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FATE Led Them to a Living Tomb!

But Edward Eiskamp

and Six Com-
panions Cheated

Death in Under-

ground Maze

*The light continued
fo Burnl ™

T .
/\ k*g

{ -

Edward Eiskamp who, with six companions,
hud this thrilling experience in the Sam's Painl
cates in the wilds of the Catskills,

“Splash . . . our tiny rock-bound world went black! I had dropped
our flashlight into a pool of icy water at the very bottom of that
cavern-maze that burrows for miles in every direction under the
Catskills. Without light, here was our
living tomb. In weeks or months or
years someone would find seven skele-

tons in this crypt.

“But the light continued to burn. Up through eight feet of water came
the bright halo of hope. We fished up that ﬁash]igi‘lt. and those puw::-rful
fresh Eveready Batteries lighted cur way back from Eternity.”

; EVEREADY BATTERIES
Suinoo. | <@ ARE FRESH BATTERIES
_ ONE REASON WHY THEY LAST LONGER

AT ~

Does this date You bet. When Ol course, anybody can

line really mean batteries dry out date a battery —but enly I_-""

anything? _ | ondealers’shelves, EVEREADY can really | |
they lose their life gpuarantee freshness, Take ‘;; -—:
and power. Only it from me, Eveready Bat- :l Y
fresh batteries are teries sell 4, 5 and 6 times s
long-lived, de- as fast as other makes. They '_"_,
pendable, don't go stale on the shell, 1~ 3

They don't have time to, - /
\, / X
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o terr Fight
Jor Safety_—

Winnin

ENGINEERS DEVELOP STILL MORE
SAFEGUARDS FOR DRIVER AND PUBLIC
IN WORLD'S SAFEST LOW-PRICED CAR

1605 hydraulic! Plymouth's
brakes have two pistons at
each wheel —safer — surer.

| {Above) Famed Safety-Steel body
—every structural member is steel
—which is interlocking with car
frame. ..for your greater protec-
tion in any emergency.

(Right) Simplest, safest braking
system made — Plymouth's 100%
hydraulic brakes . . . which are al-
ways equalized...always stop you
amoothly, safely. No rods or ca-
bles to rattle, rust or break.

HE SAFEST BRAKES a motor

car can have, engineers say,

are the 100% hydraulic kind...
used in the big 1936 Plymouth.
These brakes do not rely upon
the “winding action” of brake
shoes. Stepped cylinders apply
equalized pressure on each shoe
of the individual wheel. By the
hydraulic principle, they are al-

Every man and woman
In America musat be in-
terested in the vital
subject of salety.

1A

ways equalized ...always stop
smoothly and safely.

Another great safety factor is
the Safety-Steel body (all struc-
tural members of steel) inter-
locking with the car’s frame so
that each reinforces the other.

You can see the 1936 Plym-
outh—atallChrysler, Dodgeand
De Soto dealers. The price is
%510 (and up, list at factory, De-
troit; special equipment extra).
PLYMOUTH DIVISION OF CHRYSLER CORP.

Insist upon 100% hydraulic brakes
that stop you smoothly, quickly.

When writing fo advertisers please mention Popular Mechanics
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IT’s easy to telephone, but there’s nothing
easy about giving you good telephone ser-
vice. It takes many thousands of trained
employees to do that,

A considerable part of this work is han-
dled by the Central Office men. Their job
is to safeguard service—to prevent trouble
from getting a start. They are constantly
testing lines, circuits, switchboards and
other equipment — working with outside
repair men—performing the thousand and
one tasks that keep things running right
and prevent their going wrong. This work

Bell Telgphone System

Skilled maintenance men guard your telephone service day
and night. As a result of their vigilance, both local and long
distance calls go through more guickly and accurately.

goes on twenty-four hours a day — every
day in the year.

The “trouble shooters™” of the Bell Sys-
tem work quickly, eflectively because of
careful training and long experience. Their
loyalty, skill and resourcefulness are a
priceless tradition of the telephone
business.

It is no accident that your telephone goes
along for so many months without trouble
of any kind. The Bell System gives this
country the most efficient, reliable tele-
phone service in the world.

When writing to advertisers please mention Popular Mechanics
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New Magic in Man-Made Stone

RAB concrete, like Cinderella, has doffed its

humble garb and become a thing of beauty. It
has adopted all the hues of the rainbow and has also
quite suddenly assumed a dozen other qualities un-
dreamed of a few years ago. There is heat-insulating
concrete, sound-absorbing concrete, high-strength
concrete, lightweight conerete, quick-hardening con-
crete and low-heat concrete. In competent hands,
lifeless concrete today can be made to express any
mood, from the somber to the exotic. In the March
issue appears the first of two articles describing the
latest magic wrought by this man-made stone, The
story is illustrated by eight pages of Coloroto pictures.

Next Month

Hﬂ?E you a $2,500 penny?
You have if you own an un-
circulated specimen of the 1799
copper cent, And if you own a
five-dollar gold piece issued in
1849 by the Massachusetts and
California company, you have a
coin worth three times that much.
An article next month explains
how to start a coin collection.

The Next War at Sea

IN PREVIOUS issues, Hiram

Percy Maxim has described
the next great war in the air and
on the land, basing his statements
on the supposition that recent
discoveries of science may be ap-
plied to the wholesale slaughter
of human beings. In March he
depicts the next great war on the
high seas with whole navies
fighting each other instead of en-
gagements involving fifteen or
twenty vessels on each side. Like
his previous articles, Mr. Maxim's
coming story constitutes a pow-
erful argument for peace.

Talking by Hand

HE use of hands and arms as

a substitute for speech per-
sists today among motorists, in
the trading pit, at auction sales, in
railroading and in a dozen other
fields. You are “talking by hand”
when you point your finger or
shake your fist. Watch for the
fascinating story, “Speech With-
out Words,"” next month.

Tublished monthly by POPTULAR MECHAXICS CO., 200 East Ontarlo Btreet, Chicage, 1T7. 8. A, Blngle copy in TUnited States. 25
rents: $2.50 a year, $4.00 for two years In Unlted States and possesalons, and countries of the Pan Amerlean Postal Unlen: for Canada,
Newloundfand and Labrador, add 50 cents & year oxfra for postege; to all other eountries add $1.00 & year extra for posVage. Changes in
adrdress must be reported o uz Immedintely to eliminate delay. Entered as Becond Clasa Matter, Sept. 15, 1907, nt the Post Office at Chi-
rage. Illinols, wnder Aet of March 3, 1879, Entersd as Second Class Matter at the Post Office Department, Canada. Copyright. 1006, by

Popular Mechanlcs Co. In the Uniled States, Australis and Fraoce.
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One of the Greatest
D ;

of Modern Science

THE

DELUXE
BEAUTY
TREATMENT
FOR
AUTOMOBILES

Simonizing Makes
Cars Beautiful
... 10 Stay!

are dependable! Millions
use these famous products.
Try them and you, toe, will
agree they are the greatest
ever developed for making
and keeping cars beautiful.
Simonizand SimonizKleener
are easy to use, safe, and
don't cost much. Yet they
make the finish sparkle as
never before . . . and it
stays that way for years!

MOTORISTS WISE SIMONIZ

Always Simoniz 8
newocar] But remem.
ber, whether your
car is new or old,
the sooner it is Si-
monized, the better,
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you hoped a low-priced car
would have are yours in

CHEVROLET FOR 1956

A GENERAL MOTORS VALUE

e Gongplitt Gorr
HY Mﬁ C nﬂ:ﬂ IMPROVED GLIDING
D IC B SOLID STEEL one-piece
the sofest and smoothesf ever developed TURRET TOP ENEE-ACTION RIDE=*
a crown of beauly, o forfress of sofely the smoothest, safest ride of all

NO DRAFT VENTILATION HICH-COMPRESSION SHOCEPROOF STEERING *
in New Bodies by Fisher VALVE-IN-HEAD ENGCGINE making driving easier and safer
the most beautiful and comfortable giving even better performance with than ever before
bodies ever created for a low-priced car even less gos and il

ALL THESE FEATURES AT CHEVROLET’S I.OW PRICES

CHEVROLET MOTOR CO., DETROIT, MICH. #*Available in Master De Luxe Models only. Knee-Action, §20.00 additional.

6 NEW GREATLY REDUCED G.M.A.C. TIME PAYMENT PLAN
The lowest financing cost in G. M. A. C. history. Compare Chevrolet”s low delivered prices,

When writing to advertisers please mention Popular Mechanics
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THE
HELF'

7
NEEDS

experience tells you that cold puts

PYROIL

Common t strain on

}mlr auto enging. Cold clutches engines in stiffened lubricant

which, in starting, leave metal parts exposed to

cluhmn. grinding, pevere injury until proper cirou-
tion comes into plny.

Pyroil helps enginea throughout winter, and all seasons,
becnuss it protectingly shenthes bearings, gears, all frictional
arens with & heat, cold, wear, resisting sirfnce which virtual
becomes o part nf the metal. This Pyroll surface is self-
lubricative until regular lubricants circulate . . . and
is n constant protection! It helps your engine to spin casier.
'I‘.':li:ur car starts quicker. You save drain on the all important

ttery.

Use Pyroil always—and insist on the genuine. Sold the
waorld over at service stations, gurages, stores. . Impor-
tunt charts, phommmmlirnplu and ].'lrnuf of Pyroil's remarkable
eﬂicuemy—nlm its vulue to alloy metals (silver-cadmium,
copper-lead, ete.). Mail muwn Maoufsctured and Gunr-
anteed by Pyroil Com my. V. Kidder, Pres., 52 Pyroil
Bldg., LaCrosse, Wis., U. 8. A.

NOT JUST A “BREAK-IN"” OIL

M-Hdmmtllbw-dmn-hlthﬂ-'m

da
'l:llil'lll. it l'!ﬂ-'l‘lc'l'l ua::-ﬁt“_n::::l" new
huu m use Pyreil. -
Pyroll has been tntul ar Mechanics and Is
used Popular M and Publishing
m—.:lnt.

-u Only njnllt:l.::
Fﬁ: 'I'III‘I!'-. sn Every Cam. Trea.

DIETRIBUTORS — For an
unusual business opportunity,
check enupon below.,

MY ROTL COMPANT

B2 Pyrull

LaCromss, 'Wul U B A
Plesss mod Fres charis

snpd photumicfogrsphe

ahiowing whsd Pyroil will de

fusr muy enr.

0 Plesss send detalls of

the Fyroll Sales Oppers

(T

I:'uumy Einte,
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Promoied~ vhen others vere fired!

The Story of LaSalle Student Shaw

“Bince the War 1 have been book-
kecper at §15 a week. Married, with
one baby girl, T found it harder every
month to make ends meet. I was
desperatel

“Last winter my wife brought me a
LaSalle nd on Higher Accountin e
showlng how 1 could study in spare
time for the job shead, 1 investl-
gated, and enrolled January 23, Just
in time! For=—

“Suddenly, orders cama through to
cut the force. I watched seven men
In my department get the bad news
:lﬂl!. h'-:nr, Thrn 1 Hl.- office boy I;l'p];ir'q.l
muo, said I was *aext,’ MMy heart sank
us | followed him to the Front OfMice.

“Smillng, the bozz handed me a leg-
ter. It was from LaSalle to him,
snnouncing my earollment and my
good work on the first lesson. *We
are keeping you,' he said, *because

“Maturally, I had more work to do,

with the smaller force, but my traln-
ingd made it easier. 1 learned quickly,
and when the Department Manager

I have since been promoted twice,
and mow carry the title of Chiel
Accountant=—nat a salary several
times greater, The future looks
bright. IT it had not been for LaSalle,

I would be looking for a job right

left, the boss moved me up.
now,""

we like your spiric,’

LASALLE EXTENSION UNIVERSITY
Dept. 264-R, Chicago

Please tell me how I can take full advantage—
richt now—aofl the opportunities in the business

I am checking below. And send along your fres
booklet on that Geld.

BIGGER PAY FOR YOU-
thru LaSalle Sparelime Training

That’s a story of what spare-time study O Business O Railway
has done for just one man. There are thou- TM'E’"““"“ o B‘“;"“““ ting
sands of others like Shaw who found K ﬁ..,'lm.m mnm
themselves through LaSalle. Now—how O Modern . O Personnel
about yourself? Do you want a better posi- Salesmanship Management
i p O Paper Salesmen®™ [ Law:
tion and higher pay? Training LL. B. Degres
You can win them, even today, if you O nﬁrar Suﬂ:n O &I:Immll.]
x nagemen W
can do the work. LaSalle experts will show 0 Industrial [ Office
you how, personally guide you step by Munagement Management
step to success. Simply mark on the cou- O ﬂjlllﬂ' O C;lllﬂ'“ Gm':
pon the field you are interested in, and we - Elﬁt“‘“m’ a e
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 Name. oo I 52
find out may put you on the road to suec- Add .

cess and financial independence.

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

LASALLE

EXTENSION UNIVERSITY

When writing to advertisers please mention Popular Mechanics
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It's Right
MASONITE

Trade-Mark Reg. |

T

THE home-craftsman expects a lot from the book-
cases, radiator covers and other things he builds.
He wants them to be beautiful and serviceable. He
wants them to be admired. He wants them to last
for years ... and, also, be inexpensive.

There's one way to accomplish these aims—by
building the right way . . . with the right
materials,

Genuine Masonite TEMPERED PRESDWOOD is
idnal for home-craftemen, It is available from lead-
ing lumber dealers everywhere. Always uniform in
thickness and quality. Absolutely grainless. Easy
to cut and saw. Contains no gluoe or artificial
binder. Will not chip, split nor crack.

This modern material is a beautiful warm-brown
color. Produces pleasing, artistic effects without
further treatment. If desired, it can be varnished,
painted or enameled with any standard application.

There is a Masonite dealer near you. He carries
Genuine Masonite TEMPERED PRESDWOOD in
147, 37, X" and 5§"" thicknesses. Visit him to-
day. Or mail the coupon below for a free sample
to experiment with in your own shop.

GENUINE
MASONITE PRODUCTS

TEMPERED PRESDWOOD + QUARTRBOARD
TEMPRTILE . STRUCTURAL INSULATION

—— — T — —————— — — e ———

MASONITE CORPORATION, Dept. PM-2
111 W. Washington St., Chicago, I1L

Please send me a free sample and additional literature
about Genuine Masonite TEMPERED PRESDWOOD.

Name

Address

City State
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A MAN cannot conceal ability. And the who looks ahead knows the importance

man who is determined to go some place  of training. and other men who have

and is doing something about it cannot
conceal that either. His associates feel it

and his superiors recognize it. The man

loocked ahead and gone some place know
that L. C. S. offers the right kind of train-
ing. Look ahead — mail this couponl

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5608-H, SCRANTON, PENNA.

Without cost or obligation, please send me a copy of your booklet, “Who Wins
and Why,” and full particulars about the subject before which I have marked X:

*

[ Architest Hest 'IhﬂLﬂt:I!lﬂllr.. IH‘D:IMTIIEI. Hgnﬂ‘t' Fitting [J Pridge
LA
0 Architectural Sheet Metal Worker Healting O Vemtilation Bridge Bullding Foreman
O Contractor and B Hw.l'ﬂk O Radia BMEIIII\“ Pharnmey
L Structural Draftamen E 1 Hisam Kiectrle Engineer Cuoal Mining
[ Buruotural Enginesr Mechaniosl Murine Engineer Mine Foreman
L gl T o et £ ooy i vy 7 RSP
E Pat ’. Cotton M
Electria Diesel Engines Brakss [J R K. Bignalmen Woolen Manulsoturing
E {uﬁl mm—m?u" tm E e - E Fruait
| G Bailsrmaker Relrigeration mm O Poultry
= = BUSINESS TRAINING COURSES B
usiness Mansgement C. P. Ascountant [ Servies Htation Balesmanship & Bchool Bubjects
Offics M ] Boakkeeping [ First Year Collage [ High Bohool Bubjsets
[ Industrial [ Becratarial Work [ Business Carrespondencs O Collegn Preparstory
nlm ntan . Emﬂl‘u Eaﬁh:ﬁdmw Eﬂu‘lmnht
m
E Amw O Advertising O Railway Mail Clerk O Lettering Show Canda [ Bigns
Name Are Address
City. U State Presert Pasiflon.... s oo s sessssssssssysssanes
It you revide dm Canado, semd fhie cowpon fo the Infermafional Correspondence Schoals Conodion, Limited, Montreal, Concdo

When writing to advertisers please mention Popular Mechanies
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WELLTOM, YOULL HAVETO ) ILL WRITE ENGINEER |

| PUT IN ONE ORTWO NIGHTSJ] DOBE TODAY FORHIS

| A WEEK STUDYING AND [{ FREE BOOK %%

| WORKING WITH SUCCESS

7 g : S DRAFTING /| IN DRAFTS g
TOOLS MnHSHIP ?’

(MY NEWJOB,TOM,ISA DANDY) [ 1 WANT TO LEARN
MORE FUN- EASIER WORK [l DRAFTING,TOO,
AND BIGGER PAY NOW ||FRED. CAN| <=
WORKING AS A DRAFTSMAN || DO IT? & 3

Ay

/";'""'\-:

- lerr Tom,

Hlustrating assuméd case.

THE boom in building and ERE is an opportunity
other industries now that's open to those who
seems well on the way! know how to grasp it:—

Who is always needed Ata fewdollars @ month,

first of all? The drafts-
man who draws the
plans. After that, the
steel mills, lumber
mills, brickvards and
others maketheirsales,

Government efforts
to help are making
things hum. In one fac-
tory town, a shortage of
draftsmen is already re-
ported. Many trained
draftsmen will be needed—at
better pay and shorter hours.

students get complete
tmu:ung in drafting by
mail in surprisingly
few months— Engineer
Dobe teaches his stu-
dents until thoroughly
trained and until
placed in a good pay-
ing job. Trained
Draftsmen enjoy good
salaries. If youdon't get
a satisfactory job:—all
vour money back. That's
Engineer Dobe's guarantee,

are ready and more expected soon in
auto work, aviation, electricity, mas
chinery and certain building lines,

For those who learn drafting nowl

It's the way for a quick start to a better
payving, much bigger job. Send at once
for Engineer Dobe’s Book,

Who'll get those good jobs? With Engineer Dobe’s
Of course, the men who have "- method no prcvﬁnuu
ﬂ]l’.‘ﬂ l.ﬂ- n

prepared —so, prepare nowl

For MORE PAY Learn
DRAFTING
FROM AN ENGINEER
LEARN BY MAILAT HOME

Time is money. Learn
afting in your spare time.
It's high time Ilﬂl:il' tgi pregm
Don't wait another day il Thousand
coupon for Dobe’s free book. E?Eguadcnm,;lg“éﬁ' 16
and 18 to past 50,

TTIISItTit FEEE 1 1 1 1Y EEEEESE?“
ENGINEER DOBE, Div. 33-72, Libertyville, HL .

Send me your free book. “Successful Drafis.
manship" and please explain how you assist your
graduates to good positions as draftsmen,

ECESSATY
| education not needed.

ry These TOOLS and 0ther knlg:w?:;:; lofudﬁ:;:'m:

AN VNI R R 110y make you a superinten-

fricen When _.*_f.-ﬂ-'-'u fferl dent in short order. Get out

of overalls and draw the pay

of a boss. If you are a boss,

learn draftsmanship; a foun-

dation stone of many a line
of business,

For 34 years (since
Engineer Dobe
}lﬁ%ﬂught%ﬁmg

o hehip wil
training in draftamnnl ip wl]l
prove valuable. Even if you never

. accept a biub BS A ﬂ:ﬂ% will
R not mnnﬂ ahead Ing
o E\gnm 8 course?

- You'll he amazed at the
Heres speed with which you can

e i - = “1““'1'-' learn in your spare time by,
X of ml‘,“ail'; Engineer Dobe’s practical
R RS A TR S AT e N s, drnwﬂ:ﬂ;m] all method. Send coupon TO-
whilethis  ‘without extra charge DAY for free book Ellt‘lﬂﬁrf..l'
TR e e ﬂﬂ’mr lasts. thedayyouenroll. “Success in Draftsmanship”.
Division 38-72
Bt Age . l ENGINEER DO BE, Libertyville, Il

When writing to miur:rﬁarma please mention Popular Mechanics
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AMAZING EASY WAY
TO LIFE-SUCCESS

ELECTRICITY

LEARN THE GREATEST INDUSTRY OF THE AGE —TRAIN NOW FOR A BIG-PAY JOB

I W|II Finance Your Trammg'

Are vou 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 into ‘Electricity, where TRAINED MEN are needed . . . Where
hundreds of Coyne Graduates are “drawing Good Pay every week, Coyne has been
training ambitious fellows for the Electrical Industry since 1899 . . . at Coyne you

do not need previous experience or advanced education.

Tremendous Developments Ahead in Electricity

Here is YOUR life opportunity, Every day brings news of new developments in this fascinating, big-
pay feld, with more jobs and a greater futore for the traimed man than ever before. If you are ambi-
tious to get ahead, I wanl to help you. MAIL THE COUPON BELOW and I'll tell you about
my finance plan, which has enabled thousands to get Coyne Training with very

litile money. Get lrui_ningFl'!ral then take 18 months to complete small monthiy F( c f e
o e

tuition payments starting FIVE MONTHS alter you begin your training.

Learn by Doing—In 90 Days

The great Shops are famous the world over for their unusual Learn-by-
Doing method of practical, individual instruction. There is no book study, no
reciting—you learn quickly and thoreughly by doing actual jobs under the
personal guidance of trained instructors, on a great outlay of machinery and
equipment assembled strictly for training purposes. That is why, in 12 short
weeks, we are ahle 1o take fellows withoul experience or advanced eduecation,
and train them for jobs leading to good pay.

MANY EARN
WHILE LEARNING LEARN ELECTRICITY
Ii you need part-time work to Prepare for jobs like thesa:

help li expenacs while nt DIESEL ELECTRICIA
H"ﬂﬂfﬁtﬂv'l::‘lfﬂﬂl jlmgit‘;'l“ IIJ:I.d ARMATURE m‘l“
we may be able to belp you as we N O
bave hundreds of other students. SUBSTATIO PERATOR
Em‘l‘l‘mﬂ after yo Il;mmunm %Fiu AUTO ELECTRICIAN
Lo i L
oulife time cmployment wervice, | MAINTENANCE ENGINEER
= -
Fﬂ“'?m g o s el o -llm STATION TIE,

many other money-making
Itinl ill. the lﬂc:trlcll. ﬁr—!d. Leam by actual
work on resl dynamos, engines, power
rl-nu.. autos, switchboards — mrﬂhﬁ
m door bells to full-msed power
Lighting plants, in full operation every day.

DIESEL &o5c: "2k

Tralned lﬂﬁ.;d;m needed in sy
m p—ithe l!uu:-t g =
dmﬂ::nﬁ'l America today tmm I!:u

including my new conrses
ericity, Electric It:l:ilerl.r.lnn -nd N.r
Condi 1inn.tl; at no eXtra cost,

HOME OF COTNE SCHOOL
This § roof mod T hered
] s o Gallas warh ot
teieal DI‘IEI.I: Every comfort I.nd
convenience been arrafged to make
bappy and contented during your n:.

M. C. LEWTS, PRESIDENT FOUNDED 1880

JOBS - PAY-FUTURE

“I owe my electrical auccess to your 12-week shop
course,” gays K. B, Umbarger of Tennessee, " Two
weeks after leaving school I took a wiring job,"™

reports I, 0. Berndt of Nlinois, “and the profits from
this one jobr alone more than paid for the entire
course.”” A, C. Horhnle of Ohio says ““Received several
roiscs in pay, due to the training 1 received ot
Covne." And | could quste From hundreds of similar
letters from successfiul Coyvpe-tralned men. What
they have dome, you should be able to dol

GET THE FACTS... NOW

Coyne Is ;?nr one grent chance to get into this hig-

hia mchool is 37 yearm old . . . Coyne train-

I.'ltﬂl-tlld. cendorsed by my1aq:cqm And

Itmsll you nndlinctuﬁndu-ut-.buut.tul amasingly
practical way to life success, Slnsh .

&

hr rn the coupon below anid 171 s
you the big, free Coyne boalk,
pl hs, [acts, .id'l:u... snlnrh:n.
opport . There's no obliga-
gation, 8o act at onoe.
Send TODATY for this
FREE BODK!

-----------' -
H.C. LEWIS. Fresideat :
Coyne Klsctrizal School, Dept. 26-77
so0 0. Paulina St., Chicago, 111,
Without obliga me, send full details of youwr

]
|
|
I “Pay-Tuition-After-Graduation' Plan and Big
I Free Ilustrated Catalog.
|
|
|
|

ELECTRICAL SCHOOL !

500 8. PaulinaSt., Dept. 26-72,Chicage, .. N City.. e State. ... o~

When writing to advertisers please mention Popular Mechanios
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Arrest Him, Officer!

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

-

Follow 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 great mysteryl BETTER than fiction because every word
is TRUE. No obligation. Just mail me the coupon and get—

FREE 1358 it s tuae

And the best part of it all is this—it may open your eyes to
the great opportunity for YOU as a well paid Fi}nger Print
Expert, This is a young, fasf-growing profession. The kind of
work you would like. Excitement! Thrills! Travell A reguwlar
mionthly salary. Reward money. Awd rem : graduates of
B DR T T B e

A i a e Coupon ‘ll send you these
Free Confidential Reports| g

INSTITUTE OF APPLIED SCIEMNCE
1920 Sunnyside Ave., Dept. 13-52  Chicago, Illinois
.---.----------------ﬁ------i

=' Institute of Applied Science 5
H “1920 Sunnyside Ave., Dept. 13-52, Chicago, Illinois =
B Gentlemen:—Without any obligation whatsoever, send
B me the Reports of Operator No, 38, also vour illustrated =
B Free Book on F r Prints and your low prices and &
B Easy Terms Offer. Literature will NOT be sent to boyz ®
= under 17 years of age, i
a
= Name |
R R e e -
B Address i
B e et e e e —— ]
: ]
[ osssesssrcssconiminnnnsmsnnsinninniaos A o B

When writing please mention Popular Mechanica
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Get Inte AVIATION

"'-_‘_e";-_ as a Licensed Airplane

| and Engine Mechanic
LINCOLN =250

QUALIFIES YOU FOR

GOVT. LICENSE Teal opportunities now for skilled AMe
chanies and Pilots in Aviation. Big pay, from 3200 to
8500 & month! Tremendous development in every
eountry is crenting thousanda of ﬂp]:m id johs for prop=
erly trained Mechanics, ns well na Pilots. And LINCOL
Approved Training qualifies you for 8 suceessful
aviatlon canser.

Actual Experience — At this Government Approved
School both Mechanic and Flight Course approved by
Dept, of Cominerce: gives vou the reqquired training for
Government Airplane and Elmc:im_- Mechanic's or Pilot's
License. Complete training: rebuilding modern air-
Flﬂﬂi‘ﬂ under fgu'LUT,\r gtundards: Aerial radio, wuhlina. n=
strument repair.  Actual machine shop practice. Every-
thing required for Government Mechanic's Licenae and
complete training for the big-pay jobs with airline com-
panies and factories,

B'“q- Pilot’s License — Training for Government
License as Transport, Limited Commereinl, Private ar
Amateur Pilot, 10 modern training planes. You learn
straight flying, blind flying by instrument, eross country,
argnt Innding, nerinl navigation, acrobaties, ete. Both

ight and ground school under Govt, Supervision.
Modern equipment; high class instructors.

Start Now — Join the ha py, interested, serious group
of men now training at Lineoln, getting ready for the
many big-pay jobs nhead in Awviation. Write now,
Please state age.

LINCOLN AIRPLANE & FLYING SCHOOL
203F Aireralt Bldg. LINCOLN, NEBRASKA

INTERAIVE PRACTICAL TECHNICAL COURSER. Nap-
ementials omilted. TIME AND MONEY BAVEL. Degres in
d yro. Elegtrieal, Mechaubsl, Btruciumd, Architestural, Civil,
Avromnutiesl, Highway. shorier soursss fn Eloctricily
Hodis, Elestri frigeration, Fower Plani, Desfting, Building,
Low tultion. Extemsive modern eguikpment. Pari-tlme work for

and room, 34 yre." exparsenes p uring siccosslol men,
loanted all over 7. B. med forelgs lande, bobibleg mepodalbls posl
lione. Approved by indmstry, esdorsed by gredunies o edhi-
eniarn, talog frea.

FINLAY ENGINEERING COLLEGE
1001 Indiana Avenus HKansas Clty, Mo.

& WELDERS

Auto Mechanies and Welders are In big de-

mand. Complete eourses (n are an:d -

b acetylene we'l;:m{l hnd:.rdl.nd In}.‘b'?ﬂ 1“‘r_l'fnl!'
urm y 8 ng and metal fn- = |

luhinw?ill;g. E'rl:lljlra you learn. Enroll now 4

at special low rates. Write today.
MICHIGAN TRADE SCHOOL

IT58 Woodward Ave., Detrelt, Mich.

'I'o = MECHANICS

FRFE
CIRCULAR

SALARY Willnge Carrier { YJPOBSTMASTER

{
TO START E z::. . II...I:mrrl' : ::um-lrm;
ipeainl Age tennEta r
$ 90 fo ( \Cuntoma Taspeetor { U8, Border Patrol
{ JP. O, Clerk { YWatchman
MONTHLY B ]]Tl-f:l.lnm. { YMeat ITnspeotor
I: 1 Typiat 1File Clerk
MEN B OZMENT INSTRUCTION EUREAU
WOMEN R R A e e Ay
wte, ALL B K.
‘gt E‘nge \;IIIH! ---------------------------- EEREEEE

. F, D, Carrier  ( }Auditor
3 |75 1Ciky Mall Carrier [ )Telephane Opr.
Epocial lnmli:llnr‘! 1Bperet Berviee Opr
Dept. 111 St. Louls, Me.
eatinng, appartunl
18 to 50 s
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f HiehSchdol Course

inh 2 10 4 Years

An Educational Institution

The American Sehonl was charterss n 1557 sa any

pdpeallann iastily 3l ey b — mmil i wx-

wmpt from paying Federal invoms ax, [l ths
beat resldant dodbegas mnd universitise.,

L

-'. i) o
LT Rl e =y oo
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223 Industry B dge and Professions (e

High School by Home Study

In case you finished one or two years of High School and then had
to quit, here is your chance to complete your education by home study, using only
part of your spare time. Credit will be allowed you for all High School subjects on
which you have already received satisfactory grades. Or if you never had the chance
to go to High School, you can remove that handicap in a comparatively short time,

Business ;
Ta get and hold a good position in Busi-
ness today youmust beabletowriteclear, ac-
curate letters and reports—do figuring * involy-
ing Algebra and Geometry —talk intelligently
on matters requiring a knowledge of Geography,
History, and Economics. High School education
gives you such training.

industry

If you want to get ahead in Mechanical and
Engpmesrmnglines, you must havent lenst anelemen-
tary knowledge of Physics and Chemistry—be able
to hgure quickly and accurately—know something
of Mechanical Drawing and blueprints—and he
able to talk and write nccurately and clearly on
both your work and ordinary topics of conversa-
tion. You can learn thesse things from our High
School Course

College Entrance
Unless you have a High School education,
you will find that almost every college will
refuse yvoundmission, and thatinmostStates
vou will not even be allowed to take teach-
er's certificate or pre-professional examina-
tions. Our High School gradunates are admitted by
certificate or examination to approximately 200
lending Universities, Colleges, and Normal Schools.

Use Standard Texts

We use the standard texts adopted by the
best resident High Schools, supplemented
by our own simplified study instructions,
whichsavethestudent considerahle timeand
effort. On completion of the usual 15-unit
course, you will be awarded our High School
Diploma.

Don't Be Handicappred—Complete Your Training Now

High School training will be invaluable to you in any line you may select. Only
High School graduaies are considered for the best positions in Business and Industry; and only
High School graduates are admitied to the best Colleges or the Professions. Our moderate fees cover
instruction, all instruction material, and Diploma. Easy monthly terms,

Mail coupen for complete information about line that interests you

American School, Dept. H-245, Drexel Ave. at 58th St., Chicago, Il

e e — R

Amsrican Schaol, Dept. H-245, Drexsl Ave. at 58th 5L, Chicago
20 other Tell me how ta train for mdéces in line checked. No obligation.
Courses

[l High School Course in 2 to 4 Years
E::::rnl-lﬂn I.iﬁ-ulltln' Dslrlc;"ﬂ“'"i"' E::I-{-hﬂ.':wtlilryéc A

i ] tecture wilding [] Civil Engineering gher Acc'ting (C.
g‘-'!f:’-“}""“"d lEdﬂuc::t(‘fﬁ. [ Autemaotive Englnesring | Complats Law [ Highway Enginssring

g vt [ Business Managsment [|Disssl Enginesring ] Mechanical Englnssring
Men helped prepare 60f [ Commercial Asronauticsl] Dratting & Design [ Radio & Television
mfﬂﬁ'i'."ﬂﬂf""m?:t ge;: [0 Elsctrical Enginssring [ Liberal Aris (Salssmanship
Uent schools and colleges, L Elestric Refrigeration [Staam Enginsering
1. 5. Mavy, and Province
of Manitoba, Canada. 'We

offer youa gquality training ot
home for the best-paying
lines of Industry and Busi-
pess, o listed in the coupon,

Sireed and Nuwb-or

il W gl e i il o L

N e e L e e b e DR e e

Your Sp

a to Dollars

When writing to advertisers please mention Popular Mechanics
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LEARN AT HOME 10

I'LL TRAIN YOU QUICKLY

A

i

Best
Skopin.

Town

“In the last year
we have moved

S B Ao ‘o
=i o Iepalr LY
East Toleln, Wea also have w
ahop at 624 Milbom Btreet. We
have thres fellows working for
un.""—W. . Brown, 100 Main
Bi., Toledo, Ohio,

%15 a week. Sinea

studying with you I have carnsi
about §7,000 to §3,000 in Iadio,
I owe my sucgess to the good
method of the N. B. L"—0C, N.
Hefelfinger, . F. D. Ne, 1.
Temple, I'a,

Now Has
Fine
Business

"] have & fna
tmsiness servicing
petn, Tam making
i lvinr—seldom havwe o

under F40, If §i wasn't
for N. B. L., 1 would probably
b “m"mﬁ, the streets,”--

Glenn O, ng, 48 Divislon
Avn., 8., l}ruuflhmdn.. Mich.

FOR GOOD SPARE TIME AND FULL TIME

RADIO JOBS

If vou are dissatisfied with your present job
—if you are struggling along in a rut with
little or no prospect of anything better than
a skinny pay envelope—CLIP AND MAIL
THE COUPON NOW! Get my big 64-page
FREE BOOK nn the opportunities in Radio.
Read how quickly you can learn at home
in your spare time to be a Radio Expert—
what gomd jobs my graduates have been
getting—real jobs with real futures.

Real Opportunities Ahead In
Radio for Trained Men

1t's hard to find a field with more epportuni-
ties awaiting the trained man. Why in 1934
the Radio industry sold $235,000,000 worth
of zets and parts] Owver 300,000 people
worked in the industry! It's a gigantic
business, even in the poor business years.
And look what's ahead! Millions of sets
are going out of date annually. 20,000,000
sets are now in operation on which over
$100,000,000 are spent EACH YEAR for
repairs, servicing, new tubes, etc. Broad-
costing stations pay their employees (ex-
clusive of artists) approximately $23,000-
000 a vear. Advertisers pay 600 great Broad-
casting Stations over $73,000,000 a wear [or
Radio time and talent. A few hundred jobs
that paid $30, $50, $75 a week less than
20 years ago have grown to thousands. These

) Cet the Facts about THE TESTED WAY

figures are so big that they're hard to grasp.

Yet they're all TRUE! Here's a new in-
dustry that has grown to be a commercial
giant! No wonder business leaders predict

a brilliant future for the great and growing
Radio industry.

Get Into This Field With a
Future

There's opportunity for you in Radio. Tis
future is certain. Short wave, police Radio,
automobile Radio, loud =peaker systems, avi-
ation Radio, marine Radio—in every branch
developments and improvements are taking
place, Here is a real future for additional
thousands of trained men who really know
Radio, And Television—another Radio de-
velopment—promises many good jobs soon.
One million dollars is now being spent on
two stations, and receiving sets are being de-
signed and built. New opportunities are right
ahead, Get the Training that opens the road
to good pay and success! Send me the Coupon
NOW—and get full particulars on how easy
and interesting I make leaming at home.
Bead the letters from graduates who are
earning real money in this fascinating in-
dustry.

Learn at Home in Your Spare
Time to Be a Radio Expert

Hold your job. There s no need for you to
lenve home. I will train you quickly and
inexpensively in your spare time. You don't
have to be a high school or college gradu-
ate. My Course is written in a clear, inter-
esting style that most anyone can grasp. [
give you practical experience under my 30-
50 method of Training—one-half from Lesson
Books and one-hali from practical experience
with equipment I give you. This unique and
practical method has been called one of the
greatest developments in home study Radio
training.

When writing to advertisera please mention Popular Mechanics
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MAKE MORE MONEY

-

Many Make $5, $10, $15 a Week
Extra in Spare Time While
Learning
My big 64-page book gives prool that many make
£5 %10, 515 a week extrn servicing sets in their
gpare time soon after enrolling. I give you plans
and ideas that have made good spare time money
—§200 to $1000 a year—for hundreds of fellows.
My Course is famous as ““the one that pays for
itsell,"

Money Back If Not Satisfied

1 am so sure that N. R, L can train you at home :'I"E"'H%'Et F?ﬂﬁng%?:' E:I.I’IE_ e @ e ——
satisfactorily that T will agree in writing to refund 'l I Give You - : g'.* e ) g
every penny of your tuition if you are not satis- il Rt —— -—-.____________
e with my Lo od YowtrctonSevis o Epn I Rl [
completing your rse. You'll get a copy o iite nsed in 5 S i
this agreement with my Book. Eftﬁ%{m;w%ﬂ%m j } f

You work ont with your own hands many of
the lhmﬂmmummmm

This 50 method of tralning kes lemrn-

64-Page Book Free :,,,".} home eass. ,.‘Fmﬂ;inm_ kﬁ,,ﬂu in-

engely pract s Ml i how sels work.

Get your copy TODAY. It's free to any ambitious  why they work, and how to make them work.

fellow over 15 wears old. It tells you about
Radio’s spare time and full time job opportuni-
ties; it tells you about my Courze; what others
who have taken it .are doing and making. Find
out what Radio OFFERS YOU-—without the
slightest obligation. MAIL THE COUPON in an
envelope, or paste it on a penny postcard NOW,

J. E. SMITH, President

National Radio Institute
Dept. 6BP, Washington, D. C.

. E. SMITH, President

ational Radio Institute, Dept. 6BP
Washington, D, C,
Diear Mr., Smith: Without obligating me, send free book about spare
time and full time Radio opportunities, and how I can train for them
at home in spare time. (Please write plainly.)

NAHE;F|l--lll---ll‘iilll‘l"lll‘-i'lll‘!"."-"‘.'-‘l""ﬁ‘GE.“‘ll-l.‘-

ADDRESS ............... FEaEEEsEEEE BEn (R EERE R R AR R L LR

T0 BETTER PAY UOW

When writing to advertisers please mention Popular Mechanics
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Do You Make

these Mistakes

in ENGLISH?

Sherwin Cody’'s remarkable invention

has enabled more than 90,000 people

to correct their mistakes in English.

Only 15 minutes a day required to

improve your speech and writing.
“Did you hear

ANY persons say
M {rom l;:eim wdn.y‘f" They should
"Have you hmrr] from hm:n to-
T“ Bome Il “coalendar™ “‘eal-
ender” or “ealander." Still utheru say
“"hetween you and l" i 'he-
tween vou and me." [L i uammuhmg
how oftem “who™ is used for “whom,
how frequently the simplest words
a.re mispronounced, Few know whether
uﬁe]] eertnin worda with one or two
“o'g" or "m's"” or “r's" or uijt.h ‘ie" or |
ei.”" DMoat reons use only common
-nrdn—nn!uﬂe::. flat, ordinary. Their SHERWIN CODY

speech and their letters are lifeless, monotonous, humdrum.

Every time they talk or write they show themselves Incking
in the essential pﬂ{ut.u of English.

Wonderful New Invention

For man para Mr. Cod !t.ur!lud the problem of creating In-
stinctlve hablils of uslng goo llah. After countless experlmenta
he Anally Ilﬁ'{'-l'lt-ﬁ] [ m-[!'l-t‘. Iil'l ﬂﬂ by which you can nequire &

batwr pommand of the E Euus @ in only 156 minutes a day.
w ou can stop making Eminta whieh have been hurting you.
dy's students have secured more Improvement [n five weeks

than previously had been obtalned by other puplls In two years!

Learn by Habit—Not by Rules

Under old methods rules are memor]zad, but correat huhlt.nm not
formed. Finally the rules themselves are forgoiten. The new
Bherwin Cody method provides for the formatlon of correct hablts
by calllng to your attentlon constantly only the mistakes you
yourself make,

One of the wonderful things about Mr. Cody’s course |s the speed
with which theae hl-'bl!‘-l'l]rllllnli' practice drills can be carried out.
You can write the answers to Ofty questions In 15 minutes and cor-
rect your work In 5 minutes more. e drudgery and work of copy=
Ing have bean ended by Mr. Cody! You concentrate alw on
your own mistakes until It becomes “second bature™ to and
write aorrectly.

FREE—Book on English

‘A new book explaining Mr. Cody's remarkable method is ready.
Il you are ever embarrassed by mistakes |n grammar, spelling
punctuation, pronunclation, or if you ru.l:l nul Instantly cummnnd

exact words with which to ex r ldeas, this new free
book, "How You Can Master Gw: ]-.‘n:lluh I.|:| 15 Mlnum ||. Day,”
will prove a revelatlon to uu € COupon or o let
eard for It now. BHE IN' CUI]Y BCHOOL {.IF I:.NG H,
52 Bearle Bullding, Rochester, N. Y,

T — — —— S S S ST S ——

SHERWIN CODY SOCHOOL"OFP ENGLISH
53 Searle Bullding, Rochester, N. Y.

Please acnd me. without any obllgatlon on my part,
new free book, * Hmr You Can Master E-oog E.'nxllr
15 Minutes a Duy

NUme . oovvnnnnnnns

This valuable book can not be sent to children

When writing please mention Popular Mechanica
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21,500,000 SECRETS REVEALED

Complote seervis that bullt $1.500,000 MATL
ORDER BUBINESE maide II- ar by owner, Sales
by MAIL bring BIG 1ONEY—ofler greatest

apportunity with lenst l"|.||| i Ofien 825 to S50
hag developed natifoonl bhusinesa, Aany advers
t=ements In this publieatlon support slgantie
MAIL ORDER l”-*-J'HJ-HI'-h SMALL START
GROWSE BIG becanse 3¢ stump does esnlesmen’s
-'l. \‘I "WHERE

work ANYONE, can learn wnd
earn quickly, Ofice In attle as good a8 one in
million dollar hullding, 250 to $500 mopthly peos-
sibile In spuare tme Large 2i-lesson course “HTC=
CESAFUL SELLING HBY MAIL" teaches you
pecrets. Write for FREE BOOK Today.

FFI"D'SI"EIHT‘I" INSTITUTE
- 219th 5t., New York City

Dept. PM-10, 5T E

RE A RAILWAY
jTRAFFIC INSPECTOR

: l(ﬁ'lﬂ-ﬂ l_'l:lllnl: *n'r nnvnm:u .ll: mm

i "':l.'\-l:n-"‘ﬁ

rlu.lmun III‘ITI'I.I T
D, zu:l Busitala, M. Y.

AT HOME You enn learn by our modorn apd
ariginu svatem of instroetion every paevof thsWaich
Ihn:l ne Trade st home g: good or better than st &
e Y o emu esim meoney wlils I|..r||||.;¢ il e
EUre u'u.ul'lgp, ituE powition or stert in bomness sl ver
leting our course of II:rHrl.I.IIII.IrJ Good watch
airers are alwayn in demand and oarn very good

g1 [aiF ies For particulsrs apply to the
Wihiconsin School of Watch H"pllﬂn'

14[ Masan §1., .IL‘“UE['_. Wi
“ E 0 “ L fiitiare’s Eresatesl sourns aof
jl!luu.mnln n. Splendld future

lor men In each locallity “Iu:u start now while It la still new.

FREEh—:}r.: LA s Lsonklat 4I=r|_p:u|:|'"-EII""GI'= ru-'r

|'r| afi the Pk
v

i ey WRITE FODATH
mnu:ncuurl LABORATORIES, DEPT. 4T, OMAMA, NEBR.

AP DANCING

ME NEW Y WAY.
el

..ﬂﬂ'l-ll

Prepare }1:-ur el ull kly for
1l.rl' w8 lguost UI?I'I.”JF||IJI1’G_'|—

NEON or “"gascous ube
lghting—mowst  widely nsed
:|'r| il um |!I' Hehted displaya,

hﬁﬂum' &

Iﬂml]d.{iﬂ
S .._.,ff:%%

E

PIJEASIJREWPROFW

profitable business or fascina
.athumundu- ;uld.n.une of giial

# '« DECteT riut}
T — S S S — i —— - - -

AMERICAMN SCHO PHOTO 'I'

3601 Michigan A\?t'.nfll: m.“. -ull
Zend booklet, “"Opportanities in Modemn !."nﬂmlphf full particolars asd
rniu'.r--lnrnl:l

o L L g R It AR Al o ) R = S i iy i i, = [ LMW s
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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,

whe has directed
tralning of 100,000
men. Read whata
few students say.

“"Made my fimt spare
time money siver fin-
ishing four leasona.
Over 3500 spare Limo
money in 10 months.
R-T-1 ia O.K."
Dielmer Grote, Routs
&, Gresnville, Chic

i i L]

"1 tnnde £14.25 in first
11 daye of my training
following your instrucs
tions."

C. E; Head, 431 Third
Hi., Alsxnndria, La.

**Boefore finishing my
truining 1 woas made
Muannger ol o Depart=
sriwni Hiore's radio seo-
thon.""

Hownrd N. Lents, 123
W. Alexander St. .
Buachanan, Mich.

Al v job padd me 18 8
wieek bhelore taking
your tralning. Hhortly
altor prarting wns aver-
nging 300 5 weel. Have
made ws hich na 8250
in mingle weal™

Wm. T. Ridd, 3452
Evelyn 8t., Verdun,
rg., Cansda

R-T-I Training. Put your future
in their hands. 50 great radio
manufacturers now endorse this
Training.

Trained Men Needed in All Branches

I you're dissatisfied with small —Ilny=0ffa and an uneertain
future—here's an opportunity that's ton good to miss. At the cost
of only the time it takes vou to mail the eoupon, you ean get mi.; I
FREE book, “RADIOE FUTURE AND YOURS™ la boo
tells how you ecan learn at home wunder the supervizsien of
factory engineers, to make moere money almost at once In Radio
—whether you want to make Hadio your life's work, or use it to
pick up an extrn 35 to £20 o week in your spare time.

More Opportunities Than Ever Before

Radio 18 atlil forging ahead. 1935 was Its blggest year. Over 5
million new sets sold.  Over 30 milllon dollars pald for serviee alone
In 1935, Whers only a few hundred men wers employed o short time
ago, thousands are employed today. And where o bundred joba
paid up to $75 & week—there are thousands of such jobs today—
many ring even more. And new jobs are being created all the
time—~>ull time jobs and spare time jobs. Get my book and
Bed how easy It 15 to learn at home for this good-pay work.

‘iShop Training'® for the Home

R-T-I Tralning is different than any training you ever heard about,
It somes to you right from the heart of the Hadlo Industry—right out
ol the factories where Radlo sets and other vasuum-tube devices arn
made. It was planned and pm{:md and Is supervised by blg radio
enginears I[N these factories—by men appolbted for the purpose
This means that trained the R=T-1 way, you'll be trained as the
Radio Indostry wanta vou trained—just as the Hadio Industry,
Itself, would traln you If It wna dolng the job.

Television, Photo Electric Cells,
Public Address Systems Included

Radio serviee work Is only the starting polnt In R-T-1 Tralning,
From there it will take i-,rnu through the whole field of Radis and
Electronies. You will learn about every new development, n-
cluding Television so you'll be rendy when Television breaks. You'll
also jearn the blg money subjects such as Aviation and Auto Radio;
FPublle Address Systems; how to handle Photo Cells; Bound Fle-
ture Recording, Etc.

4 Working Outfits Furnished

Btart almost at once dolng part time radlo wark. 1 fornish 4 outits
of apparatus that you bulld Inte test equipment with whish you can
do setual Jobs and earn extrn money. My Tralning pays lts own
way and you get Your money back I not sstlsfed.

Age or Lack of Experience No Handicap

You don't have to be a high schoal graduate, nor even hoave fAnlahoed
the grades. My Tralning is so simple, easy, and practical, that the
average man, regardless ol age, ucation. or previons expeorience
can master it. It offers the chance you have wanted to get out of &
nmllmmy. no=future job, luto good pay work with a future, in Radio
and ita brunches,

Get My Free Book

INVESTIGATE! Learn why R-T-I Tralning |8 differeit. Find
out why R-T-1 Trained men get ** Quick Besults" and **Big Resulis."
Bend for your copy of © Radio's Future and Yours' today. 1t tells
you about Radlo’'s amazing opportunities. 1t describes my approved
tralning. 1t tells what R.T. 1. studenta are doing and moking. It
glves the names of my Advisory Board and 50 eodorsing manufase-
turers. It's FREE. Clip, sign and mall coupon RIGHT NOWI]

RAY D. SMITH, Prasident

Dept. 12 [

2130 Lawrence Avenue . CHICAGOD

1TA

Under Factory Engineers
-Jime and Tull-Time Jobs

RADIO

LEARN TO EARN

l"ll'l‘:':'-’ $75 W&EEK

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

MAIL COUPON BELOW

Big

Money ;

in Auto —_—
and Police Radio Work

W. H. Carr, 402 W, 16th 5., Kansas City, Kanane,
an R.T.L student, has charge of 35 radio equipped
carn for the Kanme City Polioe and Fire Deparis
menin. Hia salury is 8230000 o month end be s
[urnished with an aotomobdle, as, oil, ete. Ha
mides, "Il 1 had not talen yoif course 1 would not

ba alsde to bold this job."

et
Makes 5600 in One Month

Herbeart B. Thomeon, Gorman, Tu‘:r.n.n, formerls
nn ol well driller, borrowed E170.080 to stari o
ppare time radio business after completing 12
-T-1 lessons. He mado money from the slart.
In two years his shop was worth S3500. He says,
“Because of my HeT=l Truining I made 5450 in
Boptombar and over 8800 in Ootober 19056, It
puys Lo i B-T-1 Trained."

MAIL FOR FREE BOOK

Ray D). Smith, President,

RADID AND TELEVISION
(R-T-1),

2130 Lawrence Ave., Dept. 12, Chicago, 111,

Without oblignifon, seml me a8 copy of
“Hadio's Future apd Youre.” | am intercsied
in your training and the opporianities in the
il'ul field of Hadio for the K-T-1 Trained
<dlan,

INSTITUTE

Name.......

ABAPII oo e R AR L L

AN s sasensicnnisinssnnnds iR s psste
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BICYCLE

And Your Choice Of 300 Other Prizas'

WIN THIS
DELUXE

, BOY! This classy deluxe
fthoud '{:'au:n|1:.\-_-:?:[]":“.':l ey ith
e cost! y equ wi
headlight, horn, coaster hmi
Sturdy, eny ndmg. swift as an arrow.
ou can also win' this movie machine.
Make money and have loads of fun run-
mng rlgu: Ewn mo\rhm;[ Andﬁl;::::! A
r np- watc or :.mru atest
‘6’1‘:1 these prizes and any of
3“0 ul:l'll:rl Elru SPENDIHG
MONEY, besides! How? EASY/ Just
deliver our 3 well-known magazines to
customers during your spare time: Mail
the coupon NOW and we'll start you.

Mr. Jim Thayer, Dept. 569
The Crowsll Publishing Cs.
Springhield, Ohia

Dear Jim: 1 want to win MONEY and PRIZES. Please start me as a

silesman at onee.

W MName

AIJIDELS Carpenters
and Bullders Guldes

for Carpsniers BuBclerl. J:ll.u
l'I'Il., Hullding Mee hand:

1l Woocdworkars. rluu-u
Gukdea pive you the ahorf-sul
{msiruelions ihat you wani—
\nrluid lug nEw el

an
!Im-l"'ﬁ |I gun.-u'ltl" !
wilirthons, plans, Eyeleine :ﬁ

Fel

8 il
el

-l i a1 [ 4 - .
ﬂm::’# Ruuu.g |Auw‘1‘.:1*|-
aRrgaTry [LirTem [’un o

kel duily Relper
mh Heferaace loF Lhe masler

worlkeer, Carpenters gyerys
whef e 1II|.I]! Lhess Thidlibes
an |l| Ifrl:lin.l: nng W Fasier

Betler Work smd fet-
Ier I‘-r. To gat Lhis -Hhalﬁ

. == anes {or yourssll, stmpl
Inside Trade Information On:  Foi biew, 0 00"
How 1o use the svesl sguare—THow 1o filo and set
mws—llow to build furniture—How o use =
mitre hox—[How 10 ase 1he chalk line—How 1o use
rules anil seales—1l{ow to make pine—Carpmters
arithmotic—Haolving mensuration  problsms— -
timading sirengith of tinbers—How to sec girdors
and pills—How io frnme howses and roofs—How 1o
eatimaie cosis—How 10 build houses, barns, ga-
wn, oie.—How (o resd and draw
|'I|-I.Iu'—'| irawing up specifiostiops—FHow o ex-
eavate—THow to use setiings 12, 13 and 17 on the
steel syunre—How to bulld hoists and seaffolds—
nkylighuw—How 10 build staire—How to put on
imerior trim— How to hang doors—IHow to lath—
lay How to paint.
LA L LE ML PR PN PR LR TR TR TR TR O ] (11}

¥o “hard times™ in Eleetricliy—ihe Dig Pay Fishd, Theu-
mads ol naw Elpﬂru meestded for presesi and laturs sstivicy,
Buulder Daas—" TV A" —oiher .nnm:uht lastrical pm]g.l.
pouyy peaady, Bilart Now, Earn whils |sarning 8l hemn, Esey
l.q-r Cﬂﬂ 100,000 men sisessslully traimed. Wrlte for 'm
Learn to ssrn B35 to 575 & weak,

LLMIIIHIIM‘H‘[]‘ ﬂ-Ll!.t!IIleln.,hhlll

0L 2R 1) How to Earn More Money”
FIND THE Just published, Send

10c coin for your copy.

30c1: P [0]:} VOCATIONAL GUIDANCE BUREAU
135 Yonge Si, TORONTO, ONTARIO

ENGINEERING, broadeasting, avi-
ation pnd  police radie, servicing,
murine and Morse te phy taught
thoroughly. Nine months' engi ng

tab-

1 LT 'r"l"li'lll'lrl'l-ll nt to three years” college mdlo work. Behool esl
]l'\.ll"ﬂ 1574, All ex penees low, Catnlog [ree

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

32 FEMALE.
WHY NOT St tveries i

seots? I buy hundreds of Etm!a for eollectiona.
Rome warlih §1 to $T sach, Elmﬂ-l nuld--ur wou b wikh my Ine
wtrueiions, pletwres, pries lst. e Fleasure i
(ot stampe) lor Ill I"I'TI-B" ]:':Mnﬂ-t‘, ferens, belors wenyal-
h ine mnmﬂ Mr. Sinciair, Dasier in insects, Gesi. 6.

THEO. AUDEL & CO., 55 W. 23rd 5¢., Now "I"!l'k"-‘-l“

Misl Awdels Car n.tu'lln.dl.lu.ll.:h-ﬂhuh.ll-q.llld on T deys’ fres ivial.  1F O,
T will renabt 81 im 7 and §1 0 :Iﬂyuutlllﬁhm.-{ e I-.] iyt he
No alligation u.nhll mE i -lu.lwq - b e e

ASH FOR

EPAGE'S

CASEIN GLUE

A LSeal CASEIN GLUE
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NATIONAL SCHOOLS .vvouwe:

AHIGHLY DEVELOPED DUAL COURSE IN GAS ond

€ :l!:"'
i i-i-*—"
JElurmlE
_—

ENGINEERING M“‘

Ambltlnus I.'l'len of All Ages Can Qualify for Good Pay

NATIONAL'S
Jobs in the Fast Growing Diesel Trade oL
Established in 1905, National Schools’ course of Diesel Training is the outgrowth includes
of years of successful development. The instruction is PROVEN. Over 30,000 All Phases of
graduates have received National Training. Now, National offers the most compre- Diesel Engines
hensive training—actually two complete courses for the price of one—Gas and Diesel Fuel Injection
Engineering. Both courses are absolutely essential to qualify for best jobs, Gas Engines
Butane Engines
Easy, Fascinating “Shop-Practice’”” Method Prisind
Th{s day ynu‘:gln yvour Training at National you start riyght in with a practical job on the most modern Natural Gas
Gas and Di equipment, including Caterpillar, Cummins, MeCormick-Deering, Hercules, Venn- Auto=-Diesel Elec=

Severn, Fairbanks-Morse, Enterprise, and many othors, The work is actually n ileasure for students—
ensy to understand—ever-inscinating. You learn in o few months what would ordinarily take far longer.

M E No Dummy Equipment at National

trics
Machine Shop

The vost installation of modern Gas and Diesel equipment here is
all used by you in learning your trade. You learn to assemble and
dis-grsemble nll parts, legrn trouble-shooting; opernting and all
essentinls to qualify you for big-pay Gas and Diesel opportunities,

Your instruetion m personalized under direct supervision of a
large staff of experts.

LEARN IN LOS ANGELES, Playground of America
RAILROAD FARE ALLOWED EARN ROOM AND EOARD

For a limited time, coach R. R.|We help students obtain part-
fare allowed to L. A. from nny]t:mu joba to earn room and
part of the U, 8, hoard while learning.

FREE BODK OF FACTS

NATIONAL SCHOOLS, Los Angeles, Calif,
Dept. PMA-2, 4000 So. Figueroa St.

NAME .. .. oo 000

L% W PR PR PUR UL BTATE ......

g Punsp om M- Ailyustime Fozpoap :.-. [T
LUuormbek- Dweting pillar el

|
|
|
|
[
|
8l | ADDRESS
|
|
L

AP RSSM———
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Wherever You Live —
Whatever YouDoNow—
$1000 to $3000 a Year
Can Be Yours!

Y.

YOU Can Do
What They
Have Done

“¥ou huwe npened ]
=HRan | proktaiin

Spare Time or Full Time
YOU Can Cash-In BIG

Inntend of kpockiog at your doaT,
l.'l[rpurluilhf ia waiting for you in youT
back yard! ‘Thoussncds I;nﬁvi-t_;.}ar%&illﬁ
Poultry Halping for d
EXTHA MONEY or FULL TIME B1Q
PAY., Muany sinrt off in just m Sms
way—with & back-yurd or vacant lot
finek. My profit-producing methods will
maks anly & faw hens pay. No maiter
whai you're doing pow—I] will show Yoo
how to start and keep going suceesaiully.
Faes and pouliry mest are commandie
high prices—prices that tesn s
godne: margin of profit on every egx or
hird you enn prosduce.  There's not
n donbt about it—Y OU CAN CARH-
IN BIG. I'll PROVE that I can put
YOU pmong the big money makors
—QUICK.

My Proved Methods Assure
Success Right from START

Al thia *mystery und goess woek™ nre aken
mud ol guomillry  rai by my sure, tosked,
it licela, nﬂnunﬂ atdy oaurse, pro-
W Ly eighietn lhmeus siperis anid en-
o by thiry besding Agricsligeal Belionla,
puls in yoar haneds the somesssecrpis of loaders.
Habialnrtion abel wtely guarantesd, i yon follow
wigr anelbods, Decids pow w get mio ihis Dued-
miting, healiblul, profitable buslwess. Ba youf awil
—mshs $1.00 ta 8100 for svery hoar of yuur
spare Lime—ur gualily for o Ane slory in o of Ltha
hig estsblmbed pouliry planis. Froin now omp, =i
the mtler fellow pay TOU the famcy
Beeams N

FREE BOOK EXPLAINS

My blg, bow, fes book, "Jlow (o HRaiso
Bouliry for I'Mﬂl" will nmase youl  Hrings
e ol what pugree age] Lradns
i v s i vibhers, My 4
yunfs gEpariimes a8 Commencial I‘l=llllri---ﬂu
spal fogmmy Benlor Poultrpmam in the U, R
Dept, of F..-r'wul.Lqu- e yurigrs by use amd pr i
. et I line fer QUICKER. BHGGER
AONEY D't abilay n dny
poupie into Lhe wary sest mail.

Get this FREE Book NOW/

1 W .
P. T T i jubi b
finkalied  yuur

e Hoar Bhinnimi

Gt ELhis

= =
: Harry M, Lamon, President, -
¢ The National Poultry Institute -
* Adams Center, N. Y. Dept. 34-A -
z 1 want to know how to make big money ralsing poultry. =
= Bend me your FREE book explaining your home-study S
s bourseé and PROVED methods. -
- ]
R e R R R D T s :
-1 -
B AGUESS. ....ooiiiiiit ittt e b s :

-
] e B R e S ) T R LA P :
;I..II..‘I.II...II.II.lIII.IIII-I..I.'-..".I-------*-...-.’.-‘
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Theres Quicker,
Bigger MONEY for YOU

toSuccedd

Tt's m theill 4o own your ewn business, Time and money 8 §o
That's I upremrfull sebramen whe are Dlsren,
nah llulimhi.;[r-s. alss, Their volums of ,Fz:ﬂ ﬂ:mm have ta

I et belg pay closs Erum $2000 ap o SI5.000 &

LEARN CARTOONING

by the method that has develo hundreds suceessfully. Send
name, addresa and age for fres &: Lo test your l.l:slllv,pujr

The Landon School, 1738 Mational Bidg., Cleveland, Ohls

LOOK! Baby Chicks
THOUSANDS WEEKLY ALL YEAR

Flosst quality & Layvrs in 40 broeds. Hybrid Bahy Pallets and Cosle

m. B W DL Tested, Durklingn, Goalings, Haby Turkeys, Guinens.
priend right. In business 37 years, Cainlog (res
Bax M, Qanslsier, Dk,

LETEY S |
Nalwsh Hai=her

GOVERNMENT -

START
$1260 to $2100 YEAR

S — — — —— —

MEN~-WOMEN P Franklin
stitute

CET READY f’ ml;l_ FEIM*

Immediately Rochester, M. Y.

# _ Gentlemen: Rush to ma
FREE of charge, list of

MNew 40 hour week Vs
U. B Government big pay

(from 44) means

many Postal jobse, Send me FREE 32-page

appoint- hook  deseribing  salaries, vaca-

ments. $°  tions, hours, work and free sam-

Mail s ple conching testa. Tell me fully

Coupon /  how to got one of these jobs.

Today—

su f/ MRS, . o v rawn s AR TR OB AP E s ;
T I s LR
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WHAT INSTRUMENT
DO YOU WANT
TO LEARN
TO PLAY ?

21A

QUICK WAY TO LEARN MUSIC

Thousands have learned to play at but
a fraction of the old way costs

Simplified, quick method brings amasing
results —over 700,000 pupils

Have you ever dreamed of the fun you'd have plaving
some musical instrument? Pletured yoursel! doing all the
popular hite, movie theme songs, even classical numbers !

Then here's grand news for you! It's news of an easy,
fascinating, simplified method whereby anpone can learn
to play real music Sy noter in a resmarkably ahaort timelf
And what's more. you won't peed a private teacher.
You'll learn all by yourself—right in your own home,
And best of all, the cost is only a small fraction of what
it nsed to cost by old-fashioned methods.

No Special "Talent" Needed

If you ean just hum or whistle a tune, you can learn
to play quickly—ensily—with the ald of this wonderful
U. 8. School of Music system of instruction. You loarn
to rond regular notos—
nnd to play them—just
a8 pny real musician doea,

What Instrument You start right in play-
little tuncs al-

ing real
rﬂr y'ﬂ“? most from the very start

Plano h Gradually you maoster

Orpan Is'?:(::m“' more and more difficult

Violin Hawaiinn ones until=—sooner than

Clarinet Steel Guitar FOU BVEr expectéd—y ou

El:_? nr:_ltn;: and fimd r}-u_ruﬂt un'l:lcrt,inin!ng
your friends—playing at

E:“ﬂ“t Mandolin gf.rlieﬁ—:md having the

B;ll'::r F{:?ﬂhﬂ"' et times you ever hnd

Ukiilels Acoordian in your whaole life.

Banjo (Pleetrum, 5-Siri

or Tonos) " Easy as A-B-C
Voice and Speech Culture
Harmony and Composition The success of this

Automatic Finger Gontrol U, 5. School method of
Italian and German musical instriction s due
Accordion to two things, One is

the fact that it makes

everything so simple—so crystal clear—so pasy to under-
stand. First it felis ¥ou how to do a thing. Then it
fhows you in pietures how to do it, Then you do it
¥ourself and hesr it. What could be simpler?

The second reason for the suceess of this system is that
it is so fascinating. Learning music this way is like
playing a game. FPracticing becomes real fun instead of
a bore as it used to be with the old way.

Free Booklet and Demonstration Lesson

In order to show how easy—how simple— how pleasant
this course is, the U. 8, School of Music has prepared
for youn a free Demonstration Lesson and Explanatory

ooklet. No matter what instrument you select to play
the Free Demonstration Lesson and Hooklet will show
you at onee the amazingly simple principles around
which this method iz built. And how it will enable you
to become @ populnr musician in a surprigingly short
time—at an average cost of only a few cents a doy.

If you really want to learn music—if you want to win
new popularity—Iif you want to enjoy musical good times
galore—fill in and mall the coupon below, Don't delay
—art at oner, Yon'll not be obligated in any way. In-
atruments supplied when needed, cosh or credit., T, S,
School of Musie, 72 Brunswick Bldg., New York City.

START NOW T0 MUSICAL GOOD TIMES

U. 5. SCHOOL OF MUSIC

|72 Brunswick Bullding, New York City

I Pliase send me vour free book, “"How You Can Master Musie

in Yolir Own Home.” with Inspicing message by Dr, Frank

ff:rame. Free Demonstration Lesson, and  partioulars of }'uurl

easy payment plan. I am interestod in the [ollowlng course:
Have you

.....IH.EII'.I'.-......,.....‘.......-.I

I...,..........,..,..............

INnm“ B ..-.-----..---.--..---.---.---4.--1.-.1|.--|.---|J-I-I4I-II-IIJ--I
I..-*u:ll.!raﬁ!l ........................................... A I
L o b ek kS Al ko |
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The world moves on. Abova iz the giant
Martin China Clipper Ship, designed and
bullt by the Glenn L. Martin Company, o
carry mail and passengers across the Fa-
eifie Ocearn. In this luzurious super alr
liner, are embodied many inventions. But
in a few years, cven this magnificent bird

will be obsolote,

Here you seo an Ingenlous
small inventlon. This littls
bottle Do-Capper was re-
cently exhibited at the Bot-
tlers" Conventlon in Palti-
more, Makes unnecessary
the use of a bottls opener
to remove the eap from & gloger ale or
beer bottle. Simple, but think of ita great
commercial possibilities,

. With the Christmas season fresh
in mind, many will recall the usual
struggle with the
Christmas Tree,
This recent invention
by a woman,
Mary Peskulich
of California,
will do away with
all that. Another
simple gadget
that should ap-
peal to many.

E HEAR a lot about the great inventors—Bell, McCormick,
Pullman, Kettering, Atwater Kent, and others.

But as a

matter of fact, most of the articles that we see and use everyday
of our lives, came to us from people that we never heard of at all.
Walk through any dime store and notice the number of simple
gadgets that are marked “Patented” or “Patent Pending.” Some-
one had a bright idea—and did something about it. For every hig
startling inventive development like radio, the automobile or the
aeroplane, there are thousands of simple little articles that find
their way to the markets, and pay their inventors a profit.

Whether the invention be large or
small—simple or complex—one thing
iz certain, in order to profit the IN-
VENTOR MUST DO SOME.
THING ABOUT IT. The world does
not reward the man who keeps his
ideas locked up in his brain. The old
saying that: “He who hesitates is
lost" is all too frequently true where
inventive matters are concerned.

The question is what to do and
how! The answer, fortunately, is
usually simple enough, It is given
fully in the two booklets shown here.
In thirty-six years of experience, we
have acquired a wealth of practical,
helpful information which the aver-
age man with an invention, or an
idea for one, can put to practical nse,
This information comes to you in the
booklets shown on the next page.

After receiving these booklets, one
inventor stafed: “Your books have
just been received and I appreciate
very much their contents. Lack of
knowledee has left me far behind
where 1 should be, as many of my
inventions are in upse today.™ Ane
other stated: *“Just reccived your
wonderful books of patent information
which exceeded my highest expecta-
tions. They are indeed a waluahle
help to anyone who needs Patent Pro-
tection."

Both booklets, together with an
Evidence of Invention form, are
vours for the asking. They give you
complete information om the steps
necessary to secure a Patent, plus
many helpful, practical suggestions
on how to go about selling an inven-
tion. Both are free—sent without
slightest abligation on vour part, Use
the convenient coupon opposite to re-
quest your copies today.

9 9 ¥ ¥ © 9§ 9 © ¥ ¥ ¥ ¥ § §
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(R st Pt

YOUR QUESTIONS
ANSWERED

In the two booklets shown
here dre the snswers to many
gquestions. Thoy tell you, for
exnmple, sxactly what steps
to take to apply for n Patent;
give you mn wden of cosis in

: VicToRrR J.
volved: expliin how withoot I VA "s & 0-
cosl you cin establish dated records of an invention to help
establish your elaims; point out various inexpensive wiyve to ' REGISTERED PATENT ATTORNEYS
contact posslble buyers of Inv entlons; tell why Patent Protectlon

MAIN DFFICE: TOO-B, VICTOR BUILDING.

is lmportant; exactly how we ns Patent ATLOFNOYE &erve you:
show 1156 mochanieal prinelples that inventors have used, nnd WASHINGTON, D. C.

much more. The facts | boo e R
SRR VTR Soin QW oinment.  Don'e ok gy 01T Ot (040- g, R, Chicater O, et
eiay. Mall the cou NOW, W, g, New rk; GOl4-1 = 0g.,
pn 1010-% Hobart Bldg., San Francisco; 730-N Security Bldg.,
STRICTEST SECRECY oy o
gendd me FREE coples of your hooks “Patent Protectlon™

. and “When and How to Sell an Inventlon.” (Note: Bame books
You may write us in confidenre, All sketches, drawlngs or supplied by any of branch offiees sted nbove.) .
modeols entrusted to us are kept (n strictest secrecy [0 confidentinl
files. For thirty-slx years we have been In the business of helping
Inventors. Fees nre reasonable. Deferred pAYIMEnta arranged

where needed. Write us today,

memmmmml o
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A SPECIAL COURSE ONLY
ON ARM BUILDING 25§

WHY not get an arm of might with the power and to o
your physical desirea. | have taken wenklings Whnﬁfmn wﬁ
serawny pleces of skin and bone and o n short time devaloped them
Into strong men of powerful proportions with bulging b cops arkd
brawny forearma . . . strong, solld arms of power that are pe-
n:pm“hff by mm.n.nd ‘dlmlltm Ell:-' wgﬂmn. :
ils courss s spocinlly AN to bulld every muscle In yvou

arm. It has been selentifically worked cut for that purposs. m'}'
of my puplls have deyeloped & palr of triceps shaped ke B horsoe-
shoc, nnd just as strong, and & palr of biceps that show thelr doulle
bend formation. The sinewy eahles between the bloeps and elbow
are deep and thick with wire cable<like llgnments. The lorearm
belliss with bualk, the great supinator Lftng musales beoame & sol-
m;ul‘ power, and thelr wrista are alive and writhe with eordy

W

Bend 26e for this course today. Why not start now to
ha::nm'ﬁum‘r 2% build a

‘ou can't make A mistake. The assurance of the strongest arm
man in the world stands behind this eourse. I give rnﬁhﬂtﬂﬂcﬁﬂ
of strength ustrated and expiained as you Uke them, Mall your
order now while you cun still get this eourss for only 25c.

I will not limit ¥ou to the arm. Try any one of my eourses Hsted
In the coupon at 25c. Or, try all six of them for only $1,040,

RUSH THE COUPON TODAY!

Mall your order now and I will include & FREE COPY of
“NERVES OF BTEEL, MUBCLES LTKE IRON." It isa priceless
book to the strength fan and musele bullder, Full of plctures of
marvelous bodled men who tell you decisively how you ean bulld
mfﬂnt—rr and strength the Jowett Way! Heach Out . . . Grasp

Special Ofer!
BOOK WITH PHOTOS

F E OF FAMOUS STRONG MEN

25> JOWETT INSTITUTE
¥ x| OF PHYSICAL CULTURE

Dept. 4Bd, 422 Poplar St.,
Scranton, Fa.

George F. Jowett: Bend, by return
mall, prepald, the courses checked be-
low for which I am enclosing. . ........
Moulding a Mighty Arm,. 250
Moulding a Mighty Back, 250
Moulding a Mighty Grip, 25¢.
Moulding & Mighty Chost, 26¢
Moulding Mlghty Legs, 250
Birong Man Stunts Made Easy, 250
All & Books for $1.00.

Age

GEORGE F. JOWETT
M Champian
of Champions™
Winner of meny eon=
teats for strength and
physical perfection]

ooooOooo

Name
Address
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Air Conditioning, Drafting, Electricity,

Housing, Engineering, Radio, Don't delay

HIH 80-Page Blue Bosk tells sbout opportunities

E}rlcinn TECHNICAL COLLEGE
YOU DRAWING

JOBS FOR THOUSANDS
Start training now at this aceredited 32 yr
Tech Bidg., 118 East 26th S5t., Chicago, lil.

Lig i1

lM are opening in the live fields of
; old eollege. B. 8. Deogree or shorter aourses
your

home . during  your
spare fime, Thirty-five years of
successiul teaching proves our ability.
Artists receive large salaries.,

Wrile today for Art Year Baok

AAPPLED ART

Dept. 126, 10 E. Huron 5k, Chicago, Il

ENGINEERI TWO YEAR
TWO YEARS
1.8. D
uhnnlu:f":r 'LIE:I::;}E::'I {:E':liilinﬂl‘rwcﬂl' 'Il't:nﬂl?urlr
Located in an industrial center with that Enginesr=

ing atmosphere. Earn board, Low tuition.
Department. Enter March, Jurln: Ml:‘Dul:." tt:!I:E

!glblma. TecHnicaL COLLEGE

Enst Washington 8t., Fort Wayne, Indiana

2 CORD
: fzr::rfr.’r!f areef Heall

Promises to develop into big industry becauso
mlhll-r is vitally interested 1n alr conditioning as a com-
rt and honlth messure, Ofers good obs to treined men,
Think of opportunities in alr eonditining new bauildings
and even larger feld In remodeling worth-while old
buildings, Write TODAY for home-atidy method of pre-
paring vou for this thriving Industry. No abligation.

School, Dpt. AC-245, Drexel at 58th, Chicage

S *
CALGEMEL LG

——
. cnm:i] " SECRET SERVICE BOOK

el

M —hciual Crims Cases—
IF Fou Act Quicel—We will semnd row this stirring
bouk on Crime Detection, Seeret Servion aod |den-
tifieating Werk [ur 30 dars fres resding. Send @
mone¥. Il you decide o k---in it, ther send omly
81.00. If mab, retwrn ob. WRITE TUODAY. Not
mant to boys undar 1T years of ags.

G. Cooke, Dept. 13-52, 1920 Sunnyside Ave., Chigago i

You Have a =g
Right to Know>

The Hidden Truth

What facts of life were concealed
in the Middle Ages? What ancient
truths were withheld by church
and state for centuries? Why did
tyrants fear these findings?

Do you want o know the astoonding
truths about these mysteries and learn bow
they can help you?

This Sealed Book—FREE

Send for the fascinating Sealed Book re-
veiling what the Rosicrucians kmow,

Address Scame D, D, N,
95 ROSICRUCIANS
Say Jose {amonch CavLronnia
[Mot a Religions Organization]
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Gives lfow an

18-1UBE

[ ]
Radie.
WMetal ot Glass Ticbes)

SIX mmnE; RANGES
4% 42400 METERS

FULL SCOPE
HIGH FLI]E[IT‘I"

PUSH BUTTON TUMNG

Il[lﬂlﬁ EAR
and Scorea of Other

ot

Fealures
$ 59 5.0
with ¥ew
GIANT
THEATRE=

LEER TURLE m".c
: 'SPEAKER

W
MIDWEST,

FREE Trial !

ONCE again Midwest demonstrates
its leadership by offering the
world’'s most powerful Super De Luxe
18-M ETAL Tube &-Tuning Rﬂﬂ!! radio. . It
13 a master achievement . . . s most highly
perfected, precisely built, laboratory adjusted set.
It a radio musical instrument that will theill you
with its ma s super performance... glorous
new acousti-tone. . .crystal-clear “concert” realism
s..and magnificent foreign reception. Before you
buy any radio, write for
FF['EE 40-page 1936 catalog.
Learn about the successful
;ld*pl-;lt I..-Rnﬂtnry -Tao-
ou policy that saves
0% to %‘E’{, . .that pﬁ
you 30 days FREE trial.

This exclusive engineerin

commercial,

DEPT. 15H,
Established 1920

SIX TUNING RANGES
triumph (U. 5. Patent No, 96750)
puls Midwest radio vears ahead i
the "World's Greatest Radio Values." Now, it is easy to make
the nations of the world parade before you. You can swilch
instantly from American programs to Canadian, police, amateur,
ial, “secret,” experimental, airplane and ship broad-
casts . . . to the finest and most fascinatin
Europe, Asia, Australis, South America .

MIDWEST RADIO CORP. §

CINCINNATI, OHIO U.S.A,
Cable Address MIRACO All Codes [ !

Wl Check 1118 intereated in Midwes AR Waer Unuqhnl-_-;_".'.-'

=11 P

No middlemen’s profits to pay. You
buy at wholesale price, direct from
Laboratories . . . saving 30% to 50%.

You can order your 1936 Midwest radio from

the new 40-page catalog with as much certainty of
to our

£ .. you get
free trial . . . as little as $5.00 down puts

satisfaction as if you were to come reelf
EJI: labaratories. You save 309, to iﬂufﬁ:

r:dllﬂ
a

idwest radio in vour home. You are teiply
tected with a One-Year Guarantee. Foreign
tion Guarantee and Money-Back Guarantee.

GUARANTEED FOREIGN RECEPTIOM
Thiz super radio will out-perform $200 and $300
scis on a side b.'.ll' e test. [t iz so werlul, so
amazingly selective, so delicately sensitive that it
be in distant foreign stations with full loud

spea volume, on channels adjacent to powerful
locals. The 18 tubes permit of advanced circuits,
make it ihle to use the tremendous reserve

power, and to cxert the sustained maximum output
of the powerful new tubes.

