, all under a
definite, clear pﬂn involving con-
tinual use of the Problem Method,
where you train in law by dealing
with actual legal problems—learn by
dnling the wmi—nut by memorizing
rules,

_ To get the whole story, you must
investigate. And the coupon below is
the easy way to start that.

S S e

LA SALLE EXTENSION UNIVERSITY, Dept. 1064-LR

I would like to have full information about your law training, together with a
* copy of “Law Training for Leadership” and your booklet “Evidence,” all with-

OOLaw:Degreeof LL.B

out obligation.

Other LaSalle Opportunities: LaSalle opens the way to success in every important phase
of business. If more interested in one of the fields indicated below, check and mail now.
O Banking and Finance [Ezpert Bookkeeping

O Commercial Law

O Business Management —ygdustrial OBusiness DOfMice Management

0 Hm 5“‘::::::‘;‘# Management Correspondence ORailway Accounting

i Traffic Management [Modern Foremanship [O0C. P. A. Coaching OPaper Saleamanship

O Railway Station O Personnel 0O Business English OCredit and Collection
Management Management O Stenotypy Correspondence

Name Present Position.

Address..ne...... - City-

OEfective Speaking

CHICAGO

LaSu”; Ext"e;-nsion

THE WORLD'S LARGEST BUSINESS TRAINING INSTITUTION
When writing to advertisers please mention Popular Mechanics

University
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To be inserted under proper classification in November issue, copy should be in our office September 10th
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, [llinois

49A

WORLDES
BEST

Popular Mechanics Magazine, Chicaga, I,

Gentlemen: As you perhaps know, we have used the classified
section of Popular Mechanics Magazine for a good many years,
and have always kept a very accourate record of the results ob-
tained, and in most instances these results are gquite interesting.
Your advertising naturally has always paid us or we would have
discontinued i, and we can atiribute many thousands of dollars
in sales to the clazsified department. We also owe guite a lof of
export business to the results obtained from your advertising.
Throogh this medium we have obtained splendid distributors in
West Indies, Syria, Egypt, China, Japan and many foreign coun-
tries. With best wizhes for your continued success, we are
Yours very truly,

WORLD'S PRODUCTS COMPANY

YOU'LL PROFIT

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

{Orlginal letter on
file in our office)

AUTOMDBILES AUTO SUPPLIES AND EQUIPMENT RECONDITIONED Motoreyeles, New and

%:wr] nurta.tsur all nuli.t, l'.'ul;:luteu u;rirl'c‘.

NOREASED Milenge: lower rost.  Oldest PLATING Qutfits for sutomohile parts. ‘hitman  Motoreyele Supply Co., 405-
ln?wl..]n-l m“n[:n blueprints - to barn l.'_,"mn::nt, to battery. No banks used. Free Bouthwest Bivd,, Kansas City, Me.

stove cistillate in any car. Get parts in particulars anid proofs. QGunmetal Co,, Ave. REBUILT Motorcyeles, mll mokes, new

junk vard. Complete detailed Information I, Deeatur, TIL and vsed, Harley Davidson parts, Send 10¢

and ‘bioeprint G0 (coin), Thousands of suc- PAINT Spray Protectomask. New inven- | for bullelin  Western, 914 E. 15th, Kansas

cessful conversions. = Maydwell MIg. ©o. | fjon Scoles, 6701 Prospect, Kansas cCity, | Ll Mo

Rox 492, Glendale, Calll. Mo, . LI““E"'uz l'!ﬂ.!qur.l.[ mmmr_u:l.m ll'Fmr't—
ARY Autbumhile purchased if more than DEALERS. Service stution owners, auio- stoering wheel—cushion seal—from old parts.

15 yearg old,  Write particulars. Conditlon mobile wates temperature gauges repaired Plans 2%c.  Hay Mli. Breckenrldge, Texas.

TPOWER Your like with low prived & tg.:;t;nth
Ehky

immaterial.: Vanacour, S44 New Jersey Ave-

s ook §1.50. Send all parts. Unlted Bpeedometer

Repair Co., 436 Wast OTth 8t, Mew York Attach In one hour.

ibike motor,

IHMERELIZE Gniﬂlu! m{_iml—ﬂllnlmlu :l“ City. rm{!]m luélllml.tﬁjﬂaurﬂu?mm“m;, Cfr?ﬁ
tallati low ns §3.00, No special paris. = - older. UATLn A s
{I:ulmﬁn fuels. Information free. Diesel- DEMONSTRATORS.  Compressor, ]j!!" 1042 N, 28th 8t., Milwsukee, Wis
izer, Box 5202, Los Angeles, Calil. bench, B-hour hattery charger—ate welder. MOTORCYCLE Tires $4,00, Motor Glesclo

Gunrantesd, Trlal and terms. Ken's Equip- $45
ment Exchange, Box M-1061, Troy, Dhlo, iy

A. C. GEMERATORS

Chaing, wheels §1. Parts at low prices.
Send 12c.  Bilryele $12.60, Price Cutler
Deninger, Bochester, N. Y.

AVIATION

L_.!.I\TFII.},I-,ZR Tadlalor sclutlon formi-
laz The. Gilson, 1115 East 47. Chicago,

ELIMINATE Plng from cheap gaseling
and semi-diesel econverslons, Increased per-
formance and mileage. Parts, 250, obtain-
able anywhere. §1.00 hill prepayas sample

TURN Scrup Into maney. Autopower shows
you how easily and economieally nuto gen-

and planz. Plans to Diesellze gasollne en- i h ; GET Into aviatlon. Alr tranaport pilots
gines, 10e. Autosavings, 2113 Addision, | erators can be converted E“EM ""l'““':'r ‘Iilt'_ get up to 37,000 per year; mechanles, $2,500,
Rerkeley, Callfornin. f;r“;:ﬂ'; 'r':"ljng"-' ml:lr'nul'lzhl:mn]f u‘elmn:' Learn at this government approved sehool.
" DIEBELIZERST Former guaranteed $1.00 | w0 provinus a,,;ur'i"m“"‘m'mm;“, complers | Write for complele Information. State age,

Lintoln Fiying School, 2004 Alrerafi Bulld-
ing., Ldneain, Nebr.

YOUNG Men Interesied In eniering avia-

Diieselizing plans now  25¢c postpald. He-
gearch, Napanee, Ontario.

D ESEL Pre combustlon chamber spark-

informatian all In new book, with slmple In-
Endorsgd by

and Ilustrations.

Only ¥1.00 postpaid.  Autopower,

structlons
thouisanids.

1.00 to $3.00. B Dieael s ne A " - tion under apprentice plan, Write Immedi-
g}:‘ :I"];I%;g u‘]lmg' l.pi‘fl-ltl.l! pl;::'huntI&] Boe,s $16-¥" 3. Forne. 498, Okichpa a!,n-tlrﬁm']g:[nil .llfl‘nul‘ih:l?'[!“hlﬂnhltﬂgulll
Ko fouled - piuu, i lut . amoke, carbon, Avlatlon Rerviee, Bira are Station, Depl.
pinging:or wear. Greater mileage, smooth- AUTO TRAILERS I¥, Dietroit, Michigan.

NEW Alrplanes, §038.00. Terms. Motors,
propellers, alr-wheels. Hend 25¢ for Infor-
mation.  Hibbhs, Fort Worth, Texaa,

BIG Agsortment of model alrplene sam-

Complete data $1.00.

ness, power and speed;
Washougal, Wash-

Ferry. ]:Iiule'l Englneer, PARTHE For the Mopular Mechanles ““Fam-
Angton:

iy Traller™ featured In the Febroary,
March and April lssues. Everything ¥ou
need—Axle, hitch, wheel housings, water

“BEMI-DIERELIZING With Coentrofled

Heat.” Contlnuous I;B‘k performance, most | tunk, pump, tollet, sink, stove, wood parts, leg 10c, Aero Bhop, 3050 Huribut, Detroit,
milenge. L‘nmrlphm pln!rl fe. Crippen= | windows, screens lights, cushlons, ete. Send | Aich.
Deming Laba,, Norwoesd Hid., Jackson, Mich. I'ﬂ]; pr!l.c; 'II%:t-ll Ini:sluﬂ:i.iﬁr: ;1111' uu1l- hi rﬁt l;l-]li#lrp:nm:]ﬂiﬂgﬂ:fil utp_l 'Iai;;i ?Iﬁ-
y 5 alog an aller Bullders® Manual. raller ments, eraturs . nental, .
pE tmﬁluﬂm' m""'rnrfﬂd"fﬁin'géﬂﬂiﬁﬂ?. Bupply O, 410 Grand Ave.. Woussu, Wis. | Dept. 2, Indianapolis, Tnd,
20 for catalogue, midgets Included. Cam- TRAILER-ITES! BSees advertlsement of BUTLD Qur model planes. Awards, cagh
shufts reground. Traller Travel Magozine on page 1504, prizes, Hend $.23 for kit and Iiterature.
SEMI-DIESEL Conversions for_gasaline Markham-Draper Co, P. 0. Bex: 1147,
motors. Enclose Tc stamp for  (1lustrated MOTORCYCLES, BICYCLES New B'riln_l_n. Lonn.
HUNDREDS Ajrplanes $75 up. Terms,

pamphlet. Desogas, 1718 Addison, Derkeley, AND BUPPLIES

Complete dlrectory, 2-:: postpald.  Alrcraft

California.
IHrectory, Athens,
book ; ¥ MOTORCYCLE Bargalna, lowest priees, e -
bulllkrirg?ﬂlﬁnmfi:ntlnﬂ? h-r:::f“ m!ﬁh;[:ﬁ; bargain shoets for stamp. Motarescle aects- m:iﬁ:: :’:}T;'::ﬂ “{‘ﬂt} -Q,:,'H:-: rieht Glpey
ictures, ifications, tking drawings, | sories, Bochester Harley Darlilson Corp., . R. I. Wenger.
Al stock ear conversions for fastest cars. | 129 West Maln 8t. Bochester, N. Y. Manufscturing Compeny. 6714 McKinley
81.00 postpald. $1.12 C.0.D. Hay Kuns, HENDERRON, Excelzior, Harley, Indlan, | 5 - -

Dept. 20, Cinclnnatl, Ohio.

MIDGET Powered ear plans, full size npat-
terns, slmple tracing, best desbgn on market.
Postpald $1.00, erhy Midget Car Co.,
I. H. Btamets, Woodstoek, Ill.

MIDGET Car plani, parts, enginea, Cir-
culars dime. Storms, 13 BSouthside, Ashe-
ville, N. C

MIDGET Race curs, midget motoroyeles,
motarscooters, handbook catalog, parts, plans,
motors, T8 {llustrations, 20c coin,  Hates
Midget Motor Engineers, 4877 Armitage,
Chirago.

used paris, alloy plstons, catalogue and wings

pin  10e, Ballak, 1115 Chestnut Htreof,
Bt. Loufs, Mo,
BEXD 1% For illustrated used motor-

eyele eatalog. Bargalns. Largest stock gen-
pine Imdinn parts and motorcyeles. Indian
Motoreyele Hales, Kansas City, Mo,

MOTORCYCULES—Direct to you at rock-
bottom wholssala pricea. Hebullt, roadtested
and guaranteed Indinns, Harleys, atc. Send
10¢ today for “‘Bargain Buolletin 43" Cran-
(dall Hirks Co., T80 Commonwealth Avenue,
Roston, Mass.

BECOME Junlor student. Btart your fly-
Ing ecourse now with home studies. For par-
tleulars write Dick Freeland, Pine Brook

Alrpori, Plne Brook, N. J.

BATTERIES, GENERATORS, ETC.

RUTILD YWindeharger fram autemoblle gen-
eill.u-r. IMme brings complete plans and ecat-
alog.
Lala

Motora, welders, elestrie fences.
Mre., 1447 Lake. Minneapolls, Mlnn
ELECTRIC Lights—Wind driven—
bulld thom. Write Wind Molor mm:u:.

Bralnerd. Milnnesota.
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£5.00 PAID For acceéptable photographs
or drawings of experiments with propellers
and generators for producing eleciricity from
the wind, Photographs must be dated prior
to 1923, Write Weston-Barnett, Ine.,, Wa-
terloo, lowa.

EDSON Storage batteries for light-power
F:nla. Non-arcid, non-sulphating. Long life.

ully guaranteed. Low priced. Also attrae-
tive bargains in power-llght plants, genera-
tors, maetors, ete, T, Hawley Bmith Com-

ARC-WELDIXG Outfit $1.25. Weld fend-
ers, braze, solder. Lasrow, 4308-W. Warren,
Dietroit. Stamp appreciated. et

300 AMPEHRE Welling generator. Fine
condition $130.00. Wilmot Aute Supply,
1970 Wilmot St., Chiecago.

ENGINES, MOTORS, DYNAMOS

THREE To ten KVA alternating genera-
tors. Motors, comverters. Queen Cliy Elee-
trie, 1734 Grand Avenue, Chica

any, Croton Falls, N, Y.

GENERATOR Propellers, expertly  de-
signed at factory prices. Hibbs, Ft. Worth,
Texas. =

WINDUHARGERS §9.00 TUp. Cireular
ke, Blx-volt propeller  $1.40 atpadd.
Guaranteed performance. Beacon Mfg., Ben-
-ediet, N, Dak,

EDMBON Storage batteries will save you
money. HReplace your lead with the Edison
Non-acid  Odorless. Fifteen year life. Lih-
eral uneonditional guarantee. Bargaing in
complete genérating plants, motor, ete. Free
llustrated literature. *“Bee Jay Battery
Company,*” E2 Bterllng Avenoe, Yonkers,
New York.

LUILED XNew batterics from old.
achievement. Instructions available.
tery Laboratories, Bt. IPaul, Alinan

ELECTRICAL SUPPLIES—EQUIPMENT

HUNDREDS Of new and rare items, re-
placement parts and gupplies. SBend 10c for
new, G0-page wholesale catalog. Aulopower,
410-F 2., Hovne Avenue, Chicago.

ELECTRIU Engraver, designs metal beau-
tifully, $1.00 _‘p\'rpu.lﬂ, Hudson Bros., East
Svracuse, N, Y.

'rn,n-'ll-"umtl-'lw nmu.m-:l huilt ’an!t

Latest
Bat-

K FLULLLY D'l.lr TI-I‘IF H- Ilrtll-ﬂm: Dmﬂl‘llll‘!
$2.75.  Hihhe,

Fort_Waorth, Texas.
WIITE For new wholesale Elecirical Hup-
ply Catalogue, Hastings, Michigan,

WELDING AND SOLDERING

REBUILT Electrie are welders, all sizes,
ae—de Berviee Co., 3732 Cedar Ave.,
Cleveland, Ohlo,

TINNEHRH, Shop foremen, and amateurs
soldering fluld that will not correde, A
proven product formuls, £1.00. Silas Gate-
wood, 1142 Arch 8t -ﬁ:nrmllr. Ohlo.

OXY-ACETYLENE Welding outfits on
easy payment plan. Box 311, Hamilton, 0.
ARC-WELDING ©Qutfit 51.00. Repair

fenders, braze, solder. Dickerson Manufac-
turing, Boringfield, Mizsowrl.

60 AMPERE, 110-Volt are welding trans-
former £3.00. 100 ampere. 110-220 woli,
ElG. 00, Welding supplies. Literature.
Arcmaszter, 1938 Lyndale, South Minneap-
olis. Minnesota.

TOXY-ACETYLENE Welding equipment—
New welding torches, reduced prices on dis-
continued medels, These torches are stand-
ard, heavy duty equipment, faclory boxed,
tested, and Underwriter's approved. Save
money on acetviene generators, EAUges, Teg-
ulators, lead burning and other welding
enuipment. Complete oxy-acetylene welding
outfita at attractive prices. Write Modern
Co.. 3415 Pine Bt., Bt. Louis, Mo,

ARC Welders—Emelent, safe Model 27
welds 1/14” to 5/02% coated rods, has the
sensitive FlexAmp control, works from 110
or 220 volt alternating current. Low price.
Model A rated 200 amp. de. generator with
maximum_ output 185 amps. only $287.50
Terms, Welders, 615 No. Commerce, Stock-
Lon, Calif.

DODGE Arc-welder 25-200 amps, Free
brush ring with certified plans $1.00, COD'z
£1.12. Convert old XNorth-East automobile
generalors, Plans  free with guaranteed
brange electrode holders, amperage sizes
100, 200, o0, 400, G500, Prices each $2.00,
L33 ..o $1.00, $.50 $4.00. Remit to Weld-
ers” Club of America, 1432 Drake, Chicage.

ARC-WELDERS. New heavy duty weld-
ers. Factory assembled, $27.50. Kit 218
Plana, drawlnga—T750. Literature. Hildman
“"!Id!g: 450 Jrvin Ave., Rochester, Penna.

ARC Welder only $26.50. Professional

type—110-220¢ wolt. Dellvers 110 amperes.
Easy to use, Tretalls free. Commonwealth,
Dent. K-11, Cineinnati, Ohio.

WINDING Data, 1000 a.c muluu. eight
leading manufacturers, £1.00. Chas. Chit-
tenden, Jr.,, Box T83l, Kansas City, Mis-
Eourl

BALALL Electric motors, high speed, 1/10
h.p., 110 volts, universal rebuilt, llke new.
$2.00 postpaid. L. MeConnell, 1619 Edge-
wond Ave., Hacine, Wis,

Gal}VEEEI.‘HI.H Control apeed of any make
of auto engine, regardless of load changes,
when wsed for statlonary or portable power
production. Head our ad on page 138A.
Man'f"gs Candee-Bmith Governor,

NEW AC Light plants—3$37.050. 350w,
110v. Rocke Company, Berkeley, California.

ALTERNATING Current—D>Motors, grind-
ers. New and rebuilt. Execeptional bar-
galns.  Pricellst free. Mallorder Electrie
Co,, 1T18 Bo. Michigan, Chicago.

25 SLIGHTLY Used 1§ horse allernallng
motors §9.85. 3§ horse new 0General Elec-
trie §5.00. Wllmot Autoe Bupply, 1870 Wil-
mat St., Chicago.

BSENSATIONAL Bargains. Engines. Bup-
plies. Money  zavera, Btamp required.
ﬂ]mmrdcﬂ. 2417 N. Ashland Awe., Chicago,

W H.PP., e,
§i. N. P. & M.
Buffals, X Y.

110w,
Wks.,

3600 r.p.m. motors
1367 Niagara Bi.,

MACHINERY, TOOLS AND SUPPLIES

TWO (uarl electric glue potls, with cop-
per container, 110 volt, with thermostat heat
control. Iegular $16.50, special $10.50 each
postpaid, to close out. Guaranteed. Fileld,
XN. W. Terminal, Minneapolis. Minnesota.

15" x ii* S0UTH DBend screw cutling en-
gine lathe, F175.00. 14 Steptoe ecrank
shaper §125.00. All sizez of machine tools.
Cincinnatl Machinery & Bupply Company,
27 West Berond Bt., Cincinnati, Ohlo,

TREMENDOITS Burplus of factory tools
selling out. Drills, taps,

files, hacksaws,
ele, Bend for free lists, include six cents
Yurﬁtlgf

Travers Tool Co., 264 Jackson Ave.,
aong Istand City, N, Y.

TRELLOGG Alr compressors §6.00. Spray
guns $1.00. Safety valves £1.25. Refriger-
ator parta. Taylo, 105 East 102nd Bireet,
New York,

POPULAR MECHANICS ADVERTISING SECTION

TRAPPERS—Thret slze 0 Kleflock steel
animal snares, 50e. Per doz., $1.60, posi-
pald, For catching fox, coon, lynx, wood-
chuck, rabbit. Kleffman Lock Bnare Co.,
Dept. P, Hibbing, Minn.

COLLAPSIBLE Canvas decoys. Light,
durable, lasting, lifelike. %$2.95 doz., deliv-
ered, Bend money order to C. A. Frakes,
TPort Arthur, Texas.

FISHERMEN. Free new 19368 catalog
ghowlng many new and lmproved ltems for
fly and leader makerz, all that Iz new In
tackle. Paul H. Young, 3085-3 Grand Riv-
er_Ave., Delroit, Mich,

HUDE-GN Bay blankets, Indlan pack bas-
kets, camp sloves, knives, compasses, out-
door equipment, Frie catalog. Howe Fur
Co.. Box ', (ooperaz Alills, Malne.

BEST Archery bows—from the heart of
the Yew country. W. L King Woodworking
B . 18958 O Bi., Eugene, Ore.

ISHERMAN! Binker molds. Only $1.25
tpald In United States. Free folder.
lox 113-C, East Liverpool. Ohlo

i T o
rices free. or] i s
Colorado. pany

FIELD BLASSES, TELESCOPES
AND MICROSCOFES

TELERCOPES, Opera glastes, £.050. Field
ﬁlnﬂu $1.00. Microseopes $1.50. Postpaid
ox 86, Bia. W, Brooklyn, New York.
“TELESCOPES, Microscopes,  binoculars.
Lowest prices, Optical catalog free. Browns
Company, 234 Fifth Avenue, New York.
BUILD ecting telescopes; catalok free.
Instructions 1. Optical Laboratories,

Larchmont, M, ¥,

USEID Mieroscopes, binoculars, astronom-
ieal  telescopes, surveving  instruments—
sold, repaired. Senmd 10¢ for 1ist.

Bought,
En@unm P. 0. Box 258, Amsterdam,

ty |.'I]:I: meterials.
FPuseblo,

GET Our lowest prices on telescopes, mi-
croscopes, movie ecameras and hondreds of
other  {tems, Catalog free. Winn,
24 W. 23 Bt., New Yaork,

TEL},HC(}PEH Mieroscopes, binoculars,
Cut prices. Enj' time payments. -1llustrat-
ed catalog 10c. (Refunded.) Teeko Optical,
315W, Evanston, Illinols.

ANTIQUES, RELICS, INDIAN GOODDS

WORLD War relles, for club house or
dén. Vickers alreraft machine guns, rendered
unserviceable without marring, $7.75 each.
Marlin aireraft machine guns, rendered un-
serviceahle, §7.75 each. Bend money order,
check or draft. §1.00 deposit on C.0O.D.
orders, Fiala Outfits, 10-C Warren B5St.,
New York.

DISCARDED Automeblle engines connect-
ed to Hlluminating gas supply, make cheap-
est power plant. Hun at low speed. Nead
no overhawling. Start with a slight push,
Riueprint and Instructions $1.00. Panama
il Company. Herkeley, Calif,

FREE Price list all shapes hrass, copper,
steel and aluminum. All orders postpald.
:Tuhbr Bupply House, Dox 2014, Plttsburgh,

S0—1y HORSE, 110 YValt.
tars equipped with 14 to 1
g V30, Wilmot Awto Supply,

t.. Chirago.

BARGAINS, Demonstrators, elecirie are
welders, guaranteed, 30 dave trlal and terms.
E;rjlte Ken's Equipment, Box M-1063, Troy,

i,

BOATS, OUTBOARD MOTORS, ETC.

BUILD Your own boat. Save two thirds,
usze our ready cut semi-assembled materials.
Bend 253 for calalog. Brooks Boeat Co., Ine.,
F. 20, Raginaw, Michigan.

o7 Tltﬁ ARD Parls—%ew or  used—all
makes—What do you need? Crandall-Hicks
:‘um:}igr. T82 Commonwealth Avenue, Bos-
omn, [ELN

Universal mo-
gear reduction
1970 Wilmot

§ AHROWHEADS 20,
Knife, birdpoint, aseraper,
Catalogue, Colns. Minerals. Curlod. Lemley
Curie Btore, Northlranch, Kansas.

ANTIOQUE Guns, Indian relics,

List five
renfe.  Elmer Ella, Webzter Grovea, Ma,

100 GOOD Arrowheads $£3.00. Catalog 5o
H. Daniel, Dardanelle, Ark,

15 ARROWHEADS, Bpearhead, gempoint,
$.00. Flrearms. Photollst 10e.  Muiseam,
Hutland, . Illinois.

DOGS, BIRDS, PETS

3 Birdpoints 18c.
spearhead 45e.

CO0OXN, Fox, Beagle, Rabbit and combina-
tion houonds. Polnters, Hetters. Cheap.
Trial. Literature free, Dixisa Eennels,
68, Herrick, 11,

BEAUTIFUL Pure white police dogs.
Ansonia Kennels, Mose, N. Dak.

BPORTEMEN: 200 TPolnters, Setters,

Btralght Cooners, combination Hunters, Rab-
hit and Kox Hounds, Cheap. Lists free.
Hamzev Creek Kennels, Hamsey, Il

PEDIGREE Baint Bernard puppies. Beau-
f].ll'nli:r marked. Enoss Wlilson, Harcourt,
WA,

12-FOOT Flat bottom rowboat—complete
planz 25c. Free bu;rathulldin_‘ catalog. The
Rudder, 15 Murray Street., New York,

“"BUILD A boat. You can hulid s hetter
boat by the Weleh system. 22 paze catalog
2%, Weleh Boat & Supply Company, Sta-
thon K, Milwaukee, Wiaconsin,

T DEMONSTRATORS, Electric arc welders.

Money-saving prices. TUsed by the govern-
ment. Trial and terms guaranteed, Hobart
Welders, M-1062, Troy, Ohilo.

TMAKE Your own are, spot welder 110-220
a.e, transformer $7.50 Cleveland. Welghs 25
Ibs, Instructions only $1.00. Specify which
one, El-Ra Mfg.,, 8801 Clark Ave., Cleve-
]am.'l. (Ohia,

PROPELLERS, Stufing boxes,  gear
pumps, bearings, etc. Wm. Baker, Pond Si.,
Quincy, Mass,

SPORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY

e DETAILED In:tructions, build bows,
arrows, targets. Hobson, Balem, Oregon.

HIGH Clasz pointers and szetters sold on

trial, alse time payment. Write Frye's
Kennels, Finger, Tenn.
TAXIDERMY

BIGGEST Bargaln., Complete home course.
{T eazlly read hooks, 40,000 words, full il-
lustratlons.} Makes mounting animals, ﬂah
tanning, novelly-making, slmple, W
postpaid, Formerly seld for $15.00. Writ-
ten by smouth's noted taxidermist. 30,000
bhooks sold last year. Batisfaction guaran-
teed. T books, 1ife membership, diploma, all
51.00. - Bechmidt School of Tazldermy, Dept.
G-4-10, Memphls, Tenn.



POPULAR MECHANICS ADVERTISING SECTION

FREE Official catalogue. Big values. Eyes.
Head forms. Everything, direct from man-
ufacturer. Taxidermle Manufsciurers, Mem-
phis, Tenn.

TAXIDERMY Supplies—Quality artificlal
eves, teeth, genulne Jonas head forms.
Tools, materials, ete. Everything for the
progressive taxidermist, Send for big §llua-

trated catalogue—Free. Jonmas Bros., 1049
Rroadway, Denver, Colorado. i
GLAHS Eyea Taxidermists’, furriers’

supplies. Lowest prices. Forty page cata-
log, free. Write today. Klwood Supply Co.,
223 Bmith Bullding, Omahs, Nebraska.

TREES. SHRUBS. RODOTS, HERBS

FREE! Bend for thiz amazing new
“Herbalist Almanae.”” Interesting! Instrue-
tive! Educational! Contains over 200 wvalu-
able herb medieine recipes and Indian #e-
crets for home use, Beautifully illustrated
in natural colors, Needed every home. Dime
eovers postage and handling. Write today!
Botanies, 145 West 112th Btreel, Chilcago.

FARMS AND FARM LANDS

40 ACRER, Near White
proved, poultry land, $100, §5 down, &3
monthly. Free 1ist amd Hterature. Hub-
bard, 216 Grossman Bldg., Kansas City,
lianzaz,

GO0 Land still at rock bottom prices,

River. unim-

Washington, Oregon, Minnesota, Idaha,
North Drakota, Ask about new northwest de-
velopments. Literature. Specify state. J. W,

iﬂl{,:w. 118 Northern Pacific Ry., St
Alin,

ATROUTE Big fall catalog just out! 104
ages of selected farm bargalns In 23 states
¥mm Malne to Callfornia: all kinds, all

Faul,

prices, beit terms. ‘rite today for this
money-saving gulde. Free, poslage paid.
Blrout Ag'y, - dth Ave.,, New York

Clty.
ﬁ‘uh.‘uﬁ'iil’-ﬂ’f Lands ten cents acre up.

Information all states twently-five cents.
Natlonal Tax Service, G00A Majestie Build-

‘Ini. Detroit.
ARMSE That pay in the Great Northern

Railway  agricultural empire—>Minnesola,
North Dakoia, Montana, Idahe, Washington,
Oregon—Fertile black soil, high producing
crops, grain, frult, vegetablea, fead and llve-
stork. AMany kinds of farms for selection.
Write for llsts and Zone of Plenty book.
E. €. Leedy, Dept. 1057, Great Northern
Railway, St Paul, Minnesota.

PROFITABLE ODCCUPATIONS

MOXNEY In mushrooms! Start now. in cel-
lar or shed, get highest prices, Exclusive
new process.  igger, better, quicker crops,
We buy. Hook free. American Muoshroom
Industries, Irept. 722 Toronto. Ont.

TRAISE Glant frogs!” Btart backyard.
We buy! Breeder lays 10,000 eggs yearly.
Frogs sell up to $5 dozen. Free book,
American Frog Canning Company, (153-T),
New Orleans, Louisiana.

MAKE Architectural models:

profitable,

dignifled business. Particulars free. Weid-
ler, 4589 Lexington, Hollywood, Callfornia,

FREE: Opportunities galore! Others suc-
eeed,. Why not you?! Home City Speclalties,
Rox PMI1273, Bpringfield, Massachusetts,
RAISE Frogs, ginseng, girasol. Particu-
lars free.  Bpecially Farm, Rockford, Minn.
fARE Buperfine statueties, easy, profit-
able, [lustrated instructions. $1.00. P. 0.
Ttox 415, Heaiile, Wash. .
TUKN Epare hours Inte cash decorating
walls, Ffurniture, glftwares with stencils.

List for stamp. Eisenmeler, 3700P-Frank-
ford, Daltlmore, Ad.

BOOKS, FPERIODICALS, PIGTURES
POSTCARDS

FREE! Big catalog describing hundreds
of hooks on varlous subjfects. Franklin FPuh-
liswing Company, 300 North Clark Street,

Dept, 2108, Chicago.
TWENTY-FIVE Assorted Warld's  Fair

cards, postpaid 2he. Partlcolars 3e. Rettig,
AT Rarmes Ave., Bronx, N, Y. _
FPREE—Send for list of new technieal
hooks at sensational diseounts. FF. Winn,
124 West 23 8t., New York,
REE—#2end name for beautiful Ex10 ari

Erhl?l Herbert Crowl, Route Four, Canton,
il
FREE! 10 Thrilling, blood-chilling, un-

eanny storles (60,000 words) that will hold
you gpellbound. Enclose be postage. Welrd
Tales, 840 North Michigan, Chicago.

LARGEST Varlety—All  suhbjects.  Liat,
saimples T, Mulllgan, 255 W. B2, New
York City. =

USED Books wanted! Hookery, 3841

Bhaker Square Station, Cleveland, Ohio.

OLD BOOKS WANTED

WE Pay up to §5,000 each for old books;
also high cash prices for old magaglnes, let-
tera, newspapers. A single story hook, school
book, old Bihle, travel book, almanae, ete.,
that loeoks worthless may bring you 350,
g100, 500 or more cash. Thousands wanted!
A emall town barber discovered a valuable
edition of “'Phligrim's 'rogresa™ and sold it
for $4000. Two boys playing in an old barn
found a valuable edition “Vepus and
Adonis™ for which we pay $5000. Hend ik
now for big price lst. American Book Mart,
140 %, Dearborn, Dept. 913, Chicago.

olA

$5.00 TO §300.00 Each paid for old coins,

Keep all old money. Send 10 cents for ilius-

trated coin value book. 436, Quaranteed

prices. Buylng and selling. Coin Exchange,
5, Le Hoy, N. X.

COINS—Rare and common wanted, Cer-
tain 1909 cents up to $10. Other coins Lo
$6000, 1864-1885 Indian conts to 2100,
IMmes before 1805 to $450. Liberty head
nickela to $100. Large pennies to 32000
Encased postage stamps to £13. Half cents
to £275. Hall dimes to $175. Quarters to
000, Fractional curreneles, gold dollars to
$£1500. Colonial eolns to §100. Silver dol
larg Lo $4000, Foreign colns to $163. Send
15e today for Qllustrated Informative bLook,
Irefore sending any cooins. National Coin
[‘unmrﬂim:. (801, Quincy, Mass,

FItEE! Fareign eoin, banknole, and large
illustrated eoin catalogue. Send de postage
Cain approvals sent.  Tatham Coinco, Hpring-
field-125, Mlass.

GAMES AND ENTERTAINMENT

PLAYS, Operettas, muzical comedies, com-
plete mlnstrel fipst-parts with song programs.
blackface skita, rvaudeville acts, monologs,
dlalogs, recltations, juvenlle plays and
gongi. musleal readings. entertalnments,
make-up goods. Catalog free. T, 8. Denl-
son & Co., 623 So. Wabash, Dept, 11, Chi-
cago.

MAGIC TRICKS, PUZILES.
JOKER NOVELTIES

MAGIC Tricks, joke noveltles, puzzles, at
lower prices. Houth"s largest line. Ay fa-
mous eatalogue, “‘Took 10080 Wonders™ and
30 Mysteries Magle™ poztpald 10e.  Write

today. You will be surprised! Lyle Douglas,
Htation A-5. Diallas, Texus.
ASTOUNDING, Dewildering, unsual

Defy solution. Ilustrated book
Sike. Foster, Box 223, Swarthmore, Pa.

card tricks,

AMAZE Your friends. Pull clgareties
frosn the air and then wvanish them again.
Packed In hox with full Instructlons, only $1.
Or gend dime for catalog and famous Hindu

Money Yanlsher. With It vou can mysterl-

ously disappear ecards, colns, ete, Natlonal
Maglelans Serviee, 3710-12 Woodlawn, Chi-
gD,

G¢ STAMP Hrings new price list, com-
memoratlve eoins, large and small cents,
Sehultz, 419 First National Bank Buoilding.
Linelnnati, Ohio.

UNITED States Texas centennial colns,
uncirculated.  Garland Adalr, Austin, Texas

AMINUTE Man medal commemorating bat-
tle of Compa, April 25, 1777, S0c. The cele-
brated TFony Express medal 25 Acorn
Htamn & Coin Co, South Norwalk, Conn,

00 EACH For certaln Lincoln pennles
dated between 1911 amd 1923, Keep posted.
Hsend 15¢ for complete 28 page buyingE hook.
Amerlean Coln Company, Dept. 128, Mus-
kogee, Okla.

RARE United States, forelgn- coini, war
madals, Catalogue 10c. Mengelle, Colorado
Springs, Colorado.

COMMEMORATIVE §%s;
roe, Oregon, San DMego,
Iustrated eatalogue e,
Halt Lake, TUltah,

20 DIFFERENT Colns and bills 250, Obto
Ovldehon, Bpringfield, Mo, .

UNITEDd States, Large ceni, 2¢ bronze,
d¢ nickel and bargaln lst. 25c.  Thirteen
dates large cents, $1.00. George P. Coffin
Company, Augusta, Maine

STAMP COLLECTING

Illinnis, Mon-
Texas $1.50 each.
Norman Shultz,

HENBATIONAL Trick. 10c coln.
Hiw, W. Brooklyn, New York,

Box 66,

LARGE Profeasional magle catalogue, 25e.
Holden, 220 W. 42nd 8i.. New York.

LEARN Ventrlloguism, d¢ stamp brings
F*""fm'ﬁi Bmith, 125 XNorth JefTerson,
soTin. M

BE A maglelan, Large professional magle
catalogue of latest tricks 25e, Cash paid

25¢, Hox 200-P,

for complete Tarbell magie courses. Write,
Irelund, 804 Wesley, Oak Park, T11.
SAMPLES—Catalog,  noveliles,  photos,

New Haven, Conn.

MAGIC Catalogue 20¢. Lynn, 103 Beach,
Dept. 3, Jersey City, N. 1.

RARE COINS

THREE Forelgn colns and rare coln price
lists _10c, Joseph Coffin, 1182 Broadway,

H_Mehl Blidg.

OLIV Money wanied,

New Yor
Will pay fifty dol-
lars for 1913 Liberty head nickel (not buf-

Mlal. 1 pay cash préemiums for all rare
colns. Bend 4¢ for large coin folder. May
mean murch profit to you. B. Max DBMehl,

. Fort Waorth, Texas.

COMMEMORATIVES: Monroe, San Diago,
IMlinois $1.40 each; Stone "-Iul.mtiln 850,
1836 eoin catalog {llustrated H0c, Colnshop,
2510 Chester. Alameda, Callfornia.

2 COINS, 4 Notes—different—hbig bargain
Hat, arlrt 10e. Hubert Carcaba, 5t. Augus-
ne. a.

§i000.00 EACH For rare coins. We guar-
antee (o pay the world’s hlghest prices.
Large cents up to £2000.00 esch, 1860 cent
£50.00, cents of 1861, 1869, 1870, 1881, 1890,
£20.00 each, 1909 cent £10.00, 25¢ before
1006 300,00, 50 before 1016 $750,00, ecom-
memorative Ole—1915 to 1936 $60.00, Gold
colng $5000.00, bhalf cents, half dimes, for-
elgn eolns, paper money and thousands of
others up to $2500.00 each., Rend dime for
large flustrated catalogue before sending us
anyihing fo  sell. Romano's, Dept. 148,
Nantasket, Mass,

& DIFFERENT Silver jubiless, Including
magnificent jubilees of India, are In our big
packet of 57 different stamps. Omly 5Se to
approval applicants. Berg, Linwood Siatfon,
Detrodt, Mich,

_BUARCE Alrmall and triangle, Reawtiful
Uruguay "“Aying horse'" alrmall and seapre
Guatemala triangle (smallest In the world)
are inclucded In our big packet of 60 differ-
ent stamps from Alouites, Grand Liban,
Venezuela, British and Fremch Colonles, ete.
All far GSe to approval applicants. Big 11-
lustrated lists free with each order, Wrile
today! Mystic Stamp Co., (Dept. 800, Cam-
den, Mew York,

BIG Bargain!  Set  triangles, [ncluding
largest issued, queer Shanhilkwan, Cavman
Islands, Samea, Manchukuo, Honduras,
Mauritiua and multitude others: all only 10¢
to approval applicants., Jones Stamp Com-
pany., I’In: 146, Norristown. Pennsylvania

PACRET Bargains. Al different. 25
Peru, 13 100 Greece 50c; 50 Ecusdor GOc:
ete. Leslie Stamp Co., Haverhlll, Mass,

BTAMPS: A aplendid selection sent on
approval., Quality at low prices, Searcs and
high value stamps are included in our ap-

oval books. Fred Herzherg, Hox 01-F,
dlmhburst, TIL
2 BEAUTIFUL New  lssues, Including

Newfoundland commems., Quatemala Quetzal,
Ecuador bean, Denmark Andersen set, 1ic
to approval applicants.  Premler Stamps,
1708 Becond Ave,, New York.

. lr"'ﬂhh"' New lllusirated GB-page catalog
United States, Beitish Colonfes & Forelgn
Biamps''—at real mosey-saving prices. In-
cludes details of amazing free stamp offer,
Hend ggw'arri for copy. H. E. Harris &

. 147 Transit Bullding, Boston, Mass.

50 ‘REAF."I"[FUL Btamps of Saint Plerre
Miquelon, %1.00 tpaid. Plerre Lavissiere
bofte 22, SBalnt Plerre et Miquelon, French
Colany, North America.

MINT Army, airmail, commems.,
ferent, 10e. Approvals.
Street, Heading., Mass.

25 dif-
Collectors, 166 High

GOOD Anclent Roman coin emperor named
with Hst of all emperors to 1808, and cat-

alog 1de . Roberts, Box 320, Cedar Rap-
jds, Towa.
UP To 21,000 esch for U, B, coins and

stamps over 10 years old. New buyling 1ist,
HI‘: Coin-Stamp Rhop, Box 37-P, dlawa,

NEW Zealand, 13
Paul F. Willlama,
Jdersey.

FAMOUS Death
stamps—Ineluding

one  dime.
New

ifferent,
New Brunswieck,

m:nnlr. with 5ﬂ_difarenl
pictorials  and British

Calonials—15¢ to cover cost. To approval
:plliilltunr-! only, E, Hannum, TUnion Mills,
A



FREE—20 Different Canada to approval
appilcants. Fort Dearborn, 5438 Aberdeen,
Chicaga.

STAMPS From o countries, te, Star
Supnly Company, Lima, (o,

ITALIAN Commemoratives, 15 varletles,
fie, Tequest approvals. Edgar Melizen, Fay-
giieville, Texas.

Z00 DIFFERENT Lo, Big olbe approv-
Az, Covert Stamp, 38 State, Rochester, N, ¥,

UXITell Htates—Elaborale pricelist free.

45 different 10c, 73 different 30e. Selden-
berg. Baroda, “lﬂ‘l.

LUCKY Fifty 3¢ tage., Approvals.
Duality Htamp  Hhop, ];m!ewood Colorada,

F]-I.J:.E-—J Large beautiful WJI'IPI'EH aets;

to approval applicants; fJc postage, Tafilaw,
302 East 58 St., New York City,

TE(H..’E.—\.A].IB Of varieties one cent each.

Approvala on request. . E. Davis, 1205

Glenhurst, Hock Island, Illinods,

AlR Mail approvals, fine, Reference,
Clark, 1518 Limcoln, Springfield, - 1llinols.

100 MIXED Hl-mm: 25c. E. Belfert,
Rome, X, Y., R. 5

BADEN, u-'rurl.-a l}m'mm state), Mongolla,

Georgla, $5 U. B., Awerbaijan, Caymans,
Transcaucadlan Federated Hepublie, imper-
forate "'Chicage’'—everything absolutely free
to approval applicants enclosing de.  Vikin
Stamp o, 1 Hansen Place, Hrooklyn, N.

A HBIG Bargain—All for only G5e. Htamp
album, providing spaces for 2200 stamps with
700 illustrations, packet of 500 different
stamps, 500 hinges, and milllmetre measure,
Free with each order our pamphlel which
tells “"How To Make A Btamp Collection
Properly.”” and our price list of albums,
supplies and hundreds of bargains in sets
and packets. Queen City Stamp Company,
Room 14, 604 Race Strect, Cincinnatl, Ohio.

STAMP Idealers, your ad here will bring
wonderful returns, Ask me for proof. W,
Jolineen, Manager, Classified  Advertising,
Popular Mechanics Magazine, 200 E. On-
tario Ht.. Chica

FREE—1. 8, ﬂﬂﬂﬂillmp Rumber 1316,
0ld stamps are always best. All old stamps
partivularly those of the 19th ecentu are
getting scarcer every year. We offer 10 dif-
ferent selected 19th century stamps inelud-
fng a U. 5 stamp over 50 years old, togeth-
&F with the current hlghest values T, B
stamps, denominations $2.00, £5.00, and
$10.00; cataloguee numbers 4312, 4315, and
4314, all for only 10e to serious approval
applicants,  Globus Hu:n{: l‘.‘mnm:‘?- 268
4th Ave., Dept. 50, New York, N,

WE Buy stamps.  Send particulars first.
Leslle Stamn Co., Haverhill, Muase,

GLANT-=IZEDY Ruszlan Zeppelln stamp
frat, val. 20e!) and beawtiful Lithuania air-
mall triangle; also blg packet of 53 dif.
gtamps “incloding  Azerbalian, Epirus, new
Martinlgue, ete. and illustrated lists—all for

S0 to  approval applicants! World-Wide
Btamn Co,, Rox A0, Camden, New York,
Lirin) ‘!ll\i.-ﬂ'. Sir Cents.  Cranshaw, 626

8. W. Clay #t., Portland, Oregon.

S0 BRITISEH With scarce jubilees, Can-
ada, Newfoundland, 10 to approval appli-
cants. Lists free. Mantle Stamp Company,
Landon, Canada,

FREL—#%1.00 1, 8. gtamp, our choiee,
with request for 52 page price st of Tnited
Btates and forelgn stamp:. Stamps on ap-

proval. Heéference: necessary. 1000 17, 8. no
cidrrent $1.50. New Hussman Biamp Co.,
1123 T'ne Rireet,” 8t. Louls. Mo.

CAEH Or exchange for precancels,
Jot.  Giaferel. Hurtzhoro, Ala.

100 POSTACE Due free
United Siates.  Approvals.
Laurel, £t. Paul, Minn.

FREE—F Australian rommemoratives to
approral applleant: enclosing postage. Gald-
Flt P!ﬂr Btamps, Box 66, Berkeley, Call-
Ormia.

XNO German or Austrian in thiz beautliful
packet of - 50 different forelgn, ineluding
pleterials, alrmeils, commemoratives, ete.,
for on'y $1.00 postage pald. Seeond offer,
L0060 different foreizn for only S10004, post-
age pald. All stamps in gowd condition. No
approvals or Msts, Quaker Stamp Company,

Bend

Unbeatable
XNelson, 658

WORLI'E Largest map stamp, scarce tri-

angle, pictarials—ite including douole pre-
mlum  approvals, Tru-Value Btamps, PBox
P1412, Hartford, Connecticul,

THADE Dupllcate stamps through our
“Trading Columns.”” Yearly subscriptions—
450, Spanmers Monthly Stamp Magazine,
1001 Forsyth, New York, i

LUNITED Btates approvals only. Write for
selection. Positively no foreign. Jack Daub,
Wabash Rldg., ittshurgh, Pa.

OXLY 10e! MTwo sels HH.'W!.I‘LB $1.00,
$2. llﬂ United States, 125 page Stamp Find-
er.” Clifton En[llah Co., Nashua., N, H.

BUARCE "New lssues™ packel! Dew
Elant almed, dlamondd- shaped Mussian
“gporta”” stamp; Nyassaland ““leopard’; Mao-
rocen; Tanganyika, and other scarce ecoun-
tries are ineluded In our big packet of new
and recent lssues—stamps most collectors
have mever seen! Get this valuable packet
today. Omly 5 to approval applicants.
Relmers, 115 Flatiron, Fort Wnrt Texas.

il UNTTED Btates, mmuwmurlti'ru airs,
ete., lie with approvals. Stamp SBhop, Mabel
Hoehn, Holland 1dg., Bt Louis, Mo,

LIST 830 Forelgn at lc free. miln ap-
provals. Robert Holnes, Standizsh, Maine,

BILVER Jubllees—15 different 25c. Waorld
specials—500  different  I3e, 1000 different
$1.00, 2000 different $3.00, These offers to
approval mpplicants only. List free.  Vie-
torla_Stamp Co., London 4, Canada,

FHLE-——Buutlful I.l.'rlt]l.“l-.. 5 eounlries,
Including new Mozamblgue, to approval ap-
plicants. Green & Co,, Norwoad, Ohlo.

BOLAIVIA Alrmall set and fine packet from
Andorra, Congo, Mozambique Co., Porte
Rico, Turkey, ete. Only 5Se to approval ap-
plicants, :lnn:nl Bundman, Dept. P‘ll)
Hriztal

BUCARCE lﬁﬁ_l'_-lnllll pletorial, iuhi'l-u.
TU. B. commemoratives, beautiful bicolored
girmafils, French and British colonlals. 60
others—3ie. Approvals included. Engel, 1318
West Farms. New York.

MAPS—25 [Hl'l'nrent. 2he: 40, Sbe; 65, %1,
Mack .'l!-rnul.l. Arlington, Wash,
CA Bl Lucla, T
other Bmlsh eolonlals,  15e.
Tmmell, Valley Stream. N. ¥,

1500 HINGES 10e, Hargaln approvals

1] (.18
Approvals,

Ineluded. V-1 Sales, 2720 N. Summit, Mil-
wankee, Wis.
EANZIBAHN—Als0o  Sudan,  Somallland,

Caribbean, Archer,
Britizh l_'!nlo—
collertlon frea
Dept.

Tiger stamps, Togoland,
Algerlan, Central Ameriean,
nials, ‘This magnicaroslus
for e postage. Gray Stamp Shop,
PM, Toronmio, Canada.

FREE!! Bearce alrmall triangle and fas-
elnatlng Cayman lalands map stamp; also
large Hilver Jubllee commemorative (a fu-
ture parity!), fine packet hard-to-gel coun-
tries, Including Budan  (desert  scenel,
Epirus (sharpshooter), etc., and, flnally, a
set of U, B. stamps more than 50 years old.
This waluable collection absolutely free w
new approval applieants sénding e postage!
Midwood Stampro, Dept. P8, Midwood Sia-
tion. Brooklva. N. Y.

00 DIFFERENT 20c; 1,000, §1; 2000,
£1.00. Feed Onken. 630 THih St., Hrooklyn.

107 DIFFERENT: Algeria, Gabon, New-
zealand, Guinea, Congo, ete., 5S¢ te approval
applicants. Extra-—Alrmail packet frec!!
Hunziker,, Box 225H, Minneapolis, Minne-
EOLA.

41 DIFFEREXT United Biates including
§£5 stamp, or eomplete set United States bi-
centennials, or 40 different obsolete Canada,
1ie posipald with avorevals. C. A, Lenman
[‘.ﬂ..THn: 5322, City Hall Annex, New York,

‘Fﬂ-i!'ﬁ! Philatelic
Queen  Astrid,

1 Beautiful
Newhrunswie, Compiemori-
tives. jubllees, alr malls, Postage de. Ap-
provals. Grandstampe, 610% South Sprine,
Laor Angeles, California,

parude.

50 BTAMPS, Manchukuo, ete., 1c. Albom
die, Bullard, 268 Northampton, Boston,
Mags.

TEN Lots only 10e. Includes Jot each

old 17, B, alrmails, Zanzibar, British Col-

onles and six others, Evervihing for 10s

to approval applicants. John Perry, Bram-
',

Taoledn, (hia. well, W, ¥
FREE! Hare alrmail! Jubilee! Pletori- MAKE Extra money. Sell stamps in your
als! Extraordinary packet 65 diferent | Spare time. Wrlte for free . illustrated
stamps from strange countries (no Ewrcpe), | Wholesale eatalogue, Fordham Co., 152 W,
e postage to approval applicants. Bargain | 42 8t.. New York
Co., Tiox ™. Btation H. New York HPANIHPE {.'f-lldr;%o:tﬂlﬂl :Ilﬂer’Eh.t alrs and
LINDBERGH _Spanish _airmail. Huge | fommemoratives, $3.50 posipa o
package 100 diferent, 10z Approvals, Seimitze, Box S5PM, Woodhaven, New York.
Thurke, Marghfleld. Vermont, AIRMAILE (13} 5Se To apnroval appli-
FREE—40 Different U. 8. stamps, to ap- | Zi0f5. Wollaston Btampes. Wollaston, Mass.

proval applicants sending D¢ postage. G, .
kunz, 2054 Boulevard, Jersey Clty, M. L

NEWFOUNDLAND, 15 Different S with
approvals, Hudson Company. Plalnfleld, M. 1.

POPULAR MECHANICS ADVERTISING SECTION

100 DIFFEREXNT U, 8, S0e. 500 T, 8.
and nlee forelgn mized 25¢. Approvals if
requested. Wm. Clatworthy, Upland, Calif.

ILLUSTRATED 1. #. list, price 05ie,
large complete U. 8. price 1lst free. Send
E‘aauwe. Stunley Gibhong, 33F Park How,

LIBERIA Snake triangle, |:!.|:|.n!. Bpanish
ghip trlangle, 50 other stamps, Se.  Abell
Company, 2527 Guilford, Baltimore, AMd.

OXLY Te. Catalog value over 51.40, 28
different stamps. LC Trading Company, Box
JBA, Bellernse. New York.

1000 MIXED TUnited States,
$1.00. Postpaid. Charles Beifert,
tonwood, Reading, Penna. .

UNITED Btates mixtures S0e Ib, Canada
The. Japan $3.50. Mission, 4512 Nerth Ha-
rine, Chirago.

FREE—Complete set Denmark ship stamps
to approval applicants. Sanders, 167%-P
West Heventh, Si, Paul, Minn.

$5.00 U, 8. Btamp XNo. 573 perfl. initials
only 10¢ with meneral approvals. Hudson
Company, 116 Nassau Bt., New ¥York City.

. 2.—57 Different (commemorative, sir-
mell, ete.) with approvals 9e  Maoseley,
4812 Foresipark, 8t. Louwis, Mo

YOU'VE Trled the rest—XNow get the
hest!—""Challenge Collection®” including Cape
Gomadhope, triangle, Thessaly octagonal, com-
memoratives—10e with approvals. Free afr-
mall eollection, additional premilums given
regular customers. Bargaln Stamp Bervlce,
Box 5147, Loz Amgeles, Callformia.

£5000.00 EACH For rare stamps. Many
others will bring you from $5.00 to $500.00.
I will pay cagh for 17. H. stamps. Bend T0ec
todday rur 8 page price list. L. B. Collins,
Hox 754, Binghamion, X. T,

PEXNY Approvals that please. Haywood,
285 Adams Bt., Pomona, Calif.

£5.00 STAMP, 35 Différent Tnited Blates,
15¢. HRurkeye, Tox 102, West Tnlm o,

WORLD'S Largeat map . stamp, Piludsk]
and King Albert moumning. New Zealand
Kiwi, Brazil Aero and 50 other singles, to-
gether with sets of French Braule ail stl
{5 walues), Roumanian Aviatlon Fund lzsu
{3} and Greelan Missolonghi mmemm-
tive (7). All for 10 cents to approval ap-

jeants, Internatlonal Btamp Corp., Depl.

4, Newport, H. 1.

$5.00 L. 5 Hed and blue Tiberty. present
poELage value, Beott No, 573 cat, $1.25 (re-
hila }5 high a4z $1.00 nal. by some dealers)

Sie to approval applleants. Glant T, B.
prIl:eHxl. free! ‘Tatham Stamp Company,
Hpringfleld-5, Mass, -

ANNUAL Wholesale catalogue—Illustrated
and enlarped. Free upon application. Em-
pire Btamn, Department 5§, Toronto, Cihneda.

LIBERIA: Beautiful complete lssue 10,
Approvals. Orls Btamp Company, Kerrlgan
Are, Unfon City, N. 1.

“FREE—IU0 Different stamps to new sub-
seribers sending 2% for six monih’s sub-
seription - to Pacifie Philatelist, 2495 Tele-
granh. HBerkeley, "Califarnia.

23 UNITED States, Including $4 and £5
stamps free to approval applierants.  3e post-
are.  Brownle Stamp Shop, Flint, Michigan.

MAMMOTH Mgystery packet rare stamps
only 1ie to serlous approval appllcants, also
valuable froe premioms with every selecilon
afterwarids. Our stamps are better, our serv-
fee 1z different. Falr-Tlay Stamp . Bervics,
1215 ﬂ'!'fﬂ-\'nIhE Blvd., Losx Angeles, Calif, -

rm Daollar packet o penny :nprnrnl ap-
plicants. Harlan, 5307 8. Marshtield, Chi-
CAET.

4000 DIFFERENT Btampi. 2oo weekly—

with approval and exchange service. JMar-
shall, 1708 Eutaw, Raltimore, Mid h
B0 ANTIONUA, Congo, Blam, ete., 5
cents,  Lauffbery, Aiddletown, Connecticut.
APPROVALE  SBeni. l'hulilg stamps.
Reasonable prlees. Oulmeite's, B07T Brock,
D20, New Hedford, Mass,

MIDGET Alrmail (3-in. tall), Szehuen,
Kouang-Teheou, Mozambsigue, .
Depraw, Ocean Park, Calif,

DIAMOND-BEHAPED Stamp, Liberia gun-
boat triangle, two other triangles, silver ju-
bilee, 27 others, 5S¢. Crowder Company,
127E Morth. Baltimore. M.

FREE—Dominican Republic triangle stamp
to approval applicents. Paul's Stamps, 2149
N. Lamon, Chicago.

CANNON] Bet of stamps showing cannon,
firtng squad, cavalry charge and 200 other
different stamps only 10¢ to approval appli=
cants, Paramount Btamp Co., 4225 Broad-
wav, Chirage. J10.

_FREE!!l EKing George memorial packet
15 varieties. Postage Je. Roberts 901F
Fourth, Iayeity, Michizan.

2hr; o,
1352 But-




POPULAR MECHANICS ADVERTISING SECTION

NEW Tssues, mostly mint, 5 varleties
each: Bermuda, Cayman Cyprus, Grenada,
Kenya, Nigeria, Pahang, PPerak, Belangor,
Bembilan, Straits, 5i. Locia. Any set lde.
The lot $1.00. Lists free. Approvals. West-
minster Btamps, 5060, Loghon, Canada.

UNBELIEYARLE — Suriname, Panama,
Tritizh Honduras, Jubilee, airmall, trlangle.
Complete  collectlon  every eountry from
Hiralts Aagellan to Arctie. 10e. Approval
applicants only. Mutual SBtamp Service, Hox
AR, Ventura, Calif.

QUEEREET Stanp packel. Hecelve world's
smallest stamp: Vatlean City: scafee Liberia
triangle (value 15c); 10353 QGreek Red Cross
pleturing colled snake in Garden of Eden;
Australian Bushman; new Spanish Moroeco;
Japan ‘quake stamp; Manchukuo; many oth-
ers. Only 5S¢ to approval applicants. R, M,
Eln!g}p Co., P. 0. Box 230P, Port Chester.

WORLD'S Largest triangle! Glant Spain
triangle and bi-volored Persia airmail; big
packet 25 different HRussla (catalog value
nearly $1.00): pecket Hritish Colonifes in-
cluding Egypt. Travancore, Ireland, Malay,
ete, Hig Unlted States list.  All for only Se
to  approval applicants, Richfleld Stamp
Company, Dept. 20, McLean, Virginia.

INCREARE Your ecollection without ex-
pense, 25 different Canadiama, all instrue-
tions for 25¢. Canstex, 6864 Irwln, Mon-
treal, Canada,

PHOTO FINISHING

MAIL Your rolls to The Kodak Clty. 8
guarantesd glossy Velox deckle-edged prints,
3¢ coln. Two professionsl enlargement cou-
pon: free!  Mhote Finishing Shop, Est, 232
yri., 4l1-A Genesee Valley Trust Bldg.,
Rochester, M. ¥. *"The Kodak City."*

BSCOTT'S 1937 Catalogue malled with im-
perforates, §2.00, Superior approvals. Kattau,
10315 - 108th Street. Richmond Hil, N, Y.

YOUR Cholce!! Fifty French or Hritlsh
colonles, Je to approval applicants. Kumler,
King, Lanraster, Ohio,

SBCARCE Triangular Mozambigue commenio-
rative alrmaill and packet of 3T U. 8. in-
cluding imperforate e Chicago: early fs-
sues; high valoes: eommemoratives: emve-
lopes; revenues, ele., cataloging more than
The—anly 5S¢ to approval applicants, Illus-
trated pricelist free. Curban Stamp Co.,
Dept. P. Gloucester, AMass.

CHOLLYTINTS Aean  better prints.”
Two crystalline enlargement: with each film
developed 25c. Dwllar premium coupon free.

Hollytints. P-163, Hollywood, California.

IMMEDIATE Service! Mo delay! BRoll
fully developed, carefully printed and two
beautiful, full-zslze 5 x 7 double welght pro-
feszlonal enlargements (or one tinted en-
largementy—all for 25 coln. ‘The experts®
cholee! Reprints e each. The Photo M,
Box A20%, Alinneipolis, Minn

FRAMED 5xi Professional enlargements
15¢. B reprints and two 4x6 enlargements
25, Newtone, Maywood, 111,

UKITED Btates, Canada, Newfoundland.
Where? Our ““Four Star'® approvals. Noth-
ing Qike them! 300 mixed T'. S 1 to
applicants, Tessels, Tueson, Arizona.

%Ew Hebrides, =chleswig and 23 differ-
ent—10e with approvals. Fantus, 1337 Motse,
Lhicago, I __

BRITISH Bllver Jubilees from § different
countries, lmperforate 3¢ Tipex commemo-
rative—all included in Clipper packet con-
taining 25 different stamps from Azerbaijan,
Chlna, Ukranla, ete. All for only G to ap-
proval applicants. Clipper Stamp Co.. Dept.
7. Glourester, Mass.

WORLD'S Bmallest air mall, $2.00 1. 5.
stamp, animala, bird, train, Indian, alr-
plane, eommemoratives, special lzsues with

ROLL Developed and 8 guaranteed prints
Inrluding two enlargements, 2%¢ coln. Super
Hpapshot, Winona, Mlinn

TRIAL Offer,  Raoll

developed and 8

prints 25e. Reprintz Ge. Heaotiful Sx10
enlargement 25e. Prompt expert finizshing.
Bertha Street,

Young Photo Service, 403

Albany, N. Y. g )
TWO Professlonal enlargements with each

roll developed and printed 25e. Elsht re-
rints, two enlargements 253e,  Hygloss,
lver Grove, TIL.

ROLL Developed, Twa double-clear prints
each negatlve 25e, Meprints 2%e. Enlarge-
ment eoupon,  Willard's, Box 3535-A, Cleves=
land Heights, Ohlo.

ROLLE Developed, Two beautiful double-

graree  stamps from 25 different countrles | welght professlonal enlargements and 8
only 5 cents with approvals, Capital Stamps, guaranteed Never Fade Perfect Tone prints.
412h Roosevelt Road, Little Rock, Arkanzas. 25¢ coln, Rays Pholo Service, LaCrosse,
E&UEIFEIINB {ﬂ.'-.l;ll:l . Hﬂx! .|'||.Ir:m]lll|ir Wisronain.
commemoralives, pictorials! o eammon Fu- HAND Colored enlargement with each roll
ropel OS¢ each. 35 different, £1.00. Rior- 2% ., 4D reprints S0c. Colorgraph, Dunning
dan's, 1738 Longlellow, Detroit, Michigan. Statlon, Chirago.
DIBGUBTEDT Try my approvals. Value BEAUTIFUL Glistening prints, roll de-
Instead of mium, Alio half cent approv- | veloped, 8 guaranteed glistening prints, 2

ri. Viseusl, Houte 4, Scotla,

ASK For our wonderful one cemt approv-
als  Progpect Stamp Go., 225 Brosdview,
Toeronto, Canada,

PREMIUMS With approvals, 3¢ postage.
Harold Bowen, Fort e, lowi.

SPECIAL! &0 Ships, seenery stamps 1ie.
Harhse Btampeo, London, Canada,

ICELAKD 30 Different for 50 centa to
approval applicanta.  Premiomszs. Ploneer

tamp Bhop, 224 Afain, E1 Monte, Calif,

“GOYTA Kude” stamp £0.10 to approval
applicants.  Jewells, Tan . Penna.

BRITISH Solomon Islands! Rieolored
Columbian airpost; gizantic stock stamp;
heautiful complete Costa Rican szet; Biberla
(flrst uamgl: welrd far eastern republie,
Entire combipation only 5S¢ to approval ap-
plicants. Saxon Stamp Co., Albee Bldg.,
Brooklyn, N. ¥

WEEKLY Stamp magazine. thirteen weeks,
10e.  Btamp Journal. Kalamazoo, Mich.

WHOLESALE Catalog for dealers. Illus-
trated. Tostage Ge. Frank Co,, 4800 Chal-
grove, Raltimore, Md,

£1.00 MONTHLY, Maintalns New York
branch ofice. Co-Operative Mall Hervice,
136H Lexington Avenue.

PENNY Approvals—World wide,
hest. Kokomo Btamp Exchange,
Indiana.

PENNY _Approvals, that satisfy. Neil
Gronherg, Box 5441-P, Philadelphia, Pa

GIGANTIC Collection containing Ethiopia,
Algeria, Andorra,  Azerbalj Cameroons,
Ceylon, Fritrea, Estonia, I China, and
A hundred others all for 10¢ with approvals.
Walker, 206 West 3rd Street, Log Angeles,
California

BUPERIOR “Wew Issues™ ecollection, air-
malls, commemoratives, jubllees, pictorials,
triangle, ete., only 10e providing yon desire
bargain approvals., Superlor Stamp Bervice,
Box 866, Bacramento, Callf,

als for beg
N T.

Try the
Kokomao,

enlnrgements, 23e.  Amerlcan Mhote  Ser.,
H4h-C_Nicolet. Minneapolls, Minn.

03A

ROLL Developed and 8 Beautiful Velox
glossy prints 25¢ eoin or stamps. Heprints
de each. Fotoprint Bervice, Box E, Roan-
ohe, Virginla.

BPECIAL—Ioll developed, two setz dated
prints 23c. Hench Studio, 1814 Chestnut,
Harrisburg, Penna, R

20 REPRINTS 25¢. Fllmas developed, two
prints  each negative. 25c. Skrudland,
G970-8 George, Chicago. =

TWO Beautiful double weight professional
enlargements, B guaranteed Never Fade
prints, 25 coln. Century Photo Service,
Lallrozse, Wisconsin,

57T ENLARGEMESNTS @ From negablves,
five for 23c. Enlarging Specialists, Box
4202X, Portland, Oregon.

ONE" IMime {and this ad.) fnishes your
trial-film roll. Fifieo, Yale, Okla.  (37),

ROLL Developed and 16 prints 23c. Smart
Photo, Winona, Minn.

BETTY Brien’s Fllm Studie, LaCrosse,
Wis. Retter pletures—8& priots, 2 enlarge-
ments e, a2

FILMA Developed, 16 peinls Zae; prints
e, Crotty Photo, D1, Menlo Pack, Calif.
BRADIO Film Conpany, LaCrosse, Wisron-
sin. Latest in photo finishing. Eight guar-
anteed prints—iwo enlargements 206e.

ROLL Developed with 16 prints amd two

rofesslonal enlargements 30e. 100 reprints

1.0, 18 reprints and 2 enlargements Jic,
Irependabile, RiverGirove, Illinols.

ﬁ%iu Finishing. HKoils developed and
printed. with one colored enlargement, or two
professionnl enlargements. All for 25 {ealnd.
Genulne, nationally known, Moentone superlor
guality, Moen Photo Service, LaCrosse, Wis.

ANY BSize roll developed and & Trutone
prints 25%. Extra reprints 3¢ each, 116 aize
or amaller, 25 reprints S0c. Jefferson Studlo,
b7 Holbrook, Chicagn.

FREE—Hand colored print, with roll de-
veloped and 146 prints. Z0c, Cusrantee gual-
ity work and prompt service. Pholocraft,
Box 278 Ouak Park, linois.

THREE 557 Enlargements 250, tinted 5or,

eoin. Hend  negatives. Midwest  Btudio,
Humboldt, Towa.
JAILY HService—Roll developed. 16 guar-

anteed priots, 26e.  Valuable enlargément
coupan ; 16 reprints 25c. Modern Finishers,
Itox B53T7-L. Bt Tanl. AMinnesola,

PHOTO-FINISHERS (Mail dealers) get
our amaging profit builder. Write today!
Craftsmen, Lebanon, Tennessee.

FISEST Super gloss Velox prints, roil
developed  and  printed 2%, rpeprints  3e,
Films 35% discount. Paramount Studio
Divizlon, 403 E, 92nd Bt., New York

DAY BHerviee! 2 projectlons, 3 Velox
prints, 25¢. Griffln Btudios, Winona, Minn,

ROLL Developed, two prints each, two QUUALITY Finlshing, roll developed and
enlargement coupons 2hc.  Chrlstmas cards printed 23e. Pocket album free with firat
file dogen. Bummers® Studio, Unionville, | order. enlargement eoupon, ldeal Photo
Missouri, Hervice, Box 2955, Pateraon, N, J.

20 nLiiﬁIS{’f‘s he—Films developed, 16 COMPARE The difference!  Holl devel-
prints  25e,  Enlargements Bx10—25ec; S5af, oped, twe professional doeuble welght en-
10, Laow Photo, M-2657 Neva, Chlcago. largements, 8 guaranteed prints, 25e eoin.

TTHAVE Your plctures properly  processei,
Roll developed and @ or 8 velax prints, 25¢.
Reprints Je. Double A" Btudle, Dept. 3,
Huntington, Indiana.

PHOTOGRAPHIC Christmas cards, 20 for
$1.00. Send your negative. Bample lde
Heascout Bervice, Dox 52, Chelsea, Mass,

xeellent servlee. Natlonwide Photo Serv-
fee, Tox 3007, 8t. Paul., Minnesota, i

LEICA, Contax and other 33 mm. owners.
Finest—Grain developing 35, 3%x5 en-
Iargements Se. We apeclalize in 35 mm.
finishing only. Felgley, The Candid Cam-
sraman, 14, Pittsburgh, a.

BEAUTIFUL Colored enlargement with DEVELOPING And 8 beautiful Double
esch film 25c. Bpeedy service, SBatisfaction | Deckle Velox prints, 5%7 enlargement 25-,
guaranteed or money refunded. LaCrosse | +x4 Lelea or Univex prints Sc.  Elkhart
Film Company, LaCrosse, Wis. Photo Service, Elkhart, I[nd

FOU'R, Glossy, 4xff enlargements, quarter. GET The best. Roll developed, beawtiful
Bend negoatives. Albert®s, Box 76, Easton, hand colored enlargement, & neverfade bar-

T"enna.

FILMS Developed 2 prints of each 25¢:
20 roprlnts 256, Pilné Photo, M-5134 Ne-
vaida, Thirago,

QUALITY Counts—Two  double  welszht
gloss enlargements and élght prints guaran-
teed not to fade from each roll, 256, Prompt

gorvice. Exrcel Phota, Box T, Dubuque, Towa.
ROLLS Rushed! Developed and printed

with two supertone enlargements 25¢, Four

;l:t? tlnllrnmmts 23,  Newtone, Maywood,
s,

20 REPRINTS 25e. 100 Reprints $1.00,
Rolls developed with 16 prints 23e.  Nord-
skox, 4, Maywood. TI1.

DEVELOPF And print your own pletures.
Have time, money with our complete $1.49
oulfit postpald, or pay postman $1.55 COD.
Includes electrie rubyy lamp, printing frame,
phota paper, chemicals and equipment, One
af hundreds of amazing bargains in our free,
newest, money-saving bargaln book, Semd
for it teday! Central Camers Co., 230 So.
Wabash, Dept. K-410, Chicago.

der prints, 25¢ coin. Prompt service. HSun
Photo Bervice, Drawer T, 8t. Paul, AMinn.

ROLL Films developed elght enlargements
eain. Enlargements from reprints e
ench §f r camera 15 a 118 size or smaller.
California  Film Service, Department 44,
Box 378, Pasadena. Callfornia.

TWO Prints each with every roll devel-
oped, 25e. Very finest quality. Reprintz 2e
ench, Brown Photo Company, 22009-34
Lowry, Minneapolis, Minnesota.

TWO Beautiful professlonal double hu‘:_;h_t
enlargements and elght lifetime prints, 25c.
Mavs Photo Bhop, LaCrozse, Wis,

BPECIAL 4x6 Enlargement, colored, gold-
en oak frame. Bend negative, 5S¢ rcoln,
Films finished, including attractlve frametts
Sie coln,  Fotofram, Riverhead, N, Y.

PHOTOGRAPHIC Cheistmas  cards  from
your own kodak negatives. - Mall negative
and five cents for sample and quantity prices.
Bend something different this Christmas—a
rard nobody else can duplicate. The Pholo
Mill, Box 620-12, Minneapolis, Minnesota.




MA

CAMERAS, PHOTO SUPPLIES

CAMERAS And supplivs. Free [lhustrat-
ed catalag Jlsting everyihing photographic—
still and movie cameras. flois, lenses—at
tremendows savings, Hundreds of bargalns,
new and used. All grarantesil.  We Lake
your old camera of equipment in trade.
Write pow for your free copy of our newest
maney-eaving bargaln book=—just out! Lim-
fted editlon. Hurry! Central Camern Co,,
{Piotographie Headguariers since 18095, 200
R, Walash, Thept. K-H10, Chicaro.

IXCOME From your camers instesd of ex-

16MM EXCEL Motor driven projector,

POPULAR MECHANICS ADVERTISING SECTION

HONG-WRITERS. Professional phono=

100-fr. reel §3.95. Pop-Eye, Betty Boop, | graph record of your song. Musical arrange-
Hal Heach, "“Our Gang” comedles and oth- | ments, Free Information. Paramount Song-
ere.  do stamp for catalogue, Excel Home | Recording Studio, J-8, Dox 1840, ood,
Movies, 622 Mailigon, Toledo, Ohlo. Callfornin.

SMM ART Fibos, Original Hollywood SONGPOEME  Wanted. “Bquare Treal
art femturettes now avallable fn Smwem. or | Plan' Send for contract. Roy Allen,
Iimm. Send G0g for 10 ft. Bmm. art screen | Kitehel, Ind )
test or §1.00 for 20 ft. 16mm. test. Eight FILEE—"Timely Tips on Successful Song-
arl flm swmples, 25e. Stamp brings us= | weiting.”  DBurns, 1048, Longview,
trated arl catalogues. Hollywood Cing Fllm | Wagh,

Distributors, 1431-33 No, Highlamd, Holly-
Svood, Calif

'lHH.]:.h Cumerds In one. Takes snapsnots,

pense, Low ecost home course teaches you o maviebooks, lmm movies. Bpringmator
ke photagraphs for migazines, newspapers. | drlven.  $5.05 brand npew.  Films  $1.00.
advertlsers. Tremendoss demand. Farn good | Hend mo money, Pay postman.  Projectors
money wherever you live. Free bool. TUnl- $1.00 up. Tarzan, Buck-Rogers, Joe-Palooka
versal Photographers, Lept. 104, 10 Wwest films 33¢ up, Free llsts. Home Movies, Box
dird Fi.. New York. - n2, Easton, Pennsylvania. .

e 'H-I!' New  Argus eamdid  camera, BUY Or rent from world's largest 1€nun
F12.50; Wellk 35mmi. F:9.8 Felss Thﬁl'r. silent, gound film distributors. Bell & How-

list $G2.00, special $48.50; Baldax 1’1{
F:29 lems., Worth S60 for &17.50, hiu
for llst of pew amd used comera bargalns.
Bass Cmsers Co., Dept, "AG"™ 178 W.
Mat=e Sr. Chieage, 101,

MAKE Money in  pholography.  Learn
quickly at home, Hpare or full time. FEusy
plan. FPrevious  experience  unnecessary.
for Fall informstlon and  requirements
Common  sehool edueation sufflelent. Wrile
for full Information and  peqoirements.
Ameriean Bchonl of Photegraphy, D001 Mieh-
igan_Avenue, Ihept. H343-A, Chicaso

HAVE You a camera? Semd ten centa for
recent newber of sur hlg magazine, showing

to isake Delter pletured amd earn money.
Ameriran Photography, 116 Camern House,
Roston, 17, Mass,

HIGHEST Prives pald for uwsed
movie euipoent.  Bend description.
sho, 17064 West 12 MNew York.

43% DIBRCOUNT Om films.  Write Para-

still-
Fuotg-

mount Phole Divizion, 403 E. 8lnd 5t.,
New  York,
BIG  Profits  with  Inexpensive  cameri

New hook tells how, (250 “'Photomarkets

Gulde' included freel!)—35e. NG. Shing,
cllflower. Callfornia. eas
CAMERA Owoners! Bulld practical photo

enlarger, [Instructlons, plans $1.00. Cam-

%:m.‘h 1857 Amthany Avenue, New York.

REE!T Eample copy sh:t!' page photo-
E:nh!c magazine—intereeting  Instructive.
ket Phote Monthly, Canton, Ohlo.

MOTION PICTURES AND SOUND
EQUIFPMENT

BASS Bargain counter: Wrilte teday for
your free copy of the lntest, greatest Nass
Bargalngram Xa, 219 of 16mm, elne appa-
ratus, Fllled with rare bargilns, for In-
stanre; Keystone &8 mm. camera and pro-
fertor, Iatest type, regularly $G9.45, at Bass
only £534.75. 100 fr. 10mm, Mono flm in-
cluding reversing, £2.85. Wille Clne expo-
dure meter, Infalllble, 5,15, 300 watt, mo-
tar driven 400 fi. rapaclty standard 18mm.
prajector, 32950, Razs Camera Co., Dept.
A, 178 W Madlean Ht.. Chieazo, 1L

ell projector $37.50. Eastman 100 fi. Kaoda-
chrome $7.1%.  Agfa Plenachrome §3.50.
Complete  line 8-8%-35mm. Bargaingram
full real boys free. Wo accept trades or
buy your equipment. Mogull's, 1944-J Bos-
ton Road, New York.

16MM, FILM Headgoorters.
allent rental library, Homwe movie fllms, se-
cessorles. Bargain prices. 100" toy flm,
£1.00. Eastin Pictures, Davenport, Towa.

BILENT And sound motlon picture flims,
35mm., rent amd sell. Lists. astings Mo-
tion Pictures, Hastings, Michigan.

E=—AIM—1 MOVIE Bargains! Calalogue
free,  Elder, Dept. B-28, Chelsen, Masza-
chusetls,

LEARN Motion picture theaire I:-u;l'nﬂ-l.
Home-study training: management, @

tieing, projectlon Clllzlﬂ! Theatre Im-tl-
tute, Elmira, New York

Big sound,

16MM BARGAIN RBulletin free! Acme
Cine, Box 704, Lima, Ohlo,

T TALKIES §15, Bilents $5. Simpson, 1275
Bo. Nrogdway, Dayton, Ohio,

TALKIES, Bilents, 35 mm, cheap, Liata.
TFI, l-'SHII: Littlefield, Detrodt, Michlgan

B—=16MAL Sound-silent flms, Bell-Howell

Flimosound demonstirator, almost new $500,
Adldress: Pietures, Westport, Conn.

HALE!  18MM, SBMM Rm]wmh fNlms,
Cine. Box 2183, Paterson,

WE Ruy, trade, sefl lng’thin: Bi-Cam-Ex,
1451-1" Rroadway, New York.

SONGWRITERS—Send for free copy af
booklet rovealing SBecretz of Buecessful
Hongwriting, free rhyming dietionary
market Information. ©If yog write poems
melwdies, send for our offer today,
Puhlishers, Dept. El, Studioc Bldg., Port-
Manual reveals [m=-

lund, Ore,
FHREE Bongwriters”
rtant Information. Write Standard
lre, B1OF South Mirhigan, Chicago,

WHITE A song: Mother, love, patriotie,

sacred, comie or any subject. Hend posm
tisifay. Hichard Bros., 24 Woods Bldg., Chi-
FaR,

RERBUILT Band and orchestra [nsiro-
ments, Honestly rebulit—fully guarantesd
Catalog of new Insiruments on  request.
Weymann Company, an M-10, 1833 Chest-
nut 8t., Philadelphia,

DUD-FLEX Heeds for clarinets, and sax-
ophones eliminate your reed trowhles, Wrlte
for clreular. Duo-Flex Reeds, 1204 1st Ave.,
Evansviile, Ind.

EARN Your own musgies] instrument, et
free detalls and free attractlve savings bank
at your muaie mtore, or write Fred Gretsch
Mg, o, 521% Sa. Wahash, Chleage,

S0NG Posms wonted, b0-58 plan, fnstruce
tion beok sent free. Song Bureay, Balem,
Indiana.