B0 SENSATIONAL ADVANCEMENTS

of marvelous Midwest features, many of
them exclusive, explain Midwest glorious tone
realism, super performance and thrilling world-wide
f-band reception. They prove why nationally
known orchestra leaders like Fred Waring,
George Olsen, Jack Denny, etc,, use a Midwest in
Fﬂ.'l':rrn:: to more costly makes. FPa 12 to 21
in FREE catalog illustrate the new Midwest feoa-
turcs. Study them before you make up your mind.

ACOUSTI-TOME V-SPREAD DESIGM
The V-Front Disjucnin‘r\?um: established a new
radio siyle overnight. They spread the beautiful
lace-wark of the “highs" throughout the room in a
scientificmanner. . . directing Lhe High Fidelity waves
uniformly to the ear. Now, gel complete range of
audible frequencies from 30 to 16,000 cycles. ..
achieving glorious new acousti-tone A

. . assuring life-like I'_'rl!.".l.h]-clﬂl.' ikl

Push Button Tuning
Simply ing Silencer Button
silemces set betwesn  slsthomi.
Beautiful tuning lights auto-
malically indicate when station is

tuned. Releass bulton...
and atation comes in perfectly.
F‘hl_lnlu' :St-ulnn Fln:hf Bation
(Midwesi's sxclusive ROBOT
EAR) astomatically delermines
proper ddial pomtion for brmg-

ing in estremely weak sinfions.

Glnger Rogers Amazed st
Midweat Performance

Hollpiwvad, Cilifornin. "Yaur
Midwest is & wonderful nstru-
ment. The tans ¢I|lIIiir i delight-
Ful and il surpANsey any sl 1 hawe
ever awned.
have hosrd sta-
ticna From all over
the world. I goi a
thrill_the first
tipe | tuned ,m

the
of "Big Ben'”

' '. aﬂﬁﬁ)’?""

reception . . . “concert” realism

of ordinary sets and makes them

programs from id

. . 12,000 miles away. ofer, amd

I8-dube Dhal
Hamw.

This

| MIDWEST RADIO CORP,
Dept. 15H, Cinclanatl, Ohls
VWithoest ghligaison on my
new FREE catslag,
ol your liberal ¥0-duy FREE prial
FREE Minssiure Rowsnng
is WOT sa erder.

Uner --A.!lllh
Make Eany

Exira  Monay

part, wead i
Hurs Q
for detaily

sompler

Addre

Tawn

Stata S
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ing steam and gasoline engines in er plants, motor trucks a
Eﬂm:lh:a. locomatives angl N ircra
E. pumps, etc.—opening up an increasi
jobs for Diesel- I.l‘l!.l:mlglgml?n The feld
mﬁ is on the u
e steady em
trained in this new industry—as long az the
You get complete information on all the
velopments—two- and four-siroke ¢
and heavy-duty t 1 Diesel-elec m:mmtjn
—in our course. Includes all text material—wit
grams for quick understanding of this new

Diesel Engineer-

o work.

ships, aircraft, tractors, dredges,
number of well-

de and continually expanding. It wm Pro-
oyment and advancement for those properly

teal Diesel de-
cles; low- and high-speed
mr.ema. ;ll:

1=
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i D|esel Enelneer

Is Your Job Safe

Just as the gasoline engine
changed or wiped out the jobs
of thousands who depended
on horse-drawn wvehicles for
. their lwmg—;uqt aselectricity
changed the entire set-up in
the fields of light and power
—a0 now the Diese] engme 15
fast invading both the

and transportation fiel and
threatening the present jobs
of thousands of workers,

Ifjobsin your line are steadi-
ly growing scarcer, you owe it
to yourself to investigate this
new, progressive, uncrowded
llrIE... that will offer good open-

ings for many years to come,

, Dlesel—'l'he. Newest, Fastest st-Growing Power
Diesel engines—because of their high efficiency, de-

dability, and economy of operation—are fast replac-
o 4 4 i nd result in keen competition for jobs in the pear future. By starting

Now is r chance et Industry and grow up with
it to BII,E“I':'II ant s Flm-n 'Tudnr l‘.hcru ia practically no mg:pnu-
tion in the Diesel ficld, but the increasing use of Diesel engioes will

yourf training now, you can keep ahead of such competition.

What This New Field Offers Ynu

Get our Free Diesel Booklet and learn all about this newest,
fustest-growing line—ita opportanities and requirements, Find out
what t#t- Diesel ficld offers you—Hhow mapidly the industry
has developed during the t three years—the large aumber of
Diesel engines and acoessorics being manufactured today — hwuulr.kly
you can Ebtn.{n a complete understanding of Diesel engine principles
and operation by home nu-lil.tuml: your spare time—without inter-
fering with your regular war

Asking for information invelves no obligation —but it may mark
the turning point in your life. Write TODAY lor full information.

American School, Dept.p‘:-um, Drexel Avenue at 58th Street, Chicago, lllinois
Turn Your Spare Tlme

into Dollars

LIEi!.'l.h}' L'.E-a.m‘-'.'-u' i

8
Elln—-t-ﬂ '”‘T'P_.'

i il Se——— ——

Know Electricityas Experts
Know It—and Get an Expert’s Pay!

Recovery has begun! The months ahead are charged with slgnif-
cancg and expectation. What will you do to get the jump on the
other fellow?

Thouspnds of men have used

The Croft Library of
Practical Electricity

Tha Crufi Liwary in & complete eloviriml edoestor, Tt is Inlmdlﬂ Py fre e Lire—pd
20 yuare ol shirt-=lesave erpepienre—an wirk 58 10 §r ecieally dose. 18 s mmamed from
rn'l'h' o cover with the kind of hard-headed facts you wani, Writtem s that the
glnner cin dlally tinderstand (L yet so somd, s thorough, that i the deily goide
-ul' -"IJ-!I'I'-I hizhly paid elertriral workers and engimeers. Croft tells you the thises
Yok meed U6 know 6Bt muibare, grormabore, &pmaicres, rommuiabors, trapsformem,
-irrl:ll.- e iieh hospda, |lhl.1'lh||.'|h|p. arsleme—aleotriral mmarhi ol #very type—
wiring for Uaht and power—wiring of Bnbshed bufldisgs—undereriters’ apd munbripal
requiremeitr—{Humingtbon in e every phose—iho mest improeed mﬂlrlu‘l.l- ol THghi=
m:T‘Il:ulimi and lnmp efecin, obe.—how (o do n complets job, from estlmating L, te
eamplation

No money down — easy payments

Fill in npd mall the cospon sttached and we will send you bhe entire st of sven vol-
ugmes lor ten days” Free Eraminatien, We take af] {1 he risk—yon sssqme po obligatfom,
I wiw declde to kerp the booke, send 81,50 in ten daye and the balance at the mte of
5200 & month. Sesd the poupon NOW spd se tho bosks Tor yourself.

[ e e s S S ———T—————————

|FREE EXAMINATION COUPON |

I McGRAW-HILL BOOK CO., 330 W. 4Ind 5t., New York
Bend me for ten days’ froe esamination the Crolt Likeary of Practieal Electrivily

[ I sabisfapiory 1 will saned you $1.50 jn 10 daye nnd 5200 mum.l:i:-uunl|hr||rI|-r-r
BIOED e padd. IF ||n|: wanted, | will seiurn the books postpakd, (To lesere l

| eromet write plainiy and fill in ail linss.)

i e e S T ety I
1D R S S B A R T S l

‘ DR B T, 5 .01 5000 0 8 B |

I g I R R oI 1) B S o M P eta 1T e o=y S e e o e
Wume of Company, IM "-Iﬁ I

I S i — — — — — i —— ——— R — W S
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BE A. PILOT — FLY A SHIP

If you are stumped ot the high cost of training to
gualify for a license nnd a good future in Aviaton,
write, enclosing stamp, for information on our

APPRENTICE PLAN

Mechanix Universal Aviation Service, Inc.
Strathmoor Sta. Dept. E. Detroit, Mich.

1007 Improvement Guarantesd

We build, strengthen the vocal organs—
writh ainging lassens—but by fundamentally sound an
peientifically correet salent ezercises . . . and absolote-
Iy gumraniee to fmprove any nknrlnu nrapd:liunn: voles
af fenat W% . . . WreiteTor wondarful voles book—senl fres,
Loarn WHY you ran sow bawe the voles yon wont. Mo litérs-
turs sent te abhyots Ghiler 1T years onless signed by .
PERFECT VOICE INSTITUTE, Studla 13-52
B4 E. Lake $i., Chicago

¥y
NO- FL»QTZ punciures. INST! n.tlllmr' ‘and

PERMANENTLY 'wllﬂmu.l patching—without remov-
ing tire from rim or even jecking up wheel. Just
sguirt It Into tubs through valve stem. pump up
tire and drlve away., For trifling cost, No-Flats
seils the punctore AIR-TIGHT and makes the tire
punctine proof for e besides, No matter how many
uails or T.ul"lﬂdﬁrﬁhlﬂrlit'd ::11 tl"l" 'I‘i'llrl thrt:;rw lmllllluﬂlf
ngnin, Ends changing tires in winter & i
and mleet. Popular priced! GUARANTEED]
Pays up to 208 per cent profit, P, L. Griffin, of
Rk MAdy 304 hu!ﬂ'lm t@n‘:u is & hot onel
FI‘BB SB.I'HDIB Autn, fect, taxl and truck
iwhers eager to buy., Get in_on ground floor.
|t1|-{l|. name u.n‘;l :rl.tllr.r'\;! for Fres Sample offer
s 100l mODEV-IIAKINE delnils

NO-FLATZ C0O., DEPT. X-171

CINCINNATI, OHIO
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HOW JACK LEARNED THE SECRET OF
BEING PllFIllAH Y can ot  ro-

LOOK JACK, HERES ASTORY ABOUT A BOY
NST LIKE You BUT HE LEARNED TD
PLAY THE HARMONICA
S0 WELL THAT HE
BECAME THE MOST
FPoPULAR BaY IN
THE NEIGHBORHDOD.

| —
Vi |

Jack was lonesome. He was always left out of the ;

parties and good times. Then he learned the secret E‘!’” HE WONDERFUL ! SF&?’-'I[CGUTE
of being pu‘]mlu.r-—he became an expert harmonica | HES THE LIFE OF THE ﬂ PLAY LIKE
player—and now Jack is the first one to be invited, | PARTY!

Thousands of boys and girls all over the country
have found the Harmoniea a short cut to popularity.
At sl:hwl or play, at parties, or meetings, the har-
monica player is the center of a group of swaying,
ginging boys and girls. Thﬂusangﬂ tP hools
harmonica bands, and are they popular!

Harmonica Is Easy to Learn

The harmonies is the simplest possible instrument to play, and j i . I
now, without costing you a cent, you ean begome n fine player [ | e il | N

in & short time, Mail the coupon below and our Hlustrated In-
struction Book “The Art of Playing the Harmonica™ will be
sent to you absolulely free. This book lells and shows you in I
pinl‘.ulrel:ﬂ just what mddn n.m:ll how to do iti.l hiuut follow the |1III1I1||||||||”|.
simple instructions and in s short time you' amazing vour
friends with the way you can perform, Send for Free Im:tiﬂﬂ Book
We want every boy nnd girl to know how quickly and easily
they can lemrn mﬁ y 5 Hohner Harmoniea. Fill In the

Professional Players Use coipon &nd we Wil Bend you absolutely free without any

trhlln:nmm our enmplete “Instruction HBook *The Art of

Playing the Harmonle Hemember (t's absolutely free,
Hohner Harmonicas 5o tal] m'm“pﬁ““ml;.am 5
Nearly all of the expert harmoniea players you hear over the 351 Fourth Ave. EH YORK CITY

radio or on the stage use Hohner Harmonieas, because they are

true in pitch, rich in tone, and perfect in construction. If vou

have heard Carl Freed and his famous Harmoniea Harloguins, F R E E
or other artist players over the radio, or on the stege, you know Mustrated H
what wonderful musical affeets ean be sesured with Hohner m.""“ ar-
Harmonicss. Bo if you want the best, be sure to eak your dealer Inrhuctli:n
for a Hohner, Accept no substitute. Look for

the Hohner nome on the instrument and on the

T ——— ——— ————

| M. HOHNER, iIne.

B. I Dopt.530-8, 151 Fourth Ave.
HOHNER - |55
L1 l"l!uae sefid me without cost your free Instructlon
= e 'i | book “The Art of Playing the Harmonles.'

|
I Please Print I
|
I

Lo L -Btate. .
| Floua address Canadian inquirfes to Hough and Kohler, Ltd., 468 King 8t West,
1 Toronto, Canada |

When writing to advertisers please mention Popular Mechanics
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MAIL BAG

A Challenge to Readers

“In January, %L:Ir:w
. IR
a8

L

1908, I received a
copy of Popular
Mechanics from a
friend and since
then I have pur-
chased a copy ev=-
ery month. I began
binding the maga-
zines in book form
and now have fifty-four volumes. Since this
is my hobby, I am always anxious to re-
ceive the next issue. I wonder if there are
any other readers who have taken interest
in Popular Mechanics as far back as 1908.
Let us hear from them.”"—Carl Schiaefke,
Davenport, Iowa.

Rare Lamp of Celluloid

“I am enclosing
a picture of a rare
electric table lamp
made of celluloid,
all inlaid work,
that I constructed.
There are sixteen
different designs
and more than ten
colors of celluloid.
The lamp contains
3,020 pieces and
sofe stars in it
contain eighty-
cight pieces. The
body is octagonal.”—]J. B. Bouchard, Indian
Orchard, Mass.

What Can This Be?

“T am enclosing
a picture of what
appears to be a
species of worm,
at first glance., We
have had at least a
dozen people guess
what this is, but
none was able to
tell. I expect you

will have the same trouble. Actually, this
is a photo of a shaving of monel metal from
a metal shaper operating in our shop."—R.
E, Hancock, Portsmouth, Va.

Model of the Clipper

“Shortly after writing you, I obtained
scale plans of the Pan American clipper.
The model took about a month of my spare
time to build and I am quite proud of the
result. The cabin contains upholstered

L!’ |

vl >

J »” ¢
? 1

\£
-/

I~

Previously 1
had constructed a scale model of the Boe-
ing transport, a photograph of which I am
enclosing."—Hugo A. Maas, San Francisco,
Calif.

seats and an electric light.

What Makes Them Stick?

“When two objects with very smooth sur-
faces, such as the Johansson gauge blocks
used in industry for very accurate meas-
urements, are slid one on the other with a

{Continued to page G8A)
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UPER CHARGER
PRINCIPLE

EEN MOTOR o
1£«K=ER STARTma

Guaranteed
Gas Savings

VACU-MATIO proves itself on

\ nl every onr. It ls guarantesd to
ﬂ]ﬂ {'ﬂrburf{nrﬁj m'! Eg“ fdve worthwhile gas saviogs,
1 . 1m quicker plek-up, ard more power
tha @mlﬁ ar It costs yon nothing. You can
tantly te :
AT LASTI Automotive engtneers bave nanca'h i 0% ior perform-
gmnshed down the barriers to perfected com- el AT k] e
bustlon! The new VACU-MATIC solves the secret  east saviogs ,_,qum;:;,mnzum -~
of greater power! With almost mogice] actlon, this B :
amazing Invention Instantly puts new lfe and pep
In any motor, It adds mileage to every gallon of Fi.ts Ml cal'ﬂ
gnsaline , . . produces split-second plek-up, sensltive VACOTU-MATIC Is constructed of
necelerntor  response, qulcker siurting, greater . I:I"H,:'lp; ﬂth'-mhh.-.i.m..] i
speed and smoother running. into one unlt, eoreectly ndinsted
and spaled af the factory. Noth-
Oalomaliie = Hnthiug Like It! ing to regulate. Any motorist ean
attach VACU-MATIC In ten min-
antes, Ones In, Its only reminder

USERS REPORT

MILES MORE
PER GALLON

MOTORIST SAVES
180, YEAR

“On an International trock on &
round trip to Clovelnod, 385 miles,
it enved 10 gallons of gas"—JSamed
Seeley, N. Y.

“On my V-8 Fonl, It works miracles,
Its pdded power, neceleration and top
ppecd has pold me. The resulis sre
phbelevabile. —Ralph Flelds, Wass

“Yery glad to say, the Bulck showed
an Inerease af 6 miles more per gul-
lof—ud. V. Grove, Washington.

“fin my Plymonth, 1 obtalned an ar-
erage of 22 miles per gallon, an Io-
crease of T miles. This meana a aAv-
lag of $15 n month of $1R0 n ',rur.“
—p. B. Peck, Calif.

“It eaves me one gallon s day. 1
had to boy 6 pallond each day—oow
only 4 gullons."—dL. ¥, Bweed, P

“My Chevrolet cortalnly runs nmasath-
er, has mora powar nndl ATIA l:n it
slnes T pot the Vaco-Matle ob"—
J. H. Nelsan, Minn,

“Nn my Dodge 8 | am getting @ more
milés per gal., with more power and
plek-up, which B8 all anyone eould
nak."—Lee D, Eaty, Calif,

'Illf-ljjul

s NIV

The slf-starter—fone wheel brpkes—knee action—
strenm-lning . . . and now VACU-MATIC! The 4. gurge of Instant power nnd
gensntionnl money-snving lovention! With it, en- speed It glves to the motor and
gineers have nchieved n pracilen] menns of boal. o savings it affords your
ancing nir and gasoline autonmtically for all speeds, pocketbook,

Vacu-mntle Is entirely different/ It operates on the

guper chnrger principle by nutomatleally adding a Fl‘EE Details
charee of extra osvgen, drawn free from the

outer alr, into the heart of the gns mixture, It I8  Yon owe It to yourself to know
entlrely AUTOMATIC and allows the motor to  all about this remurknble discov-
uprenthe” nt the correct time, opening and closing ery. Mall the coupon below.,
antpmntieally ns requlred. No idliing troubles—no  Btart saving gas with YACU-
curburetor adjnsiments necesanry, It I8 so simple MATIC and enjoy a pew driving
it will amaxe you—so practical It will save you thrilll There's no obligntion—so
muny dollars on gas costg. get the faets now! Write today |

Agents and — == = =FREE OFFER COUPON=— == = =,

o have twelve Varn-maotles oh cors
now, and ther all show an |’|'F"H-“"'

In m |-|.._-. E‘Iu CAr OWHFTE Are Very

well plensed.’ *—Fred Taplor, 1’.l|.'|:|

. TR Salesmen |} rup vacuumaTic coMPANY |

tE.ﬂl-.|r|"I "\'|:.:|L]-:, .E":Ir:1 ':TI;.?,.,:}I: r.: . T81T = 170 W. State 5., Wauwatosa, Wis.

|.rII .-t“: 4“ :I: ]-..-f\::r\- 1'|..1.1:, nr-‘r- T‘?{‘]"MA‘T[“ offers o I Genilemen : Pleass send me foll particulars copcerning |

aged U0, Also betier plekup  and gplendid  opportunity for the Varo-matie and detnlls of your Free Ofer, This «

gmoother running. — W }.4.-.:1.. Calif unusual sales and profits, I course does pot obligate me lo Aoy Wiy, |

“T have been la-ncln: Voeo-matics on Every ear, truck, traclor 3 l

gxpert mechanles' ence. All nre well and motoreyels owner I MNADE ..neiibsinsinasns T T I T L LY. Il

pleased."—J, W, Danahue, W. Ve, prospect.  Vuluable terrl- LN} I
tories now being nsslgned. I R T PR AP PR PO Ly O "
Check and mall coupon. I e s A ey S o I

Chéck hers if interested in selllng pmpnlitlnu.

When writing to advertisers please mention Popular AMechanics
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START

260 to $2100 a Year

Men, Women
GET READY IMMEDIATELY
Common education usually sufficient
Influence not needed

40 Hour Postal Week

Effective Oct. 1, 1935, the Postal department went on a 40
bour week, This means many appointments.

City Mail Carriers,
Post Office Clerks

Post Office Clerks and Carriers get
£1,700 tho first year on regular, and
automatically inerense 8100 0 vear to
22,100 with special increasse to 2,300
for Clerks, I\"::.'w 40-hour week means
many FPost Office Carrier and Clerk
Appointments, Examinations sre be-
:;}_g announced. Men—women, 18 to
O,

Railway Postal Clerks

Railway Postal Clerks get $1.900 the first vear regular,
being paid on the first and fifteenth of each month. (§70.17
ench pay day.) Their pay 8 sutomatically ineressed vearly
to $2,450. Advance may be had to Chief Clerk st $2.700 o
vear. (§112.50 each pay day.) Men 18 to 35,

Customs Inspector

Balary 82,100 to start. Men 23 to 45. Work connected with
examining baggage and merchandise entering the eountry from
foreign parts, covering boats, troins, roads, automobiles, ete.

File Clerk qg\“E“r L

: N
Open to Men—Women 18 to 50, 3
Entranese salary £1260—81440 Year, e
Appointments ss File Clerks and
Clerks in the Departments at Wash-
ington, D), C,, are made [rom this
examination.

L2
Py

Get Ready Immndlnhlr
Those wishing these positions should qualify at onee.
Get Free List of Positions

Fill aut the following coupon. Tear it off and mandl it today—
now, ot once.

This investment may result in your getting a big-paid
government job,

FRANKLIN INSTITUTE. Dept. F-174, Rochester, N, Y.

Itush to me, entirely free of charge (1) 8 full deseription of 1. H
Government Jobs: (2) Froe copy of 1I1Lr,uT.mlH1 d2-page book, 11,
CGovornment Pﬂﬂltmm and How to Get Them, " with sample enn-r:himt
tosta; (3) List of U. 8. Government Jobs; (4) Tell me wﬂat to do to
get u U, 5. Government Job.

Name

Ad-lrmu ;
Use This Coupan Before You Mislay It. Write or Print Plainly

When writing please mention Popular Mechanics

POPULAR MECHANICS ADVERTISING SECTION

Amazing Sensational Discovery

REFINISHES AUTOS
LIKE NEW /

NOT A WAX OR POLISH—LASTS 8 to 12 MONTHS —
SHABBY CARS GIVEN NEW LUSTER AND SHINE

I‘l'r'f" — jt's unbelievable, o mirmcle! KAR-NU
finighes old shabby cara in & fow minutes,
(:n s them like-new shine. Not a =

= paint, but & real Ralsh that lasts 8 f0 L3 mont l;,n
irnrls 'I'lh]l.'rlhl sunsline, long wear,  No rubbing—
1 |l i |||||lu¢ — 0 WhEing. Jusl apply with mg.

usrnnfegd.
. FREE SAMPLE

What n profit-mnker for ngenis um1 sl ribrt oenl
Milliuns of pars pesd this pew LOW PHICED
auin fimsher. BIG PROFITS—up to $7.00 ln an
hlmr enay. ‘Tea seeomd dnmuuutnllm m| u“
man's gar sells him QUICK. Twry— _E
BAMPLE which provos all sluims, Wy 1.-n ur -m.
iy, Didrilary Wonded in Fareign Counirice,

KAR-NU CO., Dwpl. X-30, Dakiey, Cincinnafi, Dhia

PARKS AIR COLLEGE

PARKS AIRPORT EAST ST.LOUIS, ILL

Offers you college education majoring in aviation
Three 2-year courses lesding to B.B. Ilegrees In Asronautioal
Enginséring, Aviation Administration, Aviation Mechanies. 100

ncre alrport. 14 bulldin 25 In taculity. 5000000 miles flight
training. 1463 planes, A motors repaired and rehullt in shopa.
Gradustes with all leading aviation ecompanies, Dormitories,

cafeterla on Fleld, Spring term Mﬁliahu n(énrt%m;; ‘Il'.’rit,n
9th YEAR PARKS Alnrun‘r EAST 5T. Lumi ILL.

ELESRELC

eNGINEERING A

A Bmnoan, basie, Intenalve oourse complete In one school

year. Includes fundamentals of Refrigeration, Alr-con-
|1!|L|m'1.'lnu.|.r Electronles. Approved by educators, endorsed
by Industry. d44th year. Catalog.

ﬁﬂ’t BLISS ELECTRICAL SCHOOL

1312 TAKOMA AVE.,. WASHINGTON, D, C.

Special Tool Offer — Now!

D't waste the heat years of sour life,
Lassurm t s lﬂﬂﬂlr-ﬂ“hll‘lﬂ bunitnessin n
frw months, Ihr or Evening, and becoma

independent. Big demand, Highly ene
dow ged— odidest sehoel. Practienl trainkng.
Indizidual instrustion. Easy torms.
Employment Serpvice, Write TODAY

for FREE Cataleg P. —» MNew York School of
Mechanical Dentistry, 125 W. 31 5., New York

RADIO ENGINEERING

RCA Tnstitutes offers an intensive course of high standard
ambraging oll phases of Radio. Practieal training with modern
equipment st New York and Chicago schools. Also
u;:[l['”'!_ltlﬂi] gourses nnd Home Study Courses under

‘Mo obligation™ plan.  hestrated Catalog on regoest

RCA INSTITUTES, Inc. /2%

75 Varick Street, New \'H‘H N. ¥.
1154 Merchandise Mart, t:lﬁ-l:lln
Recognized Standard in Radio Instriction Since 1809

MAILFOR FREE INFORMATION

B E D Fo R D 1117 Bedford Ave., Dept. PM-33

Brooklyn, New York City, N. Y.

O Auto Mechanic [J Talking Pictures
0 Awviation Mechanic O Welding

O Aeronaitical Engineering

] Refrigeration [0 Machine Shop
[ Oil Burner [ Diesel Engineering
[ Air Canditioning [ Sign Painting
1 Electrical O Window Display
O Radio and Television Mechanie

O Architectural-Mechanical Drafting
O Armature Winding

0O Diesel Engines

NomE . coverassnians A



POPULAR MECHANICS ADVERTISING SECTION

New Kind of MOV/E |
Shows CHARLES ATLAS

in ATTION

e

the Giant Muscles
Ripple Over His Amazing Body!

paces. See him flex those mighty muscles on his 17-inch biceps! Look at that enor-
mous 47-inch chest expand. Boy! What a build! Find out, with vour own eyes,
what Dynamiec Tension has done for him—what it can do for you. Get this fascinating
W kI S 11 110 Just mail coupon below.
obligation, Act promptly, assupply islimited and this offer may be withdrawn at any time.

N OW you ean WATCH “The World's Most Perfeetly Developed Man’ go through his

“new kind of movie" of Charles Atlas in action,

I’ll Prove—in Even
theFirst7Days—ICan
MakeYOU a New Man!

I used to weigh only 97 pounds; a sickly scare-crow

Then I discovered Dynamic Tension—my famous
It changed my life—gave me the body
o gee here—twice won for me the title, *The World's Most
What it did for me—and for

method of body-building.

erfectly Developed Man!'™
hundreds of ather fellows—it can now do
four 1”[.. taosa You'll sNE, IN EVen tha
firmt T dive. “I'."' I eun make vou n NIEW
MAN with big museles, smashing
strength, the glowing health that re-

migls sichiess, obnds plmples, ootsl -
fion wnd other troubles, It's fun to
build a husky body my Dynamic
- Tension way—nat home, in spare time,
in the privaecy of your room, And |
haven't nany need for contraptions thot
might strain vour beart or other wital
O IR
I don't dose you or doctox

wou. Dyvnamic Tension is

CHARLES ATLAS

Holider of the tirie
“Phe Warld's Mox

B Merfectly Darveloped
A AMan' won (n open
tom pettlion in dhe

ol N el L amd
Imtermalional
Contests hedd
during the posi
Arigen pears,

—

LA

STERLING
SILVER CUupP
GIVEN AWAY

Stands 14 inch-

Nocost. No

all T need. It's the natural, tested
method for deve!nping réenl men inaide
and out. [t distributes added pounds

of powerful muscles over your baody, gs high, on
geta rid of surplus fat, aml gives you black mahogany
the vitality, strength and pep that win base, Eograved

with winner's
name. [ will give
it to pupll who
makes most lm-
provement in de-

you the admirstion of every woman
and the respect of any muan.

Get This FREE Book

vulgvﬁmm:t ulun
Muall eoupon for your free "movie’” of me next 4 months,
| R Therefare,
nactlon. I will also send you FREE my ot ot 2

book, *‘Everlosting Health and
Strengeh.’’ [ttellaall about my Dynamic
Tension method and how It has made blg-
museled men out of run-down specimens,
Sew, from actunl photos, how 1 have develop-
od my |I:Hlpiln to my own perfectly balanced
?}‘ﬂﬁpﬂ ong. Don't be only hall the man you

‘AN be. Find out what I ean dofor you.
Bhow mo rn w're a man of sotlon. Address me

rltmnl‘:vl. Mall eaupon (o a posteard) TO-

JAY] CHARLES ATLAS, Dept. B-H, [15

East I3rd Street, New York City.

equal ahanee!

CHARLES ATLAS, Dept. 8-B
115 East 23rd Street, New York City

4
I want the proof that your system of Dynamic Tension I
will make & New Man of me—give me a healthy, huiky body
and hig musele development. SBend me your FREE Book, '
“Everlasting Health and Strength"—also the “new kind of
movie,"" 6 “moving'' pletures showlng you ln notion, I

i

BT i e R R R AR TR |
o o PPN e S T e e gt G BEALS. . ... npaaas i
) 1806 O, A, Led, |

T R T R RORNYROFROTRY N YN RN N
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YdHow to
make MONEY

WITH YOUR

CAMERA

Big Demand for Photos YO Can Take!
Learn at Home—in Spare Time

O vou realize how many photographs
are in this ONE issue of this ONE
mogazing?  Multiply that by the

thousands of publishers who buy photo-
graphs. THAT gives an idea of the pictures
being bought EVERY MONTH!

JWHO GETS the money paid for these
pictures? YOU ean get vour ghare, no mat-
ter where you live or what you are doing
NOW! Mony of thess pictures are supplisd
by amateur photographers F

POPULAR MECHANICS

— Orilinary
non-professionals who have learned how

to take pictures THAT SELL!
Turn Your Hobby into a $50 for His
Profitable Profession VERY FIRST

You don't have to bean expert to make | 4 ‘,‘_,'n“.fu._ Lo
maoney in this fascinating feld! Yoo paid . 0 Eldvidge,
don't have to live amidst the whirl of | 3L 0, Dok o
exciting daily news events. You don't | #o0 work
even need a special camera, or ex-

Made §237,00

pensive equipment. It is NOT tech-

nical ability that publishers pay for. It's WHILE
the knack of knowing WHAT to photo- LEARNING
graph, HOW to photograph it, and Thid ' whit O, Hind
WHEHRE to sell it, that brings in the WA, ol it
money! It's BALABLE and MARKET= | fonrnine “loow 1o 1
ABLE pictures—full of human interest platures that mil.”
and popular appeal—that you must learn 3 CHECHKS
how to produee . . . not  technically IN 1 WEEK
beautiful examples of photographic Vork = MeClary

genius!  Bend for FREE BOODK which el o, g By o
tells all about the simple training which Hien U R
quickly prepares vou, right at home, to
make the kind of pictures that SELL.

FREE BOOK

et pour copy of “How to Make Mone
Page | shows you the vast seope of the field. Page 7 tells the kind
nfanl&hllubl- Lthat enn bring pou o good Inoome, And on pages 12, 13
14 and 15 are printed the pletures and letters of others who, even
or i wecks after enrollment, are already moking good money,

This is The Age of Photographs, Your own eyes
tell you that! Your own Camern can eash in on it!
Hend the reports here—Ifrom ordingry people who
have always liked to do a lttle snapshot work—
and who have NOW discovered n way to turn
their bobby Into money.

There's money In YOUR eamers ton! Mail
coupon at onee for this FREE BOOK telling
¥ou how ensy it bs to gef & out! UNIVEHBAL

E'I"}'!"”“}'iﬁl"ﬂl-:[{ﬂ. Dept. 72, 10 West 33rd

8t., New York City.

CLIP-SIGN-MAIL NOW

UNIVERSAL PHOTOGRAPHERS,
Dapt. 72, 10 West 33rd St., New York City

Bend me without cost or ebligation, booklet, *How to Make
Money with Your Camers."

with Your Camers.”

NAMB. ..ccoavis

Sta
(Mo Balesman WIill Call)

O

When writing ploase mention Popular Mechanics

CISE R RN R IRLRRTRRRTLR) L]
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ADVERTISING SECTION

LEARN AT HOME

Are youadult, alert, ambitious,willing to study?
Investigate LAW! We guide yoa step by step—
furnish all texts, including 14-volume Law Libra-
ry. Training prepared by leading law professors
and given by members of bar. Degree of LL. B.

conferred. Low cost, easy terms. Send NOW
for Free,64-page*‘Law Training for Leadership.”

LaSalle Exiension University, Depl. 264-L, Chicago

Be a DENTICIAN

Learn at home to make Crowns,
Fll;ﬂ. Eﬂﬂllwuw&ﬁlte.. for Ilhn-r

- LAAY, Droae WAy Lo lsarn
mechanloal dentistry at home in spare
time. Full Egquipment of Toals and
Mateorials inciuded with Course.
Low tultlon. Easy terms, Writa
for FREE BOOK about this money-
making profession that Is not affected
by “maching age."

McCARRIE SCHOOL

OF MECHANICAL DENTISTRY
207 . Brosd Si., Depi. TOS, Philadelphis,Pa.

LEARN CODE

Easlly and Quickly at Home

T ged the most out of your B.W. Badis, youo
1 miest know eusde, Thoussnds agres Ehl‘ﬂl.iu

ﬁ:iﬁhul purest way folesrn eode s with IE
naier ‘Peleplag Cod hes. Master Tels-
plex reeords your own senifina in visible dots
and dashes mm eopper tnpop—ihen BEMDE
BACK I!n"' vy work, W furmieh eomplots
warigree, lemd

warvies will s " “ﬁm‘ mm

) g
1+I.I.I- bow rI.IIlI1l|||hFI:-!"l§H'rI.r bmsin, Bend jor

"'\--;ql_'
W ’
EE catelag = Mo g,

| TELEPLEX CO. 76 Cortlandt St. NEW YORK, N. Y.

| Learn Public
Speaking

1 time. Many overcome
%.‘..;‘“E}‘fmh:ﬁ-?.‘%u“ % i

= e e ehB Y b i spthers
o agﬂ':-trﬂ-. [ " ® far fmﬂgﬂuﬂﬂ:. ow i
| Worrud requirements.

ork aru ords and r
1382
lunols

m Tencher. Master

HORTH AMERICAN INSTITU Daplt.
3601 Michignn Avenus '

WASHINGTON

Train for a Fise Holsl Posiilen
| Grodestes swrming substentis
f Oomd posiiongs [or  trained  men tnd women in betel,
roslsummnt and nsiittiionnl Bedd. Qualify in 4 monilis—
learn on resl h wparprment, Pleeemant sorvice FREE
of exira echares. day classea siart Fob. . 1 et
Catalog FREE! LE HOTEL TRAINING HOOLE
Divimion FME- ‘Wanhi

r—

‘Government Jobs

WASHINGTON. D. C.

Bend posteard for our free catalsgue.

Thousands of burgnirs. Address:

HALDEMAMN-JULIUS CO., Catalogue Dept.
Oask M-156, GIRARD, KAMSAS

Bend $1.00 for Laugh Producing Program of 33 Trick Drew.
inge with I[nsiructicas. Chtalog of Okl Talk Bopplies Fres,

BALDA ART SERVICE, Dept.1, Oshkosh, Wis.
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1000 DIESEL Locomotives are being built.
Detroit street railways are installing Diesels
and:rct to operate at a cost of 12 cents
W -

An ordinance has been suggested in the Chi-
cago city council compelling railroads to op-
erate Diesel locomotives within the city.
900 Diesel municipal power and light plants
are helping to cities tax-free,
Merchant Marine is 80% Diesel.

Diesels have made farming and construction
profitable, cutting costs 50% to 75%.

The Trucking Industry is turning to Diesels,

thereby saving 75% on fuel costs.
Sistership to Graf Zeppelinis Diesel-powered.
HEMPHILL DIESEL SCHOOLS
- Hﬂgw ngf CHICAGO
i L-nn:‘l‘lm 4 E‘tr“"d 2014 Larrabes Street
LOS ANGELES DETROIT
2120 San Fernando Road 2341W. Lafayette Boulevard
SEATTLE MEMPHIS

501 Westlake North 421 West Monroe Avenue
{Also Schools at 1363 Granville St., Vancouver, B. C.)

CAUTION: We operate Schools only at the locations
shown here and are in mo way connected with any other schoals,

o _‘.) (‘:r'_._l_

-

A Diesel-powered automobile makes trip from
New York to Los Angeles at a fuel cost of
only $7.63.

All of which

in a mods

oves that the Diesel engine is destined
form to enter the automobile field.

WHAT ABOUT YOU?
Diesels offer today’s greatest opportunities for those
who can qualify. Trained men are needed for instal-
lation, maintenance, service, operation, sales and
executive positions, Prepare yourself NOW at
HEMP DIESEL SCHOOLS for success in this
amazing industry that is sweeping the world!

WORLD'S MOST SUCCESSFUL
DIESEL TRAINING
HEMPHILL Graduates occupy man i

itions in the Diesel induilg'f. Mzrm
i:;lfl‘ld‘l.‘lltﬂ than any other school. World’s larg-
est finest Diesel Engine and Testing Equipment.
International Free Emplo Service. Day, Night
and Combination Home Study and Shop Courses.
Mail Coupon for complete details and Free copy of

“Diesel News' with amazing facts and pictures.

MAIL COUPON TODAY

Hemphill Diesel Schools, Dept. PM (nearest address shown):
I would like to have, without obligation, full details about your
Diesel training courses and copy of "Diesel News™.

Naimie

Street Address

City State

LARGEST AND FINEST DIESEL ENGINE EQUIPMENT

When writing to advertisera please mention Popular Mechanics
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FREE TRIAL?

"IMPROVES YOUR APPEARANCE 100%

L TAN

«eo that Men and Women Admire!

DDN’T have that pale, indoor, “pasty” look—
: when ngu can have the natural ruddy glow of
vigorous health. The same kind of Tan you get 6n a Florida
beach! Your personal appearance is ei a distinct social
and business asset—or a ICap.

B MNow daily ** bath' in th i f own
hﬂm_:. will h::; mlunﬁug lﬁkl‘.‘ :mgn nDn}I..lwlts—md
: feeling as physically fir as you look.

LOOK HEALTHY . . . BE HEALTHY

N A sales manager attributes his recent increase in personal
:sales to his "pmipemu:-lppﬂ.rin,g, healthy, just-back-from-
Palm-Beach look."" A few minutes with his Sun Lamp does
it. A Hollywood movie star, on leave for a Broadway stage
production, keeps her fashionable Tan the same way.
E Your d'.nill}‘;fhul:h_ with ultra-violet rays actually helps to
crease youthful vigor and vitality. They tend to stimulate
glandular funcrions ; are known to be remarkably efficacious
in some forms of skin diseases and in destroying germ life.
Mq:z cases of pimples and temporary blemishes gaw: yielded
?m ly to their purifying action. These rays have often been
found unusually effective for listlessness and anemia and are
invaluable in the treatment of rickets. Children have re-
sponded rapidly o this treamment.

SEND NO MONEY! TEST IT AT OUR EXPENSE!
u We mmﬂiml to experience the remarkable benefits the
rfected HEALTH RAY SUN LAMP brings. We offer you
FREE use for 7 days in your own home, Then if you decide
to keep it, it is yours for the remarkably new low price of
$7.50. Pay as little as one dollar down payment,
THE CHEAPEST FORM OF HEALTH INSURANCEI
8 Build up your resistance and vitality so that your system will
ily throw off germs and poisons. Insure yourself against illness
sunshine way [
‘m Now, a really bigh grade Ultra-Violet Sun Lamp, bearing
the stamp of approval of some of the highest testing labora-
ftories, is within the reach of all. You try before you buy!
FOR EVERY MEMBER
OF THE FAMILY
00 DOWN
=== PAYMENT
BUYS IT!

DON'T WAIT! MAIL
THE COUPON NOw!

HEALTH RAY MFG. CO., Dept. 142,
342 W. 14th Street, New York City

Send me full detils of your special FREE TRIAL
OFFER on the Health Ray Sun Lamp.

- e g T T T T T pp—

e ——

IO e s T AN A e
Thus is mot an order—Ship notbing €. 0. D,

When writing please mention Popular Mechanics
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Turn JUNK /4~
= Cash/ ¢

The Most Sensational f

Business Opportunity
Since 1929

Like turning lead inio gold,
barn in n business with glgantio
possibilities, Faetories, Cla
Brores, Bohools, Hormes, spen
eriillboam nVery jrenr fur rubber
mats. Think of your profit
when

HAND
MACHINE
and

MAKES 3220 MAT

Brand new. Fully patented. Fow men already stariod

Feport.  dipreosdented pgocess, Wm. Eagla writes:
“Can't make mais It enough, Fimt week broogin
owver 200 ordern for §1.00 to $10.00 each.” Flaal fram
Hurrie sayn: "Orders snough to keep 156 mon busy

nll tha time.”  Gunter got big ander from Coanoy
Commmeimsinners and wow reporte: © Just sigoned ap

order lor wll Gradde Sehousls wnd High Sehools. ™

No  wonder respossilils men e throwlng
Averyiling el mide to leecab

FARRIX laciories.

COSTE NOTHING o get complete facts. Just send aame and sddress.
We'll sennd deseription of simple hamd machine that guickly slices ald tire
inte atripe show vou bhow patented metlod lorins mtripe into thick,
FHFHEY, lotig-wearing FAHHIN Mate—how five centa worth of Junk

Tires meokes o $2.00 Mac; bow you can start on & ressonable investment
FABRIX, Inc., 326 W. Huron St., Dept. 72, 'Chiﬂ!ﬂ. 1.
Ask for free booklet School
’To SUCCESS!
A FHTCINE @t home tl.mtlirw enn BELL] Course sog-
antratio
RAYE BURNS SCHOOL, Dept. M-X, BOX 2194, Cleveland, Ohio
needless discomfort and
marvelous appliance per-
securely, comfortably—day
parts to chafe or gouge. Patented in 1. S and 13
and convincing facta mailed pestpaid in plain envelope.

nol barild o buasiness so Dig, so (net, that it will ke pour brosth nway
New York
44 West 17th St.,N. Y. C.
DON'T COPY —LEARN TO ORIGINATE!
tains 26 bessons snd over SO0 mie All lor Only . .
don’tWORRY
worry? Try a Brooks Auto-
mits the opening to close,
and night. Thousands report amazing results.
trigs, Try one 10 DAYS WITHOUT A PEN
BROOKS COMPANY, 111C State St., Marshall, Mich.

Established
1902

D't idelay & mingte. Write or wimm tday. All information i free,
Electrical
CARTODN Your waY
ﬁit%ﬂ THNA will tench you HOW o CREATE ORIGI- szss
Send nume and addree for froe desails N—

Why put up with years of ABOUT

matic Air Cushion. This

yet holds reducible rupture

Light, neat-fitting. No hard pads, metal girdle or

foreign coun

NY'S RISK. You'll be delighted. Free Book on Rupture



POPULAR MECHANICS ADVERTISING SECTION

HowTo Secure A

J0A

GovernmentPosition

—Paying from $1200 to $2700 a Year!

: 6' Stop worrying about strikes, layoffs, hard
5 :\ ﬁmﬁa? Get on the Govt. puyroll. Vaea- BE A
= d tions with pay—steady income you can de-

' pend upon—sick leave with pay—comfort-
L | able pension when you retire! Train now
't | for & good job. For eight
years was a Civil
Berviee Examiner. I have
helped thousands, M
Free Book tells how
train you at home, in

RAILWAY
MAIL
CLERK

AT $1850 TO $2700

spare time. Mail
ﬁ ﬂal_}:l r_bn “lfrm.lﬁw - n 'mz
ARTHUR PATTERSON e

Civil Berviee Secretary
amndd Examiner for elght
yvears, Lot him help vou to

gquallfy for p good, steady
Ciovernment positlon—Junt
ma hie has belped thousands
of others,  Mall coupon for
hlabig FLEE Book 4t onee,
Mo obllgstion

L
$3275 A YEAR

‘Am now  drawing o
Enlary of §3.2756 a year.”
(About 864 n week,) "I
want to thank yvou for your
L TLT and will recommend
your schoal very hlghly to
anyone."

4. B. W., Maotor Rural
Carrier, Tex

APPOINTED
POSTMASTER

whao

“*There were
toak the examination for
thiz ofMice wnd I have madg
the highest rating of any—
Eot the appointment wmdl res
ceived my commissinn yes-
terday Your enaching s
valunhle to any wishing to
take a Clvil Bervice exdml-
EuaT §ixTd

¥

nine

3., Postmaster, ¥a

DOUBLED
HIS PAY!

1 had beeti employed 8
years at o loeal factory, My
ane week of Hallway Muall
HBervioe pay is now egual to
wo weeks' pay 1 wWas earn-
Ing.'

ALG,, Conmn.
GETS 52633
A YEAR
“My work a8 ciean, pleas-
ant and healthiful My
splpry amounts o phogt
Srnad I get pald vacn-

tions, sick leanve with pay,
time off, retirement at 02
years and work only 44 hes,
B Wik I BN Dever f8ny Lo
miuch for your course''

M.C.R., Plilla., Pa.

—plus allowanee for liv=

ing expenses while away
from home. Railway Mal

Clerks may earn as much ns

$155 a mooth! Some work 4 dava,

y then get 4 days off. 15 days’ an-
nusl vaeation with pay and 10
days’ sick leave with pay. Citizens
18 to A5 are eligible.

POST OFFICE CLERK
1700 TO 52100 A YEAR
Specinl Clerks at £2200 to $2300. 15
days’ vacation and 10 days' sick leave
every year, with full pay. Promotion
opportunities can lead to positions pay-
ing up to 34700 a yvear! Men and women
citizens, 18 to 45, are eligible.

CITY MAIL CARRIER

Steady Work, Short
Hours, and a PENSION!

No special experience needed. Automatie
salary Inerenses, Chances for advancement
ean lead to positions paying uﬁj to #7000 yvear
(890 & week). If a citizen, 18 to 50 years old,
you may gqualify. Let me train you for fuh
you want—just as I trained those whose let-
ters are printed at left, and thousands of
others,

Travel, or live in beautiful Washington,
D. C., or train for & position in your own com-

munity. Remember, your Government em- EAR

plova people in every stute, city and practi- Sﬂl'ﬂ TO SO0 A Y oy

Shily svery villie It the Nation. Snlar.:.nf'ub : 15 "".!“'r ;";I""“”‘ and 10 *'“”G'“;"j‘
f e eave with full pay every year. 0

¥;“itTmut' Then let me help you to qualify chance for rapid promotion to bigger pay.

Citizens 18 to 45 are eligible.

CUSTOM HOUSE POSITIONS
$1100, 51680 TO 33000 A YEAR
—pund up. Extran pay for overtime.
Mexican and Canadinn border duty and
senports. Examinations open to all

citizens between 28 and 45,

FREE BOOK

My bilg FREE 48-page Book tells about the
many interesting kinds I'_lfﬂ'ﬂ\’{'mmﬂ‘ht ositlons—
the amount of salary each one pavs; the sdvan=
tages you enjoy by working for your Clivernment.,
LJ&EEHI.EH!»: ]b?ln“hnl ij‘q}ll qualify for I!-hnmlll}’.

= ab In Washington, near your home, or
traveling,  Rush postal or mail coupon to me POSTMASTER
sonally for your copy of my FREE BODO $1200 TO 52500 A YEAR
TODAY. Address:

MAIL COUPON NOW /T

I.H.RTHUR R. PATTERSON,
.-—-——""'l CIVIL SERYICE EXPERT,

Patterson School,
!l 82 Case Bldg., Rochester, N, Y.

l Please gend me, without cost or obligation, a copy

Bi of your FREE BOOK, "How to Securg a Govermment
Position,” which tells about the Civil Service pnﬂilluns-l
paylng $1200 to 52700 o year and up,

—

ARTHUR R. PATTERSON,
Civil Service Expart, Patterson
Schosl, 2 Case Bldg.,
Roches ter, N. Y.

R R R R L R R

When writing to advertisers please mention Popular Mechanics
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YOU CAN BUY
A COMPLETE

NOW...

BARBELL OUTFIT

Including ilustrated 55
Course For As Little As

5trﬂ-ﬂ; Men of All Times Have Used Barbells
to Gain Their Great Strength
an fior the frut tima Barbolls sre wiikin the rench of every man. Parmedy as high
0 Lhey now cam be oblilmsd [or &s lillls & 85,00, Yoo want & symmetocal
ld—mis M-h' ihal snmmands sl miralion wherever you {ul Amd you wanl the most
inzzpamsive way—by thes Ammun Buper Bystam. Now v the idenl time to start.
Look at the Records of Saxon Pupiisl
Bazon pupils am famous for their streugth sod devdopisent. Hoe will tesch you to be
aa susaessiul il you will foflew the Bazon Sy stam.

Full Course of Instructions Included FREE!
An Dhasirnted instruetion eharted oo “The Baxen Buper Bulcmp" in lmeluded fron
willi ench outlit. Get your sutlit while the prices are dest rodoeedl

World's Finest Iirhlll Sets
HEW DOOKLET thtawl-h h;n!mﬂmlﬂﬂ afaed |
“HETRENGTH and |
BODY mnﬁh trainine vasier.  Botler results. Thess rights are szcbo-
l‘nlr Baxan's to make and sll. Write fur iree informs-
BENT FREK liom

SAXON SUPER SYSTEM
4324 Paul St. Dept Fhiladelphia, Pa.
Duty FRER ia Canadiana, .Ilh‘rr-

Canadian Aihlstid dpp. Ca. Ii- Clmimnim

BE A TRAINED

AUTO-DIESEL

Diear] Power for trocis, bussos, tractors,
furem |d|1!|‘z!‘||l Iigh |I|,|{[Lu L1 e el
nravwe falde of opportanity T or L sse-Craised
e,

P | jubm, 8t goad |:n

D spie POV Togt

z nmhll- Ehame who

l:l"':I|l| Ju n wln And :u!lu- GOOD 0BS5S —
e GOOD PAY
1T i [
Renen DAL 1t o Lbety Wk Le b I
e W Vo ’.;dr}.'».é- EARN AS
tl I. C let
S YOU LEARN
rq.n.' dawalopmeut inthe apernthe

ik ey Enenline &

AT HOME

pair ol g
o L5 L) I.-||.'L.| Lri

e, | !
tha me practical, sasy-fo-dern method
that has started nsands of our will qualify you inm

few sbort mooths fur a0 better job, or & profitable repalr business of your own.
New Auto-Diesel Course Included at Iln Extra -l:lut

Btudents enrolling now for o .ﬁ.l.rhumulhn mlmu oar complets
ﬁ.nt,u =[Hesal courae AT MO LXT LDST Sem :r i'n: dﬂ.l.lll.d! oar
"Earn as You [-fl.!ﬂ"d"llll.ll.l.lllp mnm snesesn in the

Fel e !
Earn as You Learn—Two Motor Testers Free
Just mow, we are alsg fnelnding complete, waluaple motor
Loaling rq':m,wmrll o Asnin. your tl‘llmih.;'i.ﬂd wiabils you o
begln edrting extra spare-tims monay sool Alter you esroll,
AUTO-DIESEL BOOK FREE .

Men withoat prvﬂ uu;llw sparience or special -dmﬂuﬁ

qukekly m:-tl:r W b ; E r' o becoms alilied ex.

wris in overy brl.m:h n! lmr.n-'wm-i: III tha poupod for
FREE ATUTO-DIES

Haulk leta fu !.n:inui
ltmplurml.lnd w No ob

HﬁTﬂlt INSTITUTE OF MIHIEA
40 Lawrence Ave, Dept. BD-11, Chicagoe

l-----------------------
MOTOR [NSTITUTE OF 1%
2140 Lawrenss Ave., Dept. BD=11,

Bacie aboat T3ob Wiy Tome Teinlng and Specia) OFer:

MaliL

COUPON
FOR

FREE

POPULAR MECHANICS ADVERTISING SECTION

LETTER DUPLICATOR

SENSATIONAL
Low PRICE $ 3 2.0
Does Work of 5150.00

Machines —Enormous
Market Everywhere

Lovwrgnt priosd full Iv|‘ ter gize Btoncil
Duplicating Maatilno In world! Big de-
mand from offices, storcs, Metorion, ros-
taurnnts, churches, ate, Prints inoa [0y
i One or more colors: ||.T1=F- lig? Lpa
beads, advertising, menos, elroulams
art work, et Eomnlete with Ink ut-ahuli
supply and full directions. Lasts life-
time. Bimple, a child can operate, B1G
PHROFITS TO YOU pelling everywhere,
Enormous repeat fales of supplies. Also
start home b siness. Territories o for
lve wires. Write or wire [or detal

Rocket Duplicator Co., Dept. X-856, 3317 Madison Rd., Cincinnati, ﬂ.

“STATE COLLEGE

. 8. Degree In 4 years. World famous for
teahnical 2-year eourses in Civil, Electrical,
Mechanleal, Chemical, Hadio, Aeronau-
tical Engineering; Husiness Adminlstration
amnd Accounting. Equivalent in technlenl
hours to 4=year course. Those who lnck
high sehool may make u.l:v work. Low tuition. Low llving ensta,
Loeated In pleturesgue hill and lake recion. Students from avery
mtate and many forelen countries, 53rd year. Enter Jan., March;
June and Bapt. Wrile for catalog.

ANGOLA,

426 COLLEGE AVE.,

FREE SAMPLE

of work done, and
Index of 1,001 wsca—
il you write gquick

IND.

REVISED EDITION $ 00
lanes mnging from 20 to 7000 h. p. and neark
00 asro engines, {.‘||:|I3|I information of it8 kind ever
[ bonklet "H o (.-tmm Flyi
m‘h FR 'Wl? ,g:llrmgr :n'm il & Taying
I'l - : Hlﬁlrulﬂ ll.‘.

Cives gpecifications of over 300 different alr-
Posipd.
leas to students, engineers, dealers o
lIIrEIIIFT DISTRIBUTING CO. ®;

H_MMhln”' 5 it
DENISON'S ettas, Vaudeville Acts, w
Minatrels, Comaedy YEARS
Bongs, Make-up Goode. | o HiTS

Catalog Free

¥.5.Denison & Co, 833 5. Wabash, Dept, 9, Chicage

BUCHSTEIN'S FIBRE LIMB

Ia Boothl to your stump—
atrong, eool, neat, light.  Eaay

mentd. Bmu .lILI e~
ormities, A

D. BUC STEIH "rll.
§10 Jrd Ave., So., MINNEAPOLIS, MINN,

Saad lor Catalog Teday

Save Your Feet

o W]u-n all else (ails end your suffer-
ing with the flexible “no I'nttl-‘

Heelner sorroar

WRITE FOR FREE BOOKLIT

MEEFMIR ARCH SUFPORT CO. 850 M. E Tavion Buioms Lousviie Kr.

ITCHING

TORTURE STOPPED iwone m
For quick relief from the 1t.r:]1:m§l ﬁnmpleu. blotches,
eczema, athlete's foot, rashes an er skin eruptions,
apply Dr. Dennis’ cooling, antiseptie, liquid D. D. D.
Prescriprion. Its gentle oils soothe the irritated
skin. Clear, grenseless and stainless—dries fast. Btops
the most intense itching instantly. A 35e trial bottle,
at drug stores, proves it—or money back. Ask for—

D.D.D. Orcdariplion.

When writing ploase mention Popular Mechanica
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WEAK. RUNDOWN,
NERVOUS, SKINNY!

How NATURAL IODINE Builds &

Worn-0ut, Pale, Sickly Folks & .

Into Strong Red-Blooded Men
and Women!

Kelpamalt, New Mineral Concentrate
From TheSea, Richin NATURAL PLANT
IODINE, Feeds Starved Glands— Must
Build Good Red Blood, Put on Lbs. of
Solid, ‘“Stay-There'’ Flesh, Give Steady
Nerves and Day-long Energy in First
Week or Trial is Free!

Here's new hope and encouragement for thou-
sands of tired, weak, worn-out, haggard-looking
men and women whose energy and strength have
been sapped by overwork and worry who are
nervous, irritable, always half sick and ailing
Science says the prmﬂpal cause of these rundown
conditions is “GLANDS STARVING FOR I0-
DINE.” When these glanda don't work properly,
all the food in the world can’t help you. It just
isn't turned into flesh. The result 18, you stay
skinny, pale, tired-out and rundown.

1e most important gland—the one which act-
ually controls body weight and strength—needs a
definite ration of iodine all the time—NATURAL
ASSIMILABLE IODINE—not to be confused
with chemical iodides which often prove toxie. Only
when the system gets an adequate supply of iodine
can you regulate metabolism—the body's process
of converting digested food into firm flesh, new
strength and ener

To get this vital mineral in convenient, con-
centrated and assimilable form, take Kelpamalt—
now recognized as the world’s richest source of this
precious substance. It contains 1,300 times more
iodine than ovsters, once considered the best
source. 6 tablets alone contain more NATURAL

IODINE than 456 lbs. of spinach or 1,387 lbs. of
lettuce.,

Try Kelpamalt for » single week and notice the difference.
See flattering extrs pounds of “stay-there” flesh appear in
plaoe of scrawny hollows. Notice Imw much better you leel,
and if you don't gain at lenst 5 lba. in one week the trial is
free, 100 jumbo size Kelpamalt tablets—four to five times the
sige of ordinary tablets—cost but a fow conts a day to use.
Get Kelpamalt today. Kelpamalt costs but little at all good
drug stores. If your deslér has not vet reesived his supply,
send $1.00 for special introductory size bottle of 65 tableta
to the address at the right.

Kelpamalt 722z

| of Food and their efect on the human

SPECIAL FREE OFFER

Write today for [ascinniing inatroo=
tive Glpage book on How o Add
Weight Quickly. Minernl Contenta

body. New facts about NATUHRAL
TODINE. Binndord weight and meas-
uremonts charts.  Daily menus for
woight building. Absclutely [res, No
obligation. Kelpamalt Co., Depi.

Eﬁiﬁ. 27-23 Waat 20th 8t., New York
ity

When writing to advertisers please mention Popular Mechanics



GET IN THE WORLD'S
-: FRSTEST MOVING BUSINESS

This New Type of RADIO Training
ACTUALLY SETS YOU
UP IN BUSINESS

Here at Inat in & distinotly NEW type of training
that not only tesches you all phases of Radio
Bervice Englasering work—but which also
equips you lully for an notoal stact in business,
Mo previous Hadio experience is reguired.
With the equipment we give you set up an
actual “lab" in your room and lenrm in epare
time.
terry Training hoa been honestly, eon-
..-iiﬁ.'.?ﬂ..l :-rﬁmiznud to fit you for & cruly warth-
while place in Hadio—a position well above the
avernge in a fuscinating indusiry with vast op-
portanities for development. It is complete—

POPULAR MECHANICS ADVERTISING SECTION

newy

EASIER THAN EVER

Yon play tunes in a few hours. Exelo-
9. F-_-.:m;:t Intest model Boescher
= BRXOPD Fred &nik ¥oua to ¥
band wmhutrlqnifjly. Be popoiar. Earn
a college education, Make 4 career —
good pay jobs open |
Clyde Dosrr, pletured, famons radio saxo-
honist, is one of many artists osing Hues-
cher Troe-Tonea, ' featured instruments
of the awr waps."
FREE TRIA . Write
far free book mhtﬁl’:ﬂ trial offer. Men-
tian inatrument which interests you — aax-
ophone, eornet, trumpet, trombone, eta,
BUESCHER BAND INSTRUMENT COMPANY
210 Bugscher Bullding Elkhart, lndiana

BUESHER

— I s you both the ko
Rﬂﬁrr:ﬁ.”;::::i}y I1|1I_|)I1Il'l1{ For liﬂlll.:h]:ﬂl- e
fllw—or for & gamer in Any ons O e
aed flelde sunh as Bound Work, Broadosstiag Awistion,
Badba, sie. Deptainly
ou owa i Lo yuar
jru-t-unu L lswest gaie
5 ! TODAY!

= T R il

THIS COMPLETE IIITH!%

Whatever Hadilo traising you
Lakon, you will reguire sta
-ﬂ.wm- misch un Lhese befura
antering busloesr. Wa

4SHnOb ¢

g R e o
H. e orarpron e
SPRAYBERRY Academy of RADIO

2548 University PL, N. W., WASHINGTON, D. C.

Wi t cost or obligation stod detsils of your Radio
s g FETU RE IN

Training Course in the booklet MY

RADIO."™

Mam., .crarnresssisans eadaa T am e s e s semnaan
AAAPOEB, o ninnsrnssnssnnsintssissinsiisinssss DM -0

[P RN LR LERLELE DL LY

(TR L LR L] III.II'I'“.“...#

The MACHINISTS' Home-Study
Course helps men get ahead

A man ean go just so far in machine shop work with only his
avery-day experience to aid him, The men who get

are thoss who equip themselves with knowledge—who prepars
to take sdvantage of the breaks. Many have done so with
these practicnl books; you ean too.

AMERICAN MACHINISTS’ LIBRARY

6 volumes=2000 pages=2,500 illustrations

(A combined homeée-study course and reference library)

This library of machine shop practice was written for practical mem.
It glves you the best methods for every kind of machine shop work,
It explaing maching tools and thelr operation, too]l work, gears wnd
erin !_ng.J‘tﬁ and fxtures, automatie serew machines, thelr tools,

ches, dies, sie. Plalnly written—eompletely [llustrated—cthe bost
m of help to the machine-shop man who wants to advaies himself.

5
I

| McGRAW-HILL BOOK CO., inc., 330 W. 42nd 51, NEW YORK |

I Bend me for 10 days’ Free sxsminsifem the AMERICAN MACHINTATS LI-
BHARY, If estbsiactory | wiil send 31.50 fn 10 daye and 82 manthly untdl the
wponinl pricsaf BIT50 fn pald. T ot spnted, 1 sl miern U books post paid,
(To insare prompl ahipmast wrile pluinly aod Al in all b I
I d L TR gt e e AT A L sl el LT St S P A (5 B e i L N I
I I - R g g T e e g e e B e A L g I
i Ciyand Blade. . ... ... 0ceransressmsasssansnsssssssnsnnramssmsnnnarss - l
| TR e R R R R R R I
L e e e e L e N R
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A‘t Amalin E |
Low Cost!

En I"HEE IUUKI Awtamatln Ol Burner brings

ou Mow Fuoal Boonamy —Mew Ouibiness—MNew Low spe[lat nﬂer

i 98t $1O0 leps than others!  Oute fusl sesls to DEALE“-S
259! More heat [rom cheapest i, Only 1| moving Flld
—mnothing tn enuse tromble. A pprved hf u fare H
Lab. Buili by one of worlil's lareest manufecinmers, Orer LACD sales doubled Ehin
00l i g, Fle rodern—and furnags drodpsry Corewer,  Fouf. 1 need ners doslirn
WRITE Bor your LACD dealer. 11 woue sear you fo make installations, =t
mtryd Aoty T apeuial Liw Direed Offse] ™3 shipeed - on- appreval,

ucu Dn w““ m- I.E u;.-l. &‘ ‘: ] “ B ple-Latryier plam. Wride

it LA GO K LTN Pres

SENT FREE No Obligation to Buy
H you sel guelekl—wa will &= ;«:Bj;‘ n:

30 days' lrea rending—maw Vo

tloaing piarting VOICE FAUTS has
bumdreds of dallars to syery mia ofF wWomAN
somking & stramg, rieh volee for either lh::g

or apenking, 0 days’ free rendiag—ihen
B1L.08. (rikaress, seiorn (G—Uhet's sI0

PROF, E. FEUCHTINGER  Studio 1382
308 MNocth Michignn A v = = Chlengs

You Can Regain Perfect Speech, if you

STAMMER

Beod today for beaucifully illgstrated book entitied ““DON'T
HBTAMMER,” which describen the Bogue Unit Method for the
mciantitic correction of stammering and stuttering. Mathod suc-
comfully osed mr Bogue Institute lor 35 years—sinoe 1901, Er-
dommed by physicinms. Full mformation copceming correction of
wERImEn BE ment free.  No obligation. Benjamin N. e,
Dept. 163, Circle Tower, Indianapalis, Indiana.

———— =

| Begli Today, Writs (or my Free Book. “How to Beeome » Chood

' . | Penman,” Ii conisbns spesimnns and tells how others learned o

wrile ln spass Linme, Yoiur pame eleganlly willes on & sard if you
— 418 Ridge Eldg., Maniss City, Ma.

enclose stamn for postage, Write todey, F. W. TAMBLYM,
BOYS —HOME WORKSHOP FANS
Make Your Own Electiric Telephone
One that really worka., Made casily from serap ma-
terinl at low cost. Useful mround the home — saves
Btepe; interesting to bulld. Plans and instruction

bookiet 35¢, Cireular for 20 stam IMELL GO.,
Box 47, 144 West Diamond Lake Road Minnsapoils, Minn.

JEARN WAT CHMAKING aso F NGRAVING
BY OUR PROFIT-SHARING PLAN
OUR GRADUATES SUCCEED

Ona ol our Iows students started in & very small way—now
deing over $30,000 & year. Another in Wissonasin, over 510,000
the firet wyear. or night olasses, Call or write lor FREE BOOK,

€ hlcago of Watchmaking, Dwl. 3601, 155 K. Clark 51, CHICABO.
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IncreaseYour
Earning Power

hppli:_,rﬁ time and labor-saving kinks to your work.
r effic

You iency will soon be recognized and you will be
in line for advancement.

If you do machine shop work of any kind, sheet-metal
work, printing, carpentry, auto repairing, farming, con-
ereton work, plumbing, eleetrienl work, welding, builiding-
glass work, general repairing, tool-making, poultry rais-
ing, masonry or home repair work, get this

LIBRARY OF 2000

TIME ano LABOR SAVING
IDEAS rorR SHOPMEN
ano HANDYMEN

JUST PUBLISHED

SHOP
NOTES

for

1936

360 Articles
793 llustrations
224 Pages
Price 50c
See partial list
of
contents below

lncluding the new 1838 lsue [lustrated above, there are
five volumes In the Shop Notes Library of 2000 esally un-
o
-
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-
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derstood short guta to every-day Joba. Here are just a few
ol the sublects taken [rom the letest issue.

Furnliure Making

Deporalor Troukles,
Avrdding

Grinder, Heavy Duly

Guan Cabinetl, Handy

ee Saw, Power

Ignition Tesier

Joknter

Laths Operniing Kinks

i!ﬂ.ll Flmbah im
Todnl Turnisg

Banader for Lathe

Baw Table lor Woarkshop

Bhest Meesl, Things to
Tha Witk

Baldering
Heating

Bodepalds, How to Make

Tood Kinks

Tourists Cablsns

Weldl
Windm

Ak Corn ST

Ajr Comditboning
Applisntes, Practics]
Aute Owner Heips

Auio Bervjos Kinks
Bandssw, Homamade
Beliows [or Workakop
Brake Teater
Casehardoning, Iros apd

Dlamping foe Crafiamen
Fieill I'seas Waek
st Thispesn (0 Shaog
deatrical Hinks
slertimmagneia, Do-
wigming

Irom, Self

ond Criilag

Jizhk
Purts
Woosd Tuwrping Helps
Woesl Wieki
Workshap His

T[lrpr- froin
Muaile]l MMakers Helps
I"hllr.ngrlhh:r Aldda
Fiston Rings, Hemrwing
Band Bt jng Substitaee

Each volume eontalns approximately 400 artlcles and 500
{ilustrations and has 192 or more pages. This unrivaled LUbrary
of ahop belpa may be secured for & mited time only. After
tﬁ:ul;;rmt supply of books ls exhausted the offer must bo
withdrawn,

ssmmssssnsamnnnen * sand "ﬁ Mﬂ"ay EINFEEENEENEENE S

POPULAR MECHANICS PRESS,

200 E: Ontarla 5t., Room 236, Chicage, M.

Bend me, as per your affer, the followlng books. I will pay

mun—nnn price and small amount of postage. My money will
refunded if I am not satlafied. (Check what you want.)

0O 19836 Shep Netes and Drilling and Thread Cutting,

bath fer 98e.
0O Shep Hotes Library (5 vels.) 52.50.

o O 0. D appllesio U, 5. and posgesvions only. If pou rerids
elreivhere, remifiance misal accompany order.

-
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AUTO

MECHANICS
in [y weeks/

Diesel Engines and Aviation
Ground Course!

Earn $35 to $75 a Week ;.. i the

history of the
automotive and mechanical fields has there been such a
demand for TRAINED men. Diesel and Aviation coming
fast! Prepare now for the wonderful opportunities of
the future. 8§ weeks training fits you for a job that's
walting for you or to open your own repair shop. Read
what two McSweeny trained men have done. Hundreds
of others can tell you facts equally interesting. Don't
Ik for a job! TRAIN for it!

Livingston, Tezas
Dear Mac: I have been work-
ing mighty hard since 1
graduated from your school,
with the Ford Motor Co, and
am getting along fine. Of
course | could not expect
top wages at the start, but 1
have already had one salary
Increase. So [ guess my
work Is entirely satisfactory,
thanks to your school,
Herman Wilson.

Clendenin, W. Va.
Dear Mac: Send me a cat-
alog. I just want to look over
the old school. | am gettin
along fine, doin a @Ho
business, all thanks to yvou
and your training. Will you
send me another Diploma
as mine was destroyed, i
was In the class of 21, 1
send my best regards to the
instructors and to you also.
Leo Foreman.

EIGHT WEEKS of Shop Train-
ing on REAL EQUIPMENT!

Mo books or lessons the McSweeny way. First you learn the
“why' of everything you do; then under competent Instruc=
tors, you DO the job., You work on real equipment snd
machines, with the real tools of the auro expert. In eight
short weeks you are TRAINED to hold down a permanent
BIG PAY job, Any man 16 to 50 can learn. Write today for
New Low Tuition Offer.

MONEY BACK GUARANTEE!

Eight weeks of intensive, actual shop work with real rools
on real equipment, ql.lllllﬁf- ou for a Big Pay Job. If not
satlsfied with your qualificatlons, your tuitlon will be res

fun 4
Get the facts about jobs: and Low Tuiltlon

ded
FnEE Ofers. Malling the coupon does MNOT

obligate you. It ebligates ME to tell YOU how you can traln
for Big :ﬁnnur in eight short weeks., Address Dept. 10-26

McSWEENY SCHOOLS
AUTOMOBILE—DIESEL

AVIATION GROUND MECHANICS
CLEVELAND, OHIO or KANSAS CITY, MO.

Write Our School Nearest You
------------------

MeSweeny Auto and Aviation School,
Dept. 10-26, Cleveland, Ohio or Kansas City, Mo.

Without cost or obllgation, send me your Blg FREE Book;
alao full lnformation about your Low '{‘ult.luu Ciffer.

Write today for Big Free Book on AUTOS,

Mame......con0
Street.covees

TOWH . ccsscssssssntssssnnnsnss State.,......:

When iworiting please mention Popular Mechanics

----ﬂ
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Business Demands Accountancy

—because Accountants Command Business

CCOUNTANTS have been in demand —at far O. D. always thought stories about LaSalle training

better than average earnings.

But today—more than ever before—the compe-

tent accountant finds his servicesat a tremendous
and increasing premium,

In the depression business tightened up the
reins and 18 watching costs—prices—every
move—striving to operate on that basiz of
close control so essential to profits.

Then too, progressive business is building
now for the return of prosperity—laying
plans for expansion, for new processes,

new markets—petting ready for the un-
paralleled opportumties of the next
ten years.

The Home Study Way to
Accountancy Success ©

Thousands u thousands of men
have trained for Accountancy with LaSalle
—at night—at home.

Their success—their progress—is a matter of
record.
Whether their goal was a C. P. A. degree or
advancement in business, our files are full to
overflowing with letters reixvrﬁng income
increases so far out of line with the
time and cost investment that there is no
comjparison.

Note, for instance, these four typical cases
chosen out of thousands more we might

cite. (Names on request.)

F.F. A. was a railroad yard clerk at $112

a month when he hE%an accoun-
tancy training with LaSalle, Five years
later, his income was 5009, larger and he

was a Certified Public Accountant and

attorney. F. C. was 22 years of age and
eral all-around man in an Arkansas
umber yard at $75 a month. Five
months later, his firm made him man-
ager at $125, and ten months later
promoted him to a larger yard at
$250 plus a commission on sales.

copy of ™

Other LaSalle Op
fields of business |

O Business Manage-
ment

riunities:

DOC. P. A. Conching

DRallway Statlon
Manasgement

LaSalle Extension
Universit

THE WORLD'S LARGEST BUSINESS TRAIN;ZG INSTITUTION

LA SALLE EXTENSION UNIVERSITY, Dept. 2d-HR, CHICAGO

Opportunities in Accountancy—Check below and we will send you a free
2 untancy, the Profession that Pays,” also information about our

new training in Higher Accountancy, all without obligation.

[J] Higher Accountancy
If more interested in one of the othes
icated below, check that:

OLaw: LL.B. Degrea
OCommercial Law
DExpert Bookkeeping [OIndustrial Manage- [ Banking
ment

CRaiiway Accounting [Modern Foreman-
OTraffic Management ship

[0 Personnel
Management [JBusiness Eaglish

were fairy tales until the training helped him—a clerk
at 875 a month—move up in six months to $125, and
within four years to $250. Today he is General Auditor
of a large national organization—and his income

15 more than seven times hisstarting salary.
As an assistant keeper in a great

Western bank, C. F. H. looked forward
to slow progress. But LaSalle accoun-
tancy training s ed up his climb to
Assistant Trust er and to a salary
increase of 400 per cent.

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

Remarkable as is the success of these men—
ou will have a decided advantage over
them—you will be entering accountancy
when unusual business conditions work
with you for success. '

Present conditions and the upturn to prosperity
not only call for more capable accountants—
but offer unusual opportunities for both quick
and permanent success, Theaomunlm&gudmt
of 1931 will face real opportunity in 1 and
the accounting leaders of 1935-40 will be
largely determined in 1931-1932,

—If You Can Qualify
Ask wourself three questions:

1, Are you ambitious? |
2. Have you determination? ;
3. Can vou see and grasp an opportunity?

If the answers are “Yes"—you are
qualified.

If you have determination; if you are am-
bitious; if you can take advantage of cir-
cumstances — prove ¢f by investigating. A
two-cent stamp, sixty seconds time, and the
coupon below will bring full informa-
tion regarding Accountancy training
and the opportunities to which such
training leads. Then you can judge
intelligently,

[ Business
Correspondence

and Finance
OModern

Salesmanship
DEfective Speaking

.........

When writing to advertisers please mention Popular Mechanics
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CIASSIFIED

JORLDS

WANT AD
MEDIUM

41A

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in March issue, copy should be in our office January 14th
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois

make and save money.

YOU'LL PROFIT

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

Dear Mr. Johnsen:

{Original letfer on
file in our ollice)

Popular Mechanics Magazine,

200 East Ontario 5t., Chicage, Il

We have hnown for some little time that
our classified ad in Popular Mechanics was drawing quite a few
inguiries, but I was really surprised today, when | looked over
our monthly report of inguiries received from our various medi=
oms of advertising, to see that out of the seven leading sporting
magazines in which we ran ads for a few consecutive months, our
Popular Mechanics ad showed the best results. Considering the
short time we have been an advertiser in this publication, it is
needless to say that we are more than pleased. With best wishes,

Yours very truly,
JONAS BROS.

AUTOMOBILES

Hlmmm%"]ﬁim mutmh'g;rclu Mml-
guariers, parts, D

whesls, rims, brakes, fenders. dm
illuatrated ﬂllhq"—l.ﬂc Bates Hid:ﬂ mr-
Lors, 4877 Armitege, Chiexgo.

TTARC Welder—Bullt from Dodge gencrilor:
Complote blueprints, simple Instroctions,
1. cash, of 0D, Partleolars, stamp.
(. A. Carlson, 2212 Grand Ave., Omaha,

BEMI-DIESELI coonom ize.  Con-
verf your ear for less than $5.00 and burn
chieagp Dln-l oile. Up to H0% more mileage.
w“hl o @Ry ear or luﬂllﬂu wislor,  Cosn=
p‘luu instfruciion on 2 different. tesied meth-
mls of ponversion $1.00. Free detalls, stamp
appreciated.  Write (oday, Earl Behling,
Hox $44, Los Anseles, Calil.
un'msul, Puls new Ilfe In mofor while
you drive. Pays for ftself In oll and gas
savings, FPrice £1.00, free liberature. Moto-
:P:lli'blhnflmlﬂi. 3300 Heott, Han Franclsco,

REPAIH Your own cmr. complete lnstroc-
tions. Parlz wholesale. Write Auto Unilt
Co., 1412 Great Northorn Bldg.. Chleago,

MIDMGET Racing, (el Tull details on Lhis
thrilling sport; facts for fans, bullders, driv-
ors; track sizes, regulatlons: car apeclifica-
tions, jetures, working drawings. Dook
tells all about Imdisnapolis ears, Miller-
Forda and world's fastest car. Hrand new
Automobile Racing, fourth editlon, $1 post-

d, $1.12 C.0.I).; de tax if you lve In

o Hay F. Kung, Dept. 17, Madisonville,
Clneinnati, Ohio.

CONVERT Your automoblle to burn
Diesel oll, lnexpensive: sate sevealy per
econt. Bend one dollar full instructions; save
Thundreds. Dual Manufacturing Company,
1130 Broadway, Seattle, Washington.
AUTOMOBILE Heat indleators repaired

$1.50. Marins motor heat Indicstors ro-
palred §2.75. Unlted Hpeedomeler Hepalr

- o 430 Wesl 5Tth Street, New
York Cily.

BPECIAL Diesel converzion for Ford V-Ba,
30 to 35 milea per gallon on de fuel. No
gmoke or erankeare dilotlom.  Full instalis-
tion Instrurtions and prlee 1t of necessary
parts $1. Write Frank M., Bmith, Woomn
g“lil' Latham Square DBullding, mllud.
*alif.

DODGE Generator quickly changed to arc
welder. Welds Fenders, eviinder heads, ete.
Plans, drawings $1.00. Néal Brown, Rich-
Jand Bprings, Texas a1

200 MILES 33c. Burn stove distillate in
your car, Get parta in any junk yard. Com-
plete detailed Information and blogepring Hle
feain). €. C. Carmlchael, 5013 2Znd Ave.,
Los Angeles, Calll.

AUTD SUPPLIES AND EQUIPMENT
CARBURETOR. New improved downdraft,

ranieed. Wrilte for Introductory price.
s, 4432 Madlson, Chlcago.

TRAILER, House car Lype.  Bleeps  two

¢ Cholce of three Noar layouts. SHtarily.

feal to bulld and baul. Cooplets

plans 25 cents. Masonlte, 171 W, Washing-
Lon, Chlrago.

BTHIPES—Qulckly made by anyone, G-
anteed. Latest tool, $1.00 cash, or C.0.D.
articulnm, Agenta, write. ©. A,
Carfaon, 2213 ﬂl‘l.l'lli Ave,, Omaha, Nebr,

AUTO Flash loster. Don't be fooled by
mechanies—find four molor troulde like an
experi.  Guaranfeed elecirle  tesier $1.50.
A Box 175, Pleasantrilfe, N, ¥,

DEM““TII‘.ATUIIE ﬂmmrm tewt
bench, B-hour batlery charger—ar ‘welder,
Guaranteed. Trisl and terms. Ken's Woulp-
ment Fxchunge, Box M-2682, Troy, Ohle.

NEW Model—Auto uwneri—-ﬂulrl “starting
eold or wel. Extra mileage—pep, ape
Euxy attuched $1.25. E G Salés Co., '321
Brondway, New York City.

AUTOMOBILES Modernized, Small wheels
£15.00 complote & Bhamrock, 1221 Tur-
ner, Detroit, Michigan.

PPLATIXNG ﬂutﬂtl for autsmoblle parts.
Connect Lo bultery., No tanks used. Free
articulara and proofs. Guomelal Co., Ave.
. Decatur, 1L

A. C. GENERATORS

TWENTY New practical changes for aulo-
mobile genearators. See ovur wdvertlzement al
bottom of puge 131A.  Astopower, Ine.

AUTD TRAILERS
31 VALUE For Hoe. Get facts on traller

coach destgn. Thia 50-page ook ean save
you 100 Limes §ts codt. Order direct from

muthor, Money back If not satlafled. 2e fax
In Ohle, Ray F. Kons, Dept. 127, Madlson-
ville, Cinclonati, Ohia,

BUILDY Ome wheel traflers, Bend dime for
partleulars. Keonomy Traller Co., Doex 633,
Bedan, Kansas.

Tﬂ.ill ER-ITES! Bee advertisement of
Traller Travel Magnzine on page I151A.

MOTORCYCLES, BICYCLES
AND BUFFLIES

PFOWER Your hike with low prived Speed-
ihlke motor. Attach In one hour. Elghty
miles to gallon. Thirty milex an bour. Free
folder. Cuaraniesd. Outhoard Aotor Corp.,
40:4 N, 28th S, Milwankes, Wis,

SEXD 15 For lllestrated used motor-
rycle ralalog, RBargalns. Largest stock gen-
ulne Indian parts and motorcyeles. Indlan
Alotoreyele Bales, Kansas City, Alo

BICYCLE SBpecials: United States chaln
tires §1,19. Wrile for other bargalns. DBox
82, RBtatlon D, Los Anceles, Calif.

RECONDITIONED Moloreycles. New and
used paris for all makes. Complele serviee.
Whitman Motoreyele & Sopply Co., 405-0
Bouthwedl Blvd,, Kansas City, Mo

HI-.\]JEH.H‘J'\ Parts price 1ist 10z  Bup-
any part. Hesth Avistlon Company,

I!-:nl.un Hl.rhur. Michigen

PARTH. Hemd loe !m‘ new 24 page Hand-
book of Informatlom, llsting new and used
parts, accessories, Lbred, batteries, for In-
dian, Harley, Henderson, Excelsior. Boots,
#22 K. Gramd, Ides Moines, Towa, °

MOTORCYCLES—Direst to you at rock-
bottom wholesale prices. Mebullt, roadtested
umd guarantged Indians, Harleys, ete, Bend
10¢ today for “Bargain Builetin 43."° Cran-
dall Ficks Co., 780 Commonwealth Avenue,
Boston. Mass.

MOTORCYCLE Bargalni, lowest prices,
borgain sheets for stamp.  Motoreyele acces-
sorfes. Hochester Harley 1havidson Corp.,
130 West Muin St.. Rochester. N. Y.

HEXDERSON, Exeelajor, Harley, Indian,
used parts, alloy plstons, catalogue and wings
pin 10e. Ballak, 1113 Cheitnut BStreet,
Bl. Louls, Mo

AVIATION

CLEVENGER'S Flight Manual saves You
$50 when you learn to fy. It glves you un
unbielievable inaight to the art of fiying. It
tells how and why students make mistakes
and the methods of Iastrucilon to enrrocd
them. A world of complete and procticsl
information on every page.  Prico iI.::.i

Porterfield Adreraft  Corporation, 25th
MeGoe TrafMicway, Kansas City, Mo,
PROPELLERS For alrplanes,  leealeds,

snowsleds, Catslog dime. Lorenzen Propel-
lors, Miles, Michizan,

LITERATURE—Ten folders, HMeath llght
planes, motors, snowsleds, 15c. Heath Avia-
tion Cuompany, Henton Flarbor, Michigan.

QUALITY Propeilers—Factory prices, for
asroplanes, sleds, boats, two and four blades,
gave G0, Hihbg, Fi. Warth., Texas,

USED Alrplanes 85 and wp. Literature
e, Continenal, Dox J44, Dept, 2, Indian-
applls, Indd

AITRPLANES, Muofors,
trades, Instruction. Complele directory 25e.
Alreraft Directory, Athens, Ohlo

FOR Aviatlon training under our appren-
Lice-plan, see page 20A.

GET Into aviation. Alr trangport pilots
gt up to §7.000 per year; mechanles, $3,500,
Learn at this government approved school.
Write for complete Information. Stale sge.
Lineoln Flving School, 2004 Alrcraft Bulld-
Ing, Lincoln, Nebr

BATTERIEE, GENERATORSE, ETC.

erackups.  Terma,

ALOW Bpeed wind charger from aulomo-
hile generator. Complete plans 10e. with 20

other generator changes, Lefay Manufac-
turing, 3439 Hepnepln, Mlnneapalls, Ainn.
DELCO Light plants. Hebollt. Guaran-

toed. AL Pliske, 2003 E. 68th, Cleveland,

Ohila.
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PROFIT Mebuilding batterles. Make your
own plates.  Information 25¢ coin.  Blue-
prints for building wind-eleciric charger 25e,
Arewelder 50c, Coll and condenser tesier 25e,

All for $1.00, General Hatlery Service,
AGONS Fourth Bt N, Minneapolis, Minn
GENERATOR VPropellera, expertly de-

signed at factory prices. Hibbs, Ft. Worth,
Texas,

T WIKDCHARGER  Plan like,
$1.25% postpaid. Beacon Mfg.,
N, Dak.

WIND Electric charger plans $1.00, Henry
Bosch, Armour, 8. 1D,

WESTINGHOUSE Power generator—110
valt a.e. 200 watt, $7.00., See our adver-
tisement on page LITA, MNational Eleciric
Tool Co., 560 West Washington St., Chicago.

EDISON Storage balleries for power and
llghting systems. Especlally adapted for all
make plants, The ldeal battery for wind
driven generators. Replace your old batteries
with Edisons. Rugged construction. Non-
scid. Mo sulphatlon. Fifteen wear life.
Five wyear unconditional notarized goaran-
teex. Complete genéraling plants. Free il-
lustrated literature. *““Bee Jay Batfery Com-
un,;." B2 Bterling Avenue, Yonkers, New

ark.

68-32 YOLT Wind electric plants. I{Its
$10.00 wp, Part: catalog. plans 23e. Cur-
rier Mfg. Co., Minneapolls, Minn,

ELECTRIC Lights—Wind driven—You

build them, Weite Wiad Molor Electrie,
Rldgway, Maont,

propellers
Benedick,

FOR Bale—Dandy bench drill presses.
Kot a toy. Outstanding value $5.75. Write
for circulars. Dandy Drill Press, 434 South
Carligle Bireet, South Bend, Indiana,

ELECTRIC Drills, new, $5.95 up. De-
seriptions sent. Shaw, 31-A Winchester Si.,
lioston, Mass.

G—% HORSBE, 110 Yolt, Unlversal mo-
tors equipped with 14 to | gear reduction
$1.50, Wilmet Auto Bupply, 1970 Wilmot
Bit., Chicago.

BARGAINS, Demonstrators, electric are
welders, guarantesd, 30 days trial and terms.
::;Irllta Ken's Equipment, Box M-264, Troy,

i,

WHOLESALE  Prices!—Shop  supplies;
tools; spray guns; molors; lathes. Calalog
10e, Koatka, 2350-X Beuth Crawlord, Chi-
CiLEiL e A

HPRING Winder, hest on the markel.
glwulu 10e. John Blaner, Box 161, Sharon,

.

14" x " LODGE & Shipley lathe, qu!rk
change, good econdition, price $175.0
14" x 5" Eood nan-

Monarch, q'uick rhange,

dition, §150.00. 14" Bieptoe crank shaper,

$125.00. All sizes of machine tools. Terms

to suit. Cincinnatl Machinery & Suppl

git:]riunmr. 27 W. Becond Street, Cinclnnatl,
0.

HAND Bpring winders $2.50. H. Muvers,
111 Washington Street, Burllngton, Jowa.

BOATS, OUTBOARD MOTORS, ETC.

EDISON Non-acld storage batterles for
all types electric lght plants. None of the
acld battery diseases. Long life. Fully guar-
anteed, Alleactive bargains in Hght plants,
generalors., molors, ete. Hawley Smith
Company, Croten Falls, N. Y,

ATRBOATE. Amerlea’s finest poriable
hoats and kyaks. Special winter prices—
§500 and uwp.  Write for free catalogue,

Alrboats, Dedham, Mass,
OUTROARD Motor Mart.

All makes, new

and used outboard motors and parts. eht,

ELECTRICAL SUPPLIES—EQUIFMENT :“‘“ ;1'!" exchanged. 315 Atlantic Ave., Bos-
an. WEE,

HUNDREDS Of new and rare ltems, re- ICE-BOAT, 10 Meter {107.5 square feet),

placement parts and supplies. Bend Je for | front steering.  Detalled print. Procen de-

new, G0-page, wholesale catalog. Autopower,
408-B 8. Horne Avenue, Chicago.

WELDING AND SOLDERING

300 AMPERE Weldlng generator. Filne
econditlon E150.00. Wilmot Aute Supply,
1070 Wilmot 8., Chirago.

ANY D0C. molor or generator easily con-
verted to highest eapacity are welder. Blue-
prints §$2.00. Monree, Dox 3343, St Paul,
Minn.

DEMONSTRATORS, Electric are welders.
Muoney-saving prices. Used by the govern-
ment., ‘Trial and terms guaranteed., Hobart
Waolders, M-268, Troy, Ohio

WELDING, Bolderlng. brazing owtfits
$6.00 1o B60.00. Buperlor Oxy-Acetylens
Company, Hamilton, Ohio,

ARC-WELDIXG Outfit §1.25. 'Weld fend-
ers, braze, solder. Lavrow, 4368-W. Warren,
Detrolt. Btamp appreciated

slgn, $1.25. W. Singleton, 24 8. Marshall
Liv'd, Pontlae, Mich,

EPEED Boat. Bteady, flat-botiom design.
Light. Bturdy. Easy to bulld. Ideal out-

hoard racer. Inexpensive. Complele plans
free.  Masonite, 111 W, Washington, Chi-
CRED,

DBUILD Your own_ boat. Our fabricated
materlals save ¥ou %35, Deserlbe require-
ments and let us quote. Illusirated catalog
100 boats 10e. Bay City Boats, Ine., 1552
Adams, Bay Clty, Mich,

12-FOOT Flat bottom rowboal—eomplele
plans 25e. Free boatbullding catalog. The
Rudder, 15 Murray Street, New York,

PADDLE Your own ecanoe. Blueprint,
shapling templates, instructions. Particulars,
stamp, Arhes, Bedford, Ohio,

OUTBOARD  FParts—New  or  used=—All
makes—What do you need? Crandall-Hicks
Company, 782 Commonwealth Avenoe, Bos-
ton, Mass.

ENGINES, MOTORS, DYNAMODS

GAR Engline, 1"51%", 2 cyvcle. Complete
with earburetor amd distributor. Build it
yoursell from tubing and solid stock. No
castings required, Hlue prints, actual size,
glve complete detalls and bill of materials.
Malled posipald, $1.00. W. A. Levon, 20153
Greeley, Detrolt, Mich,

MOTORS, % IL.T. enlarger, elecirical sup-
plles.  Wholesale bargain  pricelist fres,
Mallorder Electrle Co., 153 North Des-
plaines, Chirago.

25 BLIGHTLY TUeed 15 horse altermating
mators $0.85. 4 horze new General Electrie
£5.00. Y% bhorse Universal motors §1.95,
Wilmot Auto Supply. 1970 Wilmot Bi., Chi-
CAED,

GOVERMNORS Conirol speed of any make of
auto engine, regardless of Ioad changes,
when used for stationary or portable power

ctlon. Head our ad on page 130A.
Candec-Bmith Governor o,

THREE To ten KYVA alternating gen-
erators. Motors, converters., Queen City
Electrle, 1736 Grand Avenue. Chirago.

WINDING Data, 100 AC motors, various

horsepower and voltage, $1.00. Molor Data
Co.. 5002 Monroe, Kansas City, Mo,

MACHINERY, TOOLS AND SUPPLIES

TREMENDOUS Surplus of factory tools
selling out. Drills, taps, files, hacksaws,
ete. Bend for free lists, Include zix cents
postage. Travers Tool Co., 264 Jackson Ave.,
Long Island City, N. Y

GUNS, FISHING TACKLE AND
SPORTING GOODS

FLY Tyers—300 assorted, 5 dyed, 5 nat-
ural hackles, for & to 16 hook—4%e. Batis-
faction or refund. Free Fly Tying eataloz.
}‘ﬁct-L-Tn:rl. 1414GEB Dempster, Evanston,

POCEET Weapon 40c¢! Powerful,
rate. Catalog 3c. Grant Bporigoods,
Iretroit, Mich,

FLY And leader makers tools and materi-
als. Complete line. List free. Paul H
Young, 8065-3 Grand River, Delroit, Mich,

BNOWSHOES, 12x48, $7.00. Yours re-
paired, relaced *"‘ﬂ up. Indian pack bas-
kets, Hudson Hay blankels, eie. Catalogue
ready. Howe Fur Company, Box P. Coops-
ers Mills, Malne.

accu-
Bil,

GUNBMITHS"
ing, engraving, etc., 25c
Agency, Cineinnatl.

FIELD GLASSES, TELESCOPES
AND MICROSCOPES

Becrels—Iiluing. checker-
International

POPULAR MECHANICS ADVERTISING SECTION

GEXUINE Navy CUelescopes $£12.50 each,

Execellent  spotting scope or astronomilcal
finder. Many other uses, Ilausch & Lomb,
Object. Lens 2*, Eve lens 15/16°, Mag,

3 to 10x, An:uh.r fleld 42 30 o 129,
image. Remittance must aceompany orders,
Manhattan Electrieal Bargaln Heouge, 103
Fulton Street, Dept. M, New York Clty.

Erect

FOR S8ale—6" reflecting telescope. A. Hays,
15 k. Bt Joo, Rapid Clty, 8. I

TELESCOPES, Microscopes,  binoculars.
Lowest prices. Optical eatalog free. Brown-
a}grr; Company, 234 Fifth Avenue, New
Ok,

BUILD Reflecting telescope. Catalog free.
Optical Laborstories, Larchuosont, New York,

ANTIQUES, RELICS, INDIAN GOODS

100 GOOD Arrowheads $3.00, List 3e

H., Daniel, Dardanells, Arkanias,
£1.00

PERFECT, Selected, arrowheads,
doz. List for stamp. W. O. Chambers,
Harvard, TIL

12 PREHISTORIC Arrowheads, lances
head, pottery 89c. Sealping knife, spear-
head, gempolnt 9%¢. Tomahawk, wampum,
§1.27. Antiques, curios, blunderbusses.

Fhotollst 10e.  Mobi. Heike, Rutland, IIL

5 ARRDWHEADS 20ec. 3 DBirdpoints 1B8e.
Knife, birdpelnt, scraper, &pearhead 40,
Catalogue. ins. Minerals. Curios. Lemley

Curio Store, Northliranch, Kansas,

BTEER Horns, six feet spread, for sale
Lee DRertlllion, Mineola, Texas.

ANTIOUE CGuns, Indian relics. List five
cents. Elwmer Ellis, Webster Groves, Mo

TAXIDERMY

CUSTOM Tanning: on your small eatch of
furs, Hides for rogs, mounting game hewds,
Chokers, coats, Tu.nnlnx buckskin. W. W
Weaver, Heading, Miehigan.

LEARN Taxldermy five courses, supplies.
Blue Deaver Taxldermy Behool, Lemont, 110,

BIGGEST $1.00 Buy! BSeven ciearly writ-
ten, profusely illustrated books. Free di-
ploma. Our complete $15.00 home course on
mownting birds, anlmals, fish: tannlng, mak-
ing novelties. 31.00 pays everyihing. Guar-
anteed as fineg If not finer than any, regard-

less of price. Bend $1.00 today. Schnidt
School of Taxidermy, Dept., (G-5-2, Mem-
phis, Tenn,

GLARE Eyes.
every Yaxidermist, Catalog free,
Manufacturers, Memphis, Tenn,

merylhing for
Taxidermle

hemidfarms,

PAPIER Mache, largest line of deer head

forms, ok, moose, goat, sheep, rug head
forma, Full line of taxidermist supplies.
Papler Mache Speclalties Co., Reading,
Michigan.

TAXIDERMY Bupplles—Quality artificial
eves, teeth, penulne Jonas head forms,
Tools, materials, ete. FEverything for the
progressive taxidermlst. Bend for big 1llus-
trated catalogue—Free. Jonas Bros., 1049
Liroadway, DIMenver, Colorado.

DOoGS, BIRDS, POULTRY, PETS

4,000,000 DAVIS Chicks annually. Broil-
ers and layers. 22 standard breeds. Make
mare money raising poultry., Demand Davis
elocirie hatched chicks, They are guaranteod.
Write for catalogue, prices and early order
diseounts.  Davis Poultry Farm, Rt 34,
Ramaey, Indlana.

BAINT Bernard pupples! Like 1iitle
bears!! Royal Kennels, Napierville, Que.

POULTRY Housze. Latest lmproved de-
#lgn. Completely Insulated. 20" long. 20°
wide. 8" 107 high. Sturdy. Easy to build
Complete plans free.  Masonite, 111 W,
Washington, Chieago.

FOPULAR TPouliry Magazine — Helped
thousands Lo sueeess amd profits In poultry
raising. Sample free. Twelve issues, 2%5e.
Four years, $1.00. The Poultry Item, Bex
71, Bellersville, Pa.

BEAUTIFUL* Pure white lee  dogs.
Ansonia Kennels, Mose, N. D kw

GENTTINE Carl Zelss
terrestrial  telescope, from 30X to 275X,
complete $1530.00 outfit at £750. Pleture
and detalls on request. Hass Camera Co.,
;]fpl, A" 179 W. Madison Bt., Chicage,
1

astronomical and

TUSED Binoculars, microscopes, asironmm-
feal telescopes, engineers levels. Microscope
slides. Bend 10 rents for list. P. 0. Hox
258, Amsterdam, N. X.

ROOTS, HERBS, TREES AND SHRUBS

FREE! Send for this amazing new
“Terbalist Almanae." Interesting! Inzirue-
tive! FEducational! Containg over 200 valu-

able herh medicine recipes and Indian se-
crets for home use. Beautifully [llustrated
in natural colors, Neecded every home, Dime
covers postage and handling. Write todayl
Botaniez, 145 West 113th Street, Chicago,



POPULAR MECHANICS ADVERTISING SECTION

FARME AND FARM LANDS

FINE State highway farm, roadstand Jlo-
catlon, B0 acres, about 40 geod erop land,
maple sugar grove, fruit, handy town; good
§-room house @nd furnace, dandy 48x03 L
basemeént barn, &llo, other bldgs. ; cows, It;:vll'nln.

poultry, imp lemenis, crops ineluded

Drice $4,000, only §800 down: page 40 big
reo catalog winter bargains. Strout Agency,
205-P 4th Ave., New ity.

ARKANSBAS Ozarks—Well improved &3
arre frult farm, bargain. Large list im-
rmed farms $300 wp. Smith Farm Agency,
Harrison, Arkansas.

T THE Great Noribern serves an agrieuliural
empire of fertile productive farms whers
rents, prices and operating eoels are low In
Minnesota, North Drakola, Montanm, Idaho,
Washington and Oregon. Write for free book
and_ full information. E: C. Lesady, Dept.
1357, Great Northern Railway, B8t Paul,
Minnesaia

NEW Opportunity!
Good land  still

Furm income v up.
at rock bottom prices.
, Montana, Minnesota, Idaho,
akota, Oregon, Ask about extensive
under construetion.
. impartial advice. Eﬂ:ﬂu stata,
3 Haw, 118 Northern itic Ry.,
Bt. Paul, Minn !
$3 DOWDN, §5 Monthly, 20 acres in Mia-
souri Ozarks, §$100, Fishing, huoting, trap-
ping. - Hubbard, 216 Grossman Bldg., Kan-
saz Clity, Kansai.

PROFITAELE OCCUPATIONS

“FROG Halsers needed!’* Btart backyard.
Write for free frog book. American Frog
(153-B), New Orleans,

mn?’llr‘u Company,

kmmt Uold choeolale eomiec-
tion; no refri eratl.w Bensational! De-
leclous, prof E and special
muiummtmma i HBocret formola §1.00.
Inhn mwm 3774 Knlght mt. Vancouver,

ﬁfﬂ iinr—ll‘ :Inumtud. We  gUar-

antee to save you money. Send 10c for Bit-
erature now. American Frog lndu:t:iu.
Hayne, Loulsiana.

BOOKS AND PERIODICALS

FREE—Catalog of 310 books on m en-
Elnes, electricily, carpentry, rconerete
taxidermy, letter writing. magle, a-n:ul'r p::l-
ences, ventriloquism, hunting, flshing, for-
mulas, ete., with 25 eredit certificate for
de postage. Franklin Publishing Company,
A North Clark Bireet, Dept. 2100, Chicago,

MACHINE Designers” Gulde—Practical
handbook of !.'nrmulu examples, mechanies,
!:rlphir!. strength of materials, for duil;n-
ers, Inventors, draftsmen and sel-instruction,
Trics 3550 K W, Najder, Mechunteal B
Eineer, Lake Orion, Mich,

CABH Pald for old books, magazines, let-

lers, any early printed maiter, obsalete
bonds. Llst for stamp. Meyart, Box 13038,
Bt. Louls, Mo.

4000 DREAMS Explained 25¢. Mitchell's,
10407 Lexingion, Kansas City, Mo,

BOOKS® You've always wanted, Buszlpess,
art, magle, ele. Big illustrated catalog 10c.
Company, Evinston, Illinois.

OLD BOOKS WANTED

UP To $£5.000 ench will be paid for cer-
tain old books (late as 1927). We also pay
cash for certain old magazines, letters, auo-
tographs, newspapers, A single school boolk,
llnr:r ook, old bible, almanae, travel book or

iry hook, ete., in your home may bring
IHI. $§50, $100 or more in cash! Send 10
for blg list of books wanted Aet now!
Ameriean Book Mart, 140 8. Dearborn, Dept.
313, Chicago.

PICTURES AND POSTCARDS

AN IMustrated *"Trip Through Hell' with
the immartal Dante. Iateresting, eduveation-
al. 25 views 2%. Richard Bupply Company,
Dept. 2, 2314 Mt Agburn 8t., Augusia,
Georgla,

GAMES AND ENTERTAINMENT

PLAYS, Opecrettas, musical comedies, com-
plete minstrel first-parta with song programs,
blackface skits, vamdeville artz, monologs,
dialogs, recitations, juvenile plays and
musical readings, unuﬂ.nin:umu
make-up goods. Catalog free. T. B. Denl-
Hl:u.l Co., 622 8o, Wlhﬁh Dept, 11, Chi-

MAGIC TRICKS, PUZILES
JIOKER NOVELTIES

84 MYBTIFYING Card tricks, 10c, Ex-
plained in  slmple longusge, illustrated.
Franklin Publishing Company, 800 North
Clark Street. Dept, 2200, Chicago.
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3 BEAUTIFUL Pictorials, 50 different
stamps for 10c to approval applicants, Al-
varadae Btamp Sbhop, 2730 Pleo Blvd.,, Los
Angeles, Caiifornia,

63 DIFFERENT Colombis Hepublic, $1.00
approvals. Nicolas Cayzedo, Box 34, Hogola,
Colombia, Bouth Amerlea.

MYSTERY PFlg. Fkuars wiggle, Tall wags.
35¢ coln. Ponshoppe, Dox 94A, AMilledge-
ville. Geargla.

OXE Man mind reading act. Complete
Gle. Franck, 1700 Hanover, Baltimore, Md.

CAMAGIC Made Easy,”” big book full of
tricks. You can do it at home. Everyone is
plalnly [llustrated. $1 bill. H. Pomeroy
Co.. 1121 Tth 8t., Des Moines, Iowa.

\l.rmlu Catalogus Z0c. L.J-lm 105 Beach,
Dept. 3, Jersey City, N.

WATCHMAN'S P'u.zal.e, 150 problems.
Plenty of snjoyment. B!.udenu or ~upd
An ald to your arithmetle. Sent by rr.nl.l
only 25¢ each. 2 for 40e. Positively no
gtamps  gecepted.  Watchman's Puzzle, 103
Brookvlew Ave., Troy, N. Y.

AMAZE And mystify! Be popular enter-
talner. No skill required. Two new books
oxplain, deseribe hundreds baMing tricks
you can do. B0 Mysteries Magle™ and
“Rook 1000 Wonders,”” marvelously [llus-
trated, bound together, both postpald 10e,
None free. Hend today! Lyle DMouglass, Sta-
tlan A-5, Dallas, Texas.

LEARN Ventrlloguiam, e stamp hrings
partfeulars.  Bmith, 123 North Jefferson,
Peoria, I

LARGE Professional magic eatalogue, 25e
Holden, 230 W. 42nd BL, New York,

ABBORTMENT Britlsh Jubllees (in de-
mand), set Ethiopla (pletorials), Western
Samoa (oew beauty), Afghanilstan (scarce),
Huszlan Hunger stamp, also Costa HRica,
Honduras, Guatemala, efe. All only 10¢ to
approval applicants. Tnlon Btamps, 749 Ed-
fscn Bide,, Toleds, Ohio.

GENUINE Baden (scarce old  Cerman
state), Exotle Mongolia, Turks Caleoss, §5
. B., miant bi-colored Caymans, imper-
forate “‘park’'—Abaolutely free to approval
applicants enclosing 3¢ postagel Viking
Htamp Co., Dept. 58, Willlamsburgh Bank
Bldg., Brooklyn, N. Y.

G0 STAMPH le—Many obaolete. Album 3e
Hullard, 288 Northampton., Boston.

HINGES! Biampwallet, 50 different
stamps, 10c with approvals. Valley Blampeo,
Little Valley, New York.

RPECIAL 750 Mixed stampa ooc. 1,000
mixed TUnited States 30c. Frank Silrosky,
Box 53, Perth Amboy, New Jeracy,

40 DIFFERENT Canada 10c. 22T vari-
eties foreign 10c. Stamp House, Wenatchoes,
Washlington,

100 DIFFERENT, And trading proposi-
tion, 10c. Traders Club, 0152 Bnowden,
Detroit, Michigan.

2% BTAMPS From 92 countries, Gc posit-
age, Approvals.  Erpenstein, Box 1403,
Han Francisco.

1000 FOREIGN Mived, malled with im-

FOR BOYS r-erl'urar.! stamps, 25¢. Missfon Mart, Brook-
anil

BASE Dall. Beleatifie pitehing, batting M. u.n-uuuu_ Jumalca, Portugal, Brit-
Instructions.  Ten cenla Charles Wood, ish Colonlals—i0 different, 5Sc.  Depraw,

Highland, N:. Y. Ocean Park, California.
TUNITED States—59 different 25¢.  Chas.
STAMP COLLECTING Reltier. Tox 429, Chleago. >
UNBELIEVABLE — Suriname. Panamn, | por Rorons Stamp Fahange” Box 601

British Honduras, Jubllee, alrmall, triangle.
Complete  eollection  every country from
Straits Magellan to Arctic. 10c.  Approval
applieants anly. Muotusl Btamp Bervice, Hox
BAGID, Ventura, Calif.

ZANEIBAR—Alse  Budan, Bomaliland,
Tigerstamps, Togoland, Caribhean, Archer,
Algerian, Centralamericans, Britisheolonials.
Thiz magnicarocious collection free for Se
%:mtlue, t?maumn!hop. Dept. PM, Toron-
o, 'anada,

JUMBO Approvals—500 to a book; de-
slgned to meel the wants of advanced col-
lectors who have peéglected (he  cheaper
stamps. Many flno, new lssues, Trial so-
lcited. References necessary. Relmers, 121
Flatiron, Fort Worth, Texas.

50 DIFFERENT United States slampi—
Aldrmall, searce commemoratives, ebe., only
10e to approval applicants, loor, State Life
Tuliding, Indianapoliz, Tnd,

UNITED Btates—Elaborate pricellst free.
45 different 10c, 75 different 3ic. - Belden-
herg. Baroda, Mich,

ETHIOFPIA, Eritrea, Persia, 1. 5. memo-
rial and 72 different. 10c. Approvals. Bed-
ford, 131 Blockton, Iayton, (hio.

A BNAP—I00 IMfferent foreign and 60
different U, B. stamps, Ineluding 31 value,
for only Q0e. Free with each order, our
pamphlet telllng “"How To Mike A Blamp
Colleetion [roperly,”” together with our
pricd lists of albums, supplies and hundreds
of bargains in sets, packets, etc. Queen
City Stamp Co., Romn 96, 604 Raee BL.,
Clinelnnati, Ohio,

COMMEMORATIVES, Thirty big ones,
only 1de with approvals. Ace Btamp, Colo-
nial Areade, Cleveland, Ohlo,

PHENOMENAL!!! Free collection! Azer-
baljun, Tanganyika, Belglanconge, Zanzibar,
gle., with approvals. Rosenberg, 334-B
West 1Zth Place, Chicago.

THE Prettiest forelgn stamp porlraying
George Washington s the famous Polish
number 267. We will send this scarce beguty
togelher with complete set of picturesque
Japanese commemorative issue 1928 (3 wal-
ues), complete sel of Ttalian Isswe 1908
{5 values), complete set France Colonisl Ex-

fthon (5 values), United States $2.00 and

5.00 stamps, az well as lotest lssue '"Btamp
Lore," most enterinining and fascinating of
stamp magazines, all for 10¢ to approval ap-
plicants, Globus Stamp {.‘MIN , 268 - 4th
Ave., Dept. 50, New York, N, T,

FEEE-—!I‘! Different . Canada to approval
applieants. Fort Dearborn StampCo., s-lzﬂ
Aberdeen, Chicago,

Kokomo, Indlana.

TONGS, Perforation gauge, 50 stamps, Ge,
approvals. Downlon, 5015 Harriet, Minne-
apcliz, Minn

7% DISCOUNT On approvals.
Olgon, 1204 Logan, Moseow lida.

CUBA, Latin America, airmails, approv-
E‘Iiil M. F. Melendl, Apartade 2511, Habana,
ha.

WONDERFUL Packet free to approval ap-
plicants. lsland Btamp ©Co., 8429 Island
Tirive, Heattle, Wash.

Haruold

2 LBS. United States mixtore 5c. Post-

o extra.  John Nagle, North Judson, Ind.

HEE Premium with approvals! Ideal
Btampeo, 418 Maumee, Toledo, Ohlo,

GOVERNMESNT Postal cards, price list
froe.  Alvin Gerstenberger., Milwaukee, Wis.

WILL Pay 510000 for 1924 I1c gEreen
Franklin rolary perforated eleven stamp.
Write bhefore sending. Large fllusirated
folder 100,  FM Stampbroker, 431-E. Broad,.
Elyria, (hio.

CABH For precancels and commemoratives.
Juild, 661 Platt, Toledo, Ohio.

FREE Bouth American packet with ap-
provals. Vanderhoowven, 29346 State Road,
Cleveland, Ohio,

PEXKY Approvals by country! Hoerming
Stamp Bervice, Kansas City, Kansas.

1000 Hinges 10c. Iar-
Harvey Teeple,

200 MIXED 8e,
gaina galore. Approvals.
Decatur, Indiana.

FREE!! Four scenie setz to approval ap-
plieants. 3¢ postage. Hunziker, Box 225H,
Minneapolis, Allnn

BCARCE Slx-sided stamp (found in very
few ecollectlona) and 60 different stamps;
!nr!udlnz Cape Verde, Sudan, Hrazil, §2
I. ®. All for only 5e to approval :puliunta
lﬂmu Btamp Company, Claiborne, Maryland.

BEAUTIFUL Sillver Jubilees from Ceylon,
Jamaleca, also fine packet Nigeria. Egypt,
Newfoundland, Mexico, U. 8. $5, 510 rev-
enuea, ete. Only 5¢ to approval applicants.
?:hynud Bundman, D20, Box 3134, Bristol,

ann,

BCARCE Iceland alrmall triangle and fine
packet Including Ubangi, Chad, Gabon,
Inini, Bt. Pierre, Togo, HBenegal, BHritish
Colonles, savages, ships and animal stamps. -
Only 5S¢ to approval applicants. Potomae
Htamp Co., Dept. 102, Washington, D. C.

300 DIFFERENT Btamps . 13e.  Imper-
forate wsed for poslage. Attractive approv-
ala included. Timberline Bervice, Box 1191,
Denver, Colorade.
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SURPRISE Packet, real value. 10c. Ap-
pravals, Victor Stamps, 18324B Greenfleld,
West Loa Angeles, Callfornia. R

BIG  Bargaln—3Set  trlangles, including
lapgest lssued, gueet Hhanhalkwan, Cayman
Islahds, Samon, Manchukoo, Honduras, Mai-
pltlhs and moltbtude ofhers. Omly lie to ap-

roval applicants. Jones Stamp Co., Hox
46, Norristown, PPa.
COMMEMORATIVE Jamboreel  World-

wide historical events afd fafmois perssnsges
depleted In this fine packei—every sfamp a
commemorstive Issue! Only 5S¢ with i:lf‘rﬂ'?*
ala. Pinkerton, G808 Lansdowne, ept.
PAMZIGA, Philadelphin, Pennsylvania,

105 DIFFERERNT Btamps including larce
Spanish shilp, Camerosn, Oalion, Apdorea,
Axerbalian, all for 10 eents to approval ap-

plicantz, Swedell, 3120 Garfleld Ave,, Min-
neapaliz, Minn,

HARE Stamps; 50 different. Catalogue up

to $1.00 esch. All uncommon, unusual, and
fine varletles. Bent “free’” to “‘approval
buyers omly."* Reference. Layne & Com-

puny, MostoMes Box 20, Kansas Clty, Mo,

FREE, Free, peuny approvals. For cvery
5 purchased 1 free. Extra premiums, ple-
torimla, alrmalls, trisngles. M. G. Strang.
320 Waldo Ave,, New York.

NONTH ormee, Cuvngo, Canadian Mounty,
British Jubilees, Bouth Americans. Others
25, 10e with approvals. Unsurpassed values.

Yisrusl, Route 4, Reotin, New York
17 PERU. 25 Denmark, 100 Germany, 25

Crechoslovaklia 10c to
Penn Stamp Company, 5
Jhamton, N, Y.

T TRIANGULAR Teoland _alrmall, scarce
Bermuda No. 85, Australla Jublilee, sot Nic-
aragua and ffeen others for Ge. with ap-
provals. Taylor's Exchange, 0122 Wood-
Jawn, Chicago,

FREEL 10 Japan wiih approvals, Wait
Btampeo, 815 W. Maln, Desatur, 1inals,

FREE—Facket catnloging Sle to approval
u-mkmu Hem) poatage. Frank Ewing,
ogs E, 89, Cleveland

MNEW Diumond, Charkhar] set, rare stamps,
G to approval applicants. Btamps, 289K
Verndale, Providence, . 1.

WABHINGTON Bl -centennlala  cemplete,
to serlous approval applicants l0e. 15 scarce
weslern  states precans. ble,  Carpenter's
Blamp Co., Mantl, Utah.

MEE—Deautifl Mozamblgue airmall set
to applicants for approvals at 60% dlscount,
Bets that satlefy. Charles Cleaveland. B0
Korth Humphrey Avenue, Oak Park, [llinofs.

CANNOX! Bel of sfamps showing cannon,
firing squad, coavalry charge and 200 other
different stamps only 1l0c to approval appll-
eants. Parmmount Stamp Co., 4225 Broad-
way. Chilcago, TIL

1f. 8.—57 Different (commemorative, air-
mall, ete.) with approvals @e.  Moseley,
4012 Forestpark, Bt. Louls, Mo

MAMMOTH Mystery packel rare stamps
only 1ic to serfous approval applicants. also
n]u;hh free premiums with every selection

‘arida, Dur stamps are better, our serv-
inu in different. Falr-Play Ellmp Hervice,
1215 Browning Blvd., Los Anpgeles, Calif,

BPECTALIZED Approvals by countries.
Fill those empty spaces, Heferences, MrCul-
lough, TO27-F Glllesple, Philadeiphla, Penn-
Sxivania.

FREE—Whnatermark detertor. Approvals.
Taylis, 148 Indiuna, Providence, H. L

85 CHINA 10, 2% Luxemburg 15, 25
Egypt 10e, 40 2 1tke, To approval appli-
cants,  Ancher o, _Hutherford, K. 1.

BCARCE New bl-colored Mozamblgue alre-
mall triangle with all-Afriean packet, in-
cluding many  “hard-to-get"”  countries:
TUbangl, Togo. Chad, savages, and wild anl-
mals, All from dorkest Africn. Only 5Se to
approval applicants. Arlington Btamp Co.,
Trepl, 102, Bethesda, M

up roval  applleants.
ivingston, Bing-

FREE Milxtare list.
100 bargaina, ¥
Ridgewood, N,

(i1} nfﬁflMLH Commemoratives 3o, Topor,
143 Center 8i., Chiropee, Mass,

VALUARLE Mint biock bicentennials and
approvals 26e.  Lowebl, 1508 Larrabes, Chi-

Fago.

STOUK Hooks. Nothing Tlke them under
$3. Dest bindings. Most beautiful grains.
Hend dealer's name and 205¢ lo cover packing
and postage for sample these remsrkabls
bogks. . Mowrey, Elmira, N.

UNITED l-l.t'ur.n—.ll oatage il.he Tun dif-
ferent n\nre fillers 30e, Gordon Walson,
Clifeon, M. 1.

FREE—S$1.00 Postage due. Unbeatable
United States approvals. Nelson, 038 Lau-
rel. Balnt Paul, Minnesols.

ABORIGINES Pleture collectlon, A fas-
einating packet of stampa from many sirange
ail  1ittle known eountries showing native
life, industry md ummf andd gcaree wet of
Boruth  only approval  applicants,
Hadger Stam m H‘- 155 ilwaukes, Wis.

25 Fl'n-’Eh.Eﬁ W5 Mooway, 35 Higligerland,
1ie each, l"ri.t:u lists free. John Graf, 1874
Loring Place, New York,

TILLUSTHATED U. B list,
large romplete 10, 8. price list free, Stanley
Qibbans, IHP Park Row, N. Y.

BRITISH Silver Jubilees from diferent
countries, Imporforate 3¢ nationnl park—all
Included in Clipper packel contalning 25
different stamps from Aserbaljan, China,
Ukranin, ete. All for only 5S¢ to approval
applicants, Clipper Btamp Co, Dept. 7,
Gloucentor, Masi.

HERIMTE  Collectors! United Btates
pricelist free, Hox B35, Minneapolls, Minn,

157 VARIETIEH Forelgn, 1% with ap-
Mart, Bushnell, Tllinols.

Write today. Over
Kummer, Iox G4,

price G0e,

UNITED States mixiures, 5H0e lb., & Iba
£2.00. Mission Co., 4512 North Racine,
Chirgeo.

FIVE Differcnt sets of stamps 10 cenls
to approval applicants. Brownell, Dept. P,
1608 Tenth Street, Niagara Falls, N. ¥.

WANTED: ©Old postage and revenus
slamps, precancels, current stamps In quan=
titles. Hend slamps or st with lowest price
expected. Enclose retimm postage. No dam-
aged wanted. Missourl Htamp Ezchange,
1983 Maln Bi., Kansas Clity. Mo,
"‘E.ﬁ'iu,u Alrmall, and 25 different Sauth
Amerlea, 0He. Approvals Ineluded. Hope
;.-u;mu Ca., 2011 W. Chesinut Ave., Alloana,
tEnfiL.

land, Ohio.

POPULAR MECHANICS ADVERTISING SECTION

TYOU'VE Trled the rest, now get the beell
“Challenge Collection' including Cape Good-
hope, triangle, Thessaly octagonal, commem-
oratives, l0¢ with approvals, Free alnnall
collection, additionnl premlums glven regu-
lar eustomers. Bargain Stamp Service, Box

G147, Los Angeles, Callfornia.
IO 8, ‘enny  up. Nlee (tems,
Priced right, Eldridge, f‘l.ﬂllll.ll. Florida.

BCARCE Alrmall and trisngle., Beautiful
Uruguay “‘fiying horse'" alrmall and scarce
Guatemala trlangle (smallest lu the world)
wre Included In our big of 60 differ-
ent  stamps  from  Aloultes, Grlnd Liban,
YVenegueln, Britizh and French Colooles, eotc.
All for Be to approval applicants. Dig il-
lustrated lists free with each order. Wrile
today! Mpystle Stamp Co., (Dept. 80), Cam-
den, New York,

ILLUBTRATED Album, Spaces 4000
stomps; to approval appllcants 20e, Bwan
Stamps, A Swan, Dunkirk, N. ¥X.

UNITED States 100 Jifferent 25c. Bleger.
Ilnz lu-:l Crown Palnt, ITnd.

LL Pay up to $1.000.00 esch for cor-
t':l.u United States stamps. We offer cash
Erﬂ'mlurm for early used or unused stamps.

end l0¢ for profusely (llustrated catalogue.
Areade Btampes, 34 Euclid Arcade, Cleve-

BTAMPB, Flne selection sent on lﬂgl'm'-
nl. Quality ot low prices, Fred H
TM. 187 Grantl Elmhurat, TIL
BHITISH Colonies. 200 diferent
Britlsh Africa $L00. 100 Australla $1.
100 British Asfa $1.00. 150 Teritish Amerlca
£1.50, 100 Britlsh Europe £1.00, All coun-
tries In =tpck.  Approval dept. established
.:‘lml Ontario Btamp Co., Box 414, Toronto,

100 STAMPH Free, All different.  Post-
nge 3 cents. Price 1lst free. Ask for our
B0% approvals, P. M, Quaker Blamp Com-

¥ [] Ohio.

THIRTER" lesale revlow—0Oreally
enlurged, zent free on applleation. Empire
Huampeo, Dept. 5. Teronte, Canada,

REKE! [l al mets, or
pew  lssue.  DPostage Je.  Roberis,
Fourth, Dayeity, Michigan.

LIBERIA Triangle, two other II'Tm.llﬂl
dinmond-shaped stamp, silver Jublles, 33
others, Be. Crowder, 12TE Norih, Balti-
more, Md.

THIS Ad worth 25, If ¥ou send for our
approvals and buy 5Sie worth or morfe—lar
pelection of T. B. and forelgn—reasonable
prices. Morton Btamp Co., 1121 Olive,

Mexioo
BOlF

FREE—Deautiful alrmails from six eoun-
tries, to approval applicants enclosing post-
nge.  Green & Co., Narwood, Dhio.

PACKET Eaxony, Manchukuo, Liberla,
ete.  Oe. Approvals. Halpern, 518 Warner
Avenue., Los Angelea

BPECIALI G Hhips, seenery stamps 10e.
Sachse Stamp Co.. London, Canada.

ATHMAILH, Commemorstives, |hl¢'lh’t[lil
25 different sets $1.00. Approvals. Rier-
dan’s, Linwood Station, Delroil, Michigan,

100 STAMPS 25c, 1000 Biamps $1.00 with
approvals. Ernest Oakleaf, 182 - Gth Ave.,
Malime, 111,

i DIFFERENT
$2.00.
N T,

FREE! Curious get Azerbalian to approv-
ol _applicsnts.  Riedell, €ireenshurg, Peona.

J0c; 1,100, §1; 2,000
Fred Onken, 630+ T0th Bt., B

Bt. Louls, Mo,
MNew glant

HUARCE “"New lasues” packet

ized, diamond-shaped “‘sports™ stamp from
Husala; Nyasaland “'leopard’ ; Budan camel;
Spanlsh  Moroceo | Tanganylka, and other
gearre couniries are Inefuded In our blg
packet of new and recent  [ssues-—stamps
which most collectors have never before soen!
Get this valuahle packet today. Only Ge Lo
approval applirants. Relmers, 115 Flatiron,
Fort Worth, Texas.

SHIF Stampii World's largeat, free o

approval  applicants Alsa 25 beautiful
French, British colonials. Postage
Kumler, King., Lanrcas Ohin
ATRMAILB! Pirtorials! @65 different

stamps [roan strapge countries (no Europe),
including  beaotiful New Quoinea alrmall,
smallest stamp, Tasmanla, Zanzibar, ltt...
10c to approval applicants, Bargaln Co.,
Tlox 0P, Bistion H. Mew York

RUCARCE Trlangular Mozambloue commem-
orative alrmall and parket of 33 U. 8. in-
cluding ifmperforate d¢ Chicago: early fs-
sues; high wvalues; commemorstives; enve-
lopes; mevenues, ebe., cataloging more than
The—aonly 5S¢ to approval applicants, Illuas-
trated prieelilst free. Curhan Stamp Co.,
Dept. P, Glowcester, Mass,

FREE! 15 Different Teru to approval ap-
plirants enclosing postage. HBanson, 3555
Fullerton, Chlcagn.

NEWFOUNDLAKXD, 15 Different Se with
npprovals,  Tudien Co., Plainfield, N, I
FHEE!! Hearce trlanglef! Set S0-year old
T, B.1 Also packet magnifleent pletorinla in-
cluding English Bilver Jubllee. famous Spaln
a and Newzealand Kiw{ Bird! This §55
combinatlon absolutely free with bargaln ap-
provala!l TPostage do. dwoml Btampco,
(Pi) Midwood Statlon, Brooklyn, N,

BRIO Bilamp mall pareel! Package stamps,

FREE! DPhilatelle parade. Biwmps from
everywhere loeluding, commemoralives. ple-
torlals, alr mafls. Postage e, Request ap-
Pmulq. Grandstampa, 610% Bouth SBpring.
a6 Angeles, Callfornla.

25 DIFFERENT Bouth American for only
1e, no approvals. Burkhart Stamps, Sand-
wich, .

mne . 8., Iaeludlng commemoratives,
precancels, eie., 15e.  Lee, Bridgepord, N Y.

articles, storfes, contesls, revenues, gift. SILVER Jublless—105 different ®5e. World
10c, Bismpisnd, Sisy Gy, Indlsas, speclals—o0  different 85, 1000 different
BE A stampdealer. Hell approvals 20% | $1.00, 2000 diferent $3.00. Thess offers to
commizslon, Harlan, 50TH 8. Marshfield, | approval applicants only. List free. Vie-
Chirago. torla Btamp Co., London 4, Canada,

AUSTRALIAN Jobilee, full set, The. 3
New Zealand afrmalls (185350 Soc, Brown,
Hox 58, King 5t., Hydney, Ausiralla.

GIVEN! Bilg packet. 50 different Houth
Hea Islands, Africa, out-of-the-way places.
Ge, SBchum, Fi0D Arsenz), Bt. Louls, Mo,

TFOREIGN m’famd‘mun rlslnm $1.00

per pound {about 4000}, m:l:r 'Jt—:l"uc
Approvals sent. Elmer's 1024
Hi.., Hoston.

200 HIFFERERT, Triangle, liml:l.'l llc i
10¢. 1000 mixed United States 25c.
%llrnnn.. 010 Hillstreet Dldg., Los Annlﬂ

|

ATHAMATLE—Trazil, Chile, Colombla, Beu-
ador, Mexico, all for 10¢ with double pre-
mium approvals, TProgress Btamp Berviee,
235 Bouvh Hope. Los Angeles. California.

QUEEREST Stamp packel. Hecelve world's
smallest atamp: Vatlean Cliy; scarce Liberia
trisngle (value 15¢): 1915 Greek Red Crosa
pleturlng colled snake in Garden of Eden:
Australian Bushman: new Bpanlsh Moroeco:
Jupan "guake stamp; Manchukuo: many oth-
ers, Omly Gc to approval applicants, KR, M.
B!—nr.ri:rp Co., I D. Box 2I0P, Port Chester,

FREE—JL00 0. 5. stamp, our chaiee,
with request for 52 page price list of Un]l:ld
Btatea and foreign stamps. Biamps on
proval, References necessary, Special 8 hic-
aragua 1900—I10e, New Hussman Stamp Co..
1122 Pine Bireet, Bl. Louols, Mo

11 Hiates, Canada, Newfoundland,
Mexleo! Where? Our "“Four Star'* approv-
als. Nothing llke them! Write today. Kes-
gels, Dox 808, Tuecson, Arizona.
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GIANT-SIZED Russian Zeppelin  stamp
feat. val. 20¢!) and beaotiful Lithuania air-

mail lrian !e- glso big packet of 53 dif.
gtamps including Azerbaijan, Epirus, new
.Hutiulque, ete, and illustrated lists—all for
Se to approval applicants]l  World-Wide
Stamp Co., Box 000, Cawden, New York.
$2.00 U. B. Capitol., No. 5072, current

postal fasue, utn!ulng B0e, ooly be, with
approvals! Glant U. 1ist, free! Tatham

Stampes, Springiield, !rhu-.

PENNY Approvals, that altlsl:. edl

Gronberg, Box 6441-P, Philadelphis, Pa.
200 DIFFERENT lbe. Big Hl!]% ApproY-

als. Covert SEtamp. 99 State, Rochester, N, Y.
GERMAN Twenly last memorial sels,

complete $2 registered. Otto Eahle, Cottbus,
Germany.

RARE COINS

CAMERAS And supplies. Free illustrated
catzlog lsting eversthing photographic—
gtill and movie, also a complete line of mi-
erosropes, lelezcopes, binopulars, feld glasses
and weather Instruments at tremendous sav-
ings. Thousands af bargains, new and tl.lied.
All gusranteed. Your old equipment taken
in trade. Write for your free copy of this
big book. Central Camera Company, (Pho-
tographic headquarters since 1888}, Dept.
K-2A, 230 South Wabash Avenue, Chicago,
Jllinods.

§25 WEEK With kodak, booklet describ-
ing 100 magazine markeis. 25¢ coin. Hox
T, Mac Supply, Eldorado, Illinois,

CAMERA Fansl Lxchange pictures with
Kodnklub ‘{;‘Jﬁgben.. F. Banders, Box 827,
Bpokans, Wash, b

NEW Bausch Lomb protar V1la Fo.3, 99
ineh, $75. Myers, 3709 Albatross & Street,
S-u.n. Illﬂln- California.

$2000.00 FOR le, We guarantee Lo pay
the world’zs highest prices for old colms,
Large cents up to $2000.00 each. 1909 cent
$10.00, 1360 cents $500.00. Cents of 1381,
1864, 1885, 1869, 1870, 1481, 1800 $20.00
95¢ before 1916 HWN 50c  before
$700.00, silver daollars "before 1906
$2500.00. Gold colns $5000.00. PPaper mon-
ey $36.00, encaged postage stemps $12.00,
Forelgn colns $150.00. Hall ecents, half
dimes, 2e pleces, ete. Bend dime for large

flustrated  1ist before sending colns.
Homangcoinshop, Dept. 564, Bpringfield,
Massachusetts,

- OLD Money wanted. Do you know eoln
eollectors pay up to $100.00 for certain
: High premiuvms fw all rare
eoini? 1 buy all kinds. Bend de for large
coin folder. May mean much profit to you.
B. Max Mehl, H Mehl Bldg., Fort Worth,
Texas, _

15 EBNT $10.00—Weo buy all colns,
rare and com Bome worth $8000, In-
cikan head W:I'Il'l S]Bl] 0¢ each; dimes before

15885—3%460; Liberty nlckels h-aﬂirb 1914—
:l.:m-.'rm large conts $2000; encasod Lage
stamps $13.00: half cents $275.00: hall dimes
$175.00: gquarters $300.00; fractional eur-
vencles: forelgn currencles: gold dollars

1500; colonial coins $300.00; silver dollars
4000; 19 $4.00; forelgn colns $1435,
ete, Send 15¢ today for blg 1936 illustrated
catalog  (only literature) before sending
cain:  National-Coin Company (F8), Bpring-
fielo, Massachusetls.

TWO Afriean coolnz, bargain list dime.
New book shells, 1000 pictures, dollar BiIL
W. Webb, Box 1854, Bt. Petersburg, Fla.

COIN Collectors: RMead *“The Numisma-
tlst," Interesting monthly. Trial subserip-
tion, including booklet, siz months $1.00,
American Nuomismatic Association, Buite P,
5 Sth Ave., New York.

DOLLARS For pennies. Coin izt dime,
Free silver penny! Solemon, 2612 Briggs
Ave., New York City.

FOR Sale: United States old colns, Priee
Jist Ge. Arcy, Box 483, Muskoges, Okla,

10 DIFFEREXT Colns, fincluding T. 8.
hefore 18710 :.x- Coln Exchange, Box 2354,
Kansas {.‘115‘

.'l: COING A.nﬂ billz 2% 68 for $1.00.
Ot Oddehon, Willlamstown, Kansas.

COMMEMORATIVE §%s, Lincoln, Pa-
triot, Besquicentennial, Oregon Trall, Mary-
land, Arkmnsas, San Diego $1.50  each.

Eighty page catalogue 10c. Norman Shults,
Balt Lake._ Utah.

2 UNCIRCULATED Coins, 4 notes, big
bargain 1st, all 10e. Hubert Carcaba,
i, .M_:E_ustlnﬁ. Fla.

FREE! Famign eoin, banknote, and large
illustrated coin catalogue, Send 4c tage.
Coin approvals sent. Tatham Colneo, Spring-
field-125, Mass.

RARE United Btates, forelgn colns, war
medals, Catalogue 10c. Mengelle, Colorade
Springs, Colorade,

UXITED States. Large eent, 2e¢ bronze,
o2 nickel and bargain lst. 25e. Thirteen
dates large cemts, §1.00. George P. Coffin,
Auguwsta, Maine.

§5.00 TO $500.00 Each paid for old coins
Keep all old money. Send 10 cents for fllus-
trated coln value book. Guaranteed
?:ui:n Buving and selling. Coln Exchange,

Le Roy, N. X,

CAMERAS, PHOTO SUPPLIES

FREE!! Bample copy sixty page pholg-
graphle  magazine—Iinteresling, instructive.
JForket Photo Monthly, Canton, Ohio,

CAMERAS, Projectors £1.00 uwp. ‘List.
Mpoorfield-Bhannon, Nutley, New Jersey.

Ot IMme photo machines completo
.mn w. Wabash Phato Supply, Terre Haute,
Indiana.

$50.00 WERRILY WIth your kodak, Da-
talls. NG. Shinn, Belllower, Callfornia.

MAKE Money in_photography. Learn
quickly at home, Spare or full time. Easy
plan. Previous  experience  unnecessary.
Common  school education sufficlent, Write
for full information and requirements,
American Behool of Photography, 3001 Mich-
jgan Avenue, Dept. 343-11, Chicago.
“HAVE You a camerat BSend Len cents [or
recent pumber of our bl magazine, showing
how to make better pletures and earn money.
American  Photography, 116 Camers House,
Blosion, 17, Mazs,

INCOME From your camera instead of ex-
penge. Low cost home course teaches you o
make Eﬁtﬂunph: for magazines, newspapers
advert Tremendous demand. Earn
mmu you live. Free book. Tni-

I-"hctm:r:phen, Dept. 104, 10 West
ﬂih':l' B-L New York.

PHOTD FINISHING

BPECIAL: Rall developed one peint from
ench good negative 10c. Reprints le each.
Phote Shop, Frannie, Wyoming. gL

TTIMMEDIATE Berviee! No delay! Roll
fully developed, earefully printed and two
beautiful, full-size 5 x 7 deuble weight pro-
fessional enlargements lor one tinta& en-
largement }=—all for 25¢ coin,
cholee! Reprints 3e each. The 1*hm AL,
Box G287, Minneanolis, Minn,

ROLLE Developed, two beautiful  Na-
border enlargements, eight Nu-border prints,
guaranteoed ludeless. 25¢ coln, Giant Snap-
shots, Ine., De I}raenbu' Wis.

TTIIAL Kol -.ei:rpad and 8 prints 25c,
Reprints 3e. 1936 photo calendar from your
negative 10e. Deluxe ewsel framed Sx7 en-
largement 35¢. Young Phote Serviee, 405
Bertha St., Albany, N. Y.

MIKIATURE Photos 1x13% from any slre
film or photo, 100—%2.00. Bonsall, Box 42,
Madizon, (hio,

AMAZING Value: Bend two negatives and
e (dime) for two beautiful Deluze Panel
Art Glossy prints and bargnin list. Roanoke
Ph:hl,u lj"tnluhlnz Co., 300 Bell Avenue, Ro-
anoke, Va.

ROLLS Developed, two sets dated prints,
plus enlargement eoupon 250, Reprintz 3e,
over 19 reprints 2%e  Jomea Studios, Dav-
enport, Jowa. ““Where the West Begins.™

DEVELOF And print your own pletures,
Bave time, money with our complete $1.49
outfit postpald, o pay tman $1.55 C.0.D,
Includes elecirie ruby la 3 printing frame,
photo paper, chemicals and equipment. One
of thousands of amazing bargains jn our
free  Photographfe Almanae  and  Bargain
Book, Send for it today. Central Camera
Co., Dept. K-20, 230 8. Wabash, Chicego.

ANY Bize hodak film developed, 2 prints
of each negative and two free enlargement
coupons, 25c; reprints, 2c each; 100 or more
le each. No order under 25c. Summers's

45A

POCKET Album with roll developed and
rinted, 2%, Enlargement coupon, Ideal
"hote Hervics, Tiox 2255, Paterson, N, J.

BEAUTIFUL Glﬂuhlm prints, roll de-
veloped, 8 guaranteed glistening prints, 2
enlargements, 25c. American Photo Ber.,
2846-C Nicolet, Minneapolis, Minn,

20 REPRINTS &5c. Films developed, two
printa  each negative, 250, Bhrudland,
f70-8 George, Chicago.

GET The best. Roll developed, beautiful
hand colored enlargement, 8 neverfade bwor-
der prints, 25e coln. Prompt service. Sun
TPhoto Bervice, Drawer T, Bt. Paul, Minn.

20 REPRINTS 2he—Flims developed, 16
prints 25¢. Enlargements 8x10—206¢; Sxi—
10e. Laow Photo, M-2657 Neva, Chicago.

COMPARE The difference! Roll devel-
oped, two professfonal double weight en-
largements, 8 goaranieed prints, 25¢ coin.
Excellent serviee. Nationwide Pholo Berv-
lce, Box 3333, Bt. Paul, Minnesota,

TWO Professional enlarzements with each
roll developed and printed 25, Eight re-
prints, two enlargements 25¢.  Hygloss,
River Grove. TIL

ENLARGEMENTS From minlature nega-
tives nrprn:imlteljl ix4 Inches) 5S¢ each,
when o from complete roll. Fine graln
uev:tonlnﬂ 250, Fotoshop, Inc, 156A West
J3d BL. ew York City,

KODARK Fnl:rnmnu 5x7, 10e, 3 for
%ﬂﬂbﬂ. coln.  Bend best negative (film),
Int Photo Lab., Dept. 5§, Cedar Raplds,

Fl] MS DIwveloped., Any gize, 25¢ coin,
Including 2 enlargements. Century FPholo
Bervics, x 829, LaCrosse, Wisconsin,

20 MEPRINTS 23e. 100 Reprinta $1.00,
Ralls developed I.l'Ilh 15 prims 250 Nord-
Ekog. 4, Mavwood,

HAKD Caolored unlmem!nt with each roll

25:. 40 reprints 50c. Cal b, Dunain
Station, Chicago. A A S

FINER Finishing. Rolls developed and
printed. Colored enlargement, or two double
profissional enlirgements all for 252 (ooin).
Genoine, nationally known. Moentone supe-
rior quality, Moen Photo Bervice, Box P-867,
LaCrosse, Wis.

BEAUTIFUL Colored enlargement with
each film 20e. Bpeedy service. Batlsfaction
E:ulrnnteud ar money refunded. LaCrosse

ilm Compeny, LaCrosse, Wis.

ROLL Developed. two prints eich négalive
2%e. Reprints 2%e. Enlargement coupon.
E’ilhrd*l. Box 3515-A, Cleveland Heights,

1

ROLL Duraluped and 16 printz 25c. Bmart
Photo, Winona, Minn.

ROLLS Develaped. Two beantiful double-
welght professional enlargements and 8
uaranteed Never Fade Perfeet Tona prints,

G¢ eoln. HRays Photo Service, LaCrosase,
Wizeonsin.

MOTION PICTURES AND SOUND
EQUIPMENT

16MM FILMS:—400 Ft, art §17.50, Rem-
nantas 1l0e foot. Popeye—HBetty Boop, any
star B5¢ up. Features rented $5.00. Projec-
tors, eameras $1.75 up. New 1émm_ talkles
$15 reel. Latest talkle projector $175. 1000
. 85mm $1.00. Features $7.50. Herials $33.
Cline Supply, Box 524, Clacinnatd,

LEARN Motion picture theatre business.
Hone-study  training: management, adver-
tisine, jectlon. Ninth year. Catalog.
Theatre 1'|':I.:llr:|t"er Elmira, New York.

LAMK! ""The Worlds Greatest Paszion
Play.”" 5§ reals, (New) ldmm. superlor than
the berammergau stage play, rent or pur-
chase. Write Hemenway Flln Co.. 37 Church
Bt., Bostom, Mass.

ALICE In Wonderland, 10 ehapters, 16mm,
$2.00 each. Projectors $1.00 up. Froe 10mm
lists. Home Movies, Box 32, Easton, Penn-
Exlvania,

Btudlo, Unlonville, Mo, .g}ﬂ-!‘u ":“Jﬂ“f I’?rrah:omatlt. rei'r.ll-i!rﬂu
. and titling film for all 8mm eameras, nme

e o g ing | filing data, - Subleets,  acoossoricr. Fiim
GxT—10c, three for quarter, Satisfartion, | Shecialties, 111-p E1 Monte, California.
Erumpt service guaranteed. Darmer thto MOVIE Projector $5.00. TFilm 2c foot.
abs,, Des Moines, lowa. Block, 1451-F Droadway, New York.
BEND 50c In coin for our new 1934 MM, FILMS Bold, rented: catalogus,
“Winter Sports Girl"” art calendar. A gen- samples, de. Enterprises, 828 Chestout, Ha-
1':1:‘“'h photoe. Ford's Studie, Ellensburg, geratown, Maryland.

ash,

FILMS Developed, 2 prints of each 255':
20 reprints 23e. Fine Fhoto, M-5134, Ne-
vade, Chicago.

5 POSTCARD Enlargements 25!  EIf
Photomart, Drawer 537-M, Westerly, R. L

TEAIM, :I'i\l!.[ BILENT Sound pm!mm.

filme, Pought, sold. List. Zenith, 308
West 44th, New York. =
T EMM—16MM Fl]I'IP\IEhT Catalogue
free., Elder, Dept. B-20, Chelsea, Massa-
chuseils,
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TEN Cents brings two usable 16mm “‘end*
titles and big catalogue flm and supply
bargains. Eastin Pictures, Davenport, Iowa,

DELIVER Your own movles, reversal and
negative-positive instructions, 5S0c.  Milio,
632 Myrtle Ave., Brooklyn, N, ¥.

MOVIE Flims, 8mm. and 16mm. exchanged
25 up., Dime brings lsts and three 16mm.
end titles. Art samples 25c; 20 fool art
sereen Lest $1.00,  Pacifie Fllms, 1327 N.
Highland. Hollywood, Calif.

16MM, FILMS—Btanford-Southern Moth-
eiist Rose Bowl football game. 1936 Pasa-
dena Rose Parade, New Hollywood art fllms.
26c for art sample. Send Se for illustrated
art catalogue and complete 16mm. and Bmm.
lisks., Hollywond Cine Film Disiributors,
1457 North Hlghland, Hollywood, California.

16MM CAMERAS, Projectors, films. Cal-
alogue, Te. Riedel Films, Euelid, Ohlo.

BTANDARD Flims—2 feet le. An{tquln-
tity. Markin, 4830 Belair Road, Baltimore,
Maryland.

LIKE New Weston exposure meter $17.50,
Rhamstine $6.50, 400" 16mm projector $5.60
with 100 watt bulb, B & H projector 4500,
Library films senl anywhere. Cheapest rates.
Btereo, miniature, Leira, sound flms used
£12.00 reel. silent %300, 1938 eatalogue

ready. Trades accepted. Mogull's, 1944-J
Boston Road, New York.

AUDITION Buccess secrets, 'Why risk
falluret Go prepared. $1.00, Will Herman,
Box 5643, Cleveland, (hio.

BADIO Engineering, broadeasting, avia-
tlon and poliee radio, servicing, marine amd
Morse telegraphy taught thoroughly. All ex-
penses low. Catslog free. Dodge's Institute,
Ames 8t.. Valparaiso, Ind.

GUARANTEED Hadio
brings details.
Glendive, Mont.

TRADICG. All phases. Amateur, shortwave,
experimenting, set building, broadeasting,
gervicing, ete. Complete st recommended
books free. Popular Mechanles Press, Hoom
Ci5, 200 E. Ontario Bt., Chicago.

MUSIC AND MUSICAL INSTRUMENTS

LEARN Modern muszie arranging. Per-

sonal correspondence, Melodie Musle Meth-
P, 0, Box 1207, New Orleans, La.

LEAHRN Musie at home. Greenleaf School
of Musle, A-0553 Hroadway, Chicago.

LEAR? arrange music. New method.
Detalls free. Lew Gould's Harmony Btudio,
I"eace Dale, R. 1.

REBUILT Band and orchestra  Instre-
ments. Honestly rebullt—fully guaranteed
Catalog of new instruments on  request.
Wermmani Enmrﬂny. Dept. M-2, Iith and

tubes, 25 3e
Badio-Triclan, Box 1126,

BASS Bargain counter: Write today for
our free copy of the latest, greatest Bass
argalngram No. 219 of 16mm. elne appa-
ratus. Filled wilth rare bargains, for in-
stance: Keystone 8 mm. camerag and pro-
jector, latest type, regularly $09.45, at Bass
only $54.75. 100 ft. 16mm. Mono fllm in-
cluding reversing, $£2.85, Willo Cine expo-
sura meter, infalllble, §5.15. Bass Camera

Co., Dept. A, 179 W. Madisen 8t., Chi-
cagn, 111
MM FILMS: Cartoons, travel. List.

gllliml'lom Film Bervice, Box 293-A, Saginaw,
i

BUFP HHHDI-.I:.D Panchromatle 16mm mm
100 ft., %37 Other flms from $2.19.
Bargains in new, used equipment. Send for
EYII‘EEIIE. Foloshop, 138A West 32, New
ork.

WESTERN Thrillers—500 ft. Tie.  Jersey
Fllmeo., 2075 Hichland, lakewomd, Ohio.

16MM FILME Bought, sold, exchanged,
Catalogue, 10c, Fotoshop, 1364 West 02,
New York.

DEVELOP Your own 16mim. movies. Con-
plete outfit, $8.70. Cuts cost of movies T5%.
Liternature free. Hildman Engloeering, 458
Irvin Ave., Hochester, Penna.

Arch Bis., Phi

EALN Your own muniﬂl instrument. (et
free detalls and free attractive savings bank
at your musle store. or write Fred Gretsch
Mfg. (o, 521 Bo. Wabash, Chicago.

MANUTYPE Prints music by hand just
like orchestrations. Only $2.00. Manutype
i‘o. F‘t’ Wi :In.dilnl.

free. Musle reproductions.

:m:- E!umhw Bidg, Oakland, California,

URED—Rebullt natlonally Enown instru-
ments—Bargain  prices. Bupply Ilmlted

Write at once for informatlon. Tom Hrow
Musie Company, 315 South Wabagh, chlri:u
“RONG 'W'E 3 Opportuniiy—Phonograph
record of Your song, manuseript. Musical
arrangements, Free information. Paramount
Bong Recording Studie, J-4, Box 180, Haol-

ood. Calif.
VIOLINS—Tieep, mellow, souliul—on cred-

fi. Easy termsz for wonderful Instruments.
et details today. Bend for booklet, Gustav
F. Henning, Fischer Btudio, Beatiie, Wash,
ADELMAN Bros.,, Music House, Atlas
Building, Washington, D). C., are now ae-
cepting song poems worthy of publication.
Meinhers: Natlonel Board of Trade.
GUITAR Banjo teachers, learn modern
dollar-pulling  schemes. Handbook, §1.00,
Free folder. Warren N. Diean, York, Penna.

100 FEET A5MM., 27e. Barpain listz e,
Eul'r‘!r_m.n Film Bervice, 57 Broad. Albany,

HIGHEST Prices

paid for wused gtill-

movie enuipment. Send description, Foto-
shop, 1064 West 22, New York.
FILAMS., Projectors lie coln for lists.

Capital Productionsz, Rosedale, Kansas.

RADIDS, SBUPPLIES, INSTRUGTIONS

RADIO Log Book, just off the press, list-
Ing important Ameriean, Mexican, and Cana-
dian radio stations. Also valuable informa-
tion: make your own radio “B" batterles;
change old style battery radios to new two
wolt type; great saving om batterles; double
merial for better reception; change six volf
storage battery Lo operate new iwo volt ra-
dios; rebuild old wet storage or car battery.
like new: make crystal set using new mil-
lion point superzensitive DX ervstal: dla-
grams, instructions. for wind driven electrle
lghting plant, using automobile paris
Timken bearings, belt driven, 6, 12 or 33
volts, operate radios, motors, llght rmll'
home;: also Instructions. diagrams how Lo
make automatie damper for about 20¢ Lo pre-
vent dangerous chimney fires and over-heated
stove plpes. Hent postage pald only §1.
Soverelgn’s Bales, B0PM Roseneath Gardens,
‘Toronto, Canada.

MANUFACTURE Buper-sensitive long dis-
tance crystals. These oxlde processed erys-
tals sell everswhere for 5oe. Complete kit,
Imstructlons, chemieala, molds, special raw
crystals, ete., sufficient for one hundred Sic
crystals—§2.00 postpald. Radio Supply Co.,
Ltil., Edmonton, Alherta.

BADIO Esxperimenters and set bullders.
Parts and kits of parts for the T.R.F. Four
with all metal tubes, Bix Tube 321 Volt Farm
HBet, Eronomy Three, Five and Four Tube
Little Giant. Auto Radio and Portable Rat-
tery Bet deseribed by Popular Mechanies,
Lund Manufacturing Ce., 43 E. Ohis, Chi-
CRED.

PUBLISHING And criticlsm services by
Haoll ‘s first mu:lvr' fluhll:hat Raunders
Publications, R-108 T Hollywood Rivd.,
Hollywood, Calif,

BONGS Published, arranged and composed,
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BUSINESS OFFORTUNITIES

1,000 WAYS To muke money In sparetime.
Every plan 8 winner. Particulars de. Frank-
lin Publishing Company, S00 North Clark
Hireel, Depl. 2300, Chicago.

FREE Plans, books, clrculars.
sands of dollars selling by mall. Home.
Spare time. Mall Order Institute, 18:3-H
Tompking Ave., Brooklyn, N.

lake thou-

NEED \Imtr for your busimess or inven-
tion? Write Cole, Tower, Byracuse, N. X.

REPFAIR Fountaln ns. Hteady income,
profits up to 4007. nd G0c¢ for complete
Instructlon course. Chicago Fountiln Pen
Herviee, Dept. W1, 201 N, Wells 8t., Chl-
CRED,

OPERATE Chain  world's finest money
making vending machines. Sells four prod-

ueleg—same time. Instant success! Small
capital—profits Immediately. No curlesily
;etph[f;.l Penny King, 1233 Choutean,
. ais,

FREE Booklet describes 107 plans for
making §30-§100 weekly In home or offlce
business of ¥our own. National Bervice Bu-
reaii, Tallapoosa, Ga.

{IHO“ ﬁ[usllrumnn right now—a steady in-
come—in ecellar, shed or stable, Exclusive
new process. Blgger, betler, guicker crops—
maore u:mn!i for you! We buy. Hook [ree.
American Mushroom Industries, Dept. 512,
Torants, (nt.

BTOP Sgueallng—=Start crowlng! You will
—after reading Folio No. &5  Unusual
“*plan.”* No canvassing! Work half days—
hme. Prepare  for surprilse! Natlonal
Fulloz, 711 Broadway-Arcade Bullding, Los
Angeles, Callf,

MAKE Candy at home or start business.
Book 800 recipes $3.00. Box P, Mac Supply.
Kldorado, Illinols.

Bt. Paul, Minn,

BUILD New farmlight,

automobile bat-
teries  from  old.

Battery Laboralories,

MAKE Money coloring photos. Instrue-
tions, 25c. Mack, Box 1278P, Ban Fran-
l"!m

MAKE Money In mail builness. Book
complete plans 25¢. Bookmart, 1825 Ham-
manid 8Bi.. Chleago

NEWEST QGuaranteed formulas. Biggest
catalog free. Bpeclal prices, leads. (*hson,
Chemist, BD-4702 No, Racine, Chiea: .

“KEY To Business Opportunities™ free,

Goodall Agency, 857 Ellls, SBan Franciseo,

COSTH e, Bells by mail §1.00.
ture free.  Pits. Middle, Towa.

EARN Quirk rash ralsing mushrooms in
eellar, shed, attie. We buy crops, Guaran-
teed materials furnished. Easy., odorlesg
method. Iieok free. United, 3848-A-1T4
Lincoln Ave., Chirago.

Litera-

PROFITABLE Home manufacturing op-

unities, Lilterature free. Terrone,
m:qltt& b:;:nmhl':n Coast Musie Pub., 842 ﬂ‘mim BN, ¥
POEMS Set to music. Published. Send COLLECT For merchants, doctors, ete
s MecNell, Bachelor of Musle, 1552 Income assured. Write Cole Asso-
V. 27 St.. Los Angeles. California. riates, Byracuse, N. ¥,

BONG Wrlters—Wrille for free book. In-

diana Bong Bureau, Halem, Indlana,
2 ERsS—Get all inside facts,
Free booklet by famous Brosdway composer,

Hongwriters netitute, 330C Wadsworth

Avenue, New York

MUSIC Composed to words. Wonderful
progosition. Hauver Bros., Oshkosh, Wis.

BONGPOEME Wanted Your song pub-
fished. Natlonal Bongland, “PM," Thomas-
ton. Maine.

DUG-FLEX BReeds for clarinets, and sax-
ophones eliminate vour reed trodiblea. Write
for clreular. Duoo-Flex Reeds, 1304 1st Ave.,
Evansville, Ind.

KEW Deal. Write Bequols Soogriters
Bervice, SBheriman Branch, Los Angeles, Callf.

WAN‘TRD Original poems, songs. Get
ropogltlon firat, MMM Publishers,

Stidio Bldg.. Portland,
BONGWRITING, Good money being made

from songs through talking pletures, radia,
phonograph, musle puoblizhers. “"Hit"" writ-
ers revlse, arrange. compose Musie o Yyour
ivriea, lyrics to your musie. We submit to
gtudloa and other markeis. Fres readlng.
Bend for booklet. Tniversal Bong Service,
671 Mever Bldg,, Hollywood. Calif.

BONG Writers. Send for our “‘Publish-
ing Agreement.”” McKinley Musle Printers,
1501 F. 55th 8t.. Chicago.

HAYE You seen our new hook catalog?
It's free, Just gend 2e postage. Popular
Ellefrhmlu Magazine, 200 E. Ontario 8L,

iieago.

BARGAINS—Talnt &p outfit, gasallne
englne drive, Terms—trial. Helmick Paint
Spray Exchange, M-285, ‘h'mr, (¥l

BTEADY Cazh intome resllverlng mirrors;
replating fixtures, tableware. Easy fael
methadd. Experlence unnecessary. Make aul-
fits. O'Custer, HP-224 Highland, Detrolt,
Michigan.

TURN Your sparetime into ecash! Twelre
moneymaking secrets, 10e.  Mallservies, 2231
MeKinley. Berkeley, Calif,

AMAZING Opportunlly! Eam big money
helping others Improve thelr eyvesight. Re-
leve thelr eyestrain, nearsightednesz. far-
slrhtedness, and astigmatiam. Experlence
pnnecessary, ae my guaranteed aystem.
1|.I, E. Jacobson, Box 30, Pasadena, Califor-
nia,

IMPORTANT Message for ambitious peo-

Rle dezlring blg money. Unlimited possi-
1Iitt¢n Hetzel, 802 Garden, Hartford,
Conn.

BELL By mall.
lars. Home.

Make thousands of dol-
Bpare time. Mall Order Insti-

Htute, 193-W Tompkins Ave., Brooklyn, N Y

HOMEWORK. Hig money for women,
hays. girls., Yearround. Wrlte Ed. Abbaott,

Rochester, Vermont.

OPFMORTUNITIER Galore! New  Jetter
duplieator complete $3.00. Profitable sales
rlg'h.t;i Detalls, Mallmarts, PM-2, Cin-
cinnatl.

47 PROVEN Money
cents, Frank Turack,
port, Da.

making

lans, ! ]
127 Starr

1dg., Ex-
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WANTED Men to open cleaning, dyeing
and pressing shops. We teach you how. No
experience necessary.  Complete course only
$2 postpaid. H. Pomeroy Co., 1121 Tth Bt.,
ez Moines, Towa.

LATEST Money making ideas. Eastern
ﬁmﬂ;ﬂ f02 Walnut Avenue, Baltimore,
il

" PLATE With nickel, gilver, ele., resiiver
mirrors, reflectors, partieulars free.  Metal-
eraft, Arcade Ildg., 8i. Louis, Mo

SELL And Install automatic “oil burners
for furnace, water, steam heat. AU big
profit. 0il Burner Co., 1301 Washington,
Chicagn,

BTART Silent system mail order business,
Dratails for stamp. Amon Service, 7712 Stan-
tow, Cleveland, (hio.

WE HBiart you in buslnezs, furnishing out-
fits. and instructions, operating * Specialty
Candy Factors' home. Men and women,
earn $23.00 wp to $73.00 weekly, all or spare
thme, Booklet frec. W, Hillver Ragsdale,
Ine., Drawer, 4, Fast ange, N. 1.