BOMNG ITEHS—Get all inslde facts
Free hon'ltm by famous Breadway composer.
l'{'nn{m'llan Institote, 1234C Broadway, New

(4

MUEBEIC Composed to words. Wonderful
proposition. Bauer Hros., Oshhkosh, Wis.

MUSIC Composed to song poems.  Our
published eongs endorsed and featured by
slage, radle, sereen  celebrities. Adelman
ﬁmé Musle House, Dept. 601, Washington,

HARMONY: Become writer, leader, and
tencher of orchesira muosle ot home, 10944
Crozshy Ave., Oakland, if

TOAAL, MOVIE Camern $4.85, Fiim free.
Moorfield- Shannon, Nuiley, New Jersey.

POEME Wanted Work goaranteed, We
publlsh. Great Eastern SBong Bureau, Depi.

UMM, FILAS $L.00  reel,  Projectors L“'I‘_MM Me,
£10.00.  List 10¢ eoln Box No. 8, Hose- 'RITE -Honps.  Big money and reputa-
Aale, Kansas, tlom. Write for informatlen. J.  Gordon

“"FOR Dual showing, two rebullt gsmm, | Fub. Co, 201 X, Hoyne Ave., Chieago.
portable sound equipped projectors $345.00 SONGE! We compose, arrange, publish,
complete. Guaranteed. Uhler Cloe Machine | sell. Superlor Bong Btudios, 211 Hope Ave:,
Company, 1123 Trumbull, Detroit, Pazuale, N, 1.

1iMM. BELL Movle camers §8.05. Pro- HOXGWHITERS! Quistanding cellabora-
feclors  $0.95 I.In-.. T0mm. Alm  including tlon offer. Hibbeler, D1, 2157 No. Avers,
processing $1.88. Free circular. Bytom, | ChiraEs

Dept. A, Park Ridge, ITIL
AADIOS, SUPPLIES, INSTRUCTION

CuNTHAL 'S IFree, new. money-saving
bhi-gain ook explaing latest movie devel-
opments, offers monev-saving bargalng  In
capirras,  lenees,  projectors,  films.  Used
enquipment laken In frade. Welte for freé
capy. Central Camera Company, {(Thoto-

230 So,

aphle Headquarters slnes 1RO,
f‘h:l-u sh, DHI L K210, Chicago.

TLOOK! The Waorld's Grestest Passlon
Plax.” Beven reels, {now) 1% mm. Buperlor

than the Oberammergau stage play. Ment
or purchase.  Write Hemenway Flim Co.,
47 Churrh 8t., Boston, Mags.
A0=AM. B20UXD, Eltent wrints.
Htar Theatie, Fennville, Miehigan,
ABTOUNMDING Bargains £33 mom.

List fr,
ailent

fitm, Clrde Kiee, Watennan, T .
WANTEIN:  Souml an film 10,31 projec-
tor and R.C. A, camera. Koparsk], 2657
Dra*e. Chirags,
AN, FILMS, Bargaln i#ts ctr, Hofl-

men Film Rerviee. 57 Hroad. Albany, N. Y.

#MAL. COLOR, Panchromatic. ]'.um-l}m!-rll
titling fillm. Film sliter, titling lens, Qn-
strctlona.  Reversihle data. Flim Special-
tles, 1117, El Mante, Callfornia.

BAHRE Now exclosive distribotor for Ha-
dlo Cerp. of Amerlea 1imm. R.CA, Sound
on Fllm Cameras. Anyone can rerond soond
pietures. XNew low price. XNews rteporier
mole] wos $I50.00, pow 3210, Send for
commplete delafls, Basz Camera Co., Depl
AK. 170 W, Madisan 8L, Chirago, 11

EMM FILMS: Cartoons, travel. List
%.Ilrg:ln Film Service, Box 290-A, Saginaw,

I

HADID Engineerlng, broadeasting, avia-
tlon and pollee radia, servicing, marine and
Morse telegraphy taught thoroushly. Al ex-
penses low. Catalog free. Dodge's Instliute,
Ames Bt., Valparalao, Ind.

SONGPOEME Wanted. Your song pub-
Hihed, Natlonal Boangland, ""PM,"" Thomas-
ton. Matne.

ORCHESTRATIONE 10—8%1. Bheet music
:.';:—.':1. Orchestra Service, 303 Lawrence,
(*hirmro.

BONGWRITERST Poema—melndies.  Sie-
rlal offer. Btudio PM, Guaranty Bidg.,
Hollywood.

BE A radlo experi. Muny make $10, §50,
£75 n week. Learn at home In spare Uime.
Radio's blg growth makipg many good full
time and spare time johs, Write for free
copy of 04 page book. National Badie In-
stitnte. Trent. 6KPA, Washigeton, D. C.

BUNGWRITERRS, Wrile for special offer.
Lew Gould's Harmony Btudie, Peare Dale,

T o
ORIGINATL Musle composed tn\;mr words
$5. Heginald Relcher, Chatham,

4% vears rhurrll organist. musical dlrl‘r'tm'.

8W CRYSTAL Bet—4250 mile roeord
Instructlons 18 dlstance modela: “"Radio-
builder” wear—20c. Laboratorles, 151-C
1 iheriv, Ban Franclseo,

RADIO Experimenters and set builders:
Marts and kits of parts for portable Superhet
Hattery Improved Little Glant four and fve
tube, Economy three, 32 volt, and Pre-
Amplifier deseribed by Popular Mechanies,
Lund Alanufacturing Cao., 43 East Ohlo, Chi-
ragn,

MUSIC AND MUSICAL INSTRUMENTS

PIAND By ear quickly self-taught. Fres
particulars.  Xo  obllgation, Day-V-Way,
;l'lf‘.! Woolworth Bullding, Dearborn, Mich-
Tan.

ARE You fiited for a career In muale?
Our treatise tells basis of musleal Lllﬂll—
iype af Instroment—practiee secrets—""com-
pozer's  technigue®’=—musie strocture.  §$1.2°
postpeld. Or send stamp for explanatory
fulder. Chute Publishing Co. 163 Sutter
Et., BHan Francisco.

BONG Writers. Send for our ° Publish-
ing j.gr\eemrnt." eHinley Musio Printers,
I.'.i'!l 55th Bt., Chicago,

BUSINESS OPPORTUNITIES

ARTIFICTAL Marble sanitary flooring, ln-
atructlone covering wood or cement fooring
14 Inch thick, fireproof, all colors, Jow cost,
ornamental rasting. roncrete, plaster, papler-

miche, garden Turnlture, statuary, fexible
malda, Etntleulurl free. Chris Mahler,
Elmont, N. ¥,

WE Etart you in businesa, furnishing outs
fita and Instructions, operating “"Speclalty
Candy Fartory'® home. Mon and women,
earn §25.00 up to $75.00 weekly, all or gpare
tlme. Hooklet free, W, H‘:II EF RIIE! le,
JIne., Drawer 4, East Orange

FDII.IIULAE—FIJI selling prn-durll Giaar-
gnteed, Laboratory tested. Lowest prices,
Catalog free. Kemiea, 75, Park Ridge, 111

SELL, Imatall, or huild modern "ﬁ-il burn-
ere. 011 Buener Company, 1304 Washington,

Chicago.




POPULAR MECHANICS ADVERTISING SECTION

MONEY In mushrooms! Start now, In
eellar or shed, get highest prices. Exclusive
new process. Blgger, better, quicker crops.
We buy. Books [ree. AmEﬂﬁm Huuhrmm

MRS, M. parned $247, three weeks, rals-

55A

PROFIT With new products. Make, sell,

Industries, Dept. TZ1, Toronta, On
T RUILD Profitable business. Amu:lnu dhit=

tufls free.  Box 84, Moriches, N. Y.

T FORMULAR, Lhemlcul analysis. Malil
sample. Dobim Laboratory, 1746 Roscoe,
Chicago.

N Hoss! BSuore cash! Silvering mirrors,

autoparts, reflectors. Combination outfit,
Write Sprinkle, Plater, 127, Marlon, Ind

MAIL Order business 13 your opportunity,
Many began small, now earn thousands
yearly. No personal contact. Boundless op-
partunities. Have had over 30 years experl-
ence; will help you succeed. Bend 25c for
valuable booklets, none free. B. Brenlser,
257 Routh 21st, Philadelphia.

HOW And where to obtain capital fully
explained, particulats free.  Star  Service,
Wanakoneta, Ohio,

BIG Mail 10e, Alllton Boss, 20073 34th
2., Rock Island, TIL

MAIL Dusiness,
furnished. Free details,
Clnelnnati.

SELL By mail. Hooks, novelties. Bar-
gaina! Blg profita! Particulars free. B. Elfco,
525 B, Dearborn, Chicago,

I WANT To send you proof of the won-
derful pulling power of Popular Mechanles
Magazine's eclassified pages. What's your
propogition? Write me today. F. W. John-
son, Manager Classified Advertising, 200 E.
Ontario Bt., Chicago, II1.

GET Laots of mail. Money makint offers,
ete. Your mame in 10,000 directories, 25o.
Hozeco, 4627 Glenzhade, Clncinnatl.

FREE Booklet describes 107 plans for mak-
ing $20-§100 weekly, in home or office, busi-
nesa of your own. Elite Co., 214 Grand 8t.,

Biart small, HI‘E:}'tllrnr
Metromails, P-140,

New York.

COMPLETE Chemical service, analysis,
formulas, processes, trade secreta. Partleu-
lars free. W. L. Cummings, 228 Gordon
Avenue, Syracuse, N, ¥,

POPCORN, Crispette, carmelerisp, potato
chip, salted nut machines. Long Eakins,
1960 High Bt.. Springfeld, Ohio.

BUCCEED With your products. Formulas,
PrOCessEs. mnnlysis, Catalogue free,
B. Thaxly Co., Washington., b, .

PLASTEX Industries offers Industrious
men an opportunity to start a business of
their own, manufacturing art goods, novel-
tiea, souvenirs, ete., in Plastex and marble
imitation. 0Ge materinl makes £1 articles.
Rubber moulds furnished for speed prodie-
tiorn. Hmall lovestment brings big returns.
You are just in time for the big X-mas bus-
iness, Write for interesting booklel mailed
free.  Plastex Industries, Dept. A, 1083
Washington Ave., New York.

MILLIONS Jobless! et dollars in mail
daily for uth ing employment information
(gol man g ) . eep  money; we il
FOUT nrdars free, Stamp brings  details.
Co-Operative Service, 77 Swan, Buffalo.

MECHANICE Hand soap. (Powder form)
formula §1.00. B Barton, 22903 Brownsville
Rd., Pittshurgh, Pa,

HAVE Your own profitable Business-pro-
feszslon, Many opportunities  everywhere,
Weite Enterprize Bureau. Byracuse, N, Y.

DOLLARS  §40,000—" Moore ade™ It
fan 10¢. ““MooreMade,” Lapeer, Michigan.

VEGETABLE Concentrates, powders, tab-
lets, vilamins making fortunes. Mail order,
local. Bamples 1%c. Qardena Laboratories,
Drawer 13101, Hollywood, Calif.

G0 WATH ifu make money L3¢, Hievens,
1304 Natchez Trace, Nashville, Tennessee.

BTART A profitable paying business in
your home. Write J. B. Thurman, 135-West
17th Btreet, Anderson, Indiana,

PROFITABLE Business, natural repeater.

$50 plus character required. Wemeo, 622
E. 6 8t , Jamestown, !}
MONEY, Mall business. Free plan.

Btamp Hiackeo. New Lexington. Ohio.

ARROLUTELY Free—I12 moneymaking
formulas given to every new advertiser fin
“The Leader,” 20 words 10c. 'W. E. Martin,
Massett, Va.

BIG Profits operating “‘route’™ penny pea-
nut and gum vending machines. Btart with
$100. Robbins Co., 1141P DeKalb Ave.,
Brooklyn, N, Y,

PROFITABLE  Sparetime

business  at

home, dependable income.  Particulars for
slamp. Colonial, T887a - T9th Lane, (Glen-
dale, X

KNEW Beauty., barber shop products! Sell

by mail! Henkle Products, Norwich, Conm,

Ing mushresms In eellar! Exeeptional, but repeat.  Analysis., HResearch. Guaranteed
your cellar, shed perhaps sultable. We buy formulas. Bilggest eatalog free, Hpecial
craps.  Book free, United, 3848-A67 Lin- prices, leads. Gibson, Chemist, BI-1142
coln_ Ave., Chicago, Hunnyaide, Chicago.

OPERATE Chain world's  finest ey MAKE  Artifieial marble, glazed tiles,
making wvending machines. Bells four prod- uncanny. Tabletops, plagues, sanitary floors,
utts~—=same time. Instant suceess! Bmall whetstomes. Cement secrets, Inexpensive,
capltal—profits immediately. No curiosity fireproof. Brightly colored tile and lNoguid
seekers. Penny King, 1233 Choutean, | rubber samples Sc. John A, Payn, 945
8t. Louis. ) Grumde Yista Avenue, Los Angeles. Calif,

"TMAIL Order and local business. All of- GDOD Looking ulrun. Easlly plinted with

No canvassing: mo stock: mo shipping.
natlonal chain. All  Instructions
glven. Elme;trlns capital.  Clreular free.

Harrigan, ".0. Box 87, Drexel Hill, Pa.

MONEY-MARING Ideus, plans, foninulas,
information. Literature free. J. Kommegay,
1621 County =t., Portsmouth, Va.

FREE! Complete plan of a real money
maker. No obligatlon. Stamp appreclated.
Box 1131-Univ. Bta., Des Moines, lowa.

WE Teach you new business., then buy
your product,. Write Buperlor Speclaltles,
Bpringfield, Ilinois.

'ORRESPOND For newspapers:  Profli-
able, interesting, easlly learned, Write
l"ul:llﬁtwra Hervice Bureau, 4258-F Drexel,
Chicage, 11,

COLD Winter ahead? Eam §50 weekly
{neome by Thanksglving. Easily possible
with limited capital in practical, sensible,
mail order business. Send dime for “"Key to
Belf-Eamed Wealth."" Midas, 10 West 2#th,
Minneapolis, Minnesota.

“BTORY Fortunes! Quick writing

floa.
FPart of

method

£1.00. Plot SBervice, 1138 H. Elgin, Tulsa,
Dkiahoma.

BARGAINS—Palnt spray outlit, gasoline
engine drive. Terms—trlal. Holmick Paint
Hpray Exchange, AM-1064, Troy, Ohia

GUARANTEED OK. mailorder bualness,
Valuable booklet for stamp. Anthony Dyun-
MLF“._EL Front 8t., Brooklyn, New York,

“A FORTUNE In IDMmes"—Daring ex-
pose (dlme rackets. Tipa, suggestions. 2ie.

U'nusual literature free. Craftsmen, Leb-
anon, Tenneases,

letter E:ttems Write for eatalog. John
Itahn, 2120 Neva, Chicago.

BUSINESS Of your own with small in-
vestment., Detalls free. Anhel, 1044 Buck-
ingham 8t., Toladao, .

WANT To carn $3000 yearly? Natlomally
known motor oll business, Write Franklin,
1:26 Iteldale Street, Pittsburgh, Pa,

BOOKE Covering hundreds of subjects,
Blg catalog for Zc postage. Popular Mechan-
fra Press, Room (C36), 200 E. Ontario 5t.,
Chlcago.

MONEYMAKING OPFORTUNITIES

WISE Home worker and spare tlime mohey
makers will send immediately for free de-
tafls of pew ""Sllent Syatemn”™ busines:, No
rafvassing. Har rEy Juil Biis, l1|1||.rlllu Texas.

5 GUARANTEED Aloney I|'“||lir|.; Birels
—25e.  Schumacher, 1502 Monticello, Chi-
CARD.

ItIG; Money exterminatin
183 Chestnut,_Liberty, N.

"REE Booklet describes I{IT plans for mak-
ing $20-8100 weekly, in home or office, busi-
ness of yvour own. Elite Co., 214 Grand st
New York.

BIG Money at home plating auto parts,
reflectors,  mirrors, chandeliers., by late
method, Experience unneccssary. Fres par-
Liculars. Gunmetal Co., Ave. N, Deeatur,

pisls. HBenton,

WRITE For cash!  Publishers  offer
$75,000.00, A-C Institute, 4443-A Fuller-

ton, Chicago,

OPERATE Your own business. XNo eapital

required. Good pay. No selling. Litera-
ture free. Tri-City Service, Box 151, Dav-
enport, Towa.

NOT Colossal, not stupendous, just ordi-
nary semslble offers. My eclreulars convinre

you. George Walker, 3PP School St
Brunswick, Malne.
~ OPERATE Yuur own sales business In

wsed household equipment,
you without Investment.

My plan starts
Complete working

plan $1.00 postpald. Geo. K. Mobley, Inde-
pendence, Kaniai.
FOREIGN Distribuiors for “Tlnhole™

fountain described in July Popular Afechian-
frs. Lovust Lawn Gardens, Crafton, Pitts-
burgh, Pa.

“BCHEMER Magazine.” Alliance, Ohio,
prints schemes. Ideas, business starters. for-
mulas—big winnera; $10,000 to £50,000 re-
ported.  38th  year; §L.00. Trlal special:
slx _monthas only 3oe,

OPERATE Paying business, Little capi-
tal requiped. No manufactiuring, canvassing,
8. Morse, 1008 Oak, Elmira, N. Y,

P

BEE “Milllons Joblesa!" ad under Dusi-
mess Opporiunities. Nothing like il

$i0 A WEEK With a camera. Rooklet
deseribing 100 magazine markets 250 post-
pald. Walnut Specialty, Everett, Masgs,

LEARN Bhoe dyveing, course £1.23. Frank
Lenta, 36J12, Punxsutawney, Penna.

MORE dollars for you. SBend 25¢ for 1200
moneymaking ldeas and other particulars.
I-Co., Box 256, E. A, Sta.. Akron, Ohio,

FREE Circular tells how to start your own
business at home or in office. Randolph Spe-
clalty Co., 114-2nd Bt, 8, K., Roanoke, Va,

BETTER Than any th-—!u[ake MONSY B3
your own boss; men or women; “'Self Help
Dulletin®™ sent free. Smith-Dawe Co., At-
more,  Ala.

1000 MONEYMARING Ideas, book Sicg
Hterature free. Harvey Teeple, Decatur, Ind.

THE Constitution. Distribute this much
diseuszed document in your community, Par-
tirulars. sample 23¢. [Returnable). Act to-
day! Trable, 523 Garfleld Avenue, Chicago.

thiﬁT.t'ET l:.L:I“I? b‘huahjual lnj;ﬂhere“ }.1.:;1;"-
ng furnishe 0 canvassing. ayw N
PM-821 RBroadway, New York.
$1.00 MONTHLY, maintaina New York
branch office. Co-Operative Mall Bervice,
136R_Lexington Avenue, i

CABH For spare time! Quarter brings
folie sureflre  moneymaking plans. Jay,
G054-F Kenwood, Chiragno,

MAKE Products yourself., Tested formu-
lag—catalogue free, Grinstead Laboratory,
Edwardsville, Tllinols.

LEARN Marblelzing with our new for-
mula. Flintlike hardness. Imitates marbile
over wood, concrete, anything. Free samples,
Hee our pew rubber composition samples,
Btands all required tests, Cowell Imstitute,

ling, Michigan,

LEDICINE Buziness for sale. Make of-
fer. Leonard, Box 1852, Cleveland, Ohio,

anhll::ti ?ll‘l}ﬂlnl aﬂ;& instructions, ulaInt-
g politieal signs. g money a3 £
Llark, Ellwood City, Pa. SR

TWANT Increasing income? Own business
Htarl- small. Dretails, gamples 25, HBanis,
2277-P Third Avenue, New York,

WOULD A few honest dollars  intercst
you? If so, consider this opportunity now,
Muarter direct.  Schaller, Pekin, II1.

LIQUID Marble—Anyone can make! (Jn]-
orful, glazed! Moulded, brushed, aprayed.
Rublerlastic moulds, Composition fleoring.
Big money in these! Particulars free - Mar-
bleizing Bervice, Edwardeville, Tiinols.

“HOME Factory.” Start In business for
{_uumlr. Details. Elyte Buopply, Linden,

BIG Profit, make homemads ecandiez, any-
by, lnnrllm Eu‘imi and 'nml.'ﬂn selling
methods  £1.00, he Candy Jar, Box 107,
Corsicana, TPIRI.

BE A perfumer—at home, retail, or mail
order. Hardly any capltal. Free instructive
booklet glves plans af eperation. Cali-
E]ﬂ:um Perfume  Byndicate, Alhambra,

& E

WEALTH Quickly and honestly
Dime brings "“Key to HRusiness
nitles.” Valuable gift, also eomplete j:n:rr_l

ositlon.  Cutler Publisher, Ephrata, Penna.
work at home.

A PRACTICAL Idea for

Clenro, Box 17, Verdun, Que., Canada,
_MAKE Buperfor bath salts 5S¢ pound.  Hell
35 pound,  Formula, only $235.00. Fancy
quart jar $1.00. No agents wanted. Ko in-

mad!!

quiries. Multichrome Co., Mox 3014, Kan-
s City, Ao,

PROSPERITY For home workers, 52 page
magazine. Bample, dime. Blzemore, 4917
M. Kostner, Chicago,

EMPLOY Yoursel! profitably at home,
Free information. Inpes, 21 NE. Fifth 8t.,

Minneapolis, Minmn,

1ie BRINGS Copy Natfonal Mall Order
News, Box 177:1-PM®, Hoanoke, Virginla,

SETART Home mailorder buzinesz. Write,
Dixie Mallers, King, North Carollna.




S6A

FORMULAS, PLANS, ETC.
GUARANTEED Formulag—Xew fast sell-

ere.  None better.  Lowe:si prices.  UCatalog
free.  Kemben, 40, Park Ridge. TIL

SOMETHING New! Hazorless lllm-:llll
preparation.  Fermula  S0c  (colni.  Walter
Janke, Three Rivers, Michlgan.

FANT Helers analyeed. Duplication guar-
anteed.  Weite, Assoclated Chemlsts, In-
turanoli=, Inil

A0 MONEYMARING Formulas Z0c. Ine-
ferestirg Ilterature free. ldeal Book Shap,
Trark Ridee. 101

SUCCEED  With sour  producte,  Fuor-
mulas, processes, analyses.  Calalogue [ree.
B. Thaxly Co., Washincton, D. C,

FORMULAS—Waterproofing of fabrics,
seven formolas, §1.00,  Bale, 1150 Leonard,
b Louls, Ma.

S MONEYMAKING Formulas 23¢. De-
seriptive  llterature free. Harvey Teeple,
Irecatur, Indiana.

FAMOUS Dallar-dozen
Antoflosz, Clorox, =ol-0, Drano, Sav-an-
upper, Hahesup, Mothpad, Plagtowond, See-
clear No-Rew Hoipail, No-fats. ALl §1.00,
Cihers,  Conrad. B-181-A. Alicona, Penna.

FORMULAS—Latest mones makers, Lit-
erature free. Delfort, 4042 N. Keeler, Chi-
g,

EXTRAORDINARY —Wealth  using for-
milas, Large rofalogue free.  Prown's Far-
mulary, 212 Fad Waters., Tampa, }'Inrhll._.

TESTED' Formulos—XNewest, best, lowest
prices. Catalogue free. Grinstead Labora-
tary, Edwardscllle, Tlinals,

GUARANTEED Formulas—Rig st free.
A Terrane, 22 Statten 8, Brooklyn, N, Y.

ICELE=RS Trel Colderl
er]l  Instroctlons, 25,
Ky.

ANALYSIH,  Hesearch. Newest guaran-
teed Tormulas. Biggest catalog free.  Bpe-
clal prices, leads. Gibson, Chemist, BD-1142
Bunnyside, Chirago.

FREE Formulas. Inclose 3¢ to cover
postage, Kruse Products, Green Bay, Wia

3,000 FORMULAS, Farts, processes, trade
serrets In Dr. Brown's Book of Formulas—
d80 pages. Price, podtnald $1.040. Ogllvla
Tublishing Co., 5T Rose Street, Dept. 25,
New York.

MARE Your own goods. Booklet tells
0 ]__.!l‘l__l]j'l-!ﬂ'l'iﬂ’l Tampa, Florida,

F_Fﬁ Gift with 12 monevinaking formis-
Ing for 25e, Mariex, Prineeton, Minnesoia.

AXY Formula £50, three $1.00,  Cole
Laboratories, Bryant Pond, Maine

CHEMISTRY

madern formulas:

T Cleaner! Chean-
Duffy, Covington,

URED Chemical lahaoratory—romplete §225
worth $1000. Also minerals. Large library.
}nl‘nrlr'lrst!lun Adleman, 37-41 Bowne, Flush=
nE. X,
FRi. 4 Chemistry rlllln:n Supplivs at
Gel Eonip complete laborptory, Send oo
for postare amd handling. Kemkit Scientife
Caorp., LIGP John:on Street, Brooklyn, New
York.

CHEMICALS, Labaratory apparatus  and
mirroscopes. Xall 10 for new laorge ratnlos.
}llthml. 20 Wabansla Ave,, Chirago,

Al

“HUPPLIER For chemisiry studenis. Cata-
logue Te.  Book catalogue free,  Handbook
for rhemical experimenters, hundreds of in-
structive experiments, 50c, Weading Helen-
tifie Company, Rewsding. Penna

R“EXD 25¢ For new illustrated chemieal
experiment book with over S0 formuolas amd

tests. Alio recelve 32 page 1lustrated eat-
alog of apparatus, mierosropes, t!lﬂmye;
and chemicala free. GG. Winn, 124 West

21 Rr, New Yook

RUBBER Latex, Dime bringe 1iterature
twenty experiments. Price 1. Speclal of-
fer included, Eastern Latex Labs., Box 64,
Norfolk Ihwns, Mags,

CHEMICALR, Laboratory glassware and
apparatus.  Catnlog CP. DBiologiral Buppl
Ca., 1178 Mt. Hope Ave., Rochester, X, ¥.

HELF WANTED

GO Ints wholesale business without Invest-
ment. Call on stores with blggest llne self-
selling eounter  dlsplayz: Asplrin, razor
hlades, handkerchlefs, breathlets. houwseholid
rement, T different Items. Up tn 1255
rofit for you. Experiencé unnecéssary.
Write for ratalog and plans.  Procopax,
Dent, 3A-T, 1854 8, Trov, Chiragn.

MANTUFACTURE Polishpuffs. Amazing
proposition 1be, Particulars free. Hickory-
iell, Glenbeulnh, Wiseonsin.

AAN  Wanted—Manufarturer established
48 years will Apnance responaible man with
complete stock of guarantesd food, farm and
houselnld necessfities—you pay when  sold,
Mlghty attractive propogitfon. Good lving
right from start with steady Increase for in-
dustrious man. Bi value comblination
deals, premlums and fast-selllng  speclals
now in effect. Jacob Van Dyke of Michigan
sold §441.21; Maurice Vander Huar of Mich-
lgan sold $376.15; and B. M. Anderson of
Utah sold §330.53 In one recent week., I"leas-
ant outdoor wark, Experlence nol necéssary,
Ko slack seasoms or layodfs. Write today for
“No-Investment'® offer Mellopnon  and
Company, Room GERE, WInnm Minn,

ABLE Men (o disiribule advertising elr-
edlars and handle routes, Make wp to $42.50
frsi week, Brand new Ford sedans glven
producers ag bonus.  Detalls free,  Albert
Mills, 2008 Monmouth, Cinclnnail, Ohila,

MRS, M. earned 52687, three weelts, rals-
Ing mushrooms In eellir! Exceptional, but
your cellar, shed perhaps sultable. We buy
CrOpS. free.  Unfited, 3848-A68 Lin-
ciin Ave., (Thiraen,

BIG Profits ralsing conuries, Luocrative,
pleasurable hohby. Feathored gold.  Fres
{lll‘tll"tﬂlﬂ Crimmins, 3741H, 60th Btreet,

Voodside, New York.

AGENTS WANTED

MAN Wanied, by shoe manufacturer es-
tahllghed 33 wears, for sales work, Healy
cash daily and extra bonoses fto prodiecers,
Xo experience needed. Your own shoes at
factory prices. Rales outfit sent free. Write
Muason Ehoe Mapnufseturing Co., Dept. A,
Chiprewa Falla. Wis,

DEALERS—User agents cleaning up.
Farm—eity radios, power plants, accessories.
Larzest lowest priced line. Territory. Cat-
alog. Free offer. Mareo Company., 244 Eust
14th 8Bt., Kunsay Clty, Ma.

NEW Cleaner—Amazes eversbody, Cleans
everything. Washes  clothes  snow-white
quickly. Spots, stalns removed llke magie,
Btartling demonstrator. Free sample:s make
fast sales. Qulck repeater. Toimense profif.
Write qulek for "free samnle." Buper-X
Cleaner Co., 11, Berwyn, 11linois,

1Tol%e PROFIT In Motor-Tone. Amazing
n!!‘ all weather gae luhrleation process.

25% more mileage, operating economy! Free
merchandise offer! Chalee territories open.
Box 1144, Fullers Motor-Tone Bales, Kala-
mazxoo., Micrhglan,

“TROFITS A4.00 sinele day,"—Rays
B. J. Balmer, Tennessee, Starlling disrov-
ery gives mmszing results In uwulos, trucks,
e, Floot owner reports savings 45% on
all—$708 yearly on gas. Agents, distributors
maklng 185% profit, Product sells itself.
Big repeat business, Milllons of prospercts,
exclusive terrifories godng fast, Test product
free of visk. Write today. K-W Corpora-
thom. 3352 Wolmes 8t., Kanaas Clty, Ma,

SELL Nron #lgns and window displays,
Tig demand, Large profits.  Write MeGinnlg
Hirms, Rire Lake, Wis.

EXCELLEXT TEM"#HrI‘rlur, streteher,
creaser, hanger $1.00. $7.00 dox.  Perfect
pants hanger stretcher 10c.  Ale dox  Get
clrculars.  Whiness, 208 Van Buren BL,,
Rrmaklyn, N, Y.

BEALS Punctures while driving:
I¥ and permanenily. Bells on Qs merlts
moment  {t's  demonstrated.  Sample  50e,
Auto-Tire Puncture Sealer Laboratory, 4315
Bouth_Parkway, Chirago.

MAKE More money selllng shirts, ties,

Instant-

underwear, dresses. hoslery, raloeoats, fack-
ets, pants, uniforme.  Sales ootfit  free
Nimrod Company, Department 8, 49522-28
Linenln _Avenus, Chicago.

'.ilm"&- PROFIT Relling new “'20-in-1"
kitehen wtensil. HRetails 25c. Costs  you
$1.00 a dozen. £7.20 a gross. Sample 10c.

New Method Co., PMM-46, Bradford, Pa.

CHRIETMAS Carde—0) beautiful folders,
name imprinted, coat G5c, sell for $1.00,
Samples free, New England Art, North Ah-
ington, 208, Muiss,

BELL North Amerlcan ofl bumers. No
experience needed.  Write for free particu-
lare. Wrenn Burner Service, Nashua, New
Hamnshire,

BPEEDY Glass brushes, sell on sight to
bars. hotels, restaurants, fountains every-
where, Itig profits. Fairchilds Laborstories,
A1 Broadway., Hrooklyn, New York.

WANTED—Men for gomd  paying work
with a large sho¢ comnany. Good pay every
flay. Free shoea as bonoze3 to ““go-petterd '’
No experience needed. Comnlete sales out-
fit sent free. Write Consolidated !'hoe Sys-
tem, Dept. Fl, Chippewa Falls, Wis.

POPULAR MECHANICS ADVERTISING SECTION

TP To £12 In n week. Sell great line of
hoalery backed by definlte replacement guar-
antee, covering holes, snags, Tuns rite
for samples quick. Wilknit Hoslery, Desk
$7-K, Greenfleld, Dhio,

SELL  Changeable  slgns, Profitable.
“ﬂli.l Koehler, 3id4 Goetz, 8L Louis, Mis-
Bourk.

"% PROFIT In new sell-siarting no-
flint elgar lghter. Metalls 5S0e. Hample
Jie.  Get detalls quick on wander seller,
New Aethod Co., Box FM-id, Bradford, Pa.

HTRANGE Ironing cord. Saves electricity.
Abolishes scorching and hlntin[. For tele-
phones  glso. 150G Eﬂ Sales guaran-
teed. Bilg free offer. verknot, Dept. 104,
4525 Ravenswood, Chileago,

CHI ST 1.5 Cards! Abgalulely finest as-
soriment. RBig profils. Write for samples.
Hohinson Cards, 201 Orange, Clinton, AMass,

Bl Money applying gold Il'lilllh [ T
tomobiles. Easlest thing md.:r, o experd-
enee needed. Free samples, mlm *t o108
Washington, Doston, Mass.

AGENTS: Btamplng names on pocket-key
protectors. Snmgu check with your name,
adilress, 27 tamping outfts.  Emblen
checks, check-fobs, name plates. Hart Mfg,
Co., 203 Degraw St., Brooklyn, N. Y.

RIG Money and fast sales. Every owner
buys gold inltlals for his aute, You charge
£1.50, make F145. orders dally easy.
Write for particulars and free sample. Amer-
fran Monogram Company, Dept. 40, East

Drange, N, J. .

NEW Cleaner! Washes clothes quickly,
Cleans eversthing. Premium deals. e
sample.  Hesteo, 5007 Inving Park, Chirago.

GENUIXNE Gold letiers for store windows,
Easlly applied. Free samples. Liberal offer
to general  azents,  Metallle Letier Co,,
18- North Clark, Chieagn.

AGENTS—0Opportunily to make money;
book contnining 107 successful bhusiness plans;
home or offiee; send for free introductory
%Milﬂ_ Elte Co., 214 Qrund SL, New

ok,

AGENTS Mosco corn and callous remover
will bulld you a steady repeat huﬂ.nm ﬂmd
loday for pocket-aize trial outfiia.

Company, B4 Hearle Nldg. Bwhumr

MAKE Amd zell your own products. Em-
n agents yoursell, We supply formulas

full instructions for making toilet prep-
arations, perfume, flavoring extracts, soap,
househiold epecialties. Valuahle hooldet free
Natlonal  Seientific Laboratories, 1950W
Broid, Richmond, Va,

MAN In each town te plale adio Parts,
reflectors, bathroom fixtures, reflnlsh beds,
mirrors. chandellers, by late method: ex-
perience unnecessary, Simple plan of manu-
farturing af home storts you In hig money
maklng  buglness, Free partleulars  and
proafs, Gunmetal Co., Ave. H, Decatur, 110

COSTR le—Rells 2 25::. Mako non-explosive
clenner from benzyne crystals, 1o gallon.
Baunpla 1de, Literature free. Western He-
serve  Laboratories, 68415 Denlson Ave,,
Lleveland. Ohla,

AGENTH: Smnsh go priceal Hanios rofee

12e Ih, 100 stirks chewing gum 1% Christ-
mas cards, 21 in box, 14e. 150 other bar-
Ealns, Premiums. Carnatlon Ca., PO,
Ei. Louis. Mo,

BUCCEED With your prsducts,  For-
mulas, nrocesses, analyses, Calalogue free,
B, Thaxly Co., Washington, 1. (.

SEEND For fres wholesals list, ioyal,
Box 1004, Roanoke., Virginia.

BE Your own bosal Operste quallly vsed-
new clothing business from store home or
sute, 2% -100% profit.  Evervthing fur-
nizhed. Portnoy, 566-G Roosevelt, Chicago.

() Boss! Hure eash! Bilvering mirrors,
auntoparts,  reflectors, combination  outfit

Write Bprinkle, Plater, 123 Marion, Ind

WANTED—THatrict purchacing agents, No
experience or money required,  Write Pur-
chasing Manager, 174 N. Halsted, Chirago.

AQENTS! Direszes 1%, men's sults $1.50-
§2.00, shirts 4fc, tles i%e, chiffon hose 420,
Amazing prices. Blg  profits.  Catalogue
free, Liquidstion, AB-G50 East 4drd, Chi-
raKEn,

"r You want agenis for your proposition?
Your ad In this space will place your mes-
egage before hundreds of men =zeeking fadt-
selling Pmdm-u. My folder “"How 1o Secure
Apgents’ filled with roof. 1°1  gladly
senid you I. rapy free. B, Johngon, Man-
arer  Classified  Advertising, Populur Me-
chanies Magazine, 200 E, Ontario 8i., Chi-
rH g,

MAKE Riz money selllng typewriter rib-
sann, &be., direet From mamdfactarer o eon-
sumer.  Wrlie: Quality Ink, 720 So. Desr-
born, Chicago.




POPULAR MECHANICS ADVERTISING SECTION

AMAZING New Invention, Holds shirt
dowp—trousers up. Men buy wildly, Agents
eleaniling up blg mosey, Abzolulely no eom-
pebition, Terrliory golng  fust.  Slmilar
proaduct for wooen now ready for the market.
Hepd §I for two sample ecis. Shir-Tro-Grip
Co., 421 W, drnd Bt Los Angeles, Callf,

1 PHOFITABLE Mall order aml loeal
buslness plani, A, Prolit, Elburn, 1L

MAKE 212% Proft! Metalfis—anazing
new metallie llguid™ instantly, permanent-
1y ropaire metal, wood, gla=e, leather. ele.,
without heat, scid or Locis. Holds forever!
Fres sample. Write, Metalfix, Depl. G-I13,
inelinnatl.

Make, sell,
Guaranteed

Hpettal
BI-1142

PROFIT With new products.
repeal. Analysis.  Research.
formulas, Higgest eatalog [free,
prices, leads, Gibson, Chemist,
sunnyside, Chicago.

EMGRAVED Name plates, pumbers, signs,
ote., edsily sold, profdts lerge. Brett Hros.,
MWinthrop, Muss,

SELL Leather neckties.

Lovk flner than

silk. Rig profits. Cleaned with damp cloth,
Al styles.  Colorful deslgne.  Always look
new, Guaraniesd profit plan.  Send 0Bty

renls for sample tle and complets sales oul-
ft, Mu-Mede Tiea, 1337 XNorth Twellth,
Milwaukee, Wi,

CLEAN Up §5 deily during fall house-
cleaning with “'Glasshiner,”” magle window
cleaning compound. Beneca Speclaliles, 24
Main. Geneva, New York

GENUIME “"Motorite® reconditions as It
lubgpirates. Haves gns, ofl, vepairs. Ap-
proved, Guaranteed, Tremendous sales, 1ig
profitg!  Hurry! Motorlte, Torringlon, Conn.

AGESTS! AMake $5 daily selling uality
househald necesslties. Over 250 puaranteed
posftive repeat aellers. Atlas Products, 2120
H. Hroadway, St Louls, Mo

£1 00 HOURLY With new, sclentific rream
that mends all eloth easily, quickly, Intis-
ihly, without needle and thread. Stlands
laundering. Free sample. Bewnomore, G-714,
Cincirnatl, €O,

SALESHOARD Men—XNew put and take
ilrl- Details, samples free. Tom Thumb,
depl. PAM. Nauveo, 111

'I.un'ﬂ-‘:mt:'ruu S _Excluaive terrilors;
non-cempetitive; low price gensatlon; a 1ife-
:Ilne fmrumll L rltl Grenzer, H0J8-A

T u

E.AHILN"I‘ EET Htl]ar Hu thousand uses,
Blmple demonstratlon gets the money. Bam-
ple 2%, Dozen $1.00. Don't pass this up.
Chicago.

GUARANTE uble-edged blades She
humired wp, If there's anything else vyou
want, wrlle us: we hlh'u . Hllnnlu nrnt
Steven Snencer, 412 E. 51 Rrooklyn,

,\I'ih Money selling Diamonis, lﬁrrn
and Jewelry on credit, Write for Irnﬂlnlllr!
Loftis Jewelry Company. 4 No. Stale Street,
Chirago, 1Hinofs.

DISTRIBUTORE—=ell househiold Justers,
protecied territory, W. Ailler, 1508 Park-
view, Ddetrolt, Mich,

TRANSPARENT LDay and night slgns.
£"x14"; dv, retafls 257 over 1000 desjena:
sample free! Lowy, Department 648, 8 West

Parmer, 645 West Gith St

BHOW Housewlle—She buys, Sew Spring
deviee Keeps electele ron cord from touching
boprd, Big profits, Dept, 441, 18300 Wino-
na, Chiraro.

§0.0 PROFIT Farh sale, plano  sell
taught. Send $1.00 sample copy, detalls

Stanley’s, G616 Webster, Ban Franclseo,
WANT A paying business of your own?
I'll show yaiu how, Write for full details
;{ml sales plan to Troutt Produrts, Hickors,
¥.

BIG Money. Comolislons
clathing. Sell aquallty
overeonts, New styles.
kit free. Goodyear, T12-A
rago.

GOLIy Heltecilng

daily. Free

ralncoats,  jackels,
Lowest prices, Sales
Hoosevelt, Chi-

letters for store win-

dows. Easily applied. Large slzes, penny
earh, free samples! Atlas Sign Works, 7941
Hulsled, Chleago.

NEW Heauty, barber ihop productal  sell
:_-.'r mail! Heokle Manufecturing, Norwich,
£HM

MAGAZINEER. Eell new and renewal sub-
serlntlona. Al poblieations.  Full o spare
tlme. Highest commissiona, Pay dally.
Outfit free.  Allssfon Clreulation Company,
Rox RG2 Ranta Barbara, Callfornfa.

DISTRIBUTORSE To sell raror blades oi-
rect to users and stores. Exclusive terriiory
granted real prodiecers.  Sample sales kit
Including blades 2%. LaSalle Hlade Ca,,
1915 Yermont Ave., Toledn, il

WONDERFUL Opportunity to make up o
5240 tn s month, F45 first week. Fe a gro-
cery roule dealer. 1 semd everything com-
plete on Arial; no money risk, Details free.
Albert AMIllg, 2010 Monwiouth, Chocloath,
Ohio. SRR

BIG Commissions selling personal Christ-
New 21 folder $1

Togaunses, Free

mas cards aml statlonery.
assartment.  100%  profit.

Rmadway, New York. snmplea.  Walleee Hrown, Ine,, 225 Fifth
TEXICAL eather pictores, Chrigtinas Ave.. n'""t; 410, New _Tm’_k'_
noveity, 25e  (stamps)  bring $1.00 worth AMAZING Light dj*,l:‘f!"ﬂl-,ﬁﬂ]““iqﬂ'ﬂ"
#m[llt“ﬂl:::cl.ly:w Mexfean  Art,  Apartado mﬂﬁ;fﬂ:"ﬁ;’l: '}’.Efnri'hm'.':- i Ilﬁ'unhnﬁ;iﬁ
OFITA ome  business.  Lezill- for distributare—salesmen.  Wonderful dem-
mate. No tanvarsing. Maywood Publishers, | Onstrator. Nothing lke It Write today for
P-021 Rroadway, New York, ' | mmvincing proof and ma ylsk lnltlel starl
RIG Profits eveglass neceasity. Cleans, ;"f; \:';E-f I.:“"“" Works, PG50 West
poiishes, prevents steaming,  Sample ten BFLL N T W fool = T
pents,  Bhorhere Chemleal, Hartford, Conn, i 4 :m?nt.r?:tu 1:;‘;:1. “:"‘EI’ “‘“‘,1“ Imu”'ﬁ: E
FﬁREE.\?'m]p]:ﬂ“” phato “m"&’:;‘.ff" ﬂ;""% eelln's, .4!F:itrunu: Heleneclady, N, Y I
TI:, hl"'hir:;':“ Company, 4T North INITIALING Automobiles higgest money
-t .-. - = maker today. New type requiring mo varnizh
W% PROFIT! Gold and coloved slen | to apply, Wrlte for samples.  Internatbonul
letters for windews, offiees, trucks, signs. | Monogram & Transfer Co., Box 6343, Phila-
Monestams, Esally applied. Neonite, Ak- | delphis, Pa.
ran, Ohlo. - UST Ouwt—Drews steam pail, slmple de-
ARTISTIC Windeaw slen Jetters. Lowest vlee for steaming the beard hefore shacing.
nrices Enormots profits.  Stalbrlte Co., Agents eolning money. Hurry, Drew & Co.,
44 West Jh, Yew York, Estublished 1903, Drent, M, Maente, Calif,
Ly MONTHLY Malntaing New York BELL Noveltv fun cards, noveltles, ete,
branch  office.  Co-Operative Mall Serviee, | Samples 10e, Nutlonal, Box S00M, Cioein-

1260 Lexington  Avenue,
NEW Name plate sllde In metal letiers,

natl,
nat

Eirﬁl'aﬂﬂ.ibﬂ Catalog free, 00 best sell-

oTA

FAST Seller. 1005 profit. No ocompeti-
tlon. 15 phkg. plus water, sugaf, tmakes 5
glasses Jellg o mlnutes, };u.irll-m own
Buisiness. Hioute Foods, 257H Werdin,
Los_Angeles.

BRAND New grale-bag deal. Going blg

everywhere—big profits—awift sales—fast re=
peila.  MNo  restrlctlons,  All  dealera  bay,
Art] K&, 40M47-B llmrﬁumurl. Chleage,

BELL Candidates! Mo competition. Finest
most eomplete line of aute slgns, stickers,
and noveltles. Unlon lsbel. Free samples,
Ad-Xov-Co, Newton, Towa.

w‘[\."l'l-..n—luml} dealer: AMan with ear
to demonstrate and service for large manuo-
facturer., First closs job, 247 Fyr-Fyter
Company, Tayien, ©Ohio.

SELL Mimeograph adveriising service to
merchants  in  sparetbme.  Liberal eodbimls-
shons.  Write Box 43, Biren, Wisconsin.

MES Wanted Gy wodd wide Imdustry,
Write today for particolers about few good
old Rawlelgh routes that bave pald well for
yedrs.  Established, profitable  bosiness.
Over 200 farm and home necessities. Inslus-
try and reliability main qualifications. Man
with nuto preferred. Give age, experience,
relerences. Rawleigh, Dept. J-N-FPM,
Freeport. 111

NEW Dryeleaning clothes brush, Hewlu-
tlonary Inventlon, Cleans clothes ke fisg-
le. Homes, offices buy Instantly. Fhﬂl‘ﬂl‘l!f!'-
nnl profits, Outfit free. Kristee, Dept. 250,
Akron, hlo,

\E,‘i‘;' Hpeelulty—sells every business and

afesslonal man. Four $15 sales daily pay
EISI'I 'q-n‘klt Fﬂ-rl-lt cleared over S5O0
munthiy. E. Armstrong, Presl-
dlent, Dept. i'!.l !lu!nhlla Aln.

MAKE More money selling shirts, tles,
underwenar, Jreises, hoslery, ralnroats, jack-
els, pants, uniforms.  Hales  oulft  Tree.
Nimrod Company, Department 05, 4022-28

Limeoln Avenue, Chicago.

FRREE Bookiel describes 107 plans for mak-
ing $20-8100 weekly, in home or office, busi-
ness of your own. Ellte Co., 214 Grand t.,
New York.

HALESMEN—XNew deal guarantees stores
%10 for one. Two $15 sales net you E20
daily. Bayers, 2801-123 EBhefield, Chicaro.

BTART A business of your own! Iesone
n suhseription representative for “"Topular
Mechanles,” No capltal required.  Liberal
eonnanissions, Monthly bonus. Write for de-
tafls. V. D Angerman, Circulation Mana-
ger. 200 East Omitario Btreel, Room 2.
hileaEn,

WANTED: Reliable, energetic salesman
wha knows farming. to sell Martin poultry
bulllings and corn eriha direct to farmes
on easy ferms. Nlg profits—permanent in-
eame.  Martin Bteel Products Co., Dept. 8,
Munafield, Ohia

BELL Only (41 all wool sults to get yours
without eost, XNo limilt to number of sufls
you may earn.  Prices $14.05 o 2685
Zipper leather carrving ecase. Sample line
free. No experience neede] tn make hig
maney, ATl suits indivkdially cot and tail-

ared to measure. Satlsfaction o  mooey

hack guarantee, Three Star Clothes, Dept.

Wl 330 8o, Franklin, Chirago.
MAN—Handle regular store route. Plare

|1;;|:|.|m.|r;r advertlaed Se-10p cunter card
milse. Mew aapirin deal—8 tabilels Ge. B3
olher fast sellers. 100% profit. No Invest-
menl. Hamples freo. Wnrld":. Products Co..
Ident. 10810, Bpencer, Ind.
BE TYour own boss.
codnmisiions selling our completa line of
brushes., Write for sales plan. Wire Grip
Banitary Hrush Corp., 220 Bouthern Boule-

Make the largest

(patentod), deliver at time of sale. 100% | ers. aly Co., 1107 Brogdwoy, Somerville, | vardl, N Y.

rofit.  Naymen Flate Company, Lowell, | Maseachusetts. CALENDAR Salesmen—Complete calendar

. MEXN—Women £1 te £6 dally. Selllng Nne, all sizes. Including  jumbos; beautiful

MOR-HEAT Water and steam boller so- %% household necessity that repeais, Three | subjects. Samples free. Flemming Calendar
Tution. E]limll “fu:Lﬂ _l%ul.tk ft“h? ll;]p;g,t !‘2 Ilmﬂﬂrﬂﬂ (!n Ty giamrmrru ni;ple Co., #5483 Cottage Grove. Chirngo

etnlls 0. Bample .20, ‘rite ro Company, 3107 Plne i, De ; : g
Mor-Heat Chemieal Co.. 3733 Lisbon Ave., | P-2046, St Louis, Mo, 2] R NN, Ot D sowiiimioie s
Adlwaykee, Wis, INSURANCE  Clalm__sijuster, easily | styles. Special arch support.  Experience

FREE—Genulne Thuro, 20 plece slver | lesrned.  Low cost.  Wrlle Modern, 1001 | unnecessary. Outfit free. nners, 531 O 8t
:hﬂ!. ..;mulnf Itn‘iltimﬂ len h:ilre! WAy Nelum  Avenue, New York Cliw, Roston, Mass,

N b OO TMRER TR TRETEY. 100% STEADY Prefits selling cleansers, EXCLUSIVE! Amazingly complete adve.
E::h d;:llli‘_.h?ﬁiﬂ!'l#i“ Li{,""“ Corp., 1028 | Colishers, cosmetfrs. Sure repeats. Horlab, | bonk mateh line. Mfgr. dirert. Full or

-Ja=E 428 Broome Bi., New York. part time. Big comm. Free samples. Match

ELECTRIC Or gasoline portable lamp Corporation of Amerfen, Dept. E-10, 6041
kills  Insects aotomatically, Indoor or outs HIGH-GRADE SALESMEN W. Cirapil, Chiragn.

}1{1‘,:" #!;F Daki d”ﬁ’;m"."“' Sauer BOMETHING New in fire extinguishors—
=L RS, BRUSH Salesman—If you ever seold | Red Comet Automaties, Proved in west five

AGENTS Wanted to sell Lik-Nu paint | hrushes write for our money making propo- | vears. Exclusive territors. Low price opens
eleaner 6 home  owners,  Gosd  profits. aitfon. Daonald Brush Co., Camden, New utbnok: Write, Red Comet, 400 Comet
Lik-Nug Co.. 8700 8. Halsted. Chirago, Jereey, lulmlng Littleton, Colarais,

GOLD Reflerting letters for store windows, ATTRACTIVE  Opportunity  for  experi- BIO Money! Sell G horoscopes. Counler
Tarce sizes nny  each. Free samples. eneed  boller  eempound or  soot  destrover lsplays, Humple and 0 horoseopes  $1.00,
Madernistic  Blgn,  B-0004  Lincoln  Ave., sulesman with rellable company. West com- | eantitles 75, Earnshaw, Palmer Bullding,
Chirago, missfons pafil. Box 128, Raglnaw, Michlgan. Hollywood, Callfornia.



oBA

BE Independeni. Own vour business; ex-
perlence unpecessary, selllng E10.000  acel-
dental death, 330 accidenl: $25 slek weekly
lenedlits—E10.00 yearly, Other amounis pro-
portionate.  (Guaranteed steady renewal In-
come, $7206,415.60 securlties deposited. Unl-
versal Molley, 716-A Lefeourt Blde., Newark,
Mew Jdereey.

HALESMEN And agents, Hell fast !III'.I!.!HI’
deal to dealers, jobbers. Write for full dJe
tafle, Trading Post Syndicste, 327 W
Huron_8§t., Chlrago,

BALESMEN—Aulo accessory, brand new.
Bell direet to ear owner, also wholesale ta
automoblle dealers, gas siatlons, pgarages.
Blg profits. Excluslve territory, Detalls
free. Ace HBales Co., 303 Madisan, Chicago.

HELL Stores, carded asplrin,  blades,
lares. Natlonal. Box 500X, Clneinnatl

o0 MOXTHLY AMalntains New York
biranch  offee.  Co-Operative Mail =Hervice,
126K Lexingion Avenue.

HALRSMLY IMstreibotora: Ve pay high-
er commlsslon, Exeloslve terrltory. 125 varl-
eiles, Drushes, mops,. speclalities. Neway
Brush Factory., Hartford, Conn.

18IG Money makers: Large line work uni-
forms, ralneosts, pants, shirts, ete.  Adver-
tisinz  embrolilered. Low  prices. Every
business, fndividual proapect. Free outtle.
Dove Garwsent o, 1730 AMilwsukee Ave,,
'It'gl Hi3, Chlcago.

EXTERMIX ATOHR, Eleetrical, illusteated
June |ssue,  Bedbuge, Dles,  mosquitoe
Profitable everywhere, §5.05, prepalid.  Eilel-
mian  Cosapany, 0240 8 Lawrenee, Chileaga,

HATH, Caps with secret pocket! Detles
detection.  Protects  valuables. Exclusiie
feature fumous Taylor lne low-priced “Pers
somalized'” styles.  CQuirk emsy orders.  Big

fita!  Complete sumple outfit free.  Wrlte
iill'lI!l!l‘l Hit & Cap Mfrs,, Depl. E-22, Cin-
rimaald,

EDUCATIONAL AND INSTRUCTION

MEN Wanted willing to learn landseape
designing and 1 big paying position s
lamdscape architects, Free (est of your nat-
ural ablility and chance to win in 3530 con-
test. No experlence needed to start.  Earn
while you learn. Wrlte today for free test
Blank. American Landscaps  School, 400
Piymouth B, Des Molnes, Tows.

HOME Study courses leading to degrees:
arts, liternture, sclences. psvchology, engi-
neering.  philosophy,  chemisicy.  theology,
English, edueatlon, langusges, law, business
and commerce. Many others. Low cost: easy
terms. Catalog on reguest. Thomas JeMer-
mtl'ﬂjflrlltf 740 Independence Boulevard,

ARD

LEATN Machinist trade, toal, die mak-
Ing.  Automatic and hand screw machines.
Jimlurn shop methods.  Artual work. Jobs

for trained men. Employment hbelp.
ll strated booklet free.  Allled Serew Ma-
chine Company. B01 Lake Btreet, Chicago.

LEAHRN Auta mechanics, dy. repairing,
welding, eleciricity, refriceration, Dlesel,
Btevinson's, 20084 Main, Kansas City, !.ln.
fea. problenss g ekl Frederick A- Suith,
problems rkly reder . Bmiy
240 Bmalley ll-"m.u

Chicago.

BETAMMERING, Stuttering rorrected.
Write Lewis Institule, 12052 Woodward, De-
tradt, Michlgan.

HOME Study courses leading to degress:
Arls nnd sclences. philosophy, eduention, law,
letters, theology, payrhology, englneering,
ehondstrey. business aod commerre.  Many
::‘:;.IL MceKinley-Rosievelt Unlversity, Chi-

BEAUTIFUL Stalned glazs, ten colors, 25
ronts.  Kahle, Wahash, Plllihumh

WORK For “1'nrle Sam." Start $105-
$175 month.  Men-women, age 18-, We
can help vou qualify. erte DEment In-
steoctfon Servire. Dept. 101, St Liotils, Ao,

1. 8. GOVERXMENT Positions. $1700-
£1000 and up a year. Let our expert (former
Fovernment examiner) prepare yow for a po-
sition In the rallway mail service, rural car-
rier, post offiee, customs and other hunfhu
Wrlte today for free Pmulcl. Diept. &, I*at-
ll‘fllilll Brhool, Rochester. N Y,

ﬂ}‘LEF."I“ Bervire. Partleulavs free. Write

Imlnlﬂg-tﬂ{._ Goeorge Wagner, M-2000 Broad-
way, New

WORKE For "TUnele Sam.”™  B105-3175
month. Try next exmmipations. List jobs
ind full partlewlars free, Wrelte today sure.
Frlnklln Institute, Dept. P, Bochester,

llii.'] Bargain calalogue education mabter
100, Hanfling, Y-789 Broadway, New York.

COMPLETE Academic or short practical
vourses In mathematies. The Merrlek Bohool,
Garnerville, New York

BUHOLARSHIPR For musiclans at Co
Iumblu Callege, Dubugue, lowa. Wrile for

Ipm[u:u:ltlnn and ecatzlog. B, C. Daovl,
I.'II.I'H Master.

CHIROPODY Taught by correspondence,
Evins Sechool Chiropody, Monigomery,
Alnbuma. 2.

T BE A transcontinental  Dos operalor,
Travel. Earm $173-$250 monthly, Complete
preparatory course,  Prepaid on receipt of
SL0.  Buperintendent, 10530 East T8th 8t.,
Chicagn.

FLORIDA Hotel paséltions, Instruction

courses.  Lee Institute, 176 Mystle, HBomer-

wllle, Mass.

ZEIAY. HRemarkabiy
puage. Correspondence, delective work, ele
Inatructhons 15e. ZFemiba, Burbmnk, Calif

JIE Jitsn i simpllided for evervbody's
aelf-protection. 5 li1l'|fltﬁ' diagrama for dime
Wanidekirk, Sulte 5P, 2o West sSeventh,
Los Angeles,

slmple secrel  lan-

CARTOONING—COMMERCIAL ART

ANIMATEDY Cartoons Learn  anfmated
cartoon  drawing for motlon plctures. Mg
iemand for tralned men and women. Pro-
ducers paying blg money, Seml $@ for our
sperial course of 15 eoplete lessons, Comie
Art Htudios., 428 Markham Ridg., Hally-
woml, Callf.

HIGX Pulnting taught by sucresiful sigm

palnter. Dime  brings lerature.  Jmmes
Meagher, T1 Thupham 8Bt . Norwirh. Conn
COMDRINED Cartoaning, sketrhing, letter-

Ing course with A0 illustrations by Alex-
ailer Murray. Only 50c postpald, Lawrence
‘Il:“n:-“ul'h‘"m" 178-A Weal 0Tth Ht.,. New

CARTDONIRTA! Markets, ratos, require-
menti—20¢,  Mueller, Phillips, Glen Ellyn,

INinois.

MAKE §25.00 Weekly duplirating adver-
tlsing cartoons. Write. Palsley-K, Kintoch
Nilce.. St. Louols, Moo

ADVERTISING AGENCIES

ADYVERTISE  Proftably: $15  reaches
(A, 000 Bonday newspaper readers with 14
word md. Newspaper, magazine rale-gulde,
free, (Thicags Unlon Ageney, 20 West Jack-

son, Chicange.
Iﬁiﬁﬁiiﬁmﬁ Placed anywhers, Holp-
boolk

free service. Hate gulde e,
Iuhr Advertising Agency, 189 W, Madlwon,
Thilrngs.

FREE—Xew Advertlsers Hate Guilde, 44
ges,  Inclodes everything. Lowest rates.

H. Brown Advertising Agency, 140 5,
Trenrborn. (hicago.

[§ [splay  advertisenent 00 magi-
sines, vear 4. l"-uod‘u Papular Berviees,
Atlantle Clty, N, L.

FOR ADVERTISERS

ADVERTIZSE: 24 Words In 250 news-
{i:p!r: $i0. Lists free.  Advertising Bervice

urean, 4358-0" Iieexel. Chicagn

50 {"I'l MUBLICATIONS: 4¢ Word. Bryant,
Hox 4ARi-E, Kansas Clty, AMa

25 WORD Advertisement in big fiction
magngine reaching 40,000 buyers.  $1.00,

Exira words de each.
twn, Welrd Tales,
Chilcagn.

Three Insertions price
B40 North Allchigan,

25 WORDS, 25 Alagszines,
$1.50, Empire, Shawano, Wlia

thres manths

BUSINESE SERVICE

ESTABLIRH New York offices al Times
Bauare!  Ideal personal, busines: malling

reas. Hullds sales; mlds prestige. Room
number unnereszary.  Mall forwarded dally.
Only $1.00 monthly! Paramount Offlee Serv-
fre-F, 140 West 423nd, New York.

BECOME An investigntor—=Secret service
agent. New “'Test Problem Method.** De-
velops ydur ability. Partieulars free. Inter-
national Berrei Herviee Institute, (PM-108),
Hoboken, N. J,

ll“l BLE Entry boakkeepling muastered 40
hiours  with keys. Illlllﬂn'ln Internat fonal
Rookkeeplng Insiltuie, 8, Hpringfield, Mo

DELAWARE Charters: Complete fncor-
porating and organizing service $£15, Rub-
mitted forms, Chas. 0. Guyer., Ine., Wil-
mington, Delaware,

WANKT A permanent NMew Tork addresal?
Rusiness, persamal,  Mail forwarded daily.
200 monthly.  Asserdated Berviee, 1441
Broadway, New York

POPULAR MECHANICS ADVERTISING SECTION

NEW Or old businesses financed. reor-
ganized. Prospeciuses prepared. Incorporat-
Ing anl organizing service [ree, Johanason,
012 Shemnan, Chirago.

ALL  Intermaticnal legal matters,  Lit.
Yietores Prieto, Mexican Attormey at Law,
". 0. Box 122 M. Juarex, Mexiro,

$Lod MONTHLY Asintaine New York
branch office.  Co-Operative Mall Borvice,
126 Lexington Avenue.

RUBBER STAMPS AND OFFICE
SUPPLIES

Htamp Works,
Knoh  handle.

1 LINES 2I5c, Yﬂ Lines $0e.

Centerport, M.
IE{I"L 4 Lines 2e.

Ohel, 6432 Kenwod, Chicngo.

TYP'E Size W~ or less, 10r per lloeal
inel,  Minimum  prics J0e.  BRapld Stamp
Warks, Huntsville, Missourl

CUSHION Mounted, one—iwo lines, 15¢
Three 3¢,  Btamp  Works, 3814 Brndlﬂr.
Penrin. TH

+ LINE Btamp, and pad Jde. Dahlke,
Gipwiid Laliamil, Nelyp o

NAME, Address, 2 lines 25c; I3 lines

e, Stamp Works, Auburn, Nebr.

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

TYPEWRITERS, Druplicators, multl-
graphis.  Write for free list office machine
hurgains. Ha.e hall.  Proitt, 518 TProitt
Bllg.. Chicasa,

TTINCREABE  Tusings, “Exrellograph™
mtary stencil, clay and flin duplicators $5.85
o §AT.050, Prints anything. Typewrlilien.
pennéd, drawn. troeed.  Colors. Folder free
Mittshurgh Tr_l:luwril!r Bupply, Suoite 518,
Pitkshargh

Plil'\'l'-‘tnur rireolars, Gull llullﬂl"n. ete,, In
attractive colors with the Vari-Color dupli-
cntor, $27.50 complete. Ringle color dupli-
cotors, S14.50 and up,  Illuminoscopes {greal
afd far preparing stennila), $3.05.  Vari-
Color Duplleator Co., (Migmwa, lowa,

TYPEWRITER Ribhona In all eolors for
ull machines 50¢ each. Carbon paper, cither
trpewriler or pencil, $1.00 box, Hibbon Ink
llrlnmn};’_(,_irrm Illimois.

LOWEST f'rlee in history, Complete du-
plirator—=3Multiprinter will  print  menus,
posteards, form letters, reports, drawings,
eir., up to 9% by 127 in slze. No experience
needed.  Complete with supplles, ready for
use, $1.257 (in T, only). 0D (in
1", 8 only) $1.39 Order today Multiprinter
Company, 3710 Woodlawn, Chirago

PRINTING, MULTIGRAPHING, MIMED-
GRAPHING, GUMMED LABELS

PERBRONAL Printed statlonery. 100 sheets
and 100 envelopes $1.00. 100 name rards
M oeents. Frank ©. Wrob, 3974 E. 06 Btr,,

Cleveland, hia

TR A $%x1] Letterhends amd 500
% envelopes prioted $2.00. Carten, Box 52,
Dranege, Calif.

QUALITY Printing, minimum  prices,
mlml]ﬁ. I"'lu1. James I‘rna, 140 Ralph Ave.,
Tk Ij'rl htt

& ELDPE
t!rhmnh §.40,

A And 230 whitahond let-

Hamlin, Chirago

[ elipreas, Farmland. Tl

Suid Gixd CIRCULARS, Posteards, lefter-
headds, envelope: £7.40. 1000 $%xi folders
£1.49, 1000 envelope  allps  §1.00; 5000,
I{ 00, Bamplei. Goodprint, Harrisonburg,
l.!l ALTTY Fr-t. lnmm {1 rices. 24 hour
gervire. Bamples  free laster, 4931-N

100 LETTERHEADS O

envelopes £2_50
postnakid. Kressmann, Washington, New
Jarzey.

dnrkson Co., Harding Bt.,

0 LETTERAEADR Anid envelones $2.70.
_Fall River, Masa,

SPECIAL—250 Bize 0% envelopes $1.00

dellvereil. Morey, 87 Bomerset Bt., Bpring-
fielid, Masa,

1000 6% ENVELOPES Printed £2.060.
Zone 4. Fry Printing Co., Rothaville, Pa.

PRINT Your own. Bargains, presses,
type.  List de. Exchange =14, 22 Orlent,
Merlilen, Conn, it

PRINTED Enselopes 24 Ih,, 6%, §1.10 M
Any quantity, 10°s, §1.75. Bee samples,
{.ll];"[nrr Bales, 721 DParsells, Rochester,

A MOND Letterheads,
Print anvthing reasonable.
Huran, Chirago.

envelopes 31,75,
Dradihaw, 3214-1

1000 DETRINESS "Cards, vard case, §1.50.
Miller. Printer, Ambler, Pa.



. free. Labelers,
Miio

POPULAR MECHANICS ADVERTISING SECTION

EXYELOPES, Letlerheads,

E1.85—1,000;
Box 205,

statements, circulars, Midwest,
Northfield, Minnesola,

PRINTED, Two colors: 50 envelopes, 50
paper, 50 stickers, §1.00. Sicoran, 2038 E.
Ohear, Bt. Louls.

ARTISTIC Two color gummed labels,
Y xd%y. glosay red border, three line wddress
blue. 250—25c;: 1250—§1.00, Ad-Man Preds,
01-K. New Jersey, Indlanapolis, Ind

230 BOXD Letterheads or envelopes §1.00.

Moyer, B-241-1, Milton. Pa.

PRINTING Th;L #atisties. Complete sam-
ples. Jobey Pross, 3902 Madlson, Chicago.
GUMMED Labels: 1000 printed 1x]1%.
0 word: or less, H0e. JRS Company, Box
93, Holyoke, Mass.
LABEL Value hesdquarters, Speclmens
GH1ED Quimby, Cleveland,

BETTER Dusiness cards, 500 postpaid
$1.00. - Artlsan Press, Riverdale, Maryland

SUPERB Printing st Jower prices. Send
copy for estimate. Buck, 2995 Telegraph,
Berkeley, Calif.

ARE You seeking prestige? Them write,
Hall's Printing, Dalion, Massachuseiis.

127 LETTERHEADS 84%x11, 100 Enve-
lopes, $1.00. New book “"Fun at the Party™
included. English !‘reu 1119 English, In-
dinnapolis, Ind,

T BETTER Grade printing, reasonable m'i.l:ed.
Free gamnles. Feonomic Press, Leonis, N. J

CUTS 2x3, $1.10, from drnrin;a and pho-
tos. Joe Hek, 118 Gazette Ave., Lexington,

PRINTING Bargains—100 envelopes, 100
letterheads, business size bond, both only
1.00 or 250 for $1.98. 150 each
100  Postpald.  Evansg North
Tenth, Reading, Pa.
COMBINATION Special—500 letterheads,
600 envelopes, G000 cards—&51.00,  Cleveland

Perzonal
Print, 44

T GODD  Printing, reasonable nrlcu Ham-
ples free. Harmon Company, 318 Ba. 10th
Ht;_u:et Phl'l-dalphl,l. Penna.  Established

F

2000 CARDSE And case §1.00 cash. Half-
Priee Printery. Phoenix, Ariz

BRUSIMNESSE Cards, statements,
iﬁ.l; 1000, Oulmette’s, 907 Brock
New r!’Ira,ﬂtm'rj Aiasa, e,

50 TWO-COLOR Letterheads §1.70. Sam-
plea. free. Colorpress, 333-F State, Detrolt.

PRINTIMG OUTFITS AND SUPPLIES

PRINT Your own cards, stationery, elrea-
Iars, sdvertising, etc. EBave money. FEasy
ruléz furnlshed. Print for others, biz hrofits,
Job presses, £11, poiver $149. Wreite fof
details.  Kelsey Co., A-11, Merlden.  Conn,

PRINTERS—Exrcellent money 1 maker, 'ar-
tirulars on request. Dept T, Buite 1102,
21 Sth _Avenur, New Yaork City,

envelopes,
iy,

HAND Press. type and complete printers’
sopplies.  Advise equipment you need and

we quote prices; or send stamp for catalog.
ﬁ. Eetl‘l‘n’. B7-A; 6 Columbia Bt., Newark,

BARGAINE, Presdes, type., List 3e. Ex-
chance 1¥-15, 22 Orlent, Merlden, Conn.

PRIXNTING Tresses and printers needs.
Liats !tr. Landls; Richland, Pa.

PRINTING Outfits—Presses, type. sup-
plies, type novelties. Send 20e for  eard
?se samples. Catalog free. DModel FPress,
ork, Pa.

PAPER—Whaolesale prices, 3c. Bamples,
1ie, VanTworn Faperstocks, Ottawn, TlHnols,

PRINT Your own clrealars, envelopes,
with horme made press costing less than $1.00,
IMustrated Instrwctions 1oe, Carl Edguist,
Ddessa, Minn.

BARGAINE—Presses, type, sunplies, Hend
stamp. 138 Harvard, Cambridge, Mass.

PATENT ATTORNCYS

INVEXTORS—Bmall Ideas may have large
commercial possibilities. Write us l'm,' free
“Patent Guide for the Inventor™ and
“*Record of  Tovéntion'®  form. Delave are
dangerous In patent matters. Free informa-
thon on how to proceed. Clarence A, O0'Brien
& Hyman Berman, 58-L Adams Bullding,
Washington, 1. C.

INVENTORS—Rend for fres booklet *‘Pat-
ent-Hense.”  Information based on 81 years
experience. Lacey & L.uey, Dept. 5A, BI3
F _8t., Washington. . C.

I. F. PM‘\'DGLPH 2028 Tr'lrl-uu,- Build-

ing. Washington, T, C. Low cost. Book
amd information I‘ree.

MWashington, I¥. C.

INVENTORS: Send immedlately for your
coples of our new free books, ““Patent Pro-
tortion™ and ““Suggestion: on Belling an In-
ventiop.”" Bixty-eight page: of interesting
facts, They tell how patent laws protect you;
kind of sketeh or model needed; simple sleps
to take without oost; how successfol inventors
have secured fnancial wszistance; show inter-
esting inventions; f§llustrate important me-
chanical movements.  With books we alio
sendd free Evidence of Invention form to help
eatablish date of disclosure. Prompt service,
rensonable fees, speclal deferred payment
plan,  Btrictest secrecy. Thi:u'-li:r years”
cxperience, Highest references.  Write us
today. The facts in our books are worth
money to the man with a good Inventlon,
Address: Vietor J. Evans & Co., Reglatéred
Patent Attorneys, E00-L Victor Building,

PATENTS. Proiect your idea by securing
free ""FProof of Invention™ folder, Exeep-
tional personal serviee.  Established 1906,
E. E. VYrooman, E71l Woodward Building,
Washington, I). C

PATENTS. Instructions ““How o Estab-
lish Your Rights"" and form, °“‘Evidence of
Conceplion-—sent free! Lancaster, Allwine
& BRommel, 411 Bowen Building, Washing-
tan, Iy, C.

PATENTS —Trade marks—Personal sert-
fee, rensonable charges. Preliminary adviee,
gwk and disclosure form free, Irving L.
IeCathran, T00B Internetional Bldg., Wash-

ington, . C. Rexistered Patent Attorney.

PATENTS. Booklet free. Highest refer-
ences, HBest results. Prompiness assured.
Watson E. Coleman, Patent Lawyer, 724

Ninth 8t., “a_.uhimnnn D. C.

“WHAT To invent. List of wanted inven-
tlons sent free on request. Use our legal
form for recording evidence of ownership,
Write W. T. Greene, 844 Barrister Bldg.,
Washington, I», C,

"IXVENTOR'S Gulde,” 100
mavements, free; advizez on patenting, sell-
ing invention:. Frank Ledermann, Tribune
Hldg., New Yaork.

THEODORE H. Rutley, Heglstered Pat-
ent ;-;.-':.ID;:‘IIEF. 312 Colorado Bldg., Washing-
tom, Ib.

mechaniral

FOR INVENTORS

IXVENTORE: Bend immediately for your
copies of our new free books, ““Patent Pro-
tection'” and "'Suggestions on Belling an In-
ventlon.” Bixiy-eight pages of Interesting
facts. They tell how patent laws protect you:
kind of sketch or model needed; simple steps
to take without cost; how soocessful inventors
have secured financial assistance; show inter-
esbing Inventions; Qllustrate important me-
chanical movements. With books we also
send free Evidence of Inventlon form to help
establlsh date of diselosure. Prompt gervice,
reasonable fees, special deferred payment
plan.  Btrictest secrecy.  Thirty-six  years
experience. Highest references. Write wus
today. The facts In our book: are worth
money to the man with a good Inventlon
Address: Vietor J, Evan: & Co., Reglstered
Patent Attormeys, B01-L Vietor Bullding,
Washington, D. C

INVENTOHRS: “"Making Inventions P‘q:f,"'
our H2-page fllustrated book, malled upon
recelpt of Je postage. Crescent Tool Com-
pany, Drept. %, Cincinnatl, Ohilo,

INVENTORE —Hend for 7T2-page book on
patents. Heasonable terms. Consclentious
treatment to  Inventors. Randolph,
Heglstered Patent Atlorney, G02-E  Vietor
Bldz.. Washington., I, .

INVENTORE—8Bumall ideaz may have large
commerclal possibilities. Wrile us for free
book, “‘Patent Gulide for the lnvenior™ and
“Hecord of Invention™ form. Thelays are dan-
gerous in patent matters, Free information
on how to proceed. Clarence A, 0'Hrien &
Hvman Derman, 53-L Adams Building,
Washington, D .

UNPATENTED Ideas can be gold. We
tell you how and help you make the gale,
Particulars, with list of manufdcturers and
wanted inveniions segt free on  request.
Write W. T. Greene, 944 Barrister Bulld-
Ing, Washington, Id. .

I EBELL Patents. Established
Charles A. Brolt,

E in 1900,
TTOPM  Garson Ave.,

Rochester, W, T,

WE Make models and manufacture inven-
thong. Send 3 cents stamps for catalog.
Plerce Model Works, Tinley Park, TIL

RELL Yauir patent through a small classi-
fied] md in Popular Mecha~ics. Aany inventors
have found buyers in this way. Ask me for
proof—I1'11 gladly send it to you. F. W,
Johnson,  Manager, Classified Advertising,
oo E. Omtario S5t., Chirage.

99A

FREE Information about new ' magazines
for Inventors who want more profit from
thelr ideas. Write “"Buceessful Inventlons,™
B0 Barrister Blde., Washington, D. .

HAYVE You a sound, practical Invention
for sale, patented or unpatented? If so.
wrile Chartered Institute of American In-
yentors, Dept. 4A, Washington, ) C.

T INVENTORS. Do you know how to de-
velop wour Inventlon Into a salable produet?
The Howell Engineering Company is pre-
pared to cooperate in working out this prob-

lom. A pencil sketch and deseription secures
this cmplumllml 8118  Eastern Avenue,
_Philadelphia,

thL‘ﬂTDHH- Ln-l:lpr:r:tlﬂ-e getvice, Low
rates. 5748 N. IZ8th, Milwsukee, Wisconsin.

MONTHLY Maintaing New York
branch office. Co-operative Mail Service,
126D Lexington Avenue.

$LO00 MONTHLY Maintaing

INVEXNTOR'S Unlversal Educator; con-
talne 900 mechanical movements; 50 per-
petual motlons; instruction on procuring and
gelling patents and selecting an  attorney,
ete, Suggesta new ldeas. Priee F1.00 post-
pald in U.B A Address Albernt Ivetrich,
511-R Colorado Bldg., “uhln:lm:t D. L.
INVENTORS—Ideas developed into |rrI‘
tical inventlons. Working models built, Low
prices, Confldeniial service. Reo-Paul En-
elneerlng Co., T2 N. Gay Bi.. Baltimore,
Maryland. ey
T Inventors! We are in the market to
purchase a good Ppatent, preferably 3 small
ftem made of metal. WIIl purchase outright
or royalty, Purehasing Agent, 241 Front Bt.,
New York,

INVENTIONS WANTED

INVENTIONS—3mall Idess may have large
commercial possibilities, Write us for free
book, *‘Patent Quide for the Inventor.” and
“Hecord of Invention'' form. Delays are
dangerouz in patent matters. Free informa-
tion on how to proceed. Clarence A. O°'Hrlen
& Hyman Berman, 58-L Adam: Building,
Washlngton, Id. C,

HMALL Invenlions wanled by
turers. I'll help you sell your
Btanley Hull, 7828 Euclid Ave.,
Ohiu.

manufac-
invention,
Cleveland,

for velume mall order
huulnus. llarhi.nlr.l Equipment Halea (o,
Hﬂrnbﬂr of Commerce Bullding, Cincinnatl,

0.

INVENTIONS Wanted—Patented, unpat-
ented. If you have an idea for sale, write
Hartley's. Ine., Box 928-E, Bangor, Maine,

WE successfully sell - inventlons, patented
and unpatented. Write for proof, and tell us
what you harve for sale. Charlered Institute
of Amerlean Inventors, Dept. 4-C, Washing-
ton, 0. C

WANTED To purchase new inventlon or
idea for maill-order business. Btate clearly
what you have and price, . Ozment, 1203-K
Arcade Bldg., 8t. Louis, Ao,

PATENTS FOR SALE

INEXPENSIVE Device makes auto 11-
cense numbers clear at night. A modern
necessity, Nicholas Matula, 63 Baumer Bi.,
Johnstown, Penna.

WE Buy and sell patents. Owver 200 pat-
ents for sale, all lines. Inventlon Center,
ARTE W. Warren, Detroit, Mich,

INVENTIONS Made, perfected, £150 per

}lmducl.lrt day. Farris, Valley Junctlon,
A
T PRACTICAL Inventions now salable be-

fore patenting. What have wvou? Wrile
Chartered Institute of Amrrl:ln Inventors,
Drept. 4B, Washington, Iv. C.