REAL Live opportunity seekers namis,
copled from crigipal letters, 1000 for $2.00.
Guaranteed 100% correct.  Pop Armour, Té42
1420 5L, Flushing, M. T,

MAKE Fast gelling products at
Pormula catalog free. Kemieo, 210,
Ieldee, TIL

hioma,
Fark

POPCORN, Crispeite, carmelerizsp, polato

47A

lie BRINGE Copy Natlonal Aail Order
News, Natlonal Bales Hervice, Box
1773-PMM-1, Hoanoke, Virginia,

chip, nltnd nut  wachines, Long Eakins,
100 High 8t., Bpringtield. Ohlo,

HOME Alafling mnnrr,unlltu Operate
anywhere, Literature 3¢ stl.l:ul?. Blewart
Morse, 1008 Oak, Elmira, N.

LEARN Marblelsing with our snow-white
vitreous cement. Makes conerete products,
vazes, noveltles, statues, resemble polished
marhie, Make your own molds, with our
ruliber eompotition, equals rubber. Cold
proress, no heat required. DMme brings sam-
ple mold, with marbleized cast. Cowell In-
alituee, Grayling, Michigan,

FILKEE lloaklet deseribes 107 plans for mak-
ing $20-5100 weekly, In home or office, bual-
nesd of your awn. Elite Co.. 214 Grand Bt.,
New York.

GET Lots of mall. Money making offers,
ete, Your name in 10,000 directories, 2hc.
Rozeen, 4627 Glenshade, Cloelnnatl,

START Little business anywhere, Every-
thing furnished. No ununinl. Maywood,
*M-923 Broadway, New York

ARTIFICTAL Marble lullntarr flooring, in-
gtructions eovering wood or cement foaring
1% ineh thick, fireproof, all colors, low cost,
ornamental casting, concrete, plaster, papler-
mache, garden furniture, statuary, fexibla
malds, 'Rll’lif'lllll'l- free. Chriz. Mahler,
Elmunr., i

YOUR Sparetime and our ldeas are worth
real money, Original, pleasant. Positively
mo investment, selling, or *‘bunk."” Hrekal,
Templecity, California.

RIE Solves money problems. Postal brings
Eal:u.‘}li George, Box 2288, Jackson Helghts,

RECEIVE Bix mails, magazines, samples,

offers. Your nzine in 5,000 directories, sent
to manufacturers, publishers, supply houses,
450, with copy of directory containing your
nane  sent  free.  SBatisfaction guaranteed,
National, Box H15-WSH, Saginaw, Michigan.

NEW Mall order or loeal business, De-

BTRADY Income assured.

tails, MeCann, Lewlston, Malne,

BIG Opportunity, stendy income, Partic-
ularz free. Charles Crabtree, Chancellor,
Virrinla.

Particulars 23c.
Blephen Loebl, 1508 Larrabes, Chicago.

MILLIONS Jobless! Supply them amaz-
ing job-getting Informatlon (got man 74
opendngs). Keep dollars pald you; we fll
your orders fres. Btamp brings detalls.
ﬁ»ﬂ;mhe Hervice, Dept. A, Hwan,

uifa

PROSPERITY Home work plan, E: stamp,
Johneon Laboratories, Elwoml, Ind lana.

FREE Books, Mail order. Home work,
Clreular  malling. Btamp ‘EE-HM“"“L
rockiyn, New

Doleen Herald, 75 Gates,
York.

HOW And where to obtaln ecapltal fully
explained, particulars free.  Btar Hervice,
Wapakoneta, Ohio

MONEYMAKING F‘n‘mrrtu; (50) one
year's subseription $1.00. Plans, 80- I PiM-
apple, Brooklyn, New York.

MATL Business, Btart small. Everything
furnished. Free details. Metromalls, P-2,
Cineinnatl.

START Own businesa resilvering mirrors,
refinishing metal, plated articies, autoparts,
tableware. Experience unnecessary. Small
investment. Combination esutfit. Sprinkle,
Plater, 127A, Marlon, Indiana.

- FREE Literasture describing 100 business
plens. Earn $75-5125 weekly. Thompson
Co., Tdlewild, Michizan.

REAL Mnne_v l'qr harl wtker.\
eratore. Dowling, Dunellen, N,

“SCHEMER Magazine,' .-'l-lllnme. Ohlo,
prints sehemes, ldeas, business starters, for-
mulas—blg winners; $10,000 to $50,000 re-
ported. G3th  year: §$1.00. Trial speclal:
Bix months only Se.

THERE'E BEig money in the collection
business. Easily, quickly learmed. ‘Write
Cole Azsorintes, Byracuse, New Yeork.

GOOD Profita weekly. Plan 25e. Kurts,
il Fifth Ave., New York.

FREE Literature—Busziness of yoar own
—Bpare thme at home. Felders, 317 W, Na-
tlonal, Mi'waukee, Wia,

GEXNUINE. Xo canvassing. $1  starta,
Boyd, 1220 LaSalle. Minneapoliz, Minn.

FREE: Our eight page bulletin deserib-
ing hundreds of money making opportunities,
i!l.‘lhl"thl]mt Bervice, 68 No. lith, Hawihorne,

F?& -

I WANT To send you proof of the won-
derful nulllns power of Topular Mechanles
Magazine's classified pages, Wh-ti ¥our
propogitien? . Write me today. F, John-
g0, Manager, Elusiﬂm Advml:ln:. ‘200 E.
Ontarle_8t., Chicage, 1L

“TURN 1deas Into cash.” Free detalls.
Maertinez-PM, San Bernardino, l."nlli'

MAIL Order buziness iz your eppertonlty.
Many began smail, now earn thousands
yearly. No personal contact. Doumdless op-
portunities, Have had over 30 years experl-
ence: will help you succeed. Bend 23e for
valuahle booklets, mone free. B. Brenlser,
257 Souwth 21st, Philadelnhia.

CHEMICAL !-:mut u:]l furnish formulas
and trade secrets. lines. Listz free
W. L. Cummings, Ph. D., 228 Qordon Ava.,

Bvracuse, N, V.

SELL: By mail. Hooks, noveltiezs, Bar-
galna! Big profts. Particalars free. B. Elfeo,
425 H, Denrbarm, Chicago.

PLASTEX Industries
men an opportunity o start & bosiness of
thelr own, manufacturlng art goods, novel-
tles, souvenirg, ete., in Plastex and marble
Imitatlon. 5S¢ materlal makes $1 articles.
Itubber moulds furnished for speed produe-
thon. Small investment brings blg returns.
You are just in time for the blg 1938 busi-
ness.  Write for interesting booklet mailed
free,  Plastex Industries, Dept. A, 1085

offers  indastrious

Washington Ave., New Yerk,

CHARTERS: Delaware; best, cheapest;
free II';:rlms. Colonial Charter Co., Wilming-
tam. Thel.

AUCCEED With

your products. Learn

how., PFormulaz. Processes, Analytical serv-
fee. Catalog free. B, Thaxly Co., Wash-
inzton, I

GOLD Distrleta and occurrences of entire
T'nited Hiatez. Complete man $1.00 post-
pald, €. ¢ Doyle, Box 614, El Paso, Texas.

FREE! Irofitable mail order ideaz show-
Ing how to start business. H. Baker, 5500
Winthron, Chicago, I1L

BTART A collection business,
good living., Fundsmontals revealed, 25e,
Buttan, 3185 Fowler, Omaha, Nebraska.

BUCCEED! Adjust yourzell te changing
camditiona. Opportonity  Direst  describea
new du‘[:rus.iun-lualic demands, new open-
inga. rlal subseription 25e. Dox 1285A,
Woodalde, N, Y.

WORK AY home. Carve, palnt and deco-
rate gourds. Instrurtion, Informatlon and
250 warleties of gourd seeds $1.00. John
Clesla, World’s Largest Gourd Grower,
Pomona, Callforniae,

INCREASE Your ‘lelp:u and busziness
by opening an New rk offlce. Only cost,
$1.00 monthly. No room number required on
your stationery, competent persannel, Estah-
lished 15 years. Co-cperative Mall Bervice,
128 Lexington Avenue, New York.

100 PRACTICAL Money-earning plans,

Nn capital,

Castellazzo, 3717 Redwrod, Oaklamd, Calif,
FREE Literature deseribing home-work,
}?am -time opportunities. No canvassing.
vee-Wearer, Tsona, Calil.
FREE Tlans, books, elreulars,  Make
thonsands of dollars zelling by mall. Home
Spare time. Mall Order lmmuw 193-d

Tompking Ave., Brooklyn, N.

MONEYMAKING OPPORTUNITIES

MO Capital required. He own hml, Inde-
pendent. 300 proved ideas. $1.00. Wi

Hermamn, Bax 643, Cleveland, Ohla.

MAKE The jingling dollars mill  your
wiy. He your own boss. No peddling. Par-
ticulars free. Richard Bupply Company, Td
B, 2514 Mi. Auborn 8Bt., Augusta, Geargla.

561 MONEYMAEKING Plans, schemes,
formulas. HBoeok 23c. Midwest, 18564 Head-
ing, Clorinnafl.

HUKDREDS Of money making opportuni-
ties, plans, ideas. Northeast Agency, Ash-

Jand St., Boston, Mass.

1,000 WAYS To Make $1,000.00."" You
can do lt—others have. Is new amazing
book will staribe yoo. 475 pages only $2.50.
Poputar Mechanics Press, 200 E. Ontario
BL., Chicago,

S:II $10,000—"MOORE Made" f§t. Plan

“MooreMade,'” Lapeer, Michigan.,
HTART Paying ehreular malling business,
Idle hours or full thme. Stamp brings par-
Lirulars. Diixie Puhlh]lin: Company, Sta-
tion A, Greensboro, N,
Pllﬂﬂ-'ERlT‘l’ For |IEII'I:|'E workers. 42 page
magazine. Bample, dime. Slzemore, 4917
N. Kostner, Chicago,

FREE Booklet describes 107 plans for mak-
ing $20-$100 waﬂlﬁ in home or office, busi-
ness of Your own lite Co., 214 Grand St.,
Mew York.

TO Win soccess you must do something
different; particulars free, Publishers Sales
{"ompany, x A-G7, Nelson, Georgia.

HOMEWORKER Magazine—{filled with
profitable Ideas! 3 months, 23e. Mallmaris,
Cinrinnatl.

Gunmetal Co., Ave. N,

BIG Money at home plating auto parts,
reflectors, mirrors, chandeliers: by new meth-
od; experience unnecessary. Outfits furnizhed.
Deeator, T

DBARGAIN H—\imaj making books,

1.0
book and [lat 25c.  Merritt’ Co., Bﬂs 51,

East Orange, N. T

LEARN Bhow card wrlting and sign paint-
ing. He independent. Open your own shop
Earn $75 to 3100 weskly. Instruction books
and lettering charts $2 postpald. H. Pom-
eroy Co., 1121 Tth Bt., Des Molnes, Iuwi

NEW 21 Letter printer! F‘nurfnm
using, demonstrating. Mallmarts,
Clneinnati.

OPPORTUNITIEE—Locally and by mall.

Stamp. Kingtex Sales, 222 Leavenworlh,
HAan_ Franciseo, Calif.

MAKE TUseful articlez from klinkers
found in ordinary ashes. eal moneymaking
opportunily. Write at ofce for  delalls,
Adelph Ringl, 12524 Moran Ave., Detroft,
Michigan,

DON'T Panhandle for a joh! Opportuniiy
Digest deseribes hetter methods. Trial aub-
seriptlon 2%, Tox 128HE, Woodside, N. Y.

i MONEY Making plans §1.23. Also thou-
sands of “Fallure Proof Secrets’” explained.
Write at once., The Counzel Herviee Club,
f‘:llﬂ - Bth Avenge, Sufte 1102, New York

Ly.

MAKE Superfor bath zalts Se pound. Bell
3% pound. Formula, only $5.00. Fancy
quart jar $1,00. No agents wanled. No in-
quirles.  Moltichrome Co., 921 East 13th
Bt., Hansas City, Mo,

EARN £40.00 Every week, {llustrated eir-
cular for stamp. Brink's, 1434 Gratiot Ave.,
Detroit, b

FORMULAS, PLANS, ETC.

2,042 FORMULAS For making adhesives.
weed killers, ant destroyers, enamels, face
powders, vanishing ecreams, lotlons, rust re-
movers, waterproofing compounds, gold plat-
ing, floor waxei, soaps, polishes, ete. Kx-
IJII{M how o mix iIngredlents, clarify liguids,
grind materials, whare to buy supplies
Htart a business of your own. Thiz 300-page
hook, $3.00. Franklin Publizshing Company,
i) North Clark Street, Dept. 2400, Chicago.

PUMPKIN Pie without eggs, recips 25
Mailing Pureau, Lawndals, Calif.

G500 HONI‘Y!.[AK!NI’I Formulas 25¢, De-
seriptive  literature free.  HWarvey Teeple,
Deeatur, Indiana.

FORMULAS,  All  kinds, Guaranteed,
Catalog Hpm-l Offer Free.” Kemlco, 32,
Park Ridge. 111,

AXY Furm'uln 2%, Bix $L.00. Guoaran-

4613 B8th Bt N, W., Wazhington,

teed.
I C

ANY Formula for 10c coin QGrady Falr-
cloth, Pinechurst, N. C.
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NEWEST Guaranteed
catalog free. Special prices, leads, Gibson,
Ehemizt, BD=-4702 No, Racine, Chicago.

GUARANTEED Formulas, iterature frea.
Tarrone, 33 Biation 8, Broskivn, N, ¥.

[AZXING Chemieal solvent. Cheap white

der disselves dirt, grime, paint, enamel.

onderful in cleaning formulas, Buolletin of
used free. Waldo, Box 288, Dallaz, Texas.

ANY Formula $2.00! Tested! Guaran-
tead! 24th year! Thomas Galluers, Wilkins-
burg, Pennsylvania.

FORMULA For ringworm, athlete's foot
and wart home treatment. Satisfoction guar-
anteed or money refunded. Encloss $1.00
bill, M. B. Houghton, 330 8. W. Bheridan
Ht.. Portland, Oregon.

FOR Any complete,
mend §1.00.
1083, Heattla.

BIG Profits making, selling your own
goods. Large 26 page formula catalog froe.
Fllrm;’l%l Formulary, 212 East Waters, Tampa,

TR,

FORMULAS—Latest money makers. Lit-
erature free. Belfort, 4042 N. Keeler, Chi-
CAED,

FORMULAS—Trled, tested, proven. Heal
money makers] Average cost only 4o per
formula! Write for interesting information.
#fut;furmulnlan‘l‘-thﬁh!un‘lh Club, Mayo,

arlida,

BI'"CCEED With your productz, Learn
how. Formulas, Processes. Analytical serv-
:.u. I('.i:“lli‘]u‘ free. H. Thaxly Co., Washing-
T . o

10,000 MONEY-MAKING Formulas, Tells
you how to make and sell almost everything
under the sun; cosmetics, mucilage, anil-
freeze  solutions, battery solution, bever-
ages, eheese, chewlng gum, cleaning prepa-
rations, exiraets, halr preparatlons, inks,
bluing, leather pollsh. mirrors, perfumes,
polishes, typewriter ribbons, carbon paper,
washing powders, liguid scap, and hundreds
of other profitable articles. $4  postpald.
Popular Mechanics Press, Room C35, 200 E.
Ontarle 8t., Chirago.

CHEMISTRY

BTANDARD & By 10% filler specially
dealgned for recording chemisiry experiments
rapldly with few words. $1.00. Hample 16e
Statlonery, Box 753, Fort Valley, Ga.

FREE Chemistry cafalogs. Bupplies ot 5Scl
Equip complete uboulnnr d 3¢ post-
age. Kemkit pur:t‘mn 135 Johnson
mreel. T'lro-olh'n New York,

i CHEMICALAR With experiments, 5o,
K:nm Chem!u!! 5522 Ft. Hamilton Park-
way, Brooklyn, N.

CHEMICAL .Eu:il;rsla and industrial prob-
lems. Estimates free. Essco Labbratories,
2206 Lycaste. Detroit, Michigan.

HANDRBOOE For chemical experlmenters,
revised anmd illustrated, 5de. Experiment
booklet 15¢., Chemical catalogue 5e.  Belen-
tific booklet free. HReading Sclentific Co.,
Tending, Pa.

CHEMICALS, Laboratory glasswara and
apparatus,  Catalog CP. maﬂmm Hun!!y
Co., 1176 Mt Hops Ave., Rochester,

AGENTS WANTED

WAKE I‘.'!] mister! The fire department
in your own home town and any town of 1000
and up within a few miles of you may need
fire hose now. Because of the depression
requirements have nol been malatalned and
many replacements are necessary.  Who will
get this waiting order? You will, {f you
will go after it, thereby making a nice com-
mission for yoursell and am-nin; the door to
an opportunity to become one of our regular
salesmen with allotted Eterritory. In addl-
Ylon thess towns may need a fire engine,
This 15 blg buzlness and pavs you hand-
somely for your efforts, Just as soon ag you
find where some hose s needed, write or
wire immediately our expense and we will
gend you full particulars. Only one man in
a district will be selected. First come—Afrst
served! The General Flre Truck Corp., Man=
ufacturers of Fire Engines, Extingulshera
and Allied Prodocts, Dept. A, 4127 Forest

formulaz. Tiggest

guaranteed formula,
MeQillicuddy Laborstories, Box

450% TPROFIT In new automatlc gas
lighter. Mo flint or flame. Ltsh'l-s‘l & In-
stantly. Hetsils 25c. Costs you $1.00 a

or 15 dogen for $8.00 postpald. Bam-
le 10e, New Method Co., Box PAMG-38,
radford. Pa.

DOUBLE-EYED  Self-threading needis
packages, slze 3 people thread
them, invaluahle for faillng sight, necessary
for good sight. Flve samples 25e. Twenty
packages, dollar bill, 100 packages £5.00.
Particulars.  Wm. Ogleshy, Vandalia, Tl

BIGGEST And quickest sales are made in
brushes. Write for proposition. Wire-Grip
Hanltary Brush Corporation, 220 Southern
Houlevard, New York,

Co., Decatur, Georgia,

BENEATIONAL  Sellerl Mlillions sold,
agents colning money. Send dime for sam-
ple, (pome free), No stamps. Your oppor-
tunity, answer quick! M. I). Manufacturing

NEW Fountaln brush uses § colors. Makes
slens without skill. Every merchant buys,
250% profit, Vandrey 8lgns, Truman, Minn,

SALES Agents wanted for Darling 0Oil,
The Hemlogkol Linlment, and other Darling
products.  Over thirty-seven years on the
ﬁ:rkct. Hemlock Ol Co., Box ASL, Orange,

3.

BPLAEHLESE 3¢ Filters save glassware.
Invaluable propozition. Introductory dozen
l‘ii A5, B:mett Box 63, Times Square Sta-

i

Wf'\ T —Magic pencil writes
on_ glass. A.ll colors,  Storekeepers  buy
quickly. Ideal for baschall scores. Large
profits. Bilg repeaters. Free sample. Lake
Chemienl. ¢ E. Lake, Dept. 2-PM. Chica

HOLESALE Catalog free, 500 best sell-
ers, Paty Cp., 11687 Broadway, Somerville,
Mazearhugetts,

SELL Metal key checks.
on sample, 25¢, Irvin
Oak, Chazka, Minn,

Name, adidress
Buschkowsky, 508-A

T PROFIT With new producls. Make, seil,
repeal. Guaranteed formulas, special ]:lﬂcua,

leads. Biggest catalog free. Gibson, Chems=
ist., BD-4702 No. Racine, Chicago.

FREE Bample—New photo novelties, Bni}ﬁ;

profit. Novel-Ad Company, 3327 North Av.,
Chicago.

BELL Retallers Bermuda oenfon plants,
Marvelous repeaters. Dyson. Cotulla, X,

DOLLARS In spare or full time. No can=
vassing, Hrauwlt, Davis, TII.

POPULAR MECHANICS ADVERTISING SECTION

100% PEU‘FIT In the “'2elf Startlng Clg-
ar Lighter.” Mo filot or friction. What
makes it llght? No wind can blow it out.
Retails 23¢. Costs §1.75 per dozen.  Sampla
and zales plan 25c. New Method Company,
]I__!:nt PM-38;, New Method Bldg., Bra

a.

MEN—Women $F to §6 dally. Selling 25¢
household necessity that repeats. Three to
ten sold In everyr home. Free sample. Write
Puro Company, 3107 Pine Bt., Dept. B-2040,
Bt. Louls, Ao,

STOPS Thieves! Pays you big money—

uick, New burglar amlarm sells for §1.

irt:r million prospects. Gel demonstrator
now! Pruitt, Dept. 152, Elburn, TIE

STA-RLEAH heeps auto windows - from
steaming and frostlng. 2009% profit. Bam-
ple and details 25, Atklnson Chemical Co.,
Bay Village, Ohin,

CASH Pald for butterflies, insects. Hee
Binclair Display Advertisement on page 18A,

AGENTE: Smash go prices! Sanios colfes
12c Ib. 4 om, vanillg BY%ec, razor blades 10
for Blge, 100 sticks chewing gum 12e. 150
other bargains. Experlence unnecessary.
Write Carnation Co., P0, 8Bt, Louls, Mo,

AGQENTS Mosco corn and callous remover
will bulld you a steady repeat buslness. Bend
today for pocket-size trial outflis. The Moss
Company, 64 Searle Bldg., Rochester, N, ¥.

Li¥}K Men, women; earn £5-510 daily
sellilng new window cleaning compound. i
sales an hour does it. Heneca Specialties,
Geneva, N. Y.

§1.00 HOURLY!

Amezing automobile or-

nament.  Produces revolving eolored  lght.
Propoll-0-Lite Company, Mt Washington,
hio,

GOLD Reflectlng letters for store win-
dows. FEaslly applled. Large slzes, penny
each, free samples! Atlas Bign Works, 7041
Halsted, Chieago,

MAKE Commissions daily—3Sell Good-
year ralneoats, jackets; unlon made: lowest
prices!  Qutfit free! Goodyear, DBB1133,
Milwaukee, Chlcago,

MAKE Your own products. Employ agents
yourself. Todlet articles, soap, extracts. Wa
furnish everything. Valuahle book free.
Natlonal Belentifle Laboratorles, 1950W
Broad, Richmond, Va.

GOLD L-e‘tter: for store windows., Large
Free samples. Modern-

FAST Belling products easlly made at
home. Literature free. Terrone, 22 Statlon
8, Brooklyn, N. ¥

AGENTS—Engraved name

lates, signs, ete., easily aold,
trett Bros., Winthrop, Masa,

PROFITABLE Plans, formualas, ideas, frea
H:;slﬂtura. Raythe, 744 East 128, Cleveland,

o .

AUTO Radis—World's cheapest.

lates, number
profits large.

Entirely

new.  Wreite J-20th Century Co., Kansas
City, Mo,

SELL Men's neckwear. 100% profit. No
Inveatment, WYWrite for free samples. Art-
gtyle Neckwear, Elmira, N. Y

FREE! Deseriptions, 450 newest mone
making opportunities.  Metromalls, P-Z,
Cinelnnati,

CABH [Income dally sllvering mirrors at
home. FPlating autoparts, tableware, ete.
Combination outfit. Write Sprinkle, Plater,
138, Marion, Indiana,

G.i.ﬁi! In vending machine crage sweeping

cnunl. Huge profits, No experience need-

Ve start vou. Exclusive territory.

glrlte quiek. Parker Bupply, 2124 Clark,
fi=n)

COIN Money selllng colored people. Glve
away free plctures of Joe Louls with halr

eparation. Valmor 0240-NM  Cottage
Grove, Chicago.

I WANT Men for local tea and coffes
routes. Make up to §42.50 a week to start.
Mo experlence needed but must give prompt
leﬂrlm to families on your route. r send

verything: no money risk. Write Albert
\!IIIt 2l Monmouth, Clocinnati, Ohle,

A.UTI]- Orwners drive 200 miles—d6e. Fne‘l
oll conversions $12.00, Hatisfactlon guaran-
teedd. Agents wanted. Stamps (3e) bring
{nformation. Desogas Company, 1719 Addi-

Park Blvd., 8t. Louls, Mo gon Btreet, Berkeley, California.
MEXICAN Feather pletures. Unusual AGENTS—Balesmen take orders for over-
novelty, No competition. 25¢  {stamps) coats, topeoats. raincoats, jackets, paring u

brings $1.00 warth sample snd detalls.
funded If unsatlsfied.
tade 1583, Mexiro Clty.

NEWEST Oflice specialties,
Compeiirion-shaltering prices.
PME-1, Cincinnati.

Re-
Mexican Art, Apar-

supplies.
Mallmarts,

to £4.00 commlssion. Outfit free. Special,
G-4543 Ravenswood, Chirago,

AGENTH, A whirlwind seller and ecoln
“"Middy's Belssors Bharpener.”” Bam-
E!n and particulara 10e. Edward Woehr,
08 8. 49th 8t., Philadelphia, Fa.

fitie Sien. 3001 Lincoin Awe., Chicago.

AGENTES—0Oppartunity to make money:
hook contalning 107 surcessful business plans;
home or ofice; send for free introductory
%-oorlﬁlet, Elite Co., 214 Grand Bt., New
Ork.

100 PROFITABLE Mall order and local
business plans. A. Pruitt, Elburn, IIL

PROFITABLE Home business. Legiti-
mate. No canvasslng, Maywood Publishers,
P-923 Broadway, New York.

BUCCEED With your products.  Leamn
how, Formulas., Processes, Analytical serv-
:-:e. Catalog free. B Thazly Co., Washing-
an,

GENTUINE Gold letters for store windows,
Easily applied. Free samples. Liberal affer
to gh!!ml agents. Metalllc Letter Co.,
438-B North Clark, Chicago.

AGENTS: Stamping names on pocket-kKey
protectors.  Bample cheels with your name,
address, 205e. tamping outfits,. Emblem
cheeks, check-fabs nn'.u plates. Hart Mg,
Co,. 303 Degraw St., Brooklyn, N. Y.

BIG Money and fast sales. Every owner
buys gold initials for his Il.ll.ﬂ.. You charge
$1.50; make 31.45. Ten r3 daily easy.
Write for particulars and fun u.mplu Amer-
lean Hnnnrram Company, Dept. 40, East
Drange, N,

MAN In l:l.(.:h town to plate auto parts,
reflectors, bathroom fixtures, refinlsh beds,
mirrors, chandellers; by new metheod, Hﬂ
capital or experience required. Simple piln
of manufecturing at home starts yoo in big
money-making business, Ouifit furnished.
Free particulars and proofs. Guno Metal
Co., Ave. H, Decatur, IIL

15,000 PROFIT Making formulas, Fol-
lowing and many others: Accidents and emer-
gencles, agriculture, alloys and amalzams,
artist’s materials, bevernges, cements, glues,
paztes, mucllages, bleaching, renovaling. col-
oring metals, dvelng glazs, heat treatment
of metals, household formulas, 8 cream,
confectionery, chewlng gum, lapldary work,
exterminating vermin, lubrlcants, palngs,
varnishes, photography, condiments, canning
formulas, rubber, goap, candles, soldering.
toflet preparations, perfumes. waterproofing,
fireproofing, writlng materlals. £5.50 post-
gnld. Popular Mechanles Press, Boom O35,
00 E. Ontarlo St., Chicago.
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KEW Cleaner! Washes clothes quickly,
Cleans everything. Premium deals. Free
sample. Besgteo, 5007 Irving Park, ChiL‘lm

BIG Hmi{. applylng gold Initials on au-
tomobiles :Ieﬂ thing today. No experi-
ence needed. Free samples. “"Baleo,” 1084
“‘nh.ln;r.uu, Boston, Mass.

HIGH-GRADE SALESMEN

CLOTHING BSalesman wanted. To repre-
gent the world's largest manufacturing retall-
eré of men's clothes. New spring and sum-
mer fabrics and styles now ready. Liberal
commisslons. An opportunity o make a good
income and establish an increazingly profit-
able business. Write The Richman Brothers
Company, Cleveland, O

BELL To stores—0e earded nuts, foed spe-
elaltics, carded merchandise. Year round
moneymakers.  Inlerstale Bupply Co., 211
First_Avenue N.. Minneapolis, Minn

WAKE Up mister! The fire department
in your own home Vown and any town of 1000
and up within a few miles of you may need
fire hose now. DBeenuse of the depression
requirements have not been maintained and
many replacements are necessary. Who will
get this walting order? You will, if you
will go after it, thereby making a nice com-
mission for yourself and opening the door to
an opportunity te become one of our regular
galesmen with allotted territory. In addi-
tion these towns may need a fire engine,
This Is blg business and pays you hand-
somely for your efforts. Just as soon @s you

nd where gome hose Iz needed, write or
wire immediately our expense and we will
send you full n rtleulars. Only one man in
a disiriet will selecied. First come—flrst
servedd]l ‘The General Flre Truck Corp., Man-
ufacturers of Fire Engines, Extingulshers
and Allied Products, Dept. B, 4127 Forest
Park Blvd.,, Bt. Louis, Mo,

BALESMEX, Insurance agents may now
ghare the profits of ""Balesman’s Becret of
How to Get Favorable Interviews.” Copy-
righted. Formerly $12.00. Warth it! Guar-
anteed to double your sales. For llmited
time $1.00 buyz it. Hend your dollar now!
Wendell West, Box 145, Oakland, Calif.

PRINTING Prices wrecked. Show local
weers big savings., Take easy, guleck orders.
Experlence unnecessary, Complete lime. Un-
fom label. Free ecut service. Blg commiz-
gfon, Outfit free. Publix Printing, 633-F
Plymouth, Chicage,

MAN—Handle regular store route. Place
natlonally advertised 5Se-l0e counter ecard
mdse, New apspirin deal—8 tablets 50, 85
other fast gellers. 1009% profit, No invest-
ment, Bamples free. World's Products Co.,
Dept, 2810, Bpencer, Ind.

BALESMEN: Bell advertising noveltles,
calendars, fans, thermometers, ete., for na-
tlonally known firm. Liberal commissions,
Btunwood Hillson Corp., 21 Station Bt.,
Nrookline, Mass.

HELL Our beautiful rubber link mats to
publie buildings., Clevelamd Mat Corpofa-
tion, 3511 Euelid Ave., Cleveland, Ohlo.

BELL Business establishiments. Two min-
imum =ales daily make 342 weekly. No
midse. investment. Paracraft, 1600 Locust,
Des Moines, Iowa,

BALESMEN: Hell complete line calen-
dars, gumined labels, restaurant checks, car-
bonized salesbooks, business  statlomery.
Bpecial features. Free degls. Big comm.
duil:.'. Free sales portfolis, Lionel, Dept.

hTHA\l]L Ironing cord. Saves eleclricity.
Abollzshes gcorching and klnking. For tele-
hones alsa. 1509 profit, Hales guaranteed.
Hig fres offer. MNeverknot, Dept. 2-A, 4503
Ravenswood., Chicage.

BALESMEN: Acquainted with gerages,
filling stations, to handle local business.

Write Colgra, 2640 N. Third St., Milwaukee, |

Wisronsin,

BALESMEN=—Scll complete line quality
printing. All buslness necessities. Gummied
labels, adv. cards, salesbooks, calendars,
Hammermill bond stationery, ete. New fea-
tures. Large spot cash eommissions., Com=
lete salea outfit free. All-Tradez Printing
rvice, Dhept. PA1-28, Tockford, Illinois.

MAKE Big money—Commissions ad-
vanced, sell Popular Mechaniers work shoes
—opmplete llne of dress shoes—outfit free.
Dura-Tex Shoe, 80, Brockion, Mass.
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LOCAL Agents wanted to wear and dem-
onstrate free sulls to friends. No eanvassing.
Up to §12 in & day easy. Experlence unnec=-
ezsary. Valuable d!mnmtrnlinz v;uipmcnl.
actual  samples free.  Progress Talloring,
Diept. =217, 500 Throop, Chicago.

FREE SBuit and large cash profitzs for ev-
ery six $16.05 all wool tallor made to meas-
ure sults you sell. No limit to number of
free sults you may earn. Three Star Clothes,
G0 B, Franklin 8t., Chieago, 111., Dept, 35H.

GROW Mushrooms right now—a steady
incwne—in cellar, shed or stable. Execlusive
new procesg. Bigger, betler, quicker crops—
more maoney for youl We buy. Hook free.
Amerlean Mushroom Industries, Dept. 513,
Toronto, Ont.

USER-AGENTS, Introduce new £1 post-
r-r-li printed. Mallmarts, PMB-1, Cinein-
nati,

ABLE Men for digtributing and route
work. Automobiles glven men who qualify.
$4%-a-week opportunity. Detalls free,  Al-
bert Mills, 26438 Monmouth, Cineinnati, O

SPARE Time money. Eazy work, no sell-
ing. Nothing to buy, nothing l.r.- F}""" George,
Hox 2280, Jackson Hedzhis,

CASH Pald for bullerﬂ.lu. Insects. Bee
Sinelalr DHsplay Advertisement on page 184,

LEARN Dlesel engineering. Rapidly ex-
panding field, Good pay for DMesei- l.ri.im’d
men for next 25 vears. Home training
gible. Get latest and right up-to-date Id ml
Handhaook. Authentie, $5.00 postpaid. PT.
ular Mechanies Press, Room C33, 200
Ontarle St., Chicago.

KEW Bpeclaliy—8ells every business and
rofesslonal man. Four §15 sales dally pay
280 weekly, Fover cleared £1920 in three
months, WWrlte, F, E. Armstrong, President,
Dept, PM, Mobile, Ala.

BE Independent. Own your business; ex-
perlence wnnecessary, selling $10.000 geel-
dental death, $50 aecldent; $25 sick weekly
benefita—§L10.00 vearly. Other amounts pro-
portionate. Guaranteed steady renewal in-

. E720,415.610 securities deposited. TUni-
versal Policy, T16-A Lefcourt Bldg., Newark,

New Ilgr!.e:\_r.
SALESM .."—. ey 4l puarantees stores

$10 for one. Two $£15 sales net you $20
daily. Bayers, 2801123 SheMeld, Chicago.

FREE Booklet describes 107 plans for mak-

ing $20-£100 weekly, in home or office, busl-
ness of your own Elite Co., £14 Grand Bt.,
New York,

SELL Process talzed letter printing $1.95
thousand. Free cut service. Worth £6,00,
Commizsion £1.00 advanced. Fxperience un-
necessary,  Outfit  free.  United, F-6153
Houth Btate, Chicago.

MAKE BElg money—Commisslons advanced,
s¢ll Popular Mechanics work shoes—complete
line of dress shoes—outflt' free. Dura-Tex
Bhoe Co., B0, Brockton, Mass,

SALESMEXN, Distributors, agents.
thing mew., 4 In 1 aute preduct. Cleans
polishes, removes tar and road film. lﬂﬂ%
profit. Bend 25 cents for sample and de-
tails. Lyon Co., Beaver Dam, Wlaconsin

BALESMEN: New Meco beverage fizzers,
re-uzable bottle eaps, sanltary liguor pourers
and other fast sellers. Blg commlssions,
send four dimes for samples, Meco, Inc.,
2047 No. J0th St., Milwaukee, Wis.

WOVEN Labeli—Tremendous feld—Lib-
gylk commissions. Premler, 287 Fifth, New
ork.

Bome-

EVERY Store, office, institution needs new
£2 letter printer. Mallmarts, PMC-1, Cin-

cinnakl.
BETRANGE Chemiral sponge cleanz wall-
paper llke magle, Banlshes housecleaning

drudgery. Women amazed, Hustlers clean-
ing up, Outfit free. Kristee Mfg., Dept.
252, Akron, Ohlo.

DON'T Be a job hunter. Btart vour own
business on our capital. No hard timea:; no
lay-offs; always your own boss, Hundreds
average £3.000 to %£5.000 annual salex year
after year. Wa supply stocks, equipment on
credit. 200 home necessitles, Helllng ex-
perlence  unneceszary.  Wonderful opportu-
nity to own pleasant, dignified, fitable
biiginess  backed by world wide industry.
“';ur_ilunl‘ﬂ-lwlki:h. Dept. B-U-PPM, Free-
part, 1L

IMMEDIATE Openings for  ambitious
men! Wear, Introduce “Fairbanks™ tailored-
to-meagure clothes, make up to £10 in a

Experlence unneceszary. Free sult of-
fer. Low priees. Quick sales. Free outfit.
Permanent Falrbanks Company, 2267-M
Wabansla, Chicago.

BRAND XNew grab-bag deal. Goling big
everywhere—big profitsi—swift sales—fast re-
pests,  No  restrictions, Al dealers bup,
Act! FK&8, 4173 Ravenswood, Chicago.

BTANT A business of your own! HBercome
2 subscriptlon representative for "‘Popular
Mechanies." No capltal reguired. Liberal

Monthly bonua. Write for de-
Angerman, Clreulatlon Mana-
Hoom 2335,

eommissions.
talls. V. D,
ger, 200 East Ontario Street,
Chiragn,

WORLD'S Lowest priced oil burner, uses
any oil—fits any stove. DBig profits for
agents. Renmor Mfg., Co., Not Inc., 4877
Armitage, Chicago.

KAP-TOL: Cryvstala—Cleans pveryihilng!
Non-explogive, odorless, 25c package makes
10 gallons—150% profit. Marvelous repeat
business. Write today! Madame Chalons,
A-025 W, Huren, Chieago.

GLTTI.'ODE Bports for  everyone—Enjoy
them all year round with sid of ook pub-
lished by Popular Mechanics. Hundreds of
Ideazs for new and popular sports for every
season; complate instruction for making nec-
easary equipment at small cost. 350 pages
and 650 {llustratlons. $2 postpald. Popular
Mechanics Press, Room C35, 200 E. Ontarlo
&t., Chicago.

HELP WANTED

GO Into wholesale buziness without fnvest-
ment. Call on stores with biggest line self-
solling counter cisplays: Aspirin.  razor
blades, handkerchlefs, breathlets, household
cement, 79 different items. Up to 125%
Ermnt for woul. E:tnerlenm UNR#EEESATY.
Vrlte for uhtn-g and plans.  Procopaz,
Diept., 38-TD, B, Trov, Chiecago.

EARN Quick cazh ralsing mushrooms In
cellar., shed, attle, buy crops. Guar-
anteed materials furnlzhed. Easy, odorless
methed. Dook free. Unlted, 3848-A-178 Lin-
coln Ave., Chlcago,

EDUCATIONAL AND INSTRUCTION

IMPROVE Your penmanship. Partieulars
free.  Enclose quarter and receive twelve
cards showing name beautifully written.

Expert Penmian, Rox 194, Pazadena, Calif.

ELECTRIC HRefrigeration—Alr condition-
ing. Rapid growth creates blg demand for
trained men. Eam up to $3500—§50.00
weekly, Get facts. Write for free ook, Ad-
dreas President, U, E. Inst., 404 N. Wells,
Box 126-A, Chicago, T

LEARN Law In Ywenty minute: per day.
Credit extended, Franklin Institute, Box
1708, Milwaukee, Wia,

LEARN Machinist trade, toel, die making.
Automatie and hand serew machines,  Mod-
ern shop methods.  Actue]l work. Jobs open
for trained men. Employment help. Illus-
trated booklet free.  Allied Serew Machine
Company, 601 Lake Street, Chicaro.

LEARN Aute mechanlcs, metal finishing,
electelelty, refrigeration. Stevinson’s 20034
Maln, Kanaas City, Miszourl.

GET Ahead in Mfe. Study at home.
Courses, hooks—every line greatly reduced
Mention interest, J. MeDermott, 254 Drexel
Rlde., Philadelphia,

LEARN Jio-Jitsu from America’s leading
experts.  Decome a Jiu-Jitsu Instructor in
ninety days. Graduates of this institution
afforded splendld social and financlal bene-
fits. Full information free from the Amer-
fran Behool of Jiu-Jitsu, Inc., 1044 Bouth
Ollve Street, Loa Angeles, Callfornia.

GOLD DBuyer's Guide! Just publizhed!
{Copyrighted.} Contains eomplete Instruc-
tlons and buying plans. Few dollars siarts
thiz wonderful lifetime business! $1.00 pre-
paid. Agents Supply Co., Dept. "F," Delle-

yille, N. J. :
INVENTING Now taught successfully,
Home  study. Write for free booklet,

Trofimov School of Inventive Practlee, 3838
Norihampton Hd,, Cleveland, ©hlo

LEARN Auctloneering, ecarm £200 per day:

Write for llustrated eatalogue.  Amerlean
Bchool Auctioneering, Aurora, Mlzsourl.
BETAMMERING, Btuttering eorrected,

Write Lewls Inatitute, 12052 Woodward, De-
trolt, Michigan.

LEARN Account eollecting. Good inecome,

n‘uirlt results.  Interesting  booklet  free
]:illnmi Collectors  Assoclation, Newark,
o,

"DYNAMENTAL"—Complete In 12 lea-
gong. (Glves secret of mind power and con-
trol, concentration, memory, willpower, con-
tacting subconsclous. E1.00 posipald. Dyna-
mental Foundation, Jid  Amesbury Ave.,
Cleveland, Ohio.

CORRESPONDENCE Courses, book bar-
galms. Free llsts. R. E. Kelley, Bturgis,
Michigan.

BECRET BService. Valumble information
free. Write International Becret Bervice In-
stitute, PM-26, Hoboken, N. J.
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GOVEHRNMENT Jobs. Buart  $1075-3175
month. Men-women, ['réepare now for next
freld expminations. Common education. Fist
soaltions free. Franklin Institute, Depl. Fi,
oehastor, N, Y.

BIG Dargain catalogoe educationnl motler
1br. Hanfling, Y-700 Bropdway, New York,

POPULAR MECHANICS ADVERTISING SECTION

HBECRET Hervice, DPartleulars froe. Wrlle

fmmediately. George Wagner, M-2640 Broad-
way, New York.
OET The positlen you wanbt.  Praeticeal

methods In ten chapler test will show you
how, §1 prepalid I’nrunlmal Publicatlons,
A1 Couwrt 8t HBrooklyn, N

MEN \Tlnln:l willing L-n loarn Jamdseage
destgrdtig and A1l blg paving positlons ax
landscape architects. Free test of your nat-
eral abillty and chanee b0 win in $750 con-
tesd. No experience needed to start, Kamn
while you learm. ‘Write teday for free test
blank. Amerlcan  Landscaps  Hehool, 400
Plymouth Bldg., Des Molnes, Tonvm.

LEARN Fast and correcl figuring. New
methods, Frederlck A, Bmith, 2410 Smalley
Court, Chirngo

GET Free copy of our guestionngire—tinl
opt Immédiately what governmenl Jobs pay-
ing S100-F108 month you can qualify for,
Men-women, axe 1553, No  obiigatfons,
:‘Il-'riiz. Instruction Bureaw, 101, 5t Lowis,
A,

CHIRDPODY Taught by correspondenre,
Evang School of Chirepody, Montgomery,
Alabmmni,

HOME SBtudy coarses leading to degrees:
Arts and sriences, phllasophy, education, law,
letters, theolugy, paschelegy, eogineering,
chomlstry, business and commerce,  Many
others, Mekinley- Hoosevelt University, Chi=
FA.

U. 8. COVERNMENT Positlons. £1700-
£1900 and up o year. Lot our expert (former
government exmiminer) prepare vou fof o po=
sltion in the raliway mall service, riral rar-
rler, post offles, cistomd and oiher branehes.
Welte today for free booklet. Dopl. 5. Pai-
iernon Brhool, Rochester, N, Y.

ROXING, Learn boxing, econplete Illns-
trated instruetlons 250 Wreestling 250 JHu-
Jitsu 2he,  Musele-bulliding Instructlons and
everchiiern £1.  Prof. Diryer, Box 1858, Chi-
ragn,

MODERN Hefrlgeratlon, New industry
needs trained men for lnstalling, servieine.

INCH Dlsplay  advertisement 90 maga- 200 BUTSINESS Cards 31.50, Card ease
zlnes, year :_.1 Wood's Popular Services, | free.  Andruzzl, 06 Seybert, Hazleton,
Atlantie Clty, N, J IPenna, |'

4 N Rate Culde, 44 COMPLETE  Printing  service for  you
-Eﬁ.hEl_u:lmiMﬂ:ﬁlrifi'r:m “Lowest rates. | Send Joday for price st and *Printed
. H. Brown Advertlalng Agency, 140 Worl. I-!' Company, 53 Columbla =Bt.,

Learborn. Lhirage \TEIIF‘E‘ RIEADE, Envele 00 BL10

ADVERTISE Profitably:  $13  reaches Flehen, i =17

5,000,000 Bunday newipaper readers with 23 | 1000 §3.00, (postage). Reference; Dunn-

word ad.  Newspaper, magazine rate-guide,
free. Chirage Union Agency, 20 West Jack-
i, Chirago,

ADVERTISING Placed anywhere. Haolp-
ful, free service. Itale pulde book free,
Eljaitrr Advertising Agency, 189 W. Madisen,
Thirnga,

FOR ADVERTISERS

Braditreet. Raymonds’, Newport, N, X,
2iHp LM.'![ Keatly printed Jetterhenids, en-
molopes Btumpprinl, S-Whitley, Iml,
10 i'.!\\ F.LBI"EEI 100 Letterheads $1.00
peostgulil,  Progress Printers, Bedferd, Ind
S EAUCH, Letterheuds, envelopes Fi 50,
Vernon's Slatlonery Co., Seuth Bepd, Ind,
BUBINEBS  Conds, 1000, $1. Neully
prioted, money with order, Conley Press,
120 Fast Ninth. Kansas City, Misspurl,

20 WORDs,

20 Magozlnes, thres months
£1.50.

Emplre, Bhawanoe, Wis.
BUSINESS SERVICE

HALES Letters, folders, clpeuloms, com-
plete moell compalgns planned amd written
o produce “‘ploa”’ profits for vou. Wrlte for
deseriptive folder today. Haymond W. Wal-
ter, Hox 428, Hidgewom], N. J

WHERE To buy anything—>Manulacturers,
wholesglers. £1.00. King Hervice, 702 Lake-
view, Jamestown, New York o

PRACTICAL  Ioformatlon  bugipess  ad-
ilresges, |upl_Et|;|. pourcrs, formuolas, remedies,
profegacs, 230 each questlon,  IMssatisfarc-
Yion refund. Geperal Information, @550 Hast
JH. New York

ALL  Internatlonal Jegnl mniters, Lle
Yictores Prieto, Mexiean Attorney at Law,
T 0, Hox 122 M. Juarer. Mexiro,

DELAWARE Chartera; fees small; free

forms.  Chas, . Guyer, B0l Market i,
Wilmington, Dek

RUBBER STAMPS AND OFFICE
SUPPLIES

NAME, Adidvess, I lines
'1-r H-'tmE Works, _Auburn,
# LINES 23, 3 Lines i5e,
'I.anul_j_f_rqmpu__-rt. N Y,
CUBHION Mounted, sne—iwo [lnes, 25
Thies 33e, Blomp Works, 514 Bradley,
Feorin, 1L

M 3
1 A

Rl uh!'r Hum..-

HUMIDITY  Indicators, novel adverilse-
ments: 10 £1.00,  Bample bSe.  INelson,
Thomas Company, Gireenfield, Masa

ATTRACTIVE  Guin  labiels,  your
Tono—$1 85 Jobey Press, 5932 Mﬂdhﬂli
Chirage.

HAMMERMILL Letterhends 200, SL00;
Ghg, 83 00: 1000, £83,.00, Hpme prices for er-
velopes, stglements, blotters, shilppingta
Busineis cards, parcelpost labels 500, §1.00:
150, 2.0 Iwoller rinters, Ottawn, 110

BETTER Labels, lower ecost! Hamples.
Labeleps, 6818 ulmby, Cleveland., {hlo,

EMBOSR0—500 Letterhesds and envelopes
25,88 delivervd.  Bollidays, hnu;__ Indians,

T ] I-_.‘,'nk hl UI'J-,.H final -
eards, Axf  clrculars—88, 58, I"I'll wrivelogie
wlips, $1.75, G000, £3.90—postpald. Bamples,
Gioadpr Harrlionbure, Va,

e ELOPFES $1.0% Carnids, Urkets
£1.00. Bradshaw, 1214-1" Huenn, Ohicago.

100 LETTERHEADE Or envelones, $2.55,
G0  envelopea, §7.540, Lawndale I'ress,
Franklln, X, H
TATTHACTIVE Lettechends, envelopes, alale-

ments, L30—§L.00, Beox 105, La Crosss,
“I-«rqn-ﬂln e o,

MIMBEOGIRATVIIED  Lefters, | Low  prices
Send  for  sample. 1Irp:| Seevicw, Hox Ti,
Hia, A, Brooklyn.

WIITE Far ur!ru lm_. Dirachiprint, 1819
Hozan B B Louls, Mo

PRINTING. Prepald prices.  Mall-Order

Publishers, 3534-F Sth Avenue. New York
T OUMMED Labels! 1,000 prinied, , 1x18,
20 words or leis, Le, JHBS Company, Box

rennl.rll:; I you Mr'.’ui!t nr:'m;lrirl uIITiq i1, Holyoke, Alasg
larger apportenities get latest ¥ Adl- TYPEWRITERS, DUPLICATORS 000 BUSINESS Cards neatly  printed
haujne ."rl'r" alst. 34.08 postpaid. Pop- : ] §1 50, Free somples, Atlas Disteibgting
EIE?IM_I}J';!;‘"E'.‘IWI.::“- Hoom G35, 200 K, OFFIEE- WEVICES i'.r-.: 1814 Beiford Ave., Tlttshurgh, Penna.
o Al : .;HFTRITT;- Ijlllrlill'll |.T1|||I!il"'llnr. '{'rriilll'u ' 250 lifqll'l f;“]‘:l't:r-\-n'-‘_:-t}':;ﬂﬂwtﬂ I’-F‘hhgtl
vstrards,  letlechends, envelopes—anything. ness cardd, nen printed, podatpaki i1
CARTOONING—COMMERCIAL ART h.?ﬂ complete.  Melromulls, -3, Cineln= | Lonslm _Printery, TFaulding, Ohlo,
MONEY—Tapularity—Through  illustpat- | D2 PRINTING? Write us,  Square Dial
neg., 5 m';"n. ..;5;,—-,,;“,,-.“ m“r.fllm.-. LANYESRT .'!'tlnnﬂ Btencll duplleator, £, Trinters, Meox 215, Oreenficld, Mass,
Graphie Berviee, 417 Southway, Itultimore, ﬂl’l‘rﬁ“{-‘l T!I-Er-llsﬂll:q wantel.  Matimarts, | T pErrEn G rade prnting, reasonnble MIE’N
Maryiand. ne nmat Free swnples, Feonomie 1%ress, Lesnla, X, 1
NEWEST  Methods, 320 Dlostratbons, JIUPLICATOR Ink §1.25 pound; stencils

5100 postpald. New Markel Blwdile, Knick-
arhocker Hullding, New York City.

“IP You like o draw, sketch or palnt—
Write fur free Lalent test and art  book,
Federal Hchools, Ine,, Dept. 1°26, Minneap-
olis, Minn

CARTOONING, Bkeiching,
wons, GO0 [lwstrations,
shects, pens, peneils,
Eervice,

el —A48 les-
including prartive
£1.00 completa, Fraba
Wisconsin,

\H\'IA'I"['IIF !‘u.rlmn rourse, rantalning
100 drawings, “How to 8Bell Cartoons' plan,
ete., 20c, Oraphie Cartoons, H 2, ltox
274-A, 1ith Street and Arlzona Conal, Mboe-
nix, Arizona.

ARTIHT Wil carioon
Bend pholo.  General des
erd, lowesl rales.
Marwood. [1Hnais,

SELL Your carfoons,
l.rhl where! 25e.  Rid
PR, ° Illrinhnll.

LHH K Talks,

Cazhton,

olir portrait, Gie,
I Enlng, muske eoy-
Nemlick, 220 Nurth [inld,

“Partodnists’ Gulde™
tman, S235-0 Joffer-

Laugh producing pro-
gram, $1.00, Ceislog free. Baida, The Car-
toonlst, Oshkorh, Wisean=in,

CARTOONING Cowrse :—30 lesaons, 500 1=
lustrations with drawlng pems and penchls,
21.00 eomplete.  Seovell Studles, Box &10-P,
Hollywood, Calif,

ADYERTISING AGENCIES

LEARN Advertleing qulekly at
Fazy practical plan. No text books.
many echool educption sofflcient, Interesiing
honktet’ and requirements free. Page-Davis
Srhool of Adrertlsing, 601 Michigan Ave-
noe, Dept, 343-15 Chicago.

b,
Com-

A guire.
n-lnmli. -
BTENCILA, Any duplleator, $1.25% dos
T, 31 pound. Quality] Mallmarts, P*3ID-1,
i ineinnak] .

BECO Rotary duplicator £15.50 eonplete.

Midwest, ﬂinl :Ilrntnu.u:. Cln-

Al metal. Prints  anything typewritten,
Beco, FKast Urange,

handwritten, drawn,
N. 1.

THE “Amerlean Flyer” itvpewriter—The
wonder typeéwrlter of the 20th eentury now
only $4.75, express prepalil. 9 speelul fea-
tures.  Illustrated folder free.  American
Filyer Typowriler, Tax 523, Florence Hranch,
Lo _Angeles, Callf.

106 BUSINESS CARDE, card case, II.EI}.
Miller, Printer, Ambder, 's

BOY Mechanle—Famous Tihrary of 4 vol-
umes rovera the bollding of almost every-
thing a bay might went [0 make. A grest
hon bt parents and tearhers.  Actually eoi-
ers 4,000 dlfferent nrileles. Eaeh volime 4600
puges, folly illostrated. Clath, Price $2.00
earh or get of 4 vola. —87.00 postpald. Pop-
ular Mlechanics Press, Hoom C35, 200 K. Oun-
Llario St, Chirago.

PRINTING OUTFITS AND SUPPLIES
TRINT Your own cards. stationery, clreu-

lars, wmdvertielng, ete. Bave money. Fasy
riles furnjahed, 1l'rlul, for otheps, bz profite,

NEW 3475 Automatle adding marhine, Junior press. $5.80: o presses. $ti 5
Fully gusranteed. Bassett, 14387 Hollywood FLRT NN el Lt L g
i Wb bt ;LIFEI;'IM. r{l!l;i;uf detnils, lu:hJ::P Co.; X-11,

TYPEWRITERS,  Duplicaters, mulll- XEW Troe 300 T Catal 3
graphz, Write for free st afee wachine sy AR ont,  Catalogue  dime,
bargalns, Save half. Prultt, 518 Pryg | —auonsl Type Company, Jackson, Mich.
Eldg.. Chicage. H-]I-’N'D P‘{:IRHI i¥pe 1lnsl t'gllml-r.lu nr:lntrﬂi
oINCREASE  Butlness,  wExeellogtaph” | e’ qunte prices: or send siamp for cainios.
30 ’;;-5‘?- .Frlnll“iﬂ:riﬁll{l! 'ﬁ;"}“"‘ﬁi" P, }'ciﬂer. G3-A: 6 Columbla 8t., Newark,
penned, drawn, trp olors, lider frea. o n
"ittshurgh Typewrlter Supply, Sulte 518, BARGAING Ilnm!._!uh predies: type, sup-
Pittsburgh, Pa. ql:ul‘,nr:ﬁ;i“:_uum 138 HMarvard, Cumbridge,

Mas
PRINTING, MULTIGRAPHING, MIMED- ENVELOI'EE, Carde, blotters,  Tand,
GRAPHING, CUMMED LABELS gummed nod ruled papers. Lowest wholesala
prices.  Vanllorn Puper-stocks, Ottawa, 111

Lo BIFSINESSE Canda HW e Lpa . DARGAINS, Presses, type. List 30, Fx-
T. K. 1Mckey, Hawthornme, Call change THi1, 22 Orient, Meriden, Conn,

QUALITY Printing, I!ln-rll-mh. rnrflimm;. PRINT Your own ecirculars, envelopes,

cards, blotters, ete.
Hemingway, 23 0Oak
Maazs.

Bamples  f(ree

Knall BRond. Natick,

with home mede press costing less than $1.00
THustrated instroetions lde.  Carl Edgolst,
Oddessa, Minn.



POPULAR MECHANICS ADVERTISING SECTION

PRINTING Outfita—Presscs, type supplies,
type mnovelties. Hend stmwmp for catalog.
Model Press, York. Penna.

PATENT ATTORNEYS

PATEXTH. Protect your bdem by securing
free “Proof of Invention' folder. Excep-
tltm:I pecsonal  service.  Established 184,
E. E. Vromman, E71l Woodward Bullding,
Washingion, D. ©,

INVENTORE: Send Immediately for your
roples of cur mew free books, '‘Patent Tro-
tection” and “"Suggeitions on Belling an In-
vimtion.*'  Sixty-cight pages of Ioterssting
facts. They tell how palent laws protect you;
kind of skeieh or model needed; slmple steps
to tnke without cost; how sucressful Invenlors
have secured financial agsistance; show Inler-
esting inventions; [lusirate [mporiant me-
chanleal movements. With 8 we plso
send free Evidence of Invention form Uo belp
estublish date of disclosure. Prompl service,
roasonable fees, special deferred  pavment
plan.  Striclest mecreev. Thirty-six  vears'
experience. Highest references. Wrile us
today. The facts In our books are worth
money to the man with a good invention.
Address: Vietor J. Evans & Co., Registered
Patent Alterneys, B0D-H Victor DBuildisg,
Washingian, I, O,

PRACTICAL Advice, how to sell your in-
ventlon, one dollar. Tatents, trademarks,
procured. Easy Initallments, terms  Connor,

{Eneineer, Lawyer), 1631 Ashbirton Ave.,
Halilmare, Muryland.
INVENTORE: Bend immediately for your

coples of oor mew free books, " "Palent
tectlon' and “‘Buggestions on Selling an In-
vention.”  Bixty-vight pages of interesiing
facts. They tell how patent laws protect you)
kind of shketch or model nesded; slmple steps
to take without cost; how suecessful Inventors
hare secured financial assistance; show inler-
eating inventlons: Ulostrate important nie-
chanleal movements. With hoeoks we aleo
st free Evidence of Inventlon form to help
establish date of disclosure. Prompt serviee,
reasonable fees, speclal deferred  payment
plan.  Strlctest secrecy.  Thirty-six  years'
experfence.  Highest veferences. Write ua
today, Tha facts in our bookz are worth
mney to the man with @ good Inventlon.
Address: Vicior J. Evaps & Co., Heglstered
Patent  Altorneys, S01-B Victor DBullding,
Washington, 1r. €.

UNPATEXTED Idess ean be sold. We
fell you bow and help you make the sale.
Partiealars. with 115t of manofaciurers wmd
wanted [nventlons sent free on  requesl
Write W. T. Greene, 944 Barrlsier BHuild-
ing, Washington, D. C.

PATENTS—DBefore too heavy an ouflay of
time or momey ls made s an invention, a
svarch of the Patent Office records should be
made to determine as nearly as possible
whether or not the same ldea has bheen pat-
ented hefore. The ecost of this search Is
small. while the value of the facte It uneor-
ers ls often considérable. We offer inveniors
and manufaciurers o thorough prompl, cons-
fdentinl search  servlee—plus  experienced
coungel mnd  asslitance in every phase af
1"atent and Trade-Mark praclice, Write for
otr new free book eontaining saluahle infor-
mation relating Lo patent procedors. Clar-
ered A, ' DBirlen snd Hyman Bermen, Reg-
fstered Patent Attorneys, 588 Adams Bulld-
ing, Washingion, I, €,

PRACTICAL Inventions now saleable he-
fore pafenting. What have you? Write
Chartered Institute of Amerlcan Inventors,
Dhept. 4B, Washingion, Ih. .

“INVENTOR'S Guide,™ 100 mechanieal
nioveiments, free; advises on patinilng, sell-
ing lnventlons. Frank Ledermann, Tribune
Ridg., New York,

PATENTE. Booklet free. Highest refer-
ences.  Best  regults, Promploess assured
Watson  E. Coléman. Paienit Lawyer, T3
Ninth 8., Washingten, D. C.

PATENTS Procured; trade marks regls-
tered—prellminary adviee furniched wlthuul.
charge, HBooklet and form  for disclosing
fcten fred. Irving L. MeCathran, TO0A In-
termational Bldg., Weshington, D, .

L. F. RANDOLPH, 302-B Vietar Bulid-
Ing. Washington, I, Low cost.  Book
unid information free.

PATENTS. Initructions ‘How to Estab-
lsh Your Rights** and form, “Evidence of
Cgnreption™ —zent free! Lancaster, Allwine
:'t R-.'hmmgt 411 Bowen Bullding, Wasbing-
(i +

INVENTORE—Send for free booklet *“Pat-
ent-Sense.””  Information baged on 84 years
experience, Larey & Lacey, Dept. GA, 055
F 8t., Washington., D. C.

MECHANICAL Models, new anid movel
Popular Merhanies has  developed  ascorate
models in the mechanieal feld, These now
ready are Wright “Whirlwind™ Alrplane En-
pine, Ocean Liner ‘‘Europs”™ and Moders
Passenger Locomotlve.  Every  part clenrly
shown and the name glven. Invaloable to
stodents and all who are mechanleally In-

HAYVE You a sound, practleal Invention
for smle, patented eor unpatented? If so,
write Chartered Institute of Amerlcan In-
ventars, Dwept. 44, Washington, v, C

BELL Your patent through a small classi-
fled ad in Popular Mechanics. Many Inventors
have found buyers in this way. Ask I:IIrE I'nr

olA

BMALL Inventions wanted by manufactur-
eri. 1°1l help you sell your invenlion, Stap-
E]:rhllull. 1828 Ewelid Avenue, Cleveland,

11a.

INVEXTIONS Wanted=—Potented, unpat-
ented. If you have sm idea for sale, write
Hartley's, Ino., Box BI8-E, Bangor. Malhe

PATENTS FOR BALE

2,017,320, MOST I'ractical Gillette, Gem
blade stropper. and combined tool, costing 1e
mnnufactoring,  Selling U, B.—forelgn rights,
Accepting |1:at offer,  Mercer, S05 Columlios

Ave,, New York, N. Y,
NEW Bathers enclosure, !lm;llr basls.
George Harborough, Wingatres, H
ELECTRIUC  Applianee. Htrur‘h. 1108
171 5t.. College Point, Xew York.

MANUFACTURERS Luooking for new in-
ventlonas should write W. °T. Greene, 020
Barrister Blds., Washington, IN. .

BOOER Covering hundreds of subjests.
Big rcatalog for d¢ pestage. FPopulur Me-
rhanics Press, 200 E. Oniarle 8L, Chleago,

MANUFACTURING

MODELS, Light mfg., Inventions per-
fectod. H. Hathorn, 1013 4th 8. W., Mason
Clty, lown,

MANUFACTURING, Models, dles, stam
ings, brosswork? Casting moulds. Stamp
for catalog. Baums Metal Specialties, Kan-
pay City. Mo,

INVENTIONS Manufattured in any guan-

Elroul'—l.'ll ladly send It to ¥ou, tity at low rcost. Siamplngs, dies, modéls,
anager, Classified Adﬁnhln; ete.  FEstimates and free eatalog. Crescont
0 K. Ontarie St.. Chieagn Tool Co., Dept. X. Ciocinnatl, Ohle.
INVENTORE: “'Making Inventilons Pay,"” MARK It Yourself. Hundreds of practieal
our 32-page Qllustrated book, maliled upon and useful devices deseribed in our big book,
recelpt of 3o postage. Crescent Tool Com- Plaln instructions and ilustrations show you
pany, Dept. &, Cincinnatil, Ohio. Pmr to mllritl “Hnj‘;' ﬁ.:!m mmﬂ on u}t]}:n“
i ] ar yoursell or make b gelling to others.
A T, LW e ek e e imar | 900 ‘articles of great variety. 480 puges. 82
Ruilding ‘Wllhln.':tlrm o o ilfastraiions. &3 pogipald. Popular Mechan-
e S frs Presa, Rogm C33, 200 E. Ontarle BL,
INVENTOR'S Universal Educator: eon- | Chicago.
taina 900 mechanical movements; 50 per-

petual motion:; instrurtion on procuring and
selling patents and selecting an pliorney.
ete. SBoggests new idens. Price $1,00 poat-
paid in 154, Address Albert E. Dietrich,
S11-B Colorsdo [Bidg., Washington, 1. C.

I BELL Patents. Establlshed In 1800,
Charles A. Beott, 7i0PM  Garson Ave,
Nochester, X, Y.

IXVENTORS—Ideas developed inta prac-
tiral inventions, Worklng wodels built. Low
prices.  Confldential service. Ren-Paul En-
glneering Co., T22 N, Guy B, Balilmore,
Maryland,

POSTAL Brings full Information about
patents and their ecost. Shephernd & Camp-
hell, 511 Vietor Building, Washington, T (.

TO Isventors: We are In the market to
piirchase a  gond patent, prefecably a small
ftemn made of metal. W purchese outright
or royalty. I"un-l:a:.lm Agent, 241 Front 8t
New York, X, Y,

PATENTSE. Low rates, Hamue] ﬂnhlnﬂn-,
875 E. frunhlll ., New Yark Cliy

“PORITIVE Priority. Protection.”” Three
—2hr,  Dwhner, 28114 North 51, Milwaokee.

BAVE Hundreds Jdollars.  Proteel ideas
h"mmml.l'aj]!t. Particulers  free.  loventor,
1103 - 11 Street, A]tu-::nl E'm:‘u

MODEL Of modern pa :rl-lsrm':rr lacomotive—
size, wnfolded 10xid in. Here, asccorately
shown In celors, are all the Intricate parts of
n modern ginnt af the ralls, complete with
tender, Invaluahle for stedy. OF great in-
terest and fasclnatlon te baye and others In-

ellned. $1.08 esch postpalid.  Popular Me- terested in railreads, §1.00 postpaid.  Pop-
chanies Press, Room C35, 200 E. Onlarie &t ular Merbhanles Press, Boom 35, 200 E. On-
Chicago. tario Hi,, Chicagn.
FOR INVENTORS INVENTIONS WANTED
PATENTS —Before too heasy an outlay of WE Boeeessfully sell inventlons, patented

tima or money 18 made on an Iovention. a
search of the Patent’ Offve records should be
maile tp determine w8 bpearly o8 poasibile
whether or not the same {dea has been pat-
ented before.  The ecost of this search s
smal]l, while the value of the facts It unror-
ors 18 often eomsiderable. We offer Inventors
and mapufacturers a Lharough prompt, con-
fAdential segrch  sorviee—plus experlenced
epunsel and  assistance In every phase of
Tatent nnd Trade-Mark practiee. Write for
our new free book eontsining valuable In-
Tormatlon relating to patent procedure.  Clar-
ence A, (Hrien and Hywman Berman, Regis-
fered Patent Attorneys, 580 Adams Dullding,
Washington, Ir. C.

Write for proof, and tell s
Chartered Institute
Dept. 4-C, Washing-

andd unpatented,
what you have for sale,
of American Inventiors,

ton, D (.

INVEXTIONS Wanted—Darticularly on
lated speclultles, patented or unpatented,
Velte Advance Plating Co., 4120 larain
Ave,, Tleveland, Ohlao,

INVEXTORE—Wrlie Tor new free  book
“Patent Gulde for the Inventor™ and " Record

No charge for prelim-
inary information. Clarence A. 0'Brien and
Hyman BHerman, Reglstered Patent Attor-
?;nﬁ GE-A Adems  Bullding, Washington,

of Invention'" form,

MODELS AND MODEL SUPPLIES

INVENTORSE—Write For new free ool
“Patent Gulbde for the Inventor' aml “Rec-
ord of Invention™ form.  No charge for pre-
liminnry information. Clarence A. @ Brien
and Hyman Berman, Reglstered Patent Ad-
Hrn&rﬂ. D8-A Adums Bulldlag, Washingtan,

AIRPLANE, Ship models, supplies, imT—

et priees. 1ustrated catalog Je. Polks

Modeleraft, 421 Tth Ave., New York or
i Halsey 8., Newnrk, N. 1.

RAILWAY Model supplies—Track, sig-
nafs, locommotives, ole. List 1w, Crovan
Rallwmy Model:, Btamford, Coenn, =

MODEL Makera lathe. Particulars for
dlme. Depoy Model Bhop, Auonele, Indlana.

WOHKING Models, ioole. Cafalog 15e
T. Pong Cuinpany, Ann Arbor, Mich.

MODEL AMakers—HBrass, copper, fibre, steel
and aluminum in all shapes. Also eastings,
geard, acrows, fitllngs. Catalog lie. Experi-
menters Bupply Housa, Depl. P, Bax 10,
Biation Y. New York.

YACHT Maodel O0ttdngs, for Zip. Vanja aml

others.  Send for  (lhistrated Hst. A W
_ﬂl‘-t;!er 1602-1 Etowah Ave., HRoryal Oak,
FOR Pagtlme make rn:tnr _-'Illluuir-lml

catalog 24,  Howardes, 2417 N, Adhlaml

Ave., Chiraga, 111

BHIT Muodels—Dulld
Constitotion or Galleod,

18° Flring Cloud,
All maoterfala in-

cluding  full-glzed plans only $1.50  From
Haneook, 323 Douglas Ave,, Porlsmouth,
Virginta.

EVERAY'S Models—Engine rastings, books,
hlweprints, materfals ond sunplles,  Advanee
bulletln  ilustrafed circdar  for  stamp.

Evraymedcn, 283 No. Clinten. Chicago.

MODELMAKERS—Magazines edited jos
for you: The Modelmaher and The Model
Rallroader. Elther, $1.50 per year. Hoth.
§2,50 per year. Bample of cither, 15 cents;
both, 25 cents, Modelinnker Corp, Wauwa-
lodn, Wis,

J.tl}l.!!:t E—l‘q:ur l1.1llq.; r]ua]ppnﬂ inlo pracs
tiral working models. 0 years® successful
experience; thoussnds of satistied customers,
Confldentinl service guaranteed. Bank refer-
encex.  Eend 3¢ podtage for I2-page book—
“Making Inventlons FPay."* Crescent Tool
Company, Dept. Y. Cloclonatl, Ohlo,
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BRASS Gears and model supplles. Bend
§ arks, Tin-

for cataleg. The Plerce Model
ley Park. 1L

WATCHES, JEWELRY. PRECIOUS
STONES

MODEL Steam locomotive 3% srale. Eas-
{ly made. Particulars, casting 1ist, photo,
23, Little Engines, Boxr 15, Wilmlngton,
California.

MODEL oOr

Wright ““Whirlwind'® 300
ridial engine. BSlze 13x22 inches, litho-
graphed in colors. By means of an ingenious
arrangement of fapaz, thlis model can be
practically dizassembled and put together
again. Bhows and names every pait. O
great value Yo aviatlon students, mechanics
and alr-minded men and boy:, £1.00 post-
pald, Popular Mechanics Press, Room C335,
200 E. Ontarle 8t., Chicago.

SURVEYING INSTRUMENTS

GUARANTEED Factory rebullt transits
and levels for rent (with purchase option)
or sale (eash or terms), Order now before
prices advance, We will repale. trade in,
or buy your old instruments.  Ship prepaid
for estimate and valuation. Write for List
M-12 and complete information te Warren-
;'Ellilht- Co., 186 N. 12th 85, Philadeiphia,

a.

BTEEL Measuring wheels. Popular slzes,

Accurate. HReasonable, Carmean, Anthony,
Kansas,
PLANS, BLUEPRINTS, INSTRUCTIONS

REVERSE Fractional horsepower motors
with throw gwitch, Blueprint with Instrue-
Hmﬂ 25 coln. 271 - 21 Street, Darberton,

.

BUILD A summer coltage. Ideal for
mountains, seashore. Comfortable. Inexpen-
alve, Can be used all yeur. Chalee of 8
deslgnzs. Sketches free. Masonite, 111 W,
Washington, Chicago.

RIX Full size lawn ornament prints. 25a
':E;“h “"Rork's,” 2730 Fulton, Saginaw,
[

BRUILD O] burner. Hitove or fumaece.
Turns fuel oll or crankease drainings. No
motor, clogging or overflowing. Blueprints
1. Resinger Metal Works, Du Baols, Pa.

MAKE Blueprints., Instructions $1. Par-
tlculara stamp. Earl Dorris, Mooreroft, Wyo.

PRACTICATL~—Profltable books, Catalog
Ze postage. TPopular Mechanics Magazine,
200 E. Ontario 8t., Chicago.

HOME CRAFTSMEN

YOUR Sewing machine needle yeplaced
with Bright Bit will cut perfectly, wood,
cloth, soft metals. No sawdust. Price 55ec.
Informatlon, sample cuts 10e, Bes December
Popular Mechanies, page 824. Gene Hubach-
er, Braddock, Pa.

MAKE Your own workshop: motor, lathe,
drillpress, saw, planer, shaper. Complete
specifications—$1.00, Btark Enginsering Ca.,
P23, Box 144, Erle, Pa.

GLUE Pot, double boller. 75e complebe
No stamps. Womelsdorff Laboratories, Clear-
field, Pa.

MAKE A violin. Instructions, patterns,
ffﬂﬁi' kits. Fraser, 2025 Btark, Baginaw,

LEARN Afr conditioning—America’s next
lﬂg industry. Thousands of opportunities for
far seelng men. OGeot your start with rmnplrle
new book by E. W. Riesbeck, $5.50 posti-

afd., Popular Mechanics Press, Room C35,

00 E. Ontarlo 8i.. Chlcago.

BUILD A power saber saw for lesa than

§3.00, Does work of jig saw. No arm to
1imit dlameter of work. Saws up to one
inch lumber. Complete Instructions and
drawings, 5H0e. Western Bhops, DBox 4735,
Chickasha, Okla.

TROPICAL Wooda of Cuba. Tha most
beautiful woods. Rend 10 eents (eolnd for

deseriptive literature and prices. Dr. Wm.
F. b(h' tx, Ave. Independencia 73, Habana,
Culbim,

LEATHERCRAFTSMEN —Write for free
instructions and price list' of leather, tools
and beginners® kits, SBend S¢ for sample
cards.  Address Wilder & Company, Dept.
F, 1038 Crosby 8., Chleago, IIL

WO0OD Tuming on the lathe. Interesting
and faseinating. Send for Millon & Wohlers
Course in wood turning. It glves you quickly
a Manplele mastery of this manual art. 200
g;l Cloth, 141 plates. $1.50 poastpald.

opular Mechanics Press, Room (35, 200 E.
Oatario St., Chirago.

ALARM Clocks repalred 25c. All makes,
parts free. Year guarantes. Send no mon-
ey. Accurate Engineers, 13433 Cedar, Cleve-
land Helghts, Ohlo,

ATUSTRALIAN ©Opals, all varieties
assortment $5.00,  Lists free.
Heward, Melhourne, Australla

good
Norman

LEARN Wnlmmﬂlnz_ Tre«e. Experimental
movement Se.  Catalog Stewart’s, Slxth-
Olive, Bt. Louis. Muo.

OLD GOLD WANTED

CASH For gold, teeth. jewelry, watches,
High prlees pald day  shipment reeeived.
Hatizfaction absolutely gusrantesd or arti-
cles cheerfully returned. Chicago Bankers or
Chirago Assorlation of Commerce are your
references for honest dealings. Information
free. Chicage Gold Smelting & HReflning
Co., 300-P Champlaln Bldg., Chicago,

CASH For old gold teeth, crowns, bridge-
work, jewelry, watehes. We are smeliers
and refiners and pay you high prices, because
we refine into dental gold. Batlsfactlon guar-
anteed of shipment returned, Free informa-

POPULAR MECHANICS ADVERTISING SECTION

PERSONAL

STUTTERING And stammering eazlly and
effectively corrected at home, let froe,
Paul J. Wolfe, Box 52, Plttsbirgh, Pa.
ARE You tormented with lumbago, neu-
ritis, muscular rheumatism? Use Kub-In-Odll
Mail one dollar. N. & F. Products. Box 882,

Greenshoro, M. C
BIG Toes wear holes in hose. Chamaols
toe-sfalls prevent it. 25¢ pair postpaid.

Hosg-Baver Co,, 85N, #th, Columbus, Ohio,
FREE, Important llterature on the attaln-
ing and malntaining of natural health. Dr,

F. L. Hayoes, 308 Bigelow Bldg., Seattle,
Wazh,

STOP Bitlng fAngernails,

guaranteed cure
h—_t!..’:ﬂ. Dr. G. C

Ellisit, Wilmington,

MODEL Of ocean liner ° Europa''—Bize,
unfolded, 10x43 in., lithographed in colors,
shows and gives names of exterior and in-
teriop parts of ship, This ingenfous deviee
glves one an ldea of a great ship such as
could be gained in no other way. $1.00 post-
pald. Popular Mechanics Press, Room C335,
200 E. Omiarie 8t., Chicago,

MISCELLANEOUS

tion—Dr. Welsberg's Gold Refining Com- CIGNAFRINT! Prints names, sdvertise-
pany, 1503 Hennepin Ave., Minneapolls. | pents on clearettes, eards, anything! Sam-
Alinn. ple, dime. Mallmartz, PMG-1. Cinclnnati.

HOW To ldentify and determine value of 10" ENGINEER'S Simplified slide rule

old precious metals. Where to buy. Teo
whom to sell. Reliable and up-lo-date infor-

with Instroctlons, $1.00,

Schooley Englneer-
img Company, Terrll,

Iowa.

mation, Complets Instructions only $1.00 " s
pmtp:ﬁld Popular Mechanies Press, Room MTSEI:TEI??]EﬂI]jl“Ee'}L..:,‘ul:‘r ;E:t.meauug!m
€33, 300 E. Outarie Bt.. Chicago. Bervies, 417 Bouthway, Baltimore, Maryland.
CABH Income daily silvering mirrors ab

FOR THE HOME home, Plating autoparts, tableware, ele

MINNEAPOLIS-HONEYWELL, General
Electric furnace regulators at less than half,
Type D" control motors $18.00. Minneap-
nlln type No. 192 110 volt thermostat speclal
$6.00, G. E. low voltage 3 wire thermostat
£i5.00, Write for 1llustrated folder “'PPM."*
Brown & Sharpe ofl pumps %" $3.00.
Governor_ Teat Hexutnm' Ca., 33 Warren
Btreet, New York Clty.

CLOCKS: Bulld your own grandfather's,
hanje, shell, Thousands built suceessfully.
HSome with beautiful chimes. Directions 10c.
Particulars free. Clock Company, 1672 Ruff-
ner, Philadelphia.

RBUILT-IN Furniture adds convenience,
ecomfort and beauty to your home at very low
eost, Any handy man can bulld a8 great va-
riety¥ of this space-saving furniture from the
easlly-followed Instructions in our remark-
able . the only one on thls subject. £2.%0
postpald. Popular Mechanics Press, Hoom
Cid, 200 E. Ontarie 5t.. Chicago.

TOBACCO

KNORTHERN Leal tobacco. 3 pound trial
package containing 5 marked kinda, $1.00
prepald.  Prices on request., Farmers Ex-
change, Edgerton, Wiscongin.

FREE Clgars. pipe and elgarette roller
with Goldleaf guaranteed chewling, smoking
or cigarette tobacco, 5 lhs., $1.00, tem 31.75.
Co-Operative Dealers, Bodalla, Ky.

HIGHER Quality]! Lighter mellow smok-
E or rich vipe chewing, four pounds, post-
. .ﬂ,l:ln Iverside Ranch, Hazel, Ken-

RAIOR BLADES—SHARPEMNING

Combination outfit. Write Bprinkle, Plater,
288, Marion, Indiana.

GOLD And silver locater, $3.00 postpald,
Free trial, Bergman, Drawer 393, Spring-
Mield, Missaurl,

FIRST Ald comblnatlon, for home, office,
sehool,  Absorbent cotton, assorted widths
bandages, sdhesive, aspirin, peroxide, rub-
bing aleohol, vaseline, witch hagel, mercuro-
chrome, mouth wash, borie acid, bicarbonate
soda, epsom salts, eastor oll, eye cup. Post-
paid 52,00, Medieal Products Company,
R - Bih Avenie, New York Ol

COCOONR, Butterflles, collector's sup-

lies, butterfly art materlals. Free lists.
Maynmard, 1192 Lewlston, Rochester, N. X.

CUTHE—Make them yoursell. Bimple, In-
expenilve etching process. Information free,
}ljl:.illll.l Products, 72 Miami, Terrace Fark,
Fhin.

BEURIED Treasure lorstors. Radlo type.
Neal Brown, Hichland Bprings, Texas,

ARTISTE—Many money making stunks
lie. Btraley, 13% Main, Springfield, Ohlo,

CUT8 Anyvbody can make. Zine etching
process. Bpecimens, particulars, testimonials
for stamp, J. . Day, Windfall, Ind.

BOOT Laces, genuine leather, Indian
tanpned. Contlnoous lengths, GSe per yard.
Guarantesd. Box 3035, Statlon “'B."" Long
Beach, Callfornia.

KEW Discovery for: Winter colds, chapped
sllng ; laryngitle; Influenza; pneéumonia; as-
thma; headaches: earache; cuts and burns:
piles; sores: rheumstism; athlete's fool:
shaving. Send $1.00 for a 4 oz trlal size.
Indian Prodocts o, Basakwa., Oklahoma.

“ANYBODY Can get & job, even today.”™
sav: Babson. Postal brings free detalls.
George, Nax 2984, Jackson Heights, N. Y.

YOUR Razor hlades sharpened like new.
le each, FPetter Wetterqulst, Rockford, IIL

TATTOOING

YOU Can earn big money tattooing, casy
stencil method., free folder. C-T-8-H, 6ila

Bouth Btate, Chicago
TATTOOING Outfits, supplies. Tllusteat-
ed lst. "“Waters,” 245 Put-tnam, Detroit.

WANTED—MISCELLANEDUS

URED Btamps wanted. Lilst 3e. G. Elsea,
Towling Green, Dhio.

CASH For used microscopes, binoculars,
slide rules, drawlng sets, surveying, sclen-
tife Instruments, marine equipment; com-
plete librarlies and standard sets. Bend de-
tafled Iist. Highest prices pald day ship-
ment recelved, Batlzsfaction guaranteed or
shipment cheerfully returned. Elman's 2302
VanBuren, Chicago.

CASH Paid for bulterflies, Insects. Bee
Sinclair Dsplay Advertlsement on page 18A.

BRONEE Tablets, desk plates, wall plates,
memorfals, Erave markers. HRronze, brass
and aluminum casting. Wandkey Patlern &
Foundry Co.. Anderson, Ind.

AMATEUR Cartoonists -ean earn $35.00
woekly, spare time, duplicating eartoon ad-
vertisements,  3-M Bvndicate, Argyle. Wis.

WHOLEZALE Biupply sources, half mil-
Mon ftems. 10z, International Ageney, Cln-
cinnati.

TREASURE Seshers—Make your own gold
%lnidrrs y Wyss, 104% Frances, Bt Joseph,

gE0UT

BEWAPPER'S Friend. R4, Ballne, Mich-

igan. Interests swappers, collectors, sports-
 meen.  Gbe year, sampls 10e.

BILVERING Mirrors made eansy and 460
other uwseful articles in Shop Notes, Volume
28—50 cents postpald.  Popular Mechanics
Press, Room C35, 200 E. Ontarle St., Chi-
Cago.



AlR CONDITIONING
Live Fleld; Great
Future, 53
AUTOD ENCYELDIEIIII
The Famous Diyka's La-
test Editlon, ..5E.00
110-V. ﬂEHEﬂATﬂHE
Made From (.Ild. Autn
011 | 7 aR
BIRD HOUSES
Bulld to Sell; Easy De-
Ei"h!- ............... ,ltb'

51.00

o SRS e
1
Can Make 52,00

n
BUILT-IN FUIIHITI.IIIE
Take Ordera, Make
MOoDEYL. o visrrsssns £2.50
CARPENTRY HANDBOOK
338 Practical Short=
L5 P e $1.50
CHEMISTRY, PRACTICAL
Make Hundreds TthJr.B
Daily Usa. ... $2.00
CONCRETE \l‘n!ﬂ
173 Uses Described,
Piotured.....c.co000s
DIESEL HANDEOOHK
New! Latest Informa-

tlon
DoG ‘I‘HMMNG
HI.'EN, Stage, Muﬂu.i

tLEﬁTlﬂPLlTIHB
Modern Practles Incliud-
Mickel, Zine, Cad=
mium and Chro=
I b snseens o es §52.2
FARMERS' BUDH
881 Kinks for Fleld.
Home, . savegEs
V-8 Fﬂﬂﬁi a “p*
Also ""A"" and **
Models. All Newl. . 52.50
FORMULAS
ll] Dﬂl.l Money Mak-

FHGG IHIII.IETHT
NWew! Halse and Sell

FURNITURE MAKING

is the Man who WINS'®

Easy to train yourself!
books have helped thousands—

These

MECHANICAL DRAWING
Learn Drafting; Good

Halarios. .51.00
MONEY MAI'I.IHE IDEA‘E
1000 Spare Time, . .. 51.0

OCEAN LINER UEUROPA"™
Atlantie l'!lunl:{lllll uumn

Charted . .51.00
PLUMBIN l.'i
800 Foacta Every Home-
owner Bhould Kpow, $1.50
POULTRY
Breeding, Management,
Proteet Your Profits! $2.00

PRECIOUS METALS
ldentity —Buy —‘-mll
Only book o . 51.00
PROSPEC TBHS‘ Hlﬂﬂ'-
lnnﬁ

Hﬂﬂlﬂ
Amateurs’ Handboolk;
Clreults, It!.'l“ﬂ-ﬂ!-.

Ete.
RADIO SEHHM‘LIHG
Profit by Know
Copata, Klnks, Etr.':'
REFRIGERATION
Elpetric. Gas. Bea
Hervice Expert. . .54.00
ll[\\‘lNthﬁ ll.ll:TIllf.
MOTOR

5
Fractional Sizes. Value!.52.50
SHIPF MODEL
Entire Text, Famou
“Hoverslgn of lli"l-u s: oo
SHOP NOTES LIBRARY
5 Vol. 2000 Wonderful
Ideas......... $2.50

. .51.00
STEEL ill UARE

Hmr F
Iﬁluol.'s. l:..tu i'.l. a0
i-'l.’ll!l.ﬂ-! l.l;‘I"TEIHEs

1.

MNew! How to Bulld,
Hepalr, Charge. .. .. £2.50
TOYS

For Amusement or
it. Baleable Deekzm §1.50
UPHOLSTERY
a Bilg Market.
Algta:;: uwnEBu.sumsu £1.60

WELDER'S HANDEOODOHK
Tmul: i M“m“ ; m £2.50 ﬂ‘é ﬁm!t} iETIﬂ {,mera
LATHE WORK ﬁﬂll“r_ﬁ 5200
Dirilling, Threading. ... Tie HllIHG
b i Gt AR i Homes,
I-uldln.g C s ‘ﬂhn“m 1.00 Bufl.lslin:: ........... £2.50
I.ﬂﬂ i‘.‘-llli WOoODD TURNING
leu Build tnr Woods, Tools, Meihndl
E.#nrlt Valoel., .$2.50 Practionl Tmo'r .51.50
MATHEMATICS WRIGHT ENGIN 8
Easy Oulde for the Prac- Chart of ** Whtrlwluu 1
tleal Man.......... $1.50 Al Parts.....cconnnns 1.00

Books sent C.0.D.anywhere in U.S.

Just check the books you want, write your name and address be-

low,
postman
It you send rem

other

e EsEEE s EENEEd R e

City ...
Address . .....

and mail the sdvertisement.
hands rnu books, pay him the
ttanoe when ordering,
baok sxtra for postage. Write for
subjects you are Intarestad in.
BB o rvnvvnn siodsaid s dih s

mEdmEE A EE e

our order blank, When
8 Tncinge 18 conts pet

oase Include "
Enmrnu.t.iuu sbout books on

It is

M’m to Popular Mechanies Press,
Room F6 —200 East Ontarlo 8t Chieago, IIL

When writing please mention Popular Mechanics

POPULAR MECHANICS ADVERTISING SECTION

LET THESE GREAT BOOKS
HELP YOU TO

belore

Can YOU Do
THIS?
Jusi & few plai
quinkly sket ﬂhﬁ
lines =— & i | o
have the “frame= |-
wark"™ il & draw=
ing. Thess HEret
lines ghve you the
rusgh o pert b
sy e of scifon.

7  Then YOU Can

ki Do THIS...

[ Kext we ahow
LY you how to de-

[ mad bk ont
dk T :,'I;-..,rj_.‘?nh.u

- i ikl

and "Ira mes

I!"?/J wu-rl.:rli;.rﬂ and |_:;vh
[ tel—you heve thisl

. and THIS!

Now you are
shown how to rwe
1 w
:ha.;nla-' :-rq.:lla unj
form by shading
E-n.d.!hl.n LEuhu:.-..:
nEviry = ® atep 2R
Fou sre giided by T
proven rales which

o'k ilifally direct

Made 5125 a
Week!

"TEarnesd
$i. 500 alace
eompleting
EEUras] liave
IIII.H].F R “IIHII n#
| B125 & wenk e
L. . Fo Dnts
Canndn.

sa.mn for
W. R. K.
| "Jl.ul -I..unl:
pinlragls T hat
|will bring me
| s . Earwed
I!'Hﬂ while tak-
| ing eourse. [lavs
moare erders
than 1 ean ars
it " Ww. I
K. X ¥

Earned $500
While He
w-: Learning

CEarped B500
helure cumplet-

g colurss. Im
-rn- [ Ihl?’.ﬂ

aver B4, 000."

M. B, Mua,

your b

THIS BIG
ARTIST'S

This futl-sisa
profemional A=
tint's DutCis
pomen with veur

first leaascna

COET.
tnins everything
ta dentn
an BAFD =
ints, bauslies,
Lt 4 [T
T-aguars pen-
cils,  paper

Free Book shows how

WASHINGTON SCHOOL OF AR
Studio 122, 1115=15th Street, N

|
I ihiadion. b, G,
i
]
|
1
]

o | P— e

NAMD. . vovvvnnvanns

(humhmmwlllmu!
‘-----------------

W,

Without abligation, please send me a I-'REE eopy of your
Book, “Art for Pleasure and Profic.’

sssEEsEEETEREEEE
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FOU have always longel for (t—this
faseloating abllity to drow.
It ean readily be yours!
Rapld  Sketching,
slgning, Commercial Art, Cartooning
—¥ou ean now learn all of this right in
your own home,
dents never handled a drawing pencil
Brarting,
oessaiul urllnn- w
Our sglm

Now
1Tustrating,
Deeorative [De-

Many of our stu-

_i)l."T. toiday are suo-
fith wood Intomes.

le, proven short-cut

method makes [t fun to learn In your
Bpare time,
profitable feld NOW!

what others are making.
coupon for FREE BOOK,
Fleasure and Profic,"" AT ll‘\t,l.l

Get Into this Interest]ng,
Read below
l‘Et.il\ 1] mnlt

Commercial Art,
CARTOONING
and Designing,

Allin ONE Course!

Ii'a like & pleassant gnme
when you learsn to draw
this way. You stody right
nt home, yot every bit of
your work receives the in-
dividusl srtention and erits
jcisin of n real art teacher,
It's mlmosi an though you
hiidl & famous artist atnnd-
ing rlght at your elbow,

With this traioing you
prograoes with amazing
rapidity. Btaring with
sirnight linem and rurves,
you guickly lesrn action,
permpective and all the more
nidvanced secreta of dras-
img.  You gel o sound, com-
E::F' nll "round art trslning

el o our 21 years of
muceesalul experience,

Send for FREE BOOK

—eacribes Intest develop-
menis and opportunities in
this (escinating, good in-
come ficld=—and gives full
details of thin guick, simpls
method. Tella about our
stdents—their Fuccrsses—
what they say sbout our
eourse—abows netusl repro-
duetions of their w:;rk;lu:l
ﬂ:llpﬁn or posteard today

Washington School of Art,
Studio 122 1115—15th
St N. W 'thln.tun,
D. C. tl"m.m:]nd 1914)

:Ff

Ak "‘1

w e

. Age, .

AEREEEEEEEEE
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INVENTORS
Let this

FREE Book

CLARENCE A. OBRIEN | '

T LL L3
ginTeaid PATEHT &7
M

GTON, O.C - |
wﬁl_',Hl.'N . !

Patent Your Ideas
This Free Book Shows How

YDUR idea for a practical article or an improve-

ment upon an old one should be patented NOW.
Frequently many of the thousands of applications filed
in the U. 8. Patent Office each year are for the same or
almost the same idea. In such a case, the burden of

proof rests with the last application filed. Sometimes a

delay of even a few days in filing the appli-
cation means the total loss of the patent,
LOSE NO TIME.

The entire time of our large and expe-

rienced organization is devoted exclusively to
Patent and Trade-mark cases. We know the
rules and requirements of the Patent Office.
We understand the technicalities of Patent
Law., We can proceed in the quickest and
anfest waye in preparing an applieation for a
patent covering your idea.

The book shown here contains valuable informa-

tion that every inventor should know. Tt tells you just
how to go about obtsining o patent for vour ides, With

tha I}r::: let we will send you our “ Heeord of Inven-

tion" form on which you may eketch your idea and
mo FREE eatablish its date before n witness. If & dispute arises

this will be valunble to you. Send the coupon TODAY!

e oRecord of Invention "Blank:  You will receive the FREE book, the * Record of In-
§ { n request we will s 01l o - 1 infi ti i
h}; i & copy of ur " JRecord of Inven- vention” form, and full information regarding costs,
i 1 " tion™ blank, ) n:'rl l.hﬂdbl.uank you
} can Bketeh an pEeTi
W ook your Invention and have it Strict Secrecy Preserved
P | : witnessed In such manneer
Wt . | that It may be of value to All communications, sketches, ete., are held in

you as evidetice. Hend stricrest confidence and protected by Ht-ﬁ'l;"l filee. Your

inﬂﬂpﬂr“r;n; ‘:&ﬁ:b’: iden will be in trustworthy honds, We have the highest

our free boo

referencea. It is T:nrclh'lblu that we can help you. Send
the Coupon AT ONCE

Personal Service
Your case will be handled by a specialist selected

CIJABENCE A 0 BR]EN for knowledge nnd experience in certain lines of in-

& Hyman Berman
RE GISTF RED PATENT ATTORNEYS

Fn .8, PATENT DFFICE

70-G Adams RBuilding
WASHINGTON,D.C.

| ligation on my part.

Ip FA R R R R RS EE S E SRS EEEEE B EE R FaEEw e

| Please send me your FREE BOOK, “Patent
| Guide for the Inventor,"” and your “*Record of
| Invention" form, without any cost or ob-

ventions, His personal attention will be given to vour
iden.

—

Above Is o view of our drafting and specifiention room
Theae important depurtments are made ap of rm-llnttll.mnu—
Btratod ‘im and uullluﬂ: for the partieular phases of
Patent and Trade-mark procedure to which they give thelr

___________________ .J nttention.
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Test your own ability. You study from
Inrge photos of artists’ models just as they
pose i the life class. We will gladly send
son thie g lessun of Towertown Biudles Hesd snd
Figure pourse sbhsolutely free. You ars ihe sols
jodge. Junt sepd your name snd sddress and Lon
to eover mailing cost. No obiigeilos,

Towertown Studios, Inc., Dept. 235
520 M. Michigan Avenwe, Chicage, I,

QUIGK WAY ¢ make moneyin
WITH HAD I 0 el el

tralning for serviee

work. New tralning method and servics sguip-

ment offer AArts you earning almost at onoe,

v Upto 33 an hour easy in a short tlme.  Write
today for FREE book of details,

How H-;Il- Tralnin

, 4513

Modern receivers

Asseclatlen of Amoerica
venswood Ave., Chicage

AT HOME IN YOUR SPARE TIME
under supervision of s\ WO R M AN
MARSH, creator aof the famons comic
gtrip “DAN DUNN, SECRET OFER-
ATI 48" appearing o the big news-
E::pg-ra Success—fame—real money may
yours when voil lear the easy slmple
methods and secrets make the
MARSH cartoons so successful. Send name lor
free detalls of thia nu course. Aot Today!
MARSH ﬂ.ﬂ.lt‘l] N SCHOOL,
l:hilu!ﬂ Daily News Bidg., Dopt. 3-1, Chicago, ik

5 @I ITALIAN ACCORDIONS

FREE Y
OF ALL TYPES. Hound-mode,

Cnialog

best quality, Buy direct [rom
our factory And save 13, Baotis-
faction guarantesd. Uaed musi-
eal instruments token in trade.
FREE aceordion lessans

ITALIAN ACCORDION CO.
323 W. Palk 5t., Dept, P-4, Chizage

HAVE YOUR OWN THIS YEAR!

Chooss and bulld the type you've wanted—power, sall, mw-

A ——— 1..-.- This fame ..nr...quu..- ipbeip sirp-by-aiep dirFrtions JI.

dreds wa. Nochansefor mistakes. Bpsaiasly writhen for { huse with Banibed
ks -|| nll All msierials mow st rork-botivm,. Hig profit poesdble J' LT

-—ll bt Ister]

POPULAR MECHANICS ‘@Boat Book:
SHOWS PLANS, MAT'LS & METHODS

M alnipls pavigniban ||_L w3 Bhd n || irg.  Aos detailed,
trncticsl guikls in b Brld lI.ll-l mupky &l sVery sligs Leaflat
F rrmat s I:l.rlll- ym# cha pavere, ueasly S0 page, deicrie-
Iril_nr[rq!n\.‘ll".l B Illrr I lng hesh.
POPULAR HIEH‘.HIGI PRESS
floom 236-200 L. Ontario Sirest Chicaga, Hi. ;'-é:l.'l;_ﬁ

.H'.li.l ean maks hindreds
rr | incLupiNg:
8 G t Toys, Models
Sports Equlpment

of articles lor beauty,
y If"' Furmiture
ourse
Auto Kinks

by puttl-r when
utilicy l.n-d dollar mnd I D E A S
cont profital
Garden Equipment
Home Repaira
N L medition; 2 ! . |
?u:m'i'tlﬂlﬂ 3 E:h&mlﬂsn: :;?:;:Td | Rudie Equipment

anywhers upon receipt of prlﬁl Workshoep Tools
or C.OD. in U.B.A. and Machinery
postman price and nultl.lu

Articles on Wark-
in

Send for it Wo:Id. Metal,
POPULAR MECH AMNICS PRESS Leather, Glass,

Room 236 |||Ete.  Ete. Ete.
200 E. Onlarlo St Chicago L

Just mall the coupon and we'll

senid you a set of these remark-
able auto books, just off the press.
Whether you want to quallfy as
garnge owner, outo repalr expert
or merely wish (o Know how to
tﬂ? your own ear 1009 eMelent,
look at these hooks—they are sent
to you for free examination. This
brand new edltlon has heen pre-
pared by agroup of Amerlea’s fore-
most pitomotlve engineers and 15
written so anybody who oan rend
will understand—a veritable gold
mine of valuablo faota,

Shipped FREE

FOR EXAMINATION

Take advantage of thls offer
now: send (o the coupon for FREE
examination, You don't pay us s
penny, you don't ohligate vouraelf
to pav anvihing unless you declde
i keep the hooks. Jusi tell us you
wanot to see them and the full set
of 6 great volumes, just off the -
press, will e sent to you. Read 6 B0 VOLUMES bound in gold
them, look them over and prove to -:--m-:dmfarﬁfblﬂ 'I'Li.r-ﬁ‘cnt-ﬁﬂ"r 600
your own aatiafnetion that one fact poges, ¥ b e g T o
alone, which you will And In them, §5 flear trpe, and double Indeiea
mny save you an expensive re alr,

r help ¥ou to a better job, Imagine books which are so new that
("1-1-1"1'} puze s Flght up to date—wiring dingrams, sonsiruction de-
talls, service problems—are all right up to the minute. Nowhere else
can you get a8 complete and timely information. Over a milllon
dollars of resources have enabled us to glve you the most authorl-
tative ooks on the subject ever published.

Practically Every Auto Fact Included

DIESEL ENGINES WIRING DIAGRAMS
AVIATION MOTORS EQUIPMENT CHARTS
OUTEOARD MOTORS SUPERCHARGERS
MOTORCYCLES KNEE ACTION & other up-
TRACTORS to-date features all included

Can You Fix It?

Can vou take out *play" In differ-
cntlal? Can you kil the “shlmmy™
l|| steering? Can you reset TIM-
G Can fﬂll put your Anger on
{'J'Ii:'il'll"‘ trouhle without guesslng or
tinkering? Can you pull the startes
off and fAx 1t7? Can you adjust and
alr transmission, engine, rear
axle, bearings: Can you take cane
of knee nctlon faults, and do an
expert job?
These Books Tell How
and tell you bhow to do any and
2 every auto jobright, the frst time.

In the gleantic auto industry,
BIGGER PAY—a chance to go
e er o into business for yoursell and
get o share of the huge profita

are walting for any man who even half tries to Improve hime-
goif, Learn Auto Englnoering with these wonder books a new way—
without studylng or memorizing, Simply use the JIFFY INDEX to

up the anawer to any auto problem, HRemember over 300
pages on DIESEL the new power.

FREE! Privilege of consulting Automaobile

Engineers of American Technical Society for
one year without cost If you mail coupon
ree immediately, Write or wire for Eniwer to

any diMcult problem, reply will be semt
promptly at no cost,

AMERICAN TECHNICAL EOCIETY
Drexel at 58th St. Dept. A-219 Chicago

SEND NO MONEY

AMERICAN TECHMIOAL HI"H"IET'H'
Dreeel Ave, at BBth 5t Dept. A-318, Chlos i,

1 would [ike to aes (he new Dvolums sdln :-f your AUTD BOOKE. T will pa
ihe few pents delivery charges oply, bul B 1 ¢hooss 19, may retion them &€ Diees
:dl.htlrt:t::rn}ﬂ_#,r‘-‘:l nh-{;r I:Jtlﬂn lh-rn.ht will prnd b you B2 and pay the ME
memberahip aa per your offer abave, Send brand new sdition inchudies DIESEL.

Nams

Address

City Biate

Atimch lsiter sinting sge, ocvupalibon mnd name snd nddreas of employer snd ot leaak
ot buskpess man 8 Felerence.
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PATENTS

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 8 Co., Chicago, Ill.; The

Baggott & Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation,
Boston, Masa.; Flugel's

ican Lawyers Annual, Cleveland,

REGISTERED PATENT LAWYER

INVENTORS oW
PATENT YOUR IDEAS

SEND FOR FREE BOOK mmmmmd ’.-."L_
HOW TO OBTAIN A PATENT

Written by a Farmer Member of the Examin-

Ing Corps (1322-24) ol the U. 5. Patent Office.

If you want to Froﬁt by F i iden, you should take

ateps to apply . Patent at once, Your frst slep is
te get this Free ﬂ-n-nh: This interesting illustrated book
containes valuable information you should have. It tells
you fully how to obtain & patent on your idea in the guick-
wat way. With this Free Bnull u will alss receive a “Record
of Invention' form on whic u can esslly record your
idea. Personal and Cmﬁd-nlhrns-wl:-: Your cass will be
personally handled only by a Reglatered Patent Attormey
who i also & Former Mem the Examining Corps of the
U. 5 Patent Office. All communications confidential.

MAIL COUPON TODAY for FREE PATENT BOOK snd RECORD OF DNVENTION form.

CARL MILLER

REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORFS U. 5. PATENT OFFICE
1638 Woolworth Bldg., Dept. 26 A, New Yark Cit

l MILLER BUILDING, Dept. I6A, WﬂEHlHGTﬂn D,cC.

l Wﬂr_ﬂ;!m“"h.““l’lﬂ“ and your .
B oNaME I
l DDREEE I
' BADDREBE. . .o cinssnvinasvinsa tointssda bdess st tsdietsetas I

L-----------------.

PATENTS—TRADE MARKS

All inventions submitted held eonfidential and
mven personal attention by members of the irm

"Eridence of Conceplion” and instruclions,
"Hum to Establish Your Righta'—FRER!

LANCASTER, ALLWINE & ROMMEL
alrm Law Officos
412 Bowen Bldg. Washington, D. C.

GEARS
In Stock—Immediate Delivery

flears, speed reducers, sprockets, thrusi bear-
imgn, hr:lhl.ﬁ eouplings, pullsyn, sbe. A pome
EHI.I“Unp“ll:ut;ﬁHb' 11.:]-\'..[.: f.'llllem .;:rn.'h_
‘an_ hlso on epesin] gears of any
Enguiries.

Bend us your blesprines and
Write for Catalog No. 10

CHICAGO GEAR WORKS
763-773 W. Jackson Blvd.  CHICAGO, ILL

Law Liat, crubluhed by Legal Dl:ectnr
hio; Bankers Service Lega
‘s Law Last, 9 Park Pl.w:e. New York Ci
irectories, Empire State Bldg., New York

WATSON E. COLEMAN,

Amer-
Bmt.uu

ankers and

Victor Bullding, 724 Ninth Strest, N. W,

WASHINGTON,D.C.

Inventions Wanted
Patented or Unpatented

atented and unpat-
us what you have

Publishing Co., 5t. Louis, Mo.;
irectory, ankers Service Cl:l
' und the Central Guarantee Co.,

1ty

We suoccesaflully sell inventions, r
ented, Write {or proof, and tell
for sale.

Chartered Institute of American Inventors

Dept. 4, Barrister Building, Washington, D. C.

ALBERT E. DIETERICH
REGISTERED PATENT ATTORNEY

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

INVENTO Rs who derive llrgan

profits know and

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

LACEY & LACEY, Est. 1869, 635 F 51, N. W, Depl 5, WASHINGTON, D. C,

No JOKE To BE DEAF

=Every deaf pérson Kknows that=
Mr. Way made himself hear his watch tick after
ml.: deaf for twenty-five yenrs, with his Arti-
‘ ficinl Ear Drumes. He wore them day and night.
yThey stopped his hend
nmw They are invinible
« nndeomfortable nowires
or batterles, Write for
TRUE STORY, Aleo
booklet on Dealness, Artifeial Bar Drem
b THE WAY COMPANY
720 Heofmann Bide. Dratroit, Mickiray

&« PIMPLES

ACNE, BLACKHEADS, OILY SKIN, ETC.

Write at once for Great News about Sensational Home Treatment
Tor clearing skin of Ltnﬁl.ﬂ'h.t]{] Pimples, Aene, Blackheads, En o]
Fores, Olly 8kin and other blemishes. Diseovery of Famous Skin
Bpecialist used privately for years with marvelous success. Sent

on Trial. You Hisk Muthmﬁlm
FREE Bend for Free klet At Onece.

barrassment any longer. WRITE
SEBOLINE CO.. Dept. R, Box 2408, Kansas City,

TROUBLES

D ey pto ms -nl Caemil
ndigestion, Dizry Spalis,

Don't suffer em-
TODAY.
Mo.

g wmad panmaas hocp
talis, u.:.m:uhed snd ghocmyt M’-dulmn
& or drogs will not rellwm ar
weak, sich nerven. FD ol ook * Warteh Yowf

MNers
bealibhy i

R i
ROBERT HD-LHI'.I. 23 Fulled BEidg.,

n". LT I- s N e u.vrl'lmd 1|--1 will help you regain

Jarmey Cliy, M. L

Delays are dangerous and may be very
costly. My personal service pssures
prompt sction, strict confidence, and a
minimum of expense. I suggest that you
pend me a model or drawlng, or sketeh
gnd deseriptlon of your invention, mnd
$5.00, I will make a search and report

send m
Over
ntent Attorney.)

promptly ps to lta patentabllty and send |
you & copy of my 72-page booklet,
you prefer to resd my booklet first, mall
ﬂ:e anhad coupon At once,
“Record of Invemtion™
years experlence as o Reglstered .I

302-D Victor Bldg.,
Washlogton, D.C.

Please send me at once, free of charge, your 2=
page booklet and * Record of Invention' form.

L. F. Randolph,

Or, It

I will also
form. |

MNRINB. . .c.vcansnsaseisdsnsssnananansns R

A PERSONAL CONFIDENTIAL PATENT SERVIC E— s i
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Becormme an Ariist
for' 1975 a LESSON!

WIAT WAB YOUR INCOME .u TEAR AGO TODAYT —now?
What will it b& Jupuary I"Tll’T } '] :I.m war important
:“tl-th BI:I:.CI-IWGLD‘irgn‘ gy S ¥ nu-tu this NEW,
EIA l"l'!'.li..II:- an 'plml'nw y Hlustrs - ] 'rlnﬂ- nﬁumwn-
GII..ILI‘IIS OF AGTU.I .LRTI!TE ODELEF .N'.-t'.l'lﬂ'.l.f.i FREE! |
Artista’ Puimt Outht of j0 cedors @ I:In-hrl nawd 1063 lllul-l' d""hng-mf!
Course_[with free materials) ONLY $3.00 postps

DON'T SEND ONE PENNY in l:l' B.—just pay pu-lrnln 'blulll AR

RITE BOW-—you will bs delighted with your mpid developmsent?

DEECHWOLD STUDIDS. 052 Ashiand Ave., M. E., ATLANTA, GA.

| Learn Profitable Profession
& in QO days at Home

:'i 1..1-._1-.:1-“. of Mean and 'Women fn the £ r'l:r:lIJn rn-
/ {enmion of BEwedinh Massage mn lll'l-
| 70 par week butmany pref er to l"'|r Ml'EI'D-

re:l Large incomes from Doctors l:-h:hH-l-‘Ill ﬂlﬂ!
tarinms, clubs and privels Tll:lin come in U
qﬂuqunhry through our training. H-eduf.'

r.l._“ e nlfern for Tip-id

tn. Analom thlr!—ll-!'l
.-lunwithm:r'muru Write hrd-lﬂ-llil-
Mational College af Massage &
t 7+ Prysio - Thorapy, 20 M. Ashiand
Sk Avenue, Dent. 2ga, I.‘.hl:m. Ill..

e Fr-il

and Make up to $l2ina Day!

Let me send you this fine all-wool tallored sult FREE
OF COST. Just follow my easy plan and show the
auit to your friends. Make u 12 ina day eas=ily,
Mo sxperience—no canvassing necessary.

‘l-l %‘l- — FR OF CORT
Wrlte today for FREFE details, ACTUAL SAMPLES

and “aurn-ﬂm money getting plans, Bend no money.
M. ). Progress Talloring Cos Depl. B-218,
500 §. Throoo Chicags, Wl

Secure thoroush tr&rmr(t? in airplane
and engine mechanics. Complete Aight
training—modern equipment.

ROBERTSON AVIATION SCHOOL
SL Louls Municipal Airpert - ROBERTSON, MO,

CIVIL SERVICE

VALUABLE INFORMATIONM FREE
COLUMBIAN CORRESPONDENCE COLLEGE
WASHINGTON, D, C.

Improves Handwriting

In 3 Hours

Marvelous Invention,
results guarnntesd. No fallures
line malled FREE., Write guickly.
OZMENT INSTRUCTION BUREAU, Dept. 34, 5t. Louis, Mo.

lnfroota poar writing In few doya Amazing

Positive prool and complote out=

Urestor opporiunites now in advertising.
Loearn ensily and guickly in sprre time. Prag=
tlc-nl work., No text books. Old established
. Low tuition—Ensy terma. Send for
.l"rr-u booklel of tnteresting information.

Page-Davis School of Advertising
Dept. 1352, 31601 Mich. Ave., ﬂhlc..n

AUY -t Hom® Pk ol dag
EARN MONEY {ies i oo
AT HOM Tt

tra money plans, formulas, ideas, n.r.l.u
HOME INDUSTRIES,

Bimonthly six months 10c. 36 pages.
Box 34, Irvington, Nebr.

Every merchant needs neon glgns.

We You neon tube ben

20 Intereatling beec ms Heorpa of "_:llfflg-.

e S St o ol

tion., Lowest lnitmhﬁ' ” mm:l.' r%::}ll:'.
) M

I SAGE INSTITUTE OF NEON
AKING. 208 Vine i Clncinnati, Ohio
Relieve
Painin9

-
Minutes

To relieve the torturing pain of Neuritis, Rheumatism,
Neuralgia or Lumbago in 9 minutes, get the Doctor's
Preseription NURITO. Absolutely safe. No opiates, no
narcotics. Does the work quickly — must relieve your
worst pain in nine minutes or your money back at
Diruggist's. Don't suffer. Use guaranteed NURITO today.

When writing please mention Popular Mechanics

oTA

NEW ELECTRIF
LIBRARY;

[
$1.50 AVOLUME '

DAy LT R TR
¥ e

WHAT WANTS TO

EVERY ELECTRICIA KNOW!

is ansily faund in I-Iﬂll."l""m Elsciricity madas simpla
aw ABC, Up-to-date, trads i-l-m-um-nthl.l.-l-drh-—-rhn
igne, smewers, disgrams, eslculaiions, s code] design, con-

struotion, ion amd ke af & d-trhd schinss ssd
applisnces FULLY COVERED, o
avallable ol wmsll marvice puts this

aany =~ BOOK-A-MOMNTH
NEW infermation n L1 far Bc » ¥
R o o ‘WS THAY 13 SaCiiberde Sod PHER YRAL S

THEOQ. AUDEL & CO., §5 W, 23rd St., Now York City

ntﬂ:lkldl Luﬂnluk Hhﬂi'?llﬂ'n T duys’ frew trlal, I 0. K. T will remnit 8150,
e} lenhlmiil e L] E::II: ﬂl-li:\}hlﬂ oot book sach month on
MHam#,..ooo0snnnns

Addrend. ovuipannss

Banish Boredom ... Earn Extra Money
START TO PLAY VERY FIRST DAY

Picture the joy of playing a_snappy foxtrot, dreamy walts or
mellow old favorite on Fe Xvlorimba. No reason why wyou
ghouldn’t! Xylorimba is easiest of instruments to play nnd
vet the most spectacular. In constant demand by orchestras,
radio stations, at lodge meetings nnd parties. Marvelous
opportunity to incresse popularity, make big spare-time
money. No bothersome practice or exercises. With Free easy
lessons you actunlly Stare to Play Very First Day.

BIG FREE BOOK tells all about Deagan line, liberal trial
offer and essy payments. Send coupon todny for your free copy.
J. C. Deagan, Inc., Depe. 9452, 1770 Berteau Ave., Chicago

Bend me, without obligation, full detalls of Free Trial offer and
casy=-payment plan on the Desgan Xylorimba.,
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Spare Time Into Money! Up to

340 aWeek!

without Leaving the House

We show you how to make big money decornting fast-selling

Giftwares and start vou off with the big complete 310 Artist's
Outfit shown above, Also Free Iden Book that has started
hundreds of men making big, easy money, One Fireside
Mamber says, "I made 3100 on furniture in one week.”
Another writes, * My sales were $500 for 5 weeks, This is my
first year." R. M. P, of Illinois, says, "1 did $3500 worth of
business last year and over £12.000 this vear.,” D. W., New
Mexico, reports "I would not take $1000 for my Course.”

If you really “Lmt- td:l make big money a guaranteed income
upp«::rtumw m now read
atud You learn by
licnlrz.r from the start.
the eoupon for it.

for you with Fireside. No tiresome
oing.  You make good money prac-
Our FREE Book tells you how. Bend

NO SOLICITING—
NO CANVASSING

It's ensy to digpose of everything you
make. Our oew “Automatic Sales-
man” does all the sslling fer you.
This vendor I8 deslgned to gulckly
find cash buyers for all the Gife-
wares you can turn out! No
soliciting or house to house can-

vassing wired wunder this
method. Nor do you need ony
artistie ability In order to suecesd,

Slmple * 4=Btep Method " makes tho
work easy (o learn and easy to do.
Under new Hnnmyuur miernlerat [
neeld not—should aot— co8l you o

tl-l’!illb‘, Get Tull detalls, Coupon
wrings everyihing,

FREE Book on Decoration

Muall the coupon

NOW Tor the

beautiful

Dew Book on

decorating st
home for g
money. A new
plan that glvea
you o qulek
start Ineluded
Ifree. Blall cou-
pon now while
openings for
new memhbera
are still being
offered.

FIRESIDE INDUSTRIES
Dept. 66-B Adrian, Michigan

Fireside Industrics,

Dept. bb-B Adrian, Michigan.
gBend me FREE Book on Home Dee-
orating for o blsﬂimudr Income. AlEo
how to get the Artlst's Outlit.,

¥ou A1 Qoo ry g

xl.lmf llllllll LR LR J - L L
Afddress. ... -ssecessssinnns seuna
CIty..... P AT g BtAte.. ... .

When writing please mention Popular Mechanics

ADVERTISING SECTION

INEICONDON'S 775505k

To introdure to you our Northern
Grown "Sure Crop,"” Live Seeds, Plants,
Bulbs and Shrubs, we will send to you

FREE, 125 Seeds of " b 1
CONDON'S GIANT P "%ﬁﬂl T
Everbearing Tomato, ¥ e

“Qrueen the Market Big . =N

Money-Maker; Large, Eioltd Fruir; Y o

Excellent Canner, and Our 1036 @8 & y

Catalog of Seeds, Plants and Shrubs, e

Over 600 illustrations; 100 in natural | e

color. Write today for this I:n.u Help-

Tul Catalog and I'::e Tomato Seeds,
to Corer Postage

CONDON BROS.. SEEDSMEN

BOX 176 ROCKFORD ILLINOIS

“_I"s NORTHERN  GROWN SEEDS

4

E. '[..nﬂ-‘:r eolorful Bpencer Jwest

We— 11 H B0 Baria s HrIUI.vlhr Cali-
10e— :k— Windew Box
—iAll 3 ba L"‘r
EEEE Hig, Tlustrated Caialop and
Ourden Chalds, Lists hun-,
..h'" '.L'.I de of Bargine—Flowers, vegrislios,
b 'mnr H. 'ﬂnll

mi..IIIM

CREDIT Given on

FRUIT TREES, SHRUBS
VINES BU

LBS.EtftcC....

Emall down mment bonks order. Eusr terms on balanee,
ple & Peach trees, low as 5o, Grapevines de. Ornamen-
m-ubu i0e, Evergreens 250, erbu for FEEE Cataln
ton County Nursery Co., Box 621, Rogers, Ar

irmrm 25 ¢ (Inooln)
cover I}Dﬁ

m and malling nnd get PBHE i elimbing Hoses. %ﬂ-

ke, Whits, M-: miw 103 Flanting Clunle glving Immlrnh

ol ipb:l.l.] Lllr.ll whil 1o plani,
EARL FERRIS NURSERY,

FERRIS oo ontas ™™ i ...

raleing PR RO YAL

CASH I birds. Orders wali-

ing for hundreds

ef thousands. Easy to ralse. You get your

money for them when only 25 days old. Far-

ticulars and pleture book for 3-et. U. S, stamp,

Ask for new Library 5 for 1836, ready now.

Write PR Company, 635 Howard 5t.,
Melrose, Massachusetts, Heler any bank.

ISE RABBITS FOR US
it Bapety

parts of Ameries wih
“':E.In-l tham, .i.ll for 10 cants, ﬁr?du-

COu 101 Main Si., Holmes Park, Mo,

Best Poultry Paper 6 BiSues 10¢

Helps increase Pouliry I* . Bend el o <Lalnpg,
a0 evénls Far 3 Yedrs or eenla for O fudinthe
trial. Agents wanieil. American Poultry Journal
532 Se. Clark Streef Chicage, Mllinsis

leow, wlhistg S

ﬂ'ﬂd = Balactad BY CHICHS, Fullets or
l.k-r-kmll II"l‘lﬂIDI\i .l.l"l‘ll:n

|tu:l. Baby
inispect-

Im
I-l-'h FRE! lrp-pmh.ud
mmm FARM, BEx 20, CLARINDA, IOWA

Grow fancy glant mushrooms in cellar, attle, hﬂﬂl
Easy, odorless method. We show you how, furnish
uarantes] materials and buy E Valuable blg
Ennk piotum free |t yuu w-rlt.a quickly. (Est. 1008,
UMITED CO. Ayw. Depl. 132 CHICA

SOH 1Pa MODELS 42

SR (et this dand ﬂr.lln of iros-sosls models of
|ml. Claud, e Nosn, Tally-lbo Cosshy
wer ftline t-ml 16 {in ooind for your “FF

ROT HANCOCK, 323 Deoglas Are. . Portsmunth, Virginia

*"-—.q« -

& I-:—“'"
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The world's largest manufacturers
announce sensational improvements
inband instruments. Outstanding stars
of radio, stage and screen are equipping
themselves with new model Conns as
fast as our factories can suppy them.
They all wane the easier playing, faster action
and exclusive fearures that Conn has perfected to
meet the demands of modern music, You fo0y
er

will advance faster with one of these wond
DEW instruments,

NEW PATENTED VOCABELL

Revolutionizes Tone Effects

MNewprinciple VOCABELL on new Conngueror

trumpets, cornets and trombones hailed s the
eatest improvement in century, New tone
rilliance. Faster, sweeter, easier to play.

Many exclusive improvements, yet they cost
no more. Sce the new modelsat your music
enler's store. Or write us for
home-trial, easy payment offer

and free book on your fa-
vorite_instrument. Men-
ton Insrument.

C. G. CONN, L.
231 Conn Building

White

ELECTRICITY

TELEVISION
&HQPIO

NATIONAL SCHOOLS
Los Angells

El‘i—:ﬁ‘:‘ MAXN has & right to the profits In this world—hus
the world begrudgingly hands erumbs to the untrained laborer
while the Trained Man is sought [or the big pay posltions—the
likahle joba that insure independence wnd success for life,
Which do you choose—training or otherwise? The answer 18
obvious. You want to be trained in a Trade that §s growing by
leaps and bownds,

COMPLETE ELECTRICAL COURSE
Easy to Learn by Practical Shop Methods

FOR FREE

ELEHART, IND.

Naotional Sehools offer an intensive course of tralning in the
moat proftable Trade, enabling vou to qualify for good pay
eltlons, Electricity s one of the most active trades, ofTerl
mﬁzmt. apportunities for Tralned Men. The entire worl
s being elestrified, New power planis are being installed.
Publle utilities are expanding their faeilities. Every modern
machine shop {8 eompletely electrically equipped. The tele-
hone, teloty pe, telegraph and other modern Industries requine
rained electriclans,

Full Training—Television, Radio Complete Courss
Hand fn hand with your treindug in Electriciy Includes
vou reoefvn [l nnad practien] Instruetion in Tele- Power Ceneratlon

Wisbihi, Haddls, Talking Pietures, and Commerclil .
il Rrondeast Operatise. Til-:'l'lnlun. rh-r: newrel Transtnisslen

wonder of Radio, will affer Uhousmds of hig psy Motors and Con-
iitiom ta the trakned Televisiom Expari. trols.
all 1|h IIF-_nrhrhI s conelantly sxpEn IIJIE Installation
r=ris are b dehn 1 P G - -
Lho &ir = .'\i.u!i-\nnl.'ul- ;Jl-:u:-lll-gal_u;:.'nr-l|l:|I|I1I||'-|:_rT|-.‘|:II|r.*|I rﬂl:ﬁl?:lﬂ;” ufﬂérjnr:t!h
Forms to cast Lead Soldiers, Indians, Trap- i T o et et e celving).

pers, Hunters, Wild and Farm Animals.
23% different forms to select from. Every
form puaranteed to cast perfect figures.
Send 5¢c stamp for illustrated catalogue.

HENRY C. SCHIERCKE Spencer Rd. GHENT, N.Y.
PENNY EACH!! f“‘

Learn in RadinHrondcasting
Caommerein]l Oper-
Los Angeles P
Pja-"'frc'”,”d adio Herviee.
of America Talking Fletures.

Mo Dummy Eguipment at Matfonal
You sctually work with and operate thousande of
dollars warik of the latewt types of squipment in
Natinnal's Inboratories and studis, svery part of
whinh in pesentiad tu properly lonrns thesn [secinsting
irndes, 20,0080 gradustes El'l-- 1Ens

Cosch A. R. Ilwed fo L. &, Erem oy Parf of 0.5
u:nu.n!munnu. BOARD WHILE LEARNING

Penutifl Window Blgn Leiiers, Lowesi
Pricd in Americs. Finest Qumlity, & Yeur
Guarnntesl,  New sivhes.  Tremendoun
Dwemand. Big Profte.  Essdlly Applied.
Record Bronkimg Offer. FREE Samplea
uad Waorkimg Equipment. i

Atlas Sign Works. 1943 Halsted, Chicam, IIl. 677 _OK

Nntionsd Sakncls )

| Depl. PMR-2. 40008 Fizueron Bl Los Angebsa, Calll. [ ]

I MAME.  cansrinsboassaansramannsaspanaanssssnmenadsnsnesmsns . ]

CLASS PINfany beiiers, sy poar, sny sslos.  Hivor plaisd, H[ I ADDHESB ...ccucventaranasmitamasissnsarsiisssranssransssrsssosis b I'
) bw U, dby eny puid pleimd B s sinrfing, Sby ei  Siver plaled B OITY..ccnsscsn B AT ek 8 e T T ]

V2 aw mveew, Big anj ok plabsd, @39 es; sterbing, Liy on, Slerlisg silver

vhmgn gl ahean, | te V0 B0 aa ) 10 or mere. FLIS sa. Wrets fov llig FREE P —————— i —---'-'

Catsleg showimy busdreds of pins rimgs,

smbioms troshbes @l

When writing please mention Popular Mechanics
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If you like to draw, test your sense
of design, color, proportion, etc.,
with our simple Art Ability Test.
An opportunity to get a frank opin-
ion, free, as to whether your talent
is worth developing.

Magazines, newspapers, publishers
and advertisers spend millions yearly
for illustrations. Design and color
influence the sale of most things we
buy. Artists have become important
to industry. Machines can not dis.
place them. If you have talent,
train it. Drawing may be your surest
road to success.

The Federal Schools, affiliated with
a large art, engraving and printing
institution, has trained many young
men and women now serving in-
dustry as designers or illustrators,
capable of earning from $1,000 to
$5,000 yearly. Its Home Study
courses in Commercial Art, Illus.
trating and Cartooning, contain
exclusive illustrated lessons by many
famous artists., Practical instruction
by experienced men is the reason for
its many years' outstanding success.
Courses sold on easy payments.

Send today for Art Test and Free
Book explaining present opportun-
ities in art. Just fill out and mail
coupon below,

e -

FEDERAL SCHOOLS, INc.

2136 Federal Schools Bldg.
Minneapolis, Minn.

Send me, without obligation, your Art Test
and Free Book.

IR REERR - 5 o v a0 e R

Agl..coas PpAtlom. .« scicsnssiessansnss

When writing please mention Popular Mechanics

Make & Weekly
GIVING S:I_-—--S-—Q AWAY

RCA LICENSED

43RADIOS

RCA Liesspsesd Automobile and Wome Radls Sets for American;
].Ilr--||1,~:|.l| ] Bouth Ameriecan Heeaption Benntiful World Muoaster
Boor model rmdlos. Guarantesd foreign reception. Custom
made with exclusive all matched walout cabinet, asfoplane dial,
twin Mumination, dynamie speaker amnd automatie volume control
Cilven away absnlhitely FRHEE with our new pensationsl unlgue
PUNCH SALES CAHRD PLAN. Thia I8 the opportutiity of the
youf—mks up to JIH el esch wesk for yourssll, Every bhome, oar owwer, siore,
L'!"-:rﬁ_‘llié-r'ﬁ)“!‘-i_li'[-nsul:'. of Andividasl wania ihew mervelnies few FHEE HOA
- i i3
Can alse furnish Radies for Battery Use.
WRITE TODAY FOR OUR NEW STARTING OFFERS

Btart 5t onee making money with our aniges sealss plon,  Write for Tull nformation
how you ean secmre iny or a1l of Lhess plans

DELUXE MFG. CO., Dept. 243, 173 W. Madison St., Chicage, Il.

WANTED MEN 2

MANAGE POTATO CHIP STORES 7

We furnish everything—help fnanes == 95
and locate you. No experience neesded.
Tremendous profts, sational Introdustory
aurt]nxri'}]nn. Mo house<to=house canvassing.
Wonderful opportunity. Hush names for free
book of Profit Facts—today!
LONG-EAKINS COMPANY

228-5 High Street, Springficld, Ohio

HOME STUDY COURSES

Hame-Biudy Courses, leading in Dagress ln Arts nod Selenses; Edeailon; Wrilkne
Peyehology; Clamistry: Business sl Commetos; Law: Theology: Agrimillue: En-
gineering] alsey eoarses D Bosiness Trdeke; Asecunting Advertlsior; Boles Munasge:
ment] Publls Speaking Madin. Mamny others. Low Cosi; Easy Terms,

MeKinley-Roossvelt Unlversity, 4247 Clarenden Ave., Chlcage

w NAVY SUPPLY

' Bargains—Army, Sport Goods, Fire-
arms, Clothes, Shoes, etc. Send 10c for
pew catalog, to be redeemed on firse order

Army & Navy Supply Co. 4772 Lester St. Richmond, Va.

MAN IN EACH TOWN .37

reflectors, mirrors, ete., by new method: no eapital or experience re=
guired. Outfits ruruuhm{ Free particulara, Write Today|

GUNMETAL CO., Ave. M, Decatur, I,
MAKE GLAZED GARDEN POTTERY

Besutiful, colored, glaged sonerete pottery mode withoot
miolds. No exporience necded. Use only sand and cement.
2,500 different deslgna birdbaths, wvases, jors, ote. Hig
rofita, Send 10 lor Booklet, color plats, ete,
ATIONAL POTTERIES CO., 424 Second Ave., Sa.,
Room 21 Minneapalis, Minn.

AMinSsirels

=24 Unique First Parts for complete
£l show with special songs and
lgri LM =1

. Catsiag Free. "
1.8.Denison & Co.. 623 5. Wabssh, Degts 19 Chicage

=
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Start « POTATO
CHIP BUSINESS

IN YOUR KITCHEN and
Buy Potatoes

MAKE MONE Y /
for 2¢ A_E_QUND
Sell Them as
Vita-Seald Chips for
35¢ A POUND

THEHE'E big moneyr in B8

potato chips for any main
or womasn who wanis
business capable of paving e
ns mueh as $21.50 a day in
sl Jiigt think af it
Fon con install the wonders
ful new machine in your
kitchen—just manulacture
and snck o sensational new =1
kind of “Greaseless” Potato Inp— and et the stores sell them for
youL. Only 32.50 lnvested in raw materisls brings back $10.00 in
eash.
You den't have to have & Iod of

ﬂElTTHIHH FURNISHED You dow hame o b et 1

investment 'rutr‘lh' |11.l|-ehllnr-|5l puts you is n hig w\nfl y L“IL:I-.“ n'l_nt-ll-l_ﬂ.l;nEd
Lais L2 e enoker, ofl-wgira i i T
ﬁiﬂﬂ" Tun & hig ullTlir inf mm«; bags l-h-d‘Pnﬂl sl vnrtlsing Eaterial. No experiensa
a needed ss 1 send som ie, mismple [nsiriseisnne showid how ta maks & prali the
ﬂrn day. Prices, pictuses, nnd somplete plans will be sent fres lor (e ssking.

DON’'T BUY ANYTHING {0 =0 1o nMis Vo e mation

hu! uding the “Beeret of Making Greassloss Iz ials Chips." Ne obllgation, bat horry
1\_':|I i I:-|-\|:-m1|-r|I dt‘rﬂu.linl &% 83 maRy ol hefs have done willy thess [a0 scliing
ﬂ-rﬂlﬂ{! dilreas your card 10

n.l-l.mnn,azsw. Huron St., Dept. 52, Chicago, Illinois
HORTHAND IN 30 DAYS

Boyd, the wonderful ensy =ystem, 150 words & minute
gunrantesd. Send today Im.' catnlog and snmple lesson,

CHICAGO HOME STUDY SCHOOLS
801 Reaper Block Chicago, Il

g g Build the 4-mast Barque, California
,-l'_“'-";"_ ""'.---'L" Aceurate, detailed blue prints of this hand-
- - some Eteal bargue. Complete fittings and
My B o = punaifuciion sets for steam trawler snd obher populsr
L == 4 . mendels, imeludicg Boverslgn of the Besa. Hand 15e for

iHustrated mmtaling

AL Fiher, 'INI-I Eowah Ave. Royal Oak, Mich.

é'.févﬂ‘adm

BUSINESS TRAINING

!C“‘E  MPLIF! EP

NEW. compIEtE. shortcut “Busi-
ness Tech' course tralns you, art
home, for promotion and more
g:w 15 the usual cost and in a

tion of the time. Getout of the
rut—and on the road to success
—quickly, easily. FREE book tells
how. Mail coupon for it TODAY!

mwmm
Dapt. AC-2104, Chuiianeogs, Tann.
lll'h-n send vour FREE book.

et ey s ol I am particulsrly interested in

|

|
l 'I. aﬁu&!n | Exsewilvs I
iR SRS
I Nums l
| e Yoo i}

aa s LT S S A N

I R R R s i o Binis - I
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rwL 7aaisn YOU FOR GOOD JOBS IN

ELECTRICITY

DIESEL ELECTRIC POWER...RADIO
REFRIGERATION...AIR CONDITIONING

BY PRACTICAL SHOP METHODS
i your spare time
RIGHT IN YOUR OWN HOME

Get into a growing Ind'u:try that offera
steady work, better joba pay and o
realfuture, Revolutionary ntwplnnhrim
E’ ractical troining right to your door.

arn at home . . . do actual jobs in vour
own electrical workshop . we furnish
dozens of items of electrical equipment
@t no extra cost with the course to make training easy and heip
¥OuU earm eXira sparé-tims money.

EARN WHILE YOU LEARN

‘There's no need to give up your present job until you are
tralned lor an electrical job . . rtuniﬂu to make §5,
§10 or more a week while tra ning
your spare time is enough to 1:.-11:11 SEND FORTHIS
Elﬂ-u:t.nmly the practical E. I. way. Keep FREE BOOK . ..
right on earning as you learn. You don't
need previous experience or a lot of book NOW!

Ir.u.rmnig Money back i not sa
the coupon TODAY for big Fm:

Book and all facts about this amazi
plan of home shop training, There nu
-:blintion and no m.u.n will r.-u].].unm

I 5840 Addison St., Ghicago, Iii.

I Send Free Book and full details of E. I, Home Shop Tralning. I
DI 5 5 M e o e B B LB F. T T—

II Address...... B R e e i A - !

LC:'I':P .................................. B i

Leas than 20 minutes a day with
these 7 hig mechanieal enginecring
books will prepare you for a better
job and bigger pay. Machine
hands become foremen and super-
{ntendents, helpers bepome experts,
foremen beeome managers. A
machinist, hel or Iactory em

and put himse s - . h ¢
o miss s chanee to
’ﬁlllr ﬂpﬂﬂﬂ“l‘llt)' ualify for promotion, don't put
off for one minute this Big ﬂ'[lﬂll ulllt}r which 18 yours almast for
the asking. Beven Blg Books chockiul of every known mechanlenl
fact, told o slmply and eleu&}lhm any one can understand them.
Over ﬂﬂ-mudpa.:m nearly {llustrations cover every nuhlm
fully, Including Tool Making, Pattern Making, Foundry Work,
Mechanionl Drawing, Forging, In fnot any l[l-lnx you peed T.; hnirfl:

nr eshminstion. [ ]

Everything Sent FREE :.\:s =ik 5
hRiF AWE e HE=L Unlneas whether of il il Lis New
f]u‘-‘;l'gml'].lrfrh Wp OR 0y r:-.: you want to, Nats thelr great 11?0\1:"!.’ HJ.MH&
valus, Lhen, U wou wani them, poy an Lhe ii-l-.f“i keinad

Pays Big

NOW!

oFor can benefit QUICKLY
inn position top demand more money

nd of paymanis.

Complete set of drawing instruments
if you send for these books NOW,
Theae instruments are made of the fin-
est of German silver, are absolutely
nociirite And are packed in velvet lined
lentherette poeket case. Heal 210 value
but free to you with these books.

——————— a— — ————
lm Technical llulhw ﬂ-ﬂ H-l!.‘ﬂ. m at .ll:i 'l.. Chlcago

You may admd ine the T hig NEW hoaks (ur [res m:nlqltlun |I|1} pay Lhe few sntn
dalivery ¢ lbafges auly tnlees [ des -||.al beip thei ich cisa | wil] ssmif s
tan days agd $L.08 per month wntil Ahe bolal pei ¥ B350 = paid. H ri'hol‘h

thatn b 10 daya [ =il ows yoid nething. |_I-r|.|hrl_|1d“'- F.?m
# im the Ameriean Techniral Seiety entitliag ma to wnmllnll-llm
L mny of your stperis [«r nps yoar,

Floawm aitach » etier sinting ags, ocoupniion, employer's pame and address spd 1hat
of st lewst ons buslses map s elemnee,

When writing please mention Popular Mechanics
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WORI( FOR THE
—~—

*-.

Wil L)
GOVERNMENT
START
$1260 to $2100 YEAR

MEN —WOMEN

f"- Franklin Institute

File Clorks Dept. F183
Postoffice Clorks-Carriers ' ROCHESTER, N. Y-
Customs | tors
Rallway Postal Clerks / rJE"Ei‘E]{'!!III."Il: Rush to _Im:
CET READY / FREE of charge, list of 1.
IMMEDIATELY Government hig pay Jr:ha,

J Bend FREE j3: 2-page book de
Comman Education  »°  ..ribing salaries, vacations, hours
Usually SuMicient 2 work, Tell me what to do to gcf

Mail Coupon f one of these jobs,

TODAY— £

SURE /

/!
/
L Wiwis o sia e PR Ny |
/
P4
/
;f I R e o 0 T T T A A= e TR P S e Tl e e A

DIESEL POWER

A Coming American Industry

Tre internal-combus-
tion engine represents
man's supreme triumph
of machine power.
Diesel engineers are in
great demand. Many
are acquiring necessary knowledge through
spare-time study of this modern L C.S, Course
on Diesel engines. Free bookletl

INTERNATIONAL CORRESPONDENCE

BOX G609-H, SCRANTON. PENNA.
Plegse send information on course checked.

[O DIESEL POWER [] ELECTRICAL ENGINEERING

Mechanical Enginesring Automobile Gourse
Aviation Engines Air Gonditioning

Age |

SCHDOLS

Name

Address

SOUND PICTUREE
TELEVISION WORK

Unexcelled O mity. Those me-

ME“ wa “teu chanieally inclined, willing to learn, will re-

eelve setual laboratory and shop work (no apprenticeship), motion |
pletures and specialized training for positions in this high paying
Neld, No experience needed. Glve references, present employ-
ment, age. WRITE QUICK FOR FULL DETAILS! |
IJLI-‘DRE.ET‘E. 1101 Center Street, Chicago,

POPULAR MECHANICS ADVERTISING SECTION

NEW INDUSTRY

Is This

YOUR
Opportunity?

A[H cﬂNDlT[GN]NG and ELECTRIC REFRIGERATION —

two ginnt indusirien — have peed for relisble and properly gualified
man lor servicing nnd installstion work. . . . To mest this oeed, men who
emn mest 1.1IH'I'IHIDI'I1I are h-u.:u:‘ seleoted by the Utilities ]-_.:
Institute mn ly traiped in sparse time for the work involved.
enm up o “5. and 575 o week. For

ineering
Many

FREE BD.BKLET l‘ﬂll“'-I'JlIH-I detalled Imformation, write fully, giving nge,
EIJ.HI mNEd;, [Ffvesmb nnru,p-.l.mn el

UTII.ITIEI ENGINEERING IHSTITHT[
00-410 N. Wells St.,

Box CHICAGO, ILL.

CATALOG
of NEW and

ond REFERENCE
BOOKS

Lepd broks serve o wellosne

ver Gre Mitlion Yolumes
Srtablished 1902

COLLEGE BDUH COMBANY
ALED BUY BDDOWS

PHOTO ENGRAVING it son

AT HOME

we F“mhh all equipment and materials

Including large photo-engraving camern complete
with lnmpa, lens wod screen, When you have fn-
lEhed the eourse you ean éstabllsh o good paying
inidependent business with the equipment furnished
or wark fx -rutrur at a big salary. Fhoto-Engraving
uilsiry greaiey opp Imbt i Lo |1,I :l.l'r ther lndustry Iu-rl.
prink I||||II|--|r| meaf Populer Meghanies wan engravesl by | b pros
b I AFY FR

mipw S |
wlls [

X! gggg: .

Ll GHTED {‘.iplratt-
mke a benmt Folly enumed pd Case
runy..:--—npmh-—: T &

maghe  button!  Aotomatioall
! T _E ¥ Hh = i flmemsi,
l|f-1! I:'U Clinfatlte = yoir fa-

¥ ll‘F.ﬁmmj_" dediversd Ln Four llr"| Yo FUFF and
b'\ll' A TV |ul|||r|nrr Irl\. pnting , . . Funranteed . -
nman gy law priced, Lo ] maric O l|1r for 15 l'.la,'l

rial ni n{{ k ﬁGFHTir el Mectas abwut He Profite. MAGIC

4234 Corans Ave., Vit Dent. B-ITO, i Louis, Mo.
Let us recommend the best books to study
Popular Mechanics Press,

Chicago, Ilinois,

3000 ITEMS

FRE WHOLESALE

CATALOG

on any subject.

sPORS

wholesale mmﬁrg‘ l

’4':'-1-] Hot off the Jress Shnws
over  S000  fast  sellors  of
EVErY ides |JIF|II| m ot rock
bottom wholesale prices. 106
e are chuck !"1|'1 aof har-
puins  nnd 15 Big Money
Making Plana for Agentas,
lobbers and Dealers This

ecatalop is 'REE—Send for
it today
SPORS COMPANY
12-35 Main Street
Le Center, Minn.

SPOAS COMPANY

ISRl SRS

Al LN
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I-EI FUBLIGHERS® FHOTO.

Are You Interested in

MODERN SCIENCE?

Learn about latest developments in Aviation—transport
slanes, dirigibles, stratosphere balloons: also Chemistry,
fology, Mathematies, Electricity, Medicine, Astronomy,

ete,, from the NEW Merrinm-Webster! Construction de-

tnils of equipment such ns telephone, radio, telescope,
microscope, ice-machine and dynaumo shown in dingrams,

For authoritative Information on every branch of science

Consu]t WEBSTER'S NEW
INTERNATIONAL
DICTIONARY 3o

Edition

An entirely NEW Creatlon—from cover o
cover— barked by 207 (amous aothorltles.
Glves you accurate, elear, comprehensive and
up-to-dats Information on more subjects thin
any oiber volome sver published. Over G00,-
00 geparate entries—122,000 more thin any

oiher dictlonary.
Bﬂnklﬂt FRE El’:rTli:lng tﬁ:;hstcr

wour bookstors, Send now for Interesting

FHFE BOORLET 101 Questions and Thelr

Anvwers,” “'Pronunciation Test,” full infor-

mation on this great new Merriam-Webater,

G.& C. MERRIAM CO0., 633 BROADWAY, SPRINGFIELD, MASS.

GNARTLESSONS "’"ai
;tnd nn!l i! 9'& la-r L‘.-cmph!l: E-D-Ill'“- pellhuld

DAY s s posinge. MOMEY BACK o delinht=

i -.rl e liarming yEEr BREAFE !lmsalrﬂu MOMNEY!

Becoma Talented Artist with Big Income
EDUCATIONAL SUPPLY GOy Dupt. AIDZ RACINE, WIS

'Jllll_"_ TS

-hlm-': |JI|P'.. LI'
START OWN BUSINESS RESILVERING MIRRORS,
REFINISHING METAL, plated articles, auto parts,
refloctors, tablownre, ete, Experience unnecessary.
Small investment for portable home outfit, Write
SPRINKLE, PFlater., 120A. MARION, INDIANA

a“mei CviIL ENGINEIE_RI!G

or Examination 239

.
1,600 IMustrations. New 1!
vised edition by twelve of
America’s greatest engineers.
Insbisles: Burvering, lerhlgen, rsifiresds,
wlesl siruclures, maunlei Iﬂ lnll.l:l.'l'l'l.l'l.{...
wainr supply, rrI.-i-d ballding, vin,

r

Earn ’S,DOO"" a year and up

wres by Adennpdsr Murmy, (npmos

Civil engl=
neers are
Tublie works and not n dime 18 spent untll the Enein, .

has prepared
plans, Then He must direct the work. It's a blg job and there are
not enough men to go around. Everywhere you go, you see road
work going on—water and sewer systems being bullt—vast projeots
of all kinds, Here |8 Your Oppertunity to get the nm train-
Ing right st home. These books are eomplete and sim tten 8o
an:mn& ean upderstand them. Start now on our FR mmln.nﬂun
plan. Mall the eoupon without obligation,
illlihllllllll-—l— —— — — —— — —— O — — — — — — -
Amarican Technlcal Saclety,
Dapt. C-215, Drexel at 58th 5t., Chicage

I want ta BORROW the CIVIL thlkl:!-'lt[Nn Cyelopedia for 10 days FREE.

I will gladly pay the few cenin szpress, hist | am to pay wothing for the luan of the

Ths wl.u.r—- ' T return i |uu within 10 days, If | wish ts keap them | will jond you

iJ Il: ‘rltl-:ﬂlﬁ:‘ days, then B & monlh untll spocisl sdvertising priee 3030 & paid
L2 ] ILRIIT TS

L
MAldress,

Hotwe dd'm it i sthun Minde im
Lhme e i fad e Lammp
Tazidsvmy ?naﬁwwd'm& 85¢

For tired bisl-
nesa men: for the
older boys, tool

Boya with hob-
s bies nre befter
boys;: and be-
pome better men,
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Learn this Art:

Learn Taxidermy (also tan-
ning and fur w ork)at home;
direction sheets will be
mailed to you. After4 or
5 evenings of practice in
spare time you should sue-
cesalully mount the simpler spee-
imens of hirds and fish, There-
after praciice mnkes perfect
Very  inexpensive — Taxidermy

supplies, such ns glass eves, ete,,
cost so little, Booklet fres.

And Profits, too

Muleolm Greany made o pguir-
rel lnm MNow he writes us
that he Pu.a 15 orders for squirrel
lnmips.

Figure his profi

Beautiful
Decorations

for your own home
or to sell to others

Work out your own ldeas
for Iamps, book ends,
olocks, ete., ete., deco-
rated with stuffed speck-
men of squirrels. rab-
bits, white mice, plgeons,
:I'mgﬂ, l‘.‘tﬂ., ate,
Also ecomien]l things:—
ulrrels  boxing, frogs
playing fiddles, chip-
munks Aghting, ete., ete.

Mr. Sportsman : |

With wild gume Srarcer

Send

Coupen

p,|:|.|1 pearcer, you'll get
e ||| wiire out of one
|_I-| men you parsonally
mount thin out of your
former big hag ]"Eapﬂ.l‘u

yaursell new. Practies
up on Taxiderm
before the scason

Free Boolc

To J. W. Elwood (Fu 1009
3372 Elwood Bldg., Omaha, Neb. |

Without any aobligation send me (frea) {uur Hustrated book
telllng me how I ean gulekly learn the knack of Taxldermy,
Tannlng and Fur-work from directlon sheets sent me by mall,
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LEARN TELEVISION with RADIO-NOW!

Fine opportunity for experts in this
amazing new indust NEW busi-
ness in a NEW era offers NEW oppor-
tunities for big salaries! You learn
Radio and Television from beginnin
to end in our marvelously egquip d
labs and studios. You actually operate §
thousands of dollars worth of expen-
sive equipment. You get expert in-
struction and skillful guidanee by
radio-television specialists.

Demand for Television Experts

Televigion now perfected and read
for the market ON THE NEXT BlG |
BUYING WAVE. Business leaders predict
new svetem television will require thou-
sands of relay and broadeasting stations
Ultra-short waves will permit eighty thou-
sand television stations in America alone.
E.T IN KOW and “'buaild
up” with the worlds next
bald lar indusry.
& MONTHS THOROUGH,
PRACTICAL TRAINING
Qualifies for radin-phone lcenss
(st Class). Complete up-to-the-
manutrlhhurq;m micslern ' work-
ahle" Lebevision pmrﬂmrluw
ing the new ulu_“ t1-"[:1|.r-lh:nl
Tl'""" 'hﬂ”} :I'::nnmlt!:'m rl?mmnl;;'.l'rh'\'l-
v h;*uhm Wi ALndEmmwm!
ng & [+
Sation. Write for. free boak " Fle-
l;,||m I'I|1 !'hr 'a.:lr HOW !

$. Q. NOEL, Pres. First National Television, Inc.
Dapt. A-2 Hﬂflulhtildlqlluim;:mu‘m
Without ol wend me postpaid FREE [lhust

Air", uu“!igum:l.m ﬂp;ln]!ﬂ'l.lrltm in television. 1 am 17 years or older

Name

fures
T:!.i-l.l'l-‘.h ALT

Uptosi5aDay!

An smaszing discovery bas solved 8 way o
malce wax liguid for wasing and cleaning car
+ =+ permits both jobe in wumtmu,..
quicker better than old met Mnkea
old care look new and keeps show room fnish
on Hew DO the oame s BLUE MOON
LIQUID \'LL‘r ET WAX POLISH. Prospecta
buy on sight demonstration. A eineh to sofl u E
o 30 cans & day pocket your B15.00
rommission. A free deal lor yoor custemers
arvd B fres deal for you makes this an irresistible
selling npnm.'l.umly

Write Today for Free Plans

Bendl wnur pame anid sdidress fop rested 'lrn skl
ws ahow yom how to @get into & dignified mﬂﬂ,nw
wwn wiih & 7ho lsvestment.

Blue Moon Produsts, Bex 544, Depl, 302, Weansocket, R. 1.
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"KNEE ACTION"
forYour BICYCLE

FLOAT over cobble
ptones with 1934
Packard smoothness., Sall

| over curh stones  with
—_— hardly n 1;rn' mnd wateh
T — ,'.'{lI!Jr frlenids marvel. It lile
"‘1—7—'_""'—\—-_._\_\_ mlli= larther and fhasicor
L.

Sy gt without getting tired.
.y fe=mtii=. Anybody can stiach
- to any bloyele (n

y, two minutes with a wrench

o Mothing to wear out or get out

) ol order, Losts & lifetime. Heo

\t frst In your town to put Knee

: Aetlon on your hleyele, BEND

1 NOMONEY] Rush posteird for

yoiur KNEE AUCTION and pay

proslman anly =1 00, plus E-rvr

i # cents postage, when he dedlvers

; It 1o you, We also send FREE

ST £ detalls of how you can make

i, Ll L e = money salling to yvour friends

\“‘u-.__.:f_ KEnee Action Compuny, 1453

— Taft Road, Depr. X-957,

Cinclanatl, Ohio,

CARVE ME IN WOOD

Complete book of lns rr jetlon “ Modern Wood Beulp-

.g' I = how N emrve wistuss uf peal
LHI’a:ullrISI.udlnl

w M 1. md 2 J---'

Ens h ula- t Cantery
j: Ethux

EARN MoNl‘;Y WoRDERFiL
s NVENTION

ki
or skide line, part or foll time. D-—M-.-rrmuht
WEITE=get establizhed for exclusies territory. Horryl
Justrita Mig. Co., zn“. Southport, nlﬂ-t:w-s:.. Chies

DIVURCE EYE CRUTCHES!
€0,

Hnndmnp. The NATURAL
EYESIGHT SYSTEM makes
Victory over Glasses Possible.

You are the Judge—your eyes
the Jurv—when the Natural
Eyesight System goes on trial
in your home for four months
on our 100% MONEY-BACK
GUARANTEE.

il Full Information Mailed FREE
| Natural Eyesight Institute Inc. l

Dept. 62-H Los Angeles, Calil.

MNufond Giants
Walgh up to I 1bs. vach.

> START IN YOUR BACKYARD
¥ Big Profits

Market Waiting i '5yericny FREE
Demand exceeds supply everywhere.

Start in your backyard! Any climate suitable, We
furnish breeders,
Write for free illustrated literature today.

AMERICAN FROG CANHING COMPANY
Dept. 123-8

Breeder 1 10,000 egEn vearly.
Modern methods hatch over 90%,

BOOK

instructions and market.

( World's Largest Frog Marker)
NEW ORLEANS, LA.
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AMBITIOUS YOUNG MEN
Moderzate

[

Here 13 your greal chanee of a 1etlme to propare for m good
year around payving business . Proven by [t®8 wucorss
during the depresision. Coal Mershandizing apens to you the
door of opportunity, Through the development of mechanical
ftokers for industrial and home use, the serviees of intelligent,
tralned salesmoen are in demond, today, more than eover,
Enroll at onee ln our complete, ensily mastered home-study
course of 24 lessons, e the first (o subseribe gnd recolve the
benefits of our surprisinely low priee and liberal deferrsd
payment plan yoii enh chelly affonl. But you MUST ACT
promptly, a8 the price will be materially advianesd after the
firnst thousand enroliments., Heferenoes—Detrolt Savings or
Commonwealth-Commereial State Bank Write TODAY
for full information,

Wrestling Book FREE

to hae an .:n‘l.]rt "'j"“m; Hm-.-.nE- -||1r|r|:|;'|r' wresiling
|r f ad Jioiteg, Develop m spleisiisd sl |, R
L:- i lamesats pragared by famous WORLL'S U rlﬂ!ﬂ“ﬂﬁ“—

Frank Gotch and Farmer Burns

| ickly learned at HOME, Fe strong. be HM”FI] !i‘-ﬂ'l"l'l

B o e ke, the SEURICTH, fu o bl witl:

The mll-nroa: exercins, A W 0

a g6l wiso for |‘JIJI|:I11'1.I|I-III'II.F;1r ; “ rr ”t'
=proapectus—ieils nllabou

ety Tt HOOK FREE—Etx

. Omaha Hu

tllnd

fl.l [0
WRESTLI bunegiel FRE
for I]-'.‘t'.n’d;“:Ii tfghvuml Sand § r:nu!.- forpostnare.

Farmer Burps Schoal of Wrestli 3372 Elwood B

NEW POPULAR MECHANICS
BOOK CATALOG

1036 edition *'A Billion Ideas”™ just fssued. Thousands of
useful books on practical subjects deseribed and ilustrmted
Will be sent upon receipt of three conts in stamps to cover
POt

Adidress

200 E. Ontario St

Popular Mechanics Press Chicago

Profit from Books

‘.l‘u'nu.la.r Mechanles Prems gpeclalizes In supplylng books on any

bject. Look over this list. Check the books you want, and mall

I.]:lh advertisement as your order blank. Wrlte for Informafion nbout
boaks on &ny special subjest you may be interested in.

AIR CONDITIONING LANDSCAPE GARDENING
SERVICE MAMNUAL e
Bmall Unit Apparatas. . $5.00 LEATHER MAKING AND
ARMATURE WINDING Home Tmmlw ..... .. 51.00

and Motor Hepalr. . . ... $1.00 LOCKSMITHING
AUTO RACING Hevisad Edition .52.00
How to Bulld Dvrt MONEY MA
Track Racers., ...... FORMULA
AUTO REFINISHING "Lﬁﬁﬂ.ggﬂﬁiﬂl ------- $5.50
Dieo With Bpray Gun., $1.50 Raise 1 s
BRICKLAYING or Market...... ’: 75
l“:ﬂl! IIGNI
and Faney....... $1.50 on. e £3.00
CAMPS AND LOG u‘r'ﬁ:nu MAKING =
Cabina ‘B\l“d-""} . $1.00 ecellent New Book, . .51.50
leITEIING

CARBEURETORS mu auu
New, Revised Editio :.ﬁ
CHEMICAL MAGIC

T e

Learn at Home 'Without
Musie or a Partner ., . . 52,

Best Instruction Man-
R S bk $1.25
RADIO Fl-l‘l'ill‘ri COURSE
New edition,
Ir.rhnlnu -hnut R:%

ADVERTISING SECTION oA

IT YOURSELF

Build your own vehicles
with 10 x 234" Doenut
=% Tires with cadmiom
plated ball bearing dise
wheels. Their per-
formance is amazing. This airplane type Doenut
cord tire was invented by A. J. Musselman, who
developed the originnl air-wheel for airplanes and
mu-tur vehicles. ut Tire patent No. 2015459.
uires only 12 to 15 Ibs. of alr to earry 200 Ib.
:.:.:'L tire. These Doenut tires are revolution-
izing tht tire industry. They take less power to
ropel, literally Aoat over road Pumpsand are winners
Fn consting contests. You can build any of these
vehicles in a few evenings’ spare time at home. Send
25¢ for derall working blue prints for any vehicle
shown above except Derby racer, or 50c for any three,
except Derby racer blue print, which is $1.00. Catas-
log of building sets, wheels and paris, FREE.

THE MUSSELMAN PRODUCTS CO.
6247-B St. Clair Ave., Cleveland, Ohio

MUSSELMAN DOENUT CORD

TELEVISION.TALEING PICTURES. SOUND

in 12 Weeks in Great Gn’m Shops

MNow ia the time to prepare lor Radio’s biggest op-
portunities. Tm!.nﬁ:r men are need . _fellows
ekilled in Broadceasti Radio "-t:nrlrlnl:. Tnll'.m
I'lctun:u Sound Repr ul:tlun Getin on the

floor of Television. Get started toward a real ulun.'
where men with ctical truining are assured of
steady jobaat pay.Startanytime...you don’t
need previous etpr.-nm or advanced education.

DRAWING
rmnnd

-5
FHIIHTUII IIFHI.IHE
Fintshing

BOD, coscivnns .,H.ll
HYPHOTISM
I:cmrm Hecome an
oy PR e 2,00
III'H'E TION, TIII.IR
How to Proteet and
Merchandise. . .. . ... $1L.50

.54.00
u[rnlﬂtlﬂﬂ'lon SERVICE

Mamn
(All Makes)
RUBBER ARTICLES
How to Make, . ... .. .+
SHEET METAL
Construction Work , ., . 52.00
iTAH! l:nlt.l.ll:‘rll'ln

3
lh-m 01"“-"- License
How to Obtalin . .. ..... N
TAXIDERMY, HOME
Muu.ut Tﬂlphlm

$1.50
“PﬂrﬂUE 'I' :llﬂll- WORK

PRI KPR, -, (1

Books sent C. 0, D, anywhere In U, §,
Just check the books yon want, and mall the whole advertisement.