PRACTICAL Evervday chemisiry—How to
make what you use. 242 practical workable
formulas of widely used products. Bave %,
Btart a paying buziness of your own. $2.00
postpaid. Popular Mechanles TPress, Itoom
(C36), 200 E, Ontario 8t.. Chieaga,

PATENTED Flexible tube wrench, Nev-
er on market before. Outrlght or royalty,
uzé on tooth paste or shaving cream. Hend
2% for samples and particulars. ‘The ‘Tube
Wrench , . Box 128, Herlngton, Kans,

INEXPENEIVE Device makes aute jacks
non skid Invaluable iry weather. Bell pat-
ont. Martinetti, 311 Central. Orange. N, J.

LAYER Cake layer. Biscuit and dooghnut
cutter. Ouiright or royalty.  FEugenie
La Course. 2101 - 11th Ave., Ybhor City, Fla.

FATENTED Adjustable wrapper for books
and merchandise. Cheaply manufactured.
Zell outright. L. Langehennig, 710 Braniff
]H.tll:ll:ni: Oklahoma City, (Fklahoma.

EL]I‘(‘T]III" An:ﬂ!lnme “William I'.a.reu"h
1108 151 St., College Point, N. Y.
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MANUFACTURING

MANUFACTURING, Diles, machlnery,
maodels, brasswork, whit¢ metal eastlng
moulds, Catalog Se. Baum's Metal Speclal-
tles, Kansas Cily. = -

INVENTIONS Manufactured in any quan-
tity at low eost. Btampings, dies, models,
ete, Estlmates and free catalog. Crescent
Tool Co., Dept. X, Clnclonati, Ohio.

MODELS AND MODEL SUPPLIES
BUILD . Queen Mary, 27 In. long. all

wonden model. Fully Hnishnl hull, cut to fit
parts, and plans. $2.50 complete, plus post-

nge.  Hend e stamp for eatalog. Minlature
Bhilp Models, Perkasle, IMa.
RAILWAY  Models., Catalog  handbook

Ef;. Walthers, 1564 West Plerce, Milwau-

-_‘L:M:'H'I‘ Model Attings, for E'.".Iia F anja z.mi
others. Hend for [llustrated Rat. A, 1,
;l:.l‘;:er, 1042-1 Etowah Ave., Royal 0Dak,
lch,

MAGAZINES, Books for modelmakers.
Write for free list. 20c brings sample
Modelmaker aml Model BRailroader. Model-
maker Corp.. Wauwatosa, Wis,

MODELS—Your ffdeas developed into pras-
tical working models, 80 yv.ara” suecesaful
experience: thousands of satlsfled customers.
Confidential service guaranteed. Bank refer-
ences, Semd 3¢ postage for J2-page book—
“Making Inventlons TPav."”" Crescemt Tool
Company, Dept. ¥, Cinclanatl, Ohio.

BHASE Gears, modela and model sup-
plies. Hend ¥ cents stamps for catalog.
Plerce Model Works. Tinley Park, TIL

POPULAR Prived model :amuna Eng na
ready to rum, $14.00. Clreular e, Anton
Hohaboy, 212" Price St., Rabway, N. J.

GLANT Maodels, 4 motor Clipper type
Junkers. 34xi&”, 32: LZ129 Hindenburg 58",
§2: Liner Bremen 387, 3$2.50. Imparted,
beautifully Hthographed on cardboard to cut
out and glue. Puppet theater, 19x53%, 24
colorful stage settings, cut-out puppets for
Cinderella, $3. Standard Speclalty Com-

pany, Box 2111, Gary. Indlans.
& NEW Catalogs: oo db—Engines, cmit-
Ings, small shop machinery., No., G7—23Mod-

elmakers, experimenters :ml I'I-IBI‘J'II!I':I!S ma-
teriala and supplies, No. F8&—) iumur
engines, locomotives, hw,t:- l-l'l-!] lln'l

supplies, ete. Elther postpald in T.8.A.

e gllver or ztampa, or all 3 for She. vl:au-
ada The. Refunded frst order. Evray Me-
chanles Bupply Co., 28 North Clinton, Chl-

ra
ﬁﬂllﬁia Ship, yacht, speedboat supplies

and fttings. Catalogs dime. Welcher, Tth
8., Fulton. N. Y. AR e e

HHIF Fittlnga llst and *Shipmodeler
Helps™ booklet 3%. Craftsman, 1208 Wil-
shire. Santa AMonica, Califernia.

BOOKS Covering hundreds of
Bilg catalog for S¢ postage.
irs Press, Room {(CI8),
Chicago.

PLANS, BLUEPRINTS, INSTRUCTIONS

MAKE Your own blue prints. Complete
capyrighted beoklet free on recelpt of $.25
In stamps to cover postage. Rapld Blue
Print Berviee, Cedar Raplds, lowa.

gubjesia,
Popular Mechan-
200 E. Ontarlo St.,

HOME CRAFTSMEN

LEARTHERCRAFTEMEN—Write for free
instruetions and price list of leather, tools
and beginners’ ‘llt% Hend Se for sample
cards, A der & Company, Dept.
F. 1038 Croshy :EII (hira;.u Tl

JOIN Profitable Homeeraft Club, free,
Magazine, particulars 10e. Turner, 650 E.
Rldorado, Decatur, Tllinois,

CHIF Carving. interesting,
Complete instruetions 10e. Nowers,
eral, Los Angeles, Callfornia.

ABSEMBLED — Timken mller  bearing
powerhead from Jjunk. Idea 20e coln.
Craftsman, Thornburg, Arkanzs.

inexpensive.
- 819 Ped.

“MODERN Wood sculpture.” Complete
instruction book on earving statues $1.00,
Lee Wood Art Btudio, Centerville, Ta.

20 FULL-HIZED Lawn ornament patterns
2%, 20 full-gsized sllhouette patterns 25¢,
4 shell bracket patterns 20c. Modern Wood-
eraft, 1543 Wadsworth 8t., Baginaw, Mich-
lgan,

HOMEMADE HBand saw, saw table, joiot-
er, grimder and 358 other practical shop sub-
jerts In Bhop Notes for 1936, only Sic post=
pald. Popular Mechanica Press, 1200 E. On-
tario 3t., Chicago.

POPULAR MECHANICS ADVERTISING SECTION

WANTED—MISCELLANEOUS

CASH For used microscopes, blaoculars,
slide rules. drawing sels, cameras, Burvey-
Ing, szclentific instruments, Lools, maring
equipment, typewriters, caleulgtors. High-
est prices paid day shipment received. Sat-
tsfaction guarantesd or shipment promptly

returned.  Elman's, 2302 Van Buren, Chi-
rAgo.
AGENCIES Wantled, every descriptlon,

Enormous untapped market Pacific Islands,
Ellis, Nadarivatu, Fiil.

OLD GOLD, WATCHES, JEWELRY,
PRECIOUS STONES

AUSTRALIA. The land of beautiful opals.
Opal catalogue free. Norman SBoward, Mel-
bournae, Aualn'l.il

W -'l'l'{‘l-l'hs Materlal, wholesale r,nul' 1=
perimental movements, Instructions. Lists
A, Htewarts, Carleton Bldg., St. Louls, Mo,

GEMSTONES: 1 buy., sell, szchange;
whalesale, retail. Cut, uneul. MeCamphell,
Calexico. Calif.

G000 HUNTING Waltham, Elgin watches!

New chromium, engraved, n-face  cases.
Aake blg money! 12 size, Jewel, $3.25.
168 gize, T jewel, $2.75. Ask for free cata-

logue, new plan.  The New York Jobhers,
T4 Bowery, New York.

Henid
Pontlac Wateh Co., Box G760,

GUARANTEED Rebuilt watches,
for price List.
Pontiar, Blich.

PERSONAL

STUTTERING And stammering corrected
at home. Descriptive booklet free. FPaul J.
Waolfe, Box 5%, Pittshurgh, Penna.

ATHLETE'S Fool? Instant rellef? Cooper
powder, G0 centa postpald. Cooper Products,
Fiushing, New York,

HAY Fever and head colds instantly re-
lleved by Buckhorn Inhaler or your m
back. Tell your friemds. $1.00 postpai
Dir. Flewell, 3137 Tiffin, Toleds, Ohio,

“FREE., Lmportant ut_tr-:ure on the at-
tulning @md lminulglnﬁ of natural health.
el Clinie, 30 lgelow Bldg., Seat-
tle, Wash.

MISCELLANEOUS

SLIDE Rule—""Blanking pressure™ malhe-
matieally correct, for englneera, tool design-

MAIL Order repalr service on watches and erg, draftsmen. Price 37 cents  postpaid,
clocks. Malnsprings S0c. Crystals 15c, He The Engineering Novelty Co., 633 Bailey
to Paul Jewelry Company, LalCrosse, Wisc. Bireet, Camden, New Jersey,

s ;'urit.um\ l'm-pqrﬁ' 12 lm 3 ;I:ullu?:llm:rn.
FOR THE HOME 10. Usze any heat. Free clreular aum's
Metal Bpecialties, Kansas City, Mo,

MAKE Automatle ofl furnaces for homes. TYPEWRITERS, Duplicators,  adders,
Buperlor to many expensive jobs. Instrue- | Watches, books. Bargaln lists free. Dee's
tlons 25c. Purchasing Servire, Valley June- | Exchange, 1123 Ho. 21st, Manitowoe, Wis.

thon, Towa.

BUILD Your own automatic coal stoker,
Only $147.50, No. 50 size, fully gusrantesd.
Eazy terms to home owners. Staples Foun-
dry Co., Dept. B, Mi. Vernon. Indiana.

GORGEOUS Clocks glven away. Detalls
mtamEi Distributors, 1031 E. 29 8t., Brook-

"!..l]ﬂkﬁ Bulld your own grandfather’sz,
banjo, shelf. Thousands built suwecessfully,
Home with beautiful chimes. Directions 10e,

Particulars free.  Clock Company, 167Za
Ruffner Btreet, Philadelphia.
BOORE Covering hundreds of subjects,

Big catalog for Je postage. Popular Mecharn-
fes Press, Room (Clé), 200 E. Ontario 3i.,
Chicago.

TOBACCOD

CHEWING, 4 Pounds, $1.25. Subac
smoking with burley. Turkish tobacco, 3
pounds $1.10 posipaid. Belmont Farnos,

Chatham, Va.

BUY At wholesale prices by mall—Clgar-
rutl.r: cin.ra,f Iﬂh?fmﬂ. .hl]I Ih:l.":n.dai Postal
stating r favorile brands Drings low post-
i'-f:" pr?’w Maberly, Hox 10Li, emlnm

RAZOR BLADES—SHARPENING

GUARANTEED: 10 Double edge blades,
1 blade sharpener, 1 box shaving souap,
}H‘I}tlﬁ: peneil.  Priee §.33.

efferson 8t., Brooklyn, X, Y.

TATTODING

AMATEUR Tattoolng outfits, free folder,
ilustrated catalog  Ge.  “Tatueo,” 631A
Houth Btate, Chicago,

ed 1lst.

TATTOOING Outfits,
“Waters,'™ 965

{TATTOOING Outfitsi.
tlstie with them. Cirrulars.

supplles. Tllustrat-
Put-tnam, Detrolt,

Learn to be ar-
HBergl. Bonzey,

367 Houth Main, Providence, Rhode Island

BIG Profits operating “"Specially Candy
Shop'” home. Outfits aml  instruction fur-
nished., C. A, Webster sold 300 pounds one
week, Write, Hillver Hagsdale, Inc., Draw-
or, (1, East Orange, 5

\0 "Doss! Sure cssh! Silvering ilrrors,
autoparts, veflectors, combinatlon outfit,
Write, SBprinkle, Plater, 288, Marlor, Ind.

ALASK A—Information opportunities for
settlers |u‘|nrru fishermen, ten conts. Alaska

Information Bureau, Juneau. Alaska.

MONUMENTS i; Up delivered, erected,
jarantesd, Thousands mld, Catalog free.

arble Granite Factory, A-17, Oneco, Fla.

WANTED—Hear fromm pariies  Interested
gold or sllver ores, burled or hidden treas-
ures. DBeérgman's instriment $5.00. Partle- .
ulars  free, Henry Bergman, Box 3J98T1,
Sprinefield, Alissouri,

YOU Can correet  nearsightedness, far-
elghtedness. astigmatism, and other eye dis-
orders through proven selentific principles.
XNo drugs—no glasses. Bend for free valu-
able booklet “'Eve Weakinesses"' today, Bel-
h.-&- Evesight Institute, Alexandria, Minne-
@il

HEWAP Or sell articles you don't need.
Get those you want. Bend dime for Bwap-

r's Gulde, lsting articles from all over
‘mited States. Bwapper's Gulde, Dept. P3A.
Delnhos, Ohl

TTREASURE Seekers—AMake your own gold
finders.  Wyss, LM% Frances, St Joseph,
Missourl.

GOLID Ore, direct reading detector, dia-
gram  with Instructions (o bulld, $1.00.
Hrulpture Art Bales Co., 200 East 88th
Hireet, Los Angeles, Calif.,

CUTE Anybody can make. Zine eiching
irocesi.  Speclmens, particulars, testimonials
or stamp. J. . Ikay, Windfall, Tnd.

BRONZE Tablets, desk plates, wall pates,
memarials, grave markers. Bronze, brass
and aluminum casting. Wandkey Pattern &
Foumlry Co,, Anderson, Ind,

LARGE Signs to order. Poster paper, o
ecolors to E'I- foot vard wide $1.50 poat pald.
“FRdwards." dth Street, Galena, T1L

PHYRICIAN'S Chemiral rvemover enables
you Lo remove own tattoos st home. Com-

plete  treatment—§2.040, Case  Chemlcal
1B#£_HET;“r‘:rm“t::'i'll“?;?;g”“:"LJ"?;'Iﬂ:}ng Company, 1222 L Street, Washington, I, C,
= W,
%;:a_l::!“::_nf‘;ﬂﬂ.ﬁﬂﬂ East First Btreet, SURVEYING INSTRUMENTS
BUILD Your own eard table. We supply GUARANTEED Factory rehuilt translts

fancy veneer deslgn, three contrasting woods,
glued t6  backboard, sanded., E5.00. Roy
Haneock,! 323 Douglas, Portsmouth, Va

KEW Jewel-like colored plastics make
beautiful., valuable articles. Hamples, prices,
project sheets, 25¢. Liberal introductory kit,
£1.95, "Plastlcs Company, 277 DBroadway,
New York

anil levels for rent (with purchase optiond
or sale {cazsh or terms), Order now hefore
prices advanee, We will repale. trade in,
or buy your old Instruments. Ship prepald
for estimate and valuatlon. Write for List
A-20 and complete Information to Warren-
rnlahl Co., 136 N, 12th Bt., Philadelphia,

WANTED, “New Sereen Talent.”  Lynn-
peltecher, 2000 Jullan, San IMego, Calif.
AMATEUR Cartoonists can earm $33.00
weekly, spare L(ime, duplicating- cartoon ad-
vert fsementa,  B-M Syndicate, Argyle, Wis

§1.00 MONTHLY Maintaina New Yoark
hranch  office.  Co-operative JMall Bervice,
126F Lexington Avenie.

AEWAPPER'E Friend, R4, Haline, Mich-
fgan. Interests swappers, collectors, sports-
men.  5ile year, gample 1fe,

BCORESR Of tested money making ideas
for home, shop, Farm. Send for 1ist, Ii's
free.  Topular Mechanics Press, Room ((6),
200 E. Ontarie 5t., Chicago.
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"REDUCED v WAIST
8 INCHES"

I‘- L_ > | - '.'l 'Eiii
WhyDon't YOU Test theWeil Belt at Our Expense!

You will appear many inches slimmer at
once and in ten short days if your waist line
is not actually 3 inches smaller. . . . it will cost

yvou nothing!
Mazsage -Like Action Does It!

You will be completely comfortable as the
massage-like action gently but persistently
r eliminates fat with every move! Gives
\ erect, athletic carriage . . . supports ab=
HO DRUGE, dominal walls . . . keeps digestive or-

gans in place . . . greatly lncreases
plETS OR | your endurance. Experiences of thou-
§ sands of men !Illt fy us in making

"

EXERCISES | you this unguali reement: Ifyou
i donot REDUCE your WAIST 3 INCHES in
‘ 10 DAYS . . . It wlll cost you nothing!

' Bimply write name and address on posteard
: and we will send you llustrated folder and full
details of our 10 DAY FREE TRIAL OFFER.

THE WEILCOMPANY, EB10, HiTi St , Wow Havan, Comn.

SEND FOR 10 DAY FREE TRIAL OFFER

Dissel sngines,
want thia new timely bobk
of practical, useful (nforma-

e,

“AUDEL'S DIESEL [ENM-
GINE MANUAL' with Gues-
tiens and Answers explaing
in simple, concise langiage

Fundamental Dieael
Principles — Operating Prin-
ciples—Engine Starting — &ir
Starting Valves—Fu#l Spray
Valves — Inlet and Exhaust
Valves — Valve Timing— Fuel
Pumps—Fuel Injection Com-
préadars—Starting Air Com-

roEsors — Scavenging A r
DMpressors — Pistons a nod
Fis

=Fuel @il—=The Engine |
digator — Governors — Englne
Reversing — Semi-Disssl En-
glnes — Migh Spesd Diesal En-
ginps—Answers on Operation—Horse
Power Caloulations.

The |llustrations and texts ore clear
and easy to understand. Al details are
lainly brought out. This book is of extreame
value to enginesrs, oporators, students and all
who desire a knowledge of the Diesel engine.
A handsome book, Mexible, with gilt LI
300 pages—il lustrated.

Send for free Diessl Tolder today.

201 (LI} THED. AUDEL & CO., 49 W. 23rd St., Mew York

Please mall a copy of AUDEL'S DIESEL ENGINE
MANUAL. If satiafactory, I will remit 82 on s
safe arrival, othorwise I will return the boolk

2

ADVERTISING SECTION

T TAKES BRAIN o earn money —
irained brain! The man without training

is usually the man without cash. You
can train your brain! Thousands of men
have done it through spare-time study of
I.C.S. Courses. Be a cash man —be a

trained man —mail this couponl

INTERNATIONAL CORRESPONMDENCE &C HOOLS

Box 5634-H, Seranton, Penna,
Without cost or obligation, ploase send me & copy of your booklet,

“Whoe Wime and Why," and full particulars about the subject

before which 1 have marked X:
TECHNICAL AND INDUSTRIAL COURSES
O Architect O T‘l_umhln:
O Arshiteotural Dirnftaman O Air Condltioning
O Stenm Engineer
O Bieam Eleotrio Engineer
0 Muarine Enginesr
£ Civll Engineer
[ Highway Enginess
0O Bridge Engineer
O Bridge and Building Foreman
O Surveying and Mupping
[ Refrigerntion
O k. R. Locomotivea [ Air Hrakes
] R. R. Beotion Foreman
O K. . Signalmen

O Heating

O Building Estimating

0 Contractor and Huilder

O Stractural Draftainsi

O Btructural Englneer

O Electrical Engineer

O Electric Lighting
Welding, Eleatric and Cias
Il:il.d.i.n.[ 51}.“" Rlueprinta

O Telegraph Engineer

[ Telephone Work O Hadia

O Meahanical Engineer

O Mechanical Dirnftaman

[ Muaehinist O Toolmaker [ Chemistry O Fharmasy
[0 Patteramaker [ Boilarmaker [] Coal Mining
[ Bheet Metal Waorker 1 Navigation

O Cotton Manufscturing
O Woolen Manufacturiag
O Agriculturs

[ Heat Treatment of Metals
O Management al Inventions
= .li-.hf.ﬂ' l:‘:1315‘-':“"1- O Frult Growing
rintion Engines Fik H
A::::amnhil- Muochania O Poulury Farming
BUSINESS T“AIHIIIHILEEEREH "
Bsi M il O Bisd orfespondenss
5 uﬁﬁ.u:ﬁ:m ? [ Letrering Bhow Curds O Bk na
Indusirial Management O Sten phy and Typing
O Traffic Management O Ciwil B v e O Mail Carrisr
O Apevuntancy amil C.TUA, O Railway Mail Clerk
Comching [0 Bookkeeping [ Grade School ﬂl-lllllfﬂl-l
O Secrstarial Work 0 High Behool Bubjocts
0 Cost Aceouniant O College Proparmtory

[ Baleamanahi [ Advertising O First Year Collegs [0 Spanish

[ Bervies Station Balesmanship O Ilustrating O French

O Wallpaper Decorating [ Cartooning O Lumber Dealer
ﬁnr:mnmhin 0 t Houss Muansgement

LT T T —

Addresi. ... =

L1 T R,

Present Position.... b pih S LD R N A b L A AT R TRy
Il pou reslde in Consda, send fhis eoupom [0 the Internat ional
Corregpondence Sehools Canodian, Liwdted, Monireal, Canada

When writing to advertisers ploase mention Popular Mechanics
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STAMPS and COLLECTING

{Continued from page 36A)

-

Left, recent Mother's Day stamp issued by Austria. Center, current French semipostal issue.
Right, Bermuda pictorial with frame of sky blue and scene in black

sealed, and include one cent forwarding
fee for each cover., Commemoratives on
outer wrappers will be appreciated.

g

Official cachets of the Texas Centennial
commission for September and October
are as follows: September 7, San Angelo,
pioneer celebration; September 14, Long-
view, Gregg County Centennial fair; Oe-
tober 3, West Columbia, commemorating
the first congress of the republic of Texas;
October 5, New Braunfels, Centennial cel-
ebration; October 14, Beaumont, South
Texas State fair; October 16, Nacogdoches,
historical pageant; Oectober 21, Refugio,
commemorating revolution battlefield;
October 29, Waco, Brazos Valley Free fair.
Collectors should prepare their covers,
“ready to go,” and send them under sepa-
rate wrapper to the postmaster in the city
named, with note requesting the cachet.

——

Sergio Perez Grau, editor of the Phila-
telic department of “Puerto Rico Illus-
trated” will sponsor a handsome printed
cachet on October 7, Send only name and
address and four cents in coin to Sr. Grau,
c¢/o Puerto Rico Illustrated, Fortuna, P. R.

Recent Issues and Discoveries

Bermuda's recent issue of pictorial
stamps was one of the last colonial sets
showing the portrait of the late king upon

some values. The second, illustrated, pic-
tures a racing yacht in full sail, in a strong
breeze. In this example, a sea horse, the
emblem of Bermuda, is shown in each of
the upper corners. The frame of this stamp
is sky blue, and the scene is in black.
T

The latest French semipostal issue is
inscribed “For the children of the unem-
ployed.” This stamp was placed on sale as
soon as the leftist party came into control
of the government, and the current aid
stamp, which was inseribed, “Aid for the
intellectuals,” was suppressed.

i

“One of the beautiful stamps of the year”
is the description most frequently heard
in connection with the mother’s day stamp
issued by Austria. The design is taken
from a painting by Durer.

Stamp and Coin Notes

The original announcement of the two
series of stamps to commemorate heroes
of the army and the navy contemplated
the release of the one-cent stamps about
August 1. Recent reports state the first
values cannot be issued until later. Ru-
mors are current of stamps to honor Fred-
erick Douglass and Mother Seton, both to
go on sale before November 3. Should
these be issued, the army and navy sets
may be postponed.
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE

FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU

A Complete Mastery of
MATHEMATICS

Prepare now to advance yourself
to an important job by Mathe-
mafics Training. Mathematics
is the foundation of all me-
chanical and scientific work,
and of all business or industry
hased on science. Without
this essential knowledge even

the most capable man is left be-
hind while others forge ahead
to better jobs, bigger contracts,
more money. You need mathe-
maties to solve technical prob-
lems and to improve, speed up
and check on vour work and
the work of others.

Now you can learn mathe-
matics by an easy, inespensive
and time-saving method. A
very simple and extremely in-
teresting course in book form
has been prepared for you by
an expert who has devoted a
lifetime to teaching practical
men the fundamentals of this
important subject.

MATHEMATICS

FOR SELF-STUDY

By ..f., E. Thompson, B.5., A.M_,
Dept. of 5‘] thlmch‘-ﬂ,
Pratt Institute

These books start right from the bes

&mm:g with a review of arithmetic
A Campetn | e thi save ntine
L U
E"‘;m and hr:l.:;.ru aof 3'*Lurhtirs:1- '!i"hl‘“ .'I"'.'" lhtl
eference right imto higher mathematics anc
Lihrary in show 3'r-u]h-m.- _siFmIr it ini when an
expert explains it for vou. In no time
5 Volumes | ut ull you will be tackling with ease
the most difficult questions on this
Arithmetic
subjoct.
Algebra
S nsersd An Expert’s
Calculus Simplified Methods
' Mr. Thompson, the author of thess
1598 Pms Mustrated books, has had many years' experi-

ence in mathemasticnl training. He
presents each practical method snd problem in the elearest,
stmplest way, He gots right down to the kind of information
that vou need in yvour daily work.

Send No Money—Mail This Coupon
for FREE EXAMINATION
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D, Van Nostrand Co., Inc., 250 Fourth Ave., New York
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months—total $5.95 (5% discount for cashj. I
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Every Needed Fact, Figure, Formula,
Every Sllnrt:uii: a:tl;:‘ Special Method
n

WHOLE FIELD of
MATHEMATICS

Now in ONE Handy Volume

For the firat time you can have this wealth of proctienl mathe
matienl imformation, covering every trode and business, con=
dens=eil into one handy book for qunrk riforence.  This vealume
puts right nt your finger tips instant facts nnd formuolas for
making every kind of mathematical ealealation. From hun-
dreis of different sources, this priceless information has been
nthered Lmzstlmr, boiled down
into brief, simple Innguage, and
applied to netunl problems.  Every
mnn in business, every man in the
mathematical trades, every man
who ever usea 8 tool or has to make
poloulations or estimates in office,
or home, will find here a
trepsury of money-making,
moneyv-saving ideas,

THE
HANDBOOK
OF APPLIED
MATHEMATICS

Mo previous knowledge of mathematies i
nieede] No study I8 reguired. The
ApeeCifin Informatlon you want ls easy to
find, by looking It up In the Index, Tha-
book takes Uup every
trade and glves you prio-
tieal methoda, enally-
worked formulns I'nr aolv-
ing every [pru blem.
Thousands of specifie ex-
amples show Yyou just
how to make your cal-
culations. [f your work
Involves mathematies in
any way this somplete
referense handbook s an
Indispensable part of your
fuuhrmn:nl'. It is nn nmaz-
ing time saver for any one
coneerned with engineer
ing, architecture, slap=-
mcfl machanies, econ=
xif.rurt.l:m. automaoblles,
machinery, printing, or-
any other Industrial
work: or with neeounting,
auditing, manulaeturing,
ooEls, taxes, or any other
business mathematies. No practieal man, no houss owner who
makes an oosuslonnl repalr, no one who has & home work-shop can
aford to be without the valuable information gidekly found In this
book. A few of the subjlects covered:

sliop,

En tirely NEW
Greatl}' ENLARGED
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i WNEW MA-

Arithmetic Excavations and Mechanics Sheet Motal Work
(including Slide  Foundations Painting Radio
Rula) Concrete Plumbing Eleciricity
Algetsra Brickwork Glazing (D.C. and A.C.)
Geometry Carpentry and  Paper Hanging  Print Shop
Trigonometry Building Heating Business
Weights and Lathing and Machine Shop Mathematics
BASUFEE Plastering Automotive Shop Accounting

EXAMINE THIS BOOK FREE

Send No Money—Mail This Coupon

D. VAN NOSTRAND C0O., 250 Fourth Ave,, Mew York
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THIS WMORMING =

PaDTS OF THE
LAKE AMND MEET
HERE IN TIWE
O COOK
L

FiISH In DIFPFEREMNT | — —————

AND THE OMNES wWHD DME

BACK WITHOUT FISH
WILL HAVE TO DO
THE COOKING ! :

'_n"

J MEARLY LUNCH MME AND
' NOQ FISH. IVE HAD MIGHTY
POOR LWCK THIS wHDLE)_)
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TOBACCO BAIT

NICE MESS O'Bass
YOUVE GOT THERE | |
STRANGER - HAVEN T WELL , YOU

1 ALwAYS KnNEW
YOU WERE A
COD FISHERMAR, F

ILL SWAP My

EXTRA T QF
PRINCE ALBERT

EVEN HAD A STRIKE | CAN'T Haue FoR a courLe |PRINCE

— YET EVERYTHING| |~ ©F THOSE /AL BERT—

— — T HaER™T & [ BEAUTIES L . QE?_.T OF US
i CRJMB  OF Wl CAUEHT Anye

THILG!

AR, O, bAR-
THATS WO
THE WHOLE
SToinG O
FlSH —J

YOU CAN'T GO WRONG WITH PRINCE ALBERT!

o

.

When a man gets around to smoking Prince Albert, he [
discovers the kind of tobaceo joy that otherwise he might
spend a lifetime looking for, There’s good reason why )
Prince Albert is the world's largest-selling smoking to-
bacco. The pick of sunny tobaccos gives it deep-down
satisfying tastiness. The special "erimp cut” insures cool
smoking. And the "no-bite” process takes out all nip.
Prince Albert is tops for roll-your-own cigarettes too,

P R A B R P R e T e
TRY PRINCE ALBERT AT OUR RISK

Smoke 20 fragrant pipefuls of Prince Albert. If you don't
find it the mellowest, tastiest pipe tobacco you ever
smoked, return the pocket tin with the rest of the tobacco
in it to us at any time within a month from this date, and
we will refund full purchase price, plus postage. (Signed)

R. J. Reynolds Tobaceo Co., Winston-Salem, N, C.

When writing to advertisers please mention Popular Mechanics

“ONG BURNING [PIPE'AND
I} cicAreTTE|ToBACCO|

50 pipefuls of fra-

grant tobacco in every
i 2-0z. tin of Prince Albert

'3
THE NATIONAL |
JOY SMOKE!
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HE traffic light turned green and
every car spurted ahead of the sales-
man in the tan coupe. The same thing had
been happening for days, so the salesman, a
stranger in town, pulled in to the first garage
he saw.

“She’s lost her youthful pep,” he com-
plained. “Sluggish at lights and everything
passes me on the road.”

“What you need,” advised the garage man
after an inspection, “Is a set of new plugs.”

“O.K. Put 'em in while I make a call,” or-
dered the salesman, glancing at a shelf filled
with cartons bearing the name of a well
known spark plug company.

The next week, back in his home town, the
salesman’s tan coupe was spitting and sput-

tﬂring worse th ever. The EXEIS]]EI‘EIEC] They look much alike, but plug at left is rebuilt

nd one en right is new



;;: owhn service station.
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dviver took it to his

~ “What you need,”
said the service man
aftgr an inspection,
“is va set of new
plugs.”

“You're crazy,”
chortled the sales-
man. “Those plugs
are new. Just put 'em
in last week.”

“These plugs are
not new,” retorted
his service man. “They're old ones that
have been rebuilt. Your car would have
performed better if you hadn’t changed
at all.”

The salesman was just one more inno-
cent victim of the spark-plug racket. He
paid for new plugs and assumed he was
sold new plugs made by the manufacturer
whose name appeared on the cartons on
the shelf. But the plugs in his car came
from a barrel under the counter. Perhaps

. if he had bothered to inspect them after
they were installed, he might even have
seen the name of the manufacturer on
them. But they were not new plugs
turned out ¥y this factory. They were
discarded and worn-out plugs which had
been reconditioned so they would pass
casual inspection and could thus be fuis!.'ed

‘I'l 1; - 7 Voof

-

ol

off on the public at new
plug prices by unseru-
pulous dealers.

Unless you happen to
be one of those “cranky"
owners who hangs
around the garage while
your car is being re-
paired and critically in-
spects every part that
goes into it, you also are
likely some day to be
taken in by a spark plug
racketeer. And even if
you have sharp eyes,
you still may be fooled
unless you know what
to look for and where
to look for it.-

The spark plug racket
is an outgrowth of the
depression and the de-
mand for low-priced
merchandise. The rack-
eteer's “factory” is
some secluded ga-
rage or loft where
there will not be
too many prying
| eyes or too many
/ questions asked.
Reputable but un-
suspecting garages
and repair shops

Top, examining cores with microscope in spark plug
factory. Center, cores ready for firing. Bottom,
note bent center electrode of rebuilt plug at left

are his source of supply and he pays men
and boys two or three cents a plug to visit
these places and collect worn-out and dis-
carded plugs which the shops assume are
to be sold as junk.

Instead he takes plugs apart, cleans the
cores, sandblasts the bases, files off the

(Continued to page 144A)
-, o L L
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‘_ Musical World Tries Out d&d ‘In-s'}rﬁments

Muxic comes in unusual
pachages, new instru-
ments or combinations
of old. Top, left, piane i /%
with reed back is des
signed for wee in center
of roam. Center, playing
the cello-horn, a com-
bined string and brass
instrument, before a re-

cent convention AN

Above, hall clock with chimes
connected with a butten at the
front deor. Pushing the butten
announces cixitors in the mel-
low tones of the chimes

Thixs instrument has the sound of ¢ herp, -
but iz played lihe a piano. It is called the

uibrq-)lurp . & — !
w. e . : F ’ : ) -
J‘ g M[ ! _J-‘-_‘_! s _.l: 'f‘ ! .“"" " : -.: ; ... p F '_"“ l\—.“ v ol ' i - r "-'
L™ . —_— L a& . " \ 4z
. - i" - L - " t. ‘h " ; “_ *
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Flexible (‘}la S rellﬂw HGRY o come through /when fhe
| lamp flashes. Although this coating re- qu'

| duces the amount of light given off by the
| lamp, it is said that sufficient blue, violet
\ and ultraviolet light rays pass through to
\ pruduc& a good negative. The inventor
plalms that a person may be photograph d,
ith the new flash lamp, without kno 3
his picture has been taken.

:.-:‘
BreadZ/[ade with Wood Sugar o
Stays Fresh Longer e

Bread which it is claimed remains fresh
much longer than the ordinary yeast-
leavened kind has been patented recently. ™
* The addition to the dough of a small}
amount of wood sugar, known as xylose_)
and obtained from straw and other vege- |
table materials, wards off staleness, it is
® asserted. In other respects the dough mifk=—.
ture is the same as that used in making Y
ordinary yeast-leavened bréaM ¥ = * :

. : . 78 i %
a5 T Auto Cnnvqrted into Train

.

e . ; s Serves Mountain Line

Bending a Mexible .ginu .rildrk len‘l". .purt pl‘ u‘lﬂmu:ﬂ
stage selting made of this glass )

<

= Rapid and economical service over the
NV » Colorado Rocky mountains is provided by
ﬁ \. Glass almost as flexible as rubber is of~ an auto-train. Made from a 1922 Pierce-

F |

fering new stage effects in motion picture§ Arrow automobile pﬂWﬂI‘iﬂ; by a six-
f"'"_J__ and recently palm trees made of the glass. “cylinder engine, the train runs six miles
AL
)
¢

were used as a setting for one scene of a/
‘Hollywood production. This particular,
kind of flexible glass was developed 'b:.,r
Vienna scientists. It has a tensile strength
« of from 2,500 to 3,600 pounds and a forcee

c:w 147 ﬂﬂﬂ pounds is required to break it

c‘rﬁ one gallon of gas. Its maximum speed
mn the level is thirty miles per hour. The
Front and rear

Leonv ersion was simple.

hendmg It also has been found that™<

e glass can be permanently twisted by ‘ar
steaming. It possesses all the pt‘[?pL[’llL‘:_q’__; <
of-brdinary glass, it is claimed, with the=
added advantage of flexibility. It is being =
tested as a material for automobile win- b
dows and windshields.

= Here is the auto-train ready for its 162-mile run
= through the Celorado Rockies

blin Photo Flash .‘" ‘m
y f\?ﬂn}g dng Shﬂ L " wheels of the automobile were removed
revents Lye Shoc . and the chassis was set on a girder at-

Patents have been issued for an anti>
blinding, nondazzling photo-flash lam
3 which eliminates eye shock incidental t

\y the taking of pictures. The bulb of %:

. lamp is coated with a lacquer colored

% 8y hlu’ dye ,which ymts little g]aruy!,/

PR MR- M‘ 2% V6 3§

tached to the baggage car. The drive shaft

~ was geared to the front group of four

wheels, Power from the revolving axle is
transmitted to the middle group of wheels
by a sprocket chain. All three sets of

wheej have h?g hg complete ayto-

29 9= B3u Y
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light baggage and eight
passengers, weighs 15,000
pounds. The train has a

e " -

.‘ > . ?
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train, which carries mail."
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Latest “Tear Drop” Auto

cowcatcher, a horn and a
fuel capacity of twenty-
seven gallons. Regular
schedules are maintained
between Durango and
Ridgway in southwestern
Colorado. The auto-train
was devised when oper-

ation of a steam train on
the 162-mile line became

too expensive. ? é (.

Adjustable Top
of Art Table
Locks Itself

Easily adjusted to the
desired angle with one
hand, the top of a new

art table remains in that position until

unlocked by raising it to its full height.

This movement automatically releases the

elevating rod which holds the top in posi-
tion and allows the top to lower to hori-

Has Onlg' Three Wheels
AN 3 f e

Framework of tm-dmp car as the rhn--wh-drr neared completion. .I'l'uh
engine located ab rear, near the single whesl

\

Sell-locking adfjustable table top is a convenience
for the artist or the draftsman

zontal position. All working parts are
sealed and there are no thumbscrews,
bolts or ratchet devices. The tr.}p m
«adjusted to any angle. '-"“‘

ress K'Elll'j' 1" ...l.ﬂ/‘l

1614 MONROE STREET
EVANSTON, ILLINOIS

Constructed of welded aluminum, a
three-wheel streamline automobile has  ~ '
been built by a Los Angeles mechanic. 4~
has four seats on rollers which will shift
forward or backward. The design calls for .
location of the radiator under the floor at
the front and for reversal of the fan to
draw in air for cooling the six-cylinder
engine, A back tire may be changed b .
jacking up the car, unbolting the whe%’ q"’-:’
and permitting it to drop down. The car
has a front whee]. drive.

i .f

Scﬂuﬁng Brush Is Refillable
with Steel Wool

Designed to be

4

scouring brush
feeds steel wool as
it wears, Addi-
tional steel wool
is pushed forward
by means of an
adjustable plate.
The refills are packed in light cardboard
tubes for easy installation in the empty
handle. The brush is handy in the kitch-
en, the garage and on the farm. -
garag O\)

[ Archaeologists in Austria recently dug
up brogze razors more than 3,000 years old.
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Endless conveyors of flexible rubber,
~moving pipe lines sectioned off into con-
tainers like a chain of buckets, carrying
“" liquids or solids at high speed without loss
.. en route, have just been placed on the

market. The rubber pipe line—built in
two longitudinal halves which seal them-
selves together, but can be pulled apart at
any point to receive or discharge a load—
automatically picks up its cargo, locks to-
gether in airtight, watertight tubing and
“fAows" to its destination like a belt, turp-

o ‘,‘ e ‘.J'-_ p N
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Rubber Pipe Line Is Endless

Above, rubber pipe line in in-
dustrial plant. At left, how

itz two halves open, discharge
their load, and seal themselves together again. Chain
embedded in ¢ach side of pipe reinforces it

sing sharp corners, climbing vertically and
trayeling beneath floors or streets, Its use
«in the mine would eliminate dust. Foods
angd chemicals which must not be polluted

# or subjected to atmosphere can be carried
:fin it.
¢ tofigue-and-groove lock so tight that lig-
N Zuids can be conveyed for thousands of feet

The two halves are joined by a

without losing a drop. It can be shortened
wr lengthened by vulcanizing ends. The

’g_qtiﬂnal compartments in the rubber line

ibute the load evenly, so that heavy
rna‘; rials do not pile up excessive pres-+
sures when traveling vertically. Rubber,
carries the load without stretching, for thE'
tension is borne by two steel chains em-
bedded in the pipe, strengthening it with-
out affecting flexibility. A four-inch line
moving 500 feet per minute could ecarry
120¥ons of material in an hour. In the in-

¢

.—,

1

s

- . fr " ht L]
dustrial plant; the I‘l'.'rll.l}rl’..', Themslg 1 }tT ’
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minal, the rubber pipe conveyor can carry
—wet or dry—such materials as plaster, .

-
&

[

soap, grain, sludge, wood pulp, sulphur/s

tale, coal, ashes, salt, chemicals, and vari-
ous foods. Three products which are not
readily conveyed in it are large sizes of
rough-metal ores, coal and stone. It can
be used to load ships or freight cars, and—
has certain advantages in ridding mines
of water for it lifts water in its separate .,
containers instead of pumping it out under ™
pressure. Because rubber resists wear and. ¥
the attacks of acids and weather, the flex- =
ible pipe line endures long exposure to %
hard work. kg

Photographs of Burned anhi
Expose Forged Signatures

When the Brooklyn, N. Y., police at-
tempted to bait a trap for three alleged -,
bond forgers, they met with apparent [ail-
ure when they found that the bonds and
the signatures on them had been burn
to ashes. However, the erime laboratory
of the police department came to the res-
cue with microscopes and chemicals, then
made 300 photographs of the charred
scraps of paper. Finally a picture was ob-
tained which, while not a photograph of a
complete bond, was deemed important as
evidence because the police claimed it
showed the signatures which they allege
were forged.

= ]

Photograph of partly burned bo
Ilyn palice in forgery investigation

L W

.slabs is a dovetail slot, centered so that the

weight of the bricks. Mortar is applied to.
_the slotted back before the brick is “hung.” ‘.

, The cost of modernizing a frame house by

& 0 L .U
- L | .
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Bricks Hung on Metal Hooks
Cut Modernizing Cost

(AXXLL.
‘;‘:w\’ 'I’*"'i

"*li

Thin bricks are .p.ru.lﬂﬂ' ¥ alined and supported by
prongs on mesh naoiled to old wall of house

Intent on developing business by cut-
ting the costs of home modermzahun,
Maywood, Ill, contractor has d
method of "hangmg thin brick veneer on
metal prongs that project from a reinforc-
ing mesh panel. Old frame and stucco
houses can be given new brick walls at a
small outlay, since no additional founda-
tion is required and the three-fourths ..
inch brick veneer, made of the same ma-
terials and in the same colors as regular

face brick, is easily applied over the old
wall. On the back of the brick veneer

=l

L

AT
brick is reversible, Before hanging the .
bricks, a stiff, copper-bearing metal mesh
“curtain” is securely anchored to the old -
wall. Projecting hooks or prongs on this -
‘patented mesh fit into the slot of the brick b

slabs, the mesh thus helping support the” ; >

this method is repaid in a short period of
years by reduced maintenance costs. One
large house which had a recurring paint
hill of $400 was brick-veneered by this
contractor for $1,100. The pattern of the
hooks in the mesh curtain assyres perfect
alinement of the bricks.

@[ Sound travels 11,000 feet per second in
ice—more than ten times the velocity of
suund thrnugh air.

3L

Qicnre 7
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‘Eye in Sky’ Camera Judges Close Horse Races

When the finish is close at Arlington Park in Illinois, less than two minutes elapse before a photegraph
o showing the winning horse is in the hands of the judges. A movie camera nearly 200 fest above the
track is used to catch the horses as they race under the wire., Then the film is sent through the devel-
oper and an enlarger which magnifies the tiny motion-picture frame. From there it passes into the
printing process and a second later the finished picture is sentyslidingadawn to the judges’ stand on a
chutelike device. The judges frequently find it necessary to n-tirrt ta the Anish-line photo in deter-

mining the winner of close races
"™

R > T 8 N T e 1Y Stk
3t t': 33~ MNMILX 11:5?
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FROM the Rockies to Chicago between twilight and dawn races the million-dellar "City
of Denver," glittering ten-car streamliner hauled by this massive Diesel-slectric power car.




PART |

A

NEW era of rallroading

has captured America.
(ione ure the days of
= stuffy coaches with
dingy red-plush seats, einder-
strewn window sills, aisles littered with
aromatic orange peel, and exasperating
waits on the siding for the limited, over
an hour late, to elear.

Fast freights now rumble through at
the speed of vesterday's passenger train,
while Ameriea rides—and watches—the
streamliner.

Across the prairies it streaks, a silver
shaft, a bolt of gold or blue or canary,
slicing fhe continent in half, bringing
(‘hicago to the foot of the mountains,
thrilling breathless ** galleries’’ at every
highway erossing, Townsfolk that had
forgotten the railroads, country dwellers
who had quit driving to town to meet the
5:10, park along the road to see the

PASSENGERS boarding the
"Green Diamond,” Chicago -5t
Louis streamliner of the lllinois
Central system, are greeted by a
stewardess in green uniform wheo
attends to every went of the
traveler. The vestibule steps fold
inte the bullet-shaped side of the
Below is the Diesel-electric
locomotive of the "Abraham Lin-
coln," another Chicago-St. Louis
speed frain.

CAar.

streamliner flash past at eighty, ninety,
a hundred miles an hour. By night the
low, musical blast of an air horn, the
vertical shaft of light piercing the sky
warn of the speed train's approach, and
suddenly it is gone, a streak of gay
lighted windows alluring as the port-
holes of an ocean liner.

Aboard the train a passenger, eount-
ing telegraph poles and checking his



fNDIRECT lighting and wood-
veneer paneled walls trimmed with

aluminum lend a smart modern
accent to the lounge car of the
City of Denver.” One of the
Burlington railroad’'s Heet of
ZLephyrs" is shown below,



wateh, asks the stewardess what
speed they're making.  The
stewardess, dressed 1n oa trim
ereen uniform, picks up the
telephone in the observation car
and ecalls the head end. Tele-
[r]llr!u'ﬁ are loeated at stratewie
|||ni||t:-. throueh the streamliner.
The M ESSH I reaches a  loud-
speaker 1n the engine eab, and
the engineer, with a look at the
speedometer, lifts his speaker
and calls back: **Eighty-seven
miles i hour.”™'

Minutes squeeze the miles in
this new dayv of railroading.
Two Vears ago the first of these
modern traims rocketed across a
startled continent. Today a fleet
of more than twenty streamliners
clhieks off more than 115,000
miles each week, six million
miles a year., Forty-four miles
n fortv-four minutes between

J

STEEL louvers affard
privacy to cccupants of
berths on the Union
Pacific's "City of Los
Angeles,” and a curtain
pretruding inte the aisle
allows more room for
dressing., At the right
is the ladies' "makeup
room’ aboard the Den-
ver streamliner.
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METAL grillwork and colored glass add decorative touches to the dining car of the
"City of Denver,” made more spacious by the side seating arrangement.

Boston and Providence, six round trips
a day, races the ‘“Comet’’ of the New
York, New Haven & Hartford. Travel-
ing salesmen who used to sleep two nights
on the train now leave St. Louis after
breakfast, enjoy a noonday luneh at a
counter in a cool, clean ear, reach Chi-
cago in time for an afternoon’s business,
take the streamliner back home in time
to sleep. Two hundred ninety-four
miles, each way, in two hundred eighty-
five minutes. Over three railway speed
lanes between St. Paul-Minneapolis and
Chicago, six trains run daily round trips
at better than mile-a-minute paces. This
was the proving ground where railroads
found passengers multiply when drama

replaces drabness. Here the Burling-
ton's twin *‘Zephyrs’' packed in pas-
sengers so steadily that these stream-
liners were called on to make two trips
a day. Eight hundred eighty-two miles
of high-speed travel for each train every
day in the week between 8 a.m. and 11
p.m., with just one hour’s rest between
trips in mid-afternoon. By the end of
this year a $5,000,000 fleet of eight
Zephyrs will be plying the Burlington
lines at a rate of probably 40,000 miles
a week. The Union Pacific already has
a fleet of six streamliners in serviee that
cost $5,000,000 or more. The Southern
Pacific is building trains for a faster
Los Angeles-San Franciseo ran.  The



MOST powerful Diesel-electric locomotive
in America is the Santa Fe "Super-Chief.”
Left, a straamlinar's power plnn!‘.

Canadian Natwonal Raillways have
just built Canada’s first streamline
ensine, a4 stedm locomotive of '.:i—
guntie proportions to haul its erack
irains into Montreal from the west.
And so from Boston to Bangor,
from Whashineton 1o New York,
from Detroit to Toledo and Cleve-
land, and down the Mississippi
Valley, the rails are singing the new
song of speed

But it is the west that shrinks
most dramatically under the iying
wheels of 1936, A vear ago you
erossed the Nebraska plains under
a blazing sun, slept two nights on
the best trains from Chicago to
Denver. Tonight vou step aboard

million-dolfar twelve-car stream-
liner at sunset in Chicago, ghide



G ATHERING speed as it leaves Chicago, the old iron horse of the Morth
Woestern's 400" races streamline rival trains to St. Paul-Minneapolis.

through the night with unbelievable
speed and the smoothness of articulated
cars, awake to see dawn on the Rockies.
sixteen hours from Chicago to Denver—
nearly ten hours faster than a year ago.

San Franciseo, Los Angeles, Portland
are a day closer to Chicago on the fleet
of streamliners now plving across the
plaing and mountains. They span the
western two-thirds of the econtinent in
the time it took the best steam trains out
of Chicago to reach Butte, Mont., or
southwestern Colorado. The most power-
ful Diesel-eleetrie locomotive in the land,
the blunt-nosed ‘‘Super-Chief’’ of the
Santa Fe route, summons its 3,600 horse-
power to haul standard heavy steel sleep-
ors from Los Angeles to Chicago in less
than forty hours. Or you can ride in
million-dollar luxury at two cents a mile
or less on the Union Pacifie’s *‘'City of
Los Angeles,”” *“City of San Francisco”
and “*City of Portland,”” spanning the
west in two nights and a day.

No Indian maharajah could command
more combort than the traveler aboard
one of these streamliners. They are less
like the conventional railway train of
two vears ago than itinerant palaces,
colorful, festive, comfortable, Observa-
tion cars have become solariums, curving
toward the finlike tail, with lounge
chairs clustered in groups as intimately
as a club, Wide windows afford broad
vistas of the kaleidoscopie scene.  Alumi-
num striping and paneling, wood-veneer
walls, chromium-framed furniture con-
trast smartly with soft-hued upholstery.
And you are in a climate apart from the
world. Through desert heat and moun-
tain chill, through blinding dust storm
the streamliner’s weather is man-made.
The railroads spent $16,000,000 to install
air-conditioning equipment last year, just
as a starter. Windows are twin panes
of shatterproofl glass separated by a gas
chamber, sealing out dust and assuring a
view uneclouded by moisture.
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IN THE pastel-hued “solarium” of the
"Green Diamond” is this buffet section.

Men|s are .:||ta sorvad in the coaches.

steel louvers along the aisle of the sleep-
ing car let the traveler seclude himself,
day or night, Upper berths have been made
as attractive as lowers, with windows that
admit heght and a view of the outdoors.
Curtains protruding into the aisle make it
CHSY L ll]'t‘.‘w itl iI!l!n‘r' orTr !Il‘\".d'I!' :|f|'| '~|~'_;l‘-
to the upper berth instead of ladders, fold
automatically when not in use and are

moved during the day., In the eclub ears,
lanes of reflected licht enhance the pastel
coloring of the room. In the sleepers, slim
pencils of heht llumine the msles, and
IHI||I|:ll'r'I'1iI |H.IHI'- _1_‘|4:'t'v. .IiiHI".l' f‘ill'.'l H'r'1;lrl (KR
ande you to your berth. Wall lamps ove
every seat shoot bright bullets of light oves
vour shoulder while you read. and at a flick
of a switeh the ].‘1[E||1 sheds a soft, blue nient
light. Rheostats dim the overhead lights in
the eoaches to a restiul blue slow it mechi

{ Continued to page 1324
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“G-Men” Learn to Shoot from Speeding Car

s
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It's not easy to send a bullet crashing
through a man-size target from a speed-
ing automobile, but that is the trick which
G-men, agents of the federal bureau of
investigation, must perform. The weapon
is a machine gun and the G-man must be
able to hit the “man"” while the automo-
hile is driven swiftly past or swept in a
curve. The test is one of those established
by the bureau for students attending the
national police academy. Representatives
from law-enforcement organizations of
many states gather each year to learn
more about scientific crime deteatmn

O

*:j__i Sunlight Acts on GreZnne:ss
o of Seeds in Test
~

That sunlight acts on certain seeds
through chlorophyll, the green coloring
‘matter of vegetation, has been established
, ® by Dr. Lewis H. Flint of the U. S. depart-
‘ment of agriculture. The discovery opens

a new app ) study of light in re-
lation to seed spro and growth, plant

metabolism, distribution of plants and
other problems of the science of life. Yel-
low, orange and gome types of red light
which promote growth are eagerly ab-

& sorbed by the rophyll, Dr. Flint found.
At the same time, violet blue light and
nearly infrared/ light, both of which re-
tard growth, were absorbed by the chlo-
rophyll. Thus the green coloring matter,
Dr, Flint says, becomes almost inevitably
w‘iﬂ;ﬂtiﬁed with the reactions of seed to

ifferent kinds of Iight,]

While the ear turns at high speed, lht(.- “man ﬁgn ulth a mur-‘unr gun af the man-size target shown at
right, Accuracy is difficult, but the student is required

is mt in police academy
32%‘1' Office on Wheels
Has Radio and Darkroom Y
1,,_.4;!"

Completely outfitted with two-way ra-'
dio, photographic equipment and a dark-
room, a newspaper office on wheels has
been placed in operation at Detroit. An-
nouncers or reporters have high-frequency

for quich coverage of a H; news sfory

radio packs with which they may carry.
on a two-way conversation with the mo- R
bile office or with the headquarters of the = =
newspaper. Stories may be transmitted .
direct in this manner. The photographic .
unit enables the crew to take and develop™. =
news photos on the spot. Installation of
the radio transmitter also may hold the
possibility of sending photos by radio to

the home office. -

{[One-eighth of an inch is added to the

radius of the earth every hundred :.rears
by the fall of cosmic
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Design of Golden Gate Fair Wins Approval

Here is the way the San Francisco exposition might appear from the air upon completion in 1838. This

iz the approved design. The bay bridge, ferriea and plenes will permit access to the ground

CoATT -
Approved by the management, the first
architectural design of the 1939 Golden

Gale fair at San Francisco, Calif., has been
made public. At one side will be a six-
lane highway leading from the San Fran-
cisco-Oakland bay bridge via the west
side of Yerba Buena island, Near by is a
semicircular three-story airport terminal
building which will be used as the admin-
istration building. On the southern end of
the site are two airport hangers which will

ﬁﬁmwﬂ. on a Gallon Is Goal of ‘Economy’ Plan
s e
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B This trim craft, designed for ll.'ﬂ-nﬂﬂ'l]‘.ui:l expoected l'tn deliver high gaseo-
- line mileage withoul sacrificing important features of larger planes
& v ¥ - 1

be used as exhibit palaces. The main ex-
hibit buildings will run on two axes, at
right angles, with a lagoon and a tower at

the eastern end of the site. Foreign and
state buildings will be grouped around th
lagopn. Three ferry slips and a ferry ter
minal blilding on the western side of the \ _
site’ will handle boat-passenger traffic ﬁj 3
another ferry slip on the eastern side will- "
handle freight. Parking space will be pro- '
vided on the northern end of the site,

Built to sell af' a popu-
lar #price and+to fly at a
low operating cost, a
two-seater monoplane
with many of the features
of a big transport ship i
undergoing flight tests in
California. Engineers at ‘o

CWM :
Technology aided in its «
design, and predicted the «
little plane would fly 150 %
miles an hour with its ___ ,

125-horsepower motor, '/
and would be able to

[
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cruise for T00 miles at’i33" Paclﬁc?s ‘Flylﬂ.g lefﬂi“y’

miles an hour at an av-

s ol J,? 3_3 Serves Readers on Islands

“convertible,” the cock-
pit having a removable
cover. The ship is of the
low-wing tvpe, conform-
ing to the best streamline
design without a visible
wire or strut. Twenty-
five feet of split flaps be-
hind the wing are used
for wind-braking. Dual
controls and automatic
flying instruments are
provided, and a two-way
radio has been installed.

i
Horse Protected”
by Gas Mask
in Air Raid
For protection of horses
during aerial gas attacks,
a special gas mask resem-
bling a feed bag has been
devised and tested in Austria. The mask = Supplying reading matter to the residents
fits snugly on the hofS&'Theadaad suppheé“\ci:'of Wake, Ii'!.ldway and other islands along
the animal with purified air during the_ the Pacific air line has beensimplified by
time the gas is floating near by. ~ inauguration of a flying library semcei'
% When the Pan American clipper planes
s . % take off from Honolulu, packages of books
- = are on board, each consigned to one of the
islands. The Hun_{llle.Lm.th_tH‘r}F is in
_~charge of the service. The books are kept
Yin circulation by moving them from one
~island to another until the entire route—~

S T Ras been covered. _ u.) “.‘
T . L7 i

e o " Syt { ;_ b..
S W‘_‘I'Aummatic SIuker in Kit Form 2 -
g8 < Is Assembled by Buyer —
_ N “Available in kit form so that the buye
“ynay assemble the parts at home, a low-
“priced automatic stoker will convert the

.. coal-fired heating plant into a modern
sy qtem The pdl‘tﬂ may be purc_hased one

7 %V

Loading books aliddrd Pan-American plane at‘ Hunﬂfu!u for readers on
the I‘Sd ed islands along the new Pacific air line

ﬁ"'ﬂ-

|3}r the factory. The stoker also may be

& purchased in u:-:.sEﬂI-zled Enfm. 1¢/ %/ 24

'[lSwedEn minted a thirty-one pound cop-
per cpin in 1659 worth about $5.20.

A
e ME

e
Equipped with this gas mask, the horse is ready for
the “enemy's” gericl gos attack
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= HIS is a bridge-building age. Five
thousand bridges span the navigable
s waters of America, but America needs
E.‘_ » .Still more crossings to care for the ever-
‘—-!grnwing volume of traffic.
<.~ * More than $300,000,000 worth of bridges
§ % have recently or wﬂl soon be opened to
"traﬂ'ir: Stretched end to end, the bridges
and viaducts in the United States would
reach across North Ameriea.

Bridges are forever growing higher,
wider and roomier, and modern spans re-
veal the grace, beauty and strength that

2 g s “':,.51*3‘. 155 JW )
|\ -iv e

P33 49rmagys)
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L Solution of English Channel problem prnp:l;lf by Swiss engineer. He would build two parallel
- . jetties which would be linked up with shore at Deal and Calais by huge bridges

e

- I.rl,'\l (=)

goes with steel, the suspended roadways
seeming to hang in space from the thin-
nest strands, like spider webs. American
_invention and enterprise have been large-
ly responsible for the “big bridge” age.
- The foremost bridge designers and build-
ers are the Yankees and at opposite gate-
=ways to the nation, San Francisco and
New York, are new bridges unequaled
elsewhere on earth.
In Europe the greatest bridge is the new
$8,000,000 Little Belt bridge, in Denmark,

connecting the Island of Fuenen with Jut-




land, This bridge is three-
fourths of a mile long and
rests on bedrock 121 feet be-
low the water's surface. But
the great spans in America
surpass the continental
bridges because the United
States has denser traffic and
wider rivers.

Every twenty-four hours,
about 3,000,000 people cross
the bridges of New York City
alone. When famous London
bridge was built, it was as
much a street for shops as a
means of crossing the River
Thames and its capacity was
measured in terms of horse
carts and pedestrians, Amer-
ican bridge engineers think in
terms of huge capacity. It is
difficult to predict the volume
of traffic in the next ten years,
hence new bridges are either
double-decked or have pro-
vision for future double-
decking, If traffic increases at
the present rate, many exist-
ing bridges will prove inade-
quate. With six mammoth
bridges lying within ten miles
of each other, the bridge fa-
cilities across the East river,
New York, are still consid-
ered insufficient,

The more automobiles on
our highways, the more
bridges are required. The
opening of a new bridge
causes an important change

One of the huge towers of the San Francisco bridge. Through the
deck level may be seen a twin tower, 4,200 fect distant

501
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One of the few remaining covered wooden bridges. This one is more than fifty
years old and is still in service near Rushville, Ind.

in the life of a city and the population
spreads rapidly into the suburbs. Thus,
thousands now living in the crowded areas
of San Francisco proper are expected to
change their residences when ‘the new
skyscraper bridges are opened.

Working with crude materials, the an-
cients were unable to erect spans greater
" than thirty or forty feet. Today we are
building suspension spans up to 4,200 feet.
The engineering feat of building the new
San Francisco bridges may be compared
with the Panama Canal. Looking at a se-
ries of skyscraper spans, costing about
$115,000,000, one wonders what the an-
cients would think of a double-deck, six-
lane roadway hanging in free space with-
out visible support for almost one mile.
But bridges of greater length, height and
capacity are still possible. Modern bridge
building stops at few obstacles.

Arched structures of stone or brick go
back to 4000 B. C., and their remnants are
still found. For thousands of years, man
found his best bridge material in stone,

but the work of keeping the ancient
bridges in repair was quite costly. The
same was the case with wooden bridges.
Storms, winds, sunshine and flood de-
stroyed their foundations and made them
unsafe. In the middle of the nineteenth
century the first metal bridges, made of
cast iron, appeared. But they were im-
practical because cast iron lacks tensile
strength. The development that revolu-
tionized bridge building was the Bessemer
process. This enabled engineers to design
steel trusses, with high tensile strength.

John Roebling originated the use of
wire cables for suspension bridges in
America. His great undertaking, the beau-
tiful Brooklyn bridge, was literally spun
out of thin steel threads. That method
also was followed in building the new
Triboro, the George Washington and the
San Francisco bridges. Metallurgy is ex-
pected to make possible even more spec-
tacular developments in bridge building.
This was indicated recently by the recon-
struction work on the Smithfield bridge,
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The George Washington bridge in New York City, erected af a cost of $60,000,000, and a

oy gplendid example of the work of the modern bridge engineer

L
-
o
““built in 1882 across the Monongahela river, service of the bridge. Formerly, vehicles -
at Pittsburgh. By redecking this bridge were limited to thirteen tons on four L
with aluminum girders, instead of steel, wheels; today, twenty-ton trucks on four __‘
« the engineers saved sixty-five per cent wheels can cross this bridge safely.
of the dead-load weight and added an es-

Dr. D B. Stmnman one of the country’s
w&d twenty-five years to the useful
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athode Ray Directs
Airplane Pilot

Successful tests of a cathod
ray direction finder for airplane:
e been conducted by the coast—

d. When the plane ap-

roaches a broadcasting or radio
nge station being used for guid-

.. , the cathuda-ray pattern T
iewed on the “screen” on the in-
ent panel gradually upens

out from a vertical line beam intte3

?m ellipse finally becoming an al

“most perfect circle as the ship ar-

'*_irwm over the station. Should the

:plane miss the station the pattern <
‘wmay go completely off the circle, indicat-

~Zing the location of the transmitter. Total
i h-a.-. eight of the equipment is seventy-five
pounds. Power to
operate it is taken
from the twelve-
volt storage bat-
tery used for start-
ing and lighting
purposes. During
tests, satisfactory
performance over
distances of 125 to
200 miles was re-

ported with fifty-
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Fr ures Sculptured with Moist Newspapers

Newspaper sculpture is the lat-
est art to attract those who like to
fashion figures out of plastic ma-
terials. Wire frames are con-
structed and moist newspapers
are molded over these frames to
form human figures, houses, dolls,
animals, puppets and caricatures.
Flags and similar decorative ob-
jects also are created by employ-
ing hundreds of strips of colored
paper and weaving the strips to-
gether to form designs.

ARARRARADORIY

FOALRRTRIRRNRANAAAR

Examples of paper sculpture made by

molding moist newspepers over wire

frames to form miniature figures. The

flag iz composed of hundreds of strips
of colored paper

" **‘Super-Eye”” Sought to Gauge &
Light and Color <

Scientists are searching for an e:.rr.::‘ .
surpassing instrument which will meas
light and color with as much reliability
and ease as a voltmeter and ammeter
measure electricity. Dr. Herbert E, Ive
of the Bell Telephone laboratories points
out that such an instrument would be
definite improvement ofer the eye because
eyes vary from perSon to person and be-
cause the eye is useless as an md.mau
instrument and can be employed ﬂn]}r in
comparative methods. Even the * electnt

kilowatt stations. ye' or phﬂtneleciﬂ cell has d
£ 93 1
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light measurements ’ -
e e fiv i ket Will Chart the Night Sky -

sitive only to particular
colors. By using several
special cells, each sensi-
tive to a certain part of
the spectrum, Dr, Ives
has obtained more accu-
rate color measurement
than any individual cell
can record. This cell
grouping has the advan-
tage of eliminating errors
due to scattered light of
different wave lengths.
But the problem is still

solved.
'unﬂ‘-" TL'JDL

Thrill-Ride Plane
“Flies” Only on
the Ground

Its original wings re-
placed with ornamental
ones with no airfoil, a

rill-ride plane operates

j@only on the ground. It
has a top speed of eight-
een miles an hour, pro-
duced by a small auto-
mobile engine which was
;:bstjtuted for the orig-
al motor. The builder

plans smaller Gnes to be o . el s i i e
is combination cameras in private observatery wi employed in
-ﬂperated in amusement dmrtﬁg the night shy by means of photographs
s. The plane demon- :

strates how a ship reacts Mounted ort an eighteen-ton base, a new two-and-one-
to its controls u.hi‘le on  half ton camera group has been set up in a private observ-
the ground. . atory for photographing the heavens. A photographic atlas

'T { - - - of the universe within

reach of the cameras will

be compiled by Dr. Gus-

tavus W. Cook, amateur =

astronomer. The big cam- J

era, which uses a plate 5
-

¥
<Y | { Atet La

twenty by twenty-four
inches, will be trained
first on the Milky Way.

€[ High-powered rifles re-
quire steel-jacketed bul-
it o s lets because the terrific
owerjexx o (caite ¢ ground, s 1 . .
plane proavides thrills u': an amuse- . - . friction in the bore would
1 ment device me]t IEﬂd.
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Model Railway

Is

Long ago the North Jersey interurban
railroad went to the junk men, but before
it passed from the
Yonkers, N. Y., took moving pictures. of
the electric line. With those films to help,
he has rebuilt the interurban system
miniature. Motor cars, trailers, work train,
locomotive and freight cars, all built by
Quinby, who was formerly assistant en-
. gineer of the railroad, travel over 250 feet

,mf track in his back vard. Stations,
bridges, cuts are so realistic old patrons
are reminded of the original line. Con
crete piers and buildings were cast on the
site. The rails are of aluminum, held by
copper nails to cross ties which are nailed “ %
through composition roofing to creosoted

planks imbedded in the ground. The rogf-

ing simulates rock ballast on the track.
Motor cars have pantographs as well as

trolley wheels and third-rail shoes, Lal-:--‘%.i

ing twenty-five volt direct current fmm
rotary converter. A circuit breaker throw:

‘Q;_{
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dopy of ]unked Interurban

Beveral views of model inte rurhnm.v
raiflway. [¢ war bwilt from movies

after the original systemn was junked.

Left, note boy engineer with the¥

giant silcan T
-

™
or short circuit. The tiny ™
trains are operated from a big
stationary controller which
was tE]I{ﬁ_’n 'rrl']l"l'l. one fTE 1."“" f]Id
cars of the New Jersey lim:.}

]

An automatic block Hj-":it{_‘m
controls traffic,
Smmmer s d1garettes Kept Dry 2 i
by Rubber Case on Wrist |«
Not only a watertight cigarette case but®
catchall for keys, loose change and sim=

¥ <
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s
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ﬁjﬂlﬂ s a novel cigarette case for ll.mmmcl;‘?r wﬂrn
on the wrist, it keeps cigarettes dry i.p wal'll

ilar small articles, a handy rubber case fn"r r.’.'
wimmers has been put on the market *s

out the current when there is an overload Atta}:hed by its ﬂub'ne stra tu your

-
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our wrist or ank]e.- it

ﬁnes not interfere with U S War on C'Uunterf elters
swimming, It weighs

O B e ey Uncovers Plant in Suitcase
to the raft and you can
have a dry smoke, and,
for the ladies, it can hold
powder puff and lipstick
and there is a mirror in-
side its Bakelite cover, It
is available in six -:olurs

Bird Fam:l;P oto
Wins Amateur
Contest

When an alert amateur
photographer snapped a
picture of a mother robin
feeding her young, he ob-
tained an unusual photo-
graph which won first
prize in a wild-life con- -ty 5
test conducted recently. . WA AAF PP ok
ThE Phﬂ'tﬂ EhD‘WS thE This suitcase, opened to show the complete counterfeiting plant which it

contained, was seized in raid by federal agents

baby birds holding their

mouths wide to receive In a recent raid by federal agents engaged in a drive to
* the “lunch” brought back  stamp out counterfeiting, a complete plant for manufactur-
to the nest by the mother ing bogus bills was found in a suitcase. Hundreds of bills
bird. One of the tiny turned out by this easily portable plant had been passed
birds is being favored by in the East before the raid. Bank clerks and post-office em-
the mother, the photo ployes have been trained to detect bogus money, but by
showing its mouth in the exercising a little care any one can soon learn the differ-
act of closing on the ence between good and bad bills. The old method of hold-
dainty morsel. ing up a bill to the light and looking for the silk threads
woven into the paper is still a good idea,
because no counterfeiter has ever success-
fully produced a good imitation of the
paper used by the government. Perhaps
the best way to detect counterfeit cur-
rency is to study the picture on the face of
the bill. A close examination of a five
dollar bill, for instance, will show that the
features of Lincoln are expressive and
lifelike. The eyes are always clear and
natural. On bogus bills the eyes are al-
ways blurred. This holds true, also, of the
borders, which are marvelously engraved
on genuine money. Fake coins usually can
be detected by the ring when dropped up-
on a table. Not all counterfeit bills have
a new appearance. The counterfeiters have
Lunch time for the bird family—as amatewur photog- a trick of Sﬂﬂkiﬂg bills in coffee to give

rapher's prize-winning photo shows it them the appearance of age,
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FEEDING AN

\N ODD job is that of catering at the
‘ National Zoo in Washington, D. C., a
job which takes the time of some thirty
employes and costs the taxpayer some
$30.000 a year. So well is the task per-
formed that the claim is sometimes made
that the bears at the zoo get better bread
to eat than does the President in the White
House a mile away. It is two parts flour
and one part bran. A loaf of this bear
bread weighs sixteen pounds and the big
bruins require one and a half a day and
the little ones half a loaf. Only the polar
bear insists on fish or meat, preferably a
hunk of brisket of horse with plenty of
bone for exercising the teeth.

Half a dozen loaves of bear hread are
given occasionally to the elephant as a
special treat. The pachyderm, however, is
dietetically simple in its tastes, being sat-
isfied with eighty pounds of hay and
bucket of oats every day.

The coat of Queeny, the lady lion of the
zoo on whom the sun has never shone, has
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Top, the hippo gets his spring tonic. Bottom, the

rhinoceros actually likes his spinach



n the
a shimmering gloss be-
cause she gets her sun-
shine out of a bottle of
cod-liver oil which she
and hundreds of other
cage dwellers get regu-
larly. Shut it off for a
few weeks and their coats
become drab.

There are many fine
beauty points at the zoo.
The scarlet ibis, for ex-
ample, must scintillate to
keep people from looking
at her spindling legs.
When her feathers went
dull attendants tried
many experiments. Dried
shrimp turned the trick.
There was the case of the
bird of paradise that
would eat nothing in the
bird-food pantry of the
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Top, rely-poly hoala bear and cub ready for the dinner .b:“-
Bottarn, left, every day's fish day for the penguins. Right,
feeding a five-menths old walrus a lump of whale blubber
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zoo. She languished and faded until Dr.
William M. Mann, the scientist who super-
intends the zoo, thought of desiccated ant
eggs, a rare product. It can be bought,
however, and was bought of an importer
in New York, and turned out to be the
very sort of eaviar for which the bird of
paradise was yearning.

Do you know that mockingbird food can
be bought in a can? That's true, but the
kitchen at the zoo makes its own, five or
six hundred pounds of it a year. It is
composed of ground zwieback, crissel (a
dried meat mixture) and ant eggs.

Any housewife would be shocked by the
cockroaches running all over the zoo pan-
try, but the cockroaches are the favorite
food of many toads, lizards, snakes, turtles
—all denizens of the reptile house. One of
the interesting devices in the zoo kitchen
is a specially designed trap for catching
these insects.

An old chiffonier in the zoo becomes a
mealy worm-breeding establishment. Its
drawers are filled with layers of gunny
sacks that are covered with bran. This be-
comes the perfect home for beetles of
which mealy worms are the larvae chil-

-
-

dren. They are swept
up every morning to
delight the palates of
certain fastidious liz-
ards, birds, fishes, and
the aardvark. Other
breeding cases, abun-
dantly supplied with
wax, prove gratifyving
to small moths which
become the piece de
resistance of many
discriminating birds
and toads. A green,

Left, a youngster learns a new trick from an old-

timer at the zoo. The attendant's pockets are flled

with tidbits—most likely, peanuts. Right, trap for

catehing cochroaches enables the zeo to provide

many toads, lizards, snakes and turtles with their
faverite food

poisonous frog from Panama and a horned
toad from Arizona, with the knack of
shooting blood from the corner of its eye,
insist on red ants at mealtime. An over-
ripe banana lures the red ants into the
cages of these tiny reptiles.

There is an odd little snake from Aus-
tralia that must have eggs and it swallows
them whole. Sparrow eggs are the big-
gest it can eat. There is trouble, however,
when the season for sparrow eggs is over.
So plain chicken egg is stirred up, sucked
into a syringe, and shot down the snake’s
neck, The cobra, from India, is an infre-
quent eater but bolts a squab every month
or so. The gila monster of the southwest
eats an occasional egg. Copperheads are
fond of frogs.



5 ;1 —-’-I:--. Tadload P __}._ 6‘3 _5 ‘:' -.:

X ot N e an MECHANICS 511

L Lions, tigers and leopards, are
‘merely house cats grown large.
« What they want is good red meat,
. ~“beef or horseflesh preferred, ten to
° twenty pounds a day for the big
ones, five pounds for the leopards,
two for the caracal. Pigeon day is
_quite an occasion. The cats eat but
once a day. It has been found that
» they are healthier if they fast one
day a week so they are not fed on
+ " (Sunday. Then on Monday they get
.« lver for a change.
. The elephant seal is an expen-
., sive boarder since it consumes 100
) unds of fish a day while the sea
* _lion requires but twenty. The prep-

-

i

. Top, this monkey and her baby like almost
any food that man eats. Center, four-months
* ofd buck deer is still a “bottle baby.” Bot-
= ¢ tem, here we gee a large lizard refusing a
banana. Thiz one eats nothing except seed-

» weeds from the Galepages islands

< aration of this food makes little
* trouble in the kitchen since it is
° served raw. But it must be care-
. “fully refrigerated and kept perfect-
ly fresh.
B A staple for the carnivorous an-
., imals is the meat ball, a sort of
» hamburg steak, made of cooked
ground meat mixed with chopped-
up vegetables. It is a sight to see
A '_ [l:m_i.i;,inuad to page 13&*:} A . - .
w - '-‘H“‘- '-.h.t.‘; yrs }I‘ e f]!‘:‘
28 t’-”‘-h N \ .4 3 14" \ 1',-
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Water Skiing Is the Latest This finding, if it proves applicable to hu- .

] man nutrition, may point to the desirab

in Sp{}rts WGI'Id ity of fortifying winter milk with mate

als containing the growth factor which.i
lacks. Such additions will not be neces>*
sary with summer milk because cows havy

ing access to pastures give a pruduct
potent in p iﬁmntmg growth, Sl -

"

Rubber-Tired Roller Skate:  \ g3
Has Soft-Riding Springs  «

Equipped with _ )
a spring for each | N &
pair of wheels, a = t-J <

~designed 2 &
roller skate with - -
rubber tires is said SN
to give a softer A
ride and to be eas- > &

ier to handle. The .°
rollers are larger %)
than on the con-
ventional skafe-, b 4 Y
and improved bali~_* s ,
. _ bearings B.:E\S

CESE o T S e claimed to 1n-
Ok ' el R creas; the
Water skii affers thrills—i rer ||J:; foreground

ill':g cml:l' he u:‘ﬂ l": a ducking i pl'ﬂ.? ?stEm E“Y to Mﬂkﬂ‘

Great popularity among water-sports with WEtE‘l‘-Pipe Nozzle

devotees in Germany has been won by y Attachable to any water pipe by drilling
floating skis on which the wearer may wa small hole and tightening two nuts, a
move along the surface of the water. Us- o simple nozzle is available for making
ing the skis appears to be an art in itself_ < spraying systems, city and highway sprin-
since the water variety is about as tricky §) klers and truck-farm irrigation systems.
as those worn on the snow. As the wearer § A deflector spreads the water into a wide
grows more proficient, however, he dis-«J spray. Several nozzles may be used on
covers that unusual speed can be develsaw the same pipe. The unit has no shut-off _
oped. For various water games the skis valve, so the pipe valve serves all nozzles.
offer many new thrills. _,3

Grass Juice Added to Milk §igas
M‘}. Promotes Growth .‘;'.

ent experiments have shown Ihnt -

ce the growth-— .

ies of milk. Ju:r.'e..ts_
d

grass juice
promoting pro

y milk ration of young rats, .:_—::
them to gain weight much more <
idly than rats fed plain milk. Liver

nd brain tissue also were found to prnm Here is how a water- plpl zle s_ulurn appears in

mote grnwth when aw action. Néte Hu

nﬂﬂ o ),.? kj
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in-Proof Plane Has Air Slots in the Wlng

Successful tests were
conducted recently of an
airplane which the dez
signer claims cannot go
™, into a spin. The spin-

\ proof feature is a slotted
wing which permits some
of the air to pass through.
It is said this increases
the lifting capacity of the
wing, thus stopping any

b tendency of the craft to
so into a.spin. The plane
an take off in 100 feet

3

and can rise 1,000 feet
per minute. The designer

of the plane said he ob- Plane with air slots in wings

tained his idea for the which permit some of air to
: : pass through. The designer
wing slots bj" watchlng claims that this feature increases the liffing cupacity "‘ the

PiE'E'DnS in ﬂ-ight- ___,__Q ? wings and stops any tendency of the craft to go info a spin

b
Faster Rifle Bullet Is Shaped Like Nipple of Baby’s Bottle

Similar in shape to the nipple of the rifle barrel result in greater accuracy. The
baby’s nursing bottle, a new rifle bullet base of the bullet is cup-shaped and partl
“has about four times the acceleration of a hollow, giving the exploding gases greater
S mnormal bullet. Stabilizing fins formed on surface area on which to act. The bullet :
the bullet during its passage down the attains an estimated speed of 3,600 miles

:b. i Q 0 3 c zgz per hour. The government has been grant- 5 :
S .

e ed full use of the new projectile with
e : payment of royalties.