It la your order blank.
the priee and few cents
ordering please Include 1

Wm-:; postman hands you books, pay hilm
Age.
cenits por book extra for postage.

It you eend remittance when

POPULAR MECHANICS PRESS, Room P-2, 200 East Ontarle

Et.. Chicage, Il

I'LL FINANCE YOUR TRAINING!

If you are short of money, don't let that stop you.
Send for details of new easy payment plan which has
enabled hundreds of desery En.g fellowa to get Coyne
Truining with very little money. 1f you quallfy you
can get yvour training firset.. then pay tuition
back in small monthly payments starting 5
months from the day you start school or 60 days
after the required 90 day training period.
SGET THE FACTS FREE
hi‘:trum hich talls shaat

f-:u L\L mm u: R hl‘r‘l‘- -
and & i e AR an'" Plan,
-- ----I-l.l‘-ll.l---lllﬂﬂlll.l
:.. 1..'.-, LEWIS, President 186

o Division, Coyne Electrical Schoal
500 §. Pauling St., Dept. 20-3H, Chicago, 1N,
Send me yvour Big Free Radio Book and all details
ol your *'Pay Tultion-Alter-sradustion™ Plan.

lﬂliﬁn
e ﬂﬂ
sarn whils laas

DEANERE. '\ v v b s e al AGE
ADDRESE, .. sosvrnsrsansresissrsrssatesres
CITY (i cvveiiiines s iaiesias v STATE




POPULAR MECHANICS ADVERTISING SECTION

(Continued from page 28A)

slight inward pressure, they adhere to each
other as though magnetized. Perhaps some
reader can give me the explanation of this
phenomenon. Is it magnetism, electricity,
atmospheric pressure, the result of a vac-
uum, molecular attraction, capillary power
or what?—J. O. Perry, Chicago, Il

Snake Without a Reverse

“Some of your
readers might like
to know whether a
snake is so con-
structed that it
can go into re-
verse. The follow-
ing clipping may
throw light on the
subject: ‘“When
Mrs. John Rose-
crants went to the
cellar of her home, she spied the tail of a
snake protruding from the top of a soda
pop bottle. She found that the reptile, a
bull snake, had stuck its head into the bot-
tle in pursuit of a mouse and was unable to
back out. Its body was neatly folded sev-
eral times inside the bottle. When the bot-
tle was broken, the snake measured thirty-
three inches."—Ira J. Smith, Cordell, Okla.

— %3 THEHES

It’s Snow-Car Time

“Enclosed is a picture of a snow car that
I built and tried out last year, It worked
fine mechanically and steered all right.
However, the snow had to be quite hard to
carry it. The car has a Henderson motor.”
—Evald Gorsgren, McGregor, N. D.

“I am sending you a picture of myself
and one of the 5-tube a.c. receivers that I
built from the article in Popular Mechanics
Magazine. As the set gave exceptionally
good results as to quality and selectivity, I
built four of them for my family and have
not had a complaint on any one of them.
Your radio articles and blueprints are easy
to follow."—John W. Rohrn, Canton, Ill

Wonderful Tone

“I have a car radio, assembled from dia-
grams in your magazine, in a car without
suppressors, but with two antennas under
the running boards. This set out-performs
all sets around here. I have picked up a
station on every wave length and the set
has a wonderful tone. I also have used it
on a battery with a four-foot antenna in
the house with just as good results.”"—H.
A. Pond, Wichita, Kans,

From Far Malaya

“I have been reading regularly your mag-
azine since 1913 and I have gained a wealth
of knowledge of value to me, a prospector
of commercial minerals in British Malaya.”
—Ong Ghim Phoe, Federated Malaya
States, Malaya.
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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-
matics Training. Mathematics
is the foundation of all me-
chanical and seientific work,
and of all business or industry
based 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-
matics to solve technical prob-
lems and to improve, speed up
and cheek on yvour work and
the work of others.

Now you can learn mathe-
maties by an easy, inexpensive
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 J. E. Thompson, B.5., A.M.,
Dept. of Mathematics,
Pratt Institute

Thess I:-mkai‘ start right fl]'um_ l}hn be=
A cmp'ﬂtﬂ‘ ginning with a review of arithmetic
that gives you all epecial short-cuts
Course and und triek methods that save countless
HE"E rence hl}[}l]‘ﬂ of }'Drur 1tlru.l:. '{'h[‘l: I:t'I”:T l.lrl:lln
right inte higher mathematics an
Llhrirr in gh“uw vou hn.E simple it is when an
5 Volumes expert explaina it for you. In no time
J; at all vou will be tackling with ease
Arithmetic the most difficult questions on this
Algebra subject.
Geometry : ]
Trigonometry An Elpﬂﬂ s
Calculus Simplified Methods
1595 Pages lllustrated | Mr. Thompson, the suthor of these
books, has had many years' experi-

ence inYmathematienl training. He
presents each practiceal method and problem in the clearest,
asimplest wny. He gets right down to the kind of information
that you need in your daily work.

Send No Money — Mail This Coupon
for FREE EXAMINATION

r_—— — — — — ——— — —-————_--—'ﬂ
D Van Nostrand Co., Inc. |

250 Fourth Ave., New York

Bond me MATHEMATICS FOR BELF-STUDY in & I

volumes., Within 10 daye I will either return the books or

sond vou $2.05 as first payment and $2,00 per month for 3

months—total $5.05 (59 discount for cash). |

A, o A R R R A R |
City and Biate......ccciiciscisnssnansisons M i |
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Every Needed Fact, Figure, Formula
Every Shortcut and Special Method

in the
WHOLE FIELD of
MATHEMATICS

Now in ONE Handy Volume

For the first time you can hsve this wealth of practieal mathe-
matieal information, mvelin? ével ¥ trooe and business, eon-
densed into one handy book for quick reference. This volume
puts rught at your finger tips instant facts and formulas for
making every kind of mathematieal ealeulation. From hun-
dreds of different sources, this
priceless  information has  been
gathered ether, bolled down
into brief, pmple language, and
applird to actunl problems. Every
man in business, every man in the
mathematieal trades, every man
who ever uses n tool or has to
ninke ealeulations or estimates
in office, shop, or home, will find
heren treasury of money-making,
money-gaving idens,

THE
HANDBOOK
OF APPLIED
MATHEMATICS

No Tgrm:'iuu: knowledge of mathematics
is needed. No study is

required. The specifie

See How Thoroughly information you want is
cu he edsy to find, by looking

It vers t Needs it up in the index. The
of YOUR Work book takes up every
Arithmetic Lathing and trade and gives you
tincluding Plastering practieal methods,
Slide Rule) Painting easily-worked formulas
Algehra Plumbing for solving every prob-
Ceometry Heating lem. Thousands of spe-
rs Machine Shap cifie examples show you
Trigenometry 4. tamotive just how to make your
Welghts and op caleulations. If your
Mensuras Sheet Metal work invelves mathe-
Mechanics E“’uril 5 m"EIT-T rIn p:ln;.r wa?h thh‘:.q
eciricity Leb] gte reference hand-

E‘ﬁ;;:ﬂ:?i;::"’ kﬂ.l:, and book Is an indispenzable
o AT art of your egquipment.
encrote Print Shop t 18 af amazing time
Brickwork Bunineas Eaver for any ong eof=
Carpeniry and Mathematics cerned with engineering,
Bullding Accounting architecture, electricity,
mechanies, eonstruction,

automoblles, machinery,
printing, or any other iIndustris! work; or with aceounting, auditing,
manufacturing, costs, tuxes, or any other busines mathematics,
No practical man, no house owner who makes an ooeasional repalr,
no one who has a home work-ahop ean afford to be without the
valuable information quickly found in this book.

EXAMINE THIS BOOK FREE
Send No Money—Mail This Coupon

F_—__———-————-————_--1

| D. VAN NOSTRAND CO., Inc. |

| 250 Fourth Ave., New York |
Bend me on approval The Handbook of Applied Mathe-

| matics. Within 5 days after I receive the book, I ean |

I return it and owe nothing. If I keep it, I will send you I
£2.00 as first ppyment and T will pay $2.00 monthly there-

| after for 2 months—86.00in all. (5% diseount for eash.) |

I — (P, M. 2-36) 1
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STEP UP, MEN, AND HEAR ABOUT
THE FAIREST OFFER EVER MADE
TO PIPE SMOKERS ANYWHERE

Ve, R, J. Roynolds Tob, Co,

Here's the most attractive offer, we be- OUR OFFER
lieve, that's ever been made to pipe
smokers, Simply go to your dealer and TO PIPE SMOKERS
get Prince Albert. Smoke 20 pipefuls. If
you don’t say you've had the best pipe

Smoke 20 fragrant pipefuls of

smokin' ever, the makers of Prince Albert Prince Albert. If you don't find
will return full purchase price, plus post- it the mellowest, tastiest pipe to-
age, just as the offer says. bacco you ever smoked, return
What to expect—We know that in thetinwith the rest of the tobacco
Prince Albert we've got the quality—the in it to us at any time within a

taste and aroma—that men are looking . .
for. So now we ask that you, too, try Prince monthfrom this date,and we will

Albert. Test Prince Albert under our refund full purchase price, plus
positive you-must-be-pleased guarantee. postage. (Signed) : .
Note the special “‘crimp cut.’”” It makes R. J. Reynolds To- |

Prince Albert cool, mild, and long-burning. PJP r <
Prince Albert is packed right—in tin. ::;.::cot Co!;p]ﬂ.n‘j’, - !HL{AIHH’I
And you are assured of your full money's g Sl :B' - ’ :
worth in the big 2-ounce economy tin of North Carolina. f
Prince Albert ... around 50 pipef ul:i. : '
PRINGE ALBERTAASE.
3 fragrant to- : ﬂﬂi L'w-'ﬂ'm; B ur 2
baccoinevery2-oz. 5 EITe 5 F:EANI}

-—-Z‘é W ‘7'0?' J‘Me_ tin of Prince Albert — c{-i 1::.,::#

When writing fo advertisers please mention Popuwlar Mechanics
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By *
Chas. E. Hewitt, Jr. ,_b__,,"z:n-"
ERMANY'S inventors o
and manufacturers :ir".

have been concentrated
on one grand objective—
to wipe out all imports.
By their skilled team-
work, several major bat-
tles of this import war—
and incidentally, of the

Artist's Conception of Electrical Experiments of German Scien=
tists in Effort to Break Down Atoms

next real war—already have been fought and won
The greatest single victory to date is the comple-
tion of the Bergin factory in Mannheim-Rheinau,
where the production of sugar - from wood wasle
has been placed on a commercial basis. By th
new process, the German people will henceforth
! . ) be able to make cake frosting from tree bark, fat-

Biock of Insxpinies Rusidow Material  ton, their pigs on succulent meals of sawdust, pour
and Suitable for Partitions resin on their salads, and
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old twigs and branches. The Bergin “Won-
der-Works” was built by Dr. Friedrich
Bergius, Nobel prize-winner. His co-
W itz Koch, Prof. Erik Haegg-
lund, and E. Faerber.

The Bergin Works will produce weekly
125 tons of sugar, sixty-one tons of lignin,
and eight tons of fine vinegar. Any por-

tion of the sugar output may be with-
drawn before the final process of refine-
ment and marketed instead as super-grade
fodder, in the form of dark brown blocks
somewhat resembling maple sugar, Like-
wise, any part of the daily output of six-
teen tons of sugar may be turned—by a
further wave of the Bergius wand—into
., commercial aleohol, 100 pounds of wood-
* sugar yielding four gallons of 100 per cent
« alcohol. Production price of the new sugar
" is officially stated as thirty pfennigs or
- about seven and one-half cents per pound.
- Bergius’ “wood-sugar” differs in no
 physical characteristics, including taste
and nutritive value, from the sugar now
~obtained throughout the world from sugar
.= beets and sugar cane, Though “artificially”
. produced, the new sweet has nothing in
common with the non-nutritive, highly
concentrated “saccharine” developed dur-
ing the world war.
As far as raw material is concerned, the

[ Y X

Dr. R. F. Jackson and Dr. Sylvia Goergen of U, 5. Bureau of Standards Who Discovered Aeid Treatment
te Convert Starchlike Substances Found in Dahlias and Artichokes into Sugar

Bergius invention is nearly as great a tri-
umph as his colleague Bosch's “fixation
of nitrogen,” which drew its main ingredi-
ent from the air itself. For the new alco-
hol, sugar, vinegar and fodder are obtained
from a source which for practical purposes
is quite as inexhaustible and which has
hitherto been considered useless—waste
wood. This literally means scraps from
woodworking, branches pruned from fire
wood, ordinary sawdust, plane shavings
and similar waste.

But “food from wood,” spectacular vic-
tory though it is, is only one sector of Ger-
many’s all-round war against imports. In
the gargantuan struggle to stamp the fa-
mous “Made in Germany” also upon every
article sold at home, one other epoch-
making invention has long been famous.
Everyone knows how Bosch and Bergius
“cracked” eoal to produce gasoline and set
the Fatherland free from dependence on
foreign oil fields for motor fuel.

This year’s development of the by-
products of the Bosch-Bergius process are
no less important, and for the public even
more amazing. From the same cheapest
variety of coal the German dye trust has
placed on this year’s market, cups and
saucers, radio cases, magnifying glasses,

1('.“!!@::1 to page 144A)
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Wanted —Uses for Tiés \'

FORGERY PROOF

ﬂDTI '-'-TII"
LaMP SHADES

BELTS, PURSES +
AND BILLFOLDS

DISTINCTIVE
CANDY BOXES

CIGARETTE TIPS

S SWEATBANDS ™
FOR HATS

UNUSUAL
KMAS CARDS

« Birch bark is looking for a job. Time
was when it found employment only in
Indian canoes and tepees., Then craftsmen
found a ready market for birch bark in
the souvenir shops of summer resorts,
Now the discovery of a process of splitting
birch bark sheets into multiple layers has
developed this bark into a versatile raw
material that has already launched a new
industry. Decorative, tooled goods, bark
paper that is forgery-proof, purses, cigar-
ette tips and artists’ material are some of
its uses, but this infant industry is solicit-
ing ideas for other uses in the commercial
world. It was Ray G, Houle, erstwhile av-
iator and Chicago lawyer, who developed
in the White Mountains of New Hamp-
shire the process of peeling birech bark
into thirty or more layefs of tfansparent
therESS Hy a so temné}:mcfss it is made

.ri‘IH. = N

% T

These Are a Few of the Many Commercial Udes_
Already Found for Birch-Bark Tissue

as smooth and pliable as fine leather,
yet unusually tough, It is unharmed by~ 3
acids, and impervious to water. Dip a~_]\
sheet in water, remove it and touch a
matchpn—dry as ever, the bark burns
like finder. This quality makes it val-
uable where a lightweight, waterproof
material is desired; as a lining for shod
as a substitute for cork in cigarette tips,
and as a sweatproof lining for hatbands. It
can be soaked for hours in water without
being affected. Birch bark, with its beau-
tiful markings, is being made into lamp'
shades, wall panels and artistic boxes
laced b;llfﬁlds, cigarette cases, belts and\
purses resembling tooled leather The New
Hampshire craftsmen, with an inexhaust-
ible supply of material, are busy hunting
new jobs for birch bark in industry. They
do not injure live birches by stripping
them, but depend for their supply upon

bark from trees already cut for the mills. | :

{[Natives of Ceylon capture young par-
rots by pouring sand into the tree-hole
nests until 't.he hule is filled and the birds,

e
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Magnetlc Vibrati g error retarding cltects have

. been achieved by coating
. - wood with fire-resistin

t 5 blood albumin, sodium
silicate, artificial resins
and other binders. No
wood commonly used in
buildings and other struc-
tural fields is strictly
“fireproof,” because no
known treatment pro-
tects wood from destruc-
tion under very high
temperatures. What the
latest method does is to
make the wood fire-re-
sistant. Such wood offers

i L, |

(e
"Cals

-
e,

Ll

T o
& o many possibilities in re-

< B ucing fire losses.
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"Tin Stool Pigeon”
Betrays Secrets
of Prisoners

All conversation df

prisoners in their cells at
the Columbia reforma-

3 Clear, sharp television pictures without tory at Lorton, Va., is recorded by a
j the use of a cathode-ray tube are obtained stofT pigeon made by one of the prison-

e
NLRD

o
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© Mirror Hung between Poles of Hﬂll-'lvlﬁt! Coil Vibrates 5,000 Times a Sec-
ond, Reflecting Sharp Pictures on Television Screen

i by means of a vibrating mirror which re- ers, The communication system, which in-

, B flects the picture on a two-foot-square cludes both a sending and receiving set, is

3 <. “» screen. This method of scanning was de- connected to every cell in the institution.

¥ :_ veloped W‘William It can be used to address the prisoners as
- P iegs, Light from a 500-watt projection well as to listen in on their talk.

lamp is polarized and passes through a
Kerr cell that modulates the beam, Thence
. the modulated light is reflected by the

mirror to the screen. The mirror, a pol-
. ished steel plate with a rhodium surface,
- is suspended between the poles of a mag-
‘netic coil operated by rectified power from
the ordinary house circuit, The mirror it-
[ self vibrates 5,000 times a second and its
cradle mounting vibrates at right angles
twenty-five times a second, throwing

g twenty-five 200-line pictures on the pro-
. jection screen each second. This scanner
Y. is inexpensive and quiet.

\
g‘_l.q'a'gluod Product Fireproofs Wood

Blood prnducts are used in fireproofing -
wood at the Ed .5_______1131135 FDTE!St Products 5 EBEH“IO\!((W -u:n.rmrl 5 ‘;":*"n' R:!L:r;gl
s Lab-uratury at Maduon Wis. HIk’Ed ﬁl’E— pl!ory '-"!l"'hll:ﬁ m';?‘ﬂu i d
ARl nery—IT aj
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Tire with Flexible-Rib Tread Stops Car Fast

Quicker stopping pow-
er is claimed for a new
tire constructed with a
flexible-rib tread. The
narrow ribs extend
around the circumference
and give unusual soft-
ness. As a result, the tire
literally wraps itself
around rocks and other
road ohstructions, thus

“swallowing” instead of resisting them.
When the brakes are applied hard, as in
an emergency, photographs through plate
glass reveal that these thin rubber ribs
form a serpentine pattern, each acting as a
squeegee to wipe the moisture off a wet
surface or to cling more closely to a dry
surface. In actual road tests, the stopping
distance is about half that necessary for
cars equipped with tires carrying conven-
tional treads. In a test on wet pavement,
the thin-ribbed tire stopped a 3,500-pound

in 12[! feet,

car going sixty miles perhﬁr
e " g /7 . 1:- y ﬂ-

Several Views of Rib Tread Tire; Right, Center,
How Ribs Act as Sgueegee in Stopping

Car makers previously had set 160 feet as
the distance required to stop a similar car
traveling at the same speed on a dry sur-
face. The General Tire and Rubber com-
pany, maker of the new tire, claims great-
er safety from blowouts, as the construc-
tion results in development of less heat.

lgun{q‘:r( !;e{ivers Fluid from Can

in Accurate Meas

Convenient for
measuring small
quantities of oils,
glycerine and oth- o 4
er liquids and for | i3} .
filling small bot-
tles, an automatic
measuring pump
is now available.
Double-acting, it
delivers either a
half ounce or an
ounce from the
can at each stroke \
of the plunger. It is made of brass and is
accurate and clean.

e
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. six feet of lead—cosmic rays | ELECTRONS

S et N -
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GREATEST

cently carried by Capt. Albert
Stevens and Capt, Orvil Anderson

on their record flight above the
g earth, was made and designed at
“w~._the Bartol Research Foundation
ML Institute. The re-
sults obtained by this apparatus
will take considerable time to
tabulate and study, but Dr. W. F.
G. Swann of the Bartol Fopnda-
tion has announced that it was

found that the higher the appg-
ratus was taken, the more numem

ous were the waves. M:ysté

rious as are the origins

these cosmic rays, scienti

can count them. The countet
merely consists of a glass
tube, through one end of
which a platinum wire is in-
serted. The tube is exhausted
and sealed. A slight charge of
positive electricity is placed
on the platinum wire, and
every time a cosmiec ray

of light, 186,000 miles per o strikes this wire, the charge
econd, and shorter than any is discharged, and these dis-

S L *, . - & ] :
—thus being able to penetrate ﬁ ' T - — =

wave lengths known to man
[ = & R —

_L"lLNT oF IMPACT
come to the earth’s atmosphergs | pirrereuny Iy O RAT AGALEEY
from the vast universe beyohdh »  SZEVED PaTHS ‘ __EDGEWISE.
Just what are these mysterious P ,_.]
rays? Where do they come from? " o : rpélé;f-'rtfw
Can'iman use thdm"as a source of ] A .
energy! These are the important
guestions over which scientists
ponder.

It has been known that the
earth’s atmosphere acts as a blan-
ket against these waves, and that
they are more numerous as man
rises higher and higher above the
earth’s surface. Thus, flights into
the stratosphere are important
because from them man can learn
much regarding these interesting
and important waves that form

science's greatest mystery.

Cosmic-Ray Counter Carried to
slrnfnlphrr- Er;r Cnp!‘, Stevens

and Capt. Anderson

TRAVELING at the speed

| EHODTING IN

= Diagram Depicting Birth of Matter from Radiant Energy and
The cosmic-ray apparatus re- Evacuated Glass Eyl'mdn, Heart of Cosmic-Ray Rucnrﬂlr
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18o-

charges can be counted. The cos-
mic rays carry a negative charge.

But the mere counting of the _ ,
cosmic rays was not sufficient and u 1 / 160-
an ingenious cosmic-ray “tele- |
scope” was made fer the strato-
sphere flight, In this three of \ i
these tubes were placed in a row . LV o 4 140~
on each side of a box, These tubes 2 y
were so arranged that in order to
make a count the ray must pass
through all the tubes, discharging
all three. This would, of course,
give the direction of the ray, or
rather the direction from which
it came. There were ten of these
boxes, five on each side, and they
were tilted at various angles.

One battery of five telescopes
was placed at an angle of ninety
degrees to another battery of five.
In this way rays from many an-
gles could be counted. Each of
the ten telescopes was attached to |
a dial, and these dials were pho- | r Hﬂﬂ‘
tographed every one-half minute, | ﬂ-’" %{tﬁm 5‘
together with a compass showing |

-y

Cosmie 'Rsy |
40~

?Soundfrs? Balloon

20— |

|
\ Cuerest- B

| _ g g
—— "L under Cloud' " ﬁrrus 2| @

the direction in which the gondola
was drifting. In addition to this,
each one of the ten telescopes was
attached to a device which was
photographed on a continuously
moving film which showed a flash
every time a cosmic ray struck
three tubes on one side of any
telescope.

In addition to this the gondola
carried the older type of cosmic-

11 of a
ﬂlﬂgrﬂﬂ?}ﬁ Hk!ﬁ Various Phenomena and Instru- ray counter; a ball, made
% mfn‘luwﬁn:h cords dntensity of Cosmic Rays {Continued to page 152A)
. 167
A4, ‘_,‘_‘ - L1

O o+ %



LAY 4

S AT,
168 POPULAR

g ML
Powdered Coal Plant Cuts Home Heatlng Bill

Pulverized coal burners are the

latest development in heating the

'\‘.m:uu An eight-room house in

T E€hicago was heated to a uniform
‘lnmﬁu ature of seventy-two de-
grees Fahrenheit day and night
‘Jthmugh one winter by one of the
;’ mm w powdered-coal furnaces at a
3 J jost of only $64, compared with

MECHANICS

132 with a previous
heating plant. Clean, safe,
economical, pulver-

&}uul
Sl
i

VACULUM WOSE FOR

REMOVINDG ASHES

ized coal has been used for years in indus-
trial plants but its application to the small-
home heating problem has been hampered
by the small combustion chamber, fuel-
feeding arrangements and the expense of
providing extremely fine mesh coal. The
company, which has just placed a home
unit on the market, undertakes to deliver
pulverized coal to an airtight, combustion-
proof hopper in the home once every
month or two and its truck at the same

~time pipes away by vacuum the accumu-

lated ashes at the base of the furnace.
From the hopper, the fuel is carried by a
specially designed feeder with a toothed
wheel through a tube where a vacuum de-
livers it to the inlet of an exhaust fan.
This fan drives the powdered coal up a
flexible hose to the burner nozzle where it
enters the combustion chamber down-
ward. Proper-aeration for thorough com-

Pulverized Coal Is Delivered and Ashes Removed by
Hose; Diagram Shows Furnace and Fuel Feed System

bustion is provided in the nozzle. Auto-
matic thermostat control with several
safety provisions regulates the firing.
When room temperature drops one degree
below the desired warmth, a Nichrome
steel wire at the top of the furnace starts
to heat. Forty seconds later, gas is auto-
matically turned on in a small nozzle ad-
jacent to the Nichrome coil, which lights
the gas. A few seconds later the pulver-
ized coal feeder starts, and the gas ignites~
the coal-air mixture as it enters the conme
bustion chamber. As this chamber hegtli
up, the ignition system is automatically™
shut off. Should ignition fail, safety con
trols turn off gas and current. There isn
dust, and only a small amount of ash.

%;" vy & |
very Thousand Miles
HERE are enough abrasives in
the average thousand-mile, six-
quart crankcase drain to make friction
strips for 2,300 packets of matches.
Three tons of air are used by the'
average motor every thousand miles.
Enough water is generated by auto-
motive vehicles in the United States
to fill a river twenty-five feet wide,
six feet deep and reaching from Los
Angeles to New York.
It is economy to change your oil at

l;’?s:’; every thousand
I Jmf I’ .L .'n_'._ 1'
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R HAT would happen today if
w someone discovered a process
for producing gold which would
make this metal as common as

iron and lead?

Part of the answer may be found in
the story of aluminum, a young metal
‘hose history reads like fietion. Less
= sthan a eentury ago, aluminum was a

. e metal, as costly as gold. In 1852 it

was quoted at $545 a pound. In 1879 an
« American purchased a pair of opera
aglasses in Paris and the jeweler offered

an aluminum or platinum mounting for
about the same price. The purchaser took
aluminum—and lived to regret it.

3

FILTERING the impurities from the sodium aluminate solution, one of the steps
LY in the purification of bauxite.

— By H. W. MAGEE

Then aluminum was transformed al-
most overnight from a semi-precious
metal into a relatively common one. The
change in this yvoungster among metals
was wrought by a youngster among
sceientists, Charles Martin Hall of Ober-
lin, Ohio, a youth of twenty-two. This
boy, just out of college, solved a problem
that had stumped world-famous chemists
for fifty years by discovering a process
to produee aluminum inexpensively. His
discovery created a great industry and
made the metal available for thousands
of industrial purposes.

Probably no other metal today can be
obtained in as many diversified forms. It



ALUM|NUM "Comet"” of New York, Mew Haven
and Hartford railroad, and gown of aluminum mesh.

has been adapted to virtually every
known metal-working process and its ap
plications range from wrist watehes and
beads to dump trucks and overhead
cranes, from bottle caps and collapsible
tubes for tooth paste to railroad trains
and airplanes. Aluminum now ranks
fifth among metals In tonnage produced
and nsed, and this month it eelebrates its
golden jubilee, the fiftieth anniversary of
young Hall 's momentous discovery,
Hall, a student in Oberlin college in
1883, heard his chemistry professor re-
mark that the man who found a process
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THIS room in ome for Children presents

an interesting use for aluminum fumniture.

Chairs, hld and d'ﬁqr furniture are alumi-

in fin
for producing aluminumpn 4 commer-
cial scale would not only be a benefactor
to mankind, but would also make a great
fortune. The nineteen-yearold boy
nudged a classmate and whispered, ‘‘I'm
going after that metal.”’

And go after it he did, undismayed by
the fact that the ablest scientists "had
failed to obtain aluminum exeept in small
amounts and by costly processes. Al-
ways interested in chemistry, Hall knew
all the aluminum thus far produeed had
been obtained by chemical means. In
1825, Oersted, a Danish chemist, heated
a mixture of aluminum chloride and
potassium amalgam. From the resultant
aluminum amalgam he obtained a little
lump that looked like tin, which he called
““metal of clay.”” It was aluminum—
the first ever produced by man. Two

o

years later, Friedrich Woehler, the Ger-
man seientist, repeated the Dane’s ex-
periment but gnt no aluminum. He did
““rediscover’’ the metal, however, when
he substituted metallic potassium for
amalgam.

Then a Frenchman, Henri Sainte-
Claire Deville, used sodium instead of
potassinm and had even better luck. He
produced a few bars of the metal and
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T_AELE service and decors
five pieces made of alumi-
‘num with|a sheen not unlike
old silver; Left, the hot rell-
ing of aluminum sheet in-
gots, one of the steps in
pruparin; the metal for its

hundreds of uses.




ROLLENG aluminum plate and, at right,
escalators finished by Alumilite process
to produce a soft, lustrous sheen.

exhibited them at the Paris ex-
position in 1855. Napoleon 111
had a happy thought. Why not
equip an army with this light-
weight metal! He ordered
Deville to turn out aluminum.
Deville produced some. There
was just one trouble with it. It
cost a lot of money. So Napoleon
contented himself with alumi-

num buttons for his uniform and

a set of aluminum forks and
spoons which he offered L[I';l[ld”_".'
at dinners to those in favor at

-
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the moment. Less-honored guests were
forced to eat with Napoleon’s plain gold
and silver tableware.

Hall had read all this. He knew alumi-
num was the most abundant of all the
metals in the earth’s erust. Every clay
bank he saw was a potential source. He
began his experiments in the college lab-
oratory and after his graduation in 1885
he set up a laboratory in his father’s
woodshed., First, he tried to reduce
alumina, the oxide of aluminum, with
carbon and other chemiecals. Failing in
this, he conceived the idea that, if he
could find a solvent for alumina, he
might be able to separate electrolytically
the aluminum from the solution without
destroyving the solvent.

A LUMINUM is particularly adapt-
able to office furniture and fittings.
Note the aluminum chair, lamp, pen
set and other articles as well as the
aluminum trim applied to the desk

Month after month he kept up his
search. Nine months after graduation
and at the age of twenty-two, he found
what he sought. Cryolite, a mineral,
when molten, he discovered, would dis-
solve aluminum oxide or alumina, and
would hold a considerable amount of it
in solution. Highly elated, he tried to
electrolyze his solution. There was no
aluminum. Changing to a carbon eruci-
ble, he tried again, on February 23, 1886.
And it worked! The aluminum oxide
was broken down by the eleetric current.

Hall might have labored even harder
had he known that another young scien-
tist across the sea was working along the
same lines. A Frenchman, P. L. T.
Heroult, also twenty-two, made the iden-



THESE articles show some of the color effects obtained
by means of the Alumilite process.

tical discovery two months later. The same year a
New Yorker, H. Y. Castner, patented a process for
making sodium cheaply, intending to produce alumi-
num chemiecally, but the eleetrolytic process was
:*!ll‘il[}vr.

Hall had a process worth millions but no money.
It was two years before he (Continued to page 1284)
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an( daring experiments. We cannot hold
back. The tide of modern life is sweeping
over us like a flood."”

Build skyserapers in public parks, he
says, and set these skyscrapers on stilts,
allowing a free circulation of vehicles and
people beneath them. The skyscraper on
stilts is one of the basic features of Le
Corbusier’s Radiant City. In a number of
recent European buildings he has demon-
strated how the idea works out.

The first Radiant City, under construc-
tion in the French colony of Algeria, will
be the proving ground for many of Le
Corbusier’'s principles of city planning,
Here the skyscrapers will be distributed
in a geometric pattern, and they will be
set in a landscaped park. A system of
broad elevated and depressed highwavs
will connect the buildings, which will
stand on stilts. The northern exposures
will be almost entirely of glass; the south- - ) ) ) )
ern exposures will be solid walls, to ward uaee F“ﬂdﬂj::.;mé:,ﬁf:.f:r:zﬁf e T
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This Salvation Army Building in Paris Incorporates Some of Le Corbusier's Ideas That the Modern

Building Should Be a “"Machine for Living in"™;

off the tropical sun. Each apartment will
enjoy its own primary school; and for the
whole group there is a university, an
amusement center, and an industrial area.

“I have a profound feeling,” said Le Cor-
busier, “that similar ecities will find their
natural soil in the United States. America
perpetually revolves, it has infinite nat-
ural resources, and energy unknown else-
where. Great cities and their oppressive
congestion have sprung up only in the
last fifty years; they have created prob-
lems which we were never prepared to
handle.

“The program I propose is neither Eu-
ropean, American, nor African. It is hu-
man and universal, It represents the
urgent job of our time, The last few vears
have sufficed to make our cities inhuman.”

Le Corbusier condemns all buildings
that seek to imitate some architectural
style of the past.

“The last fifty years of progress,” he
says, “have changed the face of the world
more than the last six centuries. The time

Note Expanses of Glass

is ripe for construction, not for foolery,
We cannot live in the same sort of dwell-
ings our forefathers built.”

Here are some definitions which have
brought Le Corbusier to the front rank of
modern planners:

An automobile is a mass-production
house.

A chair is a machine for sitting in. A
chair is in no way a work of art; it has
no soul.

A town is a tool, The house, the street,
the town are points to which human en-
ergy is directed; they should be ordered.

A house is a shelter against cold, heat,
rain, thieves, and the inquisitive, and a
receptacle for light and sun.

According to Le Corbusier, the man who
builds a house should plan certain provi-
sions for himself.

“First,” he says, “plan your bathroom as
one of the largest rooms in the house; one
wall should open on a balcony where you
can have direct access to the sun. You

{Continued to page 154A)
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Streamline Ship Cuts Thmugh Water an d A1
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Model of a 33,000-Ton Ship Now B*ng Built to Incorporate Modern Streamlining; Note Streamline

Hull to Reduce Water th'ltnnmr and Streamline Funnels fo Cut Air Resistance

Streamlined below the watef line and
above it, a 33,000-ton Sh.lp now being built

or the Holland-Am is bemg
esigned Y0 minimize both water and air

Even the funnels are to be

41‘(.:-;.51;”1:,{?.
streamlined and the hull is streamlined

‘Ehrﬂ.)ughr.ml. The ship will have an over-
all length of 751 feet, a breadth of eighty-
eight feet and a depth nf more than fifty-

4y

Japanese

Two great Japanese lanterns of
stone whose design symbolizes
“eternal light” are the gift of
Japan as a memorial to the late
Thomas Alva Edison, electrical
wizard. Renzo Sawada, Japanese
consul general, presented the six-
foot lanterns to the Edison library
and laboratory at West Orange,
N. J., scene of the great inventor's
major work. In his early experi-
ments which led to the invention
of the incandescent lamp more
than ‘a half century ago, Edison
made use of Japanese bamboo for
filament. Each of the memorial
lamps weighs more than 4,300
pounds

Symbols of “"Eternal Light," Twin

Japanese Lanterns of Stone, Weigh-

ing More Than Two Tons Each,
Were Presented in Memory of
Thomas A. Edison to the Edison

Laboratery at West Orange, N. J.,
in Behalf of Japan

five feet, and will accommodate more than
1,300 passengers. Two sets of turbines will

generate more than 34,000 shaft horse-..
Special precautions against fire:

power.
will include a sprinkler system, the use of
asbestos insulation and fireproof paint and
fire screens and partitions which will make
it possible to localize a blaze in the sec-
tion where it originated.

nterns of Stone Gwen in Memory of Edison

1 ¥



o\

182 POPULAR MECHANICS

G lﬁ ad Surface Made of Metal
Prevents Skidding of Wheels

LEES LIMITED

Testing Iﬁ':lt roof Metal Paving in England by Attempting to Push a
Rubber-Tired Wheel Across It at Right Angles

England is experimenting with a high-
way surface made entirely of metal, a
sample of which was displayed at a recent
public works exhibition in London. One
of the advantages claimed for the metal
road covering is that it is virtually impos-
sible to go into a skid on it, thus making
it a safer form of pavement for auto traf-
fie. The metal paving was tested by
pushing a rubber tire on it at a right an-
gle to simulate a skid.

in flight. The ring meas-
ures about twelve inches
in diameter, two inches “s
wide, weighs two pounds
and is attached to the
back of the propeller at’
the hub. From the ring,
three tubes extend along’
the leading edges of thﬂ"'
blades and from these
tubes the solution is fed 7
to the bare metal by the

£
pilot who controls thes ==~
flow from the cockpit. A7 -
supply for five hours is- . .=
carried, but that muchs<« #
may not be used on- :?-:

transport or mail flights,
since the pilot releases . :
the solution only for pe= s
riods sufficient to breaks.
up ice as it begins toa*
form on the blades. Tests &* -
of the ring were made in%
a refrigerated wind tun- $
nel operated by the B. F. %,
Goodrich company. Con=
ditions similar to those

in actual flight were produced. Alecohol or
other de-icing sol rom cafy be used, For-
mation of ice™n the propeller has been
one of the industry's major problems,

EH#Lﬁ

Streamline Car Raises Record
for Long-Distance Run

Germany now boasts the world's record
for speed for a run of 4,000 kilometers, or

about 2,500 miles, __A_f_AEE_r_ggurts car, a

ti-Ice Solution
Guards Plane’s
Propeller

What is believed to be
a major advance in the
campaign against the
peril of ice formations on
aircraft propellers has
been made by tht‘_EMI‘Lﬁdll
afAir Commerce through

development of aqigg?

which feeds an anti-ice

solution to the propeller

blades while the plane ;

mnﬂ .

T '{"_.-
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Streamline German Car Which Made Run of 4,000 Kilometers at an
Agbm]e Speed of More Than Seventy-Eight Miles per Hour

¥l
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streamline creation pro-
duced in that country,
recently raised the
world’s record for speed
for its particular type by
covering the distance at
an average of more than
seventy-eight miles per
hour. The previous rec-
ord, set in France, was
about sixty-four miles
per hour. Fenders are
built into the body of the
Adler car and the rear
end is brought to a point
to lower wind resistance.
S

Troops Talk with

.-|.
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Two-Place “Flivver” Plane
Is Economical to Operate

Headquarters by
Portable Radio

Far in advance of their
headquarters, Italian sol-
diers invading Ethiopia keep in touch with
the ge command by means of porta-

ble radio sets. The two-way outfit is car-
ried by oné soldier while a companion,
with a head-set receiver, takes down mes-
sages broadcast from headquarters and
makes reports on the advancing troops to
the command in the rear.

Italian Soldier at Ethiopian Front Carries Radio While

k]

' i
Two-Place, M—hdﬂ “Fliveer” Plane Which Makes a Spesd

of 131 Miles per Hour with a Ninety-Horsepower Motor

One of the planes being tested in the
bureau of air commerce pnvate owne
plane development program
Wright coupe, a low-wing, all-metal, two-
place monoplane featuring a type of con-
struction which lends itself to low price
production and low operating and main-
tenance costs. A speed of 131 miles per
hour is obtained with a ninety-horsepower
radial air-cooled engine. It has a wing
span of thirty-five feet and an over-all
length of twenty-five feet six and one-
half inches. The gross weight is 1,800
pounds, the useful load is 646 pounds and

the nner (ju.uung range is 496 miles,

Fuse on Vulcanizing Patch
Starts Heat Instantly

Quick heat is assured on one type of
vulcanizing patch for motorists by a fuse
that is easily set
off by a match or wa¢ (d'
cigarette: The fuse
is attached at th
center of the heat-
ing element, a
when it is ignited; =
heat spreads uni- fFZF‘FU’i
formly from th "
center to the edges

the patch and vul-

Companien Jots Down Order from Headquarters muh& pﬁh}ﬂt Evﬂr}rj@
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3 X JD gn?'e L}'i cubs some milk from

the Eyed.mpper every hour and see if

you can't get the two-month-old lions to

try a little hamburger, Give the camels

their bottle at two o'clock and don't forget

to put the tiger cubs J.-::- bed when it gets
dark,

Thnse dve ; typisal orders at Goebel's

r Hoﬂywoud where ammals

4

Left, Baby Lion and Leopard
and Some Lions Cubs; Above,
Lion Cubs Two Months Gld

the big jobs in a zoo and
at the lion farm the chief
trainer, Louis Roth, is
menagerie nursemaid as
well. In thirty-seven years of
working with animals Roth has
raised everything from armadillo
babies to zebra colts.

All animal babies want milk
and a baby lion being raised by
hand wants milk every hour of
the day. For the first week the
one-pound animal gets a few
drops at every meal. After that it
graduates to a full-size milk bot-
tle and by the time it is three
weeks old the cub drinks a whole pint of
milk every day.

Bathing the cubs is another part of the
nursemaid’s job and twice a day Roth or
his assistant brushes each one and strokes
its fur with a pad of cotton moistened with
warm water. At night the babies are put
to bed in small ventilated cages, each cub
with a soft blanket tn which he curls up.

Baby*lionk mew‘when hungry and purr
when contented just like kittens although




you might mistake the mew for a tiny
snarl and compare a purr to the sound of
a distant airplane engine with a couple of
cylinders missing. The close baby fur is
harsher than a kitten's. Like other cats,
the cubs are born with eyes closed and

-  § W= Y

Feeding a Baby Lion with a

Medicine Dropper and, at Left,

Dinner Time ltor the Infant
Camels

they are kept in dark-
ened cages for the first
week. Like other cats,
also, they are full of play
when young and grow
lazier as they become
older.

Usually, of course,
mother animals have
complete charge of their
babies and the trainers
merely keep an eve on
the family and guard its
health. But if a mother
is sick, or if she threat-
ens to kill her young, as
sometimes happens in
captivity, the cubs must
be taken out of the cage
and raised by hand,

“When a lion is two or
three weeks old it still drinks milk from
the bottle because its teeth haven’t broken
through yet,” Roth explains. “But its
claws are already well developed. The
baby needs them for holding on, as it is
extremely afraid of high places. You will

185
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Reared Together, the Young Lions and
Baby Faun Are the Best of Friends;
Right, Baby Deer Looking for Dinner

find a cub is as gentle as a kitten
on the ground but if you pick it
up it holds on with its claws with
all its might,

“You would think lion cubs
would be anxious for raw meat
as soon as their teeth develop but
the fact is that we have to teach
them to eat it. If a cub is living
with its mother she does the

of meat a day, including
bones. A couple of years
later a lion gets one meal
a day consisting of fifteen
pounds of meat or more.”

Full-grown lions are
just as curious about
babies as are humans. At
the Goebel farm fifty
lions that are housed in a
few large cages sur-
rounding a small grass
lawn pay no attention if
a man sits down to eat
his lunch or read a book.
But if an attendant brings
a baby lion out on the
lawn to play, every lion
in sight springs up and
stares continually at the

o

teaching but if we are raising it

on a bottle we start by rubbing our hands
on the meat and then allowing the cubs to
lick it off. After the cub does this long
enough to learn to enjoy the taste, we
start with a few ounces of finely ground
hamburger a day and gradually increase
the amount.

“Almost any kind of meat except pork
is good for the cats. Most zoos standardize
. on horse meat. For the next few months

the cubs get bones from which nearly all
the meat has been removed. The cubs
play with the bones, lick them, and chew
off all the meat they can find. They don't
get real rations until they are a year old.
By then they receive up to eight pounds

cub until it is returned to its cage. Most
lions and tigers guard their babies jeal-
ously but a mother hyena never raises
more than two cubs at a time. If more
than a pair are born the mother keeps
two and drops the others through the bars
of her cage. They must be rescued at once
for after an hour or two of neglect they
usually die. Zebras are very good moth-
ers and raise their colts with great care,
but the docile camel is a poor mother in
captivity and is apt to step on its young.
The ungainly camel babies are always
kept in separate pens.

Monkeys make the best mothers of all

{Continued to page 124A)
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Latest Fighting Planes Are Built for the Navy NS

One of the New Ships in the Navy's Fighting Air Squadron Is Shown Above the Clouds as It Was
Tested Recentiy; Note That the Landing Gear Is Retracted inte the Sides of the Fuselage

Catapulted from the mother ship, U.S.S. of this type plane is the retractab
“Ranger,” the navy’s latest fighting planes ing gear which is pulled into th¢ sides of
are tested above the clouds, far out at sea, the craft's fuselage when flying. On one
safe from prying eye fleet of Curtiss of the first flights, a photographer cau
single-seat pla recently was delivere the new fighter in an unusual/picture as

to the ‘.‘anger." An W it sped just above Etups of the clouds. *
Speedy Streamline Motorcycle BIdS fﬂr World’s Record

With a streamline body resembling the
“bathtub” sidecar, an Italian motorcycle
already has won three speed champion-
ships and gives promise of establishing a
new world’s record. It has a four-cylinder,
water-cooled motor and was built by the
National Aeronautical company of Rome.
The motorcycle is expected to reach 157
miles an hour, several miles faster than
the mark set by a German rider.

{[One gallon of gasoline weighing six
paimﬂs will transport the 51,000-pound

i Ilppjrl plane Oiz mile. &' Streamline HnSﬁr:yr.!u.Eﬂidi Twe Miles a Minute "1.
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These Large Size Models of Type Help the Instructor to Teach the
Fundamentals of Printing to Large Classes

Fundamentals of hand composition are
taught large classes with the aid of giant
models of type and materials. The mod-
els consist of a composing stick, line
gauge, type, leads and slugs and spacing
materials, The pupils can see the dem-
onstrations from a’ distance of thirty feet,
Type and spaces are made of white pine
for lightness. Covered with aluminum
paint, the models have a leadlike ap-
pearance. The composing stick is a work-
“ing model with clamp and slide which op-

. erate in the same manner as those on a
standard stick. It can be set to three meas-
ures, sufficient for instruction purposes.

Laws Urged &/
Aid Business ‘___

To facilitate the han- ™

iness and to speed up use

of new ideas in industr}r,g ..

resi t's science
—these chlranges in
merican patent-law
rocedure: First, descrip-

process to be patented
should be published in

*" the patent is granted. Per-

Pprrrrhxm \}1(

. 3t " \;"1

sons with conflicting
claims would be invited
to state their case and
after consideration of ev-
idence the patentability
of the idea would be de-
cided. This would elimi-
nate much duplication of
patents and reduce liti-
gation. Second, a special
patents court should be
established, with judges
qualified in science and
engineering as well as in
law, to speed up han-
dling of cases. Third, a
corps of specially trained
patent advisers should
assist courts trying pat-
ent cases. The board also
advises taxation of pat-
ents to prevent them
from being left idle, as is often the case
at present. This method of eliminating
“dormant” patents has been used in some
European countries. The board also rec-
ommends that some reduction be made in
the present cost of securing a patent, to
offset costs &the patent-taxing system.

£l 7
Giant Trestle Ski-Jump Offers
New Thrills in Sport
More than 600 feet from top to bottum,

one of the world’s longest trestle ski-
jumps has been completed recently at Lit-

Thiz Long Ski-Jump, with Its Sixty-Fooat Gap, Is Believed }'ﬂ Ed Elrm af
the Most Dmx«rum m the Wnrl'lf

h ﬁ'-‘*L 5
o
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Leton, Nass. Its length, Flood?l:g ts Bathe “Empress”

a sixty-Todbt gap in
the center, will offer * * .
planty of thrills for spec- During Repairs in Drydock
tators and ski-jumpers,
The structure is made of
wood, A speed of seven-
ty-five miles per hour
can be attained on the in-
cline. After a ski-jumper
leaves the platform 684
feet up the hillside, he
slides 409 feet to the
jumping-off place, across .
the sixty-foot gap to the
landing trestle, which is
275 feet long, and on to

the bottom of the course,
A
(8]

Locomotive
Preheats Air to
Save Fuel

Tests are being con-
ducted in Austria with a
hood foflocomotives -
tended to reduce coal
consumption. A com-
partment constructed at
the top of the front of
the engine enables the
air current needed for
burning the coal to be
mixed with the coal
fumes. Tests have indi-
cated this method results
in a saving of as much as ;

EWenSy per centin coal 1} I,Ble::fllu;H I;L her Itlb;;:ft ; the “E f Britain® [s Und
: n er Southamptoen Drydoc e "Empress of Britain" [s Under-
consumption as cﬂmpar&d going Repairs to Bow Plates Dnmu.nd- in a 5¢t. Lawrence River Collision

with the usual method of .

e

drawing cold air into the combustion While the great “Empress of Britain”
chamhi;r of the boiler, - takes her annual rest'in drydock at South-—
] "\

. aaf ampton, England, bat-
teries of floodlights illu-
mine the white queen of
the Canadian Pacific fleet.
The “Empress” required
repairs in addition to the
regular annual overhaul
this year, having dam-
aged some of the plates
in her bow when she col-
lided with the steamer
“Kafiristan,” while eruis-
2 a ing in the St. Lawrence
Hood on Engine Mixes Air with the Coal Fumes river last summer,




The Norwegian Freighter, “Tatjana," Shortly after the Vessel Had Been Salvaged
by the “Salvage King" at a Cost of Only $70,000

THE captain frowned, muttered to him-
self in Norwegian. He'd weathered
many a storm and brought his ship into
port but never had he seen snow falling
so thickly. Ice was forming on decks and
superstructure! That was bad.

He glanced out into the seething sea,
scarcely visible now and turned to his
charts. Suddenly the freighter faltered.
The crew rushed to the decks, They had
hit a rock. The ship was sinking!

An overgrown tug lay idly in the harbor
at Victoria, a few wisps of smoke drifting
from the funnel. Suddenly the ship came
to life. The crew rushed from their cahins.
Great billows of smoke began to surge up.
A message, brief and to the point, had ar-
rived. “Norwegian freghterﬂ

That was all. The tug was soon steaming
out of the harbor, off to add another dar-
ing rescue to the annals of the sea.

The Pacific reaches up each year to
claim more lost ships for its own. Until
recently the sea offered a perilous, often
hopeless challenge to salvagers. But now
modern science, after spending millions of
dollars and years of study, has produced
new methods and superior ships to battle
with the ravages of the deep. Foremost
among the ships is the “Salvage King."”

Although secarcely larger than the aver-
age tug, the “Salvage King” has rescued
several hundred ships, ranging from small
freighters to palatial liners, during the

_past twenty vears.

In &Hlﬂ the “Prince Rupert” hit a rock

rocks off west coast of Vancuuve?’fs’l&n'ﬂ Vo off Swanson bay and made a dramatic but
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unsuccessful effort to reach shore before
sinking. The $350,000 salvager set off to
her rescue. After divers had made a sur-
vey of the vessel, they constructed a cof-
ferdam, and then heavy ecanvas walls
around the top of the ship, extending from
the upper deck to sea level. As the water
was pumped from this canvas “vard,” the
vessel, relieved of its burden, slowly rose.
The “King" steamed home with the “lost”
ship at his side,

In 1925 came the wreck of the “Tatjana”
off the coast of Vancouver island. Again
the “Salvage King” was called and, in a
few days, the freighter was brought into
port in excellent condition—at an expense
of about $70,000. The Norwegian owners
gave the ship as payment and the Pacific
Salvage company ran her on several voy-
ages to New York, eventually selling her
back to the original owners,

Top Photo Courtesy Harry Kireln
Top, Salvaging the "President Madison"; Below, the

“Prince Rupert” with Watertight Wall around Her
191
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Salvaging the “President Madison"™ after the Vessel Keeled Over During Repairs
in Seattle; the Work Was Completed in Twenty-Eight Days

Probably the most unusual salvaging job
was the hazardous rescue of the American
Mail Line'’s “President Madison” in 1933.
The “President Madison” had returned
from the Orient, discharged her passen-
gers in Seattle and tied up at the wharf of
a dry dock for repairs. Several plates were
removed from the starboard side of the
$14,000,000 liner. But instead of listing to
the port side, the liner suddenly righted
herself, keeled over, and sank to the star-

board. Water surged in through the open- -

ings in the side, through portholes and
open doors on deck. In less than fifteen
minutes the exclusive stores, lounges,
dining rooms, and luxurious bedrooms
were a total wreck.

The “Salvage King"” was ordered to the
assistance of the floating palace, a rescue
which was to cost around $1,000,000. And
the “Salvage King" alone could do it!
With bridge and superstructure cutting
deeply into the wharf, the “Madison” lay
on her starboard side at an angle of fifty-
one degrees—a far from safe position.
Submerged to the boat deck on one side,
her weight put the wharf under a strain
so great it was in danger of giving away.

A diver went below to make a platform
for others and soon several divers started
to patch the section from which the plates

had been removed, using the top of the
wharf for patch material. Riggers were
sent to remove cargo derricks and life-
boats to relieve the vessel of all unneces-
sary top weight. Two divers cleared an
under-water path to the ship. Another
started plugging all ventilators and open-
ings on the decks below water level.

Then carpenters were rushed to the
scene to build gang planks, level walks,
and platforms for the pumps. These plat-
forms had to be hung by chains so the
pumps could be lowered as the water de-
creased in the hold and yet kept upright
as the ship returned to its normal position.
In the mad race against time, the men
worked day and night, If the wharf were
to collapse under the weight of 14,100
tons, the “Madison” would “turn turtle,”
wreck all their work and endanger lives.

There was a further possibility that the
ship might slip away from the wharf as
the ground was soft, The salvagers first
duty was to make this almost an impossi-
bility. Underwriters claimed seventeen
per cent of their salaries for liability in-
surance against an average rate of about
five per cent.

The wreck occurred on March 25 and
by the first of the month, nine divers were

({Continued to page 138A)
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Color Piano Plays Melody on Rods of Glass

Vivid splashes of sunset-red and shafts
of cool green play along a hanging eur-
tain of glass rods bathed in a deep purple
background. The color piano is trans-
lating music into tones of the spectrum.
On an orthodox piano a musician plays.
At the keyboard of a companion piano
Prof. William H. Varnum, chairman-of
the art dv;ﬂllmem of the University of
Wisconsin, frm,ua Ll:‘v—. that agtuate
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Professor Varnum of Keyboard of
Color Piano and Demonstrating Hang-
ing "Screen” of Glazzx Rods on Which
Lighis Play; Floodlights above Stage
Throw Calor en Bachground While
Epotlights in Wings Play "Melody™

floodlights and spotlights interpreting in
color the moods of the audible musie.
Each key is the electric switch for a color
light mounted in the wings of a small
stage and focused on the row of fifty glass
rods. Each octave on the piano represents
one color of the spectrum. Three switches
above the keyboard contreol major
“chords” of color, floodlights above the
stage that envelop the set in the funda-
mental hue of the musical composition.
Foot pedals operate rheostats controlling
the volume of each color octave. Profes-
sor Varnum, the inventor, has grouped
various colors according to their physio-

-

logical or psychological effect on human
beings. He lists the emotional aspects of
color thus: Red, very exciting, irritating
bloody, passionate; orange, hot, warm,
glowing, lively, suffocating; yellow, gay,
extreme opposite of sickly; green, peace-
ful, neutral, tranquil; blue, cool, sedate,
sober; violet, stern, hard, unyielding,
gloomy; purple, stately, pompous, impres-
sive. The color pianist listens to the theme
of the musician and adapts that mood to
his color stage. The instrument is open-
ing new avenues for the study of music
and color eoordination and the develop-
ment of stage lighting.
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~ The NEXT WAR

. PART 11

UST as happened in Manchu-

ria, there was no formal dec-
laration of war when hostilities
began in Ethiopia. The first no-
tice that a war had started was
when explosive bombs began to
rain down from.the sky, destroy-
ing {rﬂ?ages and killing and maim-
ing men, women and children.

If the great nations of Europe
become involved in another war,
someone has endeavored to pre-
dict what will happen. He says a
nation will suddenly discover all
radios have stopped working; all
eleetrie lights and power are off;
no telephone will work; fires are
breaking out in all electrical ap-
paratus; the generators in the
generating stations are melting;
automobiles have stopped because
of ignition failure.

In the morning there are no
newspapers, no deliveries, no
taxieabs, no trolleys or buses. No
elevators are running. No fire or
police alarms are working. All this
because the enemy has liberated
a “ray” or a “high frequency” of
some sort, which breaks down all
insulation, and melts all high-
powered electrical apparatus.

Such a condition is not possible
by any means known to man at
this date. Instead of a war begin-
ning in this manner, it more like-
ly will begin in an infinitely more
terrible manner. There will be no
warning. Some gray morning
there will be ear-splitting explo-
sions, so frequent as to sound like
a steady roar. The confused and
terror-stricken inhabitants of a
city will rush in panic to windows
to see buildings exploding, and

High-5peed Camera Photographs Showing the Firing of a . . .
2,100-Pound Shell from Army’s Sixteen-Inch_Co ng into the streets; fires by
Gun; Top, Powder and Smoke om Cun after Shell the thousands will be seen break-

Was on Its Way; Next the White Gases Envelop the Smoke  ; . - hoked
of the Black Poiodars Third Come the Belching Clonds of 105 OUL; streets will be c 3
Black; Bottom, the Bilack Sn% Lazily Drifts Aw with maddened men, women an
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By Hiram Percy Maxlm

Moted lnvnntur Author and Enzllll‘:l"t

children struggling a0
through the wreckage; -
bursting water mains .
flooding the streets; gas
mains belching fire and
death-dealing gas; elec-
iric service wires writh-
ing and flashing; chaos
such as civilization has
never beheld will reign
supreme.

With the city aflame,
deadly poison gas will
ain down from the skies
and send to death the last
remnants of the inhabi-
tants. It is in some such
manner that the next war
will start.,

After a few of these
surprise attacks, the na-
tions will settle down to

'
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French Soldiers in Gasproof Garments in Front of Bombproof Shelter for Five Persons; Below, One of
the Latest French Tanks, Heavily Armed and Capable of High Speed

the business of destroying one another.
There will then be disclosed wonderful
mechanisms for the wholesale killing of
humanity and the destruction of property
which science and engineering have de-
veloped in recent years.

The device likely to do more to make
warfare different from anything the world
has thus far known is the endless track

wheel. It made its first appearance in the
latter part of the World War on the
tanks” of the British, These tanks were
not dependent upon roads. They could go
anywhere and they swept everything be-
fore them. They had power enough to
smash down trees and small buildings.
Their speed was four or five miles per
hour, a brisk walking pace.

195
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German Soldiers Launching Inflated Boat; Below, German Fam-
ily Wearing Gas Mashks with Improved Visibility

Today, the tank has grown to ten times
the size, weight, and power of those first
ones. At the army proving grounds at
Aberdeen, Md., recently, one of our latest
tanks, carrying a crew of seven men,
armed with machine guns, ran across a
rough field at sixty miles an hour. Dis-
daining bombs dropping from above and
a hail of machine-gun fire, and fairly ra-
diating machine-gun fire itself, it ran
down and demolished a building supposed

MECHANICS

to be sheltering a squad of ma-
chine gunners.

The endless-chain tread has
revolutionized the artillery. In
the World War, field guns were
three-inch caliber and were
mounted on regular wheels and
hauled by horses. The three-inch
field guns of today are towed by
tractors at fifty miles an hour.
They are able to shoot ten shells
before the first one bursts. The
tenth shell is actually on its way
before the first one has arrived
at its mark.

A four and two-tenths-inch
gun, able to shoot at sixty-five
degrees elevation a thirty-three-
pound shell seven miles, can he
towed over rough ground at fifty-
five miles an hour, A six and two-
tenths-inch rifle, able to fire a
ninety-five-pound shell fifteen miles can
be moved fifty miles an hour. Anti-aircraft
guns and their range-finding equipment
can be picked up, shifted 100 miles, and
set up again in three hours. Chemical
trench mortars, for throwing shells loaded
with poison gas, can be hauled over a
rough field at over sixty miles an hour.

The heaviest artillery, equal in power to
coast defense guns, is also now mobhile.
Such guns will throw a 2,100-pound shell



loaded with 700 pounds
of high explosive thirty
miles. The rapid moving
of such guns is destined
to increase profoundly
the destruction that will
be wrought in the next
great war, Twelve-inch
guns now are more mo-
bile than the swiftest
horse-drawn three-inch
guns in the last war.

Tanks, the cavalry of
the future, poison-gas
proof and equipped with
machine guns, and field
artillery, promise to do
the advancing and bear
the brunt of battle in the
next war. We shall see
on the battlefield no men,
but thousands of tanks,
battling each other as
uncouth prehistoric
monsters must have
done, rearing and plung-
ing, climbing and rolling
over each other, the van-
guished dying in clouds
of red flame and black
smoke,

Poison and deadly dis-
ease germs which ap-

POPULAR MECHANICS
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EBritish_Fireman' Eguipped to ﬂisperﬁ.t Gas in Et‘!.rlr!:io.f Air Raid;
Betow, Berlin Police Department Opesating by Candie Light When

City Was Darkened during a Mock Air Raid
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Machine Guns and Gas Masks Being Damon-
strated to Jopanese Women during an In-

spection te Show What Army Life Is Like

peared in the World War for the first
time, are destined to loom big in a next
war. Both are shrouded in secrecy in all
countries. But from what is known to
have been accomplished in science, we are
able to infer that the various war depart-
ments must have large stores of liquid
material which when released turns to a
gas which will kill by merely contacting

\/,,_

the skin. No gas mask can protect against
it. In a public hearing before a congres-
sional committee in Washington, Captain
Bradner, then chief of research of chemi-
cal warfare, testified, in effect, that a sin-
gle airplane carrying two tons of a certain
liquid, which would generate a gas when
liberated, would kill, merely by its action
on the skin, every human being in an area
100 feet wide by seven miles long.
Had Germany had 4,000 tons of this
liquid and 300 airplanes in 1917, the
entire American Expeditionary Force

, British Artillerymen QOperating One of
= == the Big Guns at Fort Madelina on Is-
land of Malta
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might have been annihi-
lated in one night.

Will Irwin, the war
correspondent, in his
book, “The Next War,”
quotes Col. J. F. C. Fuller
of the British army as
saying we can expect in
the next great war to see
hundreds of thousands of
gas containers dropped
from planes by para-
chutes and released by
radio when weather con- ia
ditions are favorable for o Y JER TWRRCT s X [ &
the spreading of gas to- ' R T, e ",-i_- 'r__;*{l..- b < Al
ward the enemy. Under AN g T R, T
favorable conditions, '

sUCh &N SIrangsmen. Top, Battery of Mobile Anti-Aircraft G Firing at T t Towed by

op, ry e Anti-Airera uns Firing arget To
could send hundreds of Plane at Aberdeen, Md.; Bottom, Latest Type of British Morter
thousands to death.

War departments guard their secrets but submerged in dense clouds of poison gas.
the public can, however, judge from sci- In the case of disease germs, it has been
entific and engineering knowledge what is proposed to make use of deadly diseases
likely to happen. It has been suggested, which Europeans and Americans have
and the plan is praectical, that 'a]mﬁ - . neveg enceuntered, and to which, in con-
tain frontiers for hundreds of tniles aﬁﬂt) ‘' sequence; they are very susceptible. It is
certain localities near large fortifications, reasonable to believe there are stored
there are already planted thousands of away in the secret chambers of several
containers of lethal liquids. They are said war departments, thousands of gallons of
to have vents into the open air and a disease cultures ready for distribution.
means of release which is controlled by An entirely new form of bomb is said
underground wires. Were an enemy army  to use fulminate of mercury or other simi-
to reach these points under favorable lar materials which detonate rather than
wind conditions they literally could be explode in the ordinary sense. These ma-

I"l;
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it conceivably would
break through and smash
water and gas mains and
underground electric
service. A modern bomh-
er, carrying several thou-
sand such bombs, would
be capable of indescrib-
able destruction in large
cities.

In the last war flame
throwers were used to a
limited extent. They
playved a flame from a
hose, as water is squirted,
but it was found they had
too short a range, re-

Teop, Gas-Mask Shop in Pariz Where Citizens Buy Equipment for Protec-

tien in Event of War; Bottom, Uni;i’ States th Defense Gutb

terials do not inflame or burn progressive-
ly, as ordinary explosives do, but the en-
tire mass flashes into gas instantaneously.
Incredible pressures result, since the time
element is so short. A small bomb loaded
with detonating material dropped on the
roof of a building would do as much dam-
age as a large shell. Dropped on a street,

quired too much clumsy
equipment, and too many

o men were exposed to
machine-gul fire. Since the war, phos-
phorus, and similar materials which burst
into flame when exposed to air, have been
loaded with bombs for airplane dropping.
They do not need to be large or heavy. A
modern bombing plane can ecarry thou-
sands of them. A fleet of bombers show-
ering a city with these incendiary bombs



. General Mitchell, for-

_,committee on appropria-

# “"Top, British Tank Which Moves ot High Speed and Is Intended to Pur-
sue Retreating Army; Bottom, Light Tanks Used by [taly

-

“-pleading for more air-

B
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would start tens of thou-
sands of fires simultane-
uusly When winds were
tu-u strong for poison gas,
these incendiary bombs
#would work at their best.

‘merly of our air force,
planes before the house

tions, said a few enemy
planes if allowed to reach
. New York City could
drop phosgene gas over
an area of 100 square

-
.

} {F “_'Jflf_-*-‘.-_j

4 oy .
*a - = __a ¥ r r ¥ L™

by overheard and used.-
To avoid “jamming” of.

radio signals, a combina-

tion of different wave_.

repetition it is usually
possible to obtain the’
entire communication.-
However, it has been’
maintained by some that
more is gained by per-
mitting the enemy to
communicate freely be-
cause it enables his traf-
fic to be copied. A large

miles, and inundate the entire area, killing
e\zer:r .lnhaHELant

Radio . communiecation is different from
all other forms of human communication
across distance in that all engaged in the

‘ « communication use the same ether or

space. This brings about interference or
 “jamming.” By emitting a strong radia-
tion on a broad band of frequencies, all
radio within this band is rendered indis-
tinguishable. During the World War one
- nation stationed a ship over the subma-
rine cables and sunk a coil of wire near
__one of them. This coil picked up the elec-
trical impulses passing in the cable, which
were led up to the ship, where they were
amplified. Many war messages were there-
- % L

b ' A e

percentage usually can
be deciphered, notwith-
standing it is all in code.
Jamming of radio control of unmanned
airplanes would upset control of the lat-
ter: but by using a secret combination of
many frequencies and other expedients,
enough can be got through probably to
overcome the difficulty. There has been
no experience in actual warfare with un-
manned airplanes operating by radio.
During the past year important devel-
opments have occurred in super-high fre-
quency radio. Successful communieation
has been accomplished under favorable
conditions on wave lengths as short as six
inches. This means a frequency of ap-
proximately 1,800 million oscillations per
second. Research work is being done on
{Continued to page 136A)

lengths, or frequencies,ss
has been used so that h;-,r_,l'



3 Cotlot, Uttt &
.ng IEL,E‘AI\IGS .
" Steel Walls That “Breat e” er. Plaster walls on thel \

- interior are made possi-
hle by nailing wallboard
or insulating materi
through the steel with
barbed, casehardened
nails and then applying
plaster. Steel joists a
hung on steel dowels in
serted in the air ports of
the walls, Hardwood
floors are either laid on
top of waterproof con-C¥

\ crete slab or are nailed t&%)

stri ps laid in the concrete.
£ /o

Cotton Runway fo
Planes Is Planned
at Newark

Taking a tip fro
southern highways,
'»Newark airport will con-
struct a cotton runway
. for planes this year. Cot-
..thn sheeting has bee
.| ~found to check erosi
- Elack_mg and wnnkiu&

3 and it is used on rural

. and secondary roads g_

| 2+the southern states whegé ’
™ traffic is light. The cot-
‘ton becomes a binding
layer between the base

§and top dressing of the

¢ road. From six to eight

= bales of cotton are re

‘W quired to surface one

‘mile of highway eighteen

Q
= Top, the Quake-Proof, Decay-Resistant House; Below, Finishing Exterior; f{eet wide,
Inset Shows Twelve-Inch Steel “Breathing Wall” Set in Concrete lf ﬁ

Houses of steel with walls that “breathe,” Pipe Ends Are Joined Quickly

safe from earthquakes and resistant to 8 7
the ‘attacks of termites, fungus, dry rot by Compression Coupling

and the infirmities of old age, are one of
the latest developments in the building
industry. All load-bearing walls are of
copper-bearing steel imbedded in a foun- special coupling
dation of concrete slab, the steel specially unit now being
processed to withstand corrosion. Numer- manufactured, an

ous air vents in the cellular walls allow the pipe ends need neither threading,
air to circulate constantly, helping insu- grooving nor flaring. The coupling body
late against summer heat and prevent heat itself is threaded, and after placing it over
loss in winter. Exterior finish and roofing the junction of the two pipes, a few turns
material may be chosen to suit the build- ?f w?nch screws two threaded “follow-

Jo ). 1L er ey by (3

Pipes can be
coupled in a few
seconds with a
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ers” on the coupler t ea&ﬁlﬁ% fe- B es %quahzed bY Tester
silient gaskets inside are compreéssed
tightly ar m:l the pipe, sealing the joint- On One Wheel at a Time
permane Each gasket is prntected by

a specia metalllc armor, and it is claimed
f.‘_} the gasket will last as long as the pipe it-
nless temperatures exceed 200 de-

™ [53
,.f “Free-Wheeling” Ele::tnc lﬁug
s Keeps Cord from Twisting
' = Twisted cords on
electric lamps and
other appliances
are an unneces-
sary nuisance. A
cord with a free-
turning plug can
be turned indefi-
nitely without
snarling. The
Bakelite base
~» which holds the contact points is attached
“to the outer cap of the plug by a swivel,
allowing the outer part to revolve.

& /Dy

Auto Shaped Like Airplane Handy Equipment for Equalizing Brahes Is Oper-

ated Easily by One Man *

Operated at Low Cost &

Shaped like an airplane, a three-wheel Df,:signed for one-man .nperaﬁun and
streamline automobile built in Germany  applied to one wheel at a time, a new ma- 1*

has an exceptionally low operating cost.X ¢hine makes easy the job of equalizing th'-"-"i :)
‘ It s clabmed the Hylitweight car gk automobile brakes. The tester is placed at

i *
nearly sixty miles to a gallon of gasoline _ the rear of thEhWhEEI and a crank I ¢
and has a top speed of more than seventy turned to rotate the wheel in forward run-"-

‘- miles an hour. One of the features of the DUDE direction. A pointer on the machine's B R
car is a lamp set in each airplane type of dial registers brake resistance. A similar 'f'
fender est on the opposite wheel shows whether §

' ' Y fc‘m e brakes are equalized and adjustments «_
s s v

aﬂ be ade if the readmgs vary.

éaster Job of Sanding Is Done

with Waterproof Sandpaper
,.{: Smoother, faster sanding of coated sur- f""*
faces can be accomplished with a water- =~
i.,_pmof sandpaper recently developed. Be- {5
<forq using, the sandpaper is dipped mf}k‘_
E“:I-EJEF and kep¥nioist Buriwfhe work by 7>

[ ]

redipping in a pan of water. This washes
- 501_11 wood fibers and paint, making the pa- <<=
- <per sand a fine surface in a short time. It %

G‘,__,mn be used on either wood or metal to -
remove pamt or rust, i .
tawls. G 7TT7)G

-

‘*r'-."~
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CHARLES MORROW WILSON

SOIL permanently sterilized—
freed of weed seed, destructive
insects, bacteria, fungi and plant
& seases—by automatically con-
§ |} trolled electric cookers.
= o Vegetables and flowers grown
" 9 out of season in soil ideally heat-
w~*ed by electrical resistance cables

. ~and flowers blooming in mid-
- winter as a result of artificigl
I ~lighting.
. : Delicate seed made healthy,

surface soil ridded of harmful in-
sects and fungi, tree bhorers and

ie

termites destroved b
-ray’ and ables and flow-

in winter on eldbtri
1ddles. Jm
Bothersome insects, such as

mosquitoes and codling moths,
ot destroyed by light waves too
small for the eye to detect, elec-
ric lamps which destroy mold and

s,

P

decay bacteria in foods —
and kill injurious bacteriae
in water, and green veg-
etables, human food or _
animal feeds grown with-
in a few hours inside +
metal cabinets, without * —
soil and without sunlight.
These are some of to->:
day's and tomorrow's
headliners in the march 3}
of science and mechanics*
into farms, fields and~
home gardens. >
Most soil teems with - ,
enemies to plants and ,
man, weed seed, soil hi-
bernating insects, viru-{ .
lent parasites and fungi. -
For centuries people have ™
striven to sterilize soils
and fight these hosts of

unwelcome guests. The

Leit, Analyzing Soil Sterilized
by Selt X-Rays; Below, Using
“Filing Cabinet"” Agriculture to
Study Common Molds
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primitive defense has ’ f .
been to wait until fall to : 5 =
burn off dead leaves and *, f
stalks. More recently
there have been attempts
to purify the soil with
chemicals. But few chem-
icals are effective in cold
soils and sometimes the
residues prove harmful,
Some progressive New
York farmers, gardeners
and Horists are trying fo:
sterilize their soil with
electrical heat. TheyTind
that heating the soil to
180 degrees for five or six
hours, not only kills soil
bacteria and insect life,
but virtually every wvari-
ety of weed seed, con-

of eighth-inch boiler plate
and provided with a top
for loading and a bottom *
dump for emptying the
soil after it has been
“cooked.,” A homemade
wooden box properly
wired might serve as well.
Heat is furnished by fif-
teen electric heating ele-
ments carrying a con-
nected load of five kilo-
watts placed to give eéven
heat throughout the box
and allow free space for
removing soil. Elements
are connected in uppere
and lower circuits to al- 7.

&

Above, Saving Time by Starting Plants in Hotbed; Bottormn, an Electric
Hotbed, Showing Method of Placing Cable to Distribute Heat Evenly

verts unavailable forms of soil nitrogen low sterilization of one-half cubic yard.

into available plant foods, and develops The cost of sterilizing a cubic yard of soil .=
great quantities of ammonia. This changes for a period of six hours at three cents per -
to nitrate, which results in more rapid kilowatt hour is approximately one dul-:F
plant growth. lar. A cubic yard of fertile soil will fill ¥,
The mmmerciiw about 2,000 small flowerpots, and saving in 4.
a box with one cubic yard capacity, built weeding alo ore than repays steriliz- -
' v 205 ke
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. ing costs. The best
\g * test for sterilization

is to bury a medi-
ﬁ‘:ym-sized potato in
the soil. As soon as
the potatoris well B — : 2
% done, the soil is
erile,
Though electrical
sterilizing is in its
infancy, electrical
heating of soil has
come into wide-
spread use. The
largest electrically
. heated field is in |
olland, and covers
more than five
acres. Heating of
soil by electricity is being done
successfully on about forty com-
mercial farms and nurseries in
New York state alone.
nce B. Carney, soil-heat-
g expert, gives these directions
for making an electric hotbed for
home use:

“It is best to select a south slope
to avoid wind and to dig out
| enough earth to allow the finished
/ bed to be slightly below the sur-

e

A 2 0 el
.Ml«:c*ljf'

sand. Over this the le
ance cable can be laid.

om one and one-half to fo
3 CWEEH_!JE installed to give even
distribution of heat throughout the bed.
s of the bed radiate heat and tend to
cooler than the center.
“Therefore the first cable should be laid
lengthwise four inches from the sides and

carried within four inches of the ends. The
next cable should be six and one-half

ted on sides
a foot of cinders.

inches of clean
=covered resist-
is cable, about

ae size of a lead pencil, fanges in price

cents a foot.

the firsy; the third ten and
m/nne-half inches

inches from
, ? *from the second.
’z/'*"(/""r' The center should

be filled in with the
remainder of the
cable spaced at reg-
ular intervals, the
cable remaining
continuous. Heating
can best be con-
trolled by an ordi-
nary thermostat, A
voltage of 120 will
normally heat a bed
with an area of 250
square feet or less.
Cable should be
covered with two or
three inches of sand,
and the sand cov-
ered with five or

{Continued to
page 116A)

Top, Placing Cinder Insulation in Electric Hotbed; Center, a
“Filing Cabinet Garden™; Bottom, an Eleciric Carden in Mid-

face of the surrounding land. The Winter
.' . r # = L] s
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Stalr-tCllmbmg Dlesel Car ﬁldes Road ‘or Rail

Even a Flight of Stairs Is
Not Too Tough an Obstacle
for This Versatile Diesel-
Power Car, Which Can
Climb or Descend Steps and
Travel Rough Roads on
Prneamatic Tires, or Drap
Its Steel Wheels to Ground
Level and Ride a Railway
Track, Pulling Ten T

Llfe- v i

ﬂuxm a f hormone that imparts
lively stlmu.lus to the growth of vegeta-.
tion, is being demonstrated in crystaﬂme\
form by Dr. F. W. Went _and fellow re-
search workers at the California Institute

-

of Technology. Lemon and willow twigs'®
subjécted 1o The hormone treatment soon®t 4§

put out strohg new roots, Auxin causes

L1

plant cells {6 elongate and accelerates root

growth
" —*—n—r{-"—- &

@ Popular” Ml:‘::hamm Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages, but
this information will be furnished by our
Bureau of Information upon request, ac-
companied by stamped envelope.
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It/is a white erystal substance, ™

-~

It /is

Jormone Is Found tﬂ St:mulate Plant Gmwth

Equally at home on highway, railroad’
track or even climbing up your
steps, a versatile Diesel-power car nf.
original design has been put to per--:
formance tests i
demonstrated its ability to travel on 4
almost any type of surface with ease.,

and four-wheel steering. In addition to
the pneumatic truck tires for the road,

front.‘

_England. The truck 4

equipped with four-wheel drive

flanged steel wheels*which can be
lowered into position in front and.y -

rear enable the car to ride rail-_ l
road tracks. The Diesel engine
provides ample power to pull ten.= °
trucks. -
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¢ [Tmy Motorcyc’é neips Pilot

After Forc iLﬂndmg

Are

iLl’ghtwct'ght Matorcyele Carried in Plane to Provide
\_’:) Transportation for Pilot after Forced Landing

+ So lightweight that it can be carried in
"‘the plane, a midget motorcycle has been
roduced for the use of transport and mail
ilots after forced landings. The tiny ma-
chine enables the pilot to travel some dis-
tance in search of assistance. It weighs

ninety pounds and is made from airplane
tullng hget"aluminum, a bicycle motor,

v .., A coaster brake clutch.and a fuldmg steering-
g wheel. Power is transmitted to the rear
*'--_-': wheel with bicycle sprocket and chain.

r& [ lf ABLtter Farm Tools Tomorrow

o
) Seen in Recent Advances

. From a glance at vast improvements in
. farm machinery during recent years comes
the prediction for the immediate future of
less costly implements, small mechanized
tools easily operated, easily repaired, bet-
_ter adapted to special tasks and with a
useful life far greater than the imple-
ments of today. One of the latest devel-
opments is a small combine designed to
harvest a five-foot cut of s3ybeans, dwarf
grain sorghums and small grains. It is
- " easily handled in small fields, and S. H.
. Mcﬂ'm Bureau of Agricul-

of a similar combine to harvest corn. It
may be necessary, he says, to breed a €
quick-drying, easily shelled variety of
corn, just as dwarf sorghums were devel-
oped for combine harvesting on the great
plains, Farm machines can be run at
greater speeds with less wear since the .
use of pneumatic tires and improvement 2
of bearings, oiling methods and protection ==
against dust. Tractors are only half as
heavy as twenty years ago, and with bet- |
ter carburetion and ,manifolding, antl-
friction bearings and mndern i
systems they deliver a:greater prnpartmn

of engine power at the 'araw ar. Mr. t
McCrory says farm ‘fnplemﬂhig twenty g
years old are as out of date as a"1915 au-
tomobile and “we can reasonaMly €xpect
even greater improvement$ inJthe Mext

twenty years than in the las't’tmnty
-...

o=y
entilated Trunk Bm.lt 6n A.utu

to Carry Hunting Dogs :’

His hunting dogs ride in comfort when ™
a Cadillac, Mich., sportsman goes afield
with 7hisshatgun.—The built-in trunk of %
his Sedan accommodates the dogs, and a
spgcial ventilator installed at the side of
the fﬂ'unL\dﬁ:sur‘us thcm plenty of fresh air,

;L A (’__J' oA 1!
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Rear-Engine Bus Borrows St'ﬁWb nzluf’li'nes

Stealing its streamline styling *H
from today’s giant transport air- -
ﬂlane.-s, a rear-engine motor coach
f unusually light weight is de-
divering startling performances in
‘experimental service. Designed
ﬁ}y William B. Stgut, president o
he qgiety of Automotive Engi- ~ SR
- neerS, the bus weighs less tham \J0 & 8
three tons. A standard Ford V-8
engine is mounted at the rear, .
placing weight on.the drn:: -
wheels, rendering steering casier
and, coupled with the low weight \
per horsepower, affording
rapid acceleration. Pas-
sengers are relieved of
motor noise and fumes.
'he exterior is of sheet
steel, and the body is
built as a unit on a frame
of welded steel tubing

ﬁw

hnﬂ“jh»ﬂ. |
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Bach and Side Views of Light- ~ ™
weight Streamline Motor Coach
Showing Engine Mounted at.
Rear, Easily Accessible When -+ ~*
“Wings" Are Opened e .

[T

free from any bolts, = . I’:
screws or rivets, so sturdy - =
that the conventional “ . c“"
chassis frame is eliminat- . &
ed. Twenty-four passen- 5
gers are accommodated. ¢ €
They enter a stepless front door and pro-
ceed down an aisle at the same level, step- =~ .
ping up to the seats which are six inches —
above the floor. This depressed floor ar-

rangement permits greater head room and o
_', cuts down the over-all height of the coach.

Perfume Prep./u-eé frnm= Eﬂuts Rivals Flower Essence

. Prepared in the laboratories of a IIquu L
wood cosmetics company, perfume raa idé
from fruits is said to rival the flower ex- -~
tracts. Dr. A. T. Frascati, who created.the

=fruit perfumes by a spécial process and’ |
secret formula, predi¢ts that the most™.
"beautiful perfumes of the future will come-

- from fruit extracts. The same laboratoriess
prepare individual scents for motion-pic-
ture players, .

-~ @[Popular Mechanics Magazine does_not
publish the nafme of the maker of, or deal = «
er in, any device described in its pages, but |
this 1nfarma;mn will be furnished by our -

1 Bureau of Information upon request, ac~_
companied by stamped envelope.

10 e~

L { % L
(/o g f el

r




0’6 % ?L \jECHANICS
Power C utcl iﬂf‘ % i ke, A soa
tor

as intense heat is played

O E/H b on it, a slag is formed

!Lzr O = -” and this is unaffected by
w ' any melting, The steel i

so hard and the heat-
resisting qualities are s
high that it is necessar
to cast'it in special mol

for each individ®al job
and then finish off by;

Ean o

Poultry Branded *

Like Cattle to -
Balk Thieves

Protection of poultr N
from theft is afforded b
branding the birds lik
cattle. With forceps, the _‘
wing of each bird is per=-__
forated and ink rubbed«
into the flesh, leaving
mark that the chicke}
carries for life. The
mark is in the form of
letters and numbers to
show the owner's partl

. Easily installed in two hours by a me- ular brand. The branding system was -:Ie-u

Speeial Power Clutch Installed in Automobile, and Closeup of Unit; This
Cluteh Engages Automatically When Accelerator Is Dipru:-nf

chanic, a special power clutch unit for vised by Prof. Rﬂ%f Connecti-
Ford automobiles is now on the market. r:ut State college éﬂ’m
. When the accelerator pedal is depressed, :
the clutch engages automatically. Whenl =
the motor idles, the clutch is disengaged. I +
The clutch control takes hold ahead of o
the motor pick-up and does not stall it. Y
The unit is automatically oiled through 2
the use of oil and air vapor from the &
crankcase of the motor, pn 0 | ~i
~~ o
-~
(I %teel Resisting Hottest Flame r
5_{ Is Uﬁﬁi fﬂ B Vﬂ.u.lt -
Em it 1s d has six tim =
the tensile strength of armor plate an : )
which possesses a melting point so high* e =l
that it can withstand the strnngest 0\;& IR
anety]ene flame is incorporated in a % $ -
in England for the Greek National hdnm o Y
The vault is said to be capable of with: & ‘
% standing all the orthodox methods of forci-
ble entrance. The material of which it is s
known as Tann ;}el,}can resis Using Branding Tool on Chichen’s Wing
. o - : %
At - p I..~1A /It 3 =) . " v A
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Drawlng &) Avro Digest

The 51,000-Pound “China
Clipper,” One of a Fleet of
Flying Roats Which Will
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Carry Passengers and Mail
Across the Pacific; Right,

Diagram Showing Arrange-
ment of Control Cabin, Pas-
genger Compartment, Fuel
Tanks and Other Equipment

MAIL IEEIHF’N?TH
FORWARD EHTH'M‘E
'|'|'H'DH PORT SiDE

FOLDIMG BUFFET ON
EITHER S1DE OF AISLE

DLI TLIME d‘F WATER
WING COMTARING

HULL FUEL TRHES 2000 GALLOS

mnl:- GALLOM FUEL TAMKS ﬁﬁ?ﬁé?&ﬁhgﬁ
um OF 3 PASSENGE

COMPARTMENTS H.J-S B SEATS - LOUNGE 12 SEATS STARBOARD SIGE
OR G UPPER AND LOWER COMVERTIBLE T0 I DRESSING ROOMS
SLEEFING BERTHS WITH 4 WASH BASING

When Pan-American Airways’ “China
Clipper” completed the first transpacific
al ight from the United States to the
Philippines recently, it brought Manila,
8,000 miles distant, within six days of
American shores and forged the last link
in an aerial chain destined eventually to
transport both mail and passengers across
the Pacific. Carrying about 110,000 pieces
of mail, the flying boat, which made the
trip in six days, clipped about sixteen days
from the best time made by steamers.
Stops were made at the air bases at Hono-
lulu, Midway islands, Wake island and
Guam. The “Clipper,” first of a fleet of
huge flying boats, is the same type of
plane intended to carry passengers later.
It is powered with four fourteen-cylinder
engines of 830 horsepower each and has a
4,000-mile flying range. Gross weight is

GDALW

51,000 pounds and cruising speed is 157
miles per hour. The main wing span is
130 feet and the propellers are of the con-
stant-speed metal type. Each of the three
passenger compartments has space for
eight seats or they can be changed into
six upper and lower sleeping berths,

g.[ 2
Prize Offered for Invention
of Carnauba Wax Extractor

The president of Brazil has offered a
$4,000 prize to the inventor of a machine
for extracting carnauba wax. The wax is
produced only in Brazil and used in mak-
ing shoe and furniture polishes and simi-
lar industrial processes. If he accepts the
prize, the inventor of a mechanical ex-
tractor must waive private patent righ

o
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WORLD'S Greatest Race-

§it7
The

By JULIAN LEGGETT

TO OTHER race in the world attracts 50,000
1 entries and more than 3,000,000 spectators,
so these figures for the 1935 All-American Soap
Box Derby place this annual event in a class by
itself. And in 1936, there will be twice as many
drivers and double the attendance.

In more than fifty cities last year, crowds
cheered on the winners of the preliminaries and
at Akron, Ohio, more than 90,000 acclaimed a
thirteen-year old boy a champion as he piloted
his motorless car across the finish line a split sec-
ond ahead of two other young finalists, capturing
the national title,

The winner was Maurice Bale, Jr., and in 1934,
the year the derby became a national event, Rob-
ert Turner, aged eleven, took first place, To each
was awarded a four-year college scholarship and
to second and third place winners were presented
other prizes and trophies.

American boys have been building soap hox
cars, coasters and pushmobiles for as many years
as they have been ahble to get the necessary ma-
terials, but Myron E. Scott, a newspaper photog-
rapher, was the first to conceive the idea of a

Z12 "
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Level Ride Attained by Having
Creater Weight on Springs

Auto Design Has Resembled
Faulty Bridge; Balance Is Nac-

essary in Soap Bex Car

Top, Studying Plans for a Speedy Soap Bex
Racing Car; One Type of Whee! Is Shown



the SOAP BOX DERB

scheduled racing event in which
only soap box cars could com
pete. This idea developed a i
an amazing rate and the derby
now sponsored by the Chevro-i
let Motor company and news-
papers scatter enc
of the United States to the oth-
er, is recognized as the world's
greatest amateur racing event.
At first the derby cars were
just soap boxes or crudely con-
structed bodies set on
wheels and steered with
a rope. Here and there
vou might find a real
steering wheel, picked up

Top, Finish of 1935 Race; Center, the Winner, Mau-
rice Bale, Jr.; Cottom, Robert Turner, 18934 Winner

at a junk vard, and occasionally an en-
terprising driver would have some effec-
tive means of stopping his car. It didn't
take long for the drivers, and their fath-
ers, to learn that a winning car had to be
more than that. The 1934 derby brought
out a number of well-constructed cars,
one of which attained a speed of more than
fifty miles an hour, and in 1935, some of
the cars were as carefully built as an
automobile,

Technical men have formulated rules

213
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which govern the weight of the
car, the degree of incline down
which the young drivers race, the
size of the car and various safety
factors. Through these rules runs
the idea of getting the most speed
—with safety—out of a car which
any boy between nine and fifteen
might be able to construct with
the aid of his father and the
neighbors. To keep the derby fair
to all, even the cost of materials
is limited for 1936.

Building a soap box racing car
brings up many problems that the
engineer encountered in the au-
tomobile. These include frame
design; value of streamlining; use
of roller, ball or plain wheel bear-
ings; effect of car’s weight on
speed; springs and the ratio be-
tween sprung and unsprung
weight; value of independent sus-
pension of wheels; proper balance

_:i.l gl b a - --;Ji % " ) Wi = .‘-
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to attain roadability; large or small wheels:
solid rubber or pneumatic tires, and if
pneumatic, whether small cross-section,
high-pressure or large cross-section low-
pressure tires,

Automotive engineers say the frame
should be designed to resist twist and
weave when stress is placed on one cor-
ner, and this holds true for the soap box
car, If the proper cross members, or their
equivalents, are used, the frame remains
rigid and does not impose a heavier load
on one wheel than on another. Proper
balance, or roadability, is one secret of
speed, so construction which makes each
wheel carry its proportionate share of the
combined weight of car and driver is de-
sirable.

Overcoming friction between wheel and
axle by using some kind of bearing is
highly important, with roller and ball
bearings favored over the plain type. All
three types were found on last year's cars,
but the winner was equipped with the
unit type of ball bearings having races and
balls of hardened and ground steel., Coun-
terweights were used for balancing the

Top, Turtle’s Shape Reduces Resistance to Currents from Any
Diirection; Bottom, Properly Supported Frame Resists Tuwist
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wheels and care was taken to see
that the bearings ran freely.

All other things being equal,
except weight, the heavier car
probably would win a race on a
course where an incline ends on a
level straightaway and where the
finish line is located on the level
part of the course and some little
distance from the end of the in-
cline, Weights of the 1936 derby
cars are limited to 175 pounds.

Whether the car should have
springs is another question that
the builder must decide. Springs
might have the effect of keeping
the body in an almost level plane,
riding straight toward the fidish
line instead of bobbing up and
down and interfering with the
forward motion. If springs are
used, the problem of the ratio of
sprung or unsprung weight arises.

-
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Top, Comparing Small Cross-Section Tire with
Large Cross-Section Low-Pressure Tire; Note How
Low-Pressure Tire Cling=s to Road} Bottern, Balance,

Nat Lowrp:;_‘o' Ground, [s Key to'Roadability’ =

Unsprung weight is that between the
springs and the road. If only a small part
of the total weight of car and driver is
unsprung, then the ecar will ride in a more
nearly straight line. This is illustrated by
two weights, one of ten pounds and the
other of 100 pounds, with a spring be-
tween them. If the ten-pound weight is
on top and the whole assembly strikes a
bump, considerable wvibration will be
transmitted to the ten-pound weight. In
contrast, the level of the 100-pound weight
would hardly be disturbed if it were on
top and the small weight struck a bump.
One factor, of course, is the compression
of the spring by the heavier weight. The
derby car builder can work out this in-
teresting problem if he uses springs.
~In the same connection, ‘independent
} Wosussih ey i3
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wheel suspension might be considered. To
keep the car on an even keel while the
individual wheel “steps” over uneven
spots on the course might be desirable.
Some simple forms of suspension could be
employed for the suspension of all four
wheels, thus offsetting the lack of springs
under the body, but the care with which
wheel suspension must be kept adjusted
to attain greatest speed should be consid-
ered carefully before a decision is made
to use this construction. Several cars ap-
peared in last year's races with front-
wheel or “knee-action” suspension.

On the matter of what kind of wheels
and tires should be used on this small rac-
ing car, there are almost as many opinions
as there are engineers. The disk wheel is
regarded as offering less resistance to
wind than other types, but its advantages
at the low speeds of the derby may he too
small to be considered. In this connection,
the 1935 winner's car had disk wheels,
The large diameter wheel and the small

wheel each have their backing, but LhE_

large wheel seems to give best results.
Tires are of more importance than the
type of wheel. Both solid and pneumatic
{Continued to page 120A)
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g Kbsgrbent Wall Silences ment of agriculture in Washington after

jouTneying more miles into
OPEII Phone Bnoth the stratosphere with the balloon, “Ex-
plorer IL” Discovery that spores still can
live after being sent to an altitude of
72,395 feet was one of the first scientific
conclusions from the recent stratosphere
flight sponsored by the National Geo-
graphic Society and the army air. corps.
The spores carried aloft had to withstand
temperatures lower than sixty-five de-
grees below zero, such a low atmospheric
pressure that man could not live in it, ul-
traviolet rays from the sun which never
reach the earth and which are capable of
killing some forms of life, ozone and ex-
enje l:lr_}, ness.
LTS

Crystals "“Grown"” in a Furnace

Will Extend Research

Artificial growth of large, optically per-
fect lithium fluoride crystals, which trans-
mit light over a wider range of wave
lengths than any known optical material,
has been accomplished at the Massachu-
setts Institute of Technology. That this
triumph of synthesis holds a promise of
extending the horizon of atomic research
is predicted by scientists. Some of the
crystals are three inches in diameter.
Lithium fluoride erystals transmit light
from high in the infrared region thrnugh
the visible band and deep into the invis=-

Walls of Perforated Metal Backed by Balsam Wool :ble ultraviolet field. The synthetic crys-
Absorb Noise and Make Doors Unnecessary '”. Wb
- 3

.""l {ﬂ,q r "

Telephone booths are being equipped
with sound absorbent walls which make it
possible to dispense with the door. The
interior of the booth is faced with perfor-
ated metal backed with balsam wool, ef-
fectively deadening noise from outside the
booth and absorbing the speaker’s voice so
that, even without a door, it cannot be
heard outside the booth. The metal is eas-
ily washed. The base of the booth is left
open for ventilation and cleaning, and
there is no glass.

Spores of Plants Survive Trip
£ ;u u? into the Stratosphere
w0 Surviving conditions where man would

die, tiny spores of important F']'B'nt diseases Removing Three-Inch Lithium F.htnﬂdl CrJFIM

are growing in a laboratory of the depart-  Thin Platinum ‘Jmcan;.n Which It 5" Grnw

r:?: Y WITE TP
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tals aré grown'in an elec-
tric furnace at a temper-
ature of more thdn 1,200
degrees centigrade. After
cutting and polishing, the
gerystals are used in op-
tical research instru-
ments and are expected
#t6 be an important con-
“Arjbution to microscopy.
"Ia the atomic research
'ﬁeld the erystals may
play an important role in
+8bectroscopic investiga-
_ Hons, particularly on lig-
#uids and some gases
_ which must be confined
" in some form of contain-
“ef that will permit the
transmission of light over

. the widest possible range
Fof wave lengths. As a
“chemical, lithium fluoride
“is a relative of common

«table salt.

Lk

Photocell Turns £ éﬁ%
in Washroom Basin

« Water begins to flow like magic when a
'~ patron steps to the washbasin in a gaso-
ine filling station in Los Angeles.

. POPULAR
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Chinese Revive Ancient Art
of Hammered-Iron Silhouette

Delicate Designs Are Wrought B =
Panel Depicts Ship Supposed to Have Reached America before Columbus -

Craftsmen in San Francisco’s China-
town are reviving an oriental art that had "“ﬁ..
its origin in ancient imperial China—that "
of hammering pictorial and decorative de- '~
signs in iron. Two hundred years ago, or

An  more, this art reached its zenith. The ar-

ctric BY®E Ccontrols the faucet:—A beam
of light projected from one wall is picked
up in a small housing on the wall to the
left of the basin. When a patron stands
before the basin he interrupts the light
*beam and the electric mechanism beneath 1 _
th bab:n@rns on the fnucr:j N

O, e

i
tists enhance the silhouette effect of the °-
hammered iron by backing the panels

with white sice,papdr. f /135 7

Qil Wells Two Miles Deep
- Tax Strongest Steel Pipe

- Terrific pressure at depths of two miles 3.

¥

AL

Interruption of Light Beam Received in Housing In-
du--;.ted by Arrow Starts Water Flowing from Faucet

-1~ and more under the earth calls for inge-
; enough for use in deep oil wells. With the ~
= drilled at increasing depth.s Thicker plpe (Q
) is stronger, but thickness cannot be in-
- costs. Pressures of 60,000 pounds te the
~ square inch must be resisted at 7,880 feet™ . é"l
N pound pressure are used at 10,000 feet At
even greater depths, pipes are strength-
‘the inch by compressing larger sized pipes
{‘J: quﬂmngm i

. nuity in Engineering steel pipes strong b“\
. growing demand for oil, wells are being
creased indefinitely because of mounting I").'
" deep, and steel pipes proof against 80,000- (
“ened to a resistance of 95,000 puunds to
'-_r
JMLxJAAL{Lumtii

-
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~Twenty-Ton Statue of Buddha

Gives Problem to Exhibitors

|

Hall by Means of Steel Scaffolding
Brought to London, England, for a Chi- *
: rt exhibition, a colossal statue of ¢
“" Buddha presented a tough problem to the
" .exhibitors, The enormous figure weighs -
“ twenty tons, and a special scaffolding was

. .- required to erect it. The monument dates
back to the fifth century.

{‘I
L
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Peek at Automobile of Future
0%’15 Given by Engineer

What's next in automobiles? More speed,
greater power? In recent years changes

‘E,l

. stepped-up horsepower, trends toward
over-drive and supercharger. More fun-
damental developments are just ahead,

have been unimportant—radiator grille,"

and David E. Anderson, C.h.lEf Lngmu er.of

i ———

M‘-’ @ Planet News, L,

'ﬂmsma‘ the Ancient Figure of Buddha in a London Exhibition

" charger or pressure-carbureting actm

mulcl taper uff.as speads mcrease ¢
"

' v
E&guzd Glass Fmdqr Is Help':'

the Bohn
corporation, believes they will not
be greater speed. “The
public,” he says, “is rapidly com-
ing to realize the 100-mile-
hour automobile is not nnlyﬂa
extravagance but a menace. It is
my opinion that economy is to gef
first consideration during the next
design period.” Tomorrow’s m

tor car, he thinks, will be capab

of twenty-five to thirty-five mile

per gallon. Rear engine ca
promise lightness, roominess ar:%
economy, but engines must ﬁ
lighter and aluminum alloys wi
form major parts of motor, cylin- <
der blocks and crankcase. “Ex-
tremely high torque will be re
quired at low speed,” says this
engineer. “As a result of incre

in bore and other changes in the
engine superstructure, many en}
gines are called on to deliver mor
power at greater speeds than

_ were designed to produce.

ult has been a tremendou
amount of bearing trouble forcing
the engine manufacturer to resorte
for bearing linings to harder al-
loys than are at times good for
the erankshafts, The engine
should have a supercharging car -
buretion system at least at low
speed in order to efficiently em-
ploy the higher compression nec-
essary to produce the requir
low-speed torque. The super-

-

ac,g_s jtE-Brm:ll Camera .

g Miniature cami~- 3,
+ % .. .erag. of the popu- |*
' lar “candid™ types
can be converted
into ground-glass
focusing cameras.
by attaching a unit
now being manu-
factured. The im-
age thrown on the

ground glass is thr&
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exact size of ;'ﬁ ‘ploturar The ﬂﬂm“P Facéumle Message Is Sent

with finder locked in position, is placed on
a tripod and focused with the ground- on Telegraph Wires
glass lens unit. Then the finder is folded
back and the camera folded into position
for the exposure. This method is particu-
larly useful for copying work, close-ups,
portraits, and microscopic photography.

* Leaks in Water Main Found
:3 by Radio Mlcrnphmge( 370

Q:: Hunting down leaks in water mains and
pipes is the latest duty assigned to radio.
v A Cincinnati water department expert
found that by Connecting an arrangement

of radio tubes and a sensitive microphone

with a fire hydrant or house water pipe he
could “tune in” on a break in the water
system. A far-away leak emitted a siz-

/ zling sound which became a roar as the
radio was brought nearer the leak. Tak-

ing readings on either side of the leak and  Focsimile rd}ﬁ,"gg,’:m::nm‘;ﬂﬁ" Cylinder

graphing the results, the leak can be lo-
/" cated exactly.

It was a revolutionary step from the

& ‘J{ 2 ’f dot-and-dash Morse code to the tele-

f -s. Oscﬂlating Bed for Panents graphic printer, and now comes the fac-
WS Helos Treat Heart Ills 3 Simile telegram. Carrying a step farther
e Ps reat eart the process h? which newspaper th-}tﬂ-

Designed to improve circulation and< graphs are transmitted by cable and wire,

-
"

build up the heart muscles, an oscillating  the Western Union-, TEEE?DLQQWIPHHF
bed is used by Dr. C. E. Sanders of Mis- .qlms -bepin "fransmisdion of. messhges by
souri in treatmént of heart ailments, C'p- < the_electrical scanning method which re-
» erated by an electric motor, the bed tilts ';DT oduces at the receiving end of the wire
the patient’s héad and then his feet slowly ) ¢ “an exact replica of the original message.
through a twenty-six inch are, allowin ng 3 " “Faster than previous devices of this type,
« 1 the blood tp penetrate all extremities. "“"the facsimile transmission uses dry paper
' Cangaz (% L. N and requires no processing. The
WAL ' TE) g 4~ telegram, written on a red blank,
is mounted on a cylinder revolv-
-? A ing on a horizontal axis and pro-
O’ | yeressing sideways. It takes about
T- -six revolutions to build up a letter

/|

~as wide as the typewritten “s”, or

..41; L4 iabout 100 revolutions while the

“_eylinder moves forward an inch.

Fourteen square inches can be

$“scanned” in a minute. At the re-

, 1in::neu'ke'mg end a synchronized cylin-

ﬂgr carries the blank on which

- - “the message is reproduced, ready

::*l'ur immediate delivery. Although

T TN "< handwriting can be telegraphed as

il = RN R} readily as printing, the Western

Patient on Tilting Bed I's Rocked Slowly to Stimulate Circula- Uﬂ:lutl is transmitting only type-
Han te Exrgnmn in fleart Disease Cases written messages at first.

1..::(",—* 2] matl A /J -
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By Robert L. Ripley

(As Told to James McQueany )

AWt ‘I"“‘*‘_’fﬂz

N 2 —~ 0 ; I
ﬁOR’T) hi_Eﬂ'm.:,'fi ) Ao t

l This statement quite frequently|is the
signal for a fight. In my own cast,/ how-
ever, I take it sitting down, smiling, Being
called untruthful is to me a compliment
and as long as I continue to receive the
lion's share of this odd form of flattery 1
don’t worry about a wolf being at my door.

The reason! Whenever I am doubted it
means I have unearthed something for one
of my cartoons, a broadcast or & movie
short that seems incredible and, therefore,
is most interesting, The reader omhéarer
didn’t know the truth when it was told him.

Publishers estimate my cartoon is read
by more than 70,000,000 persons, as it now
appears in 325 American and fQreign
newspapers, being translated into thirteen
languages in thirty-eight countries, |,

This widespread circulation is produc-
tive of mail and more mail. My daily mail
averages between 2,500 and 3,000 letters.
When I get something particularly out-
standing in a cartoon the number sky-
rockets. A few years back when I said
220 ’
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WRITE THE ANSWER
T n‘lp!‘t!ﬁl‘.ﬂ 9

raised to the ath powert uiz*;.
raised to the 387420,
It is the larg-
indicat-

ar 9

489th pnw:r. i
gum that

:it h:thrce figures. The ﬁr.ﬁ:ll

answer, Mr. Ripley say* “.”

5o millions of digits.

¢ five digits 10

the inch, the length of ‘13:‘:.'
red to write down the

be 1,164 miles,
an

contain 3
Allowing fo

f:qlli
answer w auld

of life would be s

- 1ah
cient 10 accompl

" ngs

Picture Taken on Authentic Site of Garden of Eden
Where Tigris and Euphrates Rivers Meet

Lindbergh was the sixty-seventh man to
make a non-stop flight over the Atlantic,

10,000 persons called or took their pens in &~ ~

ad

-

&

hand to tell me I was, among other things,~”

crazy.

But Sir John Alcock and Sir A. Whitton
Brown flew from Newfoundland to Ire-
land in 1919, The same year the English

b o 3
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‘BELIEVE

dirigible, “R 34" with
thirty-one aboard, crossed
from Scotland to Amer-
ica and returned. In 1924,
the German “ZR3," later \
the “Los Angeles,” flew -
from Friedrichshafen,
Germany, to Lakehurst,
N. J., with thirty-three |»'*
men. Thus, Lindbergh
was the sixty-seventh. 5
Getting material for my |
cartoon necessitates
much traveling. The last
time I looked at my trav-
el book I counted 181
countries visited, and by
the time I draw my last
cartoon I hope to have
been in every country in
the world., There are
thirty-eight in which I
haven't set foot.

IT or K

The Author with a Grotesque Mask Picked Up during a Visit to Bali; Below, a Chicken
with a Twenty-Four-Foot Tail Found by Ripley in Japan

In my meanderings, I've hit some hot
spots—places that make Hell seem like
Paradise by comparison. The Hell I refer
to is a delightful village in rural Norway.
Cool breezes blow off the celebrated Mael-
strom, and wild flowers brighten a velvety
green carpet that rolls down a gentle slope

to the fjord. “Gentle slope” is the correct
meaning of the word “Hell” in-Norwegian.

For real heat I have yet to find any
place comparable to Danakil valley, situ-
ated in Ethiopia, which holds the world's
record—168 degrees, and I experienced
heat of 152 degrees in Azizia, near Tripoli,

221



last year. When I went into Trip-
oli by Garian, I passed by 80,000
people and didn't see them. It
wasn't the heat, either. Garian is
the home of the Troglodytes, the
people who live underground in
the heart of the desert. In the
Garden of Hesperides, I found
that the famous golden apples,
once much sought after by Her-
cules, were not apples at all, but
oranges.

In one illustration you will see
the authentic site of the Garden
of Eden where the Tigris and Euphrates
rivers meet as described in the Bible. And
try as I might, I couldn't find a single ap-
ple tree. Take a lock at the wall shown
in another illustration. Not very impres-
sive, is it? Yet, here the doom of Babylon
was written. In the famous Palace of Bel-
shazzar, now only a mass of bricks and
dust, I inspected the walls on which the
strange handwriting appeared during the
feast.

Although the Sepulcher of Christ is the
holiest spot on earth to Christians, its key
is entrusted to my friend, Jacob Nusaibeh,
a Mohammedan. The Nusaibeh family has
been in charge of the door of the Holy Sep-

POPULAR MECHANICS

ulcher for the last 600 years. One
of the most unique cemeteries in
the world is the Paco in Manila,
Philippines, started by the Span-
ish conquerors centuries ago. Itis
built in the form of two huge con-
centric rings, in the walls of
which are niches where the dead
are interred. Most of the niches
are now empty and open, indicat-
ing either poverty or forgetful-
ness on the part of the living rel-
atives. They are required to pay
an annual rental of two pesos, and
if they fail to do so, the bones
are taken out and thrown away.
In Japan, I found dwarfed trees,
each hundreds of years old and
still thriving. From the time these
trees burst forth as sprouts they
are cleverly tied down and

Tep, Ripley Pointing Out Some of 181 Countries He
Has Visited; Center, Paco Cemetery in Manila; Bot-
tom, Ripley with Doorkeeper of Holy Sepulcher
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weiglitgtg\’ to 'préﬂelnﬁ grf::wﬂ't, :;mf {hé" tops
are trimmed to balance the limited root
growth. Some of these specimens have
been known to reach the age of 1,000
years. And while in Miyanoshita, Japan, it
was my pleasure to see a hen with a tail
twenty-four feet long.

The origin of my cartoon is, to me, one
of the greatest “Believe It or Nots.” One
dreary afterncon in 1918, 1 was having a
hard time filling the expanse of drawing
paper before me with anything that faint-
ly resembled a decent idea for a sport-
page cartoon. 1 was bereft of ideas. In
desperation I pieced together a few ath-
letic oddities that had been kicking around
my desk. I na;:tiuq.:d&he%aynut, “Believe
It or Not,” flipped it on‘th® boss’ desk and
dashed out before he could collar me:

The drawing appeared in the old New
York Globe the following day, and much
to my surprise, there was considerable

Top, the Well of Bethlehem; Center, Dwarf Trees

l'.'."mq.! in Japan; Bottorn, Wall on Which the Dagm
‘. of Babylgn Was Wr

= 7
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comment about it. The boss sug-
gested I do another one whenever
sufficient material could be as-
sembled. A week later the second
one appeared, later on, two a
week, and finally, one every day.
That first drawing has expanded
into a corporation. Cartoons,
books, broadcasts, movie shorts,
personal appearances and lec-
tures prevent me from calling my
time my own. And to add to my
troubles, I am besieged with law-
J suits, taxes, and imitators.

My education in drawing start-
ed when I was old enough to hold a pen-
cil. No one taught me. Even in grammar
school in my home town, Santa Rosa,
Calif., my teacher, knowing my dislike for

English composition, allowed me to draw ..
my work instead of writing it. At four= '

teen, I was lucky enough to sell a cartoon
to a magazine for eight dollars. It was
captioned, “The Village Belle Was Slowly
Ringing” and showed a country girl turn-
ing a wringer. From that time until I was
a “cartoonist” I went through the strug-
gles of a journeyman cartoonist’'s life
which consisted principally of getting fired
off one job onto another.
{Continued ta page 140A)
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Motorlst’s Idea of Nightmare ~ | Pantis coustantly agitat-

Ed, to provide a uniform
Is Collection of Road Signs iy Rusry

filling unnecessary. It

A also is claimed that spray
painting gives a deeper
penetration of the wash

ii into cores and molds and

= l

oy |8 Sillino ENTRY a better binding of the
) { : | B v wiy STHERT sand, that it reduces
X et chipping and grinding
3 i hifE costs, eliminates defective

castings caused by im-
perfect molds and saves
t:uatmg material.

cj)eta;l;ahle Spout

Aids in Pouring
Sugar or Salt

Instantly attached to
any cardboard container,
a metal pouring spout
makes it easy for the
housewife to handle ce-

I,ﬁl:l ' u'
L
reals, granulated sugar

(€ Planet News, Lid d : 11z '
Collection of Most of Highway and Street Signs Used in England Dis- =8 salt without spilling

played at a Recent Public Werks Exhibition in London The device is pushed into
the side of the container
One of the displays at a public works near the top and is pulled open to begin

exhibition in London recently was a ¢ol=— pouring. When the box is empty, the
lection of most of the highway and street spout can be removed and inserted in the
signs set up in that country to control mo- side of another container.
tor traffic. Some of the British drivers
» who viewed the scores of markers, some
of them contradictory in character but
standing side by side, looked on the dis-
play as a representation of a motorist's
nightmare with dozens of traffic orders
staring him in the face at once.

Sprayer Paints Cores and Molds
ﬁ H ) Faster Than Brushing

ores, both green and baked, are being
painted in about one-tenth the time for-
merly required by using a special sprayer
for the purpose instead of brushing the
paint on. With the sprayer the paint gets

in and covers surfaces inaccessible to the
‘brush, reaching the deep pockets of molds

< ~and giving them the same protective cov-
ering as the fully exposed surfaces. Dur-
ing application, the blacking material or
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Phorograph & Stratosphere Bgl'fnnn Taken From/Accompanying Plane One Hour after Ascent Began;
Cigar-Shaped at Start, the Huge Bag Became & Sphere When Gas Expanded in Rarefied Stratosphere

White sky is Eneneath, deep violet sky the view that men on the moon or near-
above when you'gaze through theswindow by planets would see. The photograplf | ¥

of a'balloon riding the stratosphere Janes \®above was taken from an army plane an’ * ™

fﬂurtﬂen nuleﬂ Bhﬂ\"e the earth- Ftl'ﬂm an-ﬂhﬂur after the balloon started up.

altitude of 72,395 feet, the height attained~4_

o

by Capts. Albert W, Stevens and Orvil AS<
Anderson in their record-making bal-3=
loon ascension, the earth is scarcely visi-
ble. Mist and dust particles in the lowen
atmosphere catch the light and form the
white, hazy “sky” below; above, there is
nothing to capture these light waves and
the upper sky appears dark, With ultra-—=
violet eyes the ceiling would have ap-
peared brighter, with light of shorter wave
lengths. Mechanical eyes—cameras
equipped with red and infrared filters—
can pierce the murk of the earth’s atmos-
phere better than human eyes. Lookin
toward the world from outside it, the two
stratosphere explorers saw a “close-up” of

Worm Helped Columbus
T WASN'T an Indian waving a
torch that Columbus saw the night
before he discovered America. It was
a worm—a luminous syllid or “sea
worm” whose light is sometimes seen
over the ocean in October, the month
Columbus landed. He described the
light as “like a small wax candle
which rose and fell.” An English ma-

rine biologi elieves it was the
ed worm that fooled Iumbus. -
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i Superheat from Sun Developed by Mirrors

with Which the Sun’s Rays Are Focused to Produce Extremely High Temperotures;

Heat oz Great as 50,000 Degrees May Be Obtained in This Manner, the Inventor Claims

Holding a new hope for industry, a
curved-mirror “furnace” concentrates the

sun's rays and develops heat ranging from.

1,000 to 50,000 degrees. Such high tem-
peratures would be used to recover mer-
cury from cinnabar, melt ore, superheat
stea and to serve other purposes where

ﬁz nt Stﬂper Fed by Bottle Has At}

Anyune can learn to do a neat_job of
painting stripes with a striper equipped

extreme heat is required. While the solar
furnace is still in the experimental stage,
it has been subjected to exhaustive tests
by ‘the inventor, H. E. McCoy of Califor-
nia. The ma e consists of a number of
curved nupmrs which focus the sy 5 rays

on one 5 o 3 d
justable lreé}ovﬁlde

fitting knurled wheel, available in several
widths according to the size stripe de-

0\3 wlth an_adjustable wire guide. ﬁ tight- “sired, lays down an even stripe of paint

h:l'"]'

L-!ﬂ Enur!'ﬂi. Wheel Tapping Paint Bottle Even
.'S'rﬂpll as Guidd Wire Follous Stralelt:‘%r.f:l

0807 Belund

“ which it draws from a small feeder bottle.

““Any kind of paint, lacquer or enamel can
be used, and besides the guide wire, which

“*can be bent or adjusted to any position,

the striper will follow a straight edge or a
compass.

-
N.'E.tiL:t Is Dependent on Chemist
in Event of War Blockade
In the event of a war blockade, the

United States would lack such essential
products as antimony, manganese, chro-
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ngefpmtt Enlarger Aids
the country would be dependent ¢n its Q'ulfk IdﬁﬂtlﬁCﬂthﬂ

chemists to develop new alloys and
able substitutes for essential raw

teri-
als, says Cé&h_HﬂJmLexecuﬁv offi- *
cer of the Chicago Chemical Warfargq Pro-

curement distritl, in a recent report to
the Chicago section of the American
Chemical Society. While the United States
is probably n1ur£ self-sufficient than any
other nation in rq_g.ard to the raw materi-
als required by industry to manufacture
war materials, 'we would lack many es-_\
sential items in the event of a blucknde 4\‘ 1
including, in a¢dition to those listed, such _ * 3
things as camphor, coffee, coconut shells, 3 ':S
hides, iodine, jute, Malay fiber, shellac, x X
silk, sisal and sugar, Such developmentsas <.,
synthetic camphor, rubber, benzol, naph=
thalene, ethyl alcohol, methannl phennl %
improved ravon, a domestic supply of io-
dine and n¢w alloys all have added to na- -

tmnal {]Efﬂﬂ.’aﬂ' says Capt.
,M ;ﬂw{/

Rental lerar‘y in a Trailer

Delivers Books tc:ﬁl?m § §
. Studying Enlarged Image of Fingerprint to Speed
Readers in Hollywood, C 1-62 Up Identification of Suspect

Automatically enlarging fingerprints on
glass screen seven inches in diameter, a
new device is expected to speed up the
work of identifying criminals. Ridges and
whorls ean be measured quickly and com-
pared with original fingerprint records
with increased accuracy by using the
equipment. The instrument uses reflected
light, but transmitted light also can be
used to check handwriting specimens and
counterfeit notes.

menu of groceries, A iE]Lphuﬁ.e call to the
rental library brings to your front door a
library on wheels. Inside a large auto
trailer are shelves stocked with books:
the customer can order any particular
book delivered, or select/his reading mat-
ter from the shelves,

today's fare™of Book® Just_like today's §

E /43
Over a Hundred Kinds of Steel _‘a
Are Used in Automobiles

More than 100 different types of steel S
went into the manufacture of the 1935 au- * :
tomobile. The swift changes in automo-
tive metals are manifest in a comparison
with the year-1911, when only seven car
bon steels and“eleven alloy steels were
listed by the Society of Automotive En-

gineers. Last year 109 S
ed, eighty-three of the

Custemere of This TrailergLibrary Can Qider Books There were ten nickel steels and twenty-
Delivered or Choospyfrony/lts Shelv enlt Calls two nickel- chrormum steels:
L]
L]
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Artists Painting Sketches of Outdoor Scenes Which Will
Be Photographed and Matched with Close-Up Scenes of
Actors; Below, Miniature from Which Full-Size Set Will

Be Made

ANUFACTURING movies is one of

the world's biggest and most exact-

+ing jobs. The coordinated efforts of an
army of men are necessary to bring life to
celluloid and the sound track. The aver-

age picture costs $600,000, expuses 100, El[.'ll'.'l
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feet of film before 7,500 are finally se-
lected by the cutters, and employs
9,000 actors, extras, laborers, writers,
and technical experts, not to mention
the director and the production man-
ager

The production manager is the “jack
of all trades and master of many”
from whose office flow the commands
which set thirty departments in motion
onee a story is selected. On his shoul-
ders rests the responsibility for the
smooth functioning of all equipment
from cameras to microphones; the
testing, selecting and rehearsing of
actors, and the designing and building
of sets, with stand-by settings, both
indoors and out, ready for immediate
use in case illness, rain or fire halts a
scene, Once the cameras begin to roll,
he must stay two weeks ahead of
schedule with sets, costumes and
properties, for each day’s delay on a
picture costs the producer $10,000 in
salaries, rent, insurance and general
studio overhead. There are only seven
major studios in the United States, all in
Hollywood or near by. Seven production
managers flashed the orders that resulted
in 396 feature pictures and a multitude of

short subjetts being completed “on sched-

-"-. L™ g =" "
Y &
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ule” last year. Each is a walking card cat-
alogue, for he must know all about as
many as fifteen pictures, in preparation or
in production. Each spends $30,000 a day.

When the final shooting seript containing
all the dialogue and prescribing camera
positions, fade-outs, fade-ins and dissolves,
as well as various technical suggestions as
to mood, tempo, characterization and
sound effects, is complete, the production

An Unusual View of

a Boom Head, the

Camera and the Cam-

era Crew Looking

Down on a Set From

the Top of a Sound
Stage

f;-%

manager swings into action. Will the
picture cost $500,000 or $600,000? The
difference is important, for on fifty pie-
tures to be filmed by his studio during the
year, that savings represents $5,000,000,

From the production manager's office
copies of the script go to many depart-
ments—art, construction, camera, draft-
ing, drapery, special effects, electrical,
greenhouse, make-up, mill, paint shop,
wardrobe, test and rehearsal. Artists make
sketches and engineers build models of
important sets. Cameramen and the di-
rector study the models for “camera an-
gles,” Make-up artists determine how the
characters shall be portrayed. Sound men
and precision machinists test microphones
and cameras, Property men estimate how
many articles will be required to dress the
sets, from cobblestones to cut-glass chan-
deliers. The music department turns out
hundreds of scores.

A week later the production manager
concludes his final “cost conference.” Per-
haps he saves $10,000 by omitting one

229
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Measuring Distance from Camera to Actor for Close-Up; Be-
low, Studic Musician Correcting Musical Score

scene, $5,000 by using fewer people in an-
other. The final decision is $600,000 for
the picture. Cameras roll in two weeks.
The casting director selects actors and
actresses. Telephones ring in many Hol-

lywood homes. The production
manager calls for scores of bru-
nette men and blonde gir]ﬁ to ap-
pear on the studio test stage, a
bare room fitted only with a sim-
ple set, camera and lights. Those
who best fit the leading parts are
selected. A day later all to take
part in early scenes gather at the
rehearsal hall, another room de-
void of furniture except chairs,
tap mat for dancers and a piano.
Meanwhile construction, prop-
erty, wardrobe and art depart-
ments are busy, for the picture
will require shooting possibly 300
scenes in thirty-five working
days. How many settings will be
used? In “The Littlest Rebel,”
for instance, Shirley Temple
romped through and around three
sides of a southern mansion and
through five interiors represent-
ing rooms of the same house; ac-
tors appeared in the White House
of the civil war period and in the inter-
view room used by President Lincoln; two
interiors of a Richmond, Va., home felt the
glare of the brilliant lights; a federal pris-
on rose on a sound stage, and alongside it
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were exterior and interior views
of a slave cabin, Forty miles from
Hollywood 1,000 Union and Con-
federate soldiers fought in Sher-
wood forest, while a river was
created on a sound stage for
thrilling close-up action.

Ed Ebele, veteran production
manager at Twentieth Century-
Fox studio, provided the river for
these scenes. Where a cabin stood
yvesterday, the river flowed next
morning—right across the stage.
Ebele built the river in a day.
First, he placed the tanks and
built the banks. From the studio
greenhouse the smaller Hora were
brought. Workmen cut pepper
trees, stripping their branches to
make hauling in trucks easier. In
the studio the trees were rebuilt,
and the branches fixed in place
again. Branches suspended from

al

Movie Set in Miniature, and Sound Mixer Booth Where Volume

the ceiling helped give depth. In- oF Viies i Cocabad: aith. Marts 16 Megitatid
door rivers as wide as fifteen feet
have been filmed on a sound stage. laid a canvas on the stage floor, planked

In one picture a street in Venice was re- the outer walls, covered the canvas with
produced and six gondolas were poled three coats of paraffin, and poured 61,000
about the stage on a 9,000-square-foot gallons of water onto the set.
body of water one foot deep. Carpenters (Continued to page 132A)
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Twelve-Ton Flwnﬂ Hotel Has Sixteen Berths

3% o

20 QWg ﬁu,;ubu

i’

Drawing Shows, from Front te Rear, Pilots' Cabin; Mail-Express and Commissary Compartment; Two
Sections with Berths Made Up; Two Sections for Day Travel; Dressing Rooms and Luggage Space

By night a great flying hotel with upper
and lower berths for sixteen, by day a
twenty-four-passenger luxury liner rock-
eting through the air at top speed of 215
miles an hour—such is the latest Douglas

sleeper transport plane, a fleet of which j
m-mmﬁ‘ﬁ

twelve-ton ship, a low-wing twin-engined
monoplane built on the lines of previous
Douglas transports but more roomy, has a
cabin seven feet eight inches wide and
six feet six inches high, accommodating
four spacious passenger compartments on
each side of a center aisle. For day travel
each compartment has facing seats; as a
sleeper, the back and bases of the seats
form eight lower berths that are six feet

five inches long and thirty-five inches
wide, Upper berths are twenty-nine
inches wide., Dropping down from the
roof of the cabin, the “uppers” are acces-
sible by steps and are provided with air
by an extra slot above the cabin window.
Separate dressing rooms for men and wo-
men are located at the rear of the ship.
In front of the cabin is a complete com-
missary equipped to serve more elaborate
meals than formerly, and to keep food and
beverages hot or cold indefinitely. The
ship's length is sixty-five feet, its wing
span ninety-five feet. Besides baggage
racks in the compartments, there is lug-
gage and mail space at the rear of the
fuselage and opposite the commissary. Au-
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tomatic pilot, constant-pitch pro-  “Wqlking Radio’” on Sidelines _
pellers, latest type radio equip- ) ;

ment, and two motors capable of ?mdcasts Repoft ﬂf Game
delivering 1,000 horsepower each ¢ /d 5 =
provide the two pilots with the — — v,
latest developments in navigating 3 113
facilities. Cruising speed at 7,000 po— — : :
feet is more than 190 miles an 2B e w
hour, with a range of 1,100 miles | = 2% .plir“’! cad g
with twenty-four passengers and | ‘
1,400 miles with sixteen passen-
gers. Landing speed is sixty-five

miles an hour or less, -
Candid Picture Eas}' to GZ
with Tiny Cable Release

Intended for the miniature type
of camera, a tiny cable release
smaller than a common pen nib is

& %#I
now h‘Elﬂg nffered. It is ]'EES thﬂ.ﬂ Waitching Play Near Line of Scrimmuage, Reporter Broadcasts k.,‘.
one ]_nch ]ung as cﬂmpared with over Portable Radio to Listeners at Scoreboard ;H:\-
the regular style cable release

.E]ght or ten inches in length. Since the That fellow with the EIEk on hl‘i hﬂﬂk J
device is inconspicuous, it is an aid to the and an aluminum mast ﬁhckmg three fEEkM f‘,";
candid photographer and it is also easy 6hme his shouldewss is the walking radio
station of Luf&:,rlette College. Whenever

the Lafa}'ette football team takes the field, "
he is on the sidelines, following the pl_a}r ~ -
near the line of serimmage and talking in- “
to a miniature microphone. The pack is a _'
short-wave broadeasting set. The alumi- *_
num rod acts as antenna. As John A.
Doremus, chief operator of the college
short-wave station, W3EDA, “covers” the e
game, other students at f.he scoreboard -
hear his report on a receiving set and
keep the board properly posted. When the
squad plays away from home, the one-man
radio station goes along and broadcasts to
receiving sets back on the campus.
Y s

umber Seen as Fuel Source

I~ When Oil Wells Go Dy

= Trees may some day be a sourcé of mu- .
tor fuel when petroleum deposits are ex- ;
hausted. Chemists have demonstrated that

d can be carboniZed into forty gallons
of tar to the ton of lumber. This tar could

Tiny Cable Release for Candid Camera Compared i .
% with sg".‘f Conventional Cable . be pTﬂEESSEd into twenty-six per cent of

motor fuel, twenty-one per cent of Die
to carry, particularly with a camera whi vil and the remainder gas and coke. Re
fits into a soft leather purse. It operat forestation on a gigantic scale would fur-

by pressure on a button just like the reg-
ulation size rglease.

nish a tremendous backlog of ene

F B a =
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i? werful Model Engme Pulls Eight Persons

Engine and Tender Bult
- Hundred Pounds;

In his spare time, a Chicago man has
constructed a model locomotive that de-
velops 140 pounds steam pressure and
will run at a top speed of thirty miles an
hour. The engine alone weighs 225 pounds,
and its tender ninety pounds. With prop-
erly built cars, this powerful model could
take eight adult persons for a ride. The
boiler has a three-gallon capacity, the
tender ten gallons. Liquid fuel is burned.
The cylinders are one and three-quarters
by two inches, and the drive wheels six

drill ple'as in addition to hand tools. "":

F'

ﬁoﬁra Venom Relieves Pain =
without Forming Habit

effective as morphine in the relief of pain,

any large quantity, the venom of the ser-
pent can be administered safely in small
doses. It checks pain by actlng upon the
high nerve centers in

w‘w E‘_ T
O 7 oL, IS BSOS -

_—

ggo Man in His Home Workshop Together Weigh More Than Three
Locomaotive Is of Original Design and Burns Liguid .FuFf .‘7

* inches in diameter. It took 1,700 hours to. *
build the model, using a small lathe amd

Cobra venom has béen found quite as °

but without the dangerous habit-forming «
_qualities of the narcotic drug. Deadly in -

Auto Sixty-Six Inc;gfes Long
Is Complete to License
One of the smallest cars ever granted a
state license, a sixty-six-inch auto built
by a Californian, is complete in every de-
tail. Its four-cylinder air-cooled engine

This Smartly Designed Miniature Automobile Easily
Enrﬂ* Wli.ﬂll of Growg P-rllm g

1-""" ,‘J\J o oo K e
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ounted on the rear axle housing prop Oil Wells Pumped by Hand

o the car at a top speed of thirty miles per
hour, using one gallon of gasoline to sev- Make Mgﬂg}f for Owners
enty miles, Sliding gear transmission
gives two forward and one reverse speeds.
The wheels are demountable and carry
fourteen-inch tires. Four-wheel expan-
sion brakes stop the car with safety. Other
features inelude a foot-operated acceler-
ator, clutch pedal, geared steering, three-
quart gas tank, one-pint crankecase, chro-
mium-plated chassis and banjo-type rear
’ axle housing. The wheelbase is thirty-

nine inches and the weight 266 pounds.

30%
Game Board for th% {nva]id
Holds Checkers and Cards

To while away the hours for the invalid
confined to his bed, a game board which
sets in an upright position over the per-
son using it has pockets for eards on one
side so solitaire may be played. The re-
verse side contains a checkerboard, the : , o T P
checkers being held in place by pegs. The i - ma——
board also has a magazine holder to keep  One of the Many Shallow Oil Wells in California -
the book in position whjle reading. Which Is Being Pumped by Hand

i
Scores of lot owners near Wilmington,
Calif., are pumping high-grade crude oil ,
from shallow wells by hand. Miniature ~__
derricks are set up and hand pumps are ~_
installed. The wells average several bar- = =
rels per day each although most of them

are only fifteen to thirty feet deep.

ﬁ,é,ﬁeﬁ’

imple Electric Typewriter
Has One Tiny Motor .E

~ Operated on the electromagnetic prin=-
. ¢iple, a new electric typewriter invented
Germany has only one tiny motor, de-
veloping one 150th of a horsepower for the
automatic carriage reverse. This results
y in almost silent operation. Type bars are
% said to be replaced by a revolving cylin-
der, The slightest touch of a key caus
'y the cylinder to revolve and strike the rib-
\1\3 bon against the paper. The cylinder can B %

L be changed in three seconds, so that it is—.
. possible to carry spare cylinders in differ-

~ ent languages and in symbols and codes,
(é'-;making the typewriter an all-purpose ma-

chine. Work with the typewriter is said

Game Board for Invalid with Pockets for Cards on
ne Side and a Checkerb do Other




NYBODY can do it,” says Robert E,

on a motorcycle.

“I wanted to see the world,” he explains,
“Going by boat and train was too super-
ficial and didn't offer the thrills of a mo-
toreyele trip.”

Robert E, Fulton, Jr., is a typical young

American, now living jp Greenwich,

Conn. A few years ago he was in Europe
studying architecture. While dining with
236 - e b _T‘_”,!u
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Top, an Afghan Band; Left, Road Sign Near Damas-
cus Telling the Traveler the Route to Bagdad

a friend in London one day, he casually
mentioned he would like to take a trip
around the world on a motoreyele. The
friend offered him a motorcyele free if he
would undertake the journey. Fulton ac-
i 5

cepted the gift and started out.

Fulton, Jr., who recently completed = = Ahead of him lay 40,000 miles of land
-*_ an eighfeen-month trip around the world

and water. The two wheels of his motor-
‘eyele carried him 25,000 miles of that dis-
fance. The motorcycle and its equipment,
~without a passenger, weighed 500 pounds.
It was a two-cylinder horizontally op-

‘ posed engine rated at fifteen horsepower.

‘With a special tank on the rear, Fulton

" carried seven gallons of gasoline, giving

Bim a cruising radius of 350 miles. The

wheels had auto-size tires which lasted
= m
P = I ¥ o nae.
" J ot | -d - 'i'r
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Top, an Afghan War Dance, and Robert E. Fulton,
Ir., en the Motorcycle Which Carried Him around
the World; Center, the Route Followed by Fulton in
Going around the World; He Started from London;
Bottom, Irak Desert Patrol Near Begdad; Here
Fulton Rode Across a Roadless Desert

o IN*

on .a MOTORCYCLE

for the entire journey. In addition to the
clothing he wore, he carried a few odds
and ends of fresh linen, a toothbrush and
a razor, For the motor he carried spare
pistons, chains, spark plugs and screws,
He had never ridden a motorcycle before
he undertook to travel around the world
on one, but he soon learned the rudiments.
From Londonr he sailed across the Chan-
nel and headed for Vienna, Budapest, Bel-
grade, Sofia, and Athens, before attempt-
ing to traverse the inhospitable deserts of
the Near East.

In Turkey he found the eountry almost
roadless, and for endless miles rode
through clouds of dry alkali dust. Toward
dusk one evening he approached a con-
crete bridge without noting
that one of the sections had
fallen into the river, Fulton
was hurled from his seat.
He landed fifteen feet below
the bridge and was knocked
unconseious. The motor=-
cyvele suffered little damage
from its drop and Fulton
awoke in the midst of na-
tives who were dashing cold
water in his face.

After this incident, he
headed for Syria, Damascus,
Bagdad, Baluchistan, Afghanistan, and
Khyber Pass, the latter famed the world
over as a danger spot. But Fulton found
the guardian of the pass a meek, peaceful
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fellow whose greatest de-
sire in life was to wvisit
Hollywood and New
York.

Traveling and living
among strange, isolated
people, Fulton often re-
sorted to the universal
-sign language. Notwith-
standing the grim terrors
of which he had been
warned, he met genuine
courtesy and hospitality
everywhere, All the so-
called wicked and dan-
gerous people he had
heard about proved to be
kind and helpful.

On his way through

India he came to a gor-
geous white palace in the
city of Udaipur. It be-
longed to a maharana
whose great wealth en-
abled him to live in the
traditional Oriental lux-
ury. Without a formal
presentation or an-
nouncement, Fulton rode
up to the main gate and
was allowed to pass by
the guards who present-
ed arms: he rode through
a second and a third gate

and finally entered a

great courtyard, where
the maharana's private
herd of elephants was
tied with chains. The
loud noise of the motor

frightened the animals,
and amid a stampede the
guards arrived and threw
Fulton out with much
less ceremony than they
had welcomed him in.

Traversing a road near
Rajputana, India, Ful-
ton's leg caught a thorny
branch and he lost con-
trol of the motorcycle.
He tumbled down an em-
bankment and landed in
the midst of a herd of
wild boars. He remem-
bered the stories about
their viciousness and took
to his heels. Looking
back, he saw the boars
also running—in the op-
posite direction. In his
travels through India he
never saw a live snake in
its natural habitat, The
snake charmers, he said,
operate for the sole ben-
efit of tourists.

After India, Fulton
headed for the Dutch
East Indies, Java, and
Sumatra. He has good
reason to remember one
of the queer native cus-
toms. They train mon-
keys to throw down ripe
coconuts from high
branches. Riding under a
row of coconut trees one

{Continued to page 142A)
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Top, a Scene in Afghanistan; Center, a Signpost in India Pointing the

Way te London, and a Scene in Siam; Bottom, Maohorana's Palace in

India Where Fulton Was Made Welcome Until His Motorcycle Stam-
peded the Herd of Elephants
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‘Underse;l': Air Tank

To speed the diver’s re-
covery from the terrific
pressure of [deep-sea
work a submersible de-
compression cHamber has
been devised, a “half-
way house” in which the
diver can take refuge
while ascending. Unless
the ascent is gradual

¢ enough to allow the es-
w cape from the lungs of
~c\ nitrogen gas, sudden re-
“~__ lease of pressure causes
«& nitrogen “bubbling” in
"= the body, known as cais-
“~ son disease or “the
bends.” A diver needs as
much as two hours to
/N climb to the surface after
working an hour 200 feet
down, and it takes en-
durance to hang from a
‘D‘Q‘rupe deep in cold, swirl-
ing water. The new de-
compression chamber is a
<4';.-;1:&-\“.-1 cylinder with doors
in top and bottom. The
§diver climbs in from be-.
'

PDPULF.-'& R

low, water being kept out
by compressed air; the
ower door is then shut
and he is hoisted aboard
. the tender vessel and the
pressure reduced gradu-
ally in a dry, warm at-
mosphere. Discomfort is
. minimized and the waste
~ working time is reduced
by forty per cent.
Drawings Show Position of De-

compression Chamber and How
Diver Enters It
A 'n.- "‘r

Fluids Form Flexible Coating
. on Metal, Paper, Glass

Hard, firm coatings that also are flexi-
ble and pliable can be applied to paper,
leather, metal, glass and other materials
by mixing two liquids now on the market.
The coating is a fluid that hardens when

brought into cafd?nct fwith :l'j'h
e A

I\IECHf%N]('E A2
.}‘l:-l".' ' ﬁ

aves Diver from ‘Bends’

( L, (Ao ALy
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also a fluid. Until development of the g,_.
hardener, the coating material was used 4
only where heat could be applied to set if}

as in ceramic work. When the two fluids

are used together, they form a hard elastic

film that is good for coating paper, em-
bossing leather, weatherproofing electric

wire and the like. The coating will not
irnish the p cium,e?tals.
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Auto Armrests of Rubber
Also Are Door Handles

> —
& Top, C-tting Rubber into Shape of Door Handle;

- j Bottorp, Pontiac Desi
S asepuel huedets
a . Cut from rubber a ted with metal

¢ “backs, armrests in some of 1936 cars

D™also serve as door handles. The armrests

are fashioned from sponge rubber in the

, shape of a “U,” the metal back is applied

+ «mnd the upholstering sewed on. The “U"”

. \wrshape permits gripping the armrest so the
~ @ door may be opened or closed,

e,

o
; -, Egg Yolks Colored by Feeding
- gl »"7e Hens Proper Food

Poultrymen can get hens to lay pale or

w deep-color yolk eggs by feeding them ac
y ~cordingly, the U. S. Department of Agri-
{2 Culture finds. “Small amounts of pimento

{ or chili pepper in regular rations will col-

or the yolks a deep orange-red, and white

corn, instead of yellow, with limited
amount of green feed will make the yolks

pale. Hens on the latter diet will need

3 cod-liver oil to supply the vitamin A they

-
miss by not getting yellow corn. Riclier,

shades of yellow may be obtained by in-
creasing yellow corn and green feed in t
ration, but too much green feed will gi
the yolks a brown or green off-tint. -
colored egg yolks are in demand for cakes-
making and also are used in the manufag-

ture of some kinds of ice cream because._
?}r impart a golden color.
(597 y
Coal Compressed and Packaged
Helps Keep Home Cleaner

Compressed into cubes and wrapped in . -
packages twelve inches long, eight inches™ - «
wide and four inches thick, coal is being

marketed in a manner designed to kei%u.

-

the home clean. Six four-inch cubes a
encased in each package, making a handy~J).
sized fuel that is as clean as a loaf of bread

or similar article. A machine now in op-
eration in Michigan converts slack coal &’
into the packaged product at the rate o
two tons per hour. A binder made from A
corn helps hold the coal particles together

in the cubes. After being packaged, the
coal is placed in a kiln and heated to

high temperature for several hours to
make the bond more complete,

i
-l

|
:
”

Coal Packaging Machine at Work; at Left Is Truck
Loaded with Fn:'hug_ld Fuel

Ul ntry M"uﬁﬁ/ﬁ;s:, _ g
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Tri-Bladed Autogiro Tested iI);(W ingless Flight

@.". Aero Hervilea Corp.

Latest Model Autogiro, Wingless and with Only Three Rolor M&' to Sustain It in Air, I's Shown in = -
Test Flight above New Philadelphia Post Office; Notice Roof Adaptable for Aircraft Landing Port

Flight without wings in heavier-than-
air craft is now a matter of fact. Built for
tests by the U, S, army, the latest type of
Pitcairn autogiro has no supporting wings,

but is kept aloft by a three-bladed rotor

instead of the four-bladed “fan"” of ear-

Bicycle Stand Controlled by Fnot from leng/[’?)sm%n N

Operated from a riding position, a bi-
cycle stand folds up behind the pedal
when not in use and is controlled entirely
by the foot. The stand can be attached to
any bieyele in a few minutes and it is
claimed it is easier and quicker to use
than the conventional U-shaped stand.

{Whenever you find that you wish to
know more about any article in this mag-
azine, write our Bureau of Information,

inclosing return postage. ' . is ;
-) i! ‘ .-zf&,-“-"" -L_,f_, Hj\)m’ t ‘_'__ .

lier models, and is balanced by horizontal “.
and vertical controls in the tail structure.

In the photograph, the autogiro is seen . G
flying above the new Philadelphia post é"
office, the roof of which was designed as a

landing port for mail-carr mg planes. :c.

Handy Bicyele Stand Is
1 Shewn Ercet and in Hor-
izontal Position



«l“  AUTO LIGHTING

within the length of the
beam, they are inade-
quate. At thirty-five
miles per hour, you can’t
stop in less than 110 feet
so the car's lights should
illuminate the road clear-
ly for at least that dis-
tance. But the average
car probably will not
have a beam longer than
100 feet, according to
lighting engineers.

State laws limit auto-
mobile head lamps to
thirty-two candlepower
because drivers will not
dim when they meet cars,
Stronger lights would in-
crease the danger of
blinding other drivers, If
all drivers would dim,
state laws could be mod-
ified so that lights could
be improved considerably,

Lamp designers, hand-
icapped by these state
laws, have produced a
light that will illuminate
the road about 500 feet
under the most ideal con-
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HEN you're driving that 1935

or 1936 model sixty miles an
hour at night, the car is outrun-
ning its lights. Built to do eighty,
ninety and 100 miles per hour and
frequently driven at those speeds,
today’s automobile is equipped
with head lamps that produce
satisfactory illumination for
speeds of between thirty and

forty miles an hour.

! Top, Projecting Light Bulb Filament on Sereen: Below, Image
If head lamps aren’t strong Ton Projecting Light Bul “Gyp” or Poorly Made Bulb; Note

enough for the driver to stop How It “Scatters” on the Sereen
242 v T i e
- 'l.‘t\1'-.h -t - ar‘ - .
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| L e e w_ . B s "';-



ditions, that is, when lamps are
perfectly adjusted and the weath-
er is dry and clear. At sixty miles
an hour, the car travels eighty-
eight feet per second. Thus, the
500-foot head lamps illuminate
the road less than six seconds
ahead, hardly enough for the
driver to see an obstacle, make up
his mind to apply the brake and
then bring the car to a stop. It
requires about 280 feet to stop a
car going sixty, even with perfect

brakes and on dry pavement, At
least double that distance is nee-
essary for the average car be-
cause few drivers keep their head
lamps and brakes in perfect adjustment.

At N ies-ef-the Gen-

eral Electri pAny, a special automo-
hile tm—ﬁ?;a% in motor-car illumina-
tion. In front of the radiator is a panel
containing numerous electrical terminals
for connecting experimental head lamps
that are carried on special supports. This
car has been/fitted with head lamps many
times as powerful as the ones on your car.
In one instance, 250-watt bulbs, ten times

Top, Nlumination by 250-Watt Bulbs, Ten Times as Powerful
as Any in Use; Bottom, Car for Testing Head Lamps

as powerful as the largest now in use,
were installed. The powerful beams
turned the highway into day for a dis-
tance of at least a quarter of a mile. The
engineers were able, in this way, to get an
idea of what future road lighting may be
like, provided state laws are relaxed and
drivers uniformly comply with some reg-
ulation on dimming.

One reason why drivers have not dimmed
is because they were virtually left in dark-

Cle e Bhs | e



Various Ways by Which Inventors Have Tried to
Improve Auto Lighting

ness when the dimmers were on. Two new
auto-lighting systems recently introduced
eliminate this excuse. One system is a
new type of beam control, effected by us-
ing a bulb developed by General Electric
engineers, and the other is the asymmetric
now familiar to many motorists.

In the asymmetric system one of the
head lamps, usually the left one, illumi-
nates the right curb or roadside; and its
position remains fixed for either passing
or driving. The other headlight throws its
beam down the center of the roadway
when no other car is approaching; but in
passing, the beam is depressed by opera-
tion of a switch, so that the light strikes
the roadway a short distance in front of
the car. Thus there is one fixed, intense
beam of light and a movable one which
together provide good illumination. The
asymmetric system uses a bulb having
two V-shaped filaments, one above the
other,

The newer system uses a bulb having
two straight, horizontal filament coils, al-
most end to end, one being slightly above
the other. In normal driving, both head
lamps project their beams down the cen-
ter of the road for several hundred feet.
The light pattern from each lamp is the
same, and one coincides with the other. If
one lamp burns out, the road still is illu-
minated, with, of course, diminished in-
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tensity. When passing
another car the driver
operates a switch, usually
with the foot, causing
both head-lamp beams to
shift to the right and drop
slightly. These superim-
posed beams, practically
of the same intensity as
the driving beam, light
the roadside, revealing
signboards, pedestrians
and other objects, with-
out danger of blinding
other drivers.

But neither system can
overcome faulty adjust-
ment of head lamps. En-
gineers recommend that
the car be tested at least
twice a year to keep
headlights at their great-
est efficiency.

Practically all new cars
use the prefocused lamp,
which was developed in
the research laboratories
at Nela Park. The lamp
consists of the familiar
glass bulb, usual bayonet
base and a prefocusing
ring soldered to the base.
There is only one way of
inserting the lamp, so
that it is impossible to get
the filaments out of place.

Another new automo-
bilelighting development,

5
ﬁé“ﬁ’

Bottom, Prefoeused Head Lamp Bulb and, Right,
Method of Installation Eliminates Chance of In-
serting Bulb Incorrectiy
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Top, Measuring Beam [Intensity of rt' .
Experimental Lamp; Center, *
Capped Head Lamp Bulb Which »

Reduces Scattering in Fog

but one that is not looked *
upon with enthusiasm by
all lighting experts, is the
shielded or capped head-
light bulb, This consists of
an ordinary lamp with the
front portion of the bulb
made nontransparent by
coating the glass with an
opaque material which
masks most of the direct
rays that normally do not
strike the reflector. Its only
advantage seems to be that it does mini-
mize annoyance from scattered light,
thereby making headlights somewhat
more comfortable to the eye when viewed
at close range by approaching drivers.
The fog problem is another automobile
lighting riddle that still remains to be an-
swered. Red or yellow lights and the va-
rious other anti-fog stunts that have been
tried have been found of little advantage.
The lighting engineer's advice to inven-
tors is to concentrate on something that
really is needed; to keep in mind the fact

{Continued to page 135A)
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manufacturers of electric
wire and cable. It can be
used to advantage in
walls and ceilings of
buildings because it is

g
/&

CAnoln Gk

fireproof insulation. Pro-
duced by the Owens-
Illinois Glass company,
the glass yvarn has been
crocheted into berets,
knitted into shawls and
woven into rugs. Cost of
its manufacture can be
kept low because the
spinning can be done by
modern textile machines
without readjustment and
no d_!.reing_i_.inuu&ssary.
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Perforation Gauge
for Stamps Stops
Eyestrain

Intended for the stamp
collector or dealer who
has oceasion to examine
many specimens daily, a
special gauge with a re-
volving drum relieves the
collector of much of the
evesirain usually asso-
ciated with such work.

Section of Glaxs Woal from Which Yarn I's Woven; Cloth Made of This
Yarn Has Remarkable Wearing Qualities

Your clothing and the bottle from which
you get the morning's milk soon may come
from the same glass melting pot. Already
glass is being made into yvarn that is many
times stronger than fabric materials of
the same size and it can be used like cot-
ton or wool yarn. The same ingredients
used in making the milk bottle are found
in the glass yarn, but once out of the melt-
ing pot, that intended for fabric is blown
into glass wool that has strands twenty
times smaller than the human hair, At
one point on a conveyor system, these
strands are caught up and spun into yarn.
Coloring added to the ingredients in the
melting pot already has tinted the glass
blue, pink or any other hue desired. In
weight the glass wool compares favorably
with the lightest or airiest of materials,
eiderdown, and its insulating qualities are

excellent, making it highly valuable to

The perforation gauge is
mounted on a revolving

Gouge for Comparing Perforgfions in Stamps
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rtdrum placed under a slit so the (Chjldren Help Buﬂd Rall“LaY &

’ ~#specimen can be held in position,
" gand the various perforation sizes in Playgrgund of Theater
are whisked quickly past for com-
’pnnsun This speeds up classify-

Ling work by as much as 150 per
cent. Also included in the equip-
t. »ment is an adjustable magnifying
l;gla_ss of large field and high pow-"
r, an inch and one twenty-fifth”
2 ‘Ji‘ll':h scale, a watermark detector

afda flat-press scale. f ,Z(b _

"“ "Lighter in Cigarette Case -
“., . Works without Flame

: #  Built into a roll-cover cigarette .
}f‘case, a flameless lighter ignites the

1 s=cigarette when the user holds one - R Ok B D ek O M
e F ussian Children Operating y Cars on Their Own Railroad |
. end against the element and puffs. on Greands of Youny Pispls's Theater st Avehangel P A

s.*The cover works like that of a,
eroll-top desk, sliding easily to expose or In the garden of the Theater for You_n'g' 2
inclose the cigarettes. Chemical ré:antiun Spectators at Archangel, USSR, is a... =
causes the lighter to operate without a playground railway which the Russian __
flame. The case is made in several colors,  children themselves helped build. Direct--

ed by adults, they partlmpated in la:,rmg

the narrow-gauge rails and in Equlppmg

lhe miniature cars. i

Generarér for EIE cycle Light o {

W

.5“

"i N q Supplies Ample Current b~
¢ SlLdl.'I"r and ample current for bicvcle <o =
}J l:hht:. is furnished by a small generator
< T @which ends the inconvenience of battery
< a...____f.-,ulure and re- -4
't lacement. In- S
-, 1{ : T8
ased in a stream- -
».‘:5? dine, chromium- ) S

Wwlated shell which
is attached to the
bicycle frame un-
der the seat and
out of the rider's
way, the genera-

tor lightly engages

the rear wheel and .

builds up sufficient eurrent at eight milés ;i
W

an hour to light head and tail lamp
brightly. It is attached with a clamp, re-
quiring no drilling of holes, and can be
turned off easily when not needed. .
y '_jh"“"n

-

¢ Shallow lakes and marshes can be con- =
verted into dry land by planting “rice .

grass” and other water plants. ".
I u,(} (/&4// | *-'
A
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nt’s Work as Architect Seen nothing and the minute electric
waves that are constantly being

in Lead Casting of Tunnels produced by his brain will re-
spond to the hypnotist’s sugg
1 tion. The waves appear in
. same ten-cycle pattern they have
when the subject is in his normal
te with eyes closed. Only b

e strongest kind of suggestion
the brain waves be chang

m “open eye” to the “shut eye
pattern. The brain potentials,

¢‘waves! run steadily at a rate o
%;bnut ten per second while a per-

e,

T~

on sits or lies quietly with ey
S8 <closed but still awake. Their pat™
> -Jtem changes when he falls asleep,
" and the ten-a-second rhythm is
e‘rupprﬂssed if he opens his eyes

s and looks at any definite object,
-~ r if he indulges in concentrated
R imagination or thought while he
& - still has his eyes closed.
=
» Mlion Dollars Issued
for Mutilated Bills

“BThis Looks Like an Ivy Plant, but It Is the Architectural Pat- :
tern of an Anthill, 'Oblninld by Funn':-:' in Hall:-m., L‘c-d' If you have money to hurﬂf don't

throw away the ashes. Charred

Working plans for the undergmund" remhants of a five-dollar bill are still
home of an ant mlﬂny would resemhle ‘ﬁm‘th $5 if there is Ennugh left to prm.?'e
some strange species of seaweed or crawl- . the currency was genuine, and the treas-

-B_g" ing plant. The architecture of an anthill . -
« } 8 g
]

is revealed by pouring molten lead into,

the entrance, letting it course through lhe"|

- dewuuﬁ:.nf‘ a™d chambers, then care- I

g fully excavating after the lead has cooled

3 and hardened. Ten pounds of lead were E

_-used in casting the home of one ant col- 3§
ony. Running down into the ground at an

. easy slant was a main passageway. Other”
e hallways opened off the main passage, and
one extended laterally for nearly a foot,
- less than an inch below the earth’s surface.

-

¢ "'Brain Waves” of Hypnotized
£1% S5 Studied by Scientists

. f Expected to reveal new information
about the functioning of the brain in blind
and in nurmal persons, a study of the
“brain waves” in hypnotized persons is

I:remg made by scientists. It has been found
ehc{ that with eyes wide open, a hypnotized

m Harriz and Ewlng

Catherine Costigan Examining the Remnants of Mu-

H__'E'_'«'t_qpersuu can be persuaded that he Sees ° rqtilated pumncy before Passing on Claims_
&— " B ER W ' £ 3l
e i - , 1 Yooy e ]
I “"::" ANBAY Y, vt -.-z—’-“‘ﬁ‘i-t' ,Ji.l-hl.ql:
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ury department at Wash-
ington issues an average
of a million dollars a year
in new paper money to
citizens who turn in

A
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Light Alloy Power, Shovel

Lifts Carload in Two Bites
(A6

= & a2 4 i

© 249
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burned or mutilated cur-
rency for redemption.
Catherine Costigan, one
of TiVé women who ex-
amine the old money and
decide claims, has been
engaged in the work for
thirty years and has be-
come so expert at the job
that she does most of her
inspection with the un=-

aided eve. 54 f zq,L
Combined Pick and
Spade Is Handy
for Tool Kit

To save space in the
camping kit and tool case,
there is a combination
pick and shovel which is
perfectly balanced for
either purpose. The
working end is pivoted,
and when used as a shov-
el the pick is held against
the handle by a firm

’) Vi Oy Acev’ éﬁcu'_o _

) leant A

J Agred

WL ugh

clamp. The same clamp
slides down the shaft to

as a pick. It is lightweight but sturdy, and
easily packed in an automobile,

Two-Purpose Tool Locked for Use as Pick or Shovel

Y ong bR

~ 7 Y
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Automobile Driving through Jows of This Coal Dipper with Plenty of
Room to Spare

hold the tool when used }

(o

ives an [dea of I fmmmia
l’lfg\ﬁes by ée

)

s

=

4 oth -power
shovel now digging coal fat ‘Wilmington
I1l., are enough to fill the average

coal ear. It is built of lightweight metal
alloy. The jaws are hig enough to accom-
modate an automobile, with plenty of
room to spare. Engineered especially for
coal-stripping operations in the northern

Illinois field, the dipper can lift thirty-two ~

cubic yards at one scoop—a mouthful that
waulg fill a nine-by-twelve foot kitchen.

/3

ﬁ‘
Rugs Made of Goat Whiskers

Goat whiskers are no longer wasted.
The chin whisker crop raised by thou-
sands of Angora billy goats has been found
to make very good rugs and carpets. It
has been discovered that the whiskers are
strong and durable and take dyes well, so
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ity two and one-half
miles. Verdugo hills part-
ly obscured. First range
of the Hollywoods in the
open. You are over the
field now. Start your
spiral and I'll follow you
through. Now you are
over the east corner.”
1Two miles below the
*“operations manager is
standing at the end of a
runway speaking direc-
tions into a handset con-
nected to the radio trans-
mitter. Your pilot slants
his left wing down into
the clouds and the plane
begins a sweeping turn,
descending 400 feet a
minute in wide spirals

ELLO, Bowman in 334, This
is the Burbank remote, I
. think T &an héa¥ you'north of the .
field. Give mesthree bursts.”

_:_ In the cockpit ahead of you the
pilot speeds up the engines three
times.

“Okay. Now give me two bursts
for a check.”

You are in a westbound United
air liner skimming the tops of the
clouds at 12,000 feet. From the
clock you judge you should be
nearing Los Angeles but since
midnight you have seen nothifig
except a turbulent cloud bank
below. From his seat the pilot
sees no more than you but now
he has a second pair of eyes on
the ground giving him a picture
of the field. The voice in his ear-

phones continues:

i r Top, Pilot of Air Liner Reporting te Ground by Radio; Bot-
Keep coming, It's raining down tom, Radio Operator on Ground Bringing Pilot Down by Lis-

here. Ceﬂlng is 800 fee,t Visibil- . tening to Plane above the Clouds
. b R, %\ Feto, - 3 g -
250 Predy WML N sed N e D Y -
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around the field. For nearly half an hour
the passengers see nothing but fog but
the pilot “sees” every light and shadow
on the field below. He flies the plane with
his eyes on the instrument panel and lis~
tens to the radio directions. Part of the
trick of landing an airplane by radio is to
give the pilot his position slightly in ad-
vance so he is above the point at the in-
stant he is told about it. He must know
exactly where he is so there will be no
confusion at the instant he breaks through
the fog.

Landing an airplane “by ear” takes rig-
orous training and the operations manager
must have keen ears not confused by
echoes. For a stunt one clear afternoon
one operations manager “brought in" a
single-engine airplane while blindfolded,
telling the pilot exactly where he was at
all times although several other planes in
the air tried to baffle him with their ex-
hausts.

Ticket Staff Filing Air-Line Reservations; Bottom,
Meteorological Officer Figuring Course Correction to
Offset Effect of Side Wind
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With recent im-

provements in radio
that permit faster
schedules, some lines
are beginning to use
the “low ceiling ap-
proach.” Instead of
flying on top of the
-clouds until it is over
the airport, an in-
coming liner begins
to reduce its altitude
as far away as twen-
ty miles. During the
period of blind flying
the pilot follows a
radio range beam
that is only a few .
hundred feet wide in the vicinity of the
airport, and in the last few miles the op-
erations manager on the ground can hear
the plane's motors and correct the course
by radio if necessary.