% ® g::, 4—% @Four manganese bronze propell
weighing thirty-five tons each, the largestJy~
Showing how fins are formed on base as bullet ever ecast in a smgle it, drive thﬁiner

™
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His voice blares from
one of several amplifiers
in a tiny glass-inclosed
tower atop the passenger
station at the Chicago
Municipal Airport. One
of the two men in the
control tower picks up a
radiotelephone and makes

! instant reply. )
L R “WGEH to Andrews,
5 TWA 320, ten miles ,wesbi a

K = | at 4,000,” comes the an-*

“ 8 swer in An dr‘éWE".'ear—“
phones. “Two pritat
planes are flying &t 3,
south of port. United'se
Trip 10 is taking ﬂﬂ:gng"
will take an eastern
course at 6,000 feet. Wind**
southwest by west f?a
Kollsman barometer,k
twenty-nine. Ceilingd 4.’
2,500, Visibility three
miles.” =

“Okay, WGEH,” {:umesg
the voice of Pilot An-
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_—T e
r.,nﬂ"iHIGH above a peaceful Illinois coun-
\ tryside, a TWA skyliner streaks
%, eastward, its silver wings flashing in the
morning sun. In the cabin a smiling stew-
% ardess moves down the aisle, arousing her
» fourteen dozing passengers. “Fasten your
= “seat belts, please,” she requests. “We land
~at Chicago in ten minutes.”
=~ Up front Capt. Harry N. Andrews and
~~=® his mate prepare to encounter the heavy
~ graffic of the world’s busiest airport. The
‘¢ pilot glances at his instruments, then
" i 'speaks into his radiophone.
*¥ “Andrews in TWA 320" he announces.

* L¥Ten miles west . 4.000 i Talking by radie from tower to pilot about to land
;- of airport at 4, . Arrive at Chicage airport, and map showing route followed

1ﬂ:53,._1l Gc:-_ ahead.” by each line approaching airpart
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Pilots conversing
with traffic con-
trol touwer as they
near Chicago.
Below, air Aaps
on transport
plane, and dia-
gram showing ap-
plieation

LANDING WITHOUT* AIRBRAKES 70 MILES PER HOUR)

~——— S00FT —

500 FT, ——————————————3|

drews, “wind southwest by west five.”

A few minutes later the pilot again hears
the voice of the control man.

“WGEH to Andrews, TWA 320,” comes
the message, “I see you southwest of the
field. There is nothing around that section
to bother you., Those two private planes
are now several miles south of here. Okay
toland. Use the southwest runway, please.”

The big air liner swoops low and as its
wheels roll over the runway, Pilot An-
drews again hears the voice of the control
man.

“Okay, Andrews, to turn right,” he is
informed. “One of those private planes is
preparing to land at your left. Taxi to
Gate three."”

Such is the procedure today in handling

515
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Step-and-go light en control tower, and electric woil
heater developed by TWA mechanics

traffic at the country's most congested air-
ports. A few years ago traffic was no
problem. Except for a few federal “safety
rules of the road,” pilots were allowed to
pursue almost any course they pleased in
landing and taking off.

Then, around busy airports, the air be-
gan to be full of planes. Within the last
five years the number of ships making
scheduled trips over the airways has about
doubled. And the amount of time these
same ships spend in the air has quadru-
pled, due to new instruments which vir-
tually make all-weather flying possible,

MECHANICS

and to the development of ships and en-
gines which require less time in the hands
of maintenance crews.

At the Chicago Municipal Airport, for
instance, arrivals and departures average
more than 150 per day or about 60,000
per year. From three to seven air lines
use some of the large airports and arrivals
and departures in many cases occur at
approximately the same time. Pilots be-
gan to worry about the possibilities of
trouble in these congested airport areas.

As a result, the federal bureau of air
comumerce and the commercial air line op-
erators adopted a series of interline safety
agreements, hard and fast regulations in-
tended to prevent accidents or delays
when a large number of ships are con-
verging on the same airport simultaneous-
ly, particularly at night or under poor
visibility conditions. Adoption of the
agreements was followed by the appoint-
ment of a traffic coordinator for the bu-
reau of air commerce who is directing the
formulation of regulations similar to the
unofficial agreements, which eventually
are expected to become a part of the air
commerce laws.

Because conditions were different for
each airport, it was necessary to draw up
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separate regulations for
each of the busiest ter-
minals. The most compli-
cated of all was the Chi-
cago safety agreement
because seven lines cen-
ter at the Chicago Mu-
nicipal Airport.

The skyways traveled
by commercial aireraft
may be likened to broad
highways traveled by au-
tomobiles, except that the
skyways have a third di-
mension—that is, there
are various levels at
which ships may fly.
Commercial ships follow
routes marked by fash-
ing light beacons on the
ground and by radio
range beacons emitting audible signals to
keep pilots on course regardless of visibil-
ity of the light beacons.

Since the routes of all seven lines using
the Chicago airport converge at that point,
the vicinity of the airport is an area of
heavy traffic for planes, just as several
converging main highways would be an
area of heavy traffic for automobiles. In

Keeping log of arrivals and departures in Eraffic control tower. Below, air-conditioner
cooling cabin of sky liner and de-icing tubes on propeller hub

each case, regulation is necessary to pre-
vent traffic snarls and possible accidents.

The “traffic officers” who regulate land-
ings and take-offs from the Municipal
airport in Chicago are housed in a little
glass cubicle perched atop the passenger
terminal. The control men issue their or-
ders over WGEH, a fifteen-watt trans-

mitter with a maximum range of about
100 miles under ideal conditions, although
most communications involve distances of
only fifteen or twenty miles. A localizer
radio beam enabling pilots to determine
when they are over the field and guiding
them down also is operated from the tower,
{Continued to page 114A)
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Diesels Supply Light and Power for Tent Show

ighted at night by Diesel units, some of
the power wagons and diagram of layout

Light and power for a large traveling
tent show which last year cost $40,000 in
purchased electric current, is being sup-
plied this year by seven 125-horsepower
Diesel engines for only a fraction of that
sum. Each power unit consists of a Diesel
engine connected direct to a sixty-kilo-
watt, alternating-current generator. Six of
the units are 120-volt, single-phase gen-
erators and the seventh is of the 120-208
volt three-phase type. The Diesel units
are installed in wagons which are bases
for floodlight towers sixty-seven feet high.
On each tower is mounted a ton of flood-
lights. The towers, of steel and aluminum
framework, are collapsible and occupy
little space when folded and stored. The
power units and other rolling equipment
are moved from lot to railroad siding by
tractors of the endless-track type. Six of
the power wagons are set down the mid-
dle of the midway, the seventh supplying
power for the thousands of bulbs and
strings of neon-tube sets at the entrance.
The three-phase generator set powers a
battery of floodlights, furnishes current
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e e ‘ngs on S treamline Boat

S
vides heat t& Taintain
the even temperature HEIP to Increa-se Its Speed é
necessary in the snake
pens. The owners of the
show estimate the power v 3 _ :
and light bill this year at _ - | et U] o
$5,000, about one-eighth i : : ey ,
of the cost last year. "]

—4?(? .

Horse’s Shipping . ESSSSS_" .
) Crate Has ;._jJ . . | - .
v" » FEBd Rack 0 - g i - : 8

To avoid loss of valued
‘=livestock because of heat =
~and other hazards of sl-::n-f

. > tranapurtatmn, horses are F‘:l

nnw crated and shipped

- on fast express cars, The

" wooden crate is small

- enough to prevent the

# horse injuring itself, and

& “ample feed for long jour-

neys can be provided in
~ @ rack attached to the Fashioned along the lines of an airplane wing, a new

L]

Cunr&ucud with Jdﬂ wing-like outriders or plagey, this boat resembles,
an army tank afloat. The eraft rides high gpeed increases

side of the crate. streamline boat has airtight compartments shaped like
' wings extending from each side. These
“wings" serve to lift the boat out of t

water as speed is increased. This results
in the boat riding almost entirely on the
surface. The streamline design is said to "
impart high efficiency to the craft, which
is used by the city of Partland, Ore., as an
ambulance bnat on the Willamette river.

i

-\, ;‘-L_‘ Tape Measure” Cartndge
' Varies Distance of Shot

“Ta pe;%'eaggﬂeo tﬂd ts ngckéd with

powder strips by which the bullet’'s dis-
“+stance can be controlled are the invention
_of an army man at Aberdeen, Md. Instead
. of the old method of removi
« a cartridge and scooping out

Nt

(oMW o

+ in the side of the cartridge, thr
~“the end of the tape meas

ing distance,
Note the feed rachk attached to this crate in which "’ *, the Ellnl."lEl‘ I]‘!.EI‘E.!}" pu]l.s ofit the pﬂWdE!" f

?—:. v ..;.;,.p..r by express ip to the desired k teaxs it ofli
d/n[n “3:- © (j?, jac f ot
S/
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in Air with Fins

2 C{
f_?r Wings

’ FOUR WINGED
T ¢ oL -
- - FisH RE-ENTERS
o s b THE WATER
B LARGE PELVIC ﬂ
&, ﬂ v&_
o A Iy TRANSLUCEN ‘-é
i 7 : w:'__ :
el .. -""'._ﬁM ¥
BOTH PAIRS OF F..#“
FINS EXTENDED l“""“ . -
= - hi L| 3 5
- /e -ntt AC FIMS e -
THE AERDDYMAMICS OF THE FLYiNG FiSW i
= 5 Her il £ Vol
FRONT WIEW = .
o FOUR WINGED TYPE 1 -
L ;
. b ','-Haq SPREAQING THE FEL
Ly S VIC FINS, TWUS LiFF ; A
- : . NG THE TAIL OUT b
e e L YR | LONGITUDINAL STABILITY, SHOWING PECTORAL _
ANGLE OF 'MCIDENCE
W e o GAINS SPEED BY i T
= gt RARFIDLY BEATING e "_ ok W s <l : k
R ; =" THE WATER WITH - e
" e THE LOWER LOBE ¢ RORIZONTAL STABILITY, SHOWING KEELAGE
= w OF THE CAUDAL FIN L
ABILIT
m— : THE Fisw NEARING . II’:I_IEFI:;EMED- LATERAL STABILITY ":E’
- =] === SURFACE WITH BOTH FISH BREAKS SUR- = 4 urr :
%' = SETS OF.FINS FOLDED FACE AND SPREADS icreaseo J
g~ - -] 4 TS PECTORAL FINS ¥

Flying fish are nature's gliders, taking
off from the water at a speed of fifty to
sixty feet per second and soaring, rather
than flying, on pectoral fins extended like
the wings of a monoplane. The fins are not

“flapped” like a bird's Mngs in flight, but”

prolong its flight by dipping its tail in the =
water and spurting up again. While the _
fish can make quick turns in the.air, itisa _
clumsy glider and sometimes collides with
another fish or a ship. They have been ™
seen to make involuntary half-loops when

are merely supporting planes. The fish . struck by up-currents of air.

accomplishes its terrific drive by a rapid ~
sculling motion with the lower lobe of the -
caudal or tail fin, which vibrates doubly
from fifty to seventy times per second.
Carl L. Hubbs of the University of Mich-
‘ iga useum of zoology, whn has studied
the gliding fish, says it shoots to the sur-
| face of the sea with fins folded, and as it

[ %

' : "ts-.

'_1: E".;'\.guw:gar Bath for Oysters «
ses Em,; Open Ti-,.

Dystg;ﬁ Tl} 2 - E)

oW can bie made 4o open auto- _
matically by a method of anesthetizing %
them which was patented recently. First,)\ S

breaks the surface spreads its pectoral ﬁns.? the oysters are given a “shock” by shak-

to lift the forward part of its body clear.
The caudal fin is rapidly beating the water
to gain speed, and finally the fish rises
clear by spreading its pelvie fins, which
lift the tail from the water. A half minute

. B

is a good glideg but sometimes the fish can,aacetm acld wh:qh

ing them, spinning them in a centrifuge m:—_rf.
even shocking them electrically. Stupe
fied or “dizzy,” the oysters are next placed "3
in a solution which may be nothing more~3
than water c{mtammg a small amount of Fpﬁ
is present in urdmaq
‘-._‘ \d '5

'l'ul
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:ﬁ“;ﬁif};i’: oo Plane Needs Three Scales
inds also can be . .

rﬂ. The trea:r:ent to Dﬂtcrmlﬂe Its WBl-ght

causes the shells to open

automatically for remov-

al of the meat or for _ T
planting seed pearls. The o7 » {he wey = giant = finer
treatment does not injure wheels are resting on individual

/
7~ .‘.::"
.

e % z scales while the framework sup-
the meat, I:t 15 r.:lalmed. porting the tail is on a third.
The oysters in which seed This ship weighed six tons

pearls are placed recover
if returned to the water

within a masonablffi{{l p

Paint Softened
by Chemical
Washes Off

Paint removal has been
simplified by a chemical
which softens the paint
so that it can be washed
off with a high-pressure
iet of water. The prepa-
ration is applied to the
painted surface with a
spray, or a brush may be
used on small areas. The
softening process takes
from one to twenty-four
hours, one application
usually being sufficient.

When a giant TWA air liner is weighed,
three scales are necessary, each one shp-
porting and weighing part of the plane.
Annual reweighing is required by the bu-
reau of air commerce, One of the large
ships tipped the scales at six tons. A re-
markable thing is that this same ship is
capable of lifting its own weight and an
additional weight of six thousand pounds
and flying at 200 miles per hour. The
weighing process consists of placing the
wheels on special scales and hoisting the
tail off the floor approximately twenty-
three feet in flying position, with the hoist
standing on a third scale, The weight of the
blocks and hoists is subtracted from the
total readings to arrive at the actual
weight of the plane. \

q[It is estimated that the nation’s annual %\\
bill for rust is one billion dollars, equal to +_)

= '._-_ ~ _- — -.'.' Gow - A
Applying new type of remover the }'Eﬂ.l‘l interest! orf the pl..‘[h debt. -~

;'ﬂ,.'f/ln/].....ﬂﬂ.- ,%' o
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Top, roaring into a turn. Bottem, giving drivers the checkered
flag at end of race as two cars finish nech-and-neck

A HANDFUL of salt once won an auto-

mobile race. Smart drivers of midget
cars fill their radiators with ocean water.
In an economy race some drivers have
their fuel measured out the night before
and others pack Dry Ice around their
gasoline cans. Some drivers tune their
engines with barometers and humidity in-
dicators. “Bird trouble” is one of the haz-

._ ards of driving a race car.
4 These are some of the odd things about :qn_the night before, when it was cool

i T ;’:
’ “ ) 1 ( ) -"
T L » - J T oa a1t 4™ =k !

racing. Drivers will try almost
anything once in their efforts to
get more speed and sometimes
they hit upon queer ways of win-
ning a race.

The handful of salt played its
important part during a fast race
on a hot day on an eastern track.
All the cars were overheating and
the drivers had to stop every few
laps for radiator water. Finally
one racer called for a pound of
salt and dumped it into his radi-
ator, That ended his cooling prob-
lem and he finished the race
without stopping. Drivers of
midget cars use ocean water for
the same reason. The salt makes
it a better coolant than plain wa-

ter. But don't try it in your own
car. Salt corrodes water passages in the
engine block and the racing drivers drain
and flush their radiators every time they
use it.

You get more for your money when you
buy gasoline on a cold day. Fuel expands
with heat, hence on a hot day a gallon of
gasoline is really less than a full gallon.
When some tracks limited fuel the drivers
who knew this demanded their gasoline

XN 2 P
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enough to get full measure. At
Indianapolis fuel is metered out
shortly before the race, and some
drivers in the past packed Dry Ice
around the cans so the gasoline
would condense into the smallest
possible space. That way they
were apt to get a few maore pints,
possibly enough to win the race
instead of stalling with a dry tank.

High-compression engines are
even sensitive to atmospheric
changes and smart drivers often
tune their engines according to
meteorological conditions, Wilbur

"

Top, explaining location of “speed groove” on track. Bottem,
beginning of wreck. Note car with all four wheels off track
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Throwing dirt on oil from wrecked car to prevent it from ronning down on the track and endangering
the lives of other drivers left in the race. A wrech holds peril for every driver in the race

Shaw consults a barometer and humidity
indicator when he wants to tune his motor
for maximum power., Other drivers use
the color of the exhaust smoke in check-
ing the engine. If the smoke is white the
fuel mixture is too rich, and if the exhaust
smoke is black the oil pressure needs to
be reduced. Bluish smoke shows the en-
gine is running properly.

Nearly every veteran driver has collided
with birds flying across the track. Ralph
Hepburn once received a fractured skull
that way but he managed to stay conscious
long enough to stop his car. Crash hel-
mets have removed some of the dangers
of “bird trouble.”

Every track has a “speed groove” which
is the fastest although not the shortest
path around the track. Drivers who hug
the rail must drive slower than those who
ride the groove higher on the track. It's
called a groove because on dirt tracks it
is usually well marked after a few laps.

Intake manifolds of racing engines are
apt to freeze on hot days and the drivers
pipe hot exhaust gases around the intakes
to keep them warm. An unheated mani-
fold may become covered with hoar frost,
a condition that results from the cooling
action of the wvaporized gasoline that

rushes up the interior of the manifold pipe.

Lubricating their engines with gasoline
is another of the “crazy” things that driv-
ers do. In spite of upper cylinder oilers
there are apt to be small rings at the tops
of the eylinders that receive too little oil
for frictionless performance. Drivers pro-
vide for this by using fuel mixtures slight-
ly richer than would be necessary if they
drove slower. The theory is that some of
the unburned gasoline filters down past
the tops of the pistons and lubricates the

‘metal walls. The drivers know that the

easiest way to burn up a motor is to run
on too lean a fuel mixture.

You don't need to “break in" a racing
engine, because it is put together with
wide clearances that would never be tol-
erated in ordinary use. The result is a
noisier engine, but it permits driving 120
or 130 miles per hour the day the engine
is installed.

Stock engines would literally fly to
pieces if they were turned up to the speeds
that some of the racing engines achieve,
A few midget racing motors have been
“wound up” to 9,500 revolutions per min-
ute without harm. This is possible be-
cause each moving part is balanced to a
thousandths of an ounce and because all
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parts of the engine are
heat treated.

In your own car you are
lucky to get twenty miles
to the gallon if yvou drive
around forty-five miles
per hour. Speed up and
yvou pay for it by using
more fuel. At 100 miles
per hour your car might
go only ten or eleven
miles per gallon of fuel.
Yet racing cars go faster
than that on much less
gasoline. In the 500-mile
Indianapolis race this
vear, Louis Meyer aver-
aged 109 miles per hour
and drove about sixteen
miles per gallon of gaso-
line, Semi-streamlining
{Continued to page 126A)

Top, car finishing race on the axle, having lost wheel tuo laps back. Circle, healing oil 5o car will be at
« peak efficiency. Bottom, start of wreck in which driver and mechanic were killed

>
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ré)lltﬂ Is Made Convertible into Ambulance

(’U%M . C) |

g

For converting the pas-
senger automobile into
an ambulance in emer-
gencies, special equip-

s

ment is available. The

change does not affect

the outward appearance r;
r* r

of the car or the interior
when in normal use. Thus, the car be-
comes a combination vehicle, serving ei-
ther purpose. The equipment is installe ®
in the trunk. In an emergency the stretch-
er is unfolded and rolled on steel tubing
rails into a position across the front anc
back seats and locked. Or, the stretcher .~
may be removed from the car for picking

up the patient and then returned to the,
track to be rolled into position. Auxil-
iary stretchers, splints and other equip
ment may be obtained. In this manner any
police car may be turned into a first-aid
ambulance and any country doctor may
have the means of moving his patient to a
hospital with a minimum of discomfort
The change from passenger car to ambu- =
lance requires less than two minutes. . = y

Ll

Top, cutoway showing patient
on stretcher in police car. Bot+
torm, left and center, views of
stretcher in car.

er folded in trunk -

Right, stretch-

lce bkate wmth a Double Bladah)‘s'
Reduces Ankle Strain '

y Designed for safety, the latest ice sk
s a double blade which reduces ankle

strain and which
eliminates manvys=
of the hazards for
the beginner. A

I« concealed equaliz-
“ ing spring returns
- the skate to the

proper position a

~ the conclusion of

each stroke. Thet -~

= skater’s shoe can
1= inecline freely to
y pither side, but.3

FA " M i

o ks



= W AT
\ h Lo
. R

r ) a1
&by . » L
™=

'];(}'I“TI%‘AR MECHANICS

1.6 ) U-

&y
W 53

» £ L. .
nnot rdH on the ice. L3 “r: . 39
ey ey Chemicals “Fingerprinted

seliminated by the double
“hlade, yet the skater may
‘execute intricate figures
«with all the ease of any
one using conventional
single-blade skates. An- !
kle braces and straps are
finnecessary and the shoe
may be laced loosely,
:-giving more comfart.

\

i
- !

» Hub Pump ﬁeépé
* Tire Inflated
* as Car Runs

~ Automatic inflation of
_ tires when the air drops
below a fixed pressure is
accomplished by a two-
cylinder hub cap pump
now on the market. If
normal tire pressure is
twenty-five pounds, the
.pump can be set to start
] -{nﬂating the tire when-
. -eyer it drops to twenty-

“three pounds. Power is derived from ir-

regularities in the road surface. When air

pressure drops to the fixed minimum, re-

sistance {IEI spring in the inflatorfis over-
i J'“J
ol .

W Wi s

==

Ee—

Drawings show two views of two-cylinder pump
whieh, keepa tire i ed while/ runpin

.come and the high-presstire inflator pi
ton starts working, pumping air through a
tube to the tire valve. Original inflation is

through a se te valve. . .
Ol 02 2
lane ,{""i e L SR

to Help Identify

5

Substances

a3

Apparatus used in taking “fingerprints” of unknown chemical substanc
for comparison with “prints" of compounds already identified H‘

Identification of unknown substances 3
through a method of “fingerprinting” cheme

icals is made possible by the use of X-ray. 7

diffraction pattemns. The method permits
accurate analysis of particles no larger
than the point of a pin, but it is not appli-
cable to liquids or to other non-erystalline
substances. The molecules of any given
compound are known to be arranged in a
definite geometrical structure, which is
characteristic of this compound only.
Equally characteristic of the compound is
the photographic pattern which results
from the interaction of X-rays with this
definite geometrical structure. Thus, the
photographic pattern can be viewed as the
“fingerprint” of the chemical compound.
The method permits identification, even
though the unknown is a mixture of sub-
stances of similar chemical nature.  « =

QST!—Correction—QST!

following W1 calls were listed as
W7's by error in the article “ ‘Minute Men’
the Air” which appeared in our Septem-

issue: WIMY; WLJPE; WI1XT and

LY}

-

i -
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Tall Church Spi-rg Is Moved 3&3&& It is avaﬂabl!fﬂ@r‘nﬁgf

R ; : els, with sealed adjustment, lock

to Permit Widening of Street adjustment type and key control

adjustment located on the

g [ r _ Setting the speed from the da

makes possible the application

the governor to the passenger c

since the owner is thus permitte

to impose on younger members o

his family a top speed at which
the vehicle be operated.

‘E{;:Zic Eye’ Tunes Piano

to Accurate Pitch

Housed in two portable cases,
an “electric eye” machine for tun-
ing pianos has been found to give
more precision in setting strin
than when the work was done by
ear, A more accurate pitch can be
obtained and the piano stay
tuned longer, makers of the in-
strument claim. The dial of thé
machine is set to the tonal pitch
and quality desired. Sound of the
piano strings is translated into
light by the photocell. This lighg
shows the vibration of the strings
and corrections are made in
cordance with the finding. The

trings are adjusted by hand, as

Showing spire and twenty-six-foot segment of church separated .'¥ e Rwﬂwmeﬂm“ €
‘ from main auditorium in unusuwal building operation * s On SmEIE EtﬂngS, the operator 'DI'd
.,

s.a' " "tuner can detect sympathetic vi-
Widening a street in downtown Detroit brations inaudible to the ear. Anoth
meant a major surgical operatiog for the feature is that operation of the machine
C%ﬁwgmy-six and adjustment of the strings can be
foo ent was cut from the church, and taught in a few weeks, whereas it tak
the entire front of the edifice, including its years to become expert at tuning by e
183-foot steeple, had to be moved back
from the street and rejoined to the main

body of the church now shrunken in size,
The spire weighs 3,500,000 pounds.

- Auto Governor Is Adjustable
4; 0 W to Speed Desired

Making it unnecessary for fleet opera-
tors to use several governors for different
speeds, the latest type of automotive o= |
gine governor can be adjusted and locked
at the speed desired. The universal type
is designed to reduce the cost of installa-
tions on fleets of trucks, buses or automo-=

are made o= machine indicateg pitch

Tuning pione with the “eleciric aye.” Ad;'ultmlﬂ%)
L]

e ] i
id . . -r L] F bt r . 2

iH" i . "’ ., ;1 a by .
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Ocean Air Liner Blg as Destroyer Predlcted

Here is the designer's idea of how the giant transatlantic air liner of the future will appear. Note the

great wing spreading over the dock. Destroper in t

Capable of carrying 500 pa&vﬁéxgiars,
flying boat of the future will be/as large as
a destroyer, according to Schuler Klein-
hans, designer for one of the leading air-
craft companies, More than 375 feet long,
with a wing spread of 550 feet, the 1,500-
ton air liner would be powered by a
--200,000=-horsepower engine system which
“would propel the craft at 300 miles per

hour at an altitude of 12,000 feet. Such a
plane could cross from New York to Liv-

background helps to illustrate the plane's size

erpbol in eleven hours. It would be multi-
decked, deep hulled. A crew of 100 would
be required, according to the designer,
who has prepared a sketch of the flying
boat. This sketch pictures the liner haw-
sered to a steamship dock, with a destroy-
er of about the same length in the back=-
ground to give some idea of the size of
the flying boat. Powered by four engines,
possibly of the Diesel type, the craft would
cost about $20,000,000.

'
Police Car’s‘Claw’ grébs Bumper of Fugitive Automobile

Equipped with an odd claw arm which
~can be operated from the driving com-
~ partment, police cars may reach out and
- grab the spare wheel or bumper of a
fugitive automobile in a chase. The claw
may be moved in any direction desired.
Attached to the front of the police car, it

extends almost six feet. The claw is the-. |

invention of Sir Maleolm Campbell, driver
of the famous uebird” Tacing ca

which hold the world's land speed record.

M

M
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1\1 EN are looking up and down these days, into vast re-

gions of mystery. Up and down is the third dimension
of exploration. It is not measured in latitude or longitude
but in terms of height and depth. Thus far, man has trav-
eled a vertical distance of 75,423 feet, still less than fifteen
miles. Man-made devices, however, have penetrated about
twenty-six miles above the earth and about fivé miles. be-

.Jow sea level—a total of about thirty-one miles. Recent ex-

plorations in the realms of gas, rock and water have greatly
enlarged the knowledge of unconquered heights and depths.

The earth below is filled with wealth untapped, and the
sky above—by no means as empty as it appears—contains
waves, ‘mirrors,” radiations and substances vital to the
continuation of life on this planet. Slowly but steadily the
frontiers of height and depth are being pushed back. Texas
drillers, for instance, recently drove an oil well to a record
depth of 12,786 feet—more than two miles below the earth—
and found “black gold” that might otherwise F_ve been lost.

New methods, new inventions, and more complete knowl-
edge of 1he hthnscu?e are prowg of great value to the
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i STRATOSPHERE i
EXTENDS UP TO
ABOUT 30 MILES

LLEra s Eipli)

phgacads

-;u-he-:i-'
RO

"EXPLORER IT
* {72 395 FT.)

* 9.‘ . T.-.r;.-’

a1

1‘F|--'_

RECORD( 47,8 :
TROPOSPHERE fﬁfoE?nﬁus
EXTENDS UP TO- L2 CLOUDS
ABOUT 35,000 FT. M~

N

>

REEBE'S "\
BATHY SPHERE
(3028 FT)

Testing suit fo be worn by av-

iotor an fight to stratozphere,

and dicgram showing how far

man-made devices have gone
up and down



UP and DOWN

e

-

All photos '€| Wilde Warld

Above, type of mail rochet which

underwent tests in Belgium. Right,

explozion of test rocket af night.

Below, bathysphere used by Dr.

William Beebe for under water
exploration

underground explorer,
Thus, a new motor, as
long as a bean pole, stands
on its head at the bottom
of a deep hole and “kicks”
oil to the surface. With
such devices, it is possible
to extend commercial ap-
erations into the earth at
greater depths than here-
tofore. This single inven-
tion, the “bean-pole mo-
tor,” promises to increase
the nation's oil reserves
by millions of barrels., In
the opposite direction,
high altitude, a meteoro-
logical balloon loaded
with instruments recent-
ly reached the highest

B31



DIVIDED INTOD
KENOWH REGIONS
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STARS AND SUM SHINE IN DARK
SKY ARBOVE THIS ALTITUDE
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[ g SOUNDING BALLOON
3 (26 MILES)
0 — STRATOSPHERE

= STRATOSPHERE REC
RO oo oc | rcos g ¥ 2SO FT
s TROPOSPHERE N
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-

Attaching aluminum soles to suit intended for Ayer
penetrating the stratosphere, and diagram showing
_ the location of the several known high-altitude
regions
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level ever recorded for a
man-made instrument. It
soared to an altitude of
138,451 feet, approximate-
ly twenty-six miles, al-
most twice as high as the
maximum altitude yet
reached by man.

Without oxygen a man
can climb to an altitude
of about 18,000 feet. It is
a comparatively short
time since men began to
explore beyond three
miles up. In fact, it is less
than ten years since Capt.
Hawthorne C. Gray of
the army air corps, blazed
a trail into the strato-
sphere. And only in the
last five years has the al-
titude record for human
flight jumped from 42,000 to 72,395 feet, a
gain of about 30,000 feet. The limit of high-
altitude exploration recently has risen an
average of about one mile per year. If
this rate of gain continues for another
century, man will have reached an alti-
tude of about 115 miles.

The stratosphere ends at an altitude of
thirty miles, and thereafter one enters the
ionosphere, as unknown today as the
stratosphere was twenty years ago. There
is a possibility that free balloons will soon
reach the upper limit of the stratosphere,
and thus will commence a new epoch in
the story of aerial exploration.

The present airplane altitude record,
47 806 feet, was established recently by a
Russian aviator. The previous record,
47,352 feet, had been made by Renato
Donati, the Italian ace. The new record,
however, is still short of the stratosphere
balloon record by almost five miles, -

The stratosphere balloon may have an
effective range up to 100,000 feet. Beyond
that, we must depend upon free hydrogen
balloons and rockets. Rockets hold forth
the greatest possibilities for exploring the
ionosphere for they are the only known
self-propelling devices that can travel in
very rare air without loss of efficiency.

No man-made device has ever crossed
into the vast region of the ionosphere. But
the promise of rockets is very bright. An
American rocket has already attained a
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velumty nf 'i'ﬂﬂ mlles an nnur and rocket
motors have shown remarkable efficiency.
Metallurgists, aircraft designers, chemists,
and physicists are working together on
the problems of super-altitude rocket
flight, and such attempts probably will be

‘made in the next few years.

The ionosphere was first discovered by
that long-range tool, the spectroscope. Its
boundaries are not exact, but its presence
is shown by the presence of ozone and by
its ability to reflect sounds of heavy ex-
plosions, as well as by the behavior of
meteors. At a height of about fifty miles,
there are said to be “clouds” which some
believe are collections of minute dust par-
ticles. But not many can explain how dust
managed to collect at this altitude. At
forty-five miles there are signs of twilight,
indicating the presence of some air, for
twilight cannot occur in a vacuum of space.

(Continued to page 121A) IS& 5.-

Model of First Film Studio
in Edison Exhibit
Among articles in an exhibit arranged
to show history-making points in the ca-
reer of Thomas A. Edison is a model of
the first motion-picture studio in the
world. The original was built at the Edi-
son plant in Orange, N. J., at a cost of
$637.37. The model is a part of the Edison

exhibit at the New York Myseum of Sci-

ence and Industry in Rockefeller Center.x
-
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4 AA P

! AT (

Here is the first motion-picture studio, in miniature.
.e It qppmu in Edison exhibit _'+.
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Tint Mosquitoes with Sprz
to Trace Their Migration

g _‘E’l man? Officials think not, but to prove i
‘they sprayed four marshes four different

* to trace

' Blue eyes would appear a pale, dishwater:

AL A /, .
Spraying marshes with dye to trace the migration-
of mosguitoes from their breeding grounds

Swamplands west of Chicago, favari(j}j&
breeding grounds of the mosquito, wer
sprayed with red, green, purple and yel-
ow dyes this year to “tag” 50,000,000 mos=-
ro quitoes and learn how far they fly. Woul
a mosquito travel more than a mile to bite

colors and then, as the tinted mosquitoes.
started out on their man hunt, set about
eir migrations.

7726
Whlrhng Color Filter for Lens
Helps Film Blue Eyes < e

“Blue eyes have ceased to be a dﬂemmi "‘4'}
for the movie cameraman. Until recently,
light-colored eyes have not filmed “el£
and many actors have been kept from,
screen success by this failure to register.

é...-g

P ¢

grey in the picture. But now the movi "t-":'
technicians have developed a tiny mutnr-"'!-

that whirls colored ray-filters past the' @
lens when it is focused on a hlue-eye&t, w-

PIBJB- and the eyes gain dﬁpth anchI-:}r:vt o

__.‘-4
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S Dog Is Trained to Balance
'F-‘?? [ on Speeding Aquaplane

H‘
‘-‘ﬂhlir the girl controls the agquaplane, the d'-;rz balances himself on the
W board—and seems to enjoy it, too

Rex, four-year old German shepherd, is
ne of the few dquaplane riding dogs in
he world. Trained to balance himself
vith a human companion on the board,
he dog needs no coaxing. Wherever he
ees an aquaplane, he swims to it, climbs
n and barks three times as a signal to
‘go ahead.” And the faster the towing
speedboat goes the better Rex likes it.

~ Stress Made Visible in Colors
Lf/ to Help Designers

So sensitive as to make visible and

work, a new device can be applied to stress
experimentatiun with models of buildings,
airplanes, streamline trains and automo-
iles. Colors caught by the “photo elastic”
quipment appear and alter on the models
s the strain increases or changes. The
odels are made of transparent nitrocel-
lose, which becomes doubly refractive
when subject to strain. Thus, under po-
ized light and subjected to wvarying
oads, the models change in color as the
urden is altered. Analysis of a model of
dthe wrecked “Shenandoah” after the acci-
«xlent revealed a weakness in the dirigible’s

@@.‘tructure and provided data by wlnch fu-
N Yo'
k4 Mwﬁ}ml VY

MECHA

~ measurable the strains on bridge frame-'

Vel

“~1
‘?aa&'ﬂ, <
ture designs can be im-
proved. Strains in the §'
models are not visible i
ordinary light, but must
be viewed in polarized
light. A small burdefi
causes a bar to becomé=.
successively yellow, or-
ange, red, blue and white.

Tablets of Salt
Help Workers
Resist Heat

Recommended by phy-
sicians as a means of pre-
venting heat exhaustion,
workers in automobhile
plants, steel mills and
similar places are pro-
vided with salt tablets.
Small dispensers in the
plants take care of the
distribution. The salt is
of value in the preven-
tion of cramps caused by high tempera-
tures because it maintains the proper bal-
ance of salt in the body to offset the losses
through perspiration. Office workers also
are being advised to take the tablets.

""-E - ::z.mf:ﬂ::ém:; i W
10,7 a8 %ol
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GROWING .

PEARLS
HOME

EVER since the first

aborigine cracked
open the first shellfish
with a stone and found
embedded in its flesh a
bright, lustrous ball
which he prized as an or-
nament, man has been
trying to speed up or im-
prove on nature’s method
of producing pearls.

And as is usually the
case when man keeps
everlastingly at a prob-
lem, he has finally found
the solution and today possesses the
knowledge necessary to harness the mol-
lusk to the business of producing the
queen of gems “by hand.” Working at the
Seripps Jostitution of QOeeanagraphy at
La Jolla, Calif.,, La Place Bostwick WE&
has spent years in patie Scarch an
experiment, has succeeded in growing per-
fect pearls in colors in California’s beau-
tiful abalones. Some of the gems are deli-
cate shades of green, others are in blue
tints, some are blue-black and in a few
flamelike flashes of red appear.

Previously Mr. Bostwick has produced
ball and egg-shaped fresh water pearls in
white and in colors, some of them ten
grains in weight, ball and egg-shaped
conch pearls and “attached” pearls up to
forty grains in weight, but his experiments
with abalones may point the way to a
brand new industry, particularly along
the Pacific coast where “pearl farming” in
the future may develop into a commer-
cial enterprise comparable to that in Japan
where small white sphere pearls have been
grown for years in margarita shells, or
“pearl oysters.”

It is well for pearl lovers that man has
solved the problem of producing the gems

)
R ,

B P
»

Sorting man-produced pearls. Below, Nordica col-
lection of colored pearls. Drop pearl is an abalone
weighing I75 grains

g : 835



because no new pearl
fisheries of conse-
quence have been
found in the last fifty
years and the known
sources have been so
depleted that large,
fine pearls today are
about as scarce as
Stradivarius violins.

Nature, it seemed,
even in prehistoric
times never produced
enough pearls to sat-
isfy the demand for them. More
than a peck of large gems were
found in one of the earthworks of
the early Mound Builders and yet
there is evidence that even these
prehistoric people tried to grow
pearls despite the fact that lakes
and rivers at that time must have
been paved with shells offering a
seemingly inexhaustible supply.
Fine pearls have been taken from
many of the ancient Egyptian
tombs and the earliest literature
speaks of them.

When white men came to Amer-
ica they bartered with the Indians
for pearls for a long time before
they realized that the Indians
were getting them out of near-by
lakes and streams. While many
pearl hunters searched these wa-
ters for fine specimens, it was not
until the advent of the mother-
of-pearl button business that it
was realized that a fortune in

POPULAR
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pearls lay hidden in our
inland waters. Button
factories were established
and “shelling camps” dot-
ted the shores of streams
throughout the Mississip-
pi drainage system.
Upon opening the
shells, pearls were found,
varying in size and shape
according to the species
in which they grew and
the localities where they
were found. There were
innumerable rough ba-
roques, or pearls of ir-
regular shape, thou-
sands of small ones
and others of large
size and excellent
quality. Gems valued
at millions of dollars
often were found in
one “shelling sea-
son,” some worth
from $1,000 to $3,000
each and a few large
ones of exquisite

{Continued to page 128A)

Teop, operating on abalone. Center, attached conch pearls.
Bottom, attached Ffresh water pearl on shell, pink gem
conch pearl in shell and abalone pearl on finger
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Flashlights Trace Dive on Photourap C

Charting the twists and
turns of a swimmer's
#body in diving is now
being done on pheto-
graphic film by means: of
lights attached to the
,diver. German 's Olym-
~pic diviﬂE’Te%ﬁas
‘trained=11T"This manrer,
‘practicing before the
camera and then study-
¥ ing their movements as
shown by the lines in the

= picture, A flashlight is at- *

« tached at the ankle, neck
* and waist, and the plate is
- exposed during the dive.

Curtains Ar;‘ Sg'g;‘l

rtai
‘by Pinless Stretcher

i To save curtains from
the uneven edges and oc-
casional tearing caused
‘by pinholes, a curtain

. stretcher which requires
no pins has been devel-

rod is inserted through its upper hem and

r LAY UAIRASS

te: -

| RN

White lines mark trovel of Aashlights attached to feet, waist and sh {_'
ders of diver during demonstration for the camera \ P d
soped. After washing the curtain, a light ?T Zﬁﬂut Light in Wall Switch -
Is Guide at Night )

a heavier rod through the lower hem. 3 _
Then attachments and clips are adjustea Equipped with a small pilot light, the %5 #
at each side, stretching the curtain latest wall switch is easy to find at night.

o smoothly and uniformly.

PO
cher p
rtain

- Fi : . bk -
- ess stret nts n‘nmng: to the
#

A

The light emits a faint glow which is di- ™
rected downward
so that it does not
interfere with
sleep, yet is suffi-
cient illumination
to dimly outline
furniture and oth-
er objects. The pi-
lot light turns on
when the bright
lights are turned
off and it uses
hardly enough
current to register
on the meter.

Q[Our Bureau of Information will answeft—
quesﬂons regarding articles in this maga-,
zme, accompanied by return postage.

L™
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15;11 Camera for Closeups
Aims from Two Inches Away

ST el g NS T
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i

for photomicrography,
clinical pictures for doc-
tors and dentists, floral
and biological views and

M s other special closeu
- rw:nurm
N P e
: Valveless Head \3
\ ~Is Offered for -

sl rfl- i ."_F,f-:..- —
A

Two wviews of Mashlight

! converting automobile
v and truck motors into
valveless engines, an un-"
“usual motor head is being
‘marketed under the ¢

‘Auto Engine

Offered as a means

that it effects fuel sav-
ings of thirty to fifty per
ceént-and increases powe

and speed. The conver-
sion is simple, the regular

"+ head with all valves and

valve mechanism being
removed, leaving th

"

camera in action for
closeup and (eircle at
top, left) the human eyve
ag it appears in closeup
photo. The camera is
useful For taking clinical
picttires and other spe-
cial work

-block free except for the
-crankshaft and the pis-

“tons. Valve openings are—)

then closed permanentl ‘é
by a solid gasket. In%
stalled in the new head i

a series of pistons oper- -
ated by a cam shaft which is gear-driven
by a vertical shaft connected to the crank-
shaft. The cams operate the upper pistons
at a certain given stroke. Each upper pis-
ton comes to a stop at the time of firing
and acts as a head in its cylinder until the

“Firing"” at an object only two inches
away, a flashlight camera developed for
closeup work snaps a picture remarkable
for clarity of detail. It is mounted directly
in front of a flashlight or floodlight bulb
. 'whose light is multiplied by mirrors set in
an octagonal housing, literally bombard-
ing the subject with light from every an-
gle. It is adjustable for distance from two
to twenty inches, with a fixed shutter
speed of one-fiftieth second and a lens
aperture adjustable from f{-6.3 to f-45.
Ordinarily the aperture is stopped down
to f-43. The shutter operates like a bulb,
pressure of the shutter rod exposing the
film and setting off the fash, release of the

! _r{:d stopping exposure, Flat plates or films

., ‘three and a quarter by four and a quarter
_ #&,dnches are used. The light bulb can be

- uset off by batteries mounted in the back of

#-Ithe reflector or by plugging a cord into

~the house circuit. The camera, easy to
operate with or without tripod, is useful -

-

-

Drawing shows valveless engine head in place. Note
second set of pistons in the head 4

-
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power strblte“m !spe.ﬂt.
Then it resumes its move-
ment. The explosive
mixture and the exhaust
are handled through
ports on opposite sides
of the head. At the time
of firing both ports are
closed by piston rings.
The upper pistons make
one stroke while the low-
er pistons make two. The
makers claim that the
valveless motor elimi-
nates spring and valve
repairs and grinding, re-
sults in reduced construe-
tion costs when used on
new motors and produces
greater engine efficiency.

J

Tricycle Rincl«:sli’wl:f
Takes Three
for a Ride

Malayan rickshaw boys
5till furnish the motive
hower for their vehicles, but now they can
ride, too. A new rickshaw that resembles
hn old-fashioned bugg:,r mounted on a tri-

This bike-rickshaw is something new. One advan-
tage is that the operator rides, too

Straits Settlements, by a municipal com-

missioner, who plans a fleet of fifty rick-

shawr- for hire. Two passengers can ride
the pedahng rickshaw boy.

The entire wur}d production of radium
up t ay weighs le an a.gelf ball,

Zﬂﬁggrs Watch Speed Dial
in Rear of Streamline Train

e Wuid TL Tl er

"
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Here's a new diversion for passengers on streamliners. The dial, located_ \\
in the lost car, shows the speed of the new fost train 3

; (J

Speed has an added thrill for passengers™
on the “Flying Yankee,” streamline train/
of the Boston and Maine railroad. They
can sit In the solariumrof thetear car and
watch the speedometer, installed to tell
them exactly how fast this speed train is
traveling. The dial reads up to 120 miles,,
an hour. It is illuminated at night, and
there Is also a clock in its face. -4 W

F ot P
Brush Eraser Cleans Paper
of Ink and Typing Print

Consisting of a mineral fiber brush in a

molded plastic holder, the latest eraser L

removes ink and
typewriter print
from paper, and
India ink from
tracing cloth, It
fits the hand con-
veniently, being
about the size of a
small fountain
pen. The top section of the holder turns
to propel the brush through the tip.
this manner the brush can be fed through
as n used. Refills are awgilable. «'
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By Ted Allen r'
L
ORSESHOE pitching, like ping-pong, light-§
harness racing, bicycling and a Eew other \
pastimes of a by-gant era, is regaining’ its placa*— 5’!
after languishing in the doldrums several years.,
With an enthusiastic following of appruxlmﬂte- {
ly four million persons, horseshoe pitching may
.be considered a recreation of the first magnitude. }"'"
And it appears to be growing in popularity in /*
every section of the country. A number of lead- **
ing universities have introduced the sport into .
their physical education departments. Harvard = "°
and the University of Southern California were . 4
the ringleaders in this movement and many others .
colleges and public schools are following suit. ¥ .1
Horseshoe pitching is almost the perfect games .'°
because it has many of the advantages of the.m «
more popular forms of sport without their draw-="3i ¢~
backs. To young and old, it offers amusement,
competitive thrills and exercise of both mind and
body, though not too strenuous in either case. It
can be played indoors or out, and in such a way
that the experienced player can match his skill

Top, left, perfect form. Strip on this and inexperienced one.
facing page, proper stance, bachswing, agmnst an P

C‘n:ff-.,&_rr -

starting throw, release and the follow- But like the old gray mare, horseshoe pitching
through,’ Note position of fest in each  ‘ainlt what she used to be.” It has grown scien-
P e te hold th shee” "%, tific and a little . high-brow. In fact, the term
s N £ aa D)) s Yo ! K yafyis A

l]- - F 1.2 k 2 i “3 ‘Il I‘rt "--I" l?" - " -4 ":
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Note position of fingers as one expert player demonstrates two
of the grips found effective in championship contests

horseshoe has been preserved
merely for sentimental reasons. By
no stretch of the imagination could
anyone picture a horse shod in
the game's present-day imple-
ments. They are approximately
seven inches wide, seven and one-
half inches long and weigh about
two and one-half pounds. There
are a few other requirements con-
cerning the distance between
calks and their size that would
preclude them as suitable equine
footgear.

Although historical minded
folk will tell you that horseshoe
pitching goes back to the army
camps of the old Greeks and Ro-
mans, its present popularity is
traceable to an Akron, O., fireman,
George May, who started pitch-
ing for ringers instead of points.

Before May's time, players
tossed shoes in the general direc-
tion of the peg and hoped for a
ringer. It was May's theory that
by adjusting the fingers on differ-
ent parts of the shoe so as to reg-

541




ulate its revolutions in flight that the
number of ringers could be increased. This
is known as the open shoe. It must be ad-
mitted, however, that many other players
had worked along this same line, but the
Akron fireman was the first to obtain re-
sults. With this experience, May entered
the national championships to walk away
with the crown after winning twenty-four
straight games and pitching 430 ringers.

His findings became common knowledge
and the leading players grew more and
more proficient at throwing ringers. In
the old days, an average flipper considered
himself fortunate to toss two ringers a
game, while now a player must throw
sixty to sixty-five per cent ringers to be
classed as a first flight competitor. In
championship competition seventy to sev-
enty-five per cent of the shots are ringers,

At the national tournament last year at
Moline, IlIl., I was fortunate enough to
make seventy-five and five-tenths per
cent ringers in twenty-three consecutive
games, while C. C. Davis, former title-
holder, was close on my heels in this phase
of competition with a score of seventy-
three and six-tenths per cent.

POPULAR MECHANICS

Top, general view of horseshoe-pitching tournament
on Long Island. Bettem, form of an expert player
just before the shoe is released

Horseshoe pitching is the same as any
other sport in that a thorough training in
fundamentals supplemented by plenty of
practice spells success.

After deciding on the type of shoe you
can handle and control the best, the be-
ginner should learn to pitch the open shoe.
Among the most successful grips are the
one and one-quarter and the one and
three-quarters turn. With the one and
one-quarter turn, the shoe turns one and
one-quarter times from the point from
where it is released until it reaches the
peg. With this style, the shoe's opening
should be to the player’s left while with
the one and three-quarters grip, it should

{Continued to pange 140A)
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San Francisco Water Tube Is Big as Subzni'ai?

v T ,,'_H"’
Gk

Water for thirsty San
Franciscans will travel
through the huge Crystgl
Lake tunnel on whi
work now is proceeding
near San Mateo, This
great water fonveyor—
minus the water—might
easily be mistaken for a
subway or the Holland
tube in New York, so
great is the diameter of
the bore. 75 ? {;

Strange Mineral

for Insulation

Is Like Cork

Vermiculite, a strange

" mineral which floats on
water after treatment, is
the latest insulating ma-
terial for electric refrig-
erators and hot-water ) : - 23
heaters. In the raw state e nd o NI SN ey :
it resembles mica and is 3 P T, b T e e

obtained principally from ; ; 0%
a mountain in Montana. This photo gives you an idea of the size of the big water tunnel whic

will serve San Francigco. It is being rus o completion
Exposure to low heats ?J z 0
causes it to expand twenty-seven times Phonograp éecgrds of Glass

its original volume, take on a golden color %
and assume the lightness and toughness Are Easy to _L'Iake at Home 'y

of cork. It also is fire resistant. Phonograph records nn}iass disks can
be made at home by a process developed
by Ivan Eremeeff, sound engineer, who
first covers the glass with a coat of paint
composed of automobile filler, beeswax
and lacquer. The recording is made while
~._this composition is still semidry, a steel
} _needle marking the sound track in the
% paint and cutting down to the glass. Since
~the paint has an exceedingly fine grain,
“the track is sharp with no ragged edges.
‘After the recording, the paint is permit

~~to harden and forms a permanent record.
_=If a master record is desired from which

pther records may be pressed in wax, the :\

b\ glass record is taken to a photoengraver o

e who can make a plate in which the sound
Weighing the minerel after it has %:
/ It es light lik

. track will be raised. Such a method was
treated,
L2159 Pae )

used in pressing music records into sheets
of chocolate candy, which could be played
or ftwice before they were devoured.
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%obsled Roller Coaster

Is Latest in Thrill Rides

Lo srt-

Here we see .tTn,- atest thing in amusement park devices—a bobsled roller
- coaster starting areund a thrilling turn

© % Offering something new for the thrill

seeker, a bobsled roller coaster is in op-
. eration at a Berlin amusement park., The
.. car in which the riders are seated resem-
“  bles a bobsled, The coaster speeds around
¥  a track somewhat similar to a bobsled run,
. containing straightaways and death-defy-

" & - ing horseshoe turns.
. -F %ltrimlet Rays Hold Hope

- of Conquering Influenza

e

F
vy After recovering flu virus from the air,
“* scientists have found that it may be de-
stroyed by bringing it in contact with
~ ultraviclet rays. Thus there opens up a

" vast field of preventive medicine, whereby

§ lthe air in huspitalyheate , schools and

.." :' y -’

‘II L “ N h
R S
auditoriums may be freed

from dangerous germs.
Influenza spreads easily
because the virus floats
in the air for at least
thirty minutes after a
person suffering from the

d.rsease snﬁ

Pe tier Comet’s
Path Is Shown
" by Model -

Built to show the orbits
of the Peltier comet and
the earth, a novel model
has strings to indicate the
relative distance between
the two as they ap-
proached each other re-
cently, and then drew
apart. On August 4, 1936,
the comet was at its clos-
est point to the earth,
sixteen million miles
away. After that date it
passed rapidly from view.
Each of the distance
strings represented the
gap between the comet
and the earth on certain
dates. At forty miles an
hour, it would take more
than forty-five years to
drive sixteen million
miles.

Pointing to string indicafing nearest point that
. comet approached the earth

} ”
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Glued Wall System Replaces L: Eﬁ an’& (Pl%s‘fé'

e

feory ol SR O

Left, cutaway section of wall shows its construction and the ease with which it may be decorated to
resemble plestering. Right, nailing on the strips fo wﬁuﬁzw plywoed or wallboard is glued

Making lathing and plastering unneces-
sary, a new glued wall system employs
glue instead of nails in the vital part of
the joint construction. In addition the wall
is strong and crackless. The system calls
for the nailing of patented strips of fir
plywood to studdings, rafters and head-
ings. Then comes the gluing of panels of
plywood or wallboard to these strips and
edge gluing of the panels to each other to
form a solid one-piece wall. Because of
the self-bonding nature of the glue no ex-
cessive pressure is necessary to get a tight
fit. Shrinkage and expansion of the wood
are not transmitted to the surface of the
wall. The wall can be decorated to look
like regular plaster walls, but the glued
panels will not shift and cause cracking.

{[Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in,any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped,
self-addressed envelope.

vy-Duty Portable Drill
Exerts High Pressure

When it is difficult to take the job to .
the stationary drill, a portable heavy-duty

e

i’

&/ 2 5’ drill can be taken , |
) A4 . to the job. A hand { =
L drill designed for = i
. quick use any- 4 N

where, a precision G
tool capable of ex- :-’ &
treme accuracye,) r,
with heavy pres-;
sure, is now avail- &
able. It fits in and %; a¥
around all types#s
of machinery, ’,
holding itself in §_
position by itsx ;,
own pressure. Backbone of this drill is a !
sturdy steel bar on which both drill head at }"'
and shoe pivot. Feed econtrol is semi- r;'f
automatic, the feed clutch engaging and..f
disengaging from the crank by fingertip **
pressure. A ratchet handle makes it pos- E’"
r
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:}"\\'XTILL man ever be able to transmit power by radio?

Until lately science has had to reply emphati-

; cally that “on the basis of present knowledge” this

IL_;‘\ was an impractical dream. Now it seems that even-
« 'ty tually the sun may supply a different answer.

%  The reason is that during the last few months as-

tronomers have learned more about an unexplained

. radiation that the sun broadecasts, and it may be that

addjtiunal research will open up an entirely new field

uf knowledge., Mpysterious radio interruptions are

pointing the way.

The sun has been blamed for years for the peculiar
“magnetic storms” that sometimes disrupt electrical
communication systems. In a general way these dis-
turbances are traced to sunspot activity. Not very

much is known vet about the spots that appear on
the sun, the belief being that they are regions on the
surface that have a temperature 2,000 degrees less
than their surroundings, Occasionally tremendous
flaming clouds of hydrogen gas appear in the neigh-
b'.l‘hnrhcrnd of the spots. When these eruptions oceur,
elentrumagnetrc disturbances are apt to happen on
arth but no theory that explains the connection has
i\~ Peen generally accepted. Some radio experts think
3 o radio reception fades and improves in cycles lasting
"l-u.__

- * il

" *%

“e

Left, melting a metal sheet
with the aid of concentrat-
ed heat from a solar furnace

"New POWER from

Appearance of sunspof on successive
davs as the rotation of the sun car-
ries it farther and farther to one side
of the turning planet until it dizap-

pears from view



Top, curve of sunspot cycle and spectroheliograms

showing appearance of sun at different phases of

cycle. Below, curved glass for solar heating and
gag rising from sun's surface

a number of years, paralleling peri=-
ods of sunspot activity.

T'”.l;l_'. it
sun and the earth is being studied.
the last
prised to find that at extremely high fre-
dies out

5,11'1"'.‘-. een 1 |]l.‘
During

vear radio men have been sur-

new connection

quencies reception sometimes
completely even though reception at other
wave lengths, including the broadcast
bands, is not igterrupted. Except for faint

signals from near-by stations, short-wave
547
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reception disappears as
completely as if a fuse
had blown. This happens
at from seventv-five me-
ters down past twenty

!

"*_meter:-:, and depending
o the wave length, lasts
from fifteen minutes to
four or five hours over

the illuminated half of
»the globe,

With some exceptions
the fade-out occurs about
every fifty-four days.
This period, being ap-

%‘ proximately twice the

period of the sun’s rota-
tion, suggests that some-
hing is happening every
other time the sun turns

around, although no one
‘an yet say why.

Liast spring scientists
estimated a fade-out was
due ‘April 8, and astron-

m omers decided to learn all they could
)

—

do

about the phenomenon if it should recur.
In California, Dr. Robert S. Richardson,
one of the “s men o e Mt. Wi

observatory of the Carnegie Institution of

Washington, D. C., pre d a spectro-
hdm'gﬂph—h—plwm’gr%;‘-‘:‘ﬁs;ﬂar eruptions

Top, studywing sunspots on paper dish suspended in light path of solar
telescope, and examining sunspots on glass negatives made with aid of
telescope. Below, mirror disks of horizontal telescope used to study sun

by their hydrogen light and arranged oth-
er instruments for the test. When the
work was over he had new evidence of
some mysterious transfer of energy be-
tween the sun and the earth.
At 8:46 that morning the Mt. Wilson
{Continued to page 118A)
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Flower “Ghosts” PlCt ed by X-Ray Camera

«—ﬂ)

Novel and beautiful ef-
fects are obtained by
photographing flowers
with the X-ray camera.
Lovely in ordinary pho-
tography, flowers appear
more like frail ghosts
when seen by the light of
the X-ray. Miss Frances
Mildred Davis af-£05 An-®
gel o is an X-ray
technician, has made a
hobby of photographing
flowers since she discov-
ered what interesting
pictorial results could be
produced. Only a short

. _ _I | r
e I ! W =3 f 'i

Top, photographing a bashket of Rowers with X-ray
camera. Below, a ghost-picture of calla lilies

exposure is necessary to record the deli-
cate tracery of the floral skeleton on pho-
tographic film. The flowers in the X-ray
picture reproduced_here are calla lilies,
their stems Tesembling slender tapers-<and
their leaves and petals looking like trans-
lucent shreds of gossamer.,

i
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Air-Coéled Wind-Power Plant
Produces More Current

As a result of its design which permits_

air cooling of the generator inside and out, /™~

the latest wind-driven power plant pro-
duces more electricity, according to its
makers. It is
known that a cool P4
generator has a
higher output than
a hot one, so the
air-cooling fea-
ture is regarded
as important, par-
ticularly for sum-
mer operation of the plant. Offset so that
l it will fold out of the wind at velocities of

8 “thirty to thirty-two miles an hour, the

—plant is protected against storms. This

“FYeature also prevents overcharging when

dthe wind is high.
. Ink for Writing on Metal
*2dhere to the surface of most metals, a

new ink may be used for writing or rub-
ber-stamping on metal tags and name-

3

®
;‘:
M&#ﬁﬁf‘gh cduse it t

lates. It appears black on zine, tin and‘-—‘\
galvanized iron -and dark brown on snft[-t)

teel and cast iron.

O pg. Cormrn
//{afnp ‘h r?'M/SZ
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- Caterpillar Swarm on Rails

&4
g

@ysteam sweeping the caterpillars from the ..
rails, The unusually heavy infestation this {

i
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Stops Fast Trains

N

Always traveling in a straight line, caterpillars climb over fence post at left rather than defour around

Caterpillars swarming six inches deep
on the rails have halted transcontinental
express trains in Ontario this year and
denuded more than 8,000 square miles of
farm lands and forests. One sixty-mile-
an-hour train was stopped for forty min-
utes by the pests, and, unable to get trac-
tion on the heavily coated tracks, had to
be broken into sections before it could be
moved. Another train waited two hours
while the track was cleared with live
steam, and extra locomotives were sent in
regularly to infested areas. Finally loco-,

motives were all gquipped with steam jets -

in front of the driving wheels, the live

ear-was blamed upon lack of early frosts«
which ordinarily kill the insects, and an
abundance of their favorite food, poplars

and birch trees, which have grown up on ¥

Right, erew attempts to clear trach of caterpillar swarm that greases roils and stalls train

sprays, and farmers trapped the caterpil-
lars in trenches and burned them with
gasoline and coal oil. Still, clover and hay
fields were swept bare, cattle could not
find grazing and forests were stripped
of foliage along a 175-mile front. Chick-
ens had their fill of caterpillar diet and
quit eating them. School was dismissed
near Sudbury because the -caterpillars
swarmed on walls and floors. Even fish-
ermen complained, because caterpillars
swept out on the lakes gave the fish plenty
to eat and they would not rise for a fly.

IR
Number of Airports Increases
to Twenty-Four Hundred

Airports and landing fields in the Unit-
ed States totaled 2,402 on July 1, 1936,
compared with 2,343 counted by the bu-

burnt forest areas. Airplanes were sent_ reau of air comm ear previous. Of
were lighted for—md -

up to spray forest and city areas with in-, the A

sect poison, shade trees in towns were

protected with cotton Jj.'rappings and

L T

oJ 18 T oy
. =% ).
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The army maintained sixty-two airdromes,

_the navy twenty-six; there were 746 mu-
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nicipal, 498 commercial
airports, 291 department’
of commerce intermediate
landing fields and several
hundred auxiliary, pri-
vate and government air-
ports. Seven states which
had 100 or more aviation
fields were California,
192: Texas 135; Pennsyl-
vania 118; Michigan 114;

Florida 112; Ohio 103 and

New York 100. n 9

Underwater Photo
Shows Secret
of Swimmer

How a star sw1mmer
performs under water has %
been photographed by a
camera inclosed in a spe-

: )
cial device béneath the‘“"""‘

surface. The swimmer,
Shozo Makino, long-race,
free-style ehYampion of
Japan, was aught by the
camera As he drove
through/the water after

diving!
I /Waedy
o=t

Unusual photograph of a swimmer in motion under
water. Note twisting arm action
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Three views of huge Diesel-powered Aying boat being built in Glrmn;"
for iransoceanic passenger service. Engines are recessed in wings

Destined for transoceanie service, a giant
flying boat with eight motors geared to its
four propellers is being built in Germany!
With 8,000 horsepower available, and a
wide cruising range, the plane will be ~
capable of non-stop flight between Frank-hb
fort-on-Main and New York City. The
ship is being built at thg Dornier Works
and will be even largefW
“Do-X,"” which had twelve engines. Dor-
nier engineers found it was more efficient
to install four three-bladed propellers and
gear two 1,000-horsepower motors to each.
The engines are recessed into the wings,
which have a span of 160 feet. Diesel en-
gines are used in the new “Do-20" instead
of gasoline motors which drove the
“Do-X." The ship will have a cruising
speed of about 160 miles an hour and top
speed of about 180,

{ America’s 1,864,643 miles of copper tel-
egraph lines would provide eight wires
from the earth to the moon if they could
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- They KEEP THINGS

N EVERY catastrophe, whether national
or local, an “army of generals” goes
into aetion to aid the victims, to help re-
store order and to keep things moving.
They are the maintenance men of the tel-
phone, electric power and gas companies
and are called the army of generals be-
cause when they rush to battle an emer-
gency, they are generally on their own,
each skilled man commanding himself and
such volunteers as enlist their services.
When a tornadeo sweeps through a town
leaving death and destruction in its wake,
when a flood inundates a wide area, when
a devastating fire breaks out in a city or
when a blizzard drops a smothering white

Top, this freak accident made work for maintenance *
O ot & ansiad 1o blanket down upon the countryside, the

phone cable ofter flood = - maintenance men go into action. No mat-
¥ Tes . L
" " '- wh s W i
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ter what damage the ele-
ments have done, no
matter what physical ob-
stacles must be overcome,
telephone lines must be
repaired immediately.
Electric power must be
restored and gas leaks
must be stopped and
broken pipes shut off.

In a national emer-
gency the maintenance
man is one of the first to
aid the Red Cross, the
National Guard and oth-
er forces summoned to
fight the disaster. In a
local disaster, such as a

Clearing flood debris from telephone poles so switchboard,
center, can function. Bottom, repairing railway trestle
which was undermined by Aood waters

fire, an explosion or a cave-in, the
maintenance man appears on the
scene as quickly as does the fire
or the police department. In most
cities the fire alarm registers in
the office of the gas company si-
multaneously with the alarm in
the fire houses.

“Twenty-four hours a day, ev-
ery day in the year, the emergency
crews function regardless of
weather” states E. E, Hill, super-
visor of the New York Edison and
When
service fails, it is the men of the
emergency crews who restore it,
The many situations they meet
call for exceptional skill, courage
and initiative, and these men are
carefully chosen for the work.

“Personal hazard is often en-
tailed in the clearing of burn-outs

United emergency crews.

553




Guest arriving at Hartford, Conn., hotel in boat, and soldier
operating short-wave radie during food

and our men have been highly praised for
bravery. Yet their work is not confined
to routine clearing of electrical trouble.
Indeed some of their most notable jobs
have been at fires, floods and cave-ins
where men trained and equipped for
emergencies were needed. Nor is the in-
dividual ecitizen in distress overlooked.
Stopping water leaks, giving first-aid to

LeVY

POPULAR MECHANICS

the injured and applying
artificial respiration are
part of the regular duties
of the emergency crew.
“A few years ago, the
shoring of a subway un-
der construction caved in,
precipitating several peo-
ple into the excavation.
The emergency crew res-
cued the victims, one
member risking his life
to crawl under shaky
timbers to release a pin-
ioned woman. When an
explosion and fire oc-
curred in one of New
York's largest apartment
hotels, emergency men
assisted in removing the
dead and injured and
went into the sub-base-
ment, when fire and pos-
sible explosions endan-
gered every one, to install
temporary lighting to
help in the work of res-
cue and fire fighting."”
One of the greatest tests
ever faced by the army of
generals occurred during the
floods this year. From Maine to
the valley of the Ohio, the main-
tenance men were called upon to
repair the damages wrought by
the flood so “things might be kept
moving."” Some idea of the im-
mensity of operations may be
gained from the emergency sup-
plies sent to the flooded area by
the Bell Telephone System alone.
More than 50,000,000 conductor
feet of rubber-covered wire;
24,000 telephones; 750,000 pounds
of copper line wire; 200,000 pounds
of pole line hardware; twenty-
three sections of central office
switchboard and scores of private branch
exchange boards in addition to telephone
poles, cable conduit and rubber boots were
shipped to put the telephone lines back in
working order. The maintenance men re-
pairing the long-distance lines which kept
the rescue officials in the flood area in
touch with the rest of the country worked
night and day at the risk of their lives. The
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#ivetage number of “patch orders”
calling for replacement of long-
distance lines by providing sub-
stitutes, in normal times averages
ten a day in the_long-distance
traffic contrel bureau in New
York. Inthe six daysduring which
the flood conditions were at their
height, more than 1,000 such or-
ders were put through.

- Working jn, bgats apd  wading
through water, chopping lines
free of trees and debris lodged
against them by the crest of the
flood, elimbing icy poles and
erecting new ones where neces-
sary, the linemen in this period
succeeded in restoring ninety-six
per cent of the long-distance cir-
¢uits which would normally have
been in service.

« “Doubtless no one will ever be
able to estimate the number of
lives and the extent of property
saved, due to speedy warnings of
the impending flood"” states J. F.
Kilpatrick, president of the New
&ork Telephone company. “Nu-
merous press reports have told
How linemen risked their lives to
‘freatc:-re the cireuits broken by the
Jnad waters, how telephone oper-
ators stayed at their switchboards
day and night in many instnnces

Fire truck pumping drinking water after Rood. Center, street
in Syracuse, N. Y., after a windstorm. Below, maintenance

. (Continued to :pl;p 11 men repairing generator
Dq T el .
# ] ﬂ g Ryt
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Cement Model of State Capitol
Has over 900 Windows

Cement model of ten-million-dollar state house at
Lincoln, built in a Nebraskan's landscaped garden

There are more than 900 windows made
of mirror glass in a cement model of Ne-
's $10,000,000 state capitol building,
a Nebraskan. It stands
in his beautifully landscaped garden.
The figure of the sower on top of the
skyscraper model is gilded, and the dec-
orations over the entrance doors ar?
hand-painted reproductions of figures and
symbols of pioneer days.

‘F TU-E?ilnt Shoots Second Antenna,_"

to Boost Radio Signals

mission is poor,

air liner may
shoot into space
an auxiliary an-
tenna for simulta-
neous use with the
regular antenna.

i W A XN WY

When radio rvfb_.
ception or trans-

the pilot of a TWA
—

A )

&8

The auxiliary unit, which was develope
recently, also may be used independentl
The unit consists of a cylinder, which
a compression spring and a trigger and
which is housed beneath the regular uni
by slightly altering the shape of the tai
cone. An electrical switching mechani
when loaded with the antenna cartri
and released by a special control, shoo
out the cartridge and closes the electric
switch to put the auxiliary antenna in
immediate use. When the control is re-
leased, the compression spring forces out
into space a paper cylinder upon which is
wrapped thirty-five feet of antenna wire.
The wire unravels and discards the pape
eylinder, then trails from the plane.
special loading tool is used to reload th

cyﬁnd% ?ﬁ%a new antenna cartridge.\

How Earth Looks from Moon |
Is Shown by Globe A

Prepared under the guidance of an as+
tronomer, a globe at the Franklin Insti-
tute in Philadelphia shows how the e
would ook to some one on the moon. The
bntinents are accurately outlined in

isty eolors which the moon-man would
see, Basis for the research which resulted
/in the painting of the f. be waspthd eartfif-a_

n.- e kgl

S
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Thiz globe shows how the earth would appear if tfie
ohserver the mog
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light, or “éarth shine,” on
the new moon. The small
crescent shows the color
of the moon, in its light
from the sun, but there is
also the earth shine, the
light which has been re-
flected from earth to the
moon and back. This
light gives the scientist a
clue as to how the earth
appears from the moon.
Thus, with this globe, man
may go into the universe

and look at the eg;ué 2
Dog Rides in t’ram
on Top of Car

Dogs enjoy motoring as
much as the family does,
and it's hard to leave the
pup at home when start-
ing on a tour. All packed
for a trip, one family
found the ecar too erowded to take the dog
along, but there was plenty of room on
the roof. So they roped the baby's peram-
bulator on top, put a blanket around the

dog and let him ride in this special seat.
The pup seemed 1o enjoy his perch.

- —

£} Max Kettel

Maybe there isn't roem inside, but this pup will not be |
hind. He has a special observation seat in a pram o

'PDPI_ LJ\R \II‘{;H ANICS

Sireamhne Diesel Rallcar
s be Hauls Swiss Passengers

Travelers in the Swiss Alps ride on this Diesel-motored railear which

- _:‘.a'd‘ '\,‘1 .‘

<

o

1-

resembles a huge streamline bus

Built for passenger service on the Swis
Federal Railways, a new railcar of™stri
Hrg‘-hztes-camswhat resembles a giant bus.
Its Diesel-electrie power unit is mounted O
low in front of the cab. The broad win-
dows afford the car’s occupants an excel-
lent view of the Alpine country.

Ny 8
Sensitive Scale Can Weigh Atom
to Four Octillionths of a Gram

So precise that it can detect a differ-
ence in weight of 4,000,000,000,000,000,-
000,000,000,000ths (four octillionths) of \

)

B
N

gram, a scale capable of weighing atoms
has been developed at the-Ilniversity of
Chicago by Pruf Arthur J.

is a “mass spectrograph” of a new
type, used in analyzing solid sub-
stances, With the material to be
analyzed as an electrode, D
Dempster produces a hot spark.
Atoms from this spark are drawn
through an electrical field and a
magnetic field and on to a pho-
Jographic plate. The instrument
already has helped Dr. Dempster
iscover hitherto unknown iso-
topes, variant forms of elements.



[ CLMAMAAR STV EVUNEES
553 PoOPILL "111 MEC H"s."\‘[(..

Whale Shaped Boat Drwen by Alr Screws

T.Flis uddf}' shnppﬂ rrnff is driv-

en by air screws. Riding high

in the water, it skims the sur-

face as speed increases. Model

at fop shows wnusual design of
the bottom

the drag of the water on
the hull. A speed in ex-
cess of fifty miles per
hour has been attained
by one of the boats now
in operation. Another
now under construetion is
expected to have a speed
above sixty miles per
hour, unusually high for
passenger-carrving craft.
A new light metal which
resists corrosion is being
used in the hulls. Adap-
tation of the glider boats
to transatlantic travel is
being studied by nawval
experts, the designer
claiming that this type of
LT;]El 'l.'-.hl]][] be S8 |'|.1..utt]1|‘.,
faster and more econom-
ical than the modern
ocean liner.

Constructed with light draught so that “Submarine House" Is Cooled

a whale-shaped passenger boat introduced

it literally rides the surface at high speed, = “j‘b b? Roof Waterfall

in Germany is driven by air EEI‘EMTb& . t~Hesidents' of the Iﬂp&ﬁ%ﬂ,’
bottom of the craft is broad, preventing it, valley, where summer hea Thily
from rolling over, and contains séwvep rives to 130)degrees, hat e%:g'xd a way to
steps which increase the speed by forcing escape the high temperatures They are

the bow out of the water. This reduces building windowless “submarine houses”
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of sheet iron. Over the Postage Stamp Shop ‘ln_ B’us

one-room structure they
install a shed with a wood 'I »g~ .
S il 4 Se ls o Collectors on Tour )
tween the wood roof and _|

the sheet-iron roof is a v -
water pipe with holes cut
at intervals. When the’
water is turned on, it
streams from the holes
and cascades over the
roof and down the sheet-
iron sides. Inside an elec-
tric fan circulates the air.
Temperatures are twenty
1o thirty-five degrees
cooler than those outside.

il
Flower Mosaics

Mark Ancient
Festival

Composed of millions =
of flowers and buds, 0

+ . This traveling stamp trading post gets wide attention from philatelists. "
beautiful mosaics cover Thausands of stamps are exhibited in its showcases

the streets during the .
feast of Corpus Christi in Genzano, Italy. Stamp collectors stop and look when :
One of the unusual exhibitsduring the re-=  the “Phila-Mobile” comes to town. It is at s
cent celebration of this ancient festival once a traveling showcase and salesroom
was a bust of King Victor Emmanuel made for a postage-stamp agency, its name be-
up of thousands of flowers of all colors. ing a contraction of “philatelist’s automo- "
The mosaics are arranged on streets along  bile.” Touring the country, this stamp shop .

—

which the religious procession passes. enlists interest among collectors and buys r_.

or sells stamps, taking \
orders to be filled from

the home office. The car-.

is divided into two rooms, \ L
with an observation plat- ”
form at the rear, and is :
completely outfitted for
all-year touring. There

are twin beds, a clothes
closet, gas stove for heat-

ing and kitchen with a

gas range, ice box, run-

ning water and storage
space for a month's pro-
visions, There is room
enough to entertain
twelve persons.

[ The copper roof of Hil-
desheim cathedral in
Germany, put on in 1320,
erviceable.

Outlined in thousands of Aowers, this mosgic represents bust p-f King
Vigtor Emmnnu:i‘ It was one featuve of ancient festival

.
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._____d { Top, special lister throwing up dams in Ffurrows. Bottom, after a rain
e the dams hold water and prevent washing of the topsoil
i To prevent valuable soil from washing
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~ away and to help hold water on the field,

a new farm machine has been tested suc-
cessfully in Kansas. It is a basin lister
which serves the double purpose of pre-
paring the ground for crops and of leaving
dams in the furrows. A U-shaped piece of
metal that fits into the furrow is dragged
along collecting dirt for about ten feet,
then a nub on the lister wheel catches the
bar to which the shovel is attached and
causes it to lift, depositing the pile of dirt
at intervals in the furrow. Those dirt piles
act as dams when it rains, holding the wa-
ter in the furrow and resulting in unusual
penetration of moisture into the ground.
Tests at the Fort Hays experiment station
showed that the water soaked twenty
inches into the ground when the basin
lister was used. Where the ordinary lister
w‘BFlEEd the soil was moist only twelve

RS 4oed
PO Y (-
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~ inches, Land not worked
was soaked ten inches.
The dams thrown up by
the lister also keep the
topsoil from washing off
the field during heavy
AZ&; stable Heater

Rids Windshield

of Frost

Designed to keep the
windshield clear of frost
in cold weather, a special
mounting for an automo-
bile heater has been test-
ed -successfully. The
mounting permits pulling
the heater from under
the instrument panel and
swinging it into wvarious
positions so that the
warm air may be direct-
ed against the windshield.
Thus the heater may
serve its usual purpose
and also that of defrost-
ing fan or blower., When
not in use, the heater may
be pushed back under th
instrument panel. Th
mounting does not inter-.
fere in any way with nor=;
mal flow of hot water from the automobile
cooling system through the heater.

Heater swung up to windshield, ready to eliminate< "1,
frost. It sts to several positipns e
- :




Taxicabs with a sliding door in
the roof are being introduced in
this country. Patrons can enjoy
sunshine and fresh air, and a view
of the skyserapers as if in a sight-
seeing car, by sliding open the
roof above the rear seat. This
feature, in addition to rear and
side windows which open wide,
converts the sedan into .an’open
car. A special safety feature is a
signal on the dashboard which
warns the driver if a door is open.

lm
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Subslitute for Black 1 V
t by Gun

w@ﬁ%ﬁt regarded as

superior to all hardwnuds for making gun-
stocks, has started a search for a substi-

Sca;rmty

tute. The Forest Products Laboratory,
operated by the government in Wisconsin,
is experimenting with low-grade lumber.,
Before being used in gunstocks, the wood
must be given a twenty-year period of
air-drying., The world war caused a short-
age in black walnut, which accounted for
the price obtained for two partially de-
cayed trees in the Arkansas national for-

est, $20 Tr % fg:et on the stz‘n 0’)

e

ta ke

Lz

Two views of latest model taxicab with
sliding roof that mahkes it an open car

Thre{&lynls in a Million
Lightning Will Kill You,
Your chances of being struck

dead by lightning in the next year

are just three in a million, unless
you live in one of the southern or
western states where bolts do
their deadliest work. Insuran
statisticians found only three per-
sons in every million in the United States
were killed by lightning in the last ten
years. In the band of states from Montana
to Arizona and across the “old south”
death rates are as high as six per million,
while Pacific coast and eastern states
ranked as least hazardous. Death by
lightning is a rarity in large citjes wh
the steel skeletons of sk]rscrapexs act as

lightning conductors and dissipate the E

electricity from the sky. Tall buildings
are often struck without being damaged.

{[Cows are sometimes so annoyed by the
ion wires

humming of near-by high-te
that they cease to give mjlk.
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Here's a new thrill—hunting for pearls in oyeters which are
shipped in cans from Japan to this country

Many of the thrills of the diver search-
ing for pearl oysters on the sea bottom
- are offered purchasers of cans packed with

. pearl oysters and shipped to the United
~ L States from Japan. Upon opening the can,
the “treasure hunter” pours off the sea
water, lifts the oyster from the native sea
weed and searches for the pearl embedded
s+ the oyster's flesh., The pearls are of

{ varying size, so the result may be a large

" gem of great beauty. Prior to canning, the
,,5!‘ oysters have been taken from the ocean, a
small mother-of-pearl bead placed in the
shells and the oysters returned to the sea

s to permit formation of the pearl around
the bead. A few years later the oysters are
again brought to the surface and canned.

-
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;X a[“ Light Colors Cause Plants

to Seek or Shun Others

Different colors of light cause seedling
tips of plants to seek or shun each other,
Dr Ennch Karrer of the Smit -

N s foun arrer grew oat

P e f A T

i:’earl Oysters Packed ‘in’ Cans
T rill “Treasure, Hum‘-ers”

seedlings and exposed them to thf"';

rainbow band of light obtained by
splitting the white light of an F
electric arc. Blue light caused
seedlings to bend toward the light
and toward each other. Red illu-
minated seedling tips bent away
from each other. Plants receiving
orange light became greener than
their neighbors and roots grew
longest in the extreme blue rays.

Ty
from enjoying '
ery day. When he wihts'a bit®f
exercise or is ualled to wisit &
patient he teams  up with “sorhe
friend who has a ch'}rcle Dr. Wil- y
son used to pedal a bicycle with
a sidecar in which a companion -
rode to direct him through traffic. .
Now his companion has to do his~
own pedaling. The doctor’s bicy- L
cle has a frame-brace permanent-"
ly attached, with an arrangement
at the other end so that any friend
can “hook on” for a joint ride. Steel bars
form a cross from the rear sprocket of one
bieycle to the seat base of the other, a bar

connects the front of each frame and a ;
steel “bumper” links the front sprockets. €

\3 w‘

Blind Doctor and Guide
Ride Twin Bicycles

Blindness dges not
A. O. Wilson of Lin’r:u

_::.--r

When this blind doctor goes bicycling he hoohs his
*' “hike" _tn- that of a friend who acts as guide

ok W ey 1
w9 Fdaneeddy Bl
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Simple PARTY MAGIC”

FORK -AND
SPODON
FORM

w IMPLE magic performed with everyday
I'FF!lj!_‘f_"'lf-»', [:|}'|‘|1,T'|".:!.r'||.'i."-i o I'i‘iIIE:\' Fl'l_'l{l'-ll."!'ll.'i‘
everywhere and the person who is will-
ing to spend an hour or two in serious
practice can soon learn a whole repertoire
of tricks that will enable him to eontribute
to the gaiety of social gatherings.

Before attempting any magie in public,
however, the amateur entertainer should
rehearse his routines with great care, A
half-mastered stunt is productive only «
ridicule, It is axiomatic that people like
to be fooled, so the amateur who explains
his methods after he has shown a trick
destroys whatever pleasure his perform-
ance has brought to the ecrowd. The aver-
age person loses interest in a trick as soon
as he learns its secret.

Playing with the silver
may be a breach of table etiquette,
you are willing to try it,
feat can be performed with
nary knife, fork and spoon as shown in
the illustration. Any person with fairly
steady nerves and an equal amount of

;i:lr.i Eiq"l."':.‘u\'n'it]'l_"
but if
an amusing bal-

ance an ordi=

Bq Jack Gwynne

Famous Professional
Hag:man

Flipping spoon inte glazs with fork and balancing a
knife, fork and spoon, two table trichs which are
easy lo masler

- 563



Details of rope trick, above, and right, making dime dance
on bottle. Below, card trich worked by noting difference
in width of margins

patience can master this stunt in ten minutes, To
balance the knife handle between the fork prongs,
hold the knife near the top of the blade. The
spoon is then placed on top of the blade at an angle
with the fork.

Another table stunt good for a laugh is to make a
spoon jump into a glass. As shown in the illustra-
tion, the handle of the spoon is placed against the
glass, the upper part of the fork touching the bowl
of the spoon. By striking the end of the fork with
the fist, the spoon can be flipped into the glass. After
a few trials, the amount of force with which the fork
should be struck can be determined accurately.

The dancing dime is another sure-fire stunt. A
freshly emptied beverage bottle and a dime are the
only “props” required. By grasping the bottle with
both hands as illustrated, the dime can be made to
bob up and down on the mouth of the bottle, To
begin this trick, the magician places the coin on the
" bottle and then tips the latter a little to moisten the
dime. When the entertainer presses his two hands
against the glass, the dime will start moving up and
down. A clever bit of patter enhances the value of
this trick,

With a little preparation, a partly filled water glass
also can be balanced as shown in another illustra-
tion. The secret of this one is in “planting” a large
kitchen mateh under the tablecloth. The match is

o 2
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laid flat on the table and
by placing a few other
wrinkles in the cloth, it
will not be discovered.
When the glass is tilted
against this match, the
balance is obtained.

A simple but mystify-
ing trick also can be done
with a cube of sugar, a
lead pencil and a glass of
water. The magician asks *
someone to write his in-
itial on the cube, which
is then dropped into the
water glass by the ma-
gician. As the cube dis-

solves, the person holds
his hands over the glass

7T

MECHANICS 585

with palms up, repeating
certain mysterious words, after the magi-
cian, and upon turning his hands over, he
discovers the initial has reappeared on his
own hand. While the volunteer is writing
his initial on the cube, the performer idly
wets the ball of his thumb. When he takes
the cube in his fingers to drop into the
glass, he presses the ball of his thumb
against the initial and the lead is trans-
ferred. Casually he takes the assistant’s
hand to hold it over the glass, and in so

L

i,

3. 0% I 4, t 7 e B,P-

o

Teop, the two pieces of cardboard are the same size. Center, match under tablecloth helps balance “‘:
tumbler. Bottom, details of the trick in which an initial is transferred -

doing stamps the initial on the back of the
hand with his thumb. The moment this
trick is concluded, the performer should

% swing into another one.
- Simple rope and card tricks can be em-

ployed to supplement the above when the
party moves into the parlor. Dne of the
I 2y - : PR ~ NS 5

- : -
l‘..}p

best of the rope tricks is shown in accom- z

anying illustrations and diagrams. It is -'
called the rope with the dissolving knots
and at the outset a regular square knot is C'_l,'r
tied. Then the left end of the rope is

brought through the loop toward the per- -~
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Bl‘l‘d Tﬂﬂ'l er Trams Fﬂﬂ“l}' -le:‘ather, but it is c@med that this
might be reduced if the leather

to Take Fﬂﬂd frnm HIS Lips were produced on a large scale.
Fish skins require tanning by
special materials because they are
very sensitive to acids. Tests
show that the fish-skin leather
has a stretching capacity superior
to that of sheep and calf parch-
ment. It has withstood 50,000
foldings without breaking.

gmaz lectric Generator
Supplies Light for Cabin

Weighing only forty pounds, a
portable electric generating plant
supplies enough current to light
six 25-watt lamps, sufficient for a
small house, summer cottage or
camp. Its four-cyele gasoline en-
gine is air-cooled and runs six-
teen hours on a gallon of fuel.
There is a rope and pulley type
starter for emergencies, but a
manually operated switch allows
the generator to erank itself, us-
ing current from an automobile
type battery of six or twelve volts,

- 1 = the same voltage as the plant.
W AT e U

Charles :Edu:'nni Jones of Vancouver, B. C., with a few of the The generator k‘E‘EPE th'E b&ttery
hundreds of wild birds he has tamed and trained pr(}per]:’r charged.

5

At the command “Ring the bell!” a wax

wing robin will perch on the shoulder of
“Cha:rles Edward Jones, tug playfully at
®\his ¥ar and then sidle around to take a
“\tidbit from his mouth. The robin is a fa-
hnnte among his pets, which number
= about 400 different species of birds. So
\\La:rne is the famlly of this bird trainer at
Vancouver, B. C., that even strangers are
weleomeand the birds | fearlessly perch on

Yog or man. i L‘,
Leather Made fmm Fish Skin
by Inexpensive Process

\ Manufacture of leather from ordinary
fish skins by a simple process which is

commercially practical is reported in Ger-
many. Use of fish skins for production of"

bu;lliblnding.lﬁﬂ].hﬂ_is.nat new, but large
scale conversion has been :rnpussibie here-

tofore, du:a to the cost. The price of the

that j good quaﬂ split Ir;'.h.l small hoyse. It wnﬂ;u art ds -
$higl “ e : D ‘? eredl
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Dumrmes Drop from Plane ‘Hit’ in War Play
Ve

“Wetle worda_ =

Dangerous winds were blowing during the Royal Air Force war show at Hendon, England, so dummies
substituted for Ayers in parachute jumps from bomber supposed to have been hit by anti-aircraft guns

To add a striking hit of realism to the demonstration HWE :
sham war in the air, dummies were cast streams trailingffom the exhausts as the .
off with parachutes after a bombing plane big biplane roared across the sky were the =~ =~
had been “hit"” in a British Royal Air Force signal that the guns had scored a hit. '

I..';abnratorv 1kegaQCar Plans Railway Alr-Condmomng G

In order to reproduce
as exactly as possible the
conditions of a railway
car, a full sized replica of
the car interior was built
as a laboratory to study
railroad air-conditioning.
Constructed in sections,
it can be altered in di-
mensions or shape to
represent any type of
car, for conditions of
draft and temperature
differ in diners, sleeping
cars and coaches. On one
side are instruments to
show temperature and
humidity, on the other
are temperature controls.
Parallel rows of electric-
light bulbs represent
“body heat,” giving off

h .
eat Equ’l'ﬁ?&lﬂﬂt to that Lﬂhrﬂ‘fﬁr}‘ bulﬂ‘ like railway car to study n:r-curm'rhnnl'n.r Each light

radiated by paﬂgfﬂy N PA ‘ﬂ% »«-7-5 /pﬂjﬁ
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CORROSION

Anti-rust, which means
anti-corrosion, solutions
are on the market, inex-
pensive and easy to use.
Called rust “inhibitors”
by the automotive engi-
neer, these anti-corrosion
solutions usually are of
the type which lubricates
the cooling system. A lit-
tle hard to believe, be-
cause the motorist knows
oil and water will not

o . .
\.;‘ F i . " LY
4 A S YOU drive along that last
. stretch of your vacation trip,
vou wonder why the car seems so
- sluggish, why the engine is so
~ “ much hotter than when vou took
',..._3 a similar trip two vears ago. Of
course, the car was new then, but
there is no apparent reason for
‘5 Jthe motor to overheat now. Serv-
™ iced regularly and driven care-
gl fully, the car should be in perfect
ol condition.
\-’ But vou have [ur;{mlun s0Ime-
':g' thing—vcorrosion. While the car
performed well and looked all
- ri}J'H one of the automohile en-
gine's worst-enemies was at work,
# |\ eating away at all parts of the
&+ '\ cooling system and gradually de-
stroying the power |]1il]’lL So now,
with passages too clogged to per-
_ mit free circulation of water, the
= cooling system cannot do an effi-
cient job and the motor overheats.
This has happened to thousands
of motorists, particularly in those
A days when too little attention was
# °. paid to'the cooling system. And
even today, many drivers fail to
give that part of the power plant
the proper care, in spite of the
fact that all facilities for prevent-

: ] & Top, steaming iz evidence of clogged cooling system. Center,
ing corrosion are available at any e ohrtsiiies: Fobat. it cvliiane - Mebnian, T o

good service station. M Md mvn: particles scraped fro ter passages
568 . 2 :‘.'{..f\, 2
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mix, but this lubricant is an oil which will dissalve in
water instead of floating around at the top of the
radiator or collecting on the inside of the block, en-
gine head, hose connections, thermostat and radiator
core., As the solution spreads through the engine, it
coats with a thin oil film all metallic parts, thus hin-
dering the process of oxidation.

Rust is the result of oxidation, which is the deadly
effect of oxygen on iron and steel. The more oxygen
in the water, the more rapid is the process of rusting
or corrosion. Air entering the motor through the
overflow pipe or a leaking water pump carries more
oxygen into the water in the cooling system and the
corrosive action continues. Rust forms faster while
the car is being driven than while standing idle, first
because more air is taken into the cooling svstem
when the engine is running, and second, because rust-
ing, like all chemical action, increases with heat. And
as a general rule the faster a car is driven, the more
rust is produced,

Use of the inhibitor or anti-rust solution checks
corrosion, however, particularly if it is used when
the car is new. So effective is the process that some-
times a very rusty system in an old car can be cleared
up merely by adding more than the usual amount of

Top, testing engine. Bottom, engine
with valve seats sprayed by water
must have clean cooling system



POPULAR

28
s

Top to bottom: Crached block caused by overheat-
ing due to corrosion; corrosion spots; clogged radia-
tor core, and sediment from cooling system

MECHANICS

inhibitor. This, however, is not recom-
mended. The cooling system of a car al-
ready in service should be flushed out
before inhibitor and fresh water are add-
ed. Engines with cast-iron heads can be
flushed with sal-soda solutions, but those
with aluminum heads need a special
cleanser. Whether the system should be
reverse flushed will depend upon how
badly corroded it is. In many cases accu-
mulations of rust and sediment in the wa-
ter jackets must be removed manually by
first taking off the side plates of the en-
gine block.

The wise motorist will appreciate that
by using rust inhibitors from the time he
takes delivery of his car he will be spared
the long list of cooling troubles that befall
those less provident. Corrosion, by clog-
ging the radiator core and lining the water
jackets so that heat is less efficiently con-
ducted away from the cylinders, gradually
raises the engine's operating temperature
until trouble develops. This may extend
to the metal of the engine itself so as to
crack the block or at least warp the head.
Overheating troubles can be so complicat-
ed and far-reaching that irreparable dam-
age may follow an overdose of corrosion.

Twenty years ago many chauffeurs add-
ed a little sewing-machine oil to the con-
tents of the cooling system and firmly
believed this kept the water clear. They
realized that the oil did not mix well with
the water, but by using it sparingly and
flushing out the system frequently they
managed fairly well. They were also care-
ful not to use so much oil as to put too
heavy an insulation against heat on the
inside of the cooling system.

Today the job is simplified, not only
because the special solvent oil mixes so
freely with the water but also because
enough of it can be used at one filling to
keep the water clear throughout the en-
tire season. A pint of this oil is enough
to protect the cooling system of the larg-
est car. So effective is solvent oil that the
small cans of rust inhibitor or rust preven-
tive sold on the market contain a per-
centage of water. Just as in the case of
adding anti-freeze, it is better to add rust
inhibitor when the cooling system is half
filled rather than to start pouring it into
a system that is already nearly filled. This
will prevent the possibility of thinning out
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the mixture by losing some of it
out the overflow pipe immediate-
ly. Because of expansion when the
engine heats up, this overflowing
is certain to take place where the
owner fills up the radiator while
the engine is cold.

Failure to keep the spark tim-
ing properly adjusted, allowing
the fan belt to get loose, neglect
of the simple matters that com-
bine to keep an engine function-
ing at par will help to bring on
overheating trouble, but in ma-
jority of cases overheating can be
forestalled by checking corrosion
in the cooling system. Allow rust
to form, and the core of the radi-
ator soon clogs with flakes of

AIR HOSE
3% ¢WATER HOSE

\ | FLUSHING NOZZLE
WACYLINDER HEAD WATER OUTLET

metal. This collection of sediment slows
down the flow of water through the core,
thus starting a vicious circle of trouble.

It is a good plan to test the cooling sys-
tem frequently by looking into the radia-
tor through the filler pipe while the ecar is
standing still with the engine running fast.
If water surges forward and spills over
the top of the radiator there is every rea-
son to suspect that the core is partly
clogged. Before reaching this conclusion,
however, be sure to look at the lower
water hose connection. If it collapses as
the engine is accelerated there would be
good reason for the radiator to overflow.
However, if the old hosing does not seem
too fexible, and if a new piece of hose
also collapses, then the radiator core itself
is not clear enough.

Over a period of a few years any engine
can create a surprising quantity of rust.
Most of this remains in the block where

MECHANICS ' e

Several views of method and eguipment wused in pressure

cleaning of auto cooling system. Air pressure is necessary to

remove heavier sediment. The radiator core may be tested by

rermoving the cap and watching water level ag engine iz raced.
If water rises and spills over, the core is clogged

it tends to insulate heat and prevent its
normal escape to the air through the met-
al. If only a small portion of this passes
through to the radiator core it will be
sufficient to clog the fine passages through
which the water must pass at a rapid rate.
If the car is an old one, and the owner
plans to make a fresh start, he should not
consider the work complete if he merely ~
has the radiator reverse flushed or the
core replaced. Cleaning out the system
must include cleaning out the block and
the head.

A cleansing job requires pressure,
chemicals, heat, quantities of water and—
in some cases—manual scraping out of
those places which can be reached with
suitable tools, -

A car that has not enjoyed the benefits
of rust prevention becomes as trouble-
some as one which has never had the right
grade of oil or not enough oil.,

5 v L
i ;
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Plane Whips Sign into Air
at End of a 300-Foot Rope

dragging behind him, the
in a hurry

g

ground with that huge sign Wrailing behind
him. The advertising slogan itself is 150
feet long, its letters seven feet high, and
to take off safely there must be at least
300 feet of rope between the plane and the
first letter. The sign is laid on the ground
in front of the plane, and as the ship
sweeps across the field for a quick takeoft
the sign is whipped into the air. At the
end of the day’s work the pilot merely cuts
the sign loose over the airport,

CIB gafety Goggles Shut off Grinder
’t: Until Operator Dons Them

To enforce a
safety rule re-
guiring machinists
to wear goggles
while at work, a
Freeport, I11,
magpufacturer de-
vised a novel

switch. When the |
goggles

MECHANICS

a tray balanced above the
plunger of a sensitive
electric switch connected
to the motor of the grind-
ing machine. As long as
the goggles are on the
tray, their weight is suffi-
cient to depress the
plunger and cut off the
grinder motor. The oper-
ator can not go to work
until he picks up his gog-
gles, allowing the circuit
to be completed and start-

ing the motpr.
ﬁgﬁ_
Streamline Racket
Used on Courts

at Wimbledon

In a recent tennis tour-
nament at Wimbledon,
England, stréarmimreraek -
ets_were subjected to a
severe test in champion-
ship play. Instead of a
solid handle and throat
attached to the head, the

racket has a three-pronged throat, the up-
per end of each prong being attached to
the head. All parts are streamlined to
permit easy handling.

=3
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- TH tin On the sidelines at Wimbledon two players examine
( use, they on _ the latest type of racket
g K ), s 4 I P -5 ' b | >
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Indian Memorial a Masterpiece in WhiteOnyx

Towering obove the Aoor of the new city hall af 5t. Paul, Minnesota, this

thirty-six-foot statue is a masterpiece in white onyx. IF consizts of o base

portraying a group of Indians gathered around a campfire and smoking

their peace pipes. Rising high above them and as if taking shape in the

smoke from their pipes is the giant figure of an Indian god, holding a

prace pipe in one hand and extending the other in friendly gesture. The
memorial is the work of Carl Milles, Swedish sculptor



Chromium-plated skillet
which reguires no scouring
Eince it is wnaffected by
heat, grease or food acids

e d

Portable fireplace for decorative pur-

poses. [t can be shifted aobout the

room whan the lurniture is rearranged,

or aven moved from one roem fo an-

other whenever a complete change in

the decorative scheme of the home is
desired

Handy cheese cutter and server, above. The

cotting wire slides along rod at rear. Right,

aotomatic gu-burniﬂ; water heater which
alse serves as a utility table
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Lift the top of this end table,
aft right, swing it around and it
becomer o reading desk te sup-
port your book. Likewise it is
convertible inte a music stand,
sewing table and catchall. The
piveting desk top can be ad-
justed to any position

Rubber racks for your

china prevent nicks. In-

stead of stacking plotes

together, you can stow

them away separately in

adjustable racks that save
space

In circle at lelt, cake holder
places one layer uwpon an-
other in perfect alinement

without breahking the layers. F
This is an especially handy .
kitchen tool when the cake |

i warm and light

Ly
Whirling yarn holder for
knitting or erocheting, above po—
ol left, feeds direct to nee- —
dle, preventing snarls
575
-
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Two-Story "Atom Smasher”
to Aid Scientists

/éfjrflfﬂi-*’"’ ':-

Giant “lightning" generator under ¢ ctlon. [is

“bolts™ will be fired at nl'u.:

Capable of developing 800,000 volts of
electricity, a huge “atom smashing” ma-
chine is being constructed at the_Univer-
swr__ﬁﬁ%ip scientists study
afomic structures, apparatus stands
two stories high. It is designed to shoot
giant man-made bolts of electricity at the
nucleus or heart of an atom in attempts to
disintegrate the atom. This breaking down
of the atom would enable scientists to ob-
tain knowledge which might make possi-
ble transmutation of metals, perhaps the
changing of lead into gold through a re-
arrangement of atoms. This, however, is
regarded only as a possibility and is not
the i.gnediate purpose of the machine.

—0

[3f 3¢

1 Exhaust Gas Compresses Air
for High-Flying Planes

Designed for use in high altitudes, such
as the stratosphere level, an exhaust-
driven supercharger compresses air for
the carburetor of the airplane, resulting in
more efficient operation. The supercharg-
er is a small ferris wheel propelled by jets

{
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Cal WA

»
of exhaust gas from the plane’s motor.}I
attains a speed of 40,000 revolutions
minute under the impact of the
striking tiny vanes. At this velocity
wheel is a centrifugal pump which co
presses the thin air of the stratosphere
sea-level density.

ol —
Stﬂ‘l7 ap on Globe Aids Stuclen
in Locating Constellations

Amateur astronomers can now have a
“planetarium” of their own. An English
railroad man who is an enthusiastic as-
tronomer has invented a globe on which
the constellations and principal stars
mapped. It can be adjusted for any lati-
tude in the northern hemisphere, tilting
the globe by sliding a screw clamp w
holds a glass rod to a quadrant arm. This
arm is graduated in degrees. The rod rep-
resents the axis of the celestial sphere 1ch1[

a

points to the Pole star. The globe, six an Q

one-half inches in diameter, is partly fill

with a colored liquid to represent the ho-

rizon, and the earth js imagined tag bg at
retenter. To find Pf?’f

the constellations, ol

the globe is placed i

with the brass
quadrant pointing
south along the
meridian of the
place of observa-
tion, its axis point-
ing north. A mag-
netic compass is
set in the base to
aid accurate ob-
servations. A tiny
red hemisphere representing the sun, its
flat side a vacuum suction cup, is fixed o
the surface of the globe along its ecliptic,
marked by a dotted line, the location de-
pending upon the date; then the globe is
rotated to put the sun exactly on the me-
ridian, its position at noon. The clm:k
pointer is then set at noon, the quadrant
adjusted to the right latitude, and by ro-
tating the globe and turning the clnck
the desired time of day the positions of
stars and constellations can be readily
seen. An unbroken line around the globe,
graduated to show degrees or time, marks
the celestial equator, A silvered vacuum
cup represents the moon.

X
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NAN[ED for its unusual tuning range of
from one to ten meters, this receiver
provides excellent performance in a diffi-
cult field. The enormous frequency range
covered by the wave lengths between one
and ten meters was, until a year or so
ago, practically unused. The value of
this territory is rapidly increasing,
however, as shown by the activity
of amateurs, two-way police radio,
facsimile transmission and exper-
imental television.
Experimenters have been se-
riously handicapped by lack
of a suitable ultra-high-fre-
quency receiver that must
be extremely sensitive and
at the same time simple
and easy to operate. The
set illustrated has been
designed by short-wave
engineers to meet this
need with due regard

for the special char-
acteristies of present-
day transmitters.
It employs two minia-
¥ ture acorn-type tubes and
¥ two metal tubes, of the va-
rieties shown in Fig. 1, in an
improved super-regenerative
circuit. A separate power unit
supplies six volts for the tube
heaters and 180 volts to the plate
and screen circuits. If desired,
the heaters may be supplied from
a 6-volt storage battery and the
B-circuits from PB-batteries, thus
making the receiver adaptable for
mobile use. The coils, which are used
in pairs, are shown with the covers re-
moved in Fig. 2. These plug into the r.f.
and detector coil sockets as required to
cover the desired portion of the 1 to 10-
meter range. An interior view of the re-
ceiver, given in the lower photo, shows
the tuning unit and acorn tubes mounted
in sockets built into shields between the
condenser sections. This is the real heart
of the set, which is tuned with a microm-
eter dial that makes ten revolutions to
cover any one coil range. All controls are
shown in the upper photo; the switch at
the lower right-hand corner breaks the
positive B lead for temporarily rendering
the receiver inoperative during periods of
fransmission ory when changing coils.
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By M. N. Beitman

\;’GU can assemble this
portable hearing-aid
amplifier with simple
tools in a few interesting
hours of work. It will re-
produce voice and music
clearly and with surpris-
ing power even when the
lapel-type microphone is
used some distance away
from the source of sound.
The hard-of-hearing
will find it a valuable
means for reproducing
and amplifying radio programs to suit
their needs without advancing the volume
of the radio receiver to a point where it
would be objectionably loud for those with
normal hearing. In addition to its hearing-
aid applications, it may be effectively used
as a detectaphone in the manner illustrat-
ed in the sketch on the opposite page.
_ — = When employed for this purpose, the mi-
. L L s It [l ecrophone cord can be any length up to 25
p feet. The “mike” is a small flat disk vari-
ety that may be concealed easily in an
adjoining room. As a noise analyzer, it is
useful to the auto mechanie and has many
other applications that will suggest them-
selves to the builder and experimenter.
Easily portable, the amplifying unit is

[ E-BATTERY B-BATTERY

e 6 ofte  8° & self-contained together with the batteries
o in a neat metal case. Standard high-

resistance headphones or a single unit
headphone may be used. The phone and
“mike"” cords are arranged to plug into in-
sulated jacks conveniently located on the
front panel. More than one pair of head-




Hearino-A

phones may be oper-
ated from the ampli-
fier, or if desirable in
certain cases, a bone
conduction unit may
be employed.

The vircuit is a sim-
ple two-stage resist-
ance-coupled wvariety
using type-30 tubes
that operate on two
volts, as shown in the
schematie diagram
Fig. 1. It will he noted
that the filament volt-
age is reduced to the required
value by means of a T'a2-ohm re-
sistor in series with the 4l%u-volt
negative side of the A-battery,
which is at common ground on
the metal case. Proper grid bias
for the tubes is obtained auto-
matically because of the method
by which the filaments are inter-
connected.

All case and panel details are
given in Fig. 2 including the di-
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AMPLIFIER

mensions of the Bake-
lite shelf on which the
tube sockets are sup-
ported by means of
angle brackets, This
case, complete in ev-
ery detail, is available
for those who do not
wish to make their
own., The metal front
{Continued to page 122A)
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How to Read Schematic Circuit Diagrams

=1 I

CONMECTED |
WIRES

WIRES
NOT
COMMECTED

R

FIXED
RESISTOR

R

VARIABLE
RESISTOR

R

POTENTI=
OMETER

(o)

ali!

[

FIXED
CONMDEMESER

VARIABLE
CONDENSER

L
[\r.m COND,) ’P

ELECTROLYTIC
COMDEMSER

—l==ke [

(ELECT. COND,)

2 .

By
F. L. Brittin

BEG]_NNERS should be familiar with

the symbols used to represent the
various radio parts as they appear in
what are known as “schematic” circuit
diagrams, These conventional graphic
symbols, although not fully standard-
ized, have become quite well known
through popular use. They are em-
ployed as a common universal language
to indicate radio parts in their proper
relation in circuit diagrams. Infact, the
average radio experimenter, glancing
casually through a foreign radio mag-
azine, merely needs to look at the
schematic diagrams to get a pretty clear
idea of the instrument described, al-
though he may not be able to read a
word of the text.

Some of the most commonly used
symbols and abbreviations appear on
this page. When more than one symbol
is ordinarily used to indicate the same
part, both are given. Most of the radio
construction articles that appear in
Popular Mechanics Magazine show
both the schematic and a carefully pre-
pared simplified or “picture” diagram
of the parts and wiring. The simplified
diagram enables the builder to see just
how the mechanical arrangement of the
various parts, and the actual wiring,
appear on the top and underside of the

{Continued to page 134A)

AlR-CORE
INDUCTANCE
COIL

o JL

IRON-CORE
CHOKE COIL

{cu)

EUILE

SINGLE- POLE &
SINGLE-THROW
SWITCH {

(5.p.5.T.)
nnuu LE- 'ﬂﬁ o=
nwm.t-
awm:ﬂ {o.p.D. T}
{AnT.)
ANTENMA
GROUND
(enD,) ;
PHONES db
(Ph)

MAGMETIC ’—H<
SPEAKER
{L.s.or SR)

pYMNAMIC
SPEAKER
(L.5.0R 5R.)
SINGLE
BUTTON
HL’:ARBDN
ICROPHOME {H:NE]
DOUBLE i
BUTTOM o bt
CARBOMN
HMICROPHOME "
_I }+
SINGLE CELL
i—
(BAT.)
BATTERY




L

.

Spider-web’ all-wave antenna system

receiver. Easily installed in any lo-
cation which permits a span of 38 Ft.
and a vertical clearance of 12 ft.

desTFAEd fo cover the extremely wide

gy - .
tuning range of modern multi-wave
receivers. Available assembled, ready
% far installation, it consists of o series
of doublet antennas and an improved
noise-free transmission line to the

BUSHING

- EACH
TERMINAL 15
IDENTIFIED
BEFORE

VIRING

Above, brass angle and machine screws
used to hold small battery in portable
set; Right, errora in wiring porecelain
sochets may be avoided if terminals are
plainly indicated with “china™ marking
crayon; Below, easily installed coil-
spring under-car antenna, encased in
dust_and g_r__:au-r__l;nrﬂ' CGLEE I -
— Wy " J

> 1Y

o

QOTTED LiNES-—~
INDICATE  OPTIQMNAL
LOCATIONS

HOOWS ARE ANCHORED
TO ANY CONVEMNIENT PART

UNIVERSAL OF GAR

AUTD "ANTENMNA

TO RECEIVER

PLUG=IN _
CoiL b £

STATIOMARY

¥ -~ L
HINGE ——r

i T/

Above, ckisais _-.-Fr'a_r._fnr pgunclhing socket holes in met-
al bager; Right, tube socket mounted on small hinge
provides variable coupling with plug-in ceils }

v spRING

- P
I -
Flush-mounting ceramic tube lnz;i:ibﬁ'ij;lZf3 .

te mount directly inte metal chassis, are held

firmly by means of heavy spring-wire relainer

rings; photos show top™tmd _underside vicws of
base with sockets in position
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Radio Cabinet Refinishing Kit

=

kit a time and money saver on al-
t every job. All the hard-to-obtain
things have been included; the only addi-
tional items required, are lacquer and a
small lamp for heating the spatula. The
case is made of durable leatherette and
3 ﬂpens like a purse.
~ b (lg |
’ ave Trap of Advanced Design

‘.ﬁ

= Serviee men will find this handy refin-

. Tropblesome
codé interference
from commercial
ship-to-shore sta-
tions may be effec-
tively suppressed
by means of this
wave trap which
employs a “poly-
iron”" magnetie
core. The movable
core varies the
inductance of the

‘lIECgAjl‘S

SRR

condenser tunes to the frequenc}* of th“:m.,,
undesired code signals without interfering
with normal reception. This magnetic
wave trap is said to be particularly effecs
tive with five and six-tube s.uPerheteré-
dyne receivers which do not have an rf
stage preceding the converter tube.

t 3§57 | —— :
Tiny Cell Supplies Grid Bias

This small acorn-shaped, se]f-cuntamed g,
unit supplies a one-volt, no current, po-
tential as grid bias for the various tubes
in a receiver. The principal use of-the cell
is to furnish bias for type-75 or 2A6 tubbd S
used as the first audio stage in high-gain.
receivers employing automatic wvolume %
control. Connected as shown in Fig. 1, it _
replaces the usual cathode resistor an
by-pass condenser, the voltage remaining .
constant within wide limits of tempera-
ture and humidity. The units are avail-
able in single and series combinations as
shown in Figs. 2 and 3.

e

{ Blueprints covering radio construction
articles in past issues can be obtained for
25 cents each; material lists are available
without charge on receipt of postage.

MONTH—Six-Tube Amplifier for Sound Effects and Public Address. Em-
ploying metal tubes, this inexpensive high-gain unit is suitable for amplifying
standard sound-effect records for amateur theatricals and is adaptable for all types
of public-address work. Also—How to Build a 150-Watt All-Band Transmitter,




TYPE wih COMFORT:

in your easy, chair,

FDR the typist who likes to work

comfortably at home, this port-
able typewriter cabinet has a top
which can be swung across the arms
of an easy chair. The typewriter is
bolted to the underside of the top,
bringing it to correct typing position
when the stand is opened for use.
When not in use, the typewriter is
lowered into a dust-free compart-
ment, entirely out of sight, and the
cabinet becomes a chair-side lamp
table. Swinging doors in
the sides of the lower com-
partment provide easy ac-

‘.’.F

The top of this lamp table iz swung

over across the arms of a comfore-

able chair, bringing the typewriter
into a convenient position

cess to paper and other writing material, which
may be kept on shelves, while the center portion
may serve as a wastebasket. There is also shelf
space on the outside of the cabinet, at either end,
for books, magazines or knickknacks.

As you will notice from the drawings, the top
swings on a rod projecting into both sides of the
cabinet at one corner. This makes it possible to
swing the top across the arms of chairs varying in
height. However, as a perfectly horizontal position

583
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CORRUGATED
FASTENERS ON M-
SIDE

L

is preferable, with the top resting on both
arms, it is best to first decide on the chair
you like to use and then build the cabinet
to a height that will permit the top to be
horizontal when resting on the arms. The
length of the top, and consequently the
length of the cabinet, is also a variable
dimension, depending on the arm span of
the chair. The dimensions given in the
drawings were found suitable for the av-
erage arm chair, but you can alter these
to suit your particular needs. The com-
partment into which the typewriter fits
when the top of the cabinet is closed, may

e SOLID WALNUT
OR MAHOGANY

MECHANICS

WALNUT OR MA-
HOGANY #LYWOOD.«
-~ =

ol
Ry -
SO"  ATERNATE
CONSTRUCTION OF -

SIDE PANELS

accommodate a portable machine or the
dimensions can be changed to take care of
a larger machine. And, if you want to de-
tach the typewriter from the top frequent-
ly and with minimum trouble, use a set of
clamps instead of screws.

You can use almost any 1-in. stock to
make the cabinet. The sides can be built
up from pieces of stock mitered together,
glued at the edges and nailed on the in-
side with corrugated fasteners. Or, you
can use single pieces of plywood, cutting
out the center openings. Next, cut out the
bottom, ends, shelves and the partition
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between the upper and

lower compartments. In

assembling the parts, 1

by 1-in., cleats are used

at the corners and 1'2-in.

round-head wood screws

are driven through the

cleats into the sides and

ends, leaving all visible

surfaces on the outside

smooth and free from

screw heads. Note that

the bottom, which fits up

into a recess formed by

the sides and ends, is

screwed on from the out-

side to the cleats inside

that support it. However, -
it is not screwed in place

until all the assembly

work in the lower com-

partment has been com-

pleted. The method of

pivoting the top is com-

pletely shown in one of

the drawings, the end of

the top being beveled so

that when fitted to the

crosspiece, there is just

enough space for the piv-

ot rod. Holes bored half-

way through the sides

will retain the pivot rod

in position, in which case the rod must be
installed when the sides are assembled.
Or, if you desire the rod to be removable,
bore the holes entirely through the sides
and use a setscrew to hold the rod

Weighted Clothesline Stays Taut

If you occasionally put up a clothesline
on your porch, in the basement, or even
in the kitchen,
here is a good
way to keep it
taut. Attach one
end to a screw eye,
pass the other end
through a screw
hook and tie an
iron or similar
weight to it. You
can pull down the
line to hang clothes and, when released,
the iron will pull it up tightly.

STRONG HOOK,

IN WALL “(

WOOD BASE ON WHICH TD
LAY OUT CEMENT WORK
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Miniature Japanese Garden
Is Built on Top of Bird Bath

_~TO BECOVERED OVER WITH
# CEMENT LEAVIMG MUMERDUS
POCHETS TO BE FILLED WITH

s SO0L

4 — ~ ‘
ALL ROCKS ARDUND EDGE OF SLAB
TO BE CCHENTID WATER TIGHT

]

f
s i
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This garden ornament offers unlimited variations in design, and will give
vou much pleasure in experimenting with diferent hinds of plants

With a top resembling a miniature Jap-
anese garden from which real flowers and
vines grow, this attractive garden hird
bath is easily made in a short time by any-
one, Lay a plywood panel across a couple
of sawhorses and start the job. First
trowel out the base with a mixture of
equal parts of sand and ecement to a depth
of 1%z in. A piece of 2-in, mesh wire
should be pressed into the mixture for
reinforcing. Then work in your rocks,
bridges, ete. Be sure that the rocks around
the edge of the base are cemented tightly
as they serve as the rim of the water basin.
Crevices and pockets formed by the rocks
are filled with rich soil for plants. A
standard of rocks laid up with cement is
ideal to support the bath. Painting the
bridges and other architectural features
in vivid colors enhances the effect. What
to plant in the garden, of course, is gov-
erned by your particular taste.

—Frank E. Brown, Pasadena, Calif.
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Protractor Triangle Aids Artist
When Lettering Work

Thiz protracter triangle is guickly adjusted to
letter work at any angle

Made from a regular triangle or from
pieces of wood, this protractor triangle is
especially handy for artists as it is quickly
adjusted to any angle for lettering. The
top angle is joined over a long slot with
a set screw, while a semi-circular piece of
tin with the angles marked is attached to
the lower left-hand angle. The apex of
this protractor must be the apex of the
inside angle. The left side iz movable and
pivots on a rivet or bolt attached to the
horizontal bottom piece. Thus the left
side of the triangle may be moved, while
the protractor designates the angle, The set
serew locks thé parts at the desired angle.

Finding Leaks in Flush-Box Float
When ball floats

in bathroom flush
boxes develop
small leaks that
are almost impos-
sible to find, yet
quickly let in
enough water to
make the float in-
eflective, you can
find and cure the
trouble as follows:
Drill a small hole in the float close to the
stem, as the metal is thicker at this point
due to reinforcing the ball. Then insert
a tiny tube, or even a soda straw and blow
into the float. This will drive out moisture
inside and show up the small holes. If air

AIR BLOWN THROUGH
STRAW INTOD
BALL FLO i

PIN HOLES MARKED WITH
PENCIL WHEN DISCOVNERED

MECHANICS

escapes past the tube, you can seal it with
a little chewing gum. After soldering the
leaks and the hole drilled for the tube,
the float is ready for use.

Split Cork Serves as Wringer
for Drying Fishline
By slicing a

large cork half- |
way through one
side with a sharp
knife or razor
blade, one angler
provided himself
with a practical
little wringer to
aid in drying his
fishlines. In use, the line is drawn through
the slot which squeezes out the water.

Enlarging Drawer in Sink

Finding the cut-
lery drawer in our
cabinet sink much
too small for the
purpose, I re-
placed it with a
deeper one, which
was done by re-
moving the strip
between the
drawer and the door below. This, of
course, made it necessary to change the
slides to the type that fitted in grooves
cut in the sides of the drawer as shown.

—W. A, MacArthur, Long Beach, Calif.

Corroded Pipe Couplings
Loosened by Heat

If you are mak-
ing alterations on
some of the
plumbing lines
and find that the
pipe couplings are
corroded so tight-
ly that they can-
not be loosened
with a wrench, try
expanding them
with the flame of
a large candle as
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shown. A blowtorch is faster, of course,
but if you haven't one at hand, a candle
will often do the trick provided the pipe
isn’t too large.

Pipes on Smoking-Cabinet Door
Are Always at Hand

If you haven't a
place on your
smoking cabinet
to keep your pipes,
get a toothbrush
holder and screw
it inside the door
of the cabinet. Be
sure to get alarge-
size holder that
will take the stems
of all your pipes.

Wood Scraper from Plane Parts

Here is a handy cabinet or floor seraper
that is easily made and one on which you
can put plenty of pressure for heavy
scraping jobs. It consists of a plane iron
and cap attached to a maple handle shaped
as shown in the squared details. As plane
irons are too soft for floor scrapers, they
must be heated to a cherry red and chilled
in water to harden them. The cutting edge
is then turned as shown in the small eir-
cular detail in the lower left-hand corner.
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The handle is the only thing you have to make on
this scraper; other parts are already azsembled
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Wheelbarrow Has Extra Space
for Hauling Large Loads

Wood tray mounted on wheelbarrew provides extra
space for hauling large loads

Unusually large loads can be hauled
with very little additional weight on the
handles, if your wheelbarrow has an extra
box mounted above the wheel as shown.
The box is attached to the front end of
the regular hopper with flat-iron brack-
ets, while two long arms of the same met-
al support it rigidly above the wheel.

Specimen Displays on Wall
Are Quickly Detached

Having a num-
ber of butterfly
and beetle speci-
men cases hanging
on the walls of my
den which were
frequently taken
down for inspec-
tion, I was trou-
bled with the
hangers until I
tried friction
catches of the type
shown, These
were purchased
at a ten-cent store. They will sustain a
fairly heavy weight, thus making them
handy for hanging pictures, framed charts,
ete., that are taken down often.

—K. F. Keith, St. Petersburg, Fla.
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2 pOPY prized possession of the present owner.
In making the reproduction, which any DOVETALL

enterprizing home craftsmaon can do for CUT IN SIDE
about ten dellors, maple is, of course, PIECE AMD
the stock to use. Note the spacious MARKED

drawers and the sturdy carcass OFF ON THE
FRONT




590 POPULAR

Jig-Saw Blower Operated by Foot
Gives Strong Air Stream

HOME-

\“'*{_E;l-:'

An occasional tap on the bellows with your toe will
keep the work free of sawdust

This bellows was used on a homemade
jig saw which was not equipped with a
regular blower, As the operator stands or
sits at the saw, an occasional light tap
with the toe will produce plenty of air.
Consisting of a 7-in. length of inner tube,
two wood disks 514 in. in diameter, a few
rubber bands and a length of Y4-in, rub-
ber tubing, the blower can be made in an
hour. One disk is slipped into the upper
end of the inner tube and rubber bands
are stretched around it. The other disk is
provided with a flat rubber valve, and a
hole for one end of the rubber tubing, An
old coil spring from a bed is placed be-
tween the two disks as shown.

—Dale R. Van Horn, Lincoln, Nebr.

Ladder Platform Eases Strain
on Your Feet

If your work
requires standing
on a ladder for
long periods, use
a small platform
like the one shown
which is less tire-
some on the feet
than a ladder rung.
It is adjusted in

MECHANICS

height easily and consists of a hardwood
tread and two heavy pieces of flat iron
bent to the shape shown to hook over the
ladder rungs.

Removwving Upholstery Tacks

You can easily Vo 2=
remove tacks with { /
cup-shaped heads, [
commonly used in J
upholstery work, -
without marring
the surrounding
surface, as fol-
lows: First drive
the tack further
by tapping it with
a hammer to in-
dent the head. :

Then file across the head, which will loos-
en and remove it, leaving the tack with
just sufficient head to be withdrawn.

Lids Held on Cabinet Door

A good way to utilize the waste space
behind your cabinet doors is to tack
screen-door springs across the inside as
shown to hold pot lids. If a grooved wood
cleat is glued to the door a few inches be-
low each spring, you can also store pie
tins and similar utensils in this way.

Paot lids stored behind a l.‘nﬁl-ﬂi_!l‘l doar utilize waste
space gnd agre always ¢qay.ln reac
L



Ag it iz Afted with two wooden wheels af
one end, veu con push the hammech anv-
where in wheelbarrow Fashion. Cutouts
at the foat end aof the frame serve the
purpose of handles for wheeling besides
providing a means of adjusting the ten-
sion on the canvas. Uniformly molded
edges, done by means of a shaper, give
the job a neat, finished appearance. The
tuto main side rails are each made wup of
three separate pieces, the upper and cen=
ter ones being half-lapped, while the cen-
ter and lower ones are merely butt-joined
on a cleat, which carries a plywood panel.
All jointx are glued and screwed
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Special Weights for Small Scales

Made from Wire Solder

ﬁ.. v

WIRE SOLDER-7 ‘;@

=

Exact weights in wire solder for various chemicals
save time in duplicating formulas

When the same quantities of chemicals
or other commodities are to be weighed
out repeatedly, it is often convenient to
have a suitable single balance weight for
each. These may be provided by cutting
lengths of solid wire solder and carefully
trimming them down to the exact weight
required. The lengths may be coiled so
that they will be convenient for handling
and then marked to designate the formula
in which they are used.

Novel Photo Wall Bracket

Here is an unusual method of display-
ing a large photograph on a wall bracket
which will serve to support a clock, pot of
flowers or some ornament in the home.
Dimensions given can be varied to suit
the photo, which is glued to the surface

i i Ty

{

\ ‘s»._w WooD

rjll 8 WIEW
OF _'p-r1 LF
]
1

SHELF SUPPORT
b U8 = 5 THICK

Photo mounted on a wall bracket to support orna-
ments gives it a personal touch

MECHANICS

of a piece of plywood and, when dry, is
cut as shown with a fine scroll saw. The
exposed parts of the wood are sanded
smooth. A shelf and support are required.
The ones shown will take care of the av-
erage ornament, but can be modified to
suit individual requirements.

Comb Slipped over Thread
Stays in Pocket

To hold a comb
securely in your
pocket, stitch a
thread through
the pocket at the
point indicated.
Thrust the comb
into the pocketand
then pull it to one
side so that the
thread will slip
between the teeth.

THREAD STITCHED
THROUGH f

Snapshots Stapled in Album

I find an office
stapler handy for
mounting snap-
shots in an album.
A number of them
can be mounted
neaily in a short
time, and there is
no possibility of
them loosening
and falling out, which sometimes happens
when paste or art corners are used.

—J, Howard Cooper, Brooklyn, N. Y.

Hot-Pad Mitten to Reach in Oven

When reaching
into a hot oven to
remove or adjust
pans, there is lit-
tle danger of
burning your
hand if you use
this mitten. It is
made by sewing a
couple of ordinary
hot pads together
along three sides,
as illustrated.

i "
TWO HOLDERS SEWED TOSETHER
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Lifelike Duck Decoys
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of Metal Are Lasting
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Realistic in appearance, these duck de-
coys are made of sheet metal and will not
split or get waterlogged. They are easily
constructed and will last indefinitely if
given proper care. The patterns given in
the squared detail are for one half of each
member represented. Therefore, when the
full-sized patterns are outlined on the
sheet metal, they must be made double as
indicated in the lower right-hand detail.
When cutting out the parts, allow 4 in.
of metal along the edges to be soldered for
a lap joint. The body parts that are to be
rounded are easily formed over a piece of
large pipe. After the decoy has been sol-
dered carefully together to make it water
tight, solder a wire ring to the bottom to
attach a weight, which keeps the decoy
from tipping. If galvanized sheet metal is
used, paint the finished decoys with vine-
gar before applying the white-lead prim-
ing coat. The vinegar will roughen the
surface of the metal so that the paint will
adhere firmly. Finish the job by painting
the decoys to resemble the wild ducks as
nearly as possible. Use only flat paint to
avoid reflection of light.

—Ralph T. Moore, Elyria, Ohio.

Covering for Model Airplanes

Made right in your own home, this
model-airplane covering is nothing more
than a thin sheet of cellulose nitrate, which
is obtained by dissolving celluloid in
amylacetate. Preparation of the material
in sheet form is simple. Just take a pan

of water as large as the sheet desired and
pour a few drops of the cellulose-nitrate
solution on the water. The film spreads
like oil and the evaporation of the solvent
leaves a thin film of celluloid on the sur-
face of the water, The problem of lifting
the film without breaking it is solved by
pinching the edges around a wire frame
and sliding it off the surface of the water
to avoid tearing. As soon as the sheets
are dry, they are cut from the frames and
applied to the model. If the water is cold
and the liquid hot, very thin films can be
prepared. Exposure to sunlight will de-
teriorate the films slowly.

—Chas, King, Chicago.

{(Waterproof casein glue kneaded to thé
consistency of dough with wood flour can
be shaped easily into small parts for mak-
ing models,
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Drawing-Bgard Surface REPHiI‘Ed be sure it is cut off squarely so that the
with Cork Inlay

SANDPAPERED EDGES— iw ... e )
§ CORK,GLUED TO BOARD

Drawing boards that are marred near the edges
from thumbtacks are renewed with cork inlay

When a drawing board becomes badly
marred around the edges by thumbtack
marks, it can be repaired with strips of
sheet cork. A wide rabbet is routed
around the edges of the board to take the
cork, which is glued in place. When the
glue hasidried, the edges of the board and
cork inlay are sanded smooth.

—L. H. Georger, Buffalo, N. Y.

Pocket Check Protector at Hand
When Needed

If you carry a check book, why not
make this simple check protector and car-
ry it in your pen-
cil pocket? The
protector is sim-
ply a short piece
of small wire ca-
ble or rope, pref-
erably the latter
as it is made up
of wires much fin-
er than those in
the cable. Insert
this in the cap of
a large rifle shell,
the cap of an old
- fountain pen or
the barrel of an old automatic pencil. The
latter two usually have a pencil clip at-
tached. Let the end of the wire extend a
fraction of an inch from the container, and

FOUNTAIN-PEN

WIRE CABLE "<

tiny wires will make a good impression
over the writing on the check.

Wet Sponge Drains in Funnel
When Washing Walls

When washing
walls, woodwork,
ete.,andthesponge
is laid down while
wiping off the
work, a large fun-
nel elamped on
the water bucket
as shown will hold
the sponge and
allow dirty water
to drain into the
pail. A wire clamp is easily made to hold
the funnel on the inside of the bucket.

SPONGE 55,

Drawer Knobs Are Kept Tight
by Lead Washers

If the drawer knobs on your furniture
loosen, remove the screws and slip a small
lead washer under
the head. Lead
grommets used to
seal a hole water-
tight in sheet met-
al are ideal for the
purpose and can
be purchased for
a few cents. Drive the secrew heads tightly
against them. The lead conforms to irreg-
ularities of the drawer front and will hold
the screw firmly in place.

THIN LEAD GROMMET
_‘.-"'

Creepy Washer Has Rope Brake

The tendency of
an electric wash-
ing machine to
creep when it is in
operation can be
stopped by tying
a length of l%-in.
rope around the
four casters as
shown. Or, still
better, insert a small coil extension spring
in the rope and you can raise it up on the
legs where the spring will hold it when
you want to move the machine.

& ROPE"
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A workshop hobby that makes
your scrvoll saw pay!

By Floyd Mix

MBRACING all of the natural beauty

found in colorful rare woods, inlay
pictures offer some unusual possibilities
for bringing out the touch of individuality
so much desired in the modern home. The
principle involved in making these pic-
tures is a simple one—different kinds of
veneer are stacked up like the layers of
a cake, and with the design on top, are
sawed simultaneously, as in Fig. 3. The
selected pieces are then assembled in jig-
saw puzzle style. Material generally used
is los-in, stock, which may be purchased
by the square foot or in kit form.

To get right into the construction of
these wood pictures, let's take the one
shown in Figs. 1 and 6. The others, illus-
trated in Figs. 2 and 9, are made in a sim-

CARBON PAPER
KRAFT PAFER
|~ DESIGN—, |

L x .::-':‘-\-\.__‘ N
[} S
§ PLYWOOD g

DUPLICATING | -
THE DESIGN SV )

OH THE TOP BACKING PIECE AND ALS0 IN REVERSE
ON FAPER TO FACILITATE ASSEMBLY AS IN FIG.S

SCROLL-SAWING THROUGH
SEVERAL SHEETS OF VEMEER
GIVES YOU INTERCHANGEABLE
PIECES WHICH ARE FITTED
TOGETHER TD FORM

THE PICTWRE

ilar manner, First, trace the design on a
sheet of tough paper which has been
marked off in '2-in. squares. Then, trans-
fer it to a piece of 1&-in. plywood 11 by 14
in. in size, which serves as the top back-
ing sheet when assembling the veneer
pad for sawing, and a sheet of kraft paper,
as shown in Fig. 4. Use two sheets of car-
bon back to back, arranged so that the
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design on the paper will be reversed for
use in assembling the pieces. The sheets
of veneer corresponding in size to the ply-
wood backing are next assembled, placing
veneer from which the small pieces are to
be removed for the face, suspenders, ete.,
on top of the pad. Additional protection
against breakage of the small pieces can
be obtained by gluing thin, tough paper
on one side of the veneer, An alternate
method of building up the layers is to
patch pieces of expensive veneer such as
rosewood, satinwood, ete., into sheets of
idnferior quality, as in Fig. 10. Warped

YO CAN ENLARGE
THIS DESIGHN OM A SHEET
OF PAPER RULED OFF 1M SQUARES
FIFTEEN DIFFEREMT VENEERS ARE USED

veneer should be straightened out by
sponging it on both sides with warm wa-
ter and leaving it clamped between two
flat boards overnight. When all of the
veneer has been conditioned and stacked,
place the plywood backing sheet on which
you traced the design on top of the stack,
and a similar sheet of plywood on the bot-
tom, clamp the edges and nail along the
margin of the pad, as indicated in Fig. 7.
The next step is to drill holes through
the pad just large enough to take the saw
blades. These should be drilled where
two lines come together at a sharp angle,
to prevent irregularities in the saw cuts.
Before sawing, it will be necessary to slow
down vour scroll saw to approximately
550 or 600 strokes per minute. Tilting the
table is unnecessary, as the space left by
the blade, which should not be over .008
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15X 3 XIE HARDWOOD -
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CROWNED g — —

in. in thickness and .028 in. in width, will
be filled when gluing, Saw the small “iso-
lated"” pieces first, pick out the ones that
are to be used in the picture and assemble
them temporarily with rubber cement on
the reversed design on the kraft paper, as
in Fig. 5. To simplify cutting, use a heavy
blade for the “fishline” and fill the space
with plastic after the final glue job.

When all of the pieces have been cut
and assembled, you are ready to glue the
veneer onto a piece of 3&-in. plywood
which serves as a backing for the com-
pleted picture. For this purpose either
stainless white glue or art inlay glue is
satisfactory. The latter enables you to
make pictures without the use of clamps.
In using stainless white glue, mix the pow-
der with cold water to the consistency of
a thick paste, let it set a few minutes, then
apply liberally to the surface of the ply-
wood and the exposed side of the inlay.
Sponge the opposite side of the plywood
and also the paper side of the inlay to
prevent excessive warping. Place three or
four thicknesses of newspaper and a layer
of cardboard on top of the veneer to pre-
vent glue from sticking to the cauls, and
to equalize slight irregularities in pres-
sure. For the clamping job, you can use a
press as shown in Fig. 8. Leave the inlay
in the press for at least 24 hrs., then re-
move it, and strip off the kraft paper.

One of the simplest, yet most effective
ways to frame an inlay picture is by using
inlay banding and veneer. The picture is
squared up, corners of the veneer and
banding mitered to fit and temporarily

AFTER APPLYING GLUE, THIS PRESS WILL FORCE EVERY
PIECE OF VENEER FIRMLY AGAIMST THE PLYWOOD BASE

a97

WHERE A FEW SMALL PIECES OF

VEHEER ARE USED IN THE
EHTIRE MCTURE, THEY MAY
BE “PATCHED™ INTD

A SHEET OF

INFERIOR QUALITY
BEFORE SAWING
%

& :
e = T =

g T "~ GUMMID VCNEER TAPE
-
t SHEET OF SECOND- ﬁ SMALL PIECE TO
GRADE VENEER BE USED

fastened with wveneer tape, after which
glue is applied and the assembly again
clamped. When dry, the tape is removed,
the entire surface sanded lightly, and
shellacked., Irregularities in the saw cuts
can be closed with plastic or a mixture of
sawdust and glue. Applying the shellac
first helps to prevent the plastic from get-
ting into the pores of the wood and dis-
coloring it. Next, the edges of the plywood
are beveled and stained. A couple more
coats of shellae, rubbed down carefully
between coats, and a final coat of wax will
make a satisfactory finish.,
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Wheeled Scoop Has Many Uses
Around the Home
b
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This scoop ix handy for moving dirt, ashes, or
objects that are too heavy fo carry

Attached to a hand truck, this scoop will
2ome in handy many times for wheeling
¢oal, removing ashes, clearing away trash
or for distributing soil in making lawns
and flower beds. Any metal worker can
form the scoop from heavy sheet metal, or
you can cut it out of an old oil drum
and bolt it to a hand truck as shown.

Cooking "Clocks” on the Stove

OeALS PAINTED OMN
CARDBOARD

When you put the food on the stove just set the
dial to indicate time for removal

Have you ever forgotten how long cer-
tain foods had been cooking when several
of them were on the stove at the same

POPULAR MECHANICS

time? If so, a set of clock dials, one for
each burner, painted on a strip of card-
board or metal and attached to the back
of the stove will help avoid this trouble.
Each dial is provided with two pivoted
hands just like a clock. When the food is
put on the stove, the hands are set to indi-
cate the time it is to be removed.

Auger Bit Used in Tight Places
with Doorknob “Brace”

When it is nee-
essary to bore a
hole in a tight
place where a bit
brace cannot be
handled, try using
a doorknob to
drive the auger
into the wood. The
doorknob will slip
over the squared
end of most auger-
bit shanks, pro-
viding a firm hand grip to apply torque.
If your hand has a tendency to slip on the
smooth surface of the knob, stick two or
three strips of tape to it.

—P. A, Starck, Sioux City, Ia.

Does Your Dog Chase Cars!

The habit of a dog to chase cars not
only endangers the animal, but may result
in a serious acci-
dent if a motorist
swerves the car or
becomes confused
in trying to avoid
hitting the dog.
Such a habit can
often be stopped
by a small rubber
ball attached to
one of the dog's
front legs as
shown. The ball is
not likely to hurt the dog, will not keep it
from getting plenty of exercise, yet will
hinder it from running fast.

m . =

“ AUBBER BALL

[ Corks to be used for stopping bottles of
glue or cement should be dipped ﬁrsE in
hot paraffin to prevent sticking.
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Wood Chuck Grips Work Without Marring It

o= 3T~ saw TS

Made fram a cylindrical hard-
wood block, this chuchk holds
small turned werk withowt
marring it while finishing the
ends. The block iz bored half-
way through the center, and
sow culs are made lo form a
set of inner and outer jows.
Stove bolis fit tapped holex in
the outer juows and bear against
the rfnner onex, zqueezing the
latter against the work

Part of Roll Film Removed from Camera for Developing

Have you ever taken a few pictures on
a roll film and wished that they could be
developed without waiting until the rest
of the film was exposed? To do this, turn
the film ready for the next exposure.
Then open the camera in a darkroom un-

Just cut off exposed film and cement end of urllx-
posed film to paper backing

der a ruby light., Pull out the film a trifle
and cut it in two, close to the exposed
section, but do not cut the paper. Remove
the exposed strip, tape the end of the un-
exposed film to the paper and reassemble
the camera.

High Pressure in Blowtorch
Is Dangerous

In our August, 1936 issue, page 292, a
short article was published on making a
repair on a blowtorch by soldering a tire
valve to the pump so that an auto pump
can be used. As long as a pressure not
exceeding 30 to 35 lbs. is maintained in
the tank the idea does not involve serious
hazard. But the danger lies in the fact
that by using an auto pump—or perhaps
even compressed air from a service sta-
tion—a much greater pressure may be ap-
plied inadvertently. Such excessive pres-
sure, especially in an old torch, makes it
definitely hazardous to use and serious
accidents may result. Therefore, although
the repair was used by a reader, we sug-
gest that the old pump on the torch be
repaired, and if this is impossible, to pur-
chase a new torch.—Editor,



SEEING and feeling these lifelike flowers

will give you little clue that they are
artificial. Appropriately perfumed, the de-
ception is almost perfect. The material is
inexpensive so that anyone can establish
a profitable “at home"” business, making
corsages, bouquets and plants.

Orchids: An artificial orchid corsage is
just as attractive as a real one and durable
enough to be worn many times. To make
one, cut out patterns for the two types of
petals and the throat, following the pat-
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terns in Fig. 7. Light cardboard is used
for the patterns, these being placed diag-
onally across a pile of three of the fiber
orchid sheets, after which you cut the lat-
ter as in Fig. 1. The petals are cut from
plain orchid fiber, but the throat requires
a blended material. Three sets should be
cut from pattern A, two from pattern B,
and one from pattern C. See Fig. 7. When
cutting the throat pieces, be sure that the
“top” of the pattern covers the darkest
part of the material. Each petal is made



up of three layers of the material supported by a short length of
wire. Pile three layers together, hold with the left hand, as in
Fig. 2, and apply a ¥s-in. line of cement (water glass) all around
the edge of the two top layers and press firmly together. Then
turn the pile over and glue one edge of the loose piece on in a
similar manner. Before gluing the other edge, dip a 4-in. length
of No. 32 white cotton-covered wire in the cement and insert
between the middle and top layer at about the center, as in Fig, 3
This wire should extend about two thirds the length of the leaf.
The remaining edge is then cemented into place to complete the
petal. Each petal should be shaped before the cement is thor-
oughly dry to avoid breaking along the cemented edge. A special
perfumed cement is on the market, but equally good results may
be had by using ordinary sodium silicate (water glass) which can
be obtained at any drug store for only a few cents, and adding

01
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to it a small amount of suitable perfume.

The throat of the orchid is formed by
cementing the edges of the lower half of
the three layers together, then reversing
and cementing the bottom and middle lay-
ers together at the top. Between the top
and middle layer a piece of wire is insert-
ed in the position shown by X-Y in Fig. 7.
Brush cement lightly over the wire and
press the top layer gently in place. While
the cement is still damp, push the fiber
along the wire as shown in Fig. 4, to give
it a gathered appearance. Allow a few
minutes for the ecement to set, then care-
fully pull the wire out. Do not continue
work on this piece until thoroughly dry,
then cement the remaining top edge. The
pep at the bottom of the throat is secured

POPULAR MECHANICS
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by dipping the stem in the
cement, then inserting
and pressing the lower
end of the throat tightly
around it as shown in
Fig. 5. Fine soft wire is
then wrapped around the
lower part of the throat
as shown in Fig. 6, to
hold it in place.

To assemble the orchid,
place the throat in the
center with one of the
larger petals (Fig. 7, B)
on each side of it. The petals should be
placed so that the double thickness of the
material covering the wire is at the top.
The three smaller petals are spaced across
the back. The petals and throat and a 6-in.
length of No. 22 green cotton-covered wire
are all bound together with fine tie wire
and thrust into green tubing to form the
stem. Combine nine sprays of lilies of the
valley with one spray of fern and fasten
on a 3-in. piece of No. 22 wire as before.
A green rubberized tape, which adheres
by pressing together with the fingers, is
used to finish the stems at the top above
the green tubing. To arrange the corsage,
place the fern and lilies to the back of the
orchid, tie all together lightly with fine
tie wire and tape. A bow of silver metal-
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lic ribbon finishes the piece. RAISED AND AL\
Talisman Roses: Talisman EEMENTED \ L G CURéIFHEEEﬂ-EE
roses, with their delicate ~4 III I

shading of pink and vellow, \

are made individually. Ge /" '32;;-
the proper colored fiber, J 4TH, ‘r Z ND.
leaves and stemming. First - J'f”

- . L3 o I
cut out a pattern as in Fig. SHADING |'SHOWS WHERE
8, for the petals. Cut four CEMENT || ISAPPLIED
pieces of the fiber at one —
time, as two double put:ﬂ.?- are required for Lo A" )
each rose. Cement the pieces together by / ‘-,}' e AN .-r“-; ..-4
brushing the adhesive along the edges as V R 4
reviously deseribed. The cone-shaped P
I” A b o ; : ; pe S j cMENTING ¥ spipep =
center portion is made next, Fold a square — A\ TRePETMS | FinisHes G075
of the fiber into a triangle and wrap over ;,_'Jr 4

1 piece of cotton, making a cone about 3j
in. in diameter and 1 in. long as shown in
Fig. 9. A 12-in. length of No. 22 green
cotton-covered wire is twisted tightly
around the bottom of the cone, forming
the stem. To make the bud more secure,
wrap tightly with tie wire and clip away
the ends of the fiber. Before assembling
the petals, the edges are curled by rolling
over a steel knitting needle or piece of
wire as in Fig. 10. After curling, cement
is applied around the base of the cone and
along the inner edges of the petals as
shown in Fig. 11. The wire is thrust
through the slit in the center of the petals
and pressed up firmly again to the bottom

of the cone. The edges of the first petal
are wrapped snugly around the cone and
cemented in place, then the opposite petal
is cemented likewise, following with the
other two as shown in Fig. 12, Add the
second set of petals in a like manner. The
flower is finished by cementing a rose
spider to the bottom of the petals, Fig. 13.
The stems are covered with 12-in. lengths
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of thorn rubber stemming. A little cement
should be put in the top of the stemming
to hold it in place close to the spider. At
random distances along the stemming,
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holes are punched and leaves are inserted.

Geraniums: To make the geranium
blossoms, cut 4-in. lengths of No, 28
green cotton-covered wire for stems.
Take a single piece of the fiber and fold
it s0 that the grain runs across the nar-
row width, Six pieces, or enough for two
flowers, are cut like the pattern
above, Fig, 14, Fold in half and
place one piece over a wire be-
tween the thumb and forefinger
of the left hand as shown in Fig.
15. Push with the thumb and fore-
finger of the right hand along the
wire to gather the piece near one
end of the wire., While holding
the petals thus formed, in this po-
sition, put on a second piece and
do the same. Now lay a pep over
the top with the “yellow head”
under the thumb and the cord
over the forefinger, With the pep
and two petals held in this position, the
third petal is applied in a similar manner.
Twist the wire close to the petals, as in
Fig. 16, being careful that the cord of the
pep is twisted in, then cut off the end of
the cord with scissors. About 23 to 3 in.
of wire will be left to form the stem of the
blossom. The blossoms should be assem-
bled to appear as much like the real flow-
ers as possible by spreading the petals.
Apply cement to a ecalyx, which is a paper
replica of the green formation under the
blossom, and slip over the wire stem, as in
Fig, 17, pressing it close to the blossom.
Four or five buds should be prepared
with a calyx also. The stems of all
the blossoms and buds should be
thrust into 2-in. lengths of light
muslin stemming, then tied to the
end of a 9-in. length of No, 16 wire,
About thirty blossoms and four buds
are used to make a cluster. Cover
the large stem by wrapping it with
green rubberized tape as in Fig. 18.
The buds, which should be arranged
around the base of the blossom, will
look more real if they are bent down-
ward slightly. About 2 in, below the
cluster, place a small leaf against the
stem, wrapping with tape. Add five
or six more leaves at intervals of 1 in.
around the stem with the small ones near-
est the top. Two complete clusters are re-
quired for the plant, one of which should
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Pressing Cloth Held in Frame
Can’t Wrinkle

be somewhat shorter than the other to
give a natural appearance. To secure the
cluster in a flowerpot, mix a small quan-
tity of plaster of paris and fill pot two-
thirds full, then insert the stem into the
plaster and arrange as desired, before the
plaster sets. The top of the plaster may
be covered with artificial moss, or soil
may be used.

Besides the wood-fiber flowers of the
kind deseribed in this article, convention-
ally decorative flowers that have a lus-
trous, glassy appearance, although not
realistic, are very attractive and can be
formed by a simple dipping process shown
in Fig. 19. Thin wire is first bent to the
shape of the petals and leaves, twisting
both ends together to form the stem. The
wire “forms” are then dipped under the
surface of, a tacky lacquer of the right
eolor and slowly brought out of the liquid
edgewise, after which the stem is thrust
into a bar of soap to hold the petal or leaf
vertically, allowing drainage of surplus
lacquer toward the stem.

Label Moistener Saves Time

Fastened to the rim of a pie pan with a
small C-clamp, an old paintbrush can be
used as a label moistener on many odd
jobs. The pan should be about half full of

Try this the next time you have a bunch of envel-
opes to seal or labels to stick on packages

water and slight pressure in pulling the
stickers across the brush causes the bris-
tles to dip in just enough to provide suffi-
cient moisture.

—A. H. Waychoff, Tempe, Ariz.
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Home prezsing jobs are done in a jiffy when the
cloth is held in this frame

You not only save time on home-press-
ing jobs with this frame, but you can do
a neat job as the pressing cloth is kept
taut so that it can't wrinkle. Make two
identical frames of light, thin wood, place
them together and drill three small holes
along each side for bolts. Fit these with
wing nuts and clamp the edges of the
cloth between the frames. The cloth is
dampened by sprinkling water over it, and
can be removed easily for washing.

Quick Repair for Small Leak
in Hot-Water Tank

If you find a
small hole in your
hot-water tank, it
can be repaired
with a brass wood
screw in half an
hour. Get a screw
slightly larger
than the hole, cut
off the head and
slot the end for a
screwdriver. Then
clean the metal
around the hole, drive in the screw, file
flush and flow solder over it. Such a re-
pair will withstand the pressure inside the
tank because the screw bites into the met-
al and helps relieve strain on the solder.

==
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Engraved Ash Tray at Small Cost
by Utilizing Old Bracelet

Solder a polished metal disk to an old bracelet and
you will have an wnuswal ash tray

If some member of the family has a wide
metal bracelet that has been discarded, it
can be converted readily into a novel ash
tray by soldering a sheet-metal disk to
one edge. A piece of felt glued to the bot-
tom of the tray will protect polished sur-
faces of tables and other furniture.

Siphon Keeps Liquid in Tank
at Constant Level

Needing some means of keeping a liquid
in a tank at a constant level, the tank be-
ing so constructed
that holes could
not be made in
the bottom or
sides, I made the
device shown,
which works auto-
matically regard-
less of a changing
rate of flow into
the tank., It con-
sists of two test
tubes, one inside
the tank and one
outside, connected
by a curved piece
of glass or copper

" TEST TUBES

“INVERT LOWY

tubing, the outside tube being provided -

with an overflow as shown. The inside
tube is fitted with a notched stopper to
allow liquid to flow into it, while the out-
side one is tightly corked. The principle
is a siphon, which works as follows: The
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liquid flows into the test tube through the
notched stopper and raises the level, the
difference in pressure causing the liquid
to flow through the glass tube into the
outside test tube where it drains out
through the overflow. As some liquid al-
ways remains in the test tubes, the siphon
never gets air, thus it starts functioning
whenever the level of the liquid in the
inside tube rises.

—E. F. Nussdorfer, Mt, Vernon, Ohio.

You Won't Injure Your Fingers
on This String Cutter

Utilizing an old safety-razor blade, this
string cutter is very sharp, yet as the cut-
ting edge is only
14 in. from the
wall, there is little
possibility of any-
one accidentally
cutting their fin-
gers on it. The
blade is held in a
tube-shaped piece
of spring brass,
which is soldered
to a wire bracket. If spring brass is not
at hand, you can use a piece of thin-wall
tubing and slot one side with a fine metal-
cutting scroll-saw blade, When the razor
blade becomes dulled with use, just re-
place it with another one.

Furniture Given Glue Injections
to Tighten Loose Joints

If you have some
old furniture that
has become rick-
ety and would like
to use it on a porch
or in the base-
ment, here is a
method of reglu-
ing it without tak-
ing the loose members apart. Just get a
grease gun and fit it with a tapered nozzle.
Then drill a small hole through the loose
member to the joint and force in some
glue with the gun. After putting in the
glue, fill the hole with a small wood plug,
and set the furniture aside until the glue
has dried thoroughly.
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Tapeline Case Has Pencil Clip
to Hook on Worker’s Belt

Carried on your belt, this tape reel iz always at
hand for instant use

Workmen who carry a tapeline ready
for instant use, will find it convenient if a
pencil clip is flattened and soldered onto
the back of the case. This allows the reel
to be snapped on the belt where it will be
handy for use.

Simple Glass-Bead Stopcock
for Home Chemists

Pinching the rubber tubing allows the liguid to Mow
past the bead inte the nozzle

The home chemist will find this simple
stopcock useful in titration, where one so-
lution is added to another drop by drop.
A short piece of rubber tubing to join a

MECHANICS

glass nozzle to a larger glass tube, and a
solid glass bead, made by fusing a Yj-in.
length of glass rod in a burner flame,
make up the device. To add a solution,
squeeze the rubber around the bead with
the fingers so that the liguid can flow. To
stop the flow, remove the fingers.

—P. Ralph Dowden, Bronx, N, Y,

Sanitary Sleeves on Toothbrushes

When tooth-
brushes are kept
in a holder out-
side of a cabinet,
it's a good idea to
keep them in
transparent Cello-
phane sleeves.
These are easily
made by folding
strips of the ma-
terial and sewing
or gluing them
along one edge as
shown. It's easy
to identify the brushes, and it takes only a
second to remove or slip them inside the
sleeves, which fit right into the holder.

This Strainer Stands Hard Use

For a strainer that not only strains out
very fine particles, but one that is also
substantial, take
the perforated
coffee container
from an old per-
colator and attach
a handle to it as
shown. A piece of
metal tubing or
rod soldered to
the tube in the
center of the con-
tainer and to the
rim with a wire
eyve is a good handle. If a waud grip is
desired, a piece of round stock can be bored
at one end and slipped over the tubing.

COFFEE Y 4
CONTAINER e

€[To keep colored clothes from getting a
gray appearance when washed, add vine-
gar, 1 tablespoonful, to the next-to-last
rinse water.
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Speedy Drying Reel Winds Fishline Evenly

SED REEL
ARHL /

e 0 PULLLY
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This drying reel not only winds the
fishline evenly but does it quickly, ap-
proximately 4 ft. being wound at each
revolution of the crank. It is constructed
entirely of hardwood with the exception
of a feed screw, which draws the guide
along as it winds, Note that the cross
members of the base are mortised into the
sills, which prevents the frame from twist-
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ing. Also, the arms of the reel are mor-
tised into each other. Pulleys are turned
from white pine, the erank and handle
being fastened with a pin. For the feed
screw, use a Y1s-in. brass rod and thread it.
Each thread should be approximately the
thickness of the fishline, However, by the
use of different size pulleys, any thread
can be made to feed the line as desired.

Coal-Bin Door Hinged in Sections Opens from the Bottom

Here is an unusual door that permits
fuel to be removed from the bottom or top
of a filled coal bin. As shown in the draw=-
ing, a number of boards are cut to fit the
door opening. These are hinged individu-

This coal-bin door epens in sections to remove fuel
from any level desired

ally to the casing and the free ends held
with a hasp and staple. If you desire to
open the hinged sections as one unit, after
the bin has been partly emptied, screw
eves may be driven into the sections in a
vertical line and a rod run through them.

Black Finish for Plaster Casts

Amateur sculptors who wish to produce
a variation in the finish of plaster-of-paris
objects, may give them the matte-like ap-
pearance of black basalt and similar stones
by brushing on two or three coats of a so-
lution of colleidal graphite in water. The
casts to be treated should be finished off
without undue sanding and they should
be thoroughly dry. With a little experi-
menting, one can regulate the black tone
produced by altering the dilution of col-
loidal graphite, and by polishing the high-
light areas with a soft cloth.
—E. A. Bodine, Port Huron, Mich.



be effectively sealed with an aluminum
primer. On metal exposed to the elements,
aluminum paint is generally used as a
brilliant, silvery finish coat over a high-
grade red-lead or iron-oxide primer. Al-
though aluminum paint can be used as a
primer under enamel on exterior metal
work, it is generally used as a final coat
over iron primers simply because of the
attractive finish it produces. Indoors, on
plumbing, water tanks, gas
plates and furnaces it is used
as a one-coat finish, for which
it is most effective, It's also
just the thing for priming
newly plastered walls. Here
the paint can be stippled on
the bare wall with a sponge
to produce an attractive tem-
porary job and at the same
time serve as a primer for any
finish applied later on.
Aluminum paint is
what might be called
“self-leveling,” which
means that it spreads
without brush marks,
due to the leafing
action. Because of
this, proper propor-
tions of powder to
Auid and mixing are
very important. The
pigment is obtainable

SEVERAL unusual prop-

erties of aluminum paint
make it especially adapted
to household use, indoors
and out. Practical tests show
that aluminum paint pro-
longs the life of paints ap-
plied over it. It forms a seal
against moisture and has
remarkable durability and
covering power, due to the
“leafing” action of the indi-
vidual metal flakes which
comprise the pigment. These
flakes are flat, and are treat-
ed with an acid that causes
them to float to the surface
of the wvehicle, where they
overlap like leaves or shin-
gles on a roof. Due to this leafing action, one coat
of aluminum paint, properly applied, will hide any
color, even black,

It is especially effective over woods that do not
hold paint well, such as yellow pine. The forma-
tion of a “toothed” surface bonds the succeeding
coats of regular oil paint or enamel and prevents
scaling and peeling. Woods containing natural dyes =
that “bleed” through ordinary oil-paint films can e
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ALUMINUM PAIN

By
R. H. Wampler

Tiny, metallic Aakez of aluminum paint = = —
are coated with an acid which causes them g;'i
te Aoat in the liguid vehicle. As the paint

is spread these particles rise to the top . P (P i

of the film and overlap one another, thus Femfzf ﬁe‘ 772'9{ “:1?' iz:!
forming a sheath of pure metal over the

painted surface. Thiz action of the Rakes —

iz ane of the peculiar properties of alumi-
num paint and is known as “leafing™

=

in two forms—powder and paste, the latter being
easier to handle. The powder or paste should be
weighed and mixed in the proportion of from 114 to
2 Ibs., of powder or paste to 1 gal. of liquid. The
pigment in either form is placed in a suitable con-
tainer and the liquid vehicle gradually added to it,
with continuous stirring. Many manufacturers
pack aluminum paint in two-compartment cans—
one containing the powder and the other the lig-
uid. In this case the manufacturer’s directions
should be followed carefully in both mixing and
applying the paint,

X Basemnedl wally
- and plambnng
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For priming coats on
exterior work the pow-
der or paste is mixed with
what is known as a “very
long oil” varnish and for
finishing coats a “long
0il” wvarnish vehicle.
These terms are used to
denote the proportions of
oil to gum in the varnish.

Spar varnishes and
bronzing liquids are also
satisfactory vehicles, the
former for certain kinds
of outside work and the
latter only for interior
work where decoration is
the main purpose. Boiled
linseed oil thinned with

turpentine to the proper
consistency, may also be
used as the vehicle when
painting exterior work.
Only sufficient paint
for the work in hand
should be mixed at a time
for if it stands it loses its
ability to leaf due to ab-
sorption of the acid film
with which each aluminum flake is
coated. The vehicle also reacts with
the metal, causing it to darken to
a dull gray color. However, if you
have a small amount of paint left
over from one job, you can seal the
container and then later add this
to a fresh batch of paint without

darkening the latter ap-
preciably. When using
aluminum paint, it must
be stirred constantly in
order that the proper
proportion of wvehicle to
pigment will be applied
to the work.
Aluminum paint is
brushed on just like any
other paint. It can also
be handled in a spray
gun, if properly thinned
so that it will atomize
readily. When brushing
by hand it is necessary to
avoid brushing back to
paint that has partially
set, as the fresh film will
ride up over the first
coat, resulting in a lap
that is likely to show
when the paint dries. It's
best to cover only a small
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Portable Home Workshop Is Carried in Car
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One home-workshop enthusiast who
spends many week ends at his lakeside
cottage has a number of small power tools
mounted compactly on a panel so that he
can take them back and forth in the car.
This idea is also handy if you live in a
small apartment where space is not avail-
able for a permanent shop. The tools can
be used on a porch, in the basement or
garage and stored when not in use. The
exact arrangement will depend on your
tools. In this case, a grinder and drill

press are run from a small shaft, one end
of which is connected directly to a motor
with a universal joint. The other end of
the shaft is prcvijed with a coupling that
can be quickly attached to the mandrel of
a circular saw, and can be disconnected
when using the grinder or drill press. A
pulley on the saw mandrel drives a joint-
er, the face of the pulley being fitted with
a sanding disk. When using the latter, the
fence is removed from the jointer, which
then serves as a work rest for the sander.

NN
N

Shelves on Cabinet Door Provide More Space for Glassware .

If you need a little extra room in the
kitchen cabinet, shelves that are fitted on-
to the doors will hold many glass tum-
blers. As the shelf sizes will vary with
each job, a little ingenuity on the part of
the craftsman will be required to work
out something suitable. In some cases it is
advisable to use metal brackets to support
the shelves, while in others the method
indicated will be satisfactory.

Anti-Dimming Paste for Windshields

Applied to the glass with a rag and
rubbed until a polish is produced, the fol-
lowing mixture is useful for preventing
sweat and frost on the inside of wind-
shields: dieth

cipitated c , 1 oz, Mix the ingredients
thoroughly. More-6r less chalk may be
added to giv y desired consistency.
The productshay be packed in jars or col-

¢

B
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Short Dowels Cut on Circular Saw
with Aid of Jig

With this fig, you can cut any number of dowels
quickly without feathering the edges

On a job requiring a large number of
short dowels, a jig of the kind shown was
clamped to the miter gauge of the circular
saw, A block 2 in, square, was bored
lengthwise through the center to take the
dowel stock. After raising the table so
that the saw just cuts through the hole in
the block, the dowel stock is fed in at the
left-hand end of the block, passed over
the saw and the dowel pushed out at the
right-hand end. A finger of the right
hand over the hole in the block serves as
a stop to keep the dowel stock from being
pushed through too far. With this method
there is no feathering of the severed edges
of the dowel.

Dip Net Is Rubber Shielded
Against Wear

STRIP OF INNER TUBE,
’ A

Dip nets used
for catching min-
nows in shallow
streams must of-
% ten be forced
e against rough
stones or gravel,
with the result
that the net fabric
is soon worn out
along the outer
margin of the steel
hoop. To prevent
this, cut a wide
band of rubber from an oversize inner

..\L“- "'"; !.,:5"':—

tube and stretch it around the hoop as..
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shown. If tied with stout fishline at inter-
vals around the hoop, the rubber will pro-
tect the net and increase its period of use-
fulness many times.

Keys and Locks Marked

to Save Time

When a bunch
of keys are kept
on one ring around
the house, put du-
plicate marks on
both the keys and
the locks they fit.
Then, when you
want to unlock an
unused drawer,
cabinet or trunk, a glance at the marking
will enable you to pick out the right key
quickly. The markings can be painted,
scratched or filed on the locks and keys.

SAME MARKINGS
ON LOCK AND KEY

Ax Hung in Rubber Holder
Sheaths Blade

e A good holder

_{‘{T‘Tj, r1r-remn for your ax that
; ' +  will protect the

‘--‘"'—.——-

JEr blade can be made
. in a jiffy from a
piece of old auto
tire 8 or 10 in.
long. Cut a slot
near one bead of
the tire to take the handle as shown, and
nail it to a wall, driving the nails through
the beads. This holder is also handy for
hatchets and similar tools.

i
AUTO CASING —
SLOT 3 x 4

Moth Balls Kept in Mesh Tubes
Are Easy to Handle

Instead of put-
ting moth balls in
a drawer or trunk
loosely with
clothing, make up
a few sleeves or
tubes from mesh
cloth, such as
cheesecloth, slip
the balls inside
and tie the eloth
between eiich ong.

' ._r"'\-.?‘&;!-nd trrak
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Tiny Gratings on Ship Models Simple to Build

Here's a real short cut for model
builders—a simplified method of mak-
ing the tiny gratings required for many
ship models. You start with a hard-
wood block, drilling a series of equal-
ly spaced holes horizontally through
the center of the block, the distance
between the holes being equal to the
diameter of the latter. Then the block
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DIAMETER OF

HOLES 15 EQUAL
TO THICKMESS OF
FINISHED GRATING BARS

ES ARE EQUAL
DIAMETER OF HOLES

2%

FINISHED BAR AND
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is ripped into strips of a thickness equal to
the diameter of the holes. Next, the strips
are stacked and hardwood dowels are in-
serted into the holes as shown, the spaces
between the bars being equal to their
thickness. Then the whole assembly is
immersed in thin glue and after drying,
it is sawed and sanded so that the top
surface exposes bars and openings of uni-
form size.—Harold T. Bodkin, Chicago.

Dough to Clean Wallpaper

Here is a good wallpaper cleaner that
you can make in your home. Mix whiting,
115 lbs., wheat flour, 5 lbs., common salt,
3 oz, soda ash, 5 oz., powdered pumice
stone, 4 oz., oxalic acid, 3% oz., and ammo-
nium chloride, 4 oz. The powders are
mixed dry and, before use, enough water
is added to make a stiff dough. When the
mixing with water is partly completed,
kerosene, 2 oz, is added and worked in.
A ball of the cleaner is rubbed over the
wallpaper in long even strokes.

S R ;

BLOCK CUT INTO BARS
EQUAL IN THICKNESS TQ
MAMETER OF HOLES

~SPACES BETWEEN BN

[ EQUAL THEIR THICKNESS

TOP OF ASSEMBLY 15 SAWED OFF
THROUGH CENTER OF DOWELS

When you want a ship-model

grating try this method of mak-

ing it from a block of hardwood
and a few small dowels

B R R T wq:\@.xxu\h‘““‘-‘b
A R e, S R &

Sandpaper Fastened on Wire
Smooths Scrollwork

To sand odd-shaped cutouts, wrap a
sheet of sandpaper around a piece of heavy
wire, and tie the ends with stout string or
light wire. The wire may be bent to any
angle, thus permitting access to small
openings and hard-to-reach corners.
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Strainer in Wheelbarrow Bottom
for Washing Vegetables

R
Al N
STRAINER—™

When you wheel in fruits and vegetables for storage,
open the stroiner and wash them with a hose

If a sink strainer is installed in the bot-
tom of a wheelbarrow that is used to bring
in your fruits and vegetables for winter
storage, you can wash them right in it
with a hose, the strainer allowing the wa-
ter to run through the bottom. The strain-
er should be of the double type so that it
can be closed when using the wheelbar-
row to move other materials.

Salt and Pepper Shaker Covers
from Rubber Bottle Caps

To prevent the
contents of salt
and pepper shak-
ers from being
scattered over
your lunch while
on a hiking or
camping trip, you
can slip small,
rubber bottle
caps over them as
shown. These caps
come in a number of different sizes and
can be obtained in almost any drug store.

Removing Soot from Chimney

A mixture consisting of sal ammoniac,
10 1bs., and sulphur, 3% lbs,, thrown onto

POPULAR MECHANICS

a fire in a furnace or stove will burn out
soot in the chimney, Too large a quantity
of this compound should not be used at
one time, and all drafts should be closed.
It is a good idea to watch the roof closely
to see that burning particles of carbon do
not start a fire.

Beads Kept in “Multiple Dish”
for Stringing
When decorat-

ing purses, neck-
laces and other
work with designs
worked up in dif-
ferent colored
beads, an ordinary
egg-crate separa-
tor of the type
shown is handy
for keeping them
assorted as to col-
or and size. The rough texture of the
cardboard, from which the separators are
made, helps to keep the beads from slid-
ing around when picking them up.

Inkless Pen Uses Indelible Lead

Absence of a bottle of ink in the home
need not cause you worry if this pen is
kept at hand. It produces its own ink
from a piece of indelible lead which pro-
jects from a small hole drilled in the end
of an ordinary penholder. The lead should
be in close contact with the underside of
the pen point. In use, dip the pen in wa-
ter, which will dissolve some of the lead.

This ordinary pen produces its own ink by dipping
the point in clear water
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Folding Coat Hanger and Brush

Taking little space when folded, this
combination coat hanger and brush fits
into any traveling bag. It is made by cut-
ting a long-handle brush in half length-
wise, sawing right through the bristles, If
the brush is more than 1'2 or 2 in. in
width, it is best to
saw off a couple
of strips 2 or 1
in. in width, in-
stead of ripping
the brush in the
center, to avoid
having the hanger
too large. The
strips are hinged
in the center and
are equipped with
a small hook and screw eye to hold them
open. Stout cord forms a connection from
the hanger to a wire hook on which it is
suspended.—H. R. Wallin, Brooklyn, N. Y.

Reflectors on Dog’s Collar
Visible to Motorists

Reflector buttons attached to your pet's collar may
keep it from being struck by a car

To lessen the chances of your dog get-
. ting hit by auto when crossing the streets
after dark, attach several button reflectors
to its collar or harness. A beam from the
headlights makes a reflection which causes
most drivers to slow up, giving a dog
plenty of time to get out of the way. Re-
flectors such as used on road signs, bicy-
cles, etc., are suitable for the purpose.

{[Small pieces of transparent Scotch ad-
hesive tape will join the ends of torn am-
ateur movie film until there is time to
make a regular cement patch,
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Scrap Pieces of Mirror Hung

with Garden Hose

HOSE SUIT

iy

Scrap pieces of mirror are hung easily when framed
with lengths of garden hose

A scrap piece of mirror often comes in
handy in the basement, garage, shop or
porch, but it is usually a difficult job to
hang. This is done easily by using a piece
of hose or tubing for the frame, The hose
is slit along one side to take the glass, tri-
angular pieces being cut out of the hose
wherever a bend is made to avoid bulg-
ing at this point.

Burglarproofing Windows

Here are two ways of locking windows
that will try the patience of prowlers, One
consists of drilling a small hole through
the sash lock and slipping in a nail to
prevent it from turning. The other con-
sists in raising the lower sash to the de-
sired height and drilling a hole through it
into the upper sash from the inside to take
a heavy nail or steel pin. Two or three
holes can be drilled at different heights,
for the purpose of adjustment, if desired.

\fl;i-wﬂ
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Simple precautions like these will discourage prowl-
ers from entering the windows of your home
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Clothespin Grips Pastry Tube
to Aid in Squeezing

POPULAR MECHANICS

Instead of squeezing a pastry tube by
hand when decorating a cake, slip a
clothespin over the large end and roll it
as shown. This will give perfect control
of the mixture, and at the same time avoid
escape of any contents past the fingers.
Every drop of the mixture will be squeezed
out of the tube.

An Effective Rug Cleaner

Here is a good rug-cleaning preparation
that you can make yourself. Mix together
diglycol oleate, 3 pts., butyl cellosolve, 5
fl. oz., ethylene dichloride, 12 fl. oz., de-
natured alcohol, 1 pt., and oleic acid, 12
fl. oz. In a separate container, add am-
monia (strong 28¢), 12 fl. oz., to water,
3% pts., and pour it into the first solution.
The preparation should be stirred thor-
oughly for several minutes,
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Cabinel Workhench—a808

DRILL PRES5—885: Pipe fittings. %-in. chuck
and ball-bearing spindle. 28 in. high—28c.

BELT SANDER—579: Heavy-duty type. Angle-
iron framework and a 5 by 46-in. helt—25c.

VERTICAL SPINDLE SANDER—560: Fine for
curved surfaces. Table 10 by 17 in.—25¢.

All gizx blueprints listed above will be sent to
you prepaid upon receipt of $1.00, or separately
for 25¢ each. Alse send 12 cents for our booklet
“What te Make” which lists hundreds of other
blueprints for practical eraftsmen. These include
plans for home improvement, furniture, novel-
ties, toys, boats, models, outdeor sports, and
many other miscellaneous subjects.

Why Not Start a Home Workshop?

A few homemade machines will enable you to
get into thizs interesting field. Whether you
want a shop for pleasure or profit, our plans
will give you all of the information you need.

CABINET BENCH—&88: Nearly 8 ft. long,
27 in. wide, 35 in. high. 20 drawers—25c.
22-IN. SCROLL SAW—771: Pipe fttings and
hardwood. Has sewing-machine drive—25c.

12-IN. BAND SAW—836: Smooth running
and sturdy. Cuts 2-in. stock easily—25c.

” i =

- I_r"""' "~
12-1n, Band Saw—B36

Blueprint Department, Popular Mechanics Magazine, 200 E. Ontario St., Chicago
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& SLIDING cut-off SAW

o IMPLE and compact, this slid- \‘

|

ing cut-off saw operates with-
out the overhead rigging common
to power saws of this type. It will
crosscut boards 14 in. wide by 2
in. thick as in Fig. 1. The whole
thing consists of a base of channel
iron and a sliding T-iron carriage,
the latter forming a support for
the saw arbor and the motor, As
shown in Figs. 2 and 3, the chan-
nel-iron base pieces are held to-

gether at the bottom by means of
a wood spacing bloek and two
through baolts. Metal crosspieces
at both ends on the top side of

THIS SAW HANDLES
WIDE WORH EASILY AMD
ALL MOVING PARTS ARE
SHIELDED WITH METAL
GUARDS

the channel maintain exact width.
Wood spacers and strips of iron
are bolted to the top flange of
each channel to form a hold-down
for the sliding carriage.

k
WOOD SPACER

SECTION AT
BEARING @

BEARING,
CHEVAOLET
SPRING HANGER

/

THE SPHIMNG
FANGELR

TAPPING T-IRON
FOR SAwW-AREOR )
BOLTS
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GRIMD
TO ALLOW
CLEARANCE

CHANNEL
IROM ==~

GUARDS ARE MADE
FROM SHEET IRON

The carriage
0f8 BRA

consists of two
lengths of T-iron,
spaced to form a
snug, sliding fit on
the channel-iron
base and held rig-
idly to this width
by means of the
pipe handle, the
rear cross tie, and
the motor block. @
Bearings for the

saw arbor are made by cutting the flange
off a Chevrolet front spring hanger and
then splitting the hanger into two equal
parts, as in Fig. 4. The original brass
bushings are reamed out to take the saw
arbor. As shown in Fig. 2, the studs that
heold the bearings extend partly into the
sidewall of the T-iron. Consequently, in
drilling and tapping the stud holes, a scrap
piece of flat iron should be clamped se-
curely to the side of the T-iron as indi-
cated in Fig. 5, to prevent the drill or tap
from “leading off.”

The saw-arbor collar is reamed a trifle
undersize, then heated over a gas burner
until red, after which it is forced over the
end of the shaft and immediately quenched
in water. Threads on the saw arbor are
right hand. An important mechanical fea-
ture of the saw concerns the fit between
the sliding T-iron ecarriage and the chan-
nel-iron base. The sharp outer corners of

| L.
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the channel irons should be ground off, as
shown in Fig. 6, so that the T-irons can
ride in positive contact. Riding surfaces
should be polished to minimize friction.
Fig. 7 shows the saw in a closed position,
a bolt through one of the T-irons striking
against the channel base to form a posi-
tive stop. Blade and shaft guards are made
from l4a-in. sheet iron or brass. The blade
and belt guards are hammered to shape
over a wood form, as shown in Fig. 8. Both
the blade and belt guard should be well
braced with suitable metal strips. Fig. 9
offers a good view of the blade guard and
shows the insertion of one of the oilers,
which should be fitted in both bearings.

An 8-in. cut-off saw is used for this unit.
The motor can be either Y4 or ¥ hp., de-

pending upon the
nature of your
work., The pulleys
are 2 and 4 in. in
diameter to give a
blade speed of ap-
proximately 3400
revolutions per
minute,

A narrow slot is
cut in the table top
below the blade so
that sawdust can
pass through.

FORMING THE =
BELT ﬂ“ﬁﬂl:l

(8)
8)

BEARINGS A
FiTTen WI?&
QILERg
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Rotatmg Bulb in Wlndow Baﬁles Shoppers

OBJECTS FOR
CONCENTRATING
BREEZE

IOOAWATT BULB e

An electric bulb, rotating on a piece of
clear glass without any apparent means of

motive power, is very mystifying and
makes an unusual window display. The
secret is a current of air from a small
electric fan hidden behind objects of back-
ground scenery. By careful arrangement
of some props, the air can be directed in

If you conceal the fan theroughly and leave no locse
scenery fo move in the breeze, this display will be
a real “sticker™

a narrow stream, which passes across the
glass at an angle to just catch the end of
the bulb. It may take a little experiment-
ing to get the air stream adjusted, but once
this is accomplished, the bulb will rotate
continually and remain exactly in the cen-
ter of the glass. Be sure that the glass is
supported in a perfectly level position.

Clogged Ink Pad on Mimeograph Temporarily Repaired

When the cloth ink pad on the eylinder
of a mimeograph machine becomes clogged
to such extent that the ink will not pass
through it evenly, the trouble may be re-

Lifting one end of the ink pad shifts the cloth
fibers to make the pad porous

lieved temporarily by removing the sten-
cil and lifting one end of the pad away
from the cylinder. This shifts the cotton
fiber of the pad, makes it more porous and
allows the ink to penetrate freely. This is
only an emergency measure and a new pad
should be obtained as soon as possible.

Guide Helps Locate Keyhole

Soldered to a
door lock plate
just above the
keyhole as shown,
a small, curved
piece of metal will
serve as a guide
when unlocking
the door at night.
Before doing the
soldering job,
however, be sure to remove all paint from’
the spot on the lock plate where the metal
is to be attached and clean it with emery
cloth so that the solder will adhere.

VY TCuRVED METAL PIECE
s oo nEoeh OVER KEYHOLE
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Large Ledger Fitted with Handles
Is Easily Carried

LEATHER
HANDLES

With a couple of handles attached to a large, bulky
ledger, you can carry it easily

In offices where heavy ledgers must be
carried about, a couple of handles attached
as shown will provide grips so that they
can be moved easily. The handles, either
leather or metal, can be fastened to a wide
strip of ecanvas, which is cemented to one
side of the ledger.

Handy Scraper for Use on Farm
Made from Oil Drum

Work on drainage ditches and other oe-
casional excavating jobs on the farm may
be handled readily with a dump scraper
improvised from an oil drum as shown.
The drum is cut in half as indicated by

/ ______r.r-:’f \

This handy dump screper will handle most light
excavating jobs on your farm

POPULAR MECHANICS

the dotted lines, after which part of the
top edge on each side is rolled to form
sleeves for the handles, the latter being
held in place with bolts. Large eyebolts
near the front ends take iron rods, which
are attached to a doubletree.

Inner-Tube "Skirt” on Jack
Keeps Threads Clean

A western house
mover found that
inner-tube cover-
ings to keep sand,
dirt, etc, from
getting into the
threads of jack
screws, greatly
reduced wear. The
rubber is wired to
the jack so that it
hangs down over
the body, and
turns with the screw. Keeping the threads
clean also improves lubrication.

Bearings for ""Turn Board”

In assembling a turn board for passing
messages, mail, ete., through a wall, bear-
ings on which the board pivots can be
made from win-
dow=-shade brack-
ets, and steel balls,
Brackets intended
for inside window
casings are pref-
erable, although
outside brackets
can be used by
straightening the
metal at the cor-
ner bend.

Solution to Clean Paintbrushes

Dirty paintbrushes that have been left
in the following solution overnight and
then washed in warm water will be per-
fectly clean. To make the solution, mix
kerosene, 1 gal., and oleic acid, 12 gal. In
a separate container, mix ammonia (28%),
1 pt., and denatured alcohol, 1 pt. Stir this
mixture into the kerosene-oleic acid solu-
tion, continuing the stirring until the
product is smooth.
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Bench Lathe Is Controlled by Hand Clutch

COUNTERSHAFT
CONE PULLEY A/ 4

HEADSTOCK Y
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When you're turning
down small, delicate work
in your bench lathe, it's
handy to be able to stop
and start the spindle without stopping the
motor. This can be done by mounting the
motor on the countershaft and then pivot-
ing the whole thing so that it will swing
in toward the lathe. To shift the counter-
shaft, you rig a toggle arrangement, one
end being bolted to the countershaft and
the other to the lathe headstock. The tog-

gle consists of a turn-
buckle and a flat piece of
iron, one end of which is
bolted to the headstock
and the other to the turn-
buckle yoke as shown. When you pull
back on the hand lever, the drive belt
slackens and the lathe spindle stops. Push-
ing the lever forward until the toggle joint
locks, tightens the belt and gradually
starts the spindle to rotating. Shortening
or lengthening the turnbuckle provides
adjustment for belt tension.

Motor-Driven Auto Pump Does Chores Around the Home

If you need a pump for light work where
the lift is not great, such as for draining
your basement, emptying pools, tanks, ete.,
a centrifugal water pump from an old car,
connected to a Yi-hp. motor, will do the
trick. It is mounted on a heavy wooden
base with flat-iron brackets as shown and
is connected to the motor with a short
piece of garden hose, Although the unit
can be mounted anywhere above the wa-
ter level, a pump of this type works most
efficiently on a short intake.

I RON
BRACKETS

= AUTOMOBILE
WATER PUMP

INTARE PIFE
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Shoe-Shining Parlor Improved
by Pipe Railings

Railings between chairg in shoe-shining porlor aid
customers in getting inflo scats

To assist his customers in reaching the
seats, one bootblack mounted curved
pieces of pipe between the chairs. The
pipes, which also serve to divide the
chairs into individual stalls, were attached
to the wall with floor flanges, the lower
ends being flattened and drilled to take
lag screws or bolts for attachment to the
platform under the chairs.

Gravel over Water-Main Valve
Removed with Tarred Cloth

Workmen called
out to repair a
broken water
main last winter.
found that chil-
dren had removed
the cap from the
shut-off pipe and
dropped in gravel,
which prevented
the valve from be-
ing closed. As it
was impractical to
dig out the valve
on account of the
frozen ground, one
workman wired a

MECHANICS

small pad of cloth to a pole and painted
the cloth with a thick coat of tar. When
this was inserted into the shut-off pipe
the pieces of gravel adhered to it and
were lifted out quite readily.

Rodents Kept Out of Drain Tile

Where tile is
used to drain cer-
tain low sections of
farm land, a coil
from a seat cush-
ion or bedspring
inserted in the
outlet end will
keep small ani-
mals from enter-
ing. If the spring
fits loosely in the
tile, stretch one or more of the coils until
they provide a snug fit and stay in place.

Exposed Lamp Sockets Protected
with Inner-Tube Rubber

Banjo-shaped pieces cut from an old
inner tube to the approximate size indi-
cated are just the thing to keep snow, dirt,
ete.,, from getting into receptacles when
electric lamps have been removed for the
season. Cover the opening with the wid-
est portion of the rubber, then lap the
other end back and stretch the hole over
the shoulder of the porcelain.

Exposed cutlet receptacles should be covered to pre-
vent corrosion of the metal parts
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and Protecting Your Shade Trees

“Feeding”’

\-/‘)\'"_wl Il\.‘-,.-"
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Large trees along parkways are more
or less starved by walks and pavement,
which shut off air and moisture from the
roots. Trees in this location are likely to
have a sparse and withered-appearing fo-
liage. Such trees will be benefited greatly
by loosening the soil about the trunks so
that more moisture and air can penetrate
to the roots. Then you can “feed” the
roots by punching a series of holes with

a crowbar over a circular space 8 or 10 ft..

about the trunk. The holes are filled sev-
eral times with water, then packed with
dry or decayed manure. This is followed
in a few days with liquid fertilizer, after
which the holes are sealed with a good
top soil. Where a large tree is located
close to the street pavement it may be
necessary to feed it in this fashion once or
twice each season in order to keep it in a
healthy condition. Young trees on a park-
way are always in danger of injury from
children, lawnmowers and passersby. The
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best way to protect them is with
a boxlike arrangement of wood
slats held together with heavy
metal bands. Space is left be-
tween the slats to admit light and
air to the trunk and burlap is
wrapped around the top of the
slats to protect the tree. Young
trees which must go through the
winter in exposed locations are
likely to be damaged seriously by
frost. To prevent this the trunks
are wrapped with several layers of burlap
and the wrapping is encased in heavy tar
paper. This should be fastened with wire.
It's a good idea to paint a coat of tar over
the top end of the wrapping to prevent
water running down the trunk into the
burlap where it might freeze and damage
the bark. Small trees in orchards must
always be protected in this way against
rabbits and other small animals which
gnaw away the protective bark and cause
serious injury. Spreading limbs of shade
trees and heavily laden branches of large
fruit trees can be braced to the trunk, us-
ing cables attached to screweyes and eye
bolts and fitted with turnbuckles for ad-
justment. The cables should not be
wrapped around the trunk; this will choke
the growth and eventually kill the tree.

[ A few drops of household ammonia add-
ed to the water in which fountain pens are
cleaned will help remove corroded ink.



By E. C. Wittick

Part [—Making the Patterns

SPECIALLY designed for construction

in the home workshop, this tiny en-
gine, which will develop about % hp. at
maximum speed, is really built “from the
ground up.” Being of the four-cycle type
the engine is very easy to start, as in Fig.
4, and runs smoothly at high speeds. Asa
project in machine work, its construction
would not be considered difficult, and it
offers you not only excellent practice on
your lathe but a try at pattern making as
well. Now the patterns for the engine
parts are not of the type that would be
made by a manufacturer aiming to con-
serve metal, but they are designed for
ease of construction and a liberal allow-
ance of metal on the castings for finishing.
The main thing to remember about pat-
tern making is that certain projecting parts
of the pattern must have “draft,” that is,
they must be tapered slightly so that the
molder can draw the pattern from the
sand mold easily. Also, certain patterns,
the cylinder for example, must be made
in two parts, or “parted,” as it is termed.
This is also done to facilitate the work of
the foundry. Dimensions given for all the
patterns allow for the normal shrinkage
of the metal, so you don't have to lay out
the work with a shrinkage rule.

Work begins with the eylinder pattern
—a very simple wood-lathe job as you
will see from Figs. 1 and 5. Notice espe-
cially the upper-right and the lower-left
details in Fig. 5, showing beveled edges on
the two parts of the pattern stock. These
bevels can be run on the jointer and each
of the two pieces faced on one side to
form a perfect flat joint. Registering holes
for short dowel pins are bored in the
halves and the dowels are fitted and glued
into only one of the two parts. Then the
two pieces are screwed together and
turned down to the dimensions indieated,
after which the ends are sawed off and
the whole thing smoothed up. The pro-
jection at each end is a core print and
should be finished with black shellac,
which is made by adding lamp black to
orange shellac. The molder will insert the
proper core when he makes up the mold.

Now the connecting rod, Fig. 6. The
pattern is made of mahogany. One good
way to make this pattern is to use a base
piece of 1g-in. stock and then fit turned
disks to form bosses for the wrist-pin and
big-end bearings. Notice especially the
location of the parting line and how the
webbed center section is formed. The
right-angle corners in the webbed section



must be rounded with wax fillets.
This can be done by softening a
piece of beeswax and then press-
ing this into the corners, rounding
it neatly with your finger. Bolt
lugs are glued on and carved to
shape with a knife.

The piston pattern, Fig. 13, is |
merely another wood-lathe job, &
but the piston core box shown in
Fig. 8 is a trifle more intricate.
Here the blocks are doweled as
shown and fastened together with
heavy wire staples, then the whole
is mounted on the faceplate and
counterbored as in the sectional
view. Bosses for the wrist-pin bearings
are turned separately and glued in place.

There are two ways of making the
crankcase patterns, one method being
shown in Fig. 9. First, the cup-shaped
pieces for the main body and bearings are
turned out and then the other projecting
parts are turned separately and fastened
on with glue or metallic cement, the latter
being very good for this purpose. The
pieces that form supports can be cut from
a strip about 1 ft. long, planed to exaect
size. The flat pieces that form the cylinder
seat when the castings are bolted together
can be made the same way. Lugs for bolts,

i . B =
®ELY WOOD SCREW --. . GYLINDER PATTERN G)

: == | |
CYLINDER-PATTERN STOCK
A 7 HAHOGAN ; '
? HOGAMNY #PARTING LINE |
e CORE BEINT, |

which hold the two halves together, may
be made as a split turning by gluing two
strips together with a piece of paper be-
tween. Then turn down to eylindrical
form, split the turning apart, and after
cutting to length, glue the pieces to the
pattern. Now another way of making the
same thing, shown in Fig. 10. This is done
by sawing the main body of the pattern
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from 34-in. stock,
the outer contour
including the
supports and bolt
lugs. You can use
a scroll saw, set-
ting the blade at a
slight angle to cut
the draft inside
and out. Then a piece of ls-in.
plywood is cemented to one side
and cut to the same contour. Some
smoothing up will be necessary.
Figs. 11 and 12 give the details
and dimensions of both halves.

In Fig. 14, the flywheel pattern
is another comparatively simple
lathe job, the carburetor pattern
is very similar to that made for
the cylinder, but the cylinder
head and timer yoke involve some
gluing and handwork. Taking the
eylinder head first, you turn a
disk to form the main body, then
glue on small parts forming
flanges, valve-stem guides, rock-
er-arm support and spark-plug
seat, The timer-yoke pattern is
made in the same way. The body
is turned to size in the wood lathe
and the projecting parts glued on.
However, notice particularly that
the draft on this pattern runs each
way from the main flat surface.

Now a few important details
applying to all the patterns for
this job. It is essential that each
pattern be finished smooth all
over, otherwise the molder will
have trouble getting it out of the
sand. This means careful sanding,
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wax fillets in all corners
where two parts join, and
two coats of orange shel-
lac applied as in Fig. 7.
Don't forget that the core
prints on the cylinder
and piston patterns must
be coated with black
shellac. Where gluing is
specified you can use
either waterproof casein
glue or metallic cement.
Where dowels are used
in the parted patterns re-
member that they serve
only as locating or guide
pins. They are glued into
only one of the halves

and the projecting ends i e

are tapered slightly so MER-YORE PATTERN

that the halves will come L
)

apart easily. You will see
from the drawings that
wherever possible, holes
to be drilled are spotted
on the pattern. This is
done with a short-bev-
eled prick punch, The
castings will then come
back to you with the
holes spotted all ready
for drilling. The complete set of castings,
and the steel crankshaft blank, are shown
in Fig. 2. The finished engine is shown in
Fig. 3. When you take the patterns to the
foundry, specify soft, grey iron for the
cylinder, cylinder head and flywheel;
bronze for the connecting rod, timer yoke,
and carburetor. The crankcase is cast in
aluminum. Mahogany or selected white
pine is the best wood to use for small pat-

CARBURLTOR
PATTERMN,
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terns of this type. To make good patterns
you must have good woad, of a grade suit-
able for pattern making. This is especially
true of pine. Though the latter wood can
be used, selected mahogany is always to
be recommended for small patterns be-
cause of its durability, resistance to both
shrinkage and expansion after working,
and the ease with which it may be finished.

({To be continued)
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Lumber Lifted Single-Handed
to Top of High Stack

HINGES
=

:

One man easzily raises long, heavy boards to a help-
er on top of a lumber pile with this adjustable jock

When lumber is stacked in high piles in
a lumber yard, this portable jack saves
labor in lifting heavy boards. It is noth-
ing more than a two-wheel truck with a
frame supporting a roller, In use, the
boards to be piled are placed, one at a
time, on the roller, pushed down at one
end and shoved forward and upward to
within reach of the man on the pile.

Willow Twigs Planted in Potato
Grow Rapidly

If you are plan-
ning to set out a
number of willow
twigs some place
on your farm to
stop erosion, sliv-
er the butt end of
each one and in-
sert it into a half
of a raw potate
before setting it
in the ground, and
practically every

POTATO
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one of the twigs will grow. The potatoes
furnish the necessary plant food and mois-
ture until the twig gets a healthy start.

Metal Pattern with Keyhole Slot
Quickly Removed from Hook

To avoid the usual necessity of remov-
ing a number of metal patterns from the
hook to get the
one desired, a tin-
smith cuts key-
hole slots in them
so that any one
may be removed
without disturb-
ing the others, The
hook on which the
patterns are hung
is made from flat
iron so that by merely lifting the desired
pattern to a horizontal position, it may be
withdrawn easily.

SHEET-METAL ¥
PATTERMS

Guy Wires in White Hose
Are Easy to See

At a packing
plant where guy
wires on poles
were often driven
into at night by
trucks and deliv-
ery wagons be-
cause the wires
were not plainly
visible, they were
sheathed in
lengths of rubber
hose, which were
painted white.

Fingerless Glove Aids Sign Writer

To avoid soiling the surface of cards and
signs, and to allow your hand to glide more
freely in manipu-
lating the brush,
cut the fingers
from a soft, cotton
glove and wear
this, as shown. It
will be found
especially useful
in warm weather.
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Drill-Press Borlng Jig Spaces Holes Accurately

CONE , HARDWOOD

COUNTERBODRED
UNDERSIDE

COUNTERBORED

IPACING ARM

This simple jig will take care of the
problem of spacing any number of holes
equally. Dimensions given in the details
are arbitrary as you can make consider-
able change in size of parts without affect-
ing the operation. As you will see, the
whole thing bolts to the drill-press table,
removable hardwood shims and wing nuts
permitting quick adjustment of the jig
with relation to the table. In operation,

PLY WOOD WASHERS
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you drill the first hole in the position de-
sired then move the work the required
distance to the right. The cone is adjusted
to drop into this hole when the bit is the
proper distance from the center. There-
after this spacing is duplicated for any
number of holes. A cord tied to the drill-
press spindle lifts the conical guide clear
of the work each time the bit is raised.
—Edwin M. Love, San Gabriel, Calif.

Hand-Operated Facing Tool Will Get into Dlﬂ‘icult Places

Made of materials picked up around the
shop, this back-facing cutter will get into
places inaccessible to any common tool
used for this purpose. It consists of a
threaded arbor, to one end of which the
cutter is attached with a threaded taper
pin. A steel disk, or feeder nut, tapped to
fit the arbor and fitted with two 3-in.
steel pins, bears against a bronze friction
washer as in the sectional view, This gives
a delicate feed. A threaded collar is turned
onto the end of the arbor and pinned as
shown, the pins acting as handles. Turn-
ing this collar rotates the arbor and light
pressure on the feeder nut draws the cut-
ter into the work,

END VIEW
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Cabbage Head Cut and Loaded
in One Operation

You can cut a load of cabbages guickly with this
converted long-handle shovel

Here is a tool that saves labor when
harvesting cabbages as you can cut off a
head and scoop it into a wheelbarrow or
wagon with one sweep of the arms. The
tool is merely a long-handle shovel with
a wide V-notch cut in the center of the
front edge of the blade, the edges of the
notch being sharpened with a file.

—James Vick, Mannboro, Va.

This Improvised Plowshare Oiler
Is Always at Hand

To prevent possible neglect in the oiling
of plowshares, cultivator shovels and oth-
er implements,
one farmer keeps
a simple oiling
device on the plow
handle. The bot-
torn was removed
from a screw-top
can, of pint size,
and several folds
of burlap were
placed in the
opening before the
sides of the can were driven together.
When the can was filled with oil through

MECHANICS

the screw top, and the cap replaced, the
burlap provided a wick by which the fluid
could be applied quickly.

Sign Copy Held on Window
with Vacuum Cup

To hold copy se-
curely in position
for reference
while lettering
special sales bul-
letins on store
windows, one ar-
tist avoids possible
errors by using a
music elamp as a
copy holder. This
is bolted to a vac-
uum cup, which
permits it to be
attached to the window in the most con-
venient position.

g T e e ]

Srecia Tooay
e o el

Chart Permits Cost Estimate
of Rope Needed

As a means of quickly estimating the
cost of a given length of rope, which is
usually sold by weight, one dealer made a
chart showing the number of feet in each
pound of rope of different sizes. This was
done by simply dividing the total length
in feet of a new coil of rope by its weight
in pounds. As a further convenience, a
pair of shelf brackets were attached to the
wall 3 ft. apart so that the rope could be
wound back and forth around them to
quickly measure the length of rope.

SHELF
BRACKETS

With this chart, you can give a custamer the cost
of any length of rope before cutting
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should be perfectly round and
smooth, It is fitted with two han-
dles on the top side, and two or
three short, sharp pins projecting
on the underside to engage the
rough-sawed blanks. The work
is shaped in the usual manner
with the form riding a collar of
suitable size.

In Figs. 4 and 5 is shown
a useful jig for tenoning
the ends of square stock.
It consists of a fairly

o PEED and uniformity in pro-
* ducing work on the shaper
depend largely on the jigs and
fixtures you use. For the most
part, these are quite simple to
make. A typical set-up for han-
dling round work is shown in
Figs. 1 and 2. The jig consists of
an auxiliary wood table which is
elamped to the shaper table. The wood
table has a V-shaped opening, which
forms an exact right angle about the
shaper spindle. Circular work of almost
any size can be worked in this jig, the edge
of the work contacting the sides of the
V-shaped opening. Continuing the same
idea, Fig. 3 shows a jig for shaping round
work against collars. The advantage of
the form is that the original blank need
not be cut to a smooth surface. The form
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HOLE FOR
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Simple, practical jigs and

ENCE

fixtures like these give SLIDES IN
speed, wniformity and an GROOVES

element of safety to shaper
work. Most of them can be
made in a few minutes from
scraps of hardweoed and at-
tached to the shaper table
with C-clamps or small
belts. One features a holder
for small round dishs, an-
other, Figs. 4 and 5, pro-
vides @ means of culting
round tenons on sguare stock
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ment.

heavy square of wood, which is
nailed to another piece to clear
the shaper spindle. The working
portion of the jig is fitted with a
round plug, and a square hole is
cut through the plug to take the
work, A piece of plywood on the
underside of the block prevents
the plug from falling through, but
@  has a round opening of a size to permit the
. passage of the square stock. The rest of
the jig consists of a wooden collar which
fits over the shaper spindle and limits the
depth of cut, as can be seen in Fig. 6. The
stock to be tenoned is simply pushed down
through the square hole in the plug until
it contacts the disk, after which the stock
is revolved in the same direction as the
knives, to complete the tenon.

Fig. T pictures a use-
ful jig for rounding
corners. It consists of
a wood block pivoted
to a square of plywood,
which is clamped to
the shaper table. Work
to be rounded is placed
on the revolving block
and fed into the cutter
head. Small wood
blocks are nailed to
the plywood table to
limit the start and stop
of the cut.

Auxiliary fences on
the shaper are useful
for a wide wvariety of
jobs. One of the sim-
plest is the high fence
shown in Fig. 8. Some
shapers are not fitted
with adjustable fences,
and in this case you
will find the unit
shown in Fig. 9 quite
practical for any type
of work demanding
fence adjustments. As
can be seen in the

the main table is grooved to fit
corresponding lugs on the two fence
pieces, adjustments being made by sliding
either the front or rear fence to the posi-
tion required, and clamping by means of
the simple washer-and-wingnut arrange-
The face of the main table should
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be cut at an angle of about 10° each way
from the center, and the fence pieces cut
on a corresponding angle to bring the face
of the fence back to a straight line. Fig.
10 shows a jig for making strip moldings,
the construction being shown in Fig, 11.
The height of the opening should be the
same as the width of the stock, and the
wood spring should be set a little closer
than the thickness of the stock so that it
will grip the work properly to prevent
backlash, The circular fence shown in
Fig. 12 is useful for a wide variety of
curved work, the fence portion being cut
to the same radius as the work.

Toolbox from Qil Caﬁ

For carrying
tools from place
to place about the
shop or farm, a
5-gal. oil can may
be used quite sat-
isfactorily. Cut
the can along the
dotted lines indi-
cated in the lower
detail and bend
the two halves
over, after which
a length of wire is
hooked under the
ends of the bent portion to serve as a han-
dle—G. E. Hendrickson, Argyle, Wis.

Joining Stovepipe Easily

One tinsmith
gets around the
difficulty of join-
ing lengths of
stovepipe by using
this chain-twist
tool with which
he squeezes the
crimped end of
one pipe so that it
will slip into the
end of the next
length., The tool is
simply a hard-
wood stick to which one end of a length
of small chain is fastened. This can be
slipped around the pipe and fastened to a
screw hook near the other end of the stick,

MECHANICS
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Small-Parts Trays Made of Cloth
Hung Up Like Bags

When small parts of sach repair job are kept an
cloth sgquares the bench is quickly cleared

Electricians, clock repairmen and oth-
ers who work on small mechanisms, often
have one job on the bench when another
one of more importance comes in, neces-
sitating much tedious work in gathering
up the parts and storing them where they
will not be lost. To simplify matters in
such cases, one mechanic places the small
parts on square pieces of cloth having
small brass rings stitched onto the corners.
By gathering the four corners and hook-
ing the rings over a convenient hook on
the wall, the work space is cleared, and all
parts kept safely at hand. A ticket on each
hook indicates the contents of the bag.

Two-Color Pencil for Checking

When checking work where both a eol-
ored and a regular lead pencil are needed,
just remove the
eraser from the
pencil and insert a
short erayon in
the ferrule. Then
vou can make the
check marks in
color without lay-
ing down one pen-
cil to pick up an=
other one, thus saving time and assuring
an accurate check, as your attention is not
distracted from the work.
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Cashier’s Counter Has Trough
to Catch Rolling Coins

TIN TROUGH

This trough will save stooping and hunting for
coins on the fAoor

To prevent coins from dropping on the
floor, one cashier put a sheet-metal trough
on the edge of the counter as shown., A
trough an inch wide will catch the aver-
age coin and, if it is finished to match the
surroundings, it will not be noticeable,

Wire Cables Twisted Uniformly
by Wagon Wheel

] oNE WIRE ATTACHED TO CACH -
SPOKE

ft’s no trick to twist a length of wire cable needed
around the farm

Wire cables for anchoring fence posts,
high silos and other structures on the
farm may be made by the following meth-
od: Cut as many lengths of wire as you
wish strands in the cable, and attach one
end of each wire to one of the spokes of
a wagon wheel. Attach the other ends of
the wires to any heavy, but movable ob-

MECHANICS

ject, such as a bag of cement or sand.
Then jack up the wheel and turn it slow-
ly. This will twist the wires into a firm
cable, due to the tension produced by the
weight at the opposite end, which is pulled
toward the wheel.

Hand Punch for Sheet Metal

For the mechanic or other worker who
has only an occasional need for a punch
to perforate sheet
metal, here's a
simple one. Just
take a short piece
of bariron or
steel, drill it
through the cen-
ter lengthwise,
and then slot it
about two thirds
the way through
from one side as
shown. As the
size of the tool
depends on the particular work at hand,
it is a good idea to make up several of
them to meet various requirements—or
one block having several holes, The tool
is set on a solid surface or it may be
clamped in a vise, after which the work
is inserted into the slot and a punch driv-
en through the hole.

Perfect Circles Cut on Stencils
with Can Lids

In making stencils for duplicating com-
mercial work, circles of various sizes are
frequently used
for the prominent
display of special
items and prices.
As it is impracti-
cal to make the
circles with a
compass, one op-
erator collected a
number of tin-can
lids of various
sizes and used
them for the pur-
pose, The lid is placed on the stencil in
the desired position, pressed down firmly
and given a quarter turn, which cuts the
circle perfectly.
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Three Ideas to Ease the Truck Driver’s Task

FOLDS BACH FLAT
WHEN NOT IN USE

LOADING PLATFORM

Applied to a truck tailboard, any one of
the ideas above, depending on your par-
ticular type of work, will save labor. In
Fig. 1, a light plank hinged to the tailboard
serves as a ledge to keep boxes, cans, etc.,
from slipping off when the board is low-
ered to a horizontal position to make more
room. As shown in Fig. 2, a piece of heavy
sheet steel hinged to the tailboard serves
as a bridge between the latter and the

- E
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1'}0LLER,A.EDUT
7 HIGHER THAN
TAILBOARD

loading platform, and is especially con-
venient when rolling barrels and other
round containers into the truck. Also, it is
useful when using a hand truck for load-
ing heavy objects. For expressmen and
other drivers who often have to lift heavy
boxes and trunks from the curb or street
into a truck single-handed, a roller on the
outer edge of the tailboard, as in Fig. 3,
will make it easy to shove them inside,

Undercutting Mica on Commutator with Hack-Saw Blade

When a tool for undercutting mica be-
tween the segments of a motor or genera-
tor is not at hand, the job can be done
casily with a hack-saw blade and a slotted
sheet-metal sleeve. The sleeve should fit
snugly over the commutator as it serves
to guide the blade and avoid scratching
the copper segments. In use, the slot in
the sleeve is adjusted so that it is directly
above each mica strip as the latter is cut.

—Rev. J. A. Harper, Pinckneyville, Ill.

{[One half of a magnet from a model-T
Ford magneto makes a dandy tool for
handling wvalve-spring keys and similar
small parts that are often accidentally
dropped into hard-to-reach places when
working on a car motor,

Sleeve with slot in zide shields commutator seg-
ments when undercutting the mica strips
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These hand grips screw into the spark-plug holes so
both ends of the cylinder head are lifted evenly

Lifting a cylinder head single-handed is
simplified with a couple of hand grips,
which are screwed into the spark-plug
holes. Take a couple of old spark plugs,
remove the porcelain insulators and fit
the plug shells with hand grips bent from
small iron rods. The grips can be fastened
into the shells by forming eyes on the
rods and drilling holes through the shells
for pins, or they can be brazed or welded
in place.

—John H. Dodge, Sr., Shamrock, R. L,

Commutators Sanded with Block
Attached to Handle

Here is a sander for smoothing motor
and generator commutators that permits
doing the job without endangering the

WOOD SCREW,
o g

/‘; ..-" l i

SEVERAL STRIPS
OF SAMDPAPER

With this block, commutators can be cleaned with-
out any danger of injuring the fingers

POPULAR MECHANICS

Cylinder Heads Lifted Easily
with These Hand Grips

fingers in the moving parts. It is simply a
small sanding block shaped as shown and
screwed to a wood handle with several
strips of sandpaper attached, a fiber strip
being used between the block and handle
to hold the ends of the sandpaper. As a
single screw attaches the handle, it can be
turned to any angle to reach the commu-
tator so that the beveled edge of the block
faces opposite the direction of rotation.

Rubber Bottoms on Qil Bottles
Protect Car Fenders

It's a good idea
to cushion the
bottoms and sides
of your filling-
station oil bottles
with rubber as
shown. Then, if
you accidentally
strike the bottle
against the car
when in a hurry, the finish will not be
marred, which is very annoying to many
motorists, Rubber bases for the bottles
can be purchased, or you can make them
from old inner tubes.

jf—— RUBRER
BASE

Automatic Battery Filler

Uniform filling
of storage-battery
cells with distilled
water is possible
with any bulb type
of filler if a bleed-
er hole is drilled
through one side
of the nozzle tip as
shown. The hole
does not interfere with the filling, but
when the surplus water is being removed,
the sucking action automatically stops
when the level of the water in the cells
reaches the hole and allows air to enter.

Dirty Air Cleaner Chokes Motor

As all air that mixes with the fuel in
your motor must pass through the air
cleaner, the importance of keeping this
unit clean cannot be overemphasized. A
dirty cleaner not only results in low gas
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mileage, but it is often the cause of a mo-
tor missing at high speed because it allows
insufficient air to enter the carburetor.
Most air cleaners have instructions for
cleaning printed on them. If not, the in-
formation is given in your instruction
book, which comes with the ear.

Unburned Fuel in Manifold
Causes Gassy Motor

Sometimes offensive fumes leaking into
a car, after it has been driven many thou-
sands of miles, are not monoxide gas, but
are produced by a rich, poorly burning
fuel mixture resulting from carbon in the
intake manifold and poor carburetion. It
is claimed that adjusting the carburetor
carefully and sandblasting the inside sur-
face of the manifold or replacing it with a
new one usually ends the trouble.

Tailboard Bumper Protects Cars
in Rear of Truck

= ANGLE- IRON . To _keep motor-
S ists in the rear

BRACES
\ ) from accidentally

bumping into the
truck, when he
was driving with
the tailboard down
and had to stop
suddenly, one
driver puta bump-
er on it like the
one shown in the
illustration.

Wanted—More Auto Kinks!

Simple things that will add to the con-
venience of driving and touring—easily made
repairs for minor troubles and disorders of
cars—precautions that will aveid troubles—
these are some of the many things motorists
would like to know about. Possibly you have
devised something for your car or garage
that will be helpful to thousands of others.
Just describe the idea briefly but completely,
illustrate it with a sketch or photo and let's
have a look. Perhaps it fts in with our
needs and if s0, a check will be sent prompt-
ly. Awvoid old practices, ideas that are of use
only occasionally or those that invelve too
much trouble and expense. Ideas accepted
must be found workable by actual practice
and fmust be outstanding. Address Technical
Editor.
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Truck Driver Foils Road Bandits
with Sloped Running Board

WOooD ~

25

Hold-up man trying to jump on running board of
truck slips off sloping block

After being held up at a lonely cross
road, one truck driver clamped a large
wood block with a sharply sloped top sur-
face on the running board so that it would
be difficult for anyone to jump on the
truck. C-clamps in recesses in the block
hold the block on the running board.

Hydraulic Brakes Refilled
Single-Handed

Services of a helper or special equip-
ment, when bleeding hydraulic brakes
that have a sup-
ply tank with the
master cylinder,
are unnecessary
if the tank is filled
as shown. Take an
oil bottle and stop
the air hole in the
spout, which
should be of a size
to slip well into
the tank filler
hole. Fill the bot-
tle with brake fluid. When the eylinder
fills up sufficiently to cover the end of the
spout, the fluid will cease flowing because
the air cannot get into the bottle. Thus, as
the oil is pumped into the lines by the
brake pedal, the bottle will automatically
keep the master cylinder full.

AIR HOLE
PLUGGED
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Pan for Cleaning Small Parts
Swings under Workbench

This small-parts pan swings out of the way, yet is
always at hand

To keep his small-parts cleaning pan
out of the way when not in use, yet have
it immediately awvailable, one mechanic
swings it under the workbench on a piv-
oted arm. The latter is a piece of heavy

MECHANICS

flat iron bent to the shape indicated and
riveted to the pan, the bend being made to
provide a spring effect to help prevent
sagging. A long bolt pivots the assembly
to the bench. It's best to use a pan with a
handle on the front side so that it can be
swung outward easily.

Steady Rest for Fine Work

Does the steady
rest on your lathe
mar finely pol-
ished surfaces? If
so0, the trouble can
be prevented by
cutting dovetail
slots in the ends
of the steady-rest
jaws and inserting
pieces of fiber. A
little all-purpose
cement on the
fiber pieces will
keeptheminplace.

€{{When laying a new floor over an old
one, be sure to allow %% in. space on all
sides for expansion of the wood, covering
the space with molding.

ELECTROPLATING BY FRICTION

WHY CAN'T I HIT 'EM?

The Next Issue

PECK-O’-FUN FOR THE HALLOWEEN PARTY

Collapsible chairs, “X-ray” helmets, confetti blizzards, hand-shaking ghosts
and finger-printing machines that shock, telescopes that give the star gazer a
“black” eye, as well as a variety of costumes that resemble ghosts, frogs, tur-
tles, ete., all assembled inexpensively right in your home workshop.

SCALE MODEL OF FUTURE RAIL SPEEDSTER

Carved from a single wood block, this model propeller-driven railplane, with
its sleek, rakish lines adds a thrill to an already interesting hobby.

Inexpensive process by which anyone can plate silver, copper or nickel on car
bumpers, radiator shells and many other articles around the home or shop.

If this question bothers you, check up on the fit of your shotgun. This article
tells how to “tailor” the gun and what to look for when buying a new one.




POPULAR MECHANICS ADVERTISING SECTION 113A

AUTUMN
TRAILS )

with a

HARLEY-DAVIDSON

Ride the trails to good hunting spots—"where
deer and antelope roam” — where ducks and
geese settle between flights—or where Narture
tempts you most. Wherever it is, you can get
there quickest and cheapest in the saddle of a
Harley-Davidson. Thrill to its fast getaway,
surging power, zooming speed, flashing style
—and other advantages of streamline design
and latest motor improvements! . .. No use ¥
talking — you must RIDE a 1936 Harley-
Davidson to know what thrills will be yours |}
when you own one. See your nearest Harley- ||
Davidson dealer for a free ride — ask about
his Easy-Pay Plans—and send in the coupon.

[ T

"' Al;gdl'r: Harley-Davidsons demonstrate
i their superiority— by winning 1st, 2nd,
gth and zth in the 200-mile National

T. T. Championship at Keene, N, H.

HARLEY-DAVIDSOMN MOTOR COMPANY
Deparement P, Milwaukee, Wis.

HARLEY.DAVIDSON MOTOR CO.
Drparrmrnt . Milwaukee, Wi,

Inzerested in motoreyeling. Send illustrated lirerature,
Postage stamp is enclosed ro cover mailing cost.

MName
Address —

My age is [J 16-19 years, ] 20-30 years, [] 31 years
and wp, [ under 16 years, Check yvour age group.

'HARLE»Y-DAvman

When writing to advertisers please mention Fopular Mechanics
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Continued from

In the tower also are more than a dozen
radio receivers, each with its own loud-
speaker. Over these receivers the control
men hear the reports of the pilots made to
their own lines while the ships are still
many miles from the airport.

In the case of Pilot Andrews, for in-
stance, the control tower was not “taken
by surprise” when Andrews made his first
call. The towermen knew Andrews had
cleared Kansas City for Chieago, and un-
der the safety regulations, Andrews re-
ported to the TWA station in Chicago
when 100 miles from the terminal, giving
his position, altitude and estimated time
of arrival. So the control towermen were
anticipating the radio report from Andrews.

Red and green “stop and go" lights atop
the glass tower are used by the control
men as visible signals in addition to the
audible instructions transmitted by radio.
The lights also are used to signal ships
without radio equipment. The red light
“locks” the field to enable a plane to land,
and no other ship can go out on the run-
ways as long as the red light is on. Planes
with radio receivers but no transmitters
get their instructions by radio from the
control tower and indicate they under-
stand by dipping their wings or by some
other signal requested by the towerman.

The control tower governs the take-off
of planes as well as the landing. A pilot,
before taking off, must inform the control
tower of his destination, the altitude he
expects to fly, the estimated time of ar-
rival and any other pertinent information
about the trip. This is also a rule at other
control towers and the information is re-
layed between points. Thus WGEH is in-
formed in advance of every departure and
anticipates every arrival.

With such an arrangement it is easy,
for example, to control accurately the
landing of two ships from the west and
one from the east even if they are due at
the same time. Perhaps favorable winds
indicate it is best for the ship from the
east to land first. The pilot would then be
so advised. At the same time the other
ships would be told by their own company
radio stations of their relative positions to
each other, and each would be assigned a
definite altitude to hold. Then each plane

POPULAR MECHANICS ADVERTISING SECTION
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would be brought in separately after the
one from the east was down.

This close cooperation between the
control tower and the radio stations and
operations departments of the various air
lines is made possible by an interphone
system linking all together. If the control
tower wishes to talk with TWA offices, the
man in charge simply calls, “Control tow-
er to TWA.” This is audible to all stations
through a loud-speaker, but when the
TWA phone is picked up, the loud-speak-
er is disconnected, thus affording private
conversation.,

Included in the safety agreements is a
provision that commercial planes be
equipped with Kollsman altimeters ad-
justed to correspond to readings of the
nearest ground station Kollsman barom-
eter which is maintained at the sea-level
altitude of the ground station. Eastbound
planes on the radio range course are re-
quired to fly at even 1,000-foot levels—
2,000 feet, 4,000 feet and so on, while west-
bound planes fly at odd 1,000-foot levels—
such as 3,000 feet, and 5,000 feet. Pilots
crossing an airway must proceed at the
500-foot levels to be out of the way of
planes using that airway, and must cross
at an angle of forty-five degrees or more
in order to make the crossing as quickly
as possible. Of course all ships are re-
quired to “keep to the right” of the radio
beam along which they are proceeding.

The take-off directions are quite similar
to the landing instructions from the con-
trol tower. Pilot Andrews, for example,
was scheduled to take off for the east ten
minutes after his landing at Chicago from
the west. After calling the tower and re-
porting his trip, he was given his clear-
ance by the ground dispatcher. The con-
trol tower then advised him to proceed to
a certain runway, called his attention to
other ships in the air or taking off, and
finally gave him the “go ahead” to pro-
ceed down the runway. Once in the air, |,
he was further advised by the control
tower of other ships flying near by and of
any he might encounter on his course. A
final “Okay, WGEH" from pilot Andrews
indicated that he had cleared the airport
district and was switching to the radio
station of his own line.
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Snapshots this size-

ODAK DUO is ideal for the miniature camera

enthusiast. It has all the advantages of a small,
pocket camera...economy, convenience, short focal
length—yet it yields a larger picture: Makes sixteen
154x214-inch pictures on a roll of 620 Kodak Film
« » « Actual size above.

There's no need for posing with Kodak Duo. The
Compur-Rapid shutter, with speeds up to 1/500
second, stops action—covers any exposure require-
ment. The keen f.3.5 anastigmat lens makes snap-
shots in almost any light=—even at night, with Kodak
“SS' Film and Mazda
Photoflood bulbs, Com-
pletewithdepth-of-focus
scale, opticalfinder. Price
$57.50. At your dealer’s,

cabinet base optional.

KODAK MINIATURE ENLARGER,
mopEL B—Ideal supplement for the
Duo. Makes enlargements from Duo
negatives up to 16x2l inches. Paper
Enlarger,
Kodak Anastigmat f.4.5 lens, mask-
ing paper holder, iris diaphragm,
magnification scale, exposure cal-
culator, $82.50. Without diaphragm,
£67.50. Paper cabinet base, $10.
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CHOOSE THE RIGHT FILM
Kodak Verichrome Film
isan excellent all-around
pileture maker. Has great
latitude...guards against

exposure errors. Kodak
Panaromic . . . extremely
fine-grained, designed

especially for miniature
cameras. Mokes striking
enlargements . . . Kodak
88" Panchromatic . . .
extra speed for difficulr
pletures, ldeal for enap-
shotsat nightwith Mazda
Photoflcod bulbsa.

| FREE

ture

City

Gives complete information about minia-
Write today . .

Kodak Company, Roches-
ter, N. Y.

Name.

Address

a booklet you'll want
in your photo library

Kodaks and enlargers.
. Eastman

P O

When writing to advertisers please mention Popular Mechanics



116A

14"’?

POPULAR MECHANICS ADVERTISING SECTION

They Keep Things Moving

{'Clll'l.tiltl'l.lllﬂ from page 555)

while the waters swirled perilously near.

“A less spectacular but equally impor-
tant aspect of the service provided by
modern communication facilities was in
preventing the disaster from being as
great as it might have been had there heen
no facilities of this kind. No such efficient
means for warning was possible during
the Johnstown flood of 1889 when more
than 2,000 lives were lost in one city—
more than ten times the toll suffered dur-
ing this year’s flood which covered a much
wider territory.

“At Binghamton the waters swept away
cable under the Washington street bridge,
cutting off the south side section of the
city. But almost before the cables went,
telephone plant men braving the danger-
ous waters strung up temporary circuits,

“An outstanding instance of heroic en-
deavor to keep the voiceways in order was
in repairing the important Binghamton-
Endicott cable which broke at a point
across the Susquehanna river about mid-
night. Risking his life, a repairman mount-
ed a cable cart attached to the line which
was barely above the raging waters, grad-
ually pulled himself out 2,000 feet to the
point where the break had occurred in
midstream and repaired the line.”

Not all telephone linemen climb poles
or descend through manholes to under-
ground vaults to keep communication in
order, however. There are many impor-
tant telephone cahbles laid beneath rivers
and hence “seagoing” linemen are neces-
sary. They face extra hazards because
they generally work at night when there
is least interruption from water traffic.
One of the veterans who keep things
moving beneath the rivers is Capt. Ed-
ward H. Zimmerman who commands the
“Lidiv,” a cable boat used in laying, main-
taining and repairing telephone cable in
the waters about New York City, The “tel-
ephone navy” has had its share of exciting
experiences, one of the most trying of
which took place one cold winter's night.

“We got word the telephone cable be-
neath the Hudson river between Tarry-
town and Nyack, an important toll link
between New York and upstate points,
had failed,” says Capt. Zimmerman. “A
tugboat, pushed out of the channel by floe

ice, had run aground and fouled the cable.
Our orders were to proceed to Tarrytown
and restore service. Ordinarily the trip
takes the boat about three and one-half
hours. That night it took twelve. The up-
per part of New York bay was full of
drifting ice, but we had no real trouble
until we got past the Washington bridge.
Then shore ice eight or ten inches thick
reached out from both sides while the ebb
tide was packing half-mile wide floes into
the channel, jamming them tight now and
then until they tore off another floe from
the shore ice.

“We plowed in, following an open lead
close to the Yonkers shore, but soon the
pack closed in on us, grinding against the
iron sheathed sides of the ‘Lidiv' and we
lost our headway, Keeping our eyes open
for gaps in the floes, we made our way
gradually to where the broken cable lay.
Before we got our grapnel down to bring
up the cable, we had to break ice, but
finally we had her aboard, lashed tight
bow and stern with heavy chains. We be-
gan our tests and then started splicing.
Thirty-six hours later we finished the job,
and we were never sure while we had
that cable on board whether we were go-
ing to stay upright or not.”

Science, personified by electrical and
research engineers is ever on the alert to
lessen the work of the maintenance man
and in some cases has succeeded in re-
placing the human element. A few months
ago when “the thing that couldn’t happen”
did, and New York was plunged into
darkness, there was scarcely a flicker of
the lights at the switchboards or in the
current which propels the automatic
switching apparatus and the telephone
bells in homes and offices. Automatic re-
lay switches in the central offices immedi-
ately solved the problem without the aid
of a human hand, turning on the reserve
power sources at every telephone office,
so there was no interruption in service.

Preparations for emergencies even in=-
clude such minor details as having the
feed wires enter the telephone buildings
from different streets, so if one source is
cut off, another will function. It is the
maintenance man, however, who keeps
things moving when disaster strikes.
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A PIMPLY
SKIN CAN
SPOIL .
ANY BOYS
CHANCES
FOR A
JOB
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Don’t let Adolescent Pimples keep
YOU from gelting a start

IMPLES areapt tooccur

after the start of adoles-
cence—f{rom about 13 to 25,
or longer. At this time impor-
tant glands develop. The en-
tire system is disturbed. The
skin gets over-
sensitive.
Waste poisons
in the blood ir-
ritate this sen-

sitive skin, pimples appear.

Fleischmann's Yeast helps
correct pimples. It clears the
skin irritants out of the blood.
Then—pimples go! Eat 3
cakes a day, a cake about %4
hour before meals—plain, or
in a little water, until your
skin clears.

_cloass The sk

by clearing skin irritants
out of the blood
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New Power from the Sun

{Continued from page 548)

magnetometer registered an abrupt change
in the direction and intensity of the earth’s
magnetic field. A magnetometer records
magnetic fluctuations something like a
seistnograph charts the vibrations of an
earthquake, Unlike the effect of an ordi-
nary magnetic storm, however, there were
no violent Auctuations of magnetic en-
ergy. At exactly the same minute, Dr.
Richardson’s photographs showed a large
spot near the center of the sun suddenly
erupted. A cloud of flaming hydrogen gas
large enough to engulf the earth shot
above the surface. Observatories in South
America reported a similar phenomenon,

Checking up later, Dr. J. H. Dellinger,
chief of the radio section of the bureau of
standards, found that also at the same
minute, short-wave radio receivers no
longer picked up signals that had been
coming in strongly a moment before. The
effect was as if every short-wave trans-
mitter in use had suddenly shut down.

“The indications are that this tvpe of
radio interruption is due to radiant en-
ergy emitted at the time of the sunspot
eruption,” says Dr. Richardson. “It seems
to be a definite case in which a solar erup-
tion is identified with an electromagnetic
disturbance on earth, and shows that the
energy that produced the radio fade-out
traveled with the velocity of light.

“Instead of solving any problems, this
example of energy transference only sup-
plies new questions for which answers
must be found. It does seem quite possi-
ble, however, that by additional study of
the sun we will learn a great deal more
than we now know about energy trans-
mission and how to put it to practical use.
It is impossible to be more specific be-
cause no one can say where the research
will lead us, or whether results are five
years or 500 yvears away.”

Man has been trying to harness the sun
for scores of years and some investigators
think solar heat as a source of power may
eventually enter the market in competi-
tion with coal and petroleum. It is esti-
mated that solar energy falling on a square
yard of surface at sea level on a clear day
is equal to about one horsepower, although
high losses in converting the heat are al-
ways encountered. One solar boiler that

raised 210 pounds of steam per square
inch and operated a pump of 1,400-gallons-
per-minute capacity was built early in the
century. Sunshine has been used to run
stoves, water heaters, smelting furnaces -
and small motors. Several attempts have
been made to set up huge power plants in
desert regions to collect the sun’s heat and
convert it into steam, although no such
scheme has been commercially successful.

Dr. C. G. Abbot, Smithsonian Institu-
tion head, who has experimented with
solar power for twenty years, used a solar
heater in California that stored boiling
water overnight and that operated a fire-
less stove in which all ordinary cooking
could be done. His heat-gathering device
consisted of a glass-covered trough, the
curved glass top of which focused sun's
rays on a pipe through which a heavy oil
circulated to the stove and water heating
coils, Eleetrically operated gears turned
the trough so it always remained pointed
at the sun while that body was above the
horizon.

Dr. Abbot's latest heat collector, far
more efficient, consists of a large stainless
steel curved mirror that reflects eighty
per cent of the sun's rays to a small focus.
At the focus the concentrated rays pass
through the walls of several concentric
glass tubes and heat a special black heat-
absorbing fluid pumped through the in-
nermost tube. Air spaces between the
outer tubes are exhausted of air like a
vacuum bottle so none of the heat will
radiate away. The conducting fluid is
raised to a temperature of several hun-
dred degrees by the sunlight. The hot lig-
uid, in turn, may be used to convert water
into steam. A one-half horsepower steam-
raising model is now under construction.

Many types of solar water heaters are
used in sunny climates. In its simplest
form a water heater consists of water
pipes laid along the roof of a house to ab-
sorb heat from the sun. They may be
connected to an insulated storage tank
where the water may be held at a high
temperature for as long as twelve hours.
The roof pipes are usually painted black
and laid against a black tar-paper back-
ground to increase efficiency.

{Continued to page 120A)
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FIRST BLUE-RIEBON EDITION!

IT'S here—a great N-E-W BLUE RIBBON
RADIO CATALOG issued by Wholesale Radio
Service Co., Inc., the largest radio supply house in
the world. Every radio item listed in this big catalog
has been checked and approved in our huge Test-
ing Laboratories and has been awarded the Blue-
Ribbon Seal—your guarantee of positive “pur-
chase-insurance”]

BOOK OF A THOUSAND BARGAINS!

5‘ Here you will find “Everything in Radio”at
L‘- “““‘u = lowest “Wholesale” prices. A brilliant array
wiw YORR B0 v W of new sets, from 4 to 24 tubes, with sur-
el k' S = H ® W
prise features for 1937. A huge selection
of radio parts, tubes and accessories. Special farm
s 2 : o M sets—battery sets—32 volt sets—auto sets. Complete
R ki . =W Kits for set-builders—parts for every kit described
ey 2 2 in this magazine. Newest, latest short wave and
amateur equipment. Tremendous selection of
public address amplifiers, systems, and wmcces-
sories. Surprises galore in the way of new mer-
chandise—new features—new equipment. Any.
thing and everything you need is listed in this
great Blue Ribbon Camlog—the most complete
sclective, quality radio catalog ever izsued!

RUSH THIS COUPON!

SPECIAL VALUES FOR AMATEURS, SHORT
WAVE FANS, SERVICE MEN, DEALERS, ETC.

Every radio fan, amateur, experimenter, service
man and dealer will find this FREE camlog an in-
valuable guide and reference book. Here you will
find everything NEW in radio at money-saving
prices—prices made possible by the tremendous
purchniuwwrr of the la t radio supply house in
the world. e huge stocks, the experttechnical advice,
the friendly cooperation and speedy service of a great
radio organization are brought to you in the pages of this
BLUE RIBBON CATALOG. Send for this FREE catalog
today—makeita habitto “shop at home' with this big new
book—use it as your guide to gquality, value and low prices!
Mail the handy coupon . « « mow!

You can get approved ports for kits described in all
issues of this magasine at lowest * Wholesale™ prices.
Write ua firae!

Wholesale Radio Service Co., Inc.
. 501 W. Jackson Bivd,

Chicago, I Dept. K7

Please rush FREE BLUE RIBBON
Catalog No. 65.

WHOLESALE RADID SERVICE =2 RiE==

CHICAGD.ILL. o NEW YODRK.NY. , ATLANTA. GA.
901 W JACKSON BLVD 100 SIXTH AVENUE 450 W PEACNTREE ST MW Address

BRONX, N.Y. NEWARK.N.J

541 L.FORDHAM RD . TP CEMTRAL AVL

IR i s il 2171 —

When writing to advertisers please mention Popular Mechanics
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FORD BOND
TOOK THIS TIP!

80Y! REHEARSAL ALL DAY.
BROADCAST TOMIGHT, THEN
THAT MIDMIGHT RECEPTIOM!

YEAH! WITH
HARDLY
TIME TO

AMD A | FED UPF ON THIS TWICE-
A-DAY SHAVING BUSIMESS.

WHY DONT YOU GET
WISE TO COLGATE RAPFID
SHAVE CREAM? ITS SMALL-
BUBBLE LATHER GIVES AM

ALL-DAY SHAYE!

BUBBLE

Lo serear i \

X! e | PICTURES 1Y
-} SHOW WHY 1 0 4
MOST LATHERS are made COLGATE RAPID-SHAVE
of bubbles too big to ger CREAM makes tiny bub-
to the base of the beard! bles that get clear down
Air pockers keep the to the skin-line. Its rich
soap film from reaching soaphlmsoaksyourbeard

thewhiskers. Sothebeard soft ar the base. Makes
is only half-wilted. your shaves last longer.

NEXT NIGHT

i

FOLKS, I'M HERE TO TELL YOU
THERE'S NOTHING LIKE
COLGATE RAPID-SHAVE CREAM
FOR A SMDOTH, SO0THING
“SKIMN-LIME" SHAVE THAT

STAYS WITH YOu!l

COLGATE “"SHIN-LINE"' SHAVES
LAST HOURS LONGER

GIANT TUBE
00 SHAVES

{Continued from page 118A)

One development of the solar heater is
a “sun-cooled” refrigerator for which a
patent has been issued. The action of the
heat is to boil off liquid ammonia, the am-
monia in turn removing heat from hydro-
gen gas that circulates in a freezing coil.
Even on partly cloudy days there is
enough heat to operate the refrigerator.

Meanwhile, astronomers are learning
more about the sun itself. That body is
“burning up,” or losing weight at the rate
of 4,000,000 tons a minute, but the bulk of
the sun is so huge that its loss since the
earth was born is only a minute fraction.
The sun is gaseous and rotates fastest at
its equator. Spectra of sunshine show
many materials not found on earth but
these cannot be duplicated here because
the high temperatures and pressures of
the sun cannot be reproduced. Recent de-
velopments in photography have more
than doubled the number of lines in the
spectrum available for observation, and
astronomers are studying “invisible sun-
shine” in the infrared band.

Most important of all, possibly, is the in-
vestigation of magnetism on the sun. Even
the sunspots are magnetic and seem to
have north and south poles like magnet-
ized steel bars. Whenever spots oceur in
pairs they have opposite magnetic polari-
ties. The north pole of one spot is re-
versed in its neighbor. Spots above the
solar equator have opposite magnetic po-
larities as compared to spots below the
equator, and the whole system of polari-
ties reverses with each sunspot eyele.
That means that the magnetic cycle of the
sun is about twice its sunspot period, or
about twenty-three years. New spots at
the beginning of each sunspot cycle appear
in fairly high latitudes and as the cycle
progresses the spots occur nearer the sun’s
equator.

At present, facts like these have little
practical value, Astronomers gathering
the facts have not been able to arrange
them into a sensible pattern that explains
some of the peculiar things about sun-
spots. When they do accomplish this, they
hope, they will have a new law of nature
that can be put to work.

@[ Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.
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Exploring Up and Down

{(Continued from page 533)

Far above the so-called “dust clouds,”
lie the regions of auroras. These may pos-
sibly extend to an altitude of 350 or 400
miles. The aurora borealis commonly ob-
served in polar regions has its base at
about sixty miles altitude. The brilliant
colorings, extending for hundreds of miles
above the earth's surface, imply that the
atmosphere clings to the earth with great
tenacity.

Radio experiments indicate that the ion-
osphere is the region of reflecting “mir-
rors.,” Radio waves—a form of invisible
light—are reflected from the high-altitude
mirrors, There is reason to suspect the
presence of mirrors at various levels.

Diving into the sea has not extended the
third dimension of discovery very far. The
present record, 3,028 feet, made by Wil-
liam Beebe, is still less than a mile but
this is extraordinary when we recall that
less than ten years ago man had not de-
scended beyond 400 feet. Submarines can
probably reach 500 feet below sea level,
but the ideal submersible for deep-sea
work is the bathysphere, built to with-
stand the tremendous water pressures, It
is not unlikely that men will at some fu-
ture date descend to the greatest ocean
depth, more than five miles.

A new method of reaching hidden se-
crets on the ocean floor, and of describing
dramatic events which took place in the
distant past, was recently announced by
Dr. Charles Piggott, of Carnegie Institu-
tion. Dr. Piggott has invented what may
be described as a “hollow punch,” which
is thrust into the ocean by an explosion of
powder and which, when it is hauled back,
brings up a rock core of the ocean bed.
He has brought up cores eight feet in
length from a depth of 7,200 feet.

On land, there are also new methods of
exploring and mapping conditions below
the surface. Employing electrical cur-
rents, prospectors can map the underlying
rock structures accurately to a depth of
almost one mile. The electrie currents re-
veal the nature and composition of the

underlylng rock with such faithfulness GENERAL @ ELECTRIC
that it is possible for a geologist to pre- MAZDA LAMPS

pare a detailed map, showing the position

of the beds, their thickness, and their re- GE This is the mark that identifies General Electric

dime lamps . . . the best 10 cent value you can buy.

lation to each other, 74,15, 30 and 60 watt sizes. Try half a dozen roday.
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THIS MIRACLE INK

Ends 69% of the Pen Troubles

It Cleans A Pen As It Writes—Hence
Ends Clogging—Dries 31% Faster ON PAPER

INK. If spilled on hands, clothesor |
rugs, it washes out without trace.

QUINK dries by penciration—dries 319
faster ON PAPER than average—yet it resisis
evaporalion, 50 does NOT dry in a pen.

Get a bottle of QUINK today from any store
selling ink. It's rich and full-bodied—never
watery. Has a brilliancy of color that will prs

our writing distinction. We promise you this:
Once you use QUINK, you'll Bour your old
ink down the drain. The Parker Pen
Janesville, Wisconsin.

rPﬂ r I(E r
wink

Made by The Makers of The Celebrated Parker Pens

POPULAR MECHANICS ADVERTISING SECTION
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-
Portable Hearing-Aid Amplifier

{Continued from page 578)

Repairmen’s records indicate that 699, of the |
troubles caused in all kinds of fountain g |
are due to inks that clog the feeds and “‘gum
the works.” This is now ended by this scientific
development in writing ink—called QUINK.
Created at a cost of $68,000, to guard the
Parker Pens from ~clogging inks—
ink contains a secret, less ingredient
at dissolves the sediment left by ordinary
inks. Hence Quink actually cleanses a pen as it
writes—a Parker or any other pen. You don't
have to shake or fuss with your pen to make
the ink flow. It starts instantly—every time.

Use PERMANENT Quink for accounting

and general office pu
the

AB

it's permanent as
and home, use WASH-

Company,

fiir s

proet

mlaried wn

FROFT STRI

new low

Tennia B

THOMPSON MFG. CO., 4515 Packers Ave.,Chicage,U.5.A.
“Court-Teated” *fmm‘.sm'ng:

#| irmEnd,

STRINGING TENNIS RACKETS

Btringing Tennis Rackets pays §1.50 profit
. on $.00 restringing. Mo Lok .elquad—
we teach vou how.
strings in their rackets two or three times yearly
stringing menns
8 business. Costa
Ensy work! Gat

Maker O
qut

number is R-229.

for . Gea

panel is fastened to the box by means of
self-threading screws, and the hinged top
is provided with a handle for carrying.

A simplified wiring diagram is given in
L Fig. 3; this shows the various parts spread
N out so that the wiring may be traced eas-
ily. All connections are made with stand-
ard hook-up wire, covered with push-back
insulation, with the exception of the vari-
ous resistors and fixed condenser which
are supported directly by their own wire
leads, An original material list of all parts
used in this hearing-aid amplifier is avail-

partment, without charge. The blueprint

As all parts are assembled on the front
panel, there is plenty of room for the two
portable-type B-batteries and the 4'a-
volt A-battery, which is provided with a
handy connecting plug as shown in Fig.
3-A. Figs. 3-B, C, D, E and F are photos
showing various stages of the assembly.
Care should be taken to prevent the head-

Tested e g o phone case terminals from coming in con-
Sy Riligasion, SREek Weday $ tact with the metal box. The “on” and “off”

switch and volume control are combined.
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WITTE

DIESEL
ENGINES

The unbelievable economy of the small Diesel has
revolutionized power cost. With a Diesel, power hills
are only a fraction of their former size. Where power is
used 800 hours or more a yvear install a WITTE Diesel
Engine for lower power cost.

EFFICIENCY UP---POWER COSTS DOWN

The WITTE Diesel has the same impor-
tant features and operating characteristics of
the most modern large Diesels, and brings to
the small power user the same startling
economy and dependability. Fuel con-
sumption is less than one-half pint of non-
explosive fuel per hour per horse-power.

Thoroughly modern in every respect, the

DIESEL LIGHT PLANTS WITTE incorporates every worth-while ad-

Light and power users save 50% and up vance in Diesel Engine design. Built of the

with a WITTE Diesel Light Plant. No finest materials ever embodied in Diesel
peak load or stand-by eharges. Current Engine construetion. Switch to WITTE
roduced for less than le per kilowatt. Diesel power and save the difference—it

Money saved everv hour of operation.

] : : ays asy terms, I .
Altesnating of Diveet Otirrent: soon pays for itself, easy terms, immediate

delivery.

1t — ~—— WITTE GASOLINE ENGINES
=1 5 - 2 TYPE “J'" ON WOOD SKIDS

Where the amount of power used does not warrant
a Diesel Engine our Type “J"” on wood skids or Type
“K" on iron base is recommended. They are Enclosed,
Self Oiling and have Timken Roller Bearings. Operate
on gas, gasoline, kerosene or distillate. Lubrication
is automatic, Run smooth as an electric motor, Con-
sume less oil and fuel and deliver more power. Pro-
nounced by experts years ahead in design and con-
struction. Buy your power equipment from a power
specialist. Trv a WITTE and profit,

WITTE LOG AND TREE SAWS

“Saws 'em down and cuts 'em up.” There is
money for you to make with a WITTE timber
to be cleared, logs to be cut, wood ‘ill[)[]lll_"d for
fuel. WITTE outfits have safety lever clutch
control, saw guide, automatie foree feed, human S
arm sv.'ing and other exclusive features. Portable ¥ USED BY THE 7%
as a wheelbarrow. Engine may be belted to other 4% U. 5. GOVERNMENT

. . 17, ar 2 The WITTE cuts logs into fire wood, cord waod,
power fﬂ: year al Dlll]d use. fence posts, eross ties and niunnln butt lengths. It

i k i
FREE CATALOG-CASH or TERMS-QUICK DELIVERY 5. 5 (g iy ovtst ever built There s o

215-J So. : 7 Oskland A
Hareissore s, WITTE ENGINE WORKS (5sas Gty o

When writing to advertisers please mention Popular Mechanics
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[ CAN PATCH
TH/S TOP with

PLASTIC WOOD

Damaged or leaky tops or rotted Eom
are repaired by applying Plastic Wood
firmly into cracks or holes — allow to
harden—eandpaper smooth. Fabric patch
can be cemented over Plastic Wood.

Make 1001 Household Repairs

Genuine Plastic Wood is actual wood in putty
form—when dry it is hard wood that can be worked
with any wood -working tools—sawed, planed,
turned on lathe, carved—will hold nails and screws
perfectly without chipping, cracking or crumbling.
Adheres to any clean, dry surface—wood, metal,
glass or porcelain—is waterproof and weatherproof
—can be painted, varnished or lacquered perfectly.

Genuine Plastic Wood is also used
to repair broken furniture, reset loose
bathroom fixtures, loose casters; fill
old screw holes, baseboard cracks,
shelving eracks, replacing wood rot;
fill holes around pes, wiring, boat f" o
and canoe repairs, etc. g

Get your can or tubeatany leading
paint, hardware or variety store.

BEHMHIH AIH PISTIJI.S /

Pawwriul ~&

m-l'l!-—ﬂ

cal. 177 or 23 amd BE—For T-ll-“m
Bmall Game —*'l-llll oaly Ganuloe
Air thl.

the markst—Hingle
Bolt Antio |1—E|-:1||r|n!' PIH—-Illh Trl.-lm—ﬂ-l Prics §7.50.
Alao 177 and 23 Bingls Shot Ak Rifes ¥ Jﬂ--Elnd- Bhat BRI
um"mzﬁ-!1diﬂnh L!r.i Hifa §7.50—ak
Diealer m¢ Threei—No lioamse —Hufe fof indoor 1.
FULL DETAILS = TAR — FREE — WRITE TODAY.
Ban)amin_ Al Rifle Co., 851 M. Broadwayr, §i. Low Mo

AUILD YOURSEL HWAVE Carpentsr
camIn VRAILEE @1

wun W
¥ CAREN TRAILEW HOK J51N nn-nnuutl’# L L —
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,F Y(}Zueer Facts about Bridges

{Continued from page 503)

foremost bridge authorities, recently ex-
tended the mathematical theory for the
design of suspension bridges.

“The old method,” he said, “satisfied
safety alone, but not economy. There was
a substantial waste of metal in the stiffen-
ing trusses. The new method of calculat-
ing saves from twenty to sixty-five per
cent of the metal in these same trusses.”

Bridge building, like shipbuilding, awaits
a super metal. With present materials,
says Othmar Ammann, engineer consult-
ant on the San Francisco bridges, it would
be possible to build a suspension span
10,000 feet long, or a little less than two
miles. As the length of the span increases,
so does the amount of metal that has to be
used in the support of its own weight. The
limit of a bridge's length is reached when
it is able to carry only its own weight. If
you can use a metal with the properties
of steel, but with only half its weight, it
would make possible the spanning of wid-
er waterways.

Building a bridge is one of the most
delicate undertakings of engineers. One
factor which must always be considered
before construction is the change in a
bridge’s dimensions with changes in
weather. The exact length of a bridge
bears a direct relation to the temperature.
It is longer in summer heat than in win=-
ter cold.

In high heat and under full load, the
span of the George Washington bridge
sags eight feet below normal. In cold
weather and under no load, the span rises
four feet above normal.

The cost as well as the size of bridges is
mounting steadily. The Brooklyn bridge,
considered the wonder of the nineteenth
century, cost $25,000,000, The George
Washington bridge, completed in 1931,
cost $60,000,000. The new San Francisco
bridges will total $115,000,000. The eight
and one-half mile bridge and tunnel link
between Oakland and San Francisco, to
be completed in 1937, will cost $80,000,000,
probably a world record.

{[Inquiries as to makers of articles de-
scribed in Popular Mechanics, will be an-
swered by our Bureau of Information upon
receipt of return postage.
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® When you stay at Hotel Cleveland your red-
cap takes you from train to hotel lobby in a
moment, without going out-ofdoors. No
time wasted, no discomfort, no taxi fare.

And at Hotel Cleveland, all the city is at vour
doorstep. All five buildings of the Terminal
development under the same roof; stores and
office buildings to the east; government build-
ings north; wholesale district west; industrial
plants south. And comfort, friendliness, wel-
come, al home—in your room and all about you in

Rooms
$2.50 for one,

& 84 for two.

from

PHOT

ENIARG EMEN“

:' your lichhy? De you want &
mi’#-umnl bsnwe?  ake I"IIDTG
for  yoursell wand wihers
Your eost Be sneh ol less, 'l.hn Id-!ll i"hnlo-
Enbsrgar s AUTOMATIC. Mo esperi Iun- =
wulr Alser li.il-"ILhuJ_tpbtl.ln Ir
wierrallag oiteilns IF
IDEAL II'I‘D'TG ENL!.!GE-‘ I.'-ﬂ
124 Exnit 25th I-h—!. LEL B

¢

PA HTS Ilr [ ECHARICS
FAMILY TRAILER
Everything you peed! Axle. Tongue.
Hiteh, Wheel Housings, “.'nod Purts,
Tank, Bink, eto. Send lor price list. In-
eliwle ha inulu: e aur big Citalag and Teallor
B“MTI s il Hll]lrhrl lp guspap o ?
SUPPLY,CO., Bax A, Wausau, Wis.

LINGELL BLVD AT SPRING AVE.

FAMOUS FOR ITS FOOD
ROOMS FROM

$2.20

GARAGE ADJOINING

URDLL Thil DINIECTION OF PORESTON:) DI'!ADS-IIM'-"‘

MASONITE
TEMPERED PRESDWOOD makes
this sewing-cabinet easy o build!

RE'S a grand gift for a lady . . . a compact

cabinet to hold all of her sewing paraphernalia.
It folds together and can be carried in one hand.
Contains spindles for spools, a tray for pincushions,
etc., a shelf to work on, a pocket for materials.

The sides, the tray and the pocket are made of
MASONITE TEMPERED PRESDWOOD. This grain-
less material makes the entire cabinet stronger,
lighter in weight, more beautiful, more economical.

MASONITE TEMPERED PRESDWOOD is avail-
able in 4", 33", 14" and E;" thicknesses from
lumber dealers everywhere. It is moisture-resisting
and, properly used, will not warp, chip, split or
crack. It is easy to cut or saw with regular tools.
Contains no glue or artificial binder to dull the
finest edges. Its natural warm-brown surface needs
no decoration, but it can be varnished, painted or
enameled if desired.

We'll gladly send you a free
copy of the plans for this new
sewing-cabinet, together with
samples and further details
about MASONITE TEMPERED
PRESDWOOD. Just mark and
m.m.l. the coupon below.

Trade-Mark
Reg. U. 8, Fat. O,

s e B e i

Mnsum‘rn‘. CORPORATION, Dept. PM-10
111 W. Washington Street, Chicago, Il

Please send me working drawings for the Masonite Sewing-
Cahinet, with free sample and literature about MA.SUNITE
TEMPERED PRESDWOOD.

Name

Addreas

City State

When writing pleasge mention Populer Mechanics
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THAR SHE BLOWS/

.FLUS
AND snlill:'# coR A DIME /

E«{" 23 ,j.
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AN OVERHEATED motor is dangerous. It
ruins efficiency. Often it leads to expensive
trouble and repairs. A clogged radiator is
unnecessary. You can keep the delicate
veins of the cooling system clean and open
with Sani-Flush. It takes only a few pennies
and a few minutes,

Pour Sani-Flush in the radiator. (Direc-
tions are on the can.) Run the motor. Drain.
Flush. Relill. That's how easy it is. Sani-
Flush is safe, non-caustic. Cannot harm
aluminum cylinder head, block or fittings.
It removes rust, sludge and sediment qui y
and thoroughly. You'll find a can of Sani-
Flush in most iathrmmu for cleaning toilet
bowls. Sold by grocery, drug, hardware, and
five-and-ten-cent stores—25¢ and 10c¢ sizes,

The Hygienic Products Co., Canton, Ohio.

Sani

POWRRIE,

HER
AMERICA'S FINEST
ELECTRIC LANTERN 4
@ 2 lights on a doublo acting
e lfeh., B0 Tt spot Heht from front
miflector; hromd Boodlight [ rom Ly,

80 to 100 Hours Light from
One 6-Volt Dry Battery

The most pownrfal, sorvicoahle alecirin
lnntern Tor all needs — fahing, o g,
touring or hoow, Sionds 815 (n. hlgh. Un-
brenknhle lena, At apart, hardware, eleo.
trioal doalers, or writo

DELTA ELECTRIC CO., Marion, Ind, Dept. 300

A GENWUINE

D ELTA SESITRC

%
( ricks of the Race Drivers

{Continued from page 525)

and special fuels are two of the reasons
why race cars go so fast on so little.

The most thoroughly streamlined car at
Indianapolis this year was driven by Wil-
bur Shaw, who had “tailored” the car to
fit his body., Shaw cut a scale model of
himself out of celluloid and then built a
miniature padded cockpit with the driv-
er's seat fitted to the dimensions of the
model. He did the same with the mechan-
ic's side. The result was a small stream-
lined body that fitted around the driver
and mechanie like a glove, offering mini-
mum wind resistance,

Many drivers prefer the braking action
of a semi-streamlined design. They com-~
plain that if the streamlining is too com=-
plete the car tends to float along and that
they must ease up on the accelerator long
before entering a turn.

Instead of a conventional opening in
front for the radiator grill, Shaw closed
the front of his ear and used a small wind
scoop to pick up air to cool the engine.
The air exhausted out of the car behind
the engine through an overlapping slot
designed to function like an N. A. C. A,
airplane engine cowling. The efficiency of
his design was demonstrated when he
used not much more than a gallon and a
half of fuel to drive twenty-five miles at
better than 116 miles per hour.

Most drivers have pet superstitions
about the track. One of them thinks that
he will have bad luck if someone in his
pit eats peanuts during a race, while an-
other eats a dish of chow mein before
warming up his car. He does it every time
because one of the first races he ever won
was driven right after eating some. An-
other driver withdraws from the field if
he happens to drive close to an ambulance
on the way to the track, and many race
drivers think that some cars are luckier
than others. Green is an unpopular color
for race cars and many drivers dislike to
have an even number as a racing symbol.
Odd numbers are more popular, although
“11"” is not often used because it might be
confused with “7” in broadecast announce-
ments. Most of the drivers would never
think of painting “13" on their cars, and
vet one racer who has never had a bad
accident insists on using that number!
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ID
ool Grinds, drills,

By engraves, routs

carves and specdily does many
other slow hand {‘ s for hl:lm.e
school or sho _E.

ful, wet handles as bty a a
peneil. thtp'hn LH] ru.t‘ Pl m

LM Ll
Universal collet chuck. Oilless
self-aligning ball thrust Deurs
imEs, rder ogn 10 day money
bark trial,

Utility Tool Set of 20 general
acressories for all pes ol Moo
Todsl work, F5.75. bend for (res
complete Moto-Tool booklet.

DREMEL MFG. CO.
Dept. 2810-Ct., Racine, Wis.

ONLY .
$Q8s

SINT POST PAID

DE LUXE

These BTUART PATENT CLAMP pnd Japk parts, when
attachad to n board connecting them, will give you great clamping
strength for all widths from 4 inech to 20 fect or MORE. Reverse

th Tid il It bea il hL k for & 1 k apart. y
Himpie o ressonable o price 1t (e ifatrate orict s The World’s Finest Home
STUART CLAMP WORKS, GORHAM, N. H. —_
BLUEBN YOLUR NAME ON Tﬂﬂl—s wurhhnp suw, mude{:"!he
man who won't be satisfied

WITH THE GR Ar (
ARKO with anything but the best.

mertal, 11|IPI -'hrlm "':‘ﬂ with pem af nnl.'l
these new De Luxe Saws, you get Disston

FROTECT YOUR TOOLS FROM THEFT
e gy g gl L
. 8 o= Pt o The kind of craftsmanship you wish to turn
mm-m: e iy i pliendy out has a good deal to do with the grade of
h!i ﬂﬂl.!-mlh!..lmlu ey -@m saw you buy. Fine tools help fine work. In
FREE ELEGTRICITY steel and Disston workmanship of the same
From Wind Power Egh !“ndca'rd"l sunsm gunrnnici, ns 1r;im {nmlqln;:a
For Lights, P ! aitie, it isston Circular Saws used by the world's

Generators. New Cup;-rmhl. Book with over 100 leading lumber mills!
Fnets about Wind Chargers. Wind-Propellera— Cross-cut — Rip — Combination
Generntors—Plants—Batteries. Answers all ques- 6 (1/2" hole) 2,40 g2 58" +3/4 " hole) $3.20
tions you should know. Ineluding plans for 6 or 7' (1,/2" hole) $2.580 10 5/8",3/ 4" hole) .05
G2 V. Flant. Bend 25c for plans, facts nnd catalog, H!:.rffﬂl? Grnunn' Cﬂmﬁlﬂﬁﬂﬂ e
. | Agents Wanted. CURRIER MFG, CO. 67 (1/2" hole)$3.90 B(1/2",5/8",3/4" hole) $4.90
B 405 Terminal Minneapolis, Minn. 7701/2" hole) $4.40 107(5/8", 3/4 hole) . . 56.20

Ask at your dealer’s, to see these saws. Made

of finest Disston steel! See the high, smooth
chinists, bot s send Fren Calaloy. finish of the blade. Note the accurate fitting.
458 E,,.EE,'},’;HE‘_‘ i c.;',*,“{:,f Ohia Feel the keen teeth. They hold their cutting
edge. You will realize
that these fine blades
mean easier and more

SYSTEMATIC CARE of TOOLS
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Growing Pearls at Home

{Continued from page 536)

beauty bringing from $20,000 to $50,000. A
fortune always glimmered like a mirage
just ahead of the “sheller” and whole com-
munities wild with “pear] fever” deserted
business and flocked to rivers with rakes
and drags. Thus was this country’s great
natural pearl crop harvested.

Man has tried to aid and abet nature in
producing pearls for hundreds, and per-
haps thousands of years. The Mound
Builders tried to grow pearls and failed.
The Chinese also tried it many years ago
but it was not until 1913 that the Japanese
scientist, K. Mikimoto, succeeded in pro-
ducing small attached pearls and later lit-
tle white sphere pearls. He used diminu-
tive balls of mother-of-pearl as a nucleus
and grew pearls of excellent quality and
shape in margarita shells or pearl oysters.
Backed by the Japanese government, the
industry of growing these pearls assumed
large proportions and ran into millions of
dollars per year.

One great difference between “wild” or
accidental pearls and purposely grown
ones is that the former may have as a nu-
cleus, or starter, some foreign material,
but the latter can be of pearl substance
throughout. The more common ones of
the pearl oyster are usually silver white
but fresh water gems run the gamut of
every color and shade, even the metal
hues. Since the various species of life in
which pearls grow wvary in anatomical
structure, it is natural for pearls to vary
in form. Also the composition of both
shell and pearl] is to some extent controlled
by environment. Usually the color of the
shell dominates the coloring of the pearl,
but this is not always true.

Some kinds of mollusks, especially pearl
oysters, are attacked by parasites, result-
ing in thousands of “seed pearls.” The
majority are so located that abortion is
certain and few attain the desired size.
When a mollusk is unable to abort a for-
eign substance which has drifted into its
shell, irritation is set up and a protective
secretion quickly covers it. This thickens
and hardens, eventually becoming a semi-
transparent layer of pearl material. If it is
touching the shell, a connection is formed,
resulting in an “attached” pearl, but if in
the flesh, without contact with the shell,

it may develop inte a round or ball pearl.
However, this is unlikely for a wild pearl
seldom happens to be in the right place
for proper growth, and muscular or or-
ganic pressure upon the soft seeretion of
a growing pearl will shape it like turning
it in a lathe, the resulting form often being
of less value than a sphere pearl which
must, while growing, remain stationary in
its pearl sac and not be interfered with by
movements. That is one reason why there
are not more well-formed accidentals, be-
cause as a pearl becomes larger there is
an ever increasing danger that the pearl
sac will burst, allowing it to escape.

When growth starts, the covering is
very thin, but it increases in thickness as
the pearl grows, each succeeding layer
adding to the size. Chemically, pearl
structure is like that of the inner lining
of the shell, each being composed of or-
ganic matter and carbonate of lime. Beauty
and luster are determined by the shape,
structural arrangement and quality of the
material. The pearly nacre usually is de-
posited in irregular, fingerlike layers of
delicate thinness which cross and overlap
each other like frost on a windowpane,
The laminae form angles with the surface
and waves of light are reflected from dif-
ferent depths, minute prisms splitting the
rays into their colored constituents, re-
sulting in chromatic or iridescent effects.

In addition to using real pearl matenal-
as a nucleus, thus insuring a solid .pear],”
the pearl grower places this material in
the anatomy of the mollusk in such a po-
sition that danger of abortion is virtually
eliminated. It sounds simple, but finding
out how to do it required years of time,
unlimited patience and thousands of care-
fully checked experiments.

Mr. Bostwick began his experlments in
pearl growing in Iowa and built a labora-
tory on the shores of the Iowa river. A
cement floor was divided into runs eight
inches deep, a centrifugal pump supplying
a constant two-inch flow of fresh river
water., On the bottom of each run he
placed sand, mud or rocks mixed with
soil, whatever the different kinds of mus-
sels required. Since the mollusks must
have the proper amount of oxygen or they

{ Continued to page 130A)
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[You'RE NOT GETTING ]

HOW TO GET ALL
THE POWER

YOU LOSE power when the factory
spark setting of your engine 1s re-
tarded— whatever kind of gasoline
you use. You lose power even when
thesparkis set for maximum power
—if the gasoline knocks.

“I'N‘:
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}‘ﬁ i_— : .._ @:

And knock is expensive. It means
that you are tossing away good
money in gasoline and oil —and
that you are getting less power
than your car was built to deliver,

ALL THE POWER
OF YOUR MOTOR

For knock wastes all three— gaso-
line, oil and power.

TO FIGHT THE KNOCK EVIL,
with its waste and expense, most
oil companies now use anti-knock
fluids (containing tetraethyl lead)
made by the Ethyl Gasoline Cor-
[]ur‘.ltiulh

And for cars built in
recent years, with their
high compression en-
gines, these oil compa-
"if,fﬁ U-H-l.:r a HI]I.'[:;U:I higll
compression fuel at
pumps marked “Ethyl.”

HIGHEST ANTI-KNOCK! Atthe
Ethyl pump you getaspecial motor
ru.c] Ur ]]ighl:ﬁt qu:lIit}' on E\-’Er}'
countin which enough ant-knock
fuid has been blended to stand the
highest compression and the full-

120A

power spark setting of your car,

V" e
ol +V—9

And both the anti-knock quality
and all-round value are double-
chécked—by the o1l companies and
the Ethyl Gasoline Corporaton
—at the refinery and at the pump.

START A REAL SAVING inyour
car’s operating costs. Have your
:j]mrk set at F.l{'lu-r}' S]Jl:t.'ili{:ﬂLiuus-
* for maximum peower.
Then Bl up with
Ethyl.See how much
gas and oil you save,
See how much better
Your ocar Wi.u. ]'IJIJ.I.!

p

NEXT TIME GET ETHYL!

When writing to advertizsers please mention Populor Mechanics
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YOU'RE THERE

SEN E‘.ITWE‘""*’

RADIO

ﬁﬂHFAHE THESE PRICES TUBE FOR TUBE,
FEATURE FOR FEATURE, WITH ANY
RADIO ON THE MARKET.

*AUTO-EXPRESSIONATOR

DNirings back the =xpre n-|un tiepeanarily iaken owt in
the studio in transmitting the program,

*MYSTIC HAND
(A, P. ) Avtomatieally tunes set sharply witheout
use of meter tuning or other guldget.

JMAGNA CERAMIC DIAL
t VIBRACOUSTIC SOUNDING BOARD
@METAL TUBES
and B other CROSLEY FEATURES
#*Jt® 15 TUBES, « Console, $167.50
#*J1@ 13 TUBES, 43%" Console, $137.50
#*J1® 11 TUBES, 41" Console, $99.95
¥ J1@ 9 TUBES, 41%" Console, $89.95
41® 7 TUBES, 40" Console, $59.95
1@ ¢ TUBES, 39 Console, $49.95

Pricea slightly higher in Rocky Mountain States and west.
CROBLEY stntds, always, as a warranty of the highest
walue In radio, 1t is only natuesd that ithe 1037 models
are Crosleys Ereatest aehievements, Besatiful . na
near perfoction s scienos oan mttidn . lﬂ el llrlr'ﬂd for
you who demand the best al pricea yrn.l e pleaned to
pay. Hee your Crosley dealer today . . . you will hear
ructio you've never heard before.

THE CROSLEY RADIO CORPORATION
Cincinnati, 0. Powel Crosley, dr., Pres.

FREE ELECTRICITY

WIND DRIVEN
ELECTRIC PLANTS

Light and Power
for [arips, coun-
try homesa,
ranches,

Selt-sontrolled, «irect drive,
alr-sooled CGenerator. Built for
alifetime. 1 200and 2400wntt 82
volt plants 488,00 to 371000
eomplete with tower and bat- b
tories, F.O.B lactory. Also110-

and

Powerful
Two blade
I'rml{-u

Stabilizars

volt 2400 to 4800 watt plants. Freecirculars. Dealerswanted.
WIND IMPELLER tl.ll.".*'l"lllll: WHKS.
Dept. PM-10 =1=

CASCO

Ellsworth, la.

AMALZING
NEW WAY

IT SETS LIKE CEMENT

CASCOis the famous indus-
trial adhesive-cementused in

TO FIX i
THINGS = =iisiizie ool

day it is available in handy packages for home use.
Unlike ordinary glues that set by evaporation,
CASCO sets by chemical action. This makes it
heat-proof and water-proof.
Ensy to use, it enables you todo a “fix-it" job once
and for all on broken furniture, loose tl.'le. Il.nuh:um.
pilnn keys and other household items. [

But first try CASCO at our expense.
Send today for genercus free nmple
Send a penny postoard
For wour sample of
CASCO. You'll also |
rlcawc Suncinating ! e
" How-to-fiz-it" booklst. |||
Hardware, Paint, Lumber Dealers sell CASCO
CASEIN COMPANY OF AMERICA, Inc.
A50 Madisen Ave., Dapt. PM-1038, Mew York, N T.

ADVERTISING }EC TION

qq(f.:ontinmd from page 128A)

will' die, he aerated the water by using
small fountains and dump tanks. A ce-
ment operating table over which flowed
three inches of water completed the lab-
oratory.

Here were grown the first fresh water
sphere pearls ever produced by man—
aided, of course, by the mollusks. They
were white and in colors and some
weighed ten grains. The nucleus was a
little round pearl or a mother-of-pearl
ball, so the result was 100 per cent pearl
with no grain of sand, flake of shell or
piece of mud in the middle. Here he also
grew attached pearls—those touching the
shells—weighing forty grains and in white
and colors. The latter, of course are worth
less money, but in colors they are suited
particularly to the making of art jewelry.
Growing pearls is not difficult, says Mr.
Bostwick, and can be engaged in by any-
one who masters the operating technique.

“As each species of mollusk has a dif-
ferent anatomical structure,” he explains,
“each presents a new operating problem.
To a person scientifically inclined, the
pleasure lies in solving these problems.-
When growing attached pearls, the nu-
cleus must be placed in just the right spot,
in contact with the shell, behind the man-
tle. When correctly located, under proper
conditions the result will be a perfect at-
tached pearl. When sphere pearls are
grown, it is necessary to perform an ex-
ceedingly delicate surgical operation, us-
ing fine tools made especially for the par-
pose. When the anatomical location for
insertion of the nucleus is chosen correct-
ly, and the operation is performed at just
the right time, the pearl will mature nicely
and the result will be a perfect sphere.”

After his success in growing pearls in
fresh water shells and the great pink
conch, Mr. Bostwick was invited to Cali-
fornia to conduct experiments with aba-
lones, and his discovery that large and fine
specimens in color can be grown in them
may make it possible in the future for
man to grow pearls to order, filling a com-
mission for a gem of any size or color.

But that’s something for someone else
to worry about. As for Mr. Bostwick, he's
fascinated just now by a species of large
silvery snail. It may or may not be able
to grow a pearl. But Mr. Bostwick intends
to find out.




POPULAR MECHANICS

A REAL

HE-MAN’S
= LANTERN

—» FOR EVERY
OUTDOOR USE

Burns Rir!
A A brand-new light

for every outdoor use. Instant
light at turn of a valve. Lar
fount holds 3 pints and gives
hours bright, white, non-flicker-
ing light (300 candlepower!) 20
times light of old wick lantern
at fraction of cost|

Burns Kerosene or

Makes its own gas from 96%
free air, only 4 iuzl-ﬂurhd
lights whole camp or cottage,
porch, farmyard, barn or road-
stand. Ideal for tourists. Packs

:nﬂ.;r safely. Can’ !I:at In any posi-
':th l'I{'u"I'I'I and b q_ﬂ.'

njaﬁu\&am.uingmw Invention
dm at our risk belore
“ o Gﬂg:"t' ] 'Ill :Jl';:rrl
e -r pﬁq: uclory offer
Send toda

BGENTS! A year.round
money-maker, Write at once
fof moiney-making detalls and
how to fel.' yours FREE, by
belping {o introduce it

AKRON LAMP & MFG. CO.
530 Lantern Bidg.

BIG LEADER ruem avc

GENUINE LEATHER TIES 3 riaa.% Sore

Look (ke silh. Durable. peat, won't wrinkle
Clenned with a damp clotl. 40 Bautifol patterns
Srarted dis a8 novelty, Wt hiow 6 pEFMARERT. po-
wlar, blg-selling arijcle Big profiie, repeat o
e Young man sokd 27 ong pight afrer sehonl
Men, Ladies: ‘-uJ'uJ o or stamps for sample and

Eft. Information
CE !l‘l' l'r TIE 0O, [(Mirs)
Dept. A, FJ48 W, Grand Bivd, Detroi i, Mich,

HULL AUTO COMPASS

Dwon't lose time and money by I'.-klrlg the
wrong rond and :ulu :i out of
your way. This new AIRFP .-ANI.. TYFE
COMPABS mnaun I telln your direction
of travel. Sticks to w!nﬂth |1 Rase 174"
dlameter, ONLY 5105 POBTPAID, in-
t.-ludn}h(mmﬁmtur. BATIEFACTION
CUA NT. M

It your dealer canneot
supply you, erder direct.

HULL MF@. CO., Bex 245-D, WARREN, OHI0

BUILDIT YDUHSELF c =

<2z I

s R‘l‘lINE DISCOVERY
g wes Amazing RESULTS

Saves GAS & OIL'wauZes
" cUTS REPAIR BILLS

New Bcientific Discovery Takes

Cotn by Btorm, More than B0 5
Million vects for Frndu:t that
Saves Millions of Dol for
..lntn ‘ndTrn:.t Owners, One Tropek Fleet Saves §768 8 Year,

AGENTS —"I llldi Profits Up to $34 Per Day

gll Al Tnlni: Lines in "—lu: B. J. Balmer, Tean. Make
Money Fast. Dalid Steady Business witichie Iﬂuﬂ':““ L Salen.
Tou u..""r..l’“"‘ “'nﬁm“ﬁﬂ“fr pieiieries Gelne Puat.
K-W CORPORATION; 1202 Holmes SL.; Kansas City, Mo.

DANDY CAHBI
nﬁjr L-j it Im.lli .l.l IullI -:-'I.‘I

ADVERTISING SECTION

| gas,

| for stopping leaks in auto radia-

| Name...
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To STOP LEAKS of water,

steam, gas or oil from

PIPES, BOILERS, TANKS

Smooth-On No. 1 judicious-
ly applied at eracks, leaky
seams, pipe threads and
flanges, seals steam, water,
oil, or smoke leaks’
quickly and permanently.

Fipt Luh
Householders [ind hundreds of "I

uses, such as making ﬁt-rippcd

serew bolt and nut threads hnlrl,

tightening loose hooks, locks, |3 "‘

hinges, bath room fixtures, han-E= S
dles, easters, mending leaky pots, Boiler Leaks
pans, stove ovens, ete. Exeellent

tors, eracked water jackets, leaky
;imrm-l il}l £as t-nnhk:t_. tighteninﬁ
oose hub eaps, exhaust pipe an
heater lmnnnﬁinnn, I:m]pri;rr:?l tire Radiator Leaks
braces, ete. A Smooth-On repair
holds on any metal and is proof |4
against pressure, heat and vibra-
tion. F

Keep Smooth-On handy and fol- .f
low the directions in our free book. |\ ] . o
Expansion of the Smooth-On in
hardening will do the rest. ¢ Ee fﬂ L
;mﬁﬂthhﬂn Sk
ooklet  shows et}
repairs that any
home owner can g
make with big ]
gavings, and =
with perfect re-

. T,

hids v S.mulu Lﬂlul
N Return the
wiTH coupon for
SMOOTH-ON this booklet,
Write For and get
FREE BODK Smnnth-ﬂn e

No.linT-oz.,
-lb or ﬁ-lh

E!nwl'

',z suoom on

| SMOOTH-ON MFG. CO., Dept. 37,

574 Communipaw Ave., Jersey City, N. J.
Please send the free Smooth-0n Repair Book.

-
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RUB YOUR EVES! Eu ‘/

Why risk injury to delicate

eye membranes? Safely re-

move dust and irritating par-
Gently
cleanses and refreshes. Relieves
tired, reddened eves. Use it dally. ¥
Recommended for nearly 40 years

ticles with Murine.

[/RINE
Fa nYl:I UR E\/E S
Catch Fish! &

Eals, Mink, Muskrats, with our
new falding galvanissd STEEL !
WIRE TRAP. Write forour FREE TRAP OFFER

aloz. 51 Bax of our famous Fish Halt FREE to Introdoos |||:Lr1:r1|.|,m
WALTON SUPPLY CO., 1505 JUNIATA AVE., $T. LOUIS, MO,

Just Show New ctriﬂmui Curdl ;
Your friends, nelghbors, relatives, crganizations

WL be eager to order these new, maslern,
II distinetive Christmas Carde. 175 designs o
sich a8 they never saw beforo, Beaoty that s |

will take your hreath away, Values o ‘,
great they seem imposdible. Hox assort- [y

ments.  Kellgions cards. Gift wrap- _ £
plogs, Everyday cards, Imprinting of ‘1
nanees when llll.l:l:-uh.|I The most ..:r.-mpht- ""

rewthg o lina metion,  Higgeal
I'H'rrFH! ll-tvd.l‘. liTu. qu

EXTRA BONUS
i dbepeoaft | Checlos emailod st Chiiat.
Fg.l.;-lllh- [ ;|:|-| .u-m. on agpruval, | mas, on top of regular

I mame Lodey l'lttl- ﬂ.l- le'ull'l likw
THISTLE GREETINGS . e
Dept. 39K Cincinnati, Ohio

FUN to make—

Wiley Post's Winnie Mae is fun
to make with strong, quick -dey-
ing, casy-to-use Du Pont Duco
Cement. Light in weight. Used by
model builders everywhere.

FOR FREE BLUEPRINTS of this flying model of the
Winnie Mae, send red disc from 25¢ tube of Duco
Cement. DU PONT, Dept. B-5, Wilmington,
Delaware. Also choice ﬂf plans for Navy Hell Diver,
Akron Fighter, Laird 400,

TRANSPARENT + WATERPROOF

!ﬂ'ﬁ)ﬁ \'f'";"‘l? o flll:.rf

A §ycp CEMENT
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S AN

‘\: ’ The New Era of Railroading

{Continued {rom Coloroto section)

The genius of modern architects, design-
ers, interior decorators has made the wo-
men’s room a “makeup room” worthy of a
fashionable home, and the bedrooms—no
longer red plush, nor flecked with soot
and cinders—are alternately green, rust

-brown or blue, with sliding doors that
open to make a spacious double room for
the family. You may telephone from the
club car to the dining-car steward for a
dinner reservation, and listen as you wait
to a sweet-toned radio set behind decora-
tive metal grilles in the wall.

You may have a midday snack at a
lunch counter where prices compare fa-
vorably with the corner drug store back
home, or have the stewardess set your
supper on the tray that unfolds conven-
iently from the seat ahead. The most
unique car on the “City of Denver,”
streamliner of the Chicago and North
Western and Union Pacific lines, is its
“frontier” tavern room, a replica of an
old-time western inn with unfinished log
beams across its ceiling and bare pine
board walls decorated with prize-fight
pictures of frontier days, old newspapers
and bills of traveling theatrical troupes.

Speed has not taken the place of safety
in this new era. While the transcontinen-
tal streamliner weighs only half as much
as its conventional predecessor, its cars
are built of a sturdy aluminum alloy and
the locomotive is of Cor-Ten steel. From
his post high above the engine room and
well back from the grilled steel nose of
the “City of San Francisco,” the engineer’s
view is unobstructed and he can see the
track less than fifty feet ahead. Air brakes
clap double brake shoes simultaneously on
wheels throughout the train, and, if one
brake line fails, the engineer can whip out
the brake grip and slip it instantly into an
emergency line. In a test, this streamliner
was brought to a halt from eighty-seven
miles an hour in 2,800 feet. Like modern
steam locomotives, the Diesel-electric has
a “dead-man control” which will stop the
train if the engineer is disabled.

As you ride these streamliners you ex-
perience the thrill of the pioneer, for you
are watching the birth of a new era. But
is the streamliner just a “trial horse” of
the railroads, to be forgotten in a decade?

({To be concluded next month)
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“Simple Party Magic”
(Continued from page 585) |/

former and on around to the front, and
back through the upper loop toward the
performer. By gently pulling the two ends
of the rope the knots will all disappear.

Most card tricks presuppose dexterity
on the part of the performer, but here are
two that can be mastered instantly. The
first one is a pseudo mind-reading act. A
number of face cards are placed on a ta-
ble. The magician leaves the room and
someone inverts one or two of the cards.
Upon his return, the performer can tell
which of the cards have been moved. The
secret lies in the fact that the white bor-
der on most face cards is larger on one
side than the other. Thus by lining up the
cards with the large borders all on one
side, it is an easy matter to tell the cards
that have been turned upside down.

The other one is more of an oddity than
a trick. The deck first should be sorted so
the kings are on the bottom, then the
queens, and so on through the deck until
the four aces are on top. The performer
then spells out each card, removing one
card for each letter, and on the final one,
turning the card face upward. In starting,
for example, the performer takes one card
off the deck for “A,” then another one for
“C,” and turns up the third one, which is
“E.” Naturally, this one is an ace, but
this is true in spelling out every card in
the deck, concluding with the king.

For an optical illusion, fashion two pieces
of cardboard as shown in the remaining
illustration, They are identical in size,

VERTISING SECTION

Ena

ATHLETE'S FOOT
wse 2040

INEW and differen
(0 Set 4 New recos
clearing up Athleget

In one case Tofge
where 14 other prodwes
Togo has an antis
killing action.

Easy and simple to use. Does not
stain the feet. No offensive odor.

Manufactured under United States
Patents and guaranteed to do its
job or you get your money back.

Your druggist can get Togo for
you—or use the coupon below, and
let Togo end your trouble without
waste of time or money.

g0 promises
ficiency in
trouble,

e work
d failed.
nd germ-

TOGO, 333 N. Michigan Ave, Chicago, IlL

I enclose $1.00 for full size prckage of Togo,
to be sent prepaid, which [ am buying on
your “results-or-money-back” offer. P.M.10.36

..................................
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but when one is held above the other, the
top one appears to be much smaller than
the lower one. In presenting this trick, go
through the motions of “stretching” the

1.II.I ie ll1l‘1'}

rit. \‘-1I

5 F1II11.|'| likir F1'i
J"I'\ impe B11

it froeee i
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ig Bld40 i
all detnlils, TH ll.!-l'\‘ CDEFHH\' €-37, Mer u-.-u 'tD'ﬂl'I

bottom one before comparing the two.
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Borers Driven from Trees
by Electric Shocks

When a Kansas City man grew weary
of digging owt—etmrTree—burers—with hid
pocketknife, he rigged up a small mag-
neto, connected it to two nails driven into
a tree and turned on the electric curre
Investigation revealed that the shocks had
routed all the borers from the first tree
and the treatment was applied to all oth-

ers on the property, with t reult.
Urelob
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1937 RAIIJ CATAI.IJG

YOU'LL FIND EVERYTHING
IN RADIO IN THIS BIG
ALLIED CATALOG

AT LOWEST PRICES _l

SAVE MONEY with This 1937 Radie Catalog |

Write for the big new 1937 ALLIED Radio Catalog.
152 pages packed with Everything in radio—new Metal
Tube radios—4 to 17 tubes—AC, battery, 32-volt, 6-
volt and auto sets; dozens of new Set-Builders’ Kits;
everyiLthing in Short-Wave Receiving and Transmitting
Equipment ; new Public Address systems; also thou-
sands of exact duplicate and replacement parts, radio
books, tools and latest test equipment.

Why your Dollar buys
More at ALLIED

Because we buy in vast guanti-
ties, we get lower prices, and
can =ell for less, 1§ vou ever
find identical brand and gual-
ity affered elsewhere for less,
we'll refund the difference
Fresh, clean stocks, all unider
ane great ool — your order
shipped promptly. We sive
you time sl money,

VERTISING SECTION

“s» Reading Schematic Diagrams

{Continued from page G80)

completed chassis. When wiring the cir-
cuit, following the simplified wiring dia-
gram, the builder should always check his
work with the schematic diagram. In this
way errors are not only avoided but at
the same time the beginner will quickly
learn to identify the symbol used to indi-
cate the part that has been sketched in on
the simplified or picture diagram.

Many beginners ask the meaning of the
letters R, C and L that appear with a se-
quence of numbers near the various re-
sistor, condenser and coil symbols in radio
diagrams. The letters and numbers mere-
ly refer to the values of these parts as
given in the material list. For example,
Ri may indicate a 1,000-ochm resistor,
which may be either of the fixed or varia-
ble wvariety. If several resistors of this
same value, and type, are used in the cir-
cuit, they all will be indicated as Ri1. Then,
resistors of other values and types will he
indicated as Rz, Ra, R4, ete., in sequence
as they appear in the schematic diagram
and the original material list. This also
applies to C and L.

It will be noted that the symbol which
is used for an electrolytic condenser is
marked for polarity. This is highly im-
portant as it must be connected in the cir-
cuit with the positive and negative ter-
minals just as shown in the diagram. The
polarity is plainly marked on the conden-
ser, by the manufacturer, Some electro-
Iytic condenser units are of the double or
triple-section variety having several flex-
ible colored leads that not only indicate
polarity but also the value of each sec-
tion. The black lead is usually negative
and common to the other sections. Elec-
trolytic condensers are available in both
atal cans and cardboard containers. In
hématic diagrams the various condenser-
unit sections may be indicated at widely
separated points in the circuit; however,
the polarity and value of each are shown.

Tube symbols commonly show bottom
views of socket connections as well as the

] & -
¥ Eﬁm‘:ﬂ AncRion. Bivit, Dept. 5-K 4 . internal elements of the tubes. Tube

[l Send me FREE 1937 ALLIED RADID CATALOG, ' characteristic charts, including standard
[ | [ Send me FREE Pares List for.ooooooornon oo, |} | sSymbols for all tubes, can be obtained
[ | AN, LSS = rm b S s l from the various tube manufacturers upon
B rvoness .. application. Another article in this series

e irrooe _ CTATE \ 1' of helpful hints for beginners, will appear
I - S S A q_&1 L. in an early issue.i . e

IL . - - Sl . o b 'r"’. Jn.?;_ "\.J
e . * vl .
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Sensational

saLe caTaLoc—FREE

Over 200 Styles and Bilzes of Btoves,
Ttanges, Furnaces at Factory Prices and
Easy Terms—as little ns I1Bc a day.
More Hargains tlan In 20 Big Stores,
New etyvles, new fealuress, new  oolors,
Year to Pay—I0 days' free trial—360
days" approval test—234-hour shipments,
THE KALAMAZOO STOVE CO., Mirs.,
il Rochester Awvenus,
MICTL,
II'Irilrl

RALAMAZDO,
Over 1,000,000 Sailsfied Users

‘A Kalamazoo

|..--|L

Direct toYou

I|- u' faF
s WANT n new business
profession of your own,

mth all the trade you can

attend to? Then become

a foot correctionist, and

in & few weeks sarn hig |nrnm1- in service fees,—not medieal
nor cinrupudy—uuv terma for home training, no further eapital
needed, no goods to buy, no agency. Established 1804. Address

Stephenson Laboratory, 1 Back Bay, Boston, Mass,

GENUINE -ARTFEO~CUTTING TODLS
GIVE YOU SATISFACTORY SERVICE
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AMERICAN ROTARY TOOLS CO., INC.
44 Whitehall St., Dept. K2, M. ¥. City

"~ DEAFNESS IS MISERY

M r£mpln with defective hearlng and
lse2 enjoy Conversation, Mowv-
:Ia.-i Chureh and , because they use

leonard Invisihle Ear Dirums which
b resemble Tiny Megaphones Gtting

¥ in the Ear entirely out of sighg,

J Mo wires, batteries or bead plece.

They are Inexpensive. Write for
hooklet and aworn atatemant of
theinventorwhowashimselfdeat, DRUM

A.0.LEONARD, Inc., Suite 699, 70 5th Ave., New York

POPULAR MECHANICS mf.‘fe"&’pi'ﬁn

Available from Hammerhlow
Tool Company — the original.
- Dog't beld l.1r || yau gmt Harmmerblow

timu, waslad lalsor,
s & ragred, men-away,

Hams parts s world's
bt i_r.d by natinally known mim. sod
l-'u-::u-—h whe know, Sand u-l-.- Bie lor “w s Traller Bullder's Gulde and
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HAMI\‘IE‘&B HWTGHL CDMFAN\" Dept. 110, Wausau, Wis.

Letierhonds, girpulars, billbesds, enrds, Prioting pays BIG, -
imtsrosting, edurstional Priu-m.[ Prasa Barpaina FIE. Types

dn:pph-.. Lowest prioss, nad ataemp for cstalog, !
PEIFFER Co.,B6-A,6(C c-m mbiaSt., Newark, N. J.
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CASEIN GLUE

A 2ealt CASEIN GLUE
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BARGAINS

Brand

New Por

VERY LATEST

FEATHERWEIGHT

MODEL
Now Only

10¢ & day
ON EASY TERMS

SENDNO MONEY—FREE TRIAL

Here at last--iz the perfect family EBile--ihe mosl revolution
acrhievoment in typewriters. Think fte=m fully complete, FEATH
WEIGHT, streamline model with standard 4-row  keyboard, at-nd.nni

per roller and every essentlal feature, welighlng less than six (&R}
I, Priced ot a jgrest uwl_'E.. }'hlu'n.-l;l' a mechanical jewel. MNet a
toy or incomplete model e only HAeal Portable.-mechanically peor-
fect amd complete in overy respect. yet so light a child ean earry it
with ease, Fita into small !-rmr case or table drower--only 294 In.
high, Guararniesd o lAst yea

Omly by actually seeing lnd l.tgln[r 1.!1.!5 amazing portable can you

approciate its superiority. Coupon below without risk.
i.'E'CIl.'I. U'FFEH—ICT AT ONCE!
FREE Bq‘.-hr.'ll lj'ml- 1 0-iLay m-lt -*lﬂl.i}ul. ;ﬂ:".'.;lﬁ’u"“ o lmr--wh"u
Bl rbrasdase tory low o
T’“"l for yoursell. If you declie to keop only 5"11:?
Course cash or 10+ & dny on oasy term =Ia|| 1! 3.0 a month
until §38.70 [term price] is pai

INTERMATIONAL TYPEWRITER CO. bepi. FlD01
Franklin and Monroe §is., Chicags 1
I Plopse semdd the Delaxe FEATHERWEIGHT Portable F. O, B, Chi-
cagn on 10 dave Froe Trial., I 1 lll.i‘ull" iz keop it I will I‘Hll!"
I £37.50 cash of BA.00 a month until $80.75 (term price] is paif t
Or, if T am “nt porfoctly satinfied I can return it within the 10-

I dny trial period I
I Nam.. . osasanssarsssssbssnssnananniretnne st lptesnns I
Addreaa B T R R R R R I o e Tl glet ety e
I T e T ¥ T W e o Slaltee saosona - l
For guick shipment pive references and occupation

L________,____,.,..__________

X, ﬁﬁ'ﬁiﬁ&ﬂw

" SUMLY 50 WATTS -‘-["Tﬂl\ll'\'f
-.-"" CURRENT FOR
« H iI.IIII

LA HIIN!
A LEOF i

ANCE

n.- -u!l;:a..- :

1
i il SEkr il &
| iled 1 (POCH wnkh mi E
S4ih.  Write for ful
4. €. ROCHE Cﬂll--luﬂ'l' ZEE ﬂ.ﬂulann B Mading, B-rlmlt'_ Calli.

New occypation. Pays hlg monev 5t anee without
lnvestment. Introd ensational new line
S0 and 10¢ torrie, Sell

sellers. e -.|'-1-||-i||-'~'
elsy, Exmerience unnecis-
Htart 1'---- 'H.lll

"PRO-CO-PAX

reasfifes to =
rinanent rep

JUST oUT o

100 Million Customers
NEW BIG MONEY MAKER

Amazing now invention. No eompetition, E hdy
wannts it. 2 to 8 every home. Sells on sight. B -Uire:
nrdm:llmlrnumnﬁl}dngu- May-Wise: 720, I-!l'lhll'l
30 days. Phillipa-Ky: Ship12doz. nni.pﬂulﬂbﬂlnh.
Dutehn-Wise: rush 144, Everybody wants . Hidgely-
Calif: Rush 864 Dental Steres. Dratt enclesed.

ACT NOW—CATH IN QUICK

Handisst method sver knewn foreare of tooth-brushes,

Bell 30chrush £ 28eglass panitary container & sterilizer
with wall-bracket—all for anly 50e. Big surprise awnits i
Chanee for real elean-up. Spare or full-time werkers. Make
dollar or mare every hour. Save time:! get quick start, Sond
S55¢ in stamps for two complete outfits or write for full detafla,
DENTAL-STERO CO., 29-17th 5t., Dept 53, Toledo, Ohie.

When writing to advertiszers please mention Popular Mechanics
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LUBRICATES CLEANS

PREVENTS RUST
- i H

FOR LIGHT MOTORS, AUTOS, HINGES,
ACTION POINT OF TOOLS, LOCKS, ETC.

NEW LIF

BUILD YOUR OWN
ELECTRIC OUTBOARD MOTOR

from old suto generntor. We show
you how. Varlable Spesd. Light
welght and Bllent. Operates from
%ﬂl:u 12 'hulilﬁ;iﬂ %rrili!nw ALOrnge
tery. e ngs complete
amwl eatnbog. Wind Dri
 rr i A o e L et Fanta, N mREAPOLIS, ML,

ScroLLPATTERNS EASsY TO DRAw

F With this inexpensive rule anyube can
driw eurved deslons with ease. The
rule |8 easlly Bent to any desired curve
with the hngers, It glves & gracefol
curve free Imon rregularities, bomps
or wavering. Onee bent, the rule stays
curved without being hald
PFHICE, POSTPAID, 5125
127 Lazinginn Awe. Maw York Chy

2 Doq Wy

Worm 7222

» Capsules I3

Worms
cause 75 75 of a dog's ills.

Worming protecis and
frequent restores dog
health, Worming is now

made easy and sure. The new “‘can't-go-
wrong'® Pulvex Worm Capsules expel Tape,
aend Round and Hook Worms . . . all in the
ERITIE dnﬂjui. No gassing, gagging, or harm-
ful effects. No chance to guess wrong and uso
wrong type of capsule. Guaranteed. AG
leading pet, drug and department stores,
75¢, or William Cooper & Nephews, Inc.,
1050 Clifton Avenue, Chicago, 1liinois:

PULVEX Gilgater
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%
eeding Animals in the Zoo
{Continued from page 511)

the great East Indian hornbill snap one of
these meat balls which the keeper has
thrown into the air.

On the other hand, the hay and grain
eaters are not greatly different from Dob-
bin and Bossy. An elephant will put away
his sixty to 100 pounds of hay together
with a half bushel of bran, although eat-
ing the latter is an acquired knack. When
the elephant was first brought to the zoo

It's “teatime™ Ffor this twe-yecr old lion, but don't

let the teacup fool you. This youngster is old

enough to want good, red meat——Een to twenty
pounds of it a day

the bran loocked like dust to him and he
used it for throwing on his back to keep
the flies away.

Many odd problems of feeding develop
at the zoo. The cheetah, for example, is a
rare and beautiful cat and, while other
members of the family get along on one
meal a day, it is favored with milk and
eggs for breakfast and pigeon or chicken
for supper. Hyenas are predisposed to
goiter and their diet must be watched very
carefully, The king cobra wolfs a pigeon
now and then but goes long periods with
nothing at all.

In the wild state the giraffe has a prac-
tical monopoly in browsing among the
treetops, the leaves of the mimosa being
its favorite food. In captivity, however, it
takes to hay on the ground.

When Norwegian reindeer first came to
the zoo shipments of moss were brought
regularly from Maine and mixed with
their hay and grain, but they were tapered

{Continued to page 138A)
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ATLAS LATHES

ME'I'AL CUTTING

Model illustrated $82.50 complete less motor. Bock-
seuredl. Borew cutting. Automatically reversible ql'l'-l’l'r
eeds, Haos fentures found on no other lathes. AMany
models to choose from at prices and terma to fit your
budet.

SEND FOR 42 PAGE BOOK
IT’S FREE! 2000 e o Sl

metal lathes, wood lathes, drill presses, tools and sttach-
mente, Also desoribes the Atlas 67 time payment plan.

ATLAS PRESS COMPANY
1043 Mo. Pitcher Street, Kalamazoo, Michigan

OTTAWA LOoG SAw |

Lham 10 men
Falla tross— l4'\i| |1
work. Writa today for FREE .ﬂl

OTTAWA MFG. CO., 1013 Wood St., Ottawa, Kansas

Otzws gne

| | | = =1
BIG 3% FOOT TELESCOPE {gunt Cattle10

pections, 10-Power, Brass Bound. Eye-Pleee for viewlng S8un, FREE,
M akes good Microsco Postpald $1.60, C, O, Id, 20c extra. Guar.
BEMMNER & COMPANY T-430 TRENTOMN, N. J.
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TOOL OF

100I
USES!

FASTER,
BETTER JOBS!

Does away with slow band work, §
Plugs in any light socket. A, C.or [
D. C., 110 volt, 13,000 r.p.m. For &
use at home in shop or take to job.
Uses 200 different necessorics—
grinds, polishes, routa, drills, cuts,

CArVeE, BAD « BAWE, Hhﬂ.rpl?l‘.l‘l en= 1
graves, $10.75 and up postpaid. @ ot Tour
3 Accessories FRLEP Dealer's

» THE De Luxe MODEL

Revolutionary Performance

For conatant service . . . nothing else like this ensv-to=linnilo
production tool for saving time and lubor, Fnatest,
amoothest, most pumr[u] tool for its type nnd
weight . . . 25000 r.pom. $18.50 postpaid,
6 Accessories FREE.

OrderEither Modelon 10-Day Money=
Back Trial or Send for FREE Booklel.

m CRAFTSMAN
Project Book

Jl 'I‘}‘Imurlt_zkxt.nd Pmﬁltwllh a FTnndea,"

Casy working plans for making many
interesting nnrunq.ﬂua.l projects 25c,
FtampE or eoln,

Chicago Wheel & Mig. Co.
1101 W. Monroe St. Dept, Q
Chicago, Ill,

SEND FOR :
F2€e BOODKLET

Qﬂﬂht ’
Home

Buy direct from I'-'I [!I Save ﬂﬂﬂ to 5500, Price ine
cludes all lumber readi-cut, millwork, windum.

doors, Interlor woodwork, har :twa.re. rm-ﬁnr.
paints, varnish and stains.  We pay froight.

BUILD IT YOURSELF

f bor and
Ahd:thu & huﬁmcr;mﬁutplﬁ:::’r:f saves hmn::-
F‘REE Catalog shows many designs in newest

Homes, Summer Cottages, Garages, and
ammubih raller Enachu Write for it today. Address

THE Al.Annm cu"“zam-'w

== AMAZING NEW KIND OF

beater will héat o

tricit

265
AIR!
ONLY 4% FUEL

AKRON
1200 HIGH S5T.

Amazing new discovery gives you instant heat o

from liguid fuel—glowing, sunlike, healthy % .‘

radiantheat. Aiw-pintiutchnailpHquidltram.-

form ordinary air into many hours of snug

heat for only 134¢ an hour. This invention lnl\\-

builtintoa new—t{pe modern portable radiant %5 1) “El

Ig room even In sero woather,

NO SOO0OT, NO ASHES... FDHT#BL!I

It is absolutely safe, needs no installation, has

otter than city gas or elec-
at tenth the cost.

or coal, no more ashes or dust. Use it any-

where. Ideal for home, cottage, camp, farm, roadstand.

30-DAY TRIAL IN YOUR HOME!

Prove to yourself why thousands are delighted

with this amazing new heater. Get it on 30-day

trinl, use it for a month at our rizk before

1_!.-..-'r.i|n,{' WRITE TODAY FOR DETAILS]

LAMP & MFG. CO.

finger-tip control. H

Buvu=

FOR ONLY

ishe

AGENTS! This marvelous

heater selling
quickly everywhere. You
can make big full- or spare=
time prafits, Write at once!

It means no more

- AKRON, OHIO
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« « « It's one of the 20 ”} 3 G- -
FREE CASCOPROJECTS | | o
.'T'::f;dslrlun i’:'rd Hru light, one- i

o e Badld it aasily
".’.?::::i;hh,"".:.d it’s lots of fun!

HOW YOU GET FREE PLANS

The green ticket in u-nrf 25¢ [-:‘rhrgu'}
can of CASCO entitles .Luululuruur L
of these 20 projects, absolutely free.
lan comes to you complete in every detail,
Fiu-ﬂtrulnhj .you get exact working =
directions, plans, and list of materials nec- g
essary to build, in your own workshop, the |

jects you select. This free project ser- | Y
r:::_! is d:rlp:eﬂ for md:.“" to uhe jt. !
Buy your can of CASCO 1y, A any
H’:Irdwnn. P.n{nt or Lumber Dealer. =¥

@ ILLUSTRATED FOLDER £ i
HELPS YOU SELECT YOUR FI!EE PLAN

o= Stick the coupon below on B
A penny posteard. The mail-

. rian willbring you the folder
that deseribes mnd pictures

the 20 CASCO prizse projects,

CASEIN COMI'ANY OF AMERICA, Inc.

850 Madison Ave., NewYork, N.., Dept.P',M.1034
Please send folder nbout Free Project Service.

—— ﬂIJFEHEINE SPEED CONTROL

‘___ w&iﬂmﬁrmu&n{mmw
;hxr mt-“?;ll;l:'wum;r ﬁ:ﬂ
down, Governor speed range from 400 to
:WDI!I R.P.M. Fine opportunity for ssiab-
Gn'r DﬂnL 11-K, iﬂ.iNn;. ?Lﬂﬁuﬁnﬁnmn: e ot

E showing lunar craters . .51
SFECTH'[I‘ECGFE for sun and ore Iplt‘ll’l,ﬂ 50
CARBON ARC for generating spectra. ... . .51

ELECTRIC FUN book, 200 stunts, 110 vn]u .51
106 M St., CAMPBELL, CALIF.

MOON =

ELECTRICITY
ANYWHERE

from your own complete,
fully automatic Kohler
Light-and-Power Plant

Just the thing for eountry homa, [ -
umﬁm;nmgnt.ﬂmﬂﬂ'

sintion, ete, R ., porial
compaot, savily install
trouble-fres, Self ntarting

regulnting. Low opersting
coat. Goenerantes atandard
::lhrr:rt for lighta, rndlil:n, eleo=
o, TR o
up, AC. or D.C, §265 up, l.o.h,
Eaohler. Coupon brings details,

KOHLERoF KOH LER

Planned Plumbing and Heating Equipment

KOHLER CO., Kohler, Wisconsin
Bend “Eohler Electric Plant' leaflet PM-10

Niumn

Appneas
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/ Qh (Continued from page 136A)

off and now get along without it, The gnu
is a spunky fellow and young ones, when
first captured in Africa, refused to eat.
Finally they were tempted with oatmeal,
were delighted with it and ate it all the
way to Washington.

The apteryx is a rare, flightless bird from
Australia. It is very shy, hiding by day
and coming out only at night. It has a long
beak at the end of which are sensitive
scent glands. It used to grovel for worms
with this in the wild state. At the zoo it
could be induced to eat only by burying
strips of meat about its cage which it
would smell out by night and devour.
Owls also like their meat arranged for
them in advance, hung out where they can
get it when they come out in the dusk.
Most birds, however, are grain eaters and
relish rice and sunflower seed. The lories,
of Malay, are quite fastidious and it be-
comes necessary to soak bread in milk,
fruit juice and honey, for their gratifica-
tion.

The animals have their equivalents of
ptomaine poisoning, acute indigestion and
what not. The cassowaries, for example,
have certain trouble in dietary matters.
Salted peanuts do not seem to set very
well on their stomachs. One died after
receiving too liberal portions of peanuts
at the hands of visitors. An otter also died
from eating peanuts, and eight noisy mag-
pies, ordinarily hardy birds, went the same
way.

A giant condor from tho crags of the
Andes died suddenly and an autopsy
showed that it had a ball of lead foil in its
stomach, evidently tossed idly into its cage
by a visitor.

Even deadlier than peanuts at the zoo
in Washington are laurel leaves. A hand-
ful thrown into the angora goat enclosure
one day resulted in the death of six of
those animals reputed to thrive on tin cans.
Many of the monkeys are leaf eaters and
so, one day, when some laurel leaves were
passed into the Diana monkey, the only
one of its kind in America, it ate them
and died in convulsions.

{[Names and addresses of manufacturers
and dealers in articles described in this
magazine will be furnished by our Bureau
of Information upon request accompanied
by stamped, self-addressed envelope.
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ASSEMBLING

BIG MONEY ithome

KI-YAKS
ICE BOATS
MOTOR SLEDS

from ecmplete “‘out-to-fit" kits at amaszing low
ooat.  Hi-yaks: 3 sizesa for paddling or sailin

Also outhonrd model.  Fuat, seaworthy.  Lift
with one hand or take unt;\whtrc on auto. (Com-
plete sail rig o few dollars extra.) WINTER

SPORTS. Start now on yvour lee Boat or motor sled and be
rendy for firet freese or enow.  New models, easy to assermble.

Rush 10cfor cirenlars and $6.00 gift paddleoffer on Ki-yuks. Hurry!

EAIJ ELIDE FIE

2400 O Degrees F!II

BRONZE FOUNDRY

for Schools and Home Workshops

Complete Foundry Outfiis are avallabile in
three simes aml make it possihle for yoo
I produce aotiful bronee,  sillver or
nluminum castings in your home work-
s, Presents such as look ends, ash
trays, dishes, paper weights, leter open-
#ra, Fabble fl:rr'r:rrn ElEuary. ole., can be
quickly made by the sand cnsting 'pﬂ-ﬂ:':u
2ximiing objects can be used am mti.unmr
and sand moulds mades in s fow minutes
pme. MProvious ex mrlnnm ||.nr.|l:'nmﬁr.

[

Diomaestic I..I.I.l nl 110 walt
cycle F:I}I,‘ l'nr o m:.l.:m
bize Cruc Il B &JEH'IE FPrice
[ERT=! f‘.‘lutlﬂl l:'llrn|ll.r'|.e
aml B e dr, 25 Jha iy ina, 8 B.50
383 19 ew, in, A0 s 3 Tha.  15.00
A50 24 ew. ine 05 tm. B I, 23.850
For 110 valt T C. or 25 cyele enong
il B4.00, Priees [oo, b K, O plus 1655

,1_,_[- Mimsiourd males tax. Choek or money order

—_— e m‘:ﬁtﬁwﬁq‘t.ﬁl“w“ charges C, O, I W
KANSAS CITY SPECIALTIES CO.

P. 0. Box 6022 HKansas City, Mo.

THROW AWAY YOUR AERIAL!

New eelentific principle! Quickly rconnect the
Warren Compact Antenna to your rudio and dis-
card your old nerlal. As good or better volume
whid feception ABSOLUTELY GUARANTEEID.
Hedoess nolse. Can't get out of order, Sealed
Nakelite Case. Hize 3 In. by 34 In. Priec £1.05
postpald, Money refunded If not satisfied.

Dealers Wanted
HMIEH ARMATURE WORKS, Dept. A, WARREN, OHIO

60 POWER TELESCOPE $2.29

VARIABLE EYEPIECE. 20X—40X—60X
"EW! Ipr::t:‘:rrlnan- in um- 3 :'lllh-nr-'hn' m-.-

Most powers

Fiill mede foFf any-
where nenr th e money.
Can be collapsed to less than &
in lengrth. Multipie lens system. 30
T, ‘-Illiﬁ'l.l'll‘i in heavy brmas mount.  Drections

H:l-l' usimgr as a mm!_l: Lnd 4 oS microsoop,

il i'lr Lthat poom i
BRUWMNSCOPE CO., IhpL 410, 154 Fifth Ave.,

AmErican
Mew York, M. Y.

Hup -Iltmt of trailer trunl
and trailer life!

If interested in trailer lore as owner, builder,
buyer or prospect, you want the only magn-
zine devoted exclusively to—

Noews, artlcles and storles on sll New fentures In trafler construe=
phases of traller lfe. tion nnd eguipment.

Curront cventz (n the traller Helpa far the trafler home-
world. bullder,

OMelal announcements of all Federal, state and local laws
traller conclaves, and regulntions.

Trailer tours and traller enmp  Hunting, fshi and  other

Ligl:al;'m“t'lmrlul T+ <ol i
L state anid loen Tousekeeplng on wheels by the
traller parks. traller wife.

I}Evnl;r;n'wntu In the traller in- Advertisements—a directory In

themaelves of the field.
For 1 year monthly mail, $1, or for sample copy. ... ..... Abe

TRAILER TRAVEL Magazine, PM10,180 N. Michigan Ave., Chicage
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LOW COST POWER

Here's dependable, low=ecost power up to 60 H.P.—
complete, eampaet, portable.  Ideal for welders, com-
prssors. holsta, pumlm amusement deviess, well

ers, aerioultural and sontroae-

tors” Eﬁulpmrnl ete.  For come-
plete information, prices nod dsts
showing how A ¥ R W Unit will

¥ for iteell owl of sarings in a
ow woeks, write us or see your
local Ford Denler.

ALSO KR'W
ELECTRIC PLANTS
110 or 220 volte—20 KW. Avail-
able also in same frame to produce
Elngle [lha.ne three phase or direct
eurrent and also as an are welder,
plating dynamo or with pulley for
Er."w“ take-off, Speed 1800

17 Lock St.

EI{:LUSI'HE E.l.lII.I]EE IJ'F APPROVED FORD SHOP EEII.IIPIlEHT SINCE 1916

“a miracle of type-
writer smoothness”
—the new CORONA'

We've made nearly two
million good portables—
but these new Coronas hit
anew high, FloatingShift,
also Toonch Selector, ete,
Case and Touch-typing
lessons included., Easily
the best value we've ever
offered. Now on diaplay
everywhere. Ensy terma
=$1.00 a week,

h

COROMA
STANDARD

with the famous

“FLOATING SHIFT”

— exclusive Corona feature

On most portables, the earringe lifta when vou shift
for eapitals. Not on CORONA | Only the light type-
segment moves —and it goes down, not up! That's
the fumous 'Floating Shift"'—makes typing quieter,
faster, easier. Be sure to try it at your dealer's—or

gend coupon for leaflet.

smmme=====MAIL COUPON TODAY.crccannan=
L © Smith & Corona Typewriters, Desk 10
TR E. Washington St,, Byracuse, N, Y,

I'm thinking of boying s Corona.
tnoklet showing models nnd prices

e

e

Please semd free

MREOE oo e e e e
I e e ek e,
5, ) v, USSR el N SR e L L S UK Sl | - il L

When writing please mention Popular Mechanics
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ADJUSTABLE POWER
LOW COST AMMUNITION

Grooves ingide barrel make the Crosman a
real rifle with nll the hair-splitting accuracy
this term implies. Shoots bullet (pell) same
dinmeter as .22 powder rifle, but silently,
powerfully, with no recoil, using the terrific foree of com-
air—same foree U, 3. Navy uses to drive 2000 b,

rfedoau. Marvelous for turget, small game. Single
and 20 shot repeater models. No license required.

R ifad
barrel

SuperPells ¥ ® FREE
Best for all .22 cal. alr rifles. Caon tainl Imporiant
Heavier, longer, m o r e perfectly target & e ghusol-

Tormed (Becrel process), thus harder
hitting and more accurnte. Made
it American sta fcan Ask Your aler to
workmen. Wrile for folder. Shaw You a Crosman.

CROSMAN ARMS CO., Inc., 387 5t Paul $1, Rochester, N.Y.

Build Your Own
iler Ar Home

EW book contains TV Ory=
| N thing ¥y need to know. nHLY
\" Imeludes complete disgrams
and specifications for build-
ing both inexpensive Stand-
nrd mno

iz Facis; also Cros-
man Catalog. Write.

—

c Eyp Bl 2
SOVETE @ from tai
% lighi to kitchen stove, with W"
P ',pf" eomplete information as 1o
o whore 1o get them, and what to pay. At
¥our hooksiore, or sond $2.00 (check or
| M., ©.) for MOTOR CAR THAIL-
EHS by A. Froderick Collins to

Capts TIDy Ju B, Lippincotl Co.
2AT Sowih Bth SL
Philadsiphls, Pa.

R song et e
FREE FALL
CATALOG

| JUST OFF THE PRESS

| Most complete sporting
publication in the

| of hundreds of huntingand
| mmﬂn necessities, most
. of which we manufacture.

L. L. BEAN, Inc.
268 Main St, Freeport, Maine

Make Big Profits

Filing Saws by Machine

Start In Spare Time—Earn Up to $2 or $3
an Hour—No Experience Needed

*Am stilloperating my Foley Fller after 5 years.

Businesa better than ever this year," reporta

J. W. Veith, Pa. A FOLEY Automatic Saw

Filer Nies hand, band and clreular saws

g, ek, Xowrminly sk
. st %

for FREE PLAN, no onlﬁl.tlt.inn_ P

FOLEY MFG. CO., 1016-& Foley Bidg.
11 Main St. N. E., Minneapolis, Minn.

3 c ]
{ B i".ast Detailed description }
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&Hnrseshoe Pitching Comes Back

(Continued from page 542)

be to his right. Then, too, for the latter, it
is advisable to hold close to the toe so that
the shoe can be balanced better and result
in a good swing. The grip should be at all
times firm, comfortable and natural.

The one and three-quarters turn calls
for more wrist action than the other grip
to make the shoe open. Some players swing
the shoe edgewise along the side of the leg
to enhance the wrist action at the point of
release. It is not necessary to do this on
the one and one-quarter turn. It does
have a tendency, however, of helping the
shoe make a dead landing. The easier you
can make a shoe land, the less chance of
a ringer bouncing off.

Proper stance and delivery also are im-
portant. If you are a right-handed tosser,
stand about eighteen inches on the left
side of the peg. The right foot should be
even with the peg and the left five or six
inches back. It is imperative the right-
handed player learn to step forward with
the left foot as this is what supplies
rhythm to the action.

The shoe should be held out in front of
the face to get the proper alinement of the
opposite peg with the arm swinging in a
direct line to the stake. Another reason for
this is that the backward swing is more
easily accomplished because the weight of
the shoe gives impetus to the swing.

When delivering the shoe, step a trifle
longer than you normally do unless, of
course, you are accustomed to taking long
strides. The idea is to take a natural, easy
step that will furnish enough propelling
power for the flip.

With the body balanced and the swing
directly toward the opposite stake, the
player should endeavor to make each
pitch alike. A naturally easy swing is best,
whether it be long or short, the former
being more beneficial if it can be mas-
tered. The backward swing should extend
back as high as the head, or higher, if pos-
sible. Both the backward and forward
swings should be nearly alike without any
push to the delivery.

As in golf, a horseshoe pitcher must
follow-through on his swing if he ever
hopes to rise above mediocrity. The fol-
low-through in this case supplies the

{Continued to page 142A)
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e ki e — -y Qﬂb {Continued from page 140A)
Make Yll'lil' roper elevation to the pitch. And when
Fall Hnnting this part of the swing is neglected, the
sport becomes work instead of play.
Pﬂ"y Future Dividends From the beginning, the beginner should

try to keep the shoe at a height of eight
e s = to ten feet at the peak of its flight. When
m“‘::t‘:’:; ;s kept at this elevation, the shoes will be
b b aiee easier thrown and it will be evident to the
e —— player what he should do to cushion their
landings to keep them from bounding off
the peg. Some championship players
stretch a wire across the center of the
practice court at the desired height to
school themselves in this fundamental.
Lost ringers often decide a match so the
correct method of landing a shoe is of
While hunting this fall in your favorite [ gl:EEt sigqiﬁcance. As was pui.nteFI out in
Botls i thone's 3 seriows ghovaserss W | e previous paragraph, elevation has
no shooting surplus over the necessary =8 some bearing on the landing of the shoe,
breeding tock vecun il pouciatty B | as hes the “wobble” in flight. The wobble
greatly improved shooting. prevents the shoe from zipping toward the
EI::. EELT;S gume sesto, ; peg and then bouncing off.
and proved at_our own j et B The horseshoe game has as many haz-
ame farms. Mail Cou Mansgerne. . I ards as golf. If an opponent’s shoe stands

OW for FREE an i
valof Game Management™ | |1 up in front of the peg, ready to be knocked

;:;‘u'ﬁ,'f_.lf;,fs infetnstion § | on for a ringer, the expert must throw a
' high drop shoe that will come down be-
tween the peg and the shoe. If the shoe
is his own, he must try and knock it on,
while pitching for a straight ringer with
the second shoe. Another hazard is a shoe
resting near the peg with the calks up and
the toe near the peg. There is the danger
or the good fortune of the next shoe hit-
ting the toe calk of the other shoe and
flopping it on. Throwing skillfully to drag
. ————— another shoe on or off is also quite com-
tipn . to outer ﬁ,kﬂiﬁgjﬁﬁf ﬁzﬁ‘ﬁ&l.ﬁ“ﬂhﬁ e of mon. ’i'i:hen a shoe is leaning in front of
|': l_gﬁﬁt_:rud'-i:lgg m'i:?'g' 2.0 1’1"1”:;1':5 TAFERS BT.05 iHerew feed and against the peg, the next shoe is apt

shray uniis 8125, dend for eatalon. L Ll & to find difficulty in staying on the peg
unless it can be rung higher or beneath

G A s E N G I N E s Lh'i‘}:]l:;]:;éuslh ::;cﬁce transforms the dub

FOR MODEL AIRPLANES—BOATS

Wikvekis Carrimcs CoWrANE
Dept. J-46, East Alton, LI
Minil, FRE[L a :glpynfm MANUAL OF GAME

-----------------------------

into a polished performer. Merely tossing

#.!' ﬂE E: E:E;%: IE:EEE:E:}! ﬂwui shoes back anEi forth harms rather than
ggﬁ,_gg SToben Pt SN Price helps a player's game once he has mas-
the “wrlst wa Sl 3 ANC to" assembie Ever tered fundamentals, A player must strive
ur.oadTrunr;:iln —‘mm';dmmkl 1 t'“ﬂ'-:l‘ = = Otered! to pitﬂh h.is h'ESt at all ﬂmes WhEthET he is

of Eis. Cylin- and pision lapped to with-
in .00D3. mt includes plug, ooll, cons
denser, mnk, iEniton wire, t"ﬂin-
der, pisbon, mmled*l.in: s, Limmer;
I:l'ln.lLl:hIr'h all screws I'illl.. halin
vir, Every part is I!ullly machined
.n-l hnq-hn-d... No all, gus, batteries

or propeller in-
cluted, P o  wt - ” m .
pald  for ¥ L
Su-m.ly-h-lhm G.H,q.. Hn-
tor  eomplels

mrller block Includnd: nl.lru

alone or in competition. It's a good idea
to match flips with players who are better
than you because this is bound to raise
your ringer percentage in time. Practice
on a good court and do not throw over a

Eﬂ%ﬂﬁ“ﬁmﬂ&%‘iﬁﬂﬂoﬂ“%&l“ “"'r’n“‘_i':'n"‘..fa“'ﬁ few hundred shoes a day or every other
satleries  includsl for only H12.50. Send 3¢ for i & w
Mustrated eagal 1m1mll'|ai=n£n'r£|.|am“ op [i8* Sasessories. day. More practice than this will result

Mew ‘rnri, N. Y. in staleness or loss of shoe control.
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BOOR @® If you want to be really
popular, have all the fun, be the center of attrac-
tion everywhere, just learn to play this thrilling
instrument from Italy., A complete band or
orchestra in itself, and so easy to learn to play.

Take It Everywhere—~No other instrument can give
you half so much musical enjoyment. It's fun from the start.
But only with the new exclusive ampliphoniec Soprani is rapid
progresn assured. New ampliphonic models are lighter,
smaller, yet with increased volume, more beautiful tone,
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METAL SPECIALTIES MFG. COMPANY
Dept. P-10, 3200 Carrall Avenue, Chicago, Illinols

VENETIAN BLIND MATERIALS

You can make fine blinds for your own home at low eost, also go
intn the business, “All parts supplied, Send 10e for cdrmllr I.nﬂ
snmples of ladder tape, cord, slats and ralls,

R. A. Peterson, &300 Nerth Ashland Bivd., Chieags, Il

Accurate . . . high
grade steel . . ., pre-
cislon cut threads
s » » CArefully hard-
ened and tempered
« « « Complete range
of sizea for ordinary
requirements. Ar
your local chain
store.,

Made by HENRY L. HANSON
Worcester, Massachusetts
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Beware the Spark Plug Racket

{Continued from page 482)

tips of the electrodes and bends the wires
in an effort to restore the proper spark
gap, then reassembles the plugs, paints the
shells with black paint, packs them in
cartons which often resemble the pack-
ages of reputable manufacturers and
marks the product “rebuilt” in very in-
conspicuous letters. He offers these re-
built plugs to dealers at about half the
regular price and unscrupulous dealers
sell them as new plugs,

These reclaimed plugs are not new any
more than a secondhand tire is new. The
wear and tear on a tire, however, are
quite evident, even to the most inexperi-
enced driver, while the reconditioned
spark plug looks very much like a new
one to inexperienced eyes. Yet a set of
these reconditioned plugs may do irrep-
arable damage to a motor and, as a gen-
eral rule, the car owner would be much
better off if he had left his old plugs in
his engine if they would operate at all.

There are several reasons why worn-
out spark plugs cannot be rebuilt success-
fully to perform satisfactorily. In the first
place, the sandblasting operation neces-
sary in cleaning a plug so it will look new
destroys the shape of the insulator and
this, in turn, impairs the efficiency of the
plug because there is a very definite rela-
tionship between insulator shape and per-
formance. Also, each type or shape of
insulating core is especially designed to
operate in a certain type of engine and the
metallic shell for this plug is designed to
function properly with that particular type
of core, and with no other. The rebuilder
picks parts at random in reassembling,
giving no thought to the fitness of cores
and shells to function together. The result
is a nondescript plug with astonishing gas
leakage.

“Out of all the reclaimed plugs we have
tested,” says Otto C, Rohde, chief engi-
neer of the Champion Spark Plug com-
pany, “almost every one has shown a
leakage of fifty cubic centimeters per
minute or more, When you consider that
a gas leak of five cubic centimeters per
minute will increase the tip temperature
of the spark plug core from thirty to fifty
degrees, you can imagine the tremendous
overheating with a fifty-cubic-centimeter
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HE'LL USE LEPAGE'S

leak. Is it any wonder such plugs break
up because of excessive heat? Add to that
the fact that this excessive heat in the
plug causes preignition which inereases
the temperature of the entire combustion
chamber tremendously, and you can read-
ily picture how much damage to pistons
and valves may result.”

Another major weakness of the rebuilt
plug is that it is impossible to set the gap
properly. In a new plug, the gap is sawed
by precision machinery and set to a thou-
sandth of an inch. Its shape and width
are carefully engineered to deliver a spark
as hot as possible at this point. When the
plug is rebuilt, the only recourse of the
racketeer is to clip the electrode tips to
make a fresh metallic surface, then force
the wires together, usually by bending
the center electrode. Since the wires have
been clipped short, this results in improp-
erly gapped plugs.

Let's consider for a moment the terrific
punishment that a properly built plug
must take. If a 100-horsepower engine
develops its peak power at 3,500 revolu-
* tions per minute, a plug in this engine
must not only create the spark for 1,750
explosions each minute, but it must also
resist the force of these explosions, It gets
pretty hot in the combustion chamber too,
and the plug must withstand the heat.
The average chamber temperature may be
between 1,450 and 1,500 degrees Fahren-
heit. And then there's the matter of pres-
sure. In an engine with a compression of
five to one, the gas is exploded when it is
in a space one-fifth as large as when it
entered the cylinder. The plug must with-
stand that too.

The loss of power through-spark plugs
is negligible, but hot gases escaping along
the electrode may decrease the plug's effi-
ciency and cause it to operate at a tem-
perature for which it was not designed.
Thus a “cool” plug may become a “hot”
plug and operate at a temperature that
neither the engine nor the plug designer
intended.

Modern spark plugs of improved design
are necessary for today’s high-compres-
sion motors and it is hopeless to expect a
worn-out plug designed five or six years
ago to do the work of a modern plug, even
if it could be rebuilt to function efficiently.
If such plugs operate at all, the tremen-

{Continued to page 148A)
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@ As he points with pride to his dog-
house, his first effort in craftsmanship, he
probably didn’t use glue.

But he'll try other projects where he'll
want snug joints, reinforce nails and
screws, fill small cracks and nail holes.
Then he’ll discover that glue actually helps
to make a workmanlike job.

Will he bother with a glue pot, when
LePage's is so easy to use right from the
can? Would you, when the difference in
cost is hardly worth mentioning? You can
get it from your hardware dealer.

RUSSIA CEMENT COMPANY
Loboratories and Factery ®  Gloucester, Mass.

E AGE’S

GLUE

“guip gl

6 MOTOR %7.50

1710 H. P iilky reoler—Daubils F.O.0.

- N T Pl
Varable Spesds to GO0 H. P, M
Base 4'"x5% " Rebuilt, gunran-
Lo ;n-r‘fuﬂ for sewlng maohinoe,
polishing, buffing, coal-Dlower, oto.
Order ot onee all you can dse al

this amazingly  low price.  Send

ELOO with order. Balanne C.00, 1%

Benid 10pinstam psfor Dustrated

l  eptalog of motors, toola, ete,
MARTIN ELECTRIC T. & 5. C0D.
GOS8 Arch BL. Philadsiphis, Pa,

OF ANY GAS ENGINE

Governs Speed;

Take nny ear motor out of the chassis, equip it
with & Pierce Universal Governor, and you have § stas
tonary power.unit that runs steadily epcugh to oper-
nie even an elecitrie welder. And that's
pome test for close apecd renulation.

Pleree Universal Covernors are atand-
ard  eontrols on gesoline engines for
eommercial pu s—lor plectric lighits
Ing plants, refrigerating units, air come-
prossors, feed grinders, holsts, saw
muills welilera, oL,

Fioree Universal Governors are  the
timpe-tosted fyball type and respond ns-
stantly to each change In engine load,
maintmining uniform speed. Bolt driven.
evlther V or flst. Essily Insialls] and oever |
erualed for close regulation of speed and for

R fy g ey Covornor
n thoussnd mew ones, wh- h‘l‘lm"
The Pierce Governor Company into any

1600 Ohio Avenue, Anderson, Indiana gas motor.
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== 1= WOHF’PROHTS
|BREAK dll RECORDS

ECONOMICAL

IT & casy to make money with one of thess
5 NLY CuUB ‘flivwer planes,” Hundreds of ;murlg
PAY O men and women are learning to fiy in
Mew CUB. L 3
Schools af their own, One man earned £330
fhe first month: another sarned S1.118 the
firat fhree months . . . and what a pleasant,
CASH thrilling way to make moneyl
The New CUR is the fastest-selling airplane
the worid has ever known, And why fotl
The old CUR was known the world over as
B.I'ncg the SAFE airplnne, Mow this amart. fesl;
2 Mew CUE has no less than 20 improve-
1nm ments; groater camfoeri, more room, more
speed, greater economy and it's safer.
Fﬂ!-]" Today EVERYBODY wants to fly . and
M ht everybody can l.llnhﬂ to fly a CUB. Get
OnENLY (e Aviation MOW . . . with the New CUB

—Amprica’'s SAFE Airplane. ($1470, cabin
Payments 200058 the lumr;-?

] Buy a CUB and Learn to Fly FREE
TAYLOR AIRCRAFT COMPANY

“CUB™ IS SAFE

THE NEW

No. 10 M Strect, BRADFORD, Pennsylvanin
METAL LATHE PLANS 51
using no castings or dat cone pil-
leya, plans with specifoations $1.
pastpald. yoeLLem Mro. go.
SAVE UP to '/2 on, mazmg
OPERATES From FREE WIND POWER
A light wind furnishes electrie lights and city

4" Back geared sorew eutting lathe
Box 35, College Park Sis., Deirol, Mich,
rad i pw'lunlmm e fur the couhlry home. No
R

oF 0 Latteries. Gives  plensure  of
eare-free, full strength radio rfeceplion et
will amsre you—without power lines, Write

for 00 doy no-riak trial plan—aiso get offer
of one FREE to first user-deater in each locnlity.

User-DealerAGENTS WANTED

Under our new plan a lttle easy work bcrlrFx
i oown raedio IFHII: and @ wind charger

only £7.50 miditional. Special tempor affer
b e t—wr e guick—a le post card will do.

PARKER-McCRORY MFG. CO.
_M-751 2609 Walnut, Hansas City, Mo.

tep
Sn 3

SELL S5hs

From Aute, Store or Home

Thoiiennids rlf men and wanen
Fight in your Ioecallty are snx-
jfoue to save moaney on the plar-
chase of woaring appare] for
theemselves and their families.
Under our powerful buying plan we put

u in bBusiness for yoursell selling used and
W |'|1.I|.|:n:.-;-- uits, coals, hots, ties. hoslery, shoes—
Fiut d| 'z of wearlfE apparél lems for men, wWenen
wriad r“l!ﬂ n—at money eaving prices—made possible
throangh owur ensh purchases of bankrupt !-l-nl"ltli amal
clome-ouls,  You operate from your apto. or your home,

ar oy {aur own BARGATN MERCHANDISE STOHE—
and guickly haild 8 big profit. year T rourdd, lpmdy-
repeatingg business of Your oaw.
Our Prices are Lowest! FREE mTﬁ.LDGHEI
Wwelte gulek—lor cur FREE CATALOOLUE 1lst
. =i g t1|1-:h|l:||.1!|t3 merehandise Peme sl prige L
i) sl e ly sninali romapetEn, We iluh
| ||-|rlr|| j.lt}lur *thqu i yoar awn Iml-lnr-H- '-' ' ha
PFORTNOY & .'nl.hfh H.
a6t Roosevelt Romd, Dept. 104, Chiengo, 111
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Beware the Spark Plug Racket

{Continued from page 145A)

dous temperatures developed in modern
engines cannot fail to result in preignition
and lead to a host of other motor and ig-
nition troubles which are likely to cost
the user more than if he bought brand
new plugs every week in the year.

Protecting yourself from the spark plug
racket is comparatively simple, once you
understand what to look for. In the first
place, the person who rebuilds plugs and
sells them as such violates no law al-
though his product may be even more
worthless than the old plugs you are about
to discard. The motoerist who buys used
plugs and knows he is buying used plugs
has no one but himself to blame for results.

Wise motorists, however, do not know-
ingly put reclaimed plugs in their cars.
But unscrupulous dealers have no hesi-
tancy in buying reconditioned plugs as
such, then palming them off on car own-
ers as brand new plugs and doubling their
profit. So the first thing to do in insuring
yvourself and your car against reclaimed
plugs is to buy only from a reputable
dealer. If there is no dealer in whom wvou
have implicit confidence, buy plugs bear-
ing the name of a reputable manufacturer
and be sure they are packed in the man-
ufacturer’s original wrapper and package.
You'll need sharp eyes here, and you'll
need to know the manufacturer’s label,
because the racketeer often tries to imi-
tate the package, but he cannot legally
duplicate it and he usually protects him-
self by printing “rebuilt” or some similar
term in small type somewhere on the car-
ton.

Then, after buying new plugs, be sure
that the plugs you have purchased are the
ones that go in your car. The salesman
saw some cartons of plugs and assumed
they were to be used in his car. The car-
tons may have contained new plugs but
the ones he got did not come out of them.

If you're in doubt whether the plugs
you are purchasing are new or rebuilt,
examine the bases carefully—the ends
which screw into the motor. You should
be suspicious if the end of the center
electrode bears evidence of filing, or if it
is bent to bring it close enough to the side
electrode. This is often necessary due to

(Continued to page 148A)
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ful e with waes mmnd save
ey, Mo apopia] bools oy bullds
ing skill reguairedd. Plana show g

.![l‘ﬂ__ __-." o !_ o wrerr detail of huflding body and

- - rhsasin an pleady that it s slmest
‘_J ir [-....Hgmm a mbitaks. Plans

COMPLETE BUILDING PLANS ¥joB

tell how o bulld beds, calinets,
drawern, relriparator, how Lo get &
how Lo Enatall shertrie
ndy Culin Cramer
me g given for yarious

periect o
light mnd water aystems and wherr o buy ol paris. The Jim
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MAIL DOLLAR BILL TO JIM DANDY
Box 125-A, Wausau, Wis.

DEAL DIRECT—
FACTORY PRICES! lron-Clad Wrilten Guaranfes!

A |..-nnzr post eard heings wou our mew, full-
color 2d-page BARGAIN CATALDG free. AMa
musliels Lo chiooss Do 4 Wb 17 tubes; AC-
[T All-Wave, Car and few Farm sets that
operate ko el rndios]

10-DAY NO-RISK HOME TRIAL!

sl paont card or coupon below for full de-
tnils of our D-aday Bo-risk trial ~
il Agrent-User propoal tion!

\ NOW - T T
mﬂl“ﬂ“‘rurl:‘l.ﬂ'n?g;. DEFT. E,

A real money- 4
Without obligation, send me new 1037

minking offer.
x Catalog snd 30-day trial plan,
Write at once HAME s csnsprsnsspnaninnns

me . S
for territary. 3 ADPRESS . ycssssssasssssnnsssa

AMAZIN
CAN 2235 OPENER

WOR BY NEW MAGIC METHOD
%l:lll-..n-i af 1.1.'--||n|-u walting for it.
‘hree deviees all in one.  Openn
Cans, Jars, Bottles of any slss, &
shape or style in a JIfy. Takes off entire top of can. Leaves
velvet stnooth eilges, No eut, brulsed fingers. Removes tightest
jar tops Instantly. Flis on walls; plways ready, handy. Money-
L eowes back guarantes

g th AGENTS! BIG PAY EVERY WEEHK

Startling demondtration makes instant sabe

= Ingly livwe prriond Two Magle Belling Man [aiLEr
L mongy Inko ';llll.fihlt'hfﬂ_ Trial sample offer
- MAGIC PRODUCTS COMPANY
1418 Pondloton Ave., Dept. CP-371, 5t. Louls, Mo.

AGENTS!

Amng=

Lowest Prices Ever Offered

Four. jaw indopamdeni &8 & hown

A guality tonl, pecurstely & iWeH
made, Band draft or money
order. 1f not entirely satisfied, 5457
return chuek In & daye and
Pos i bd

we will refund your mohey.
5 inch Chuck 58.87 B inch Chuck SEAT
JOHN L ALEXANDER, 424 Superier S1, Debrokl, Mich.
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ARE MAKING HISTORY
IN 1936

All through history, before and since Columbus
discovered a new world with 3 ships in his fleer,
the number 3 has stood for success.

Today 3 file brands — Nicholson — Black Dia-
mond — McCafirey — are making history at the
work benches of thousands of hobbyists helping
these home experts remove stock faster and do
more intricate work.

Are you interested in making models or would
you like to produce decorative and useful articles
from metal? Let these three outstanding files help
yvou., Your hardware store carries them in all shapes
and sizes for every home filing need. Nicholson File
Company, Providence, R. L., U. 5. A,

FEFi

Patent:
Pending

A FILE FOR EVERY PURPOSE

When writing ploase mention Popular Mechanica
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For yn:t ‘Round Pleasure
Travel by COVERED WABIJH
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COVERED WAGON COMPANY

[l L] L
TRAVEL BY l:ﬂ'll"lllﬂ WEHDH « « AND SAVE

You'll never g0 back to oll or
preduse for lubricating thoosands
ol plares nropndd @ oear, homie,
shop oFf oMer altor voo leprm the
prest lubrlesting aod lasting
fualities of Dison's Mierolyne
FPoawderad Cirs |.'|||||r L:|||]1|:|l
v.hh the Grmpli-Air G Tt &
the one lubricant tha I SELEETN l:
trn, gum or drip and s peoot
ngalnsy peld=, alkalles gnd brine
Clreulpr deseriling many uses
nml name of dealer near vog
spfil G Teguest

JOS. DIXON CRUCIBLE CoO.
Dzpl. 26-CG, Jersey City, N. J.

Ask wour duﬂ.lf:r or write

4834 nﬂlll'l“l]" St.

@Il Gl FW U WIREWATT in

- as place of 1 watt composi-
}.*'4,_.-1'_{.{_"_’1.." J'_‘.'r tion units,. They are
wire-wound — no noise
or fluctuation in  wvalue
with temperature changes,

¥
'

"
-
=
i'-.

HMITE MFG. CO.
Chicago, Ilinois

POPULAR MECHANICS

Mt Clemens, Michigan

Derhy Rocers - Midge! Autes
Cooster Wogoms - Bloytle Troilers
Wheslbarrews - Sroaters - pie

[T,
MUSSELMAN

The most marvelous tire
inventlon of the age. Per-
focted and patented by-the in-
vemter of the air wheel for alr-
planes., That iz th e Musselman
Doenut Cord. Siee Iﬂ"'ﬂl"a" Tire
mounted on Cadmium plated steel dise

-hnlh |mlllrlI ad ;mt-blrihw I:lﬂi‘rlrlql, TIr:
requires oniy o 8. @mir pressure.
Hauls loads u 200 Ibe. per wheel,
uU. 8 Patent 2&1.!-1.55 Th:u Doenut
tires take less m!r to propel any vehiole.
They float over road bumps and swurimce
abgtructions as well as winning coasting
pontests. You ean boild any wvehicle men-
tioned or shown with our hlus print draw-
ings at 25¢ each. Wheel and parts book-
et free on reguest.

THE MUSSELMAN PRODUCTS CO.
H24T7-d St Clair Ave., Clewveland, ©Ohio

:
e
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ADVERTISING SECTION

Beware the Spark Plug Racket

{Continued from page 148A)

clipping the ends of the wires. Also, sand-
blasting usually leaves telltale marks at
the base of the insulator which are easy
to detect.

Finally, a new plug has a natural, dull
rust-resistant finish which it is impossible
to duplicate with black paint. A coating
of paint over a plug is virtually a sure
sign that it is a rebuilt plug. If you do get
stung, you'll find the paint gone after one
day’s driving and a set of brown second-
hand plugs nestling where you thought
the black, shiny new ones were,

It’s also a good idea, even if you trust
your dealer, to have him specify on the
hill of sale that the plugs you are buying
are new and unused. No reputable dealer
will object and it may scare even the un-
serupulous one into installing a set of plugs
off the shelf instead of picking them out
of the barrel under the counter, And that,
in turn, is likely to save you an expensive
engine repair bill.

® You'll learn more
quickly and easily to
play a P-A Sax, Trum-

t, Clarinet, or Trom- |
one, because P-As are
ensier to blow and have guch beauntiful
tone. Thousands in use. Strongest guar-
antee backed by old, reliable manufactur-
er. Moderate prices. Home trial. Easy
terms. See your music dealer or write for
beautiful free book. Mention Il:nl-l.mmell'I!L"l'..F

PAN-AMERICAN

1003 P-A Building Elkhart, Indiana

CHARTIER ~
GRINDER.
q:i.“.an edge on twist :
lmru.. Il.lh'l.' tulh-rl ll-..r'll'uI
¥ wim wxler

r - v s,

|||-.||-H-|r J-|| rIr.'IIl | '-I|| I|

i bl ] L |.|.| ALl e I II
A i il i e --.

3 Dillﬂ:ﬂ IIII:IIanIn Deopt. 15, Qak Park, 111,

Tor0 wee
TO WEEK
Blg eash profits for you; full or spare
timed ver 250 household necessitles—
things peaple :::lthu_‘. Proven fastsel
ers stendy fepoalors, o arnliEs viery I'Ir"-l'-

day., FOit T DORSEDAN GIVEN r
YVOITAS BONUSE. ['ll show you how -

me3g BEZ
] EE

o #tart kbt oneed esnd yon everything—Hig
Ihasiay l-.|r1|' T | kel g |l|"'|||| !|-'I1|l|
FILEE—X d el el o k.
ALEBERT H|I.|..-h ﬂ“: L] lvi '|:|I| i

When writing please mention Popular Mechanics



POPULAR MECHANICS ADVERTISING SECTION 149A

nbout theass sensational
mew Conn Band Instruments,
Many wonderfol, exclosive fea-
turea! Today ,more than sver,
Conna are the **choice of wn“'E
¥, the artists.” Youo'll ad-
vuncnﬂi;nier and take FUH
mots [ n B QeEnLing
f.ﬂ.r Conn — made by the warld's

" lmrgest manuofacturer. See
i\ ,Lnu.r d-‘nlcr or write us for
) Emay Payment
uﬂer Heunlm mutmmunt.
C. B. l:llﬂﬂ I..TD. HBUH
103 Conn Bldg.

Blll H-I}N!T FOR AQGENTS

Low prices make HUMANETTES Gig sellers.
We Mfumish ligt of prospecis In your ne I-E!h'lhl:lr-
hood who will pay from 8100 (0 &2,
showing samples of LIFETIME HL i ‘ES. If you wanb to make
mun:uié r:u.-a. id nwme for free sa @ 1|r:|:|_|u-||u|||:|_ Al onoE.

Bapk. 10-5, cnnc-nn.l.tl Ohia

MAKE 200 TOYS an Hour.. Jor L, Each!

Bell toys at big profits. Get this complete outfit. You can make 3
different characters thonsands of times in moulded metal. Includes

nd jull easting equipment. Prive $2.50. Elee-

paints for mlnrtn
trically uuemeu Bend money order, atatl c:lm!h aof . B,
Boldiers, Wild Wesl Cow + B. Mushiss

Gunners, EXTRA MOULD !ur J Inrge Fgyrm

ol fida imclude olher seldiers, sannon, baitle-

hipm, animals, Busk Regers toys (31. Wh
Chinier o 108 Ditterewi Charscters
FRE 2 BIG ILLUETRATED
BOOKS DN CASTING

RAPAPORT BROS., 703 WEST OoHIOD S-TH_EE‘I‘, CHICAGO

Start a Mail Order Business at Home

———m
No maperience redguiced No tanviesing or house to housa
gelling. Work In your apare tlme. Opportunity to bild o
wirll ||!|'.I|||_' sl ness Strirtly  lesltimate o Wikleat
grhame or gtock outiit Benid stamp right now for my Amas-
Ing I'ir"ir

UNION SALES CO.,P.0. Box13-M, New Rochelle, N.Y.

59 UP Freight

Paid or
Erected.

“L‘rrltl 1 Hr“ '#lurr:uh. and Granive. Hll'tﬂl from
1 il

§ | CJaiirs -_1 Wi Saving

J1GSAW

CODoro u iilde
U.S.A.

|5o _-_r_‘“"“f

POST PAID

Tnetuding 13 assoried Bsdes, Aadaplers,
Prizzl Tnspriiedlane Fikl i "\.u

B Bnky
fi Lid S Lalile A BeIFL  Enw “The
u.u.:. eulter—Dest  ever e Doe i Jdigmaker'' cuts wood
maney. wp ks IV thick
FREE eataloif llustrating complete power ool line: Shaper,
Cilrcular Saw with ollioss bearings, 53 eachi Drill Pross,;
82.00; completely equipped Lathes, 82 & 80; Sonder, 81, el All
praciies] tools for rosl work. Ooler today or send card for cotalog.

J & H Metal Products Co. 5 Commercial 51. Rochester, N. Y.

Now you can get

QUAKER STATE

SUPERFTINE

GREASES

® NOW thousands of car dealers,

garages and service stations all over

the country are equipped to lubricate your
car with genuine Quaker State Greasss,
Greases made to the same high-quality
standards as Quaker State Motor Oil.
Greases that wear. Greases that are
especially made for each part of your car.

Get Ready for Winter. Cold weather

will soon be here. Don't let it catch you
with Summer lubricants in your car.

That means hard starting . . . stiff, clashing
gears . . . slow pick-up . . . loss of power
. « « wear and tear on the whole car,
Change to Winter grades of Quaker State
Motor Oil and Greases as indicated by
the Quaker State Chek-Chart lubrication
guide, and your car will perform as
sweetly in Winter as it did in Summer,

Grease your car at the intervals
recommended by its maker. Always use
Quaker State Superfine Greases and

GO FARTHER

BEFORE THE FirsT SQUEAK

Look for the dealer displaying this sign . . .

Quaker Scate Oil Refining Company, Oil City, Pennsylvania

When writing to advertisers please mention Popular Mechanics
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Many Features Found Only
In Expemwe Bench Saws!

DRIVER 8" BENCH SAW

* Priced as shown, complete less motor and
belt, with geared “self-indexing mitre gauge.
And you'll say 1t's the biggest $24.95 worth of
quality equipment you ever saw. 16"x13" ma-
chine ground grnj iron table, tilts to 45°, SKF
hall bearings. blade raised by worm gear,
max. depth cut 2‘,’4 Examine its quality fea-
tures yourself at your Driver Dealer’s and write
for colorful new folder on 1937 Driver Tools.
Walker-Turner Co., Inc., 1106 South Ave.,
Plainfeld, N. J.

Ask Dealer About Easy Payment Plan

DRIV ERT W I-OW ERYTO01S

Win a Free Trip
3 to Europe on the
QUEEN MARY

alsa 28 Cash Prizes —
Medals, Cups for Bulld-
ing this 18 In. Mode

Wouldn't you 1ik
i Free l||| l
White.star f" or 350, Cash Money? Fhe
r Erlaner, or e E Culyl cRD Are o
Prizes in uu- i Model Hulldine GJlnl.cL?L t :-t e lm-_;ﬁﬂ nm-:ﬂl
Contest Kit mnmlnlm: m fully finighed *Hedl- Hollow Hull and
all Parts, Materinls and Plans to build and dn-mtn this 187 Model.

J |r|||||_

Start now; IUs easy; full dewails and contest entry blank In every Kit.
AEK your dealer or Complete Kit 5 ml’]ul 10¢
send  your order directe ONlY sasessssssns Fostage

R M. 5. OUEEN M.I.]L.r!!!. sl“'l‘c.h “-d.l. Pa .

AY =31 55 " long = Earch Eign i

B, 8 NORMANDIE—3214" JONE.: 266664 ssm We l‘l'.1I of Denver,

Liner REX—20Y long mdd S0c extra.

EKits contain shaped wnud hulim wn-nd dl‘.ll."tl.., ruperstructure, meial
ftlngs, plIm photos, Instructions and everything for compleis Models.
Sgnd S¢ for Model Boat and Alrplane Catalogues.

The IDEAL Company, 26 West 19th Street, MNew York

Balanece as above with 1-50: 1-20; 2-10; 1-5
and 2-2 gram welghts based 3 "x3 3 "-$4.75.
Catalog with 3000 flluserations of bormiory ppparniue
pent for B0, Catalog listing 10,000 chemieals, drege,
flawore, eie. amd 1700 selentifie books sent for 28eg
Wholessle Price List 1000 #l, 100,

Laboratory Materlals Company, 639 E. T1st 5t., Chicago, 1.

GROW MUSHROOMS im your ecellar or shed. Exclusive
4 BEW Drocess. |1l|:'|;|:’f. better, quicker ME. More
¢ monay for you! Enemsutr sew damand. & buy
Mushroomsa. Wrile lar §res Bosk.

l-.-'hn Mushroom I.llll'lrhll..ld.. anL 707, Toronts, lﬂlL

ﬂlll YOUR

TRAILERS

feook of 10 molds, with cemplete plans and Instrostions on one model.
___ toD. VAN OOSTVELDT, 171 MARSTON. DEPT. 55,

“llnlcnnFT ﬂ?ﬁn and weaving materials,

ames, bhasketry materials—
Leathereraft. Cotton, Yarn,

Mall » dollar
. MICH.

ra.‘t.tnn raﬂ'ilé:rm rush, fibre.
. Warp. nd 10¢ for Cat-

alog. Instructlons free.
AMERICAN REEDCRAFT CORFPORATION
Dept. P 130 Beskhman Street MHew York City

c 0 P Y_ST A M THE STAMP OF A

THOUSAND USES

Printa posteards, letters, menus, =-:!.m.-

wark, notires, drawiny \gR, Lo elf,

Used by thousands of busi con-

cernd, schoode, elut chorches, and

others, Cuick, clean, automatic, in-

stantly changeahle, Ask your stationer
1 or write us direct,

THE STENCIL-STAMP CO., INC.
531 Park Row New York, N. Y.

Renew old buildings. Make new mnatruetmn OTE [Er=
manent and attraetive. Plostic Colorerete is waterproofed.
It fuses with any masonry surface. It fills all cracks. It
can be applied In any thickness and in 30 colors, Fully
proven by over 12 vears sctual use under all conditions and
every chimate,

OFFERS BIG EARNINGS

Owners everywhere want to enhanee present
values. With this machine you ean supply
this blg waiting market with permanent
Calorerete at amazingly low eost. UIJﬂ".I.I-t-r.rm
report cost of 2o ap I)er 8. and sell
up to Jo. Some have paid for r.halr equi
ment from first few jobs, Machine capaci
& Lo 1,0MH) Bq, Fi. per hoar,

t the facts. Bend for books, “Proven
Business Opportanity Wirite today. It
may mean extra income for yoi.

COLORCRETE INDUSTRIES, INC.
BT Cttawa Ave. HOLLAND, MICH.

AGENTS #reii GOLD LETTERS
B Mo B ol o o s mne

METALLIC LETTER CO., 438 N. Clark St., Chicago
T MAKE PRODUCTS AT HOME— 2 prover~

extreets & hossshold nesessitbes.  Chemissls, botiles ln&
nﬁEHTE Inbels farmished. .'Iu:ll sdil water. No experiomee . Up
Bell yourseld or hire agents, Bond paing for

SUPPLY RNyt
EACTORY STANDARD CHEMICAL CO,

| 1M E. Secend 5t., Dept. C-106, Dayton, O Ilhln

DRILL_INDEX K eep your drills in &

DRILL-INDEX.

Works like a eard index. A flip of the

wrist opens the case. Four sizes. Ask
your dealer or write (o

Huot Mig. Ca., Foot Schulze Bldg., $1. Paul,Minn.
GO INTO BUSINESS N2550%0

3005 PROFIT!
Rell new and used clothing direct from your home, aoto or store
Urulwull all eompetition. EASY qALEq—F‘A'IT REPEAT ORDERS{
We furnish everything and show wou how. Handsome profils every
day in the year. No selling e:ﬂwrlnm necessary. Write at onece for

our Big Money Catalop—IL's
Liguidation Merchandise Co., 550 E. 43rd S5t., Dept. D-18, Chicage, 11I.

PI.ITI'.. w"l L] Hnu- I.lni"n.l.l '-u'bur
1/30 H.P. 5000 . 52.95 Plus 25c PP, 'Ellmll'-urlt“
II.'JIUI-H 'EI.EFTRIE 'I'm H

560 Washingion Bhvi. . Buot, 350, CHICAGO, 11 |Abi
BUILD CLOCKS

Hall dochs am high priced in ptores —
i mi llnnllpllnl-:l ng ihem
sAflvine _agicing els I E

L] IIII'I'r Hok pricing  fivoss B
wilghi moveeanis [rodn ’II|1:|.\, nnd =
drawing of esaily Dl nalfit he

r T
Case—siari naw. H.UEHFII. CHIHI CLOCK CO. Duilding 12, Guitenberg. lows

SEughTIUH-&L XMAS CARp.
Iy “Yﬁ
n..@..mf::m iy 2%

TII Folder® 'E#:H box Assm't

ey
ples FREE ocnspprowvel. W,

l.ll'llldlillthln-ﬂ

PROCESS, Dept. KH-285, 1956 Ba. Troy, CHICAGO
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DO YOU GET CREDIT foryour GOOD IDEAS ?

HONEST, DO YOU THINK TYPING
MAKES ANy KEAL DIFFEREMNCE 7

'~ SURE IT DDE;-:K

SU
YOU THINK STRAIGHTER
WHEHN YOU SEE YOUR
THOUGHTS IN COLWD
TYPE - AND |DEAS
§ COME QUICKER,TDO!

LOOK, HONEY' ! A 810 RAISE
FOR THAT IDEA | TYPED
AND SENT IN TO THE BOSS.

TO THE BOS5 T HE NEVER
A SEEMS TO SEE MINE!

MAYDE HE HASNT THE
TIME TO READ LONG,

HAND-WRITTEN MEMOS.
| TYPE MINE UP AT HOME.

I'™M GLAD YOU TOOK BOR'S
ADVICE AND BOUNGHT A
REMINGTON mﬁr.amej

Greatest Bargain in 10 Years!
ANY REMINGTON PORTABLE NOW 10¢ A DAY

= 10-Day Frea
g Trial Offer

I{H—I:HT NOW, vou ean get o brand new  Use it Prove to yourself, with the FREE FRE E
Item !'T-'-II_.\IIi*-:_'L' i Portable foronfy Ite  TYPING COURSE we send wvoo. that yoig Typing C

o dny. 1t8 lightning-fast prtion is vo quietthat  enn lsarm to trpi i g fow .|:1-,-'._ Thon if van X

you ean ty¥pa nnywhere ot mny time without  don't think E'I ia the finest portable yon ||-|-.--- Carrying Case

disturbing others, Standurd kevbonrd, Vari-  over us pedd, gond it haek st our sxpense, WE

Bble line spacer, double shift key. Auto- PAY ALL ELHI PPING I_"HA RGES. Or keop r T S S . N e Sl v '1
matie ribbon reverss. Everything yott need It and pay for it at only 10 A DAY, You Remington Rand Ine, I‘h: it D12

for completa writing equipment, PLUS THE  get a typing course and enrrying caso shso- 315 Fourth Avenue Fork, N. Y. |

NOIS;.LE?S FEATURE! lutely FREE. Get the fuoll detalls without Tell me “-ithuqt‘ nhl! tion, how te got |
You den't risk a penny. You ean get this  obligntion! Clip out this conpon right now, n New H:r:lingtan Nuhef:iﬂi ‘artahle, Fres

Bemington Moiseleas Portable direct from and mail it today! Tyning Course and Carrying Coasg, for 10 I

the fnetory for o TEN-DAY FREE TRIAL a dny. Send eatalogue,

Nama I
speciac FACTORY-TO-YOU OFFER wnit rooav: T nai—— _j

FHEE TRAILER PARTS CATALOG

We'll save voo mooey or—axles, springs, wheels,
i.'-:.!uplorn. windows, sinks, water pumps, brakes, re-
frigerator, beds. lamps, infide and oot, 6V tamps,

furniture, jacks—everything. Speclal discount to

manuiacturem, bullders® trallers [or n.h- = JIFE Sﬂ'&iﬁd,
= WAR-A-VAN INDUSTR

Dapt A. F, 308 Weat | Ran dolph I-'Ir-!.. CHICAGD

e ot e o 524,60

wlek, naay 1:1-1- r-|I p-u;l. IH'll-r\. ferniture, raclintors, -
ehinery—anpehin L] TS, i R |H'vn. Bt Baohon [4_
Heapitals, Offica rlll.r.‘“rl.'l:l, e, Bmall, compact. Carry an
where, wﬂ'lih.l. nmly 44 Ihs. Complate with Spray Gum; 15 t
Hoge, FULLY h[mmm::}.n Only 820,80 eI, Chieagpo.

10 Dfpn-l.t alance O, 0. D or sond for Fren Clrodar.
ICEAL PUMPF CG.. DOI Washington St..  Ghisage, lils

NE SEHSATIGHIIL TRADE BUILDER

2r.|j:'ln.u.l "':hudlul-: Chest Card'' fastest
ey mmker forf agents. No bBlanks.
Rartadl mm:anu uy on BlEht. Cuaranbesd It-:ni:nv “ea’h

crpase sales 1059 o D07, Our men making $12.50 Commission
o B20.00 Iil!l.lilﬂl “HITE QUICK for Free Oubfit and On Ewva
Extra Botus ¥ T,05

'I‘hl- is the duct described on pages
=462, Sept. Issue, Popular Mechanics.

mLIH-‘HING ALUMINUM once was considered Impossilile!
Nuiwi.wlth lAlumuweldt{?L;hinIr :l.Tnd FLUX tht.ﬁljub inhgmumur:‘iﬁm:d
[ regags 2] ¥ B uba Bl TR n fact, any me ean aoldered to
b ;*T wul'ld S Smal]esl LU’I.Id.SpEiI,kEI‘ RHdlﬂS Eluml.lfmn J‘:rpi'umln B pe’rﬂoc't. bond. -A,FLEJMA“'ELLI is 10 times
1 . 1 & ndful, Walght only 11 & Bl stronger than ordinary solder. It can be machined—will take a
. Ui ' k- brillinnt finish and can be plated. ¢ Regardiess of the metal you
want to solder. Aluminum, a-}t-ulnlm-g Steel, Die Cast Metal, Cast
[ron, Brass, Copper, Ete, ALUMAWELD does a rmanent job.
Bold on our MONEY BAUK GUARANTEE—SPECIAL INTIO-
DUCTORY OFFER to POPULAR MECHANICS HEADERS.
y and o 1 fior Regular $1.25 Kit umm[mna 6 bars of ALUMAWELID, 1 batths
0. OO _' || 'II L LELY reeady W Flux, 1 ©il 'l‘amﬁn-: ‘I.'.’Irb Brush and Instruction S'huﬂ all for
o or Bi.bE. - S £1.00 post paid, all Coupon Today!

A UI'I}FIUJEI.[F F[IIT]PFI[W FI[I'IERIEH

ACE BUSINESS BUILDERS .7 f 2, | s i SOLDERS ALUMINUM

II.|F||1I

1 ki bd—=drdl b - ner i
U ILT I\- m |I|lr|||:
rrorEgal L
el -ill | [4 J “ 'I.'!.I-

ll|t|l|. .|||._.||-|.._
K u1"||r|,-. with =at

sanly Mol

# E;-.I'::..I-n |n-.- -.-ill.:n.-:nl‘- T y : -.il 1-.": p
gt ORIV WOw!
#A | “TINYTONE RADIO €O,
ﬁ. Dept. P.10
Hearnoy, Nebraska
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SPEED WITH SAFETY! This Union Po
gific Aoet uses Pennzall In cutting 17
hours off old Coost-te-Chicage rail
stheduler. City af Portland, City of
Los Angales, City ol San Francico®

#This train operated jointly with Southern Pacific.

Pennzoil’s margin of safety enables you to
drive farther between crankcase drains. See
your independent dealer for correct grade of

Pennzoil for your car.

PENNZOIL GIVES YOUR CAR AN EITEA

MARGIN OF SAFETY

Pantwall Ga.

WORLDS SAFEST OIL GUARDS
HHS‘I‘ TRANSCONTINENTAL Fl[H’
STREAMLINER

The huge Diesel engines of these
streamliners are three times as
hard on oil as your car. Yet regular
Pennzoil stands up safely on their
2,000-mile, high-speed runs.

So think what an amazing margin
of safety you get when you use in
your car the same Pennzoil that
experts insist on for all three of

Union Pacific's Coast-to-Chisago
streamliners!

Member Fenn, Grads Crode Ol Asen. Permit Ho 2

ARE YOUR KEYS THE ONLY KEYS
to your shop, home, offies, store, garage, oto.? Why be Indoubt? Don™t
take chances., Learn how to resst }'uur mrn cylinders so that keya
that may be In the hands of old e HITE

Afterse v v

wiLh fur r1| ||||}E'|I.|

wlll be alile to resad

w-ll -h:r very easlly,
HENLD NOW]

EARN UP TO 5355 WEEKLY
introdusing NEW WAY TOBMOKE. We furnish you
Froe Clgarettes. Ask any man to have & Free Smolke.
linnd him LIGHTELD Clgarette from besutiiul poeket=
glze " Magle Case.”  Just touch button. Presto! Out
comes Lighted Clgarette automatieally, No batteries
or eleetricity. Get Magie Case for 16 odays’ triel at
our risk. Btate favorite brand cigarettea
MAGCIC CASE MFRS.. Dept. P-371
#4234 Cozens Ave. Si. Lowis Ma.

MARVELOUS INVENTION!

Allin-one”Combination
Blow Torch s Soldering fron

Now gamge men, plumbers, mechanics,
nginerts pan o0t cost and  time—arith
this new Justrite Combination Blow
Torch and Boldering Iron! Bupplics ite
own pressuré—without poumps of sy
kind. Ceneraies lis own heat—wiithout
chareanl or stove.  Lighi, econvenlent,
portable, oolproot gives 1007 customer
DEMON-

n.l.rl:fmnlm HELLE ON
ETHATION

AGEHT!-" SAMPLES: Aspecial
propasition for new, (ast-working ngents
who ean start now—and produee!
Esclusine Territaries are apen for agenta
who know how in pell this PROVED
MONEY MARKER. Thousanids of
Jurtrite Torches are in wse now. Thia
suceess in romdy lor YOU! Write today !

JUSTRITE MFG. CO.
2081 Southport, Dept. JM-10, Chicago

100 PFPAGE BOOK No. 8

Make H*_uulllul ]'1| nllurf
il il 1 : THE

Tl Tt :.'\.,\ FEe ||I|1||'\|1. ::-F inlmying, 1

plamqups,
i ' b 1II|I anyarn
| D3 pal r-u!... b enlor,
n:llp,nsnu.u Iﬂ;ﬂp “‘.n:vu;: cu
T2 MARY STREE AGO

ENSATIONAL MOUSE TRAP
4 Child Can Safely Set It =

Al Srpel— Nickol Plated—Se1n with touch inger or foot—
Mo Aore Nipped Fingers. Remove Mouse from trap with=-
out ioaching— Lightning trigger nection. Sokl by most
hinrdware, grocery nnid wariety stores everywhern, also nll

Montgomery-Ward storea, Il umshle to sbinin, send 305 for
2 mumss traps or 3% fer 1 el trap,

Company, 3954 Drexel Blvd, Depl 10, Chicagn

PLEASURE OR
PROFIT

ow yoo san kave jist the boat vou've ilwiys wkits
power, wndl, oF row bost—and s1 Pk bl Lo eost.
plus the fun of building. Maks s niee profii | yoo sank
i pmll, Get the

BOAT BOOK — New Edition

Ha" Y (]W s fua s book with & new boate sdded, shows masetly
Ve Jour i 1o build 18 different popilday bosts, Hiep-by [
miructlons with hundreds of phetares.  Cllves all nap,

BDH+T1.“5 Y#QT" awibiids mmd materinbe mrile rackng hydmpluns, ks

E. ards, oui-bonrds, miiimg and sertbonal el is carry om
or BI'" td TI"'IEI'I"I wRF. Also old Ford motor for s sse and sl [
Libis, |:lll||'-n|lu bont kimks, mavienibn rales, #ie, Vom
ran"l g0 WIOng., winlly prepared lor Lhose wit b loited
tocks and akilll.  Priee only 33,  Wrilte [or descriptive
{1 lder or order sow pay pusiman mn delivery.

P M
opular Mechanics

AT HOME

Reom 10308
200 Easi Umiaris Sirewl,
CHICAGD

When writing please montion Popular Mechanica
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[.earn to Re—Seal Your Chairs

Huove you a chair, stool or
beneh that you  would
like to re-seat? We will
t-l:nnh you how to do it
Use either Cane, Rush,
Reed, Splints, Fibra Hush,
Cane Webbing or Grass,

Instruction Book Only 10c
Send 100 today for our il-
Justrated Instruction Book

nnd priee list explaining how to do Seat Weaving,

The H, H. PERKINS C0., 252 Shelion Ave., New Haven, Conn.

and nﬂ:u populer projec

10, 30-kn. M:ul:un rlndmi Biuz;nnl'ﬂr A=2, Gizroom doll maneion;
E' pirint ﬂtam h 5. Illustrated csislog oyer 28 projects
lnnn‘.nr Hh tod

900 WORKSHOP IDEAS! |}

How to Make Articles of Beauty and Utility that Sell
Giot the most ous of your hebby, Turn your ”MAKE IT

Wiork Shop hours inte profit. The “Make It )’OURSELF"

Yourself" book shows you what to make
INCLUDES:

and bow to make it, with that " professions
roush’ — modelp—==toye=——usalol
decarntive articlés of =il kinds.

MNewent nd:l._l!lnn—l.ﬂﬂ pages, 821 Toyan —Models —Furni-
piciures, ¥ x 10 mghn-_. Bent ture—0arden Equipment
postpaid for $3.00 or in U. 8. and —Home Hepaire—Sports
possomions C.0O.ID.—¥ou pay ; Equinment—Auto Kinks
poRlmAaD. q) J —Hadio Equipment—

1 = i

COrder Now., Workshop Tools and
POPULAR Muchinory. Articles
MECHANICS ain Working: Wood.

Metal, Loather,
Ete.,

"SHOP NOTES”

Ideas, Kinks,Helps ==
1936 SHOP NOTES and

LATHE HANDBOOK

Extra Big Book A FEW OF 360 ARTICLES

Value— ONLY 9 8¢ Shiop Notes for ) 036 ns 234
For Both ﬁfﬁ?ﬁ%ﬁ; S Eome of the

R o TR

on Imnl kinks and short cuts. Get Auto Serviee Lilnks

Hrake Toster
Irrill Press Work
Electrical Kinks
Furniture Making

otes for 1036 and make
mntu.:-' For many years the helpfal,
handy gulde for men dolng mechani-

carpentry, nauto puirll:ui. Latha C t ink
concrete, plumbing, electricnl, perating i
buliding, Model \Inh-rﬁ Helps

Bander for Lathe

Blieet Metal, Things to
Do With

Tool Kinka

Welding and Cutting

Wood Turning Helps

Workshop Kinks

SEND NO MONEYI

Combination offer above 058

mApsanry, rlrm!mg.
home repalr work, ete. Now ready
=—1934 edition and famous Lathe
Handbook—both for only 85 centa.

2000 Money Making Ideas
for Shop and Handy Men

Get the Ehau Notes Library. Com-
ete gt 5 books—Ower 800 pages—
() pletiures—2000 money making cents. Bhop Notes Library
facts, methods, processes and tme —34  books—S01.560, Pay
saving kinks. ‘They'll u& for Poﬂ:hl-l'i plus few cents de-
themselves over and over. ‘hode Ivery In U, 8. nnd posses-
get only 82,50, Order now, Bupply glons. Jlsewhere remit
soon exhausted. with order. Order now.

Popular Mechanics Press, Room 13084, 200 East OntarioSt., Chicago

mpil faacinating with our blueprints.
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Man, what Bargains!

Now every workshop can afford these
NEW LOW-PRICED

Black & Decker Electric Tools
’ NEW

& INCH
BENCH GRINDER,

NEW
6-INCH BENCH GRINDER

Even the smallest shop can afford this power

Fri'ndﬁr' ust the thing for tmmf&nl. ht grind-
ng, uﬁ{ng polishing, wire-brushing, ete. uipped
with tool rests, wheel gu carrying handle and rub-

ber feet which anchor it firmly without bolts. Fitted
with “Compao’ oil-less bearings. All moving parts carg-
fully balanced. A great tool for only $24.
MHEW 14-INCH JUNIOR DRILL—a sturdy, practical
tool which will handle a thousand and one joba arcund
the shop, home or garage. Drives twist drills up to 14-
inch in metal; wood lu:m up to }ﬁ-m:h. Also drives
wheels for Imht grinding, b , wire-brushing, polish-
ing, ctc. Has big :n:.r-:np andle; sliding t]m.mh
gwitch: powerful universal motor; 3-jaw keyed chuck.
A sensation—for only $19.50.
:,&-IN CHJUNIOR DRILL (notshown) drills holes

ufo o 12" in metal; 114" in wood; drives hole saws up to

3l5" in any material 8 hack saw will cut. A wanderful
bargain—only $35.
MAIL THE COUPON today for the name of the nearest
dealer where you can see these new B. & D. Tools and
for free circular giving complete descriptions.

MAIL THIS COUPON NOW

| The Black & Decker Mfg. Co., i
| ¢10Pennsylvania Ave., Towson, Md. I
| Plense send me Free Literature describing new low-

priced Black 8 Decker Tools and the address of my |
| nearest B. & D. dealer. I
}  F T, T e ———— l
| OCCUPAIION cem s e e e e s s s n i ——— |
| Address.c.cconninninnnan. I
| [ 8 P Lo 7T A ———

—— i — . ——— —— i — — — — — — — ——

When writing to advertisers pleass mention Popular Mechanics



et into this PROFIT
HAKINE BUSINESS

) S:mg;‘f:ed ARC WELDING

EARN $150 to $300
EXTRA Profit Monthly

New low prices on modern 40 Volt
Bimplifed Are Welding makes this

maoney making serviee avallahls to
ghops that up until now eould not
affard it. It opens the doors to
hundreds of big paying jobs that
carry 4 real profit [or you., Hobart
Ia far eadler to operate, [nater on
each job—anil guarantesd to bring

uality welding to yourghop.

't miss today s apportunity to
get into this moat profitable busi-
T —aXtrn Ijmﬂta will easily pay
for your welder without expense

to FouL
“AUILD YOUR OWN"—Port-
able Welder with Hobart Gener-
ator unit and auto engine or chassis, Lets
you operate any place, especially on tha

ofitnhle outside jobs, Ensily saves you

300 to 8500
“ELECTRIC DRIVE "—In negw small
Elres as well as lerge, the new Hobart 40
Volt Welder s the most profitable shop
welder you can own. Welds Inster, saves
ourrent
EASIEST TO OPERATE
Hobart Welders are Slmplified In opera-
tinn. Weld [aster. Your own men can
use suooessiully. Uneertalnty of obtaln=
ing eorrect welding ourrent ellminated.
G0, EXTRA CAPACITY

40 Valt Ratings mean easior welding with
pew ooated rodd.  Automatle reastance
handles light welding work without los-
\ng arc. REMOTE CONTROL
o ezt powd. Combels weldes frem any workba
podnt. Haves I1r1|| and mevd [or lelper an uwrllm;i
'3 r:umrrﬂrl!
HOBART 16 l"'l.BT]:'.'FlT'*I.T-T.Thf w FI.-T'FFI.
TOIAY —mal b Clowura neenl
Nary, Ford Mot |r -n-.l :: slag Ints hl.lhdll!lll-dt
welifing and fopils shops sssli month,

GET 30 DAYS TRIAL—
AT OUR RISK
NO INVESTMENT TERMS—
PROFITS PAY FOR IT
Extra earnings nnd savings pos-
gible with Hobart Welllers make
1t easy for you to own one without
eXpense,  YOu CAD @VEn rent o ngw
Hobart — and later purchase It
without loss. Check Hental Pur-

chase Plan.

RT EROS., Box M10Eé Troy, Ohile
Tell me moré about

i ji'l1|||4||-|.= 'ul;r Dwn | J‘I:n-mldM- Ons Englne

I :|L.iu.-1ﬂ: |h-n-|- "|'|"-||.|r!' I ]:ln'lh:rl Trial — Esny

Iorma
[ 1 Rentsl Plan Priviloge of Purchass

[ ) Bend FREE Boskiet on Walding. Atiached letier tolls sl
the woth wa wiat ta do.

30 DAYS’
TRIAL

You don't take our
word [or Hobart be-
Ing five vears ahead
In performance mod
deslgn — we glve you
30 Days" Trial at our
risk, to prove it.

You can join a band or orchestra

quickly, playing an easy-to-learn Elkhart instro-
ment. Fru:(t_.hnrtpinr.u res and tells nses of all band
and orcheatra instruments—eornet, saxophone, trom-
bone, ete., helps you choose the one for your talent,
FREE TRIAL: EASY PAYMENTS. Write now for
details and Free Chart, without obligation.

ELEHANT BAND INETRUMENT CO., 1000A JACKEON ST., ELEHART, IND.

ELKH ART m——

Qo
Z
<<
==
L
w
}_
-
D
<
=
O
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COMPLETE

New Home Factory
Makes New Kind of
Potato Chips—Donuts
—3Salted Nuts

Btop looking for something
dimeult. Turn potatoss lnto
opsh. [ show you Just how
with my newly perfected out-
fit. Start anywhere. Very
little eash needed. Exolusive loeation
Profite pour in. No experience nesded. [
turnish the plans. Begin anywhere—viliage,
small town, alty or suburb. A blg oppor-
tunity Is walting, BDusiness permanent.

MAKE UP TO 30022 PROFIT
0'" nnw HlTEHlILs I:||I|.|IrlI-.:Inl-lllLllrEllt*i Ijr‘.:'-l.u-'lt'r-

Haw materials are plentiful and cheap. “r'r‘-" ¥pe ¥ i”"':"-"i
Highly perfected outft and confidentinl plans |[#hlTe endmel
make operation sirmple. with startling profits | LOUS D Cooking
certain. Vat  Direct-to-tal

WE HELP FINANCE YOU high speed Shicer,

enntrifugnl Greassa
itractor, Ther-
and loeate ¥ou. Bend no money, just name,
[or book of Imots and [ree opportunity.

mameter Prsi=
tively everything
neEsEEary tn s1Ar

LONG-EAKINS COMPANY |71 (0%
1028-5 High 5t., Springlield, Ohio price

Operates without tubes or batteries

Ataiabig poekel smdls Ma bn poelet oF
pllrlul 'ihuﬂf:r thas n elgnratis paeke
Mo crystals Lo adjwt or bolher
lrl.l.l:ﬁu whi minving part—ng
fpkesn, MHeautilul clear tone and
ynisiesl sslestividy mie] vl
Can ba wsed by ANYONE ANY=
WHEHE Dibectisns dncluded fos
i i Jsotels, offiess, mulos, of boms,
whili pyeling, Wnibig o on  Uradoe,
Thomeards of miisted owners repord

o AL PRopE SRS %ﬂ-
$
N

| tely Naothing Liks Tt A fiere fl'-;\."llrl:lll ‘mln:r“r“ H e
Whita “m"; Grean, Blie and Red ”.mmu.'f-‘r'a’:.'-ﬂ complale with
nldnt phone ready to lwben,  Hesd oply §1.00 Aad ¥ jraslmin

Prices Are ADVANCING

Buy at BOTTOM Prices

All owver the world, thrifty, farsighted people are

golng tn take advantage ui this last chance to buy

bilanes o send 500 (A, O, Cash, Cheek) and we will sond poats
hm Tdew] gift for sy bay, “Giuneanteml, Order Nowl State oobor,

MNYTOME RADIO CO., Dept. P-10, Kearnay, Meb.,

g (juality watches st these low prices. We bought
S theso watchea for you st bottom ptz" . When

thege are gone, even our great buying power
will not enable us to continue solling these
fine watches and dismonds at such low

prices. )
Diamond Rings
Wrist Watches

{ Write for our New Dipmomd Ring of
{.! Romanoe and Dulova Wrlst Watch Cata-
IllH Ihnl}‘ll:‘ marveloos neEw destlEns At
prices whieh cannot be sontlnoed Cnitmboig
sent FREE. Al Watcher and Diamomndas
Sold on Easy Paymenis.

When writing te advertisers please mention Popular Mechonics
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FOR FACTORY OR HOME 5HOP

NEW Befza TOOLS

PROVIDE EFFICIENCY AND,
ACCURACY AT LOW COST.

Delta Motor-driven Tools
have spread rapidly into
many thousands of indus-
trial plants as well as home
workshops. And no won-
der! Compact, rugged, ac-
curate with many features
not found on heavy expen-
give machines—Delta Tools
offer dependable quality and
skillful design at surpris-
ingly low cost, Before

,
o .
. F Eh A ’ 1 ¥
_"Tht JHP" Dwlta  10-imeh Chreullar Saw, wliown tl:l Thi Htllt!'{'*.lflb new tﬂﬂl,‘- !‘.i
wtratiom s .-. T with the us W ey s - e
';,.'-.'...'.‘:’,.J}1:P|.f;;2;,'.:lr;';‘,';:1'.",':,j,;,,k., E,',E',',,;J,‘;“:,r,,,r';;,, sure to see the new 1937
" =t o o i w shap, r =
Pattern shep, contractor and Wullder. o Delta line.

New 1937 Line to Be Announced Shortly
SEND COUPON—Get on mailing list

The new 1937 Delta Catalog will be off the press soon. It will con-
tain full description, illustrations and photographs of the complete
Delta Line, ineluding the many new Delta Tools with improvements
incorporated in the 1937 line.

Every man interested in low-cost, quality tools should see the new
Delta Catalog. In order to make sure that vour name will be placed
on the mailing list to receive a copy, send the coupon below today
At the same time enclose only 10¢ for the new 1937 book of ** Prae-
tical Delta Projects,”” Book No. 3, containing 32 pages of new and
novel things to make, with many blue prints, working drawings,
photographs, illustrations—and complete directions, Be sure to
mail the coupon at onee.

New 1937 Project Book
Now out, the new 32-page hook
No. 3 of “Practical Delty Projects”—
crowded with new and “out of
ordinary” things to make—with
many photographs, working drawings,
and easy-to-understand illustrations.

. DELTA MANUFACTURING CO., Dept. A1036

L || €00-634 E. Vienna Ave., Hltwlul:ju,':ll'll.. I
clt“.h I I enclose I0e (stamps or eoln) for which plesse |

PRALE. o || ot ot el Bofes el btk R7E S

T 1, L B [HASE Ma on Four

O.‘i'ds malling list to receive 1037 Delta tatalog of quallty
PRO - |
e

witt | motar-driven woodworking tools.

Simple, complete instructions make MNAME. e Ago I
every project easy to follow. Every R RN RN R i B I
woodworker should have this book. Send | AGEREEE. . |
10¢ with coupon. 1937 Delta catalog | ciey. . R 1 S — |
mailed postpaid. 7| O Check here it you are a Delia ier now. H

When wrifing to advertisers please meation Popular Mechanics
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DOUBLE A

Power

v i
The Champion 5 outatnnding
wwer tool valoe, Culs I.I tor 14y fnches

! | S«inch table, 10=inch iturdy

adju=table gulde

thd | rnf:
- ¥ -h-c'l'. |4||| 4[:'.'.-'1'. T3 E¢d o Inet
i) I

L ....--.|:-..-. B ullsgiarg
Ilql lﬂﬁ:'ﬂ.rl 5 amwrriad Dlides, FSe axiils
WOoOODWO RKER'S VISE 51.13%
Brromg. rugged, praciicsl.  Carelully apd
ngurntely fnished. Jaws, 6 by 2 675 inchen,
Crpen to 6 inehes _E-bumlu: wi. i Ib.  Pries,
enly .38, propaid easi of Bockins.

MOTOR-DRIVEN HACK SAW

- .
The new, porinhls Plonssr @ sturdy, G

Wigilt Tor haed e, Mewideil [n Every
phap and gamge, Cuals I=frh #sieck, Has
Beingh maw ldnde, steong vies, gul stee]
imars, firm east ron Frems Aocurate]
enanbited for tree puitlng, I!r-.-uh-m-n-mlr- spoed, 12R-150 sirokss per minuis
recommended, WM H. P, Bhipping wi, 30 (b hlﬂ,
Blook parsler, to seady sback Trom raas,

Motor
$8.948, prepakl sas of Mockiva.

HET!L LATHE

1936 model, longite Illil %ltll
bheavy=duty, & by 15 Inches for
cision turning. [-In-linw apln ]
Oflite bronze-heari n% t.ml:_
Btllrdr tallstock, 0, 1 Morse
60° eenters. 26=ineh bed,

taper
-l—um ulley. Aprurately Atted and machined. Easily sonverted
to w turning lathe, Bhipping wt. 27 Th. Price. 510.95, prepald

east of Hockles. Extra, 4-Step Pulley, for motor or lineshaft, 75e
extra. J-in. 4-Jaw Independent Chuck, $4.50 extra.
WRITE FOR FREE LITERATURE

Dwmeribos full ling of wood apd metal ltles, grindsrm, nandere, spindle shapers, drifls,
[LCET .l'rullrirr llta, line shalt eguipment smd nm_-r-mp-l Thrders Blbed promptiy,
Prion for pomtlanseul 1, 8, only. Wesi of Rockien, prices pre F, O, B, Ann Arbor, Mich .,
Euat of Hookses, :u-r-;uxl

DOUEBLE-A PRODUCTS CO., "'".'-.
d0T Meo. Fitth Avenuas -f= Ann Arber, Mich.

BRASS TAPPING

Get this blg outfit for metal tapplng. Make
artistle PBookends, Degk Hacks, What-Not
HRacka and Plagues. Equipment Inelodes
lywood, special non-tarnishable metals,
pping hammer, 2 tapping tools, BUIIFIJ of
nalls, and design tterns fpacked In at-

tragtive ocarton, your F R E E

denler or send $1,50 for cn:-m-
CATALOG

late outft making
RAPAPORT BROS., 703 W, Ohio St., Chicago

Fo ..E G Money- Hakmg..l]nmlg ALL Work
Use e F/FEL-GEARED LIERENCH KIT
; ® ACTTODAY, snd

-l‘lhﬁmlu.t Hand Tosl lnvention of
ALLTime.. uh'lmuhhlllh
slory Here: bol..del us send you

MOST AMAZING Hq-i:u. FIEE'
** They will Please and Astound you!

e ﬁ:ﬂThh_FEmi_TFﬁﬂihﬁu-dhu (on & Posteard will |
| do). Get FREE—10]-Picture Munual of Mechanics, with . . [] User Offiers,
i Or, Wih.. [ DISTRIBUTOR, Territory and FREE KIT Ofiers.

== PR——

VEST POCKET M.'II:IIHE HAOHIHE

Adills, Hu.!.:tnr-u. Mulllplir& Diividea, Doss work of cosily *l
[

machine. Not n toy. Million dollar eapasity. Simple ssd

1 " rl. sosurnte, Gusrantocd § yesra.
.50
e —
Total Coat 1

~—SEND NO MONEY—
Junt name and nddress, Wa wi]'l ship Calruladior immediaiely. o
O delivery |.n:r sk E .50 (plus [ew gents posiagei

i (I eiakds [, sl 1

T y & 1o additienal In Leatherstis J
"“I L ane, LI mat d il triid you grt yumr meney

1 I.lIJI .“,: J,“- back, Tjnr'r':-:";.\.':ufm OF euTigH ED CBERs Wrie for

i (TN Aep Propean, CALCULATOR MACHINE €O, (Mirs.) [
] el P. 0. Bax 1118, Dept. 31, GHIGAGD, ILLINDIS.

R ——— SR —

FOPULAR MECHANICS ADVERTISING SECTION

* BUILDERS
*BUYERS

SM%"}&"J’? » OWNERS

CGuarnnteed to contain more valeble informea-
tion for trailer builders than any book ever
offered] Tells to build tops, beds, eald-
pots, drawers, oto. How to nstall slectrio
|-I-t|!1 and water myetemer—page sfter pags
of  wahuble information suggeations,
wcienm mbout building and uu[n‘ trnilern that
will save you time and money! Tho
[ of parts and equipment includea
everyihing s truiler builder and user ean
possibly  want—over 200  iteme—
axlea, hitohes, windown, lights, pumpa,
minkn, toilets, mattresses, ebe., sto.—
all in & variety from which to chooss.
Bend 28e todey forn nnp:f ef Lhis ook —thn
first pomplete manual and citalog isewed,
Satisfaction poeitively guarsntond)

TRAILER SUPPLY CO.
Box 438-A Wausau, Wis.

GUARANTEED FOR LIFE

MONEY BACK GUARANTEE
WITH EACH PEN SET

SAMPLE 30¢
D0Z. =5
33.00 [

Suggestod selling price fie
box. Consists of: fountaln 1'| ."rl:l'-J with the latest Ty pee,
stainlesa durium point, vaeuum filler and transparent bamel.  Mes
chaniecal pencil to mateh. Comées lo attractive mottled colors.
{Bend for FREE Wholesale Catalog of 3000 f(est sellers.)

SPORS COD. §-36 MAIN ST., Le Conter, Minn.

Rl Vapuum pen set -Hthu.F
slze 4,

Audda, subtracts
only 4 ounces.
ente, Hebining

SRRt e S AGEHTS
ﬁ. M. Cieary, Dept. 26, 303 W. Monroe St, Chicago
Write PR COMPANY, B35 Hnwnrd IL.

for you every week
ralsing ROYAL squab
baby birds, Orders walting
for hundreds af theou-
Melrose, Massachusetts. Refor any bank,

sands. Easy to ralee. You get your money
lullrr r E

Ivldes, moitiplies like $200 Trn-:‘h :vn
y n

for them when only 25 days old. Bend F-ct.
U. 5. stamp tor particulars and picture book:

Mra. M, M. enrned $267 In 3 weeks (sworn state-

ment) raising mushrooms for us in her celiar!

E‘“"‘.,“.d"‘.,'[:ﬁ e ‘{,.:“:.’..‘.’.' T
ki it l:l:lrﬂu e, il L, g N

Ave.  Dopl
EHT

BDYE G FUM. ‘rhl Bpipar (oL
ohject, m:ﬂ:u:.h!rn -:l..ml'uki-. ‘E'M!K.ﬂ.ﬂﬁ nmﬁn u-lrhru Hire, take pletures
without enmers. “Yeu'll like "sm.” 1 pachage with ardar.

MARVEL MFG.CO. Dept. B0 -_— HEW HI'FEH CONN.

When writing please mention Popular Mechanics
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1eib-TYPE CHE
BURNE

INVEN

without COAL orW0OD

(7

TWICE THE HEAT AT LESS COST—NO DIRT OR ASHES
QUICK HEAT AT TURN OF VALVE

COOKS A MEAL for LESS

An Ampzing New-Type Oil Burner Which Experts and 15,000 Users Say BEATS
ANY EVER GOTTEN OUT FOR LOW COST, PERFECT PERFORMANCE,
Burna Cheap Oil a NEW WAY Without Pre-generating or Clogging Up, Cuts Fuel

Bills in Hallf and Pays for Itsell Quickly by What It Saves
YOU CAN TEST THIS REMARKABLE SUPER FLAME OIL

REEAD BELOW HOW
BUENER in

Your Own Home or Businesa FREE OF RISK. Then Mail Coupon,

Why burn eosl or wood with (s dlrt and
drudeery  of bullding an feading  fires?
Why rry ashes nnd get w 0, Elow=g
ifig Mot Wit you enn burn cheap o
NEW WAY and get TWIUDE THE HEAT
gt LESS COST—anid have QUICK HEA’']
regulnted to any degree desired by & stmple

turn of a valve?

Your prefent coal or woodd stove, heating
Etove of furnace can be Otted easily and
qQuickly with our Super Flame "“"HEAT
WANGS”  Thousands have acclaimed it the
most perfect oll burner. Nothing ke it
ever on Lthe market—the lowest priced
eMelent oll burner—Posltively gusranteed
NOT TO OLOd:, NOT To CARBON OR
ETOP UP. The only oll burner that has a
record of over 11 '{EJ.I.TH constant use without
ever needing any cleaning. Slmple—&ale—eco=
nomical—no ¢lectrioal conneoLlons—mng moy-
Ing parts to wear out—all unnecessary parts
eliminated —does better work at less cost,
Burns 959% alr and 5% cheap oll and the re-
=ilt ja TWIUCE THE HEAT OF CCOAL by
simply turning valve, What an Engineer
of Hatieanal Reputation Says:

tipa ta ek Al 14

W E
= W Lovelpoe- 4y
WHAT LUSERS 5AY:
Thars are fiftesn okl barsers of difforent kinda

svmle, ole k. Alo,

here higi Hont King in chraprat and  osp—
J. K. Goldihorp=—Washington,

I get mors heat from your barner than T ever
had from ooal, wood or nnything rise 1 sver
burned in my furnmee—W. . Nicholson—Ind

My wile"and lier mother ssy thoy have reduoed
their coal bill fifiy percant sines they put yoor
odl burner in—W, 5. Collins, Pa.

Your oil burner l= the poor man's [riepd-—
L. Gradnar—X, .

TRY AT OUR RISK—30 DAYS TRIAL

If you want 1o BAVE MOXEY in enoking and
heating ¥ou may try the "HEAT KING™ AT
OUR RISK—FProva that it ends drodeesry and
dirt of eoal or wood, euis fus] bills in balf, pass
for itsell guickly by what it SAVER., Yoo musi
e maiisfied under our Libeml goarnntes or Y007

TED

In Your Present
StoveorFurnace

n:'.:b'
-
[ ]

1=}
=]
[Ert

(A ELTE,

o\

Slips 'Into
Any STOVE
RANGE or
FURNACE
ON OR OFF AT
Turn of VALVE

m

nnd salesmen offered to one ensrgetic man or
women in snch loeality who will demonsirais
snd take ordors. Send ne money-—just sign
and mail coupon (o e postenrd will da),
You ean't loas for hore's a rovolutionsary
cheap new type oil burner that i= min, soo-
nomionl amd effivient. So mail coupon quick,
ha first in your loenlity to learn how sndis-
lactory pil heat ran really be and how you enn

Combustion principles of the Hoat King nro PFAY FOR THE BURNER ABSOLUTELY MAKE REAL MONEY spare or full tlne.
mlmple, slfivant, eecsllapnt—assures sounomios] NOTHING., Muil Couwpon or Io postonrd  toedep—BNOW,
e S——

SALESMEN M
AGENTS oisraisurons— B1G MONEY I YYYTERFTTIT-T.TT
Startling low prll:l‘! uts this house wel heited and owner b wtill reving
amazing new-type oll burner 3boul the woaderful birer, 1 can disposs of
within the reach of everyone. No ;'iﬁr:-.,"_li-tz.ﬂ.[_h"h MCTA LI S R = o
wonder so many homes, small Demand for ol binners is greal. ave Gfteen l UHITED FACTORIES, M.761 Pastory Hidg. l
business firma, oil Alling stations, sleonen stariing,. Wonld like $p tarm out 200 Hanms  Cliy, Ma
"::;-'Er.“::'" h:;énﬂdlittﬁl?ztu:llnm::: hqﬁ':rt'|Ei::::{i_-ii-u":.&,Ir'iur:r:-_l..'-um ration toane ] Wit hout et or ‘...|.rl.|_-.u|.-;.J Jush remseans TRIAL OFFER |
. & el il enmpEnisE— e e on the wonderful “HEAT KING® O Burner sent WITHOUT
!‘lﬁ:iﬂ;! Tl:'-l:ﬂ";ﬂl in snies. ATl ﬂrHI;IIT. largpest il 1 W. DeJefers— I T T“ml-lrl:-” LEAT K LA ] 8 WITHOUE I
(D7 have to do is to bring it to I am a plumber, have installed all kinds ol «f
the attention of pros l:lil and LSRN TR, Bty | LA VEF e b baee Vet wien ik l N l
ahow how Lt Ives ‘.[E"‘K HE.I'L'I:[‘ ;lLIII"II:I'L"th'::_'l.ll.h"h'lwni_"wbl;“'.[‘ia- '[;.;F I e Py AP A g L e e
H[l'lTEIl E EAPE “’l'l"l-'lﬂ'ﬂ o Gy 1 sesling a3r—1 . L. ;e hnlsop— "
i i If you want to DOUBLE and Aidress. . I
DIRL, AN AL R Y Flils T S M2
SAVES—then reap BIG CASH your own business, you can't it I
PROFITS It sells fast because Prat the “HEAT K{hﬁ" s ;:T I Foresmammararnaneresnssnsasrrnsararrasrrnsnaransnnn '
P’ m y ; ; W
MONTiouk. chean. 5 -ODSERDE, Ol BURNER SAMPLE AT NO J S s i
% COST and CASH IN BI1G PROFITS.

WHAT SALESMEN SAY: Act guick—be FIRST In your l O Cheek heve if you alse want s know Low fo make money
Greatly plewsed with fnetallations. Tnetalled ooe  Jocality—MATL COUPON at right in mabes nw.- ol wour pwn and get NO COST S8AMIPLE. I
wivem weatlher was 10 degrees below s, Kept or Ic mlt"f‘d tﬂdlr—NﬂW. l Thie dess NOT obllgats by sny ways
UNITED FACTORIES M-751 Factory Building Kansas City, Mo, %, o on oo o o o o o o o o o o o J
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AIR COMPRESSOR
FROM FORD PARTS

60 cubic feet capacity. Will operate rock drill, pav-
ing breaker, spades, tampers, riveting hammer,
rivet busters, sanders, ecarving tools, sand blast,
hoist, saw, ete.

Available as a complete machine with automatic
control or may be assembled by the customer. Write
for literature.

GORDON SMITH & COMPANY, INC.
BOX 285 BOWLING GREEN, KY.

Dandruff!’

THIS MENACE MUST 0!

Lucky Tiger Hair Tonic rids your scalp

of every speck of dandruff...used by

millions...safe for children and adults...

foed use Lucky Tiger now and enjoy

(-1 the tingle of new life and

A _\ cl.ﬂ.lﬂil:lm“ +COSLS little at
' i’-'i’l druggists and barbers.

i BUY SELL-TRADE

All Makes of Home Woerkshop Machinery
Kew amd used, Trade in your old equipment for the newest Delin, Bolee-Crine, and
Iiriver fmaphines, L=t pe save you moaey on your mecshinery purebssss,

Sampson Machinery Co., Dept. M, Central City, Nebr.

MAMNHEIM
S
- e

POCKET SLIDE RULE i‘l

With A-B-C.-D Seales. Multiplies, divides, uares, takes
square rool, flnds flrrumlﬂm and area of {:qull,‘.u.. fi inches
long—thin constroct lon, Woed or Celluloid. Fits in vest
pocket. BSend 1 in cun.h. mnﬂ.e-j' order, or check and receiva
Ellde mle with genuine leather cass and inetrucilons. Box M,
M. MANHEIM CO.. 15 E. 26th St.. NEW YORK CITY_

SAFETY OIL-IGNITION CONTROL

This low eost devies prevents burning out expensive motor
bearings and saves many other eostly repair bills due to lack of
afl. It shuts off E."n“r motor beflore i'uur oll gets down to the
damger polnt. Bafety Odl-Ignition Control alse prevents
running down your battery too. When your motor stops with
your switch on, it sutomatically turms It off. Only 8500 aod
easlly Installed. OGet ons now befors you bave a big repalr il

SAFETY OIL-IGNITION CONTROL
503 13th Avenue HNew Brighton, Pa.

POPULAR MECHANICS ADVERTISING SECTION

Bicycle Horn Clears the Road

The horn-motor armature on contocting the front
tire, is driven at high speed

Here is a bicycle horn that can be heard
many hundred feet ahead, and it costs
practically nothing. Just get an old auto
horn of the motor-driven type from the
junk yard and cut out a half-moon shaped
section from one side of the motor hous-
ing as shown, so that the armature will be
exposed. Then bolt it to a bracket of the
type indicated and clamp it to the bicycle
fork with the exposed part of the armature
directly above the tire. When you pull
up on the free end of the bracket arm, the
armature will contact the tire and be
driven at high speed in a manner similar
to that of a regular bicycle siren.

Opening a Sealed Envelope

It's easy to open a sealed letter by alternately pull-
ing on the Aap and envelope

Instead of steaming a sealed envelope
to open it, I find that less damage is done
to the paper by opening it as follows: Lay
it, flap side down, on a smooth surface and
work it gently away from the flap as
shown. Then turn it over and pull on the
flap, repeating this operation alternately
until the flap is loosened. You will have
to use a little mucilage to reseal the letter.

—Andrew Vena, New York, N. Y.
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STABLISHING new mileage records on cars in all sec-
tions of the country, the Vacu-matic again scores in a
new speed record established by Bob McKenzie transcon-

tinental automobile champion. Los Angeles to Chicago —
2,322 miles in 39 hours and 42 minutes— driving 75 and 80
to maintain a speed average of 59.7 miles per hour!

Here is speed—a gruelling grind—where quick accelaration,
greater top speed — and less stops for gasoline mean those
precious moments saved that make new speed records possible
The same Vacu-matie that helped Bob McKenzie establish this speed
record and gave him such fine gas savings is now available for all
car owners, It is positively automatic—simple to install—inexpen-
sive—and pays for itself many times over in gas savings

&= - - Nothing Like It!
Vacu-matic is entirgly different! It operates on the super-
charge principle by automatically adding a charge of extra
oxygen, drawn free from the outer air, into the heart of the
gas mixture. It is entirely AUTOMATIC and allows the
motor to “breathe” at the correct time, opering and closing
automatically as required, No idl-
ing troubles—no carburetor adjust-
ments necessary. 1t is so simple it
will amaze you—so practical it will
save you many dollars on gas costs.

Fits All Cars

VACU-MATIC is constructed of six

Agents and
Balesmen

VACU-MATIC offers
a splendid opportunity
for unusual sales and
profits, Valuable terri-

tories now heing as- | parts, assembled and fused into one unit,
signed. Check and mail | correctly adjusted and

coupon. factary. Nothing to rvegulate. Easily
attached in ten minutes.

The VACU-MATIC Co. Wauwatosa, Wis.

i SEIT L .
I— A5
e UM ~gatlt e B . ;
T Tot7 6. Y5 gooust® e \ T i — e |
Loua, gort 8 ' i : vy
o e BN e
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g Tag® st ; N ‘*r
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e | Coast-to-Chicag
o BT Soraged 3P o var asr "1 - l(‘.ﬁgﬂ
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e ) ot S et B ecor
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CORES
GAIN!

New Supercharge
Principle

IN ORI

MORE POWER - MORE SPEED
FASTER PICK-UP - - NEW LIFE

=

T

Guaranteed Gas Savings

VACU-MATIC must prove itself on every car. It is
guaranteed to give worthwhile gas savings, quicker pick-up
and more power, or it costs you nothing. “On my V-8
Ford it works miracles”, says Ralph Fields, James Secley
—"0On an International Truck on a round trip to Cleve-
land, 385 miles, it saved 19 gallons of gas.”" A. V. Grove
—*"On the Buick it showed 5 miles more per gallon."” F.
5. Peck—"1 average 22 miles per gal. on my Plymouth,
an increase of 7 miles, for a saving of $15.00 a month, or
%180.00 a year.” Wm. Lyons—"Averaged 25 miles on a
gal. with a Model A Ford at 40 miles per hour." '

Free Details

You owe it to yourself to know all about this remarkable
discovery. Mail the coupon below. Start saving gas with
VACU-MATIC and enjoy a new driving thrill! There's
no obligation—so get the facts now! Write today!

r

e

T

= = =FREE OFFER COUPON = = = o

THE VACU-MATIC COMPANY ]
| 7617-241 'W. State 5t, Waowatona, Wis,
I Gentlemen: Please send me full particulars concerning the |
Vacu-matic and details of your Free Offer. This of course i
] does not obligate me in any way.
I Name ..ovese sassssrmssnnm T T T L aEEEEE :
I hdl’lm ............ i FABEEFEA A AR s ssanREEE 1
1 CIY sirivainnvaivanns vosrass SLAIE.isanpsbsnnsg |

[] Cheek here (f interested in selling proposition.
h--—-—---———--—-

)

When writing to advertisers please mention Popular Mechanics
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W}dﬁ" 9”x3' SOUTH BEND
< 80OK° I WORKSHOP LATHE

LESS MOTOR DRIVE

IF DESIRED

Hiow 2 Grinad
Latha Toal Curar Bars |

ﬁ’.—-
How ta Finis I

| 2 P ..

- 1 2 | = 2 . L e
wh Pistond ; ’, A BACK GEARED
L | . . SCREW CUTTING LATHE

sl B
. = -

i'

Mo, 415-YA 915" awing by 3° bed Workshop Bench Lathe with 1| 15
Drive, ¥ H.I" Heversing Motor, Switch and beli tem I| colinbenih 5103

A PRECISION LATHE
The Mew 9-inch Workahop Lat

Tinthe with Tl Cloar peve Sdadrew, 5 OTHER SIZES
Hall Thrust ]'-l'll'rl' .' -- :'...l _I. Bu_un_uu_uﬂ_mu EHIHG

s e rhalP" S

d
o Bore Rebobbitte
Connocting Rodi

arrow (omd to carriage, proe

How o Teu ond Trug o i
CHLLARE ST thren

Difteruntioly

in all bed
lengths

:u-r‘..;:.:l-l‘.'u--l spom e e I1- the fins
herpy sl toxsl room.  Used
:.:-'r|--<_ Use coupon or

ails, ree postpakl, $B,|g - W

wark in L
Iu all im

Maching Write fr'-
Haw to

Hywh"h

South Bendl lathnr Works o

809 E. Madison St South Bend, Ind.

$1200

(1 N, 10 Noe . s 1l Moe

O No. 12 25¢

= SouthB ndL h W ﬁ"." g 4 Nao, 193-C 16" x 6" Quick Change
H L aths YWorks L, i— ki e Gear Underneath Belt Motor
: 904 E. Madison 5t., South Bend, Ind. | = = . Deiven Lathe complete with
- Please send the following: TH i i I—ill'lu'll'"; 11:l-".lli'. reversing switch
+ [ONollée ONo2Me ONad Me el AT : compiete as showi,

: i \I 4 10e [ No. 5 10¢ [ No, 6 Mc i s ey weight 2300 pounda . . 51?5
: Nao, T Mé [ No. 8 Hoe O No. @ 10 115

3 5 i ! "
1 We i Liaila No. 15 Frea —— i | i -
[0 General Catalog No. 95 Frea - y " ..a‘r":ﬁ" 1|t \J'

MName

IS SOUTH BEND (Peccision LATHES
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Safe at the Plate....

....a casualty
ten feet beyond

His Head Cut Open
Harold Genesen Rushed
to Camp Hospital Where

Lights Fail

WE HAVE A “twilight league" at our
summer camp. One time, when | was on
second base and a teammate made a hit, |
dashed for home, thinking of nothing but
how badly we needed another run.

I crossed the plate breathless and ran
smack into a bat a fellow was swinging
carelessly. It laid open a deep wound along
my eyebrow, so they took me to the doc-
tor's cabin. It was getting dusk and the
camp electric plant was out of order, so the
doctor told the boys to bring flashlights.
We all had them, of course, but only one
boy had one bright enough for the doctor
to use. It was an Eveready Boy Scout.
And the fellow who owned it said it was
brighter because he had real, fresh Ever-
eady Batteries in it and not just any old

kind. That accident ahuwed me that just
having a flashlight isn't enough . . . you've
got to hava: good fresh Eveready Batterm
in it...if you are going
to live up to the Scout
motto: *'Be Prepared.”

EVEREADY
BATTERIES

Waaa || are FRESH
. BATTERIES

MNATIONAL CARBON CoO.,
INC., 30 East 42nd Street,
New York, New York

3
g
=]
« DEC \936

WHY DO YOU ALWAYS
BUY THAT KIND 7

Tvey'ne DATED |
READYS.. see
THAT DATE LINE?
YOU CAN DEPEND
{JON THEM DBECAUSE] =
you KNOW

\- " THE"!’ RE FRESH,

it il

YOUR HUSEAND
CERTAINLY KHNOWS
HIS BATTERIES , MA-
DAME.THAT DATE

LINE PROTECTS THE
BUYER AGAINST
THE CHANCE OF
GETTIMG A STALE
BATTERY.




"NEWSCOMESFIRST," says Miss
Helen Malen, reporter, ' edting, second
So [ wen o Camels. Food psoes berres anid
digests easier when T smoke Camels.””

HUUMAN COMETS. Hugo and Mario Facchini ||:1..|.'|_']';.-r -_{uep into the FIRST in the Albany-New York OQuthoard
maw of & monater cannon, A fabl—a prgid f—and these human bollees Marathon | Clayion Bishop says: ""Camels
huortle across the arend. As a rest of digeston, this stands by 1self. " We are a swell aid to digesdon—make my fogd
smoke Camels,” says Hugn., "Cameéls keep digestion working smoothly.™” rasie beorer and digest eanier.”"

PEOPLE CAN MEET TERRIFIC STRAIN~YET ENJOY GOOD DIGESTION.

SMOKERS SPEAK FROM EXPERIEMCE WHEN THEY SAY -

‘\-"""—_- I’J
opErN life bombards us all with a
h{ thousand and one shocks and ner-

L. vous irritations. The straintells on digestion
( 4 4 +oslows down the flow of digestive fluids,

And it 15 o the comforting cheer and

’ ; refreshment of Camels that one naturally
o {Jﬂ-ccﬂj- g y turns to put More enjoyment INto exring.
,5|'| YO I.'||||I'|.' YOur L .‘li!ll\'.i"I acr 1!]'..'.:.1‘-!!‘!:‘-':'\
Camels are |||.|||u froam I - A . i
finer, MORE EXPEN- the flow of digestive fluids speeds up...
SIVE TOBACCOS
Turkizh and Domesric Fop— ich 1) 1
—than any other . With the waorid.

alkalinity 15 increased. You feel at rights

popular hrand.

Camels set you right! And they don't

et On YoOur nerves or fre your taste,