Before the radio range beams were in-
stalled, pilots sometimes depended on
voice communication alone for their safe-

"ty. Several years ago an air liner became
lost at night when the pilot was forced to
climb to a high altitude where he was
blown off his course by an unusually
strong wind. Having lost contact with the
ground because of intervening clouds, he
finally dropped closer to the ground and
found himself hopelessly lost. An air-
minded radio fan who had been listening

. %OPULAR MECHANIES

to the pilot describe his
plight to the air-line ra-
dio station observed the
plane passing over his
town and telephoned the
radio station. The radio
operator then informed
the pilot he had just
passed a certain point
and that by steering
southwest he would
reach the terminal.

Radio prevents worry
and aimless searching
when airplanes are forced
down. If a pilot decides
the weather is so bad he
should land at an inter-
mediate field he calls the
nearest radio station and
explains the cause of the
delay.

Fifty miles after leav-
ing a midwestern airport
both motors of an air
liner faltered and quit.
The pilot made a good
landing, snapped on his
transmitter and phoned
his position to the air-
port. Shortly afterward
the radio operator was
astonished to hear a sim-
ilar report from a second

{Continued to page 122A)

Top, Inspecting Engine Before Flight; Center, Pilot
Practicing Blind Flying in Hooded Cochpit; Bottom,
Pilot Talking with Radie Operator
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Color Pacmres Sent by' Telewsmn or Wir

Telemmn pmtu:es ur full nat-
ural colors can be transmitted and
received with experimental appa-
ratus developed by Leroy J.
Leishman, creator of a system for_
tra:rm?ﬁ"i'm"ﬁ*;"ﬁi'ﬂ[“n__ﬁ» tele- [~
graph. The process requires the
use of two color wheels or groups
of prisms, one at the transmitting
end and the other at the receiver.
The pictures are sent three times
faster than normal, each succeed-
ing picture being relayed to the
transmitter through a filter that
selects the major color and holds
back the rest of the light. Anoth-
er color wheel at the receiving

end reproduces the monochrome pictures
in series of red, green and blue-violet im-
ages at intervals of one-forty-eighth of a
second. So, at the end of one-sixteenth of
a second, three separate pictures are re-
ceived and combined to produce natural
colors. Combinations of the three major
colors create as many as 212 different
shades and hues. Synchronizing the color
receiver with the transmitter is accom-
plished by pressing a button until the
right color combination is received. Pat-

n granted fr using a

S PDPULAR MECHANICS
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Twe Views of Apparatus
with Whieh Natural-Color
Pictures Mays Bé Frams-
mitted and Received; the
Systemn Holds Great Pox-
wibilities for Television
and Telegraphic Picture
Service

moving spectrum from groups of prisms
instead of color wheels. The system may
be used with scanning disk, cathode ray,
mirror disk or vibrating mirror types of
television and is suitable for direct ob-
servation of the pictures or for projected
pictures. Pictures transmitted over tele-

graph circuits also can be sent in full col-
ors hy the method.

@[ Although they float on salt seas, ice-
bergs cnntam no salt, fur they are formed
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V. “Tattling” Films ﬁigi.

For recording a conversation w
may be used later by the poljce or others
as evidence, a Chicago inventér has devel- sound be music or conversati Any
oped an apparatus which employs a six- sounds audible to the human ear are em-
bossed on the film and
can be reproduced with-
out any processing by
simply reversing the op-
eration of the apparatus.
A microphone can be
concealed in a vase of
flowers or elsewhere in a
suspect’s room and con-
nected by means of wires
to the recording cabinet
in another room. The
apparatus is compact and
?Pxpl-m;i v :? to operate.

Above, Lid Eg'ﬁg Yo Sound Record on Film; Right,
Microphone s Concealed in Vase of Flowers

Self-Adjusting Pipe Wrench
IE X3 ¢4  Grips at Any Angle

There are no thumbserews on the latest
style of pipe wrench. It has a movable
]nn 2 mhlgh can be set at any angle, a

AMN s convenience in
| working in
| cramped quarters.

It is fixed at the
desired angle by
a thumb pressure
that throws the
pinions out of
mesh, allowing
free movement of
the handle and
jaws. Then, with
the jaws in position on the pipe, raising

-
|

\

the handle ]'._]l.l].lS the jaws apart and lower- Crazy Mﬂuntains OI'I.CE Hﬂme
2 ing the handle forces them together; the £ Yated Antwial
T\:) = harder the turn the tighter the grip, yet o it Bunals
a lift on the handle will break the grip. That strange animals once inhabited the
l ——— Crazy Mountains region in Montana is re-
. {[No native to America, the honey bee vealed by the studies being conducted by
"'_:_ was brought here by early colonists and Dr. George G. Simpson of the American
_‘?_ now produces about 160,000,000 pounds of MmHIWMDrE than

g honey a year. . sixty specieg of weird treaturgs haye been
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vs 4
found, ranglng f'rnm
squirrel-sized animals re-
garded as distant rela-
tives of the great family
of primates to creatures
called bear-dogs, al-
though they were not an-
cestral to either. These
latter animals apparently
were carrion-feeders,
with hyena-like habits.
Some very primitive
forms of hoofed animals
are in the Smithsonian
Institution’s collection
from this region. These
creatures lived in the

paleocene epoch, or just
after the dinosaurs had

vanished, 6 [33 9,

Handy Wiping Disk
Dries Bottles
for Serving

To dry beverage and
other bottles before serv-
ing them on the table
there is a handy wiping
unit consisting of an ab-
sorbent disk through the
center of which the bot-
tle is drawn. This dries

the “dew” or dampness from icing. After

Amphibion Drops Anchor '

from Nose of Its Pontoon-

-

i

Stem of This Mushroom-Like Anchor s Withdrown info Nose of Pontoon
When This Speed Champion of Amphibions Is Ready to Take OF

;p_ L e

Peel off the nose of one pontoon on the

wiping the sides, a final rub on the disk _ jworld's fastest amphibion and you have
cleans the bottom of the bottle. RJ a

also has a bottlegpen

Drying a Bottle b;r \Drawing It through.-
ik ; B.nﬂi"(.‘ Rcmour Is A!su p

7
aﬂ(!f'

The uni n anchor. Weigh anchor, and a cable op- .
erated from the cockpit of the plane draws =y .
the mushroom-shaped anchor up from the <
“Jharbor bottom, retracts its stem into the | °
sontoon and the streamline nose is but-- >
toned on for flight. Maj. Alexander P. de ¢
eversky, owner of the amphibion, is cred=

fed with a world’s record speed of 230

niles an hour in the craft.

E(3K

Safe Fluid Detects Watermarks

BLAeaal ¢
1" To help colltcfor ern the i

“Watermarks on postage stamps, a special
fluid has been developed. Unlike benzine,
. which is sometimes used for the purpose,
y it is nof-inflammable and therefore safe.
When the stamp is immersed in this liquid

“its 1er k is antly visible.
\ Tl ﬁﬂ)ﬂrfﬂ
“IO¥

bsorbent—
m.:i'ﬂ:l
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-y urved Cylmders on Eﬂgme before. A car is not fonsidere perly

: Z controllable until the warm-up périod is
TSy Reduce the Wﬂlght over because there are times when good
throttle control and acceleration are as
important as good brakes, In 1926, an av-
erage car traveling twenty-five miles per
hour at twenty degrees above zero would
have to cover seventeen and two-tenths
blocks, or about two miles before the en-
gine would be humming properly. This
year, the quick-starting gasoline reduces
the warm-up period to less than four
blocks. The new motor fuel is said to be
achieved by strengthening the “front-
end” wvolatility, producing a quick flash
that starts the flame. The “heavy ends” of
the gasoline keep the flame going to com-
plete the operation efficiently.

Z 5
ng-Handled Lawn Weeder
Removes Dandelions

Particularly adapted to removing dan-
delions, a new weeder equipped with a
long handle takes much of the work out
of keeping the lawn clean. Operation of
the device is simple. Removal of the
dandelions and other weeds is permanent

Pistons Describe a Semi-Circular Stroke in Curved  Decause the tool takes out the roots.
Cylinders of This New Type Motor

4

44y

Cylinders of a new two-cycle engine are
built on a curve instead of being straight-
- sided. The pistons describe a semi-circle

on in and out strokes. Exceptional light-
ness and efficiency are claimed for the en-
gine. The tops of the piston heads are cut ..|
on a diagonal instead of square to coun- °
* teract the tendency of the pistons to cause *.
excessive wear on the outer side of the
cylinders. The force of the fuel explosions 'k
+ against the diagonal heads tends to drive -
the piston toward the inner side of the ..
cylinder. The engine is air and oil cooled ® |
and has a special timing system. The de- : 1
sign is said to be suitablg f’re’ stedm, ,
Diesel or gasoline motor. A

o

.
-

% [’b L‘A‘:‘}‘m'wmui’ Time Reduced f-"
by Quick-Start Gasoline ~ "

Tests of quick-starting gasoline devel- = | §
oped hE Standard Oil gumean?: scientists + 1
show that the warm-up period is Teduced -

considerably, thus giving the driver con-"« ;.. y,oier Pieres to the Roots and Its Long Han-

ilg ingCare of Lawn
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Steel and Stone Protect Nation’s Documents

In the recently completed Archives
building in Washington, D. C., the nation's
most precious documents, including the
constitution and the declaration of inde-
pendence, are guarded in a veritable for-
tress of steel and stone. One of the orna-
mental and protective features of the
structure is a twenty-ton bronze entrance
door opened or closed at the press of a
button. The constitution and declaration
of independence repose in the closely
guarded shrine room, cut off from the rest
of the building by metal bars. The build-
ing is air-conditioned and every safeguard
is provided for the perpetual care of state
papers and documents under conditions
ideal for their preservation. It has been
found that acid gases in the air hasten the
destruction of paper and to prevent such
contamination, the air in the Archives
building will be washed in an alkaline so-
lution. The building is five stories high
and comprises 559,000 square feet of floor

i
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Air lé'ﬂur l\ﬁles Up
i : Is Found Free
St i from Germs
From 20,000 feet to
~~ 28,000 feet, the air appar-
ently is free of germs or

. what bacteriologists call
sterile. This is the find-

fe i ||

. ,E !
{1 il | _.__
——— L - R — !

. h"‘_i .Ei W R a

Top, Twenty-Ton Bronze Doers Opened by Pressing a Buiton; luﬂnm. hand
Constitution and Declaration of Independence Are Kept Safe Here

fest. At 20,000

by extended his
through a slit in

space, sufficient to house thousands of the ship and opened a sterile flat glass dish
records which have been accumulated by containing solidified material on which
the various government departments over germs grow. The dishes or plates later
a period of many years. were incubated in the laboratory. On only

@[ Our Bureau of Information will answer organisms ghd these, Dr. Walker believes,
questions regarding articles in this maga- were contdminated hy organisms on his
zine, if accompanied by return postage, hands or lothmg



Medicine Cabinet, Above,
Egquipped with a Mirror and
Tubular Lights, Making the
Glass Free from Glare and
Shadows When Shaving

SAre L Ty

Dining-Room Chair, Above,
Quickly Converted inte
High Chair for Baby, Com-
plete with Tray, by Raising
Front of Seat to Vertical
Poszition; Everything Un-
folds Automatically and the
High Chair Locks Itself in
Piace; Left, Indoer Clothes-
line Reel with Locking Ad-
justment Which Insures a
Taut Line; It Can Be
Serewed to a Door Casing;
Below, the Base of the Lamp
Accommodates a Ball of
Yarn for Knitting, Dis-
pensed through Hole in Side

Left, Ovenette for Top of Stove
Which Saves Fuel, Both in
Cooking and in Reheating, and
Permits Quicker Cooking Be-

cause of the Fuel Saving
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Above, Both Hands Can Be Uszed te Turn © —
the Jar When This Opener, Which Holds
the Cover in a Vise-Like Grip, Is Used;
It Can Be Adjusted to Hold Bottle Caps,
as Well as Jar Covers; Below, Accurate
Measuring Spoon for Powders or Lig-
wids; Seven Units of Measurement Are
Offered by Adjusting the Sliding Section

Above, This Washstand for the
Bathroom Has a Built-In Bin for
Sciled Linen, a Towel Rack, an In-
terior-Lighted Medicine Cabinet, o
Convenient Shell and an Upper
Cuphboard for Toilet Supplies; Left,
Partable Window Shell for Floweér-"
pots Which Transforms the Usual
Narrow Window Sill inte a Wide
Shelf with a Chromium Guard Rail ;
It Can Be Placed in Position with-
out Using Any Tools and without
Any Nails or Screws
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Cheap Micrn:Mnafes in Col
Made with Beam Splitte
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Making Microscopic Movies with Lens Which Per-
mits Observation of Subject While Filming It

Producing microscopic movies at low
cost is made possible by a special observa-
tion eyepiece, developed by Bausch and
Lomb Optical company, which aects as a
beam splitter. The eyepiece is fitted to the
camera in place of the regular lens. In
the beam splitter is a forty-five degree
prism which causes part of the light to be
reflected to the film and part to be trans-
mitted through the eyepiece so the oper-
ator can observe the action while the pic-
ture is being made. The device can be fit-
ted to any microscope. Not only can the
movies be made in black and white, but
with Eastman's Kodachrome film, pictures
in natural eolor can be obtained. Doctors,
medical students and all scientific workers
can make records in black and white or
color, while the amateur, at modest ex-
pense, is enabled to make unusual movies
of the activities of live specimens.

Radio System Free from Static
5 Y 7] May Speed Television

Complete elimination of static from a
radio program is accomplished by a new
system devised by Maj. Edwin H. Arm-
strong of Columbia University. Initial
demonstrations have been made on a wave
]Ength of two and une-ha]f meters. and

ﬁg-

'{) U A?%HANIUS

there are indications that the system
would have applications in television
broadcasting. But it also holds the possi-
bility that some day the home radio re-
ceiver may be freed of static. In a recent
test, during an electrical storm, signals
from a 2,000-watt station atop the lofty
Empire State building in New York were
received and registered on phonograph
records at a station eighty-five miles away.
Uninterrupted reception, with no static,
was the result. For comparison, a big
50,000-watt station, recorded at the same
time, gave signals full of crashing jars and
often unintelligible, The front page of a
newspaper transmitted by the same meth-
od was received in clear, readable form.
At the same time a musical program was
transmitted, the first time in the experi-
ments that music and the printed wortd
had been sent and received together.
The static-free system is the result of in-
troducing into the transmitted waves a
characteristic which does not exist in ra-
dio waves that nature ereates in causing
static. The receiver is so constructed that
it picks up those radio waves having the
special “man-marked"” characteristics and
discards the natural ones.

19 29—
Small Motors Are Protected
from Danger of Overload

Fractional-horsepower motors can be
saved from the danger of overload, just as
large engines are protected, by installing
a thermal overload starter which breaks
the current when-
ever the overload
continues long
enough to menace
the motor. It does
not trip the line
on momentary or
starting overloads.
When the current
has been broken
and the operating
switch returned
to the “off” posi-
tion, the motor
can be restarted after a short interval by
merely pressing the starter button. This
starter is useful on such motors as those

on oil burners, washing machines, bench :

and pufh; tmil mra es, |
1323 W /"‘a M

Y
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Group §

s S

Aid

ASILY installed in

churches, theaters
and other places of public
assemblage, this group
hearing aid is complete
in every detail. It is merely necessary to
place the microphone in a convenient lo-
cation in the sound field, plug the ampli-
fier into the a.c. supply line and connect a
few outlet boxes.

Volume controls are provided in each
outlet box. In a church these boxes are fas-
tened to the back of the pew, and in
theaters to the frame of the seat as illus-
trated in Fig. 1; provision is also made for
operating a small loud-speaker in another
room. Two varieties of featherweight ear-
phones are shown in Fig. 2, and the wiring
diagram is given below. Installations of
this description offer an attractive source
of revenue to radio service men and ex-
perimenters. In some ecases the church
will install the amplifier, microphone and

outlets while the individuals served pur-
chase their own earphones.
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1 By PERRY S. GRAFFAM

NLY three of the new all-metal tubes

are required for this simple and effi-

cient receivér 1,31112.11 is capable of more
than urdm;my loud3speaker volume. It of-
fers the beginner an easy-to-huild up-to-
date set, and the more advanced experi-
menters will find it well worth while as
the possibilities of the all-metal tubes are
convincingly demonstrated.

A tuned r.f. circuit is used as it is quite
selective and not complicated to build. All
parts are standard and no trick coils or
special materials are necessary. In order
to keep the receiver as simple as possible,
B-batteries are used thus saving one tube
and power transformer, as well as their
associated parts. It is necessary, however,
{o use a filament transformer for the three
tubes owing to the amount of current
drawn by the filaments. Three heavy-duty
B-batteries will last nearly a year, or the
builder may use a B-eliminator for all a.c.
operation if desired.

The metal panel and base
can be made of Ys-in. alumi-
num, eraydo or other sheet
metal bent as shown in Fig. 1.
Bases of similar dimensions are
available from all radio supply
houses. The schematic circuit
diagram is given in Fig. 2 and

.

2-45-¥. B- BATTERIES

H? TUBE PINS,BOTTOM VIEW



the tube-pin arrangement,
which corresponds to the num-
bered tube-socket terminals,
appears in Fig, 3. A wiring dia-
gram for the B-batteries is
shown in Fig. 4 and the sim-
plified wiring diagram is given
in Fig, 5.

Any good magnetic speaker

may be used with the set; how-
ever, the hyflux type, shown in
the photo, gives excellent re-
sults with this receiver and is
therefore recommended. The
{Continued to page 149A)
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How to Make Low-Loss Antenna Connections

CIRCUS aerial gymnasts grasp
each other's arms in perilous
acrobatics, each holding the oth-
er's wrist, Grasp your wrists in
the same manner and observe
how your fingers twine naturally
over the forearm. The strongest
mechanical splice for antenna
wire is made in the same general
manner, as illustrated in Fig, 1,

When solder is sweated into
these tight turns, the junction of
the two wires is stronger than the
wire itself. Not alone does this
insure a permanent antenna in-
stallation but the low resistance
of the joint permits maximum sig-
nal strength from distant stations to reach
the receiver.

To join a flexible insulated lead-in to a
stiff antenna wire of the usual No. 12 or
14 enameled-copper variety, carefully
scrape the insulation from both wires:
twist the strands of the flexible wire tight-
ly and start a single winding with one
turn-back loop as shown in Fig, 2. The
turns are then pulled tight and the joint
is well heated with the soldering iron be-
fore applying the solder as indicated in
Fig. 3. The connection at the right in Fig.
4 is recommended when a flexible lead is
to be joined to the end of a heavy wire.
Remove the necessary amount of insula-
tion from each wire and make a loop of
the stiff wire; knot the flexible lead to the
{Continued to page 150A)
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Right, Non-Directional Vertical-
Copacitative Type Antenna for Con-
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gested Locations Where Fower-Line
Interference Is Troublesame; the 10-
Ft. Pipe Is Mounted on a Glozss-Pole

Insulator and Topped with a

Copper

Flush Ball; Including the Usual Light-

ning Arrester in the Lead-In, the Cost
ellars

Should Not Exceed Two

|
tars for Power 5 % or I est

g—

F

#

1

VLN

COPPER BALL
INSULATORS INSERTED

F':PE\.

RESTS 0N,
TAPERED END.
OF LARGE GLASS,

CORRUBATED —%
GALVANIZED -IRON
GUTTER PIPE

o, *'J:.*

A

LEAD-IN
SOLDERED HERE

LEADIN~ /-

Plug and Sochet #c= | srml:r{'tf? ST NSULATOR. ™S ? -
Sets; Metal Cover Shields Con- INSLEATOR METAL STRAPS HOLD (_\_3 { %
nections *~MOUNTING BDARD
. ON RIDGE
+ I e GUY WIRES FASTENED TO ‘
- AND | \§a— scew Eves oy,
TAPPED
TOFIT SIDE I Below, Slots Cut through Tube
Above, Standard Wire-Wound ; Base Reduce Leokage Losses in »
Velume Centrol to Which a Experimental Ultra-Short Wave “
Switeh May Be Added, Now
Avallibltto Experimenters “
and Service|Men; Back Cover
Is Removed| Quickly and Re- . . L\
placed with the Switch Cover s WP
Piate; Right, Small Metal i : g ’
Angles Permit Mounting of DRILLED £ = ~ & 5
Filush-Type Meters in Slight- ANDBENT UP an-a:;_"ff'r‘. , .\" o -
ly Oversize fioles, Enabling MOUNTING SOCKET ' ; m r
the Amatevr to Use Panel e J b e
Material Salvoged From Dis- ﬂ“"J A qp e
carded Equipment; Below, : SLOTS £ :
. Ceramic-Type Tube Socket, :
lwith Adapter Plate, for High- . .
Gain Short-Wave Supers ~
e
MACH. =S ) ey Left, Porcelain § podeeT . k"" { L
SCREW RUNS THROUGH Mounted on Metal Chas- MACHINE Tl
HOLE IM CHASSIS sis without Spacing 7 [l r.‘ ~
Bushings; the Slot Is SN
Outlined and Several o= TERMINAL S e

Small Holes Are Drilled in the Center
to Start a Hack-5aw Blade; Ends of
Strips Are Bent Over and Drilled to
Fit Socket Mounting Holes; Right,
Film Spools Make Good Supports for
Insulated Terminal Strip

=
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v« Five-Band Phone Monitor furlﬁmateurs
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Amateur Phone Monitor Showing Tuning Dial and
Band-Changing Switch Mounted on Front Panel

This well-shielded monitor may be used
in the same room with the transmitter or
even by the operator himself, to detect
carrier hum or audio distortion in any
form. These faults can be heard immedi-
ately and corrected in the transmitter. Itis
a humless well-filtered unit with self-con-
tained power supply, and has a continuous
range from 3 to 200 meters.
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Plug-and-Socket B-Battery Connections

(a f

Wrong connections, shocks and unsight-
ly leads are eliminated by plug-and-
socket B and C-batteries recently offered

to o

in Figs. 1 and 2; no wiring changes are
negcessary in the set. The socket holes are
n?d to prevent wrong connections.
69 o—m—
Compact LF. Transformer Has Iron Core
Extremely small ¥
iron particles,
treated with an
insulating materi-
al, form the core
of this compact
if. transformer
shown with one of
the new all-metal
tubes. Perform-
ance equal to, or 3
better than, that obtained from well-
designed large air-core coils is claimmu\
for these midget transformers which oc=
cup?b%u} ﬂﬁe-half as much chassis space.y

G
Speaker ch;r Kit for Service Ment

A first-aid kit in loud-speaker *..l.'ur;fi’_
enables the service man to make quick ~
repairs and solves one of the major prob-
léms in radio trouble shooting. Special
tools and replacement parts are included.

| {[Blueprints covering radio construction-
articles in past issues can be obtained i'mf?

| 25 cents each; when material lists are not:

' included in the articles, these are avaﬂahlz_g

- without charge on receipt of postage. =

!

NEXT MONTH—How to Build the Improved Little Giant Portable A.C.-D.C.
Broadcast Receiver. The 1936 model of this popular little 4-tube set has the fol-
lowing features: airplane-t9pe dial calibrated in kiloeyeles; 2 pilot lights; improved
dynamic speaker; gets-police calls; low cost; easy to build; fine tone and range.

{
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By GEOFFREY ARCHBOLD

TWD of the chief objections to the usual
type of stencils for decorating are their
general flimsiness and the presence of the
ties that hold the parts together. There
are several ways of evading or remedying
these mechanical limitations. The devices
suggested in this article are for the rela-
tively simple type of stencils used in wall
decoration or in the multiple production
of signs, toys, furniture, textiles, ete. They
are not intended to supplant composite
multiple stencils, or the secreen-process,
but to be used in cases where either of
these are inadvisable or unavailable,

Ties of the customary type make the
transferred design unduly spotty and
complicated, and this sort of lettering or
decoration, which is otherwise a fine piece
of craftsmanship, carries with it the im-
pression of cheapness, so often associated
with stenciled work. In lettering, for ex-
ample, the letters A, B, D, O, P, Q and R
require ties to support their centers, (un-
less double stencils are used) and many of
the other letters require ties to strengthen
the steneil. In thin sheet-metal stencils,
the usual tie is necessarily of noticeable
width, By substituting wire ties and cut-
ting out all of the design, tie marks can be
eliminated. The ties are bent over the
open areas of the stencils, enabling the
user to get paint under them readily, and
the ends are soldered to the solid parts.
Copper or brass wire, of a gauge suffi-
ciently heavy to hold the parts of the

[] -
1 -

Good Stenciling Technigue Enables You te Usa
Simple Designs to Obtain Striking Effects; Stencil-
ing without Tie Marks Offsets the Impression of
Cheapness Often Associated with Stenciled Work
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COMBADMN TYSE OF
STEMCIL BN WHICH
THE ENTIRE LETTER
15 HMOT CUT OUT

SewWiIRE TILE THAT
= OAIDGE LETTERS
WILL AWDID THE
WEUAL TIT MARKES

EMNDS OF WREL TILL ARE —— n_._.rP-\_""'.-\-._\_,.-"'
FLATTENLD AND
POLOESLCD TO STENCILY

[ ;,-5""___':'1.:_
zisinon F osmrie

Arched Wire Ties, Soldered toa Sheet-Metlal

Stencils, Hold the Free or Weak Parts in Pe-

gitiori Securely and Permit the Application of
Paint aver the Entire Cutout Arcos

-\--""-H-\-__:_ — - 1—4_' l.- .
e
\ EDGLS ARE -

BIVELLID - .

O U—

WIRE TIES ARE STAPLED
To WODOD PARTS OF STEMCIL

Woad Stencils with Beveled Edges, When Coated

with Shellac or Varnish, Are Very Duroble; the

Free Parts May Be Held in Position with Tie Wires
Held to the Wood with Small Staples

stencil rigidly, is used, and the ends should
be flattened to permit a good contact for
soldering. In the case of letters or designs
having free portions two methods may be
followed in soldering the free portions in
place. One is to cut out the entire design,
leaving no ties or attachments of any kind,
and save the letter centers or free por-
tions of the design. Lay the pieces on a
smooth, heatproof surface, keeping them

MECHANICS

firmly in place with weights or thumb-
tacks and solder the wire ties in place as
needed. The other method is to cut out
the design, leaving one or, at most, two
tiny shreds of metal, in places where the
soldered tie will not touch, in order to re-
tain each free portion. After soldering, all
retaining shreds are carefully cut off.

Repeated beating of the brush on a
sheet-metal stencil in constant use tends
to hammer it out of shape. This is difficult
to remedy in the more complex stencils
cut in intricate designs or lettering, but in
simpler designs, particularly those used
for adding a second color, it is not difficult
to make a thin wooden stencil that is al-
most indestructible. After applying the
design to a square of any close-grained
wood about Y4 in. or less in thickness, it
is cut out with a scroll saw, or with a
chisel. The edges should be beveled to an
angle of 45 to 60 degrees. It is then given
a few coats of shellac or thin varnish, If
such a steneil is in constant use, additional
coats of finish should be applied at regu-
lar intervals, as the original wears away
with use. Wooden stencils having no free
parts have a distinct advantage over sheet-
metal stencils in that it is possible, to a
far greater extent, to cut the wood into
various projecting points, tongues, and
similar shapes, which would either bend
out of position or break off entirely in thin
sheet-metal construction. The wooden
stencil does not beat out of shape and, if
precautions are taken against warping, it
always lies much flatter and in closer con-
tact with the surface to be painted than a
cheet-metal stencil. When not in use,
wooden stencils should be cleaned and
dried and placed under a suitable weight
between two flat, heavy boards to prevent
warping. It is also advisable to keep them
in a dry place at a medium temperature.

In slightly more complex designs, par-
ticularly those having free parts, a wire
tie may be used to hold the loose parts in
position, as previously deseribed in the
construction of sheet-metal stencils. It is
unnecessary to arch the wires in this case,
as the thickness of the wooden plate gives
the same effect. The wires should be at-
tached firmly to the wooden plate by
means of small staples. If they penetrate
the plate, the projecting ends may be filed
down flush.

= _ e _ T

.
——



POPULAR MECHANICS

269

With its removable trays at three levels
and side members that narrow toward the
top, this castered beverage cart is a stable
piece of furniture of either walnut or pine.
The odd-shaped legs are band-sawed
from a single piece, as indicated in the
lower left-hand detail, and are reinforced
at the “hips” with dowels to prevent split-
ting at these points. Horizontal tray sup-
ports, fitted with slides of quarter-round
molding, are doweled to the legs, the bot-
tom supports being fastened to heavier
pieces carrying the casters. Two Y2-in.
dowel tie rods across the top of the leg
assemblies serve the dual purpose of hold-
ing them together and of strengthening
the upper hips. All joints and dowels are
close fitting and are fastened with casein
glue. A handle bracket assembly is shown
in the upper center detail, and is attached
with dowels and glue. Trays are a single
panel of wood bounded with a molding.

I I ! i
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Furnace Grates Bridged with Pipe
to Burn Fine Coal

Here is a simple method I used to con-
vert the grates in my furnace to handle
buckwheat coal, which is very fine and
falls through or-
dinary grates.
Lengths of 2-in.
iron pipe were cut
to fit between each
pair of grates as
shown in the
drawing, thus
bridging the wide
openings between
them. The pipes
will not be dis-
lodged from their
positions if care is
taken when shaking the grates—Edward
Apfelbaum, Philadelphia, Pa.

BUCKWHEAD COAL «

1
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Prop Has Coil Spring to Take Up Slack
in Clothesline

Spring on Forked Clothesline Prop Keeps Wash OF
Ground and Helps to Hold Line Taut

Consisting of a forked pole, this elothes=
line prop is unusually effective in that it
not only keeps the wash off the ground,
but tends to keep the line taut. The arms
of the forked end are notched to receive
the line, while a coil spring fitted with a
hook at one end is fastened in the erotch
with a large screw eve. When hooked
over the line, the spring holds it in the
notches and at the same time takes up
some of the slack.

Fowl Cannot Fly Out of Pen
When Wing Is Weighted

Instead of clipping a fowl’s wing feath-
ers to keep it from flying over a fence,
wrap a short piece of wire solder around
the three largest
feathers of one
wing. The solder
not only prevents
full spread of the
wing for flying,
but also weights it
down so that any
flight will be made
in a cirele. The
same result may
be attained by
wrapping the

WIRE SOLDER *" !
ON CHICKEN'S |
WING FEATHERS 1*‘
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feathers with adhesive tape, inclosing a
small pebble or other similar weight.—
G. E. Hendrickson, Argyle, Wis.

Hip Boots Reinforced at the Folds
Will Last Longer

Hip boots, un-
less suspended
from a hook when
not in use, are
usually folded for
storage. This
creases each boot
in the same place
until the fabric
eventually cracks
and causes leakage
at these points. If
cold patches, such
as are used to re-
pair inner tubes, are applied at the folds,
the life of the boots will be prolonged.

Homemade Rheostat Controls Speed
of Small Motors

Small electric motors of the series or
universal type may be connected to this
rheostat so that their speed can be re-
duced to any value desired. The rheostat
is made by winding Nichrome wire on a
strip of mica, the edges of which have

MiCA FDRM WITH
RESISTANCE WIRE

EWITCH LEVER
TO CONTROL
BESISTANCE

Nichrome Wire Wound on Strip of Mica Makes
Rheostat to Control Speed of Small Motors

been nicked to keep the turns of wire
spaced properly. For 6-volt motors, No, 22
Nichrome wire is suitable, while No, 30
should be used for 110-volt motors.
Amount of wire needed will have to be
determined by experiment, as the resist-
ance varies with different motors. Start
with plenty of wire and gradually cut it
down to get the desired resistance.
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PART II—OCCASIONAL TABLE IN BLACK AND ALUMINUM
By W. T. Warde

HIS occasional table reflects the recent disk and the base, recessed for a lead
trend of the modern to simple lines weight, are easy turning jobs. The circu-
and subdued color contrasts. Your choice lar Bakelite and aluminum disks can be

of materials can be aluminum, sawed to the rough size and
wood and Bakelite, or, for the I 2 finished with a sanding disk.
Bakelite you can substitute | ' I8, A While the wooden parts are
Micarta, the new resin plasties, - still in the lathe, lines are
or ordinary plywood, which {f / scribed to give the location of
can be finished to resemble ; 4 the holes as indicated in Figs.
Bakelite closely. By this sub- / 2, 3 and 5. Then you finish the
stitution you can lower the 2 1. base and the top disk with two
first cost considerably. J f coats of black enamel, rubbing

A two-tone inlaid top, two / the last coat to a dull gloss with
shelves of Bakelite and a hard- pumice and rottenstone. The

wood base come first. Figs. 2 and 3 picture inlaﬁ.', Figs. 1 and 2, is easy. First, you cut
the top, shelves and base. The wooden top  out/ the sr'Ihuuette from 14-in. flat alumi-

Poedte G =
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num. Lay it over the Bakelite disk, care-
fully seribe the outline, and saw out the
waste, Then file to an exact fit.

Now the legs: For these you will need
three pieces of % -in. aluminum tubing
with Ye-in. wall. Each piece is 48 in. long.
The bending jig to be used here is the
same as that described in the previous in-
stallment of this series. The tubes are
first filled with clean, damp sand, and the
ends plugged with a 2 by 2-in. length of
dowel. Next, each leg is to be fitted with
two collars cut from 3j-in, aluminum tub-
ing. However, only the lower collar can
be put on the leg at the present time. Fig.
6 shows the location of the two collars
which serve as supports for the shelves as
you will see from Fig. 2. The metal rim
about the wooden top disk, Fig. 2, consists

MATERIAL LIST

1 piece 1 x 8 x 8-in. birch

1 piece 3 x 18 x 18-in. hirch

2 pieces 1§ x 16 x 16-in. Bakelite

1 piece ¥ x 15 x 15-in. aluminum

1 piece ¥4 x 14 x 14-in. Bakelite

4 1-in. diameter button molds or hall fest

1 12-ft. length half-hard 5-in. aluminum tub-
ing, No. 18 ga.

1 8-it. length half-hard 5 -in. aluminum tub-
ing, No. 16 ga.

1 B-in. length hali-hard %} -in. aluminum tub-
ing, No. 16 ga.

3 1-in. strips half-hard aluminum sheat 20 in.
long, No. 20 ga.

1 piece B-in. sguare hali-hard aluminum sheet,
14 in. thick

1 piece hardwood dowel 24 in. long

2 Ibs. pig lead

3 duralumin wood screws, round head, b in.
long

6 duralumin wood screws, flat head, 11} in.
long

& duralumin wood screws, flat head, 115 in.
long

6 aluminum rivets 1 in. long

10P AND BOTTOM
# SHELVES, BAVELLT
e e
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of three segments cut from 1-in. strips of
No. 20-ga. aluminum, One edge is bent at
right angles as in Figs. 4 and 7, From this
same material make three clamps as in
Fig. 4, and you're ready to assemble,

To begin, you press the curved ends of
the legs into the base and fasten with
serews as in Fig. 5. Then drill holes for
screws in the curved section of the tubing
as in Fig. 5, the screws holding the hall
feet. Now you set up the center tube and
slide the lower shelf down owver the legs
until it rests on the collars. Then drive a
single screw through the shelf into the
plugged end of the center tube. Next come
the upper collars, and on top of these, the
upper shelf with the second section of the
center tube screwed in place. Follow with
the top, the assembly of which is clearly
shown in Fig. 2, Screws hold the alumi-
num overlay, but the top overlay must be
fastened to the aluminum disk with liguid
solder. Clamp the parts together until the
solder sets. .
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A mold for the lead base weight can be
made by recessing a block of wood, the
recess to be 14 in. deep and 4 in. in diam- t
eter. After you pour the lead, remove
the casting and drill two or three holes
near the outer edge, then fit into the re
cessed base and fasten with screws.

Now to finish, you will need to do some
smoothing up with a file and fine emery
cloth. After this, all that remains is pol-
ishing the I:I.Etﬂl with a good i
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Lengths of Pipe Joined Single-Handed
When Using This Guide

HEAVY SHEET LRON,
BT LONG s

¥ it's No Trick to Join Long Pieces of Pipe if a Guide
- Is Clamped to the End of One Piece

L

.»  When joining two long pieces of pipe
“single-handed, this guide will make the
job easy. Simply clamp a piece of heavy

;"sheet metal around the coupling at the

.- end of one pipe, allowing it to project to

&guide the threaded end of the other pipe.

Eave Troughs Bolted to Building
Are Removable for Painting
. Most eave troughs are painted only

* where exposed to view, and the inaccessi-
¢~ble parts are left to rust. By installing

.~ them so that they will be removable with-

out involving much work, their entire
1 surfaces can be painted periodically, with
. the result that the life of the troughs will
- be prolonged for years. A good method of
.. making eave troughs removable is to bolt

"y
[ ]
> BRASS BAR STOCK
RIVE FIT INTO WOOD
[
o
o
-
A

If Eave Troughs Are Bolted te Building They Can
Be Removed to Paint Parts Usually Inaccessible
- N, 2

® o Y TN/ I
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them in place as shown in the detail. Holes
34 in. in diameter are drilled at regular
intervals in the side of the house and then
plugged tightly with short pieces of brass,
which have been drilled and tapped to
take brass rods. These are threaded at the
ends and are inserted through the troughs.
Nuts on the other ends hold the troughs
firmly in place.

Pickling-Jar Compressor Is Adjustable

In pickling meats at home, it is essential
to keep them submerged in a brine solu-
tion. This is usually done by placing a
board over the contents' of the jar and
weighting it down with a stone, which is
rather unhandy,
especially when
portions of the
contents are to be
removed occa-
sionally. A better
method is to at-
tach a wire bail
under the rim of
the jar and use a
notched stick for
the compressor as
shown. By placing
the lower end of
the stick against the board and pressing it
down, the bail is made to engage one of
the notches to hold the meat submerged.

Motor Speed Reduced with Hand Grinder

HAND
GRINDER

For obtaining
slow motion in
animated window
displays, for coil
winding or for any
other purpose
where a speed-
reduction unit is
needed, a hand
grinder will often
do the trick. Of
course, it must be remembered that a
grinder should be used only for light work
of this kind. Belt the motor to the emery
stone and substitute a pulley of the de-
sired size for the grinder handle. When
winding coils the spool on which the coil
is to be wound may be fastened to the

handle shaft.

g o SPpal b ¥
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Large Pipe Is Painted on Inside Surface
with Sponge Swab

SPRING STEEL

+* PIPE~

Sponge, Compressed between Spring Holders on
Small Pipe, Fitzs Snugly inside Large Pipe

On a job where the inside surfaces of a
number of 2-in. pipes were to be painted,
a swab of the type shown was rigged up
to do the work quickly. A length of ¥4-in.
pipe was threaded back several inches
from one end, after which two nuts and
four pieces of spring steel were assembled
on it to hold a sponge as shown. In use,
the sponge end of the tool is dipped in the
paint and then pushed back and forth
through the pipe to leave an even coat on
the inside.

Correct Developing Time Is Checked
Against Sample Negative

Difficulty of
knowing when to
remove a negative
from the develop-
er is overcome
easily by using a
sample negative of
correct density
and contrast. Coat
the back of the
sample evenly
with a good grade of white enamel, which
has been mixed with an equal amount of
thinner. Then fasten the sample over one
side of a ruby lamp with adhesive tape.

“with a pair of pli-

POPULAR MECHANICS

By holding a negative that is being devel-
oped in front of the other half of the lamp,
you can judge if it has the correct density,

Neckties Held on Crimped Coat Hanger

By crimping a
wire coat hanger,
you have a holder
that will keep "

your neckties in =3
i

neat order. The
wire can be

ers, the raised portions of the crimped wire
keeping the ties separated.

crimped easily

Steel Scrapers Protected against Nicking

A block of wood, having several saw
cuts as shown, makes a good holder in
which to keep your steel scrapers to avoid
nicking them, which often happens when
they are kept with
other tools. The
holder should be
screwed to a wall
within convenient
reach from the
workbench. — Ed-
ward J. Hartel,
Jamaica Plains,
Mass.

Sharpening Glass Cutter on a Lathe

Glass cutters
need not be dis-
carded because
the cutting wheels
have become
dulled as they can
be sharpened on a
lathe or drill press.
Turn a wood disk
or short cylinder
and then, holding the glass cutter against
the rotating disk as shown, press a piece
of emery board against the cutting wheel
at the proper angle to give it a new edge.

@ When the draft on a boiler or furnace
door sticks, lubricate it with powdered
graphite rather than oil, which burns off,
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Hot-Dish Mats of Stippled Tin Are Lasting

Attractively Decorated by Stippling in Initials,
or Other Designs, These Mats Mahke Good Gifts

These mats, made of tin backed with
34-in. wood blocks, preferably plywood,
have an advantage over the usual types
in that they are practically indestructible
and can be made in unlimited designs, Use
soft tin of medium weight and cut it to
the size desired, allowing enough overlap
at the edges to bend down over the sides
of the block. First shape the tin over a
block of the same size as the backing
block to be used. Then, with a hammer

MECHANICS
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and a large nail, stipple in the design. To
simplify this work, first trace the design
on a piece of paper and cement the latter
to the tin. Then you can stipple right.
through the paper, thus avoiding errors.
After the stippling job is done, remove the
tin to the backing block and tack it to the
sides with small brads. To protect finished
surfaces, cover the bottom of the mat with
felt, using glue or rubber cement as an
adhesive.

Roll Film Is Developed in Regular Tank with This Hnlder

Wrapped spirally around two film hold-
ers, roll film can be developed in a regu-
lar tank. The holders are bound together
tightly with cord so that the layers of film
will not touch each other. Also, take care
in wrapping so that the turns do not over-
lap. Regular metal clips may be used to
fasten the ends of the roll to the holders.
—Fred G. Korth, Chicago.

Wallpaper Patches Made Unnoticeable

When repairing wallpaper, use a patch
which has first been placed in the sun and
faded to the approximate shade of the old
paper. Do not use a square rectangular
piece, but tear it so that the edges will be
irregular. By matching the designs on the
paper and using this method of applying
the patch it is scarcely noticeable.




This page pictures two adaptations of the
ski idea, both for “seolo Rights.” Neither
has a steering deviee, it being left to the
rider te shift the direction of going by
leaning slightly te ene side or the other.
Of course, skill counts in sweccessful manip-
ulation, and it's a "toss-up"™ whether y\uu'ﬂ

make an uninterrupted ride -
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NSTEAD of a ski on each foot, which
most beginners find rather hard to
manage, here is a single ski upon which
the rider sits comfortably, It is especially
intended for use on soft snow. Handholes
e, in the low seat, and a couple of footrests,
& \// help the rider to maintain balance. Direc~
m\ {\./ CLEAT tion of movement is influenced by leaning
b N "\.;p‘x COUNTERSUNK toward either side. A wvariation of this
idea is the single-runner scooter, shown
in the two circles. The runner is short and
has an iron shoe, for use on hard-packed
snow or ice. The high seat, which has
handgrips underneath, requires greater
dexterity in balancing this than the ski.
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This “bi-skee” is especially designed
for use as a winter coasting bicyele, It
is made of white pine with the excep-
tion of bearing brackets, hinges and a
few fittings. Dowels and plywood gus-
sets reinforce all joints, waterproof
casein glue being used wherever possi-
ble. The brake pedal takes the place of
the usual bicycle foot crank.

The toboggan appears much like the
conventional design, but it is narrower

WHEN ALL SLA

IN PLACE THIS YOKE
STRADDLES THEM
AND IS NAILED 1O
RECESAY " e

SLATS SLIPPED
UNDER THIS E
E- CROSS MEMBER.

-

]

Above, “Bi-Skee” gives you a fast “bicycle ride” down a snow-covered hill. Too much speed, however,
may call for the application of brakes that are foot-contrelled. Below, for most purposes of toboggan-
ing, thiz 6-ft. job will be just the thing. The curved front is uniformly bent on the form shown
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and has a higher dash, Of course, where rm
this size is used, the tracks should be pro-
portionally narrower. The spruce slats are
thoroughly steamed and are then bent
over the form, being held down at the
other end with wire. When the slats have
all been bent, they are straddled with a
yoke so they will lie flat. After drying for
48 hrs. in dry weather, the slats are re-
moved and assembled to maple cleats by
copper-riveting. When the job is finished
apply several coats of shellac, rubbing
each with steel wool when dry. The finish
coat is sandpapered and waxed.

The motor-driven scooter has wrought-
iron runners, a single one at the front
which is used for steering, and two at the
rear. The spur wheel is covered with a
guard and is driven by the belt only when
the foot pedal is depressed. Motor-control ,
lines should be handy on the steering bax  Metyr-Brisen Scotr s the Outtandne Nanber
and a foot brake should be proyide 1 f

Gas Engines for Thi Purw
Pratlot Zf

FROM 11
WHEEL AND
HPURS FILED
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“Kick” Taken Out of Gun with Recoil Pad
of Sponge Rubber

)

METHOD OF
FOLDING

o ! ) FLAPS
| .- § i D | - - |
% RECDIL PAD
) B ~— 0N STOCK

i, If Sponge Rubber ls Unavailable, Wool or Other
r Non-Wadding Material May Be Used for the Pad

Why bruise your shoulder with a heav-
v ily loaded shotgun when you can make a
.- recoil pad for a few cents? Cut off a length
of inner tube, of a size to stretch tightly
: over the stock, and slit one end as shown.
.. Slip the tube over the stock and place a
..-"_ -piece of sponge-rubber pad against the
* #_ butt plate. The pad should be trimmed to
,~ the same shape as the plate, Then cement
‘.. the tube over the pad, first the upper and
- lower flaps and then the side flaps over
5 #*them.—George J. Thiessen, Fremont, O.

- Marbleizing Cardboard for Sign Work

Amateur show-card writers, who have
admired the vari-colored marble effects
on cards displayed
in store windows,
will be surprised
to learn that the
production of such
background de-
signs is extremely
simple. A deep
pan is filled with
water and several
drops of different
_ oil colors are add-
L/ ed, As the oil rises to the surface, the

water is stirred and the card immersed in
it, edgewise. When lifted, the oil colors

= & " o -p
. we = & .
S N

% 3

~ L COLOR
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adhere to the card in beautiful mottled or
marble designs. This idea is also adapt-
able to bordering your stationery by sim-
ply dipping the edges of each sheet into
the water in the same way.

“Hot-Bottle” Cup Held with Paper Handle

Grasping a hot
cup of coffee from
an insulated bot-
tle in your bare
hands isn’t much
fun, but you can
manipulate it eas-
ily with a strip of
paper, folded over
several times and
then slipped around the cup. The ends of
the improvised handle serve the purpose
of an “ear” and, as paper is a good insu-
lator against heat, there will be no danger
of burning the fingers.

[FOLDED SEVERAL TIMES =

Noisy Washtub on Wall Silenced
by Tight Grip of Spring

| If you are in the
habit of hanging
your washtubs
and boilers on the
side of a porch or
outbuilding, fasten
the lower handles
with coil springs
as shown. This
will keep the tubs
from being blown
down, and will
also keep the wind
from swinging them against the building
which is especially annoying at night.

Spread over the
exposed heating

Protecting Coils of Electric Heater
coils of an electric
hot plate or stove,

magnesium oxide

P“-—‘GNI‘.EHUM
powder protects |ouce mownen Sy
the Nichrome wire | f 1
against air, which
soon oxidizes it
and causes the
coils to burn out

L3
ELECTRIC HEATER

L] [ B ‘:;
e AN MRNIWNG
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prematurely. Pack the powder firmly into
the grooves of the coil holders and level it
off with a straightedge. Heat from the
coils soon fuses the powder to a solid mass.

Bookrest Slides in Curtain Rod

Nailed to the underside of a bookshelf
top and fitted with a follower, the chan-
neled part of a telescoping curtain rod
will be effective in keeping books upright.
The follower is
merely two strips
of heavy sheet
brass bent at right
angles near the
upper ends and
soldered together
to form a tee, a
third strip being
soldered across
the top of the tee
to strengthen the
assembly. Or, if
desired, you can
use two pieces of
flat iron and weld them together. In use,
pressure of the books against the follower
causes the horizontal part to bind in the
curtain rod and keep it from slipping. The
follower is adjusted by relieving the pres-
sure so that it can be moved.—Lester P,

Young, Culver, Ind.

Eave Splash Plates Protect
Your Home

Pushed wunder
the shingles and
then bent down
into the eave
troughs, a strip of
sheet metal will
keep water from
being blown un-
der the edge of
the shingles where
it may cause the
wood to decay by
keeping it damp
for several days at
a time. This idea
also holds true on
porches that are covered with a canvas
decking as shown in the upper detail.—
L. H. Georger, Buffalo, N, Y,

CANVAS DECHING

EAVE TROUGH
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Outdoor Aviary Equipped with ‘Vestibule’
So Birds Won't Escape

Both Doors Should Be Fitted with Ceil Springs and
Also with Hooks on the Inside

By building an entrance with two doors,
the bird fancier can enter his aviary with-
out any possibility of the birds getting
away, because only one door is opened at
a time. In case a bird does escape into the
entrance, you can get it back into the
aviary again before the outer door is
opened.

Two Pairs of Trousers Hung on One
Hanger with Spring Clothespins

Screwed to the crossarm of a wooden
coat hanger, four spring-type clothespins
enable you to suspend two pairs of trous-
ers from the hanger so that either pair can
be removed without disturbing the other.
The clothespins
are screwed in
pairs to opposite
sides of the cross-
arm, which then
Serves as a Spacer
between the
trousers so they
can be hung up or
removed easily.—
Bob Ruskauff,
Long Beach, Calif.




Every Need for Touring Is Met in This Trailer; Cook=
stove, Sink, Ieebox, Clothes Closet and Other Equipment
Are Conveniently Arranged and Adeguate Cross Venti=
lation Is Provided by Numerous Screened Windows

PART I—BUILDING THE CHASSIS

STYLED in the latest streamline, roomy,

vet light and sturdy, this trailer affords
you all the comforts of home. “Roadabil-
ity"” is assured by a clever arrangement of
interior fittings to give an equal distribu-
tion of weight. An underslung axle of
unique and original design maintains a
low center of gravity and at the same time
provides a spring seat as close to the wheel
as possible. The tubular construction of
the axle reduces the unsprung weight to
the minimum,

Construction begins with the sills, Fig. 1
gives you a perspective view of the under-
frame assembled, and over in Figs. 4 and 5
you will find the essential dimensions.
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The sills, A in Fig. 1, are of selected hard
maple, 214 by 4 in. in cross section, and
are joined by spruce cross members, B,
12 by 235 in. in section. All joints are
mortised and secured with %gs-in. carriage
bolts. Before you begin work, notice from
Fig. 4 that all the cross members, except
the ends, are spaced on centers. A section
of each sill between the third and fifth
cross members is rabbeted to take the
fender as shown in Fig. 1 and the detail at
the left in Fig. 5. With this rabbet cut at
the bench you can mortise the sills and
cross members.

The care you use in mortising deter=-
mines to a great extent the rigidity and




For Sleeping Quarters That Will Accommodate Four Persons, ¢ Luxurious Studie Couch I's Placed at
Each End; the Aluminum-FPainted Top Reflects Heat, Keeping the Interior Cool; for Added Insulation,
the Walls and Top May Be Made Double

strength of the frame. Accuracy in laying
out the spacing and depth of the cuts and
the use of a miter box in sawing down the
shoulders of the mortises will assure a
close fit. Scoring the depth of each mor-
tise with a marking gauge will aid in chip-
ping out the waste with a chisel, as the
last few chips will break off at the scored
line. Now you level two sawhorses on the
floor and place the sills on these. Then
with the cross members in place you can
check the fit of all the joints and bore the
%e-in. holes for the bolts. When you bore

these holes it will help to clamp the parts
tightly together so that the bit goes
through the two members as though they
were one piece. Waterproof casein glue is
used in all joints of the underframe. Now
with this assembly set up and bolted to-
gether, be sure, before the glue sets, to
check the frame at each corner with a
square., If necessary, put clamps on the
frame to hold it in the square position un-
til the glue is dry.

Now you're ready for the lower rails,
fenders, springs, and the curved end mem-

285
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bers. The cross members are halved at
the ends to take the lower hardwood rails,
which are 1%4 by 1% in. in section. These
rails, part D in Fig. 1, are bolted to the
cross members with ¥gs-in. bolts. There
are two longitudinal pieces halved into the
cross members directly over the axle.
These form an opening for the water tank.
Fig. 3 shows what you will want to know
about the curved end members, F and G.

This Shows Exactly How the Underframe Is As-
sembled, Using Light Materials without Sacrificing
Rigidity; an Underslung Tubular Axle Affords o
Spring Mount Close to the Wheel and Reduces Un-
sprung Weight; Streamlining of the Body Begins
with the Curved Frame Pieces, Detailed in Fig. 3

Those at the rear are cut on a shorter ra-
dius than those at the front. The lower
detail in Fig. 5 shows how these curved
pieces are bolted to the frame. You can,
of course, make up the fenders yourself
from heavy galvanized iron, but your tin-
smith, with the equipment he will have at
hand, can do a neater job in far less time
and at a nominal cost. The fenders are
cut on a 16-in, radius but not to a full
semicircle, as they are only 14 in. deep and
10 in. wide. Chevrolet front springs are
mounted on the sills as in Fig. 1, the
shackle brackets being bolted to the sill as
in the detail at the right. The bolts hold-
ing the shackle brackets should be a snug
fit in the holes bored through the wood.
It's a good idea to use lock washers on all
bolts in the underframe.

Now that you've progressed to this stage
you're ready to start with the axle. As
shown in Fig. 2, this is a simple affair con-
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sisting of two wheel-spindle brackets of
electric steel joined with a chrome-molyb-
denum tube, You can buy the tube but it
will probably be necessary to make the

spindle brackets. The additional cost of
this work will be money well spent, as
this type of axle is so far superior to any-
thing that can be improvised from stand-
ard auto parts. After you get vour axle
made up as suggested in Fig. 2, you make
a trial fit on the springs, but do not at-
tach the axle permanently to the frame
as the latter must remain on the sawhorses
until the upper structure is set up.

Two jobs remain to be done before you
have the underframe complete. The first
is making and installing the 14-gal. water
tank, which is dimensioned in Fig. 6 and
shown in paosition in Fig. 4. Once again, a
tinsmith can save you a lot of time and
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Fig. 4 Gives You a Dimensioned Plan of the Under-
frame Shown Assembled in Fig. 1, While Fig. 5 De-
tails the Sills and Lower Rails
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bother in building such
a tank. The filler pipe
is made with an 5~
shaped bend so that when the tank is in-
stalled the top end of the pipe will project
outside the sheathing. Two brackets, bent
from %s by 1Y%-in. flat iron, support the
tank, These are attached to the cross
members with either small bolts or heavy
screws. The next thing is the X-brace at
the rear, and the 1 by 2Y4-in. channel-iron
A-frame, which carries the coupler and
the caster wheel at the front, Details on
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the construction of the A-frame are given
in Fig. 7, and the X-brace is shown in-
stalled in Figs. 1 and 4. The A-frame calls
for a simple welding job and the fitting of
a bushing to take the spindle of the caster
wheel. The bushing can be made from a
short length of tubing. The A-frame is not
installed permanently at this time as it
would interfere with the body sheathing.

You will need two folding jacks to sup-
port the rear end of the trailer when it is
parked. These are attached to the sills
with a bracket as in Fig. 1; they serve to
prevent tipping and ease the weight rest-
ing on the tires. Provide a reliable catch
or hook so that the jacks will not drop
down when you're on the road. You can
also get out the filler pieces, C in Fig. 1.
The position of these is shown in the en-
larged detail at the left. These pieces are
cut to fit but are not installed permanently
until the studs, E, are erected. In connec-
tion with the fitting of these pieces, see the
lower detail in Fig. 5, which shows the
curved end member, G, bolted both to the
cross member and the filler piece, C. This
assembly is not completed until the studs

are set up at the four corners, as the studs
are glued and screwed to the cross mem-

bers before the filler piece is put in place.
When you cut these filler pieces be sure of
the length. Properly cut and fitted, with
the studs in place, they contribute greatly
to the strength and rigidity of the whole
structure, Just now is also a good time to
check the frame over for slight inequali-
ties which might cause trouble when lay-
ing the floor. A straightedge will show up
any high spots on the cross members. If
necessary, level up with a plane. To in-
sure close fit of the studs, scrape away any
excess glue where the cross members join
the outer rails. For wheels you can use
any of the standard wire auto wheels fit-
ted with a 5:50 by 17-in. tire. Suitable
bearings should be purchased to fit the
wheel spindles.

Now to finish up, vou can give all the
parts of the underframe two coats of
black paint, a primer first, then follow
with a body coat. It is well, in painting,
not to cover those sections of the lower
rail where the studs join the rail and the
end of the cross member, as glue is to be
used in these joints.

{To be continued)
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Name Is Printed on Photos with Flashhght

Preferable to stamping or writing, this flash-
light name printer permanently marks your
photos by exposing them at one corner before
initials or
monogram will appear in black as a permanent
part of the photo. Use a flashlight having a flat
lens. Take it apart and solder a tin angle to the

development, so that your name,

Lighted Flashlight, with Nega-
tive Carrying Name Placed over
; Lens, Is Held above Corner of
C Undeveloped Print to Expose
Sensitized Paper

lens cap as shown in detail C to serve as
a guide in getting the name uniformly on
all photos. Then cement a small piece of
frosted glass to the underside of the lens A
to diffuse the light, using a little table
gelatin dissolved in water or a drop of
Canada balsam. Next print your name on
white paper with India ink and photo-
graph it. Develop the film in contrast de-
veloper to obtain clear lettering on an
opaque background. Then cut out the
portion of the film carrying the name in

the form of a disk, detail B, to fit over the
lens. Assemble the flashlight with the disk
between the lens and the cap. In use, place
each print, after it has been printed, but
not developed, on the edge of a board or
table and hold the flashlight above it as
shown for about 5 seconds to expose this
portion of the paper. Then turn off the
flashlight before lifting it from the paper
to avoid blurring the name, after which
the print is developed in the regular way.
—Ivan C. Luckman, Erie, Pa.

Drawing by Tracing Images Reflected thraugh Camera

By using a small plate-glass mirror and
a tilting tripod top, arranged as shown in
the drawing, any focusing type of camera
having a ground glass, can be used to
make drawings. Substitute a sheet of
plain glass for the ground glass in the
camera back, and if the back is not already
equipped with a viewing hood, to keep out
unwanted light, one ecan be made from
cardboard. The mirror is fastened to one
end of a narrow piece of heavy sheet met-
al, the other end being clamped between
the tripod and tilting top. Adjust the mir-
ror at an angle so that the scene will be
reflected into the camera lens. With the
lens wide open and a sheet of tracing pa-
per over the glass in the camera back,
drawings are easily made.
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Irregular Lathe Turnings Sanded Easily
with Tapered Abrasive Stick

Stick Covered with Sandpaper Gets inte Grooves of
Turnings That Can’t Be Sanded in the Regular Way

For greater ease in sanding various
grooves in turned pieces, take a round,
tapered stick and wrap it with abrasive
paper. This permits getting into any
groove or following almost any curve on
a turning, and does a quick, efficient
sanding job.

Why Boiler Tubes Buckle

It has been observed that when tubes
in a horizontal water-tube boiler buckle,
they bend upward, while those in the
fire-tube type of boiler buckle downward.
When the steel, of
which the tubes
are made, becomes
heated, it natu-
rally weakens.
Therefore, the
hottest side is the
weakest. In the
water-tube boiler, the weakest side is on
the bottom. The compressive forces act-
ing on the tube, when in operation, are
equal, and are opposite in direction, acting
from the ends parallel with the tube. The
hotter side compresses more readily than
the cooler side. Therefore, in the case of
the water-tube boiler, the buckling is up-
ward. For the same reason, the upper side
in the fire-tube boiler is the hottest and
the buckling is downward. Another con-
tributory cause of buckling is soot and

FIRE Tugg. SCALE VTS
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ashes, which are deposited to the greatest
depth on the top or outside of the tubes
in a horizontal boiler, and on the bottom
or inside of the tubes of a fire-tube hoiler.
This deposit, of course, insulates part of
the tubes against heat, with the result that
buckling oceurs toward this part.—W. F.
Schaphorst, Newark, N. J.

Developing Photo Prints Evenly

When certain parts of a photo print de-
velop too dark before other parts reach
sufficient depth, an excellent “short stop”
is as follows: Prepare a solution consist-
ing of 28 per cent acetic acid, 2 oz, and
water, 1 qt. Before the print has devel-
oped in the darker
portions to the
sufficient depth,
immerse the pho-
to in the solution.
This will stop de-
velopment imme-
diately. Then
wash the print
with water and,
still under a safelight, apply developer
with a cotton swab to the parts which will
be too light. When they have almost
reached the desired depth, immerse the
print in the developer again until sufficient
blackness is attained. This will eliminate
all lines caused by “local” developing.

Non-Slip Straightedge for Cutting Glass

When cutting glass, a straightedge faced
with rubber on one side, which is laid on
the glass, will
prevent slipping.
A piece of inner
tube is ideal for
the purpose and
is attached by ap-
plying two coats
of rubber cement
to both the rubber
and straightedge,
letting the first
coat dry before
applying the next.
After the second
coat has dried, the
rubber strip is pressed into place.—A. J.
Kaufmann, Los Angeles, Calif,



Wheels, Valve Gear and Motor Drive

BY USING ordinary friction can lids, a
couple pieces of brass and molten

solder you can make model locomotive
drive wheels without any machine work.
Before you conclude that this results in
crude work, look at Fig, 27, which shows
a complete chassis ready for the electric
drive. In this case all the wheels were
made from can lids. Fig. 16 shows you
how. Of course, the can lids for any set of
wheels should be of uniform size and those
selected have to be free from dents, bends
or other imperfections. When using the
can lid, you already have the tread and
flange of the wheel virtually made to or-
der. All that is necessary, is to add to
each wheel three parts; a reinforcing disk,
a counterbalance and a crank lug. All
these parts are sawed from solid brass to
the size called for on your blueprints.
Then they are finished before scldering
and riveting to the wheel. The rivets can
be made from soft brass wire. After you
have these parts in place, turn the wheel
over, flux the concave rim and fill it with
molten solder. Then a bit of cleaning up
with a file will make your wheel ready to
mount on the axle.

Finding the exact center of the wheel
as in Fig. 17 is very important. Lacking a
wood lathe you ecan use a polishing head.
The hardwood disk is screwed on the ta-
pered end of the polishing spindle and
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turned into round. Then it is recessed to
take the drive wheel in a tight press fit
and, with the work revolving, you can
locate the center with a needle held in a
pin drill. When, after trial, the needle re-
mains steady you have the exact center of
the wheel. Mark this for spotting with a
prick punch. You can use the same hard-
wood disk as a jig when you drill the
holes for the main axles on the drill press.
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To use the jig in drilling the axle
holes you simply press the wheels
into the recess until the flange is in con-
tact with the edge of the recess all around.
One detail in Fig. 21 shows.a simple jig
for accurately locating the holes for the
crankpins, With this jig made up, you can
drill the axle and crankpin holes in a sin-
gle operation. The dimensions for these
parts are determined, of course, from the
information on your blueprints.

Fig. 19 shows another method of mak-
ing drive wheels with a spoked web. The
four steps illustrated tell the whole story
of how you form the rim and flange with
telescoping brass tubing. The third step
shows how a spoked web is cut from a
brass disk with a base for the crank lug
and counterbalance already formed, and
the fourth step shows the assembly of the
parts into the complete wheel with the
crank lug and counterbalance built out to
the required width. All the parts are sol-
dered together to form the single unit.
Looking across the page at Fig. 21 you will
see that the same method is used in making
up wheels for the lead and trailer trucks.
Now, if you do not have telescoping tub-
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ing of the right size handy, there's still an-
other way of making a suitable flange.
The tread is made from tubing in the way
just described, then vou set the wheel in
a recessed block as in Fig. 22, the recess
large enough to take a length of soft brass
wire in addition to the diameter of the
wheel. Force the wire into the recess
about the rim as shown and then flow sol-
der into the joint.

Once you have them center-drilled for
the axles, wheels made by the latter
method must be put through a finishing
operation. Going back to Fig. 18 and the
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illustration at the left, you will see how
your drill press can be utilized as a filing
lathe, If you have been careful to center
the axle holes, your wheels are already
concentric. All that is necessary is to ta-
per the tread slightly, smooth up the front
and back faces, and round the flange to
the blueprint dimensions. To do this, you
block up your drill press in a horizontal
position any place where it is handy and

WHELLS

provide a threaded spindle to hold the
work as in Fig. 18,

As you will see, the ends of the chuck
jaws afford a shoulder against which the
wheel can be tightened. For good work,
the speed of the drill spindle should be
fairly high, about 2,000 r.p.m. To finish all
over, you will need several sizes of small
round and flat files, The trick in doing
clean filing or this sort, is to keep the file
moving in a straight stroke over the work,
and at the same time to apply a light but
uniform pressure. To taper the tread of
the wheel, you would use a flat file, and
to file in the fillet at the point where the
tread meets the flange, you should use a
fine, round file. Following this procedure
with such an improvised outfit, you can
do a neat job of finishing your wheels.

Just at this stage in the construction
you make the side rods as in Fig. 20, which
shows side rod and connecting rod for a
chassis with eight drive wheels, This type
of side rod has to be made with a flexible
joint, a detail of which is shown. If your
model has only six drive wheels, three on
a side, then you use a rigid side rod as the
center wheel is usually made with a flat
tread, there being no flange. When you
are ready to drill the side rods, use the
locomotive frame as a jig, for it is impor-
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tant that the distance
between the holes in the
side rods and those in
the frame be exactly
the same. You can
clamp the rods right to
the frame and lay off
the exact center-to-
center distances be-
tween the holes for the
crankpins. This done,
you are ready to set the

POPULAR MECHANICS

as the drill will draw into the softer metal.
So with the steel axle you drill a square
of steel to a drive fit over the end and
then drill for the pin. With the wheel you
drive a length of brass rod into the axle
hole. This method is shown in Fig. 23.
Either way, you now fasten the wheels
permanently to the axles on one side of
the frame only, leaving the remaining
drive wheels loose on the axles, but with
all crankpins and side rods in place. Then
with a pair of inside calipers, you set one
side rod on the side opposite the loose
wheels, either right or left, exactly in the
horizontal position, and under the rod you
place a hardwood block. Then clamp the
rod to the block as in Fig, 23. Now with
the calipers again adjusted, vou set the
opposite side rod to its lowest position,
then fasten the loose drive wheels per-
manently to the axles. This is a quick
method of quartering the cranks and is
sufficiently accurate for the electrically
driven model.

Looking over Figs. 24 to 30 inclusive,
you have the story of crosshead and valve-

wheels on the axles and

gquarter the cranks. In building either a
14 or Y%-in. scale model you can do one
of two things when fastening the wheels
to the axles. You can make the axles from
steel-rod stock and pin the brass wheels,
or you can use brass rod for the axles and
solder the joint. The latter is the easier
method, and though not orthodox, is fully
as good in point of utility. In pinning the
wheel to the axle you cannot drill the hole
for the pin half in brass and half in steel

gear assemblies. Where given, the dimen-
sions are, of course, only approximate and
they will likely vary with the model you
are building. However, in general design
you will find these two assemblies much
the same. Figs. 24 and 26, for example,
show two types of crossheads and guides.
The more simple of the two types of valve
gears shown is that in Fig. 25. This is the
type vour blueprints will probably call for
if you are building a Y-in. scale model
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of modern design. Aside from the
yoke, the whole affair generally
can be made of German silver or | i
sheet brass, riveted loosely to- :
gether with brass escutcheon pins.
Figs. 28, 20 and 30 detail the valve
gear shown assembled on the

chassis in Fig. 27, which is built to %-in.
scale, Here the parts are of sufficient size
to permit the use of small bolts and ma-
chine screws in assembling. Making eross-
heads and valve gears for practically all
models is purely a sheet-metal job, except
the cross guides, and, in some models, the
valve yoke. In Fig. 25, the yoke is made
up of stock brass in simulation of the
casting ordinarily furnished in this par-
ticular design.- You can see the difference
between this and the yoke detailed in
Figs. 29 and 30, Also note that the link
arrangement of these two differs, although
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the same motion is imparted to the valve
stem, Because of these variations in the
design of model locomotives, it is well to
make a close study of your blueprints be-
fore you cut any materials.

Now the last phase of the chassis con-
struction—making and mounting the mo-
tor drive. Figs. 31 to 37 inclusive cover
this work in detail. Begin with Fig. 33,
which shows the support for the motor
frame, and also how it is attached to the
main frame of the chassis over the trailer
truck. This support serves the twofold
purpose of providing a base for the motor
and later for the engine cab when the as-
sembly is complete. It is attached to the
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main frame as a separate unit, but in cer-
tain designs and types it is made an inte-
gral part of the main frame. See Part I
in the January issue of Popular Mechan-
ics. The motor detailed is designed as a
drive for the 12-in. scale chassis shown in
Fig. 27, and is of the universal type for
operation on 18 to 25 volts. The construc-

WOOD SCREW ADSUSTH IL.‘-.T
MUJUST FOR BTIETH
GEAR AZ TEETH, I DA —==—

GUGR

tion of the motor involves the rewinding
of the field and a seven-pole, series-
wound armature, Movement of the lo-
comotive is controlled by an automatic
reverse relay, which is operated by a sole-
noid. In this instance the motor is made
up from parts of a discarded auto-horn
motor, odds and ends of radio equipment,
small steel rods and pieces of brass tubing
for the few bushings necessary, Fig. 34
details the armature winding and the con-
struction of the solenoid and relay. The
relay contact drum is a thread spool of
the dimensions given. To one end of the
drum is attached a small clock gear. Each
time the solenoid is energized by the clos-
ing of a remote-control switch, it ad-
vances the drum one-sixteenth of a revo-
lution by means of the pawl acting on the
clock gear, thus reversing the current in
the armature windings. By omitting the
solenoid and fitting a lever in a convenient
position under the locomotive cab, the
switch may be operated manually.

Figs. 35 and 36 show clearly the bear-
ing details, the motor frame, the brush
mounting, and current pick-up shoes for
inside and outside third-rail operation.
Fig. 37 gives the wiring diagram for op-
eration with the relay, while the com-
pleted motor, mounted on the chassis, is
shown in the illustration directly above
Fig. 37. The motor, as you will note, is
built for a 1%-in. scale locomotive and in
this size it will give satisfactory service,
but if you are building a model in smaller
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MOTOR AND TRANMEMISSION FRAME

scale it will pay you to get the
ready-made motor, For example,
you can buy a motor complete
with worm gear and mounting
yoke suitable for a 4-in. scale
model, all ready to screw onto
the chassis. The mounting yoke
is usually a casting. It must be
drilled for the shaft, which car-
ries the worm and is tapped for
screws that hold the motor in
place. Small motors of this type
are already provided with lugs
through which the serews are in-
serted. It is very important that
the worm meshes properly with
the gear on the drive-wheel axle.
To assure this, it will be neces-
sary to do some careful filing on
the lugs of the mounting voke in
order to bring it to the proper position on
the frame. Another thing to be considered
in this connection, is the size of the fire-
box, as this generally accommodates the
motor drive in small-scale models. It's a
good idea to determine this size before you
mount your motor permanently, otherwise
you may have to make some changes.
Now, when you have the assembly com-
plete, block up the chassis on a firm sup-
port so that the drive wheels will turn
freely. Check all the moving parts to
make sure that they do not bind at any
point, then connect the motor to the line.
Put a few drops of machine oil on all bear-
ings and allow the chassis to run under
power for an hour or more. During this
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time you can check the operation of the
worm drive, the action of the side rods,
and particularly, the valve gear. If these
parts show any tendency to bind, now is
the time to remedy the trouble. A free-
running fit of the assembly assured, you
can dismantle the chassis for painting. It's
best to use a flat black paint for the first
coat, then black enamel, and finally finish
with aluminum enamel on the wheel
treads, side rods, and eylinder heads.
Small, round brushes are best for this
work as they carry only a small quantity
of paint. Allow plenty of time for the paint
to dry. Then your chassis is ready for the
boiler assembly.
{To be continued)
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Inside of Boiler or Drum Is Inspected
with Tube and Flashlight

!\ o-PAPER ROLLED
0 ¢ AROUND BROOM-
L'\, 'STICK AND EDGE
" FASTENED WITH
.\, \ GLUE, FORMS
W€ \ SATISFACTORY

By Looking through a Tube with a Flashlight Fas-
tened to One End You Can Inspect Dark Interiors

For inspecting the inside surfaces of
boilers, tanks, drums, etc., fasten a flash-
light, preferably one of the “pen"” type,
to one end of a long tube, insert the as-
sembly through the bung and then look
through the tube. In the absence of a
suitable tube for the purpose, one can be
made by wrapping heavy paper around a
broomstick and fastening it with glue.

Percolator Handle Is Removable
to Prevent Charring

To avoid charring a percolator handle,
why not make it removable? The round
heads of two small
bolts are cut off
and soldered to a
strip of sheet met-
al, which is in
turn soldered to
the percolator.
The handle is
then slotted as
shown to slip over
the bolt heads. In-
cidentally, if your

MECHANICS

percolator handle does not lend itself to
this alteration, the handle from an old
electric sadiron is usually quite easy to
convert for the purpose.

Lunch Box Has Metal Initials

Thin, metal let-
ters of the type

used on ladies’
purses are handy
to initial yvour
lunch box. They
will last the life of
the box, and can
be obtained at al-
most any depart-
ment store. The
letters are pro-
vided with small
prongs for attach-
ment which are
inserted through holes punched in the box
and then bent over on the inside.

Dust-Mop Handle Has Flexible Joint
for Cleaning under Furniture

You ean clean under low furniture with
very little stooping if your dust mop has
a flexible joint in the handle. Cut the
handle in two and connect the severed
ends with a piece of rubber hose, which
may be held in place with shellac or rub-
ber cement. It is best to use fairly stiff
hose so that the handle will be as rigid
as possible for regular mopping.—T. L.
Moore, Detroit, Mich.

It's Easy te Dust Floors under Furniture When You
Have a Flexible Joint in the Mop Handle
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Double-Deck Fruit Holder of Aztecan Design
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Chipping at Randam with a Knife
or Chizel Gives the Appearance
of Ancient Aztec Workmanship

Constructed entirely of wood and hav-
ing the appearance of ancient Aztec work-
manship, this colorful fruit holder lends
an ornamental touch to a dull eorner. The
job can be done with a keyhole or coping
saw, brace and bit and a plane, the parts
being assembled entirely with dowels and
casein glue. A square standard is mount-
ed on a three-legged stool, and supports
two wood chopping bowls, These are
doweled to wood disks which are pinned
to the standard with larger dowels. The
wood, except the bowls, is “aged” by
roughening with a stiff, wire brush after
burning it slightly with a blowtorch, or by
chipping, gouging or adzing. A coat of
stain followed by a rubbing down with
rottenstone gives a pleasing antique effect.
If the inside surfaces of the bowls are giv-
en one coat of clear shellae, the color de-
sign to be done in bright hues will be more
brilliant. Do not be geometrical with the
designs—let them be more or less irreg-
ular in keeping with the Aztec idea.

Hat Rack Made from Coat Hanger
Is Carried in Suitcase

If space in a closet does not permit use
of regular hat racks, or if you are staying
in temporary
quarters, you can
improvise a hold-
er for your hat
from a wire coat
hanger. Also, the
holder is handy
when traveling as
it can be carried
in the bottom of a
suitcase and takes
up no room. The
hanger is bent to form a leop as indicated,
after which the shank of the hanger is
bent to one side at the twisted part so that
a hat will not fall out.

{[Don't mix glue in a glass container as it
may break the glass when it dries.
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Pointing Tool for Masonry Joints
from Grooved Pulley

Anyone can do a neat job of pointing
masonry walls with a grooved pulley of a
size to suit the work at hand. A clothes-
line pulley is suitable for the purpose as it
has a screw shank to which a handle is
easily attached. In use, mortar is applied
between the bricks in the usual way and
the teol is run over it to give the finishing
touch. If the width of the groove in the
putty equals the distance between the
bricks a neat job will result.

QA piece of clear glass laid over your
cookbook when using it on a table will
keep it open and protect the pages against
soiling; adhesive tape over the glass edges
will prevent cutting the fingers.

With This Improvised
rnu! E.‘:‘ﬁrr‘fnntl‘: Is Ll'n-

necessary to do a Neat
Job of Pointing Ma-
senry Walls

BUILD YOUR BOAT THIS WINTER

so it will be ready to launch next spring when the boating season epens. The photo shows “Hi-Ho,"™
a 14-ft. family runabout, driven by a Il to 22-hp. outboard, or converted model-T Ford motor. Six
prints giving complete constructional details will be sent postpaid for $1.00.

OTHER BOATS

“Roamer"=—765 to 770: Outboard cabin
cruiser; two berths. Six prints $1.00.

“Sea Saucer”—893: 915- It. sail boat. Dech,
bottom and sides are 3/16-in. plywood. 25c.

17-Ft. Kayak—5828 and 929: Light frame-
work covered with canvas. Two prints 50c.

12-Ft. Utility Rowboat—707: Flat beottom.
Four seats. Sturdy design. 25c.

16-Ft. Canoe—=811 and 812: Cedar planking
covered with eanvas, Two prints 50c.

12-Ft. Sailboat—524 and 525: Flat bottom,
center-board type. Two prints 50c.

“WHAT TO MAKE”

This 80-page Craftsman’s Guide is just
crammed full of practical information and
valuable reference data for the home
workshop. It not only suggests hundreds
of items that you can make, but also tells
where to purchase hard-to-get materials,
Will be sent postpaid on receipt of 12c.

POPULAR MECHANICS MAGAZINE
Dept. B.P. 200 E. Ontario St., Chicago




Complete I10-palt e, lightin =
capable of providing abion watts un- =

der continuous duty, consists of a Vi-h.p.
gasoline engine and two model-T Ford

110 volts when driven

the ane in the center

tion Ffor the first. Be-

low, the work of sewinding is facilitoted

by mounting the drmature shaft in this
woeodgn holder

1,800 r.p.m., whil
supplies feld exei

WO model-[I', Ford generators

are requiked to make this
complete 110-folt a.c. generator.
One of them must be in good con-
dition so that it can be used as a
6-volt generatpr to furnish mag-
netism for theé field coils of the
other unit. THhe other may have
its armature windings burned out,
but the field cpils (those on the station=
ary frame) must be in good shape.

The defectivd generator is dismantled
by taking off gear, removing the end
plate with the bearing, and pulling out
the armature and commutator. The arma-
ture is stripped &f all of its wire, being

laminations on each end. If the paper in-
sulation in the slots is not in perfect con

with new insulation. New slot ins
may be cut from sheet fiber or

brown paper.
You will need 1 1b. of No.

tnn-cnvered, enameled wirg‘to rewind the

.
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SOLDERING THE
WIRE TD SHAFT

Waedges that hold the winding
in the armature zlots are care-
fully driven out. To start the
- winding, one end of the No. 25
i single cotton-covered, enameled

wire ix scraped clean and is
. » soldered to the armature shaft

armature. The start is made by soldering

. the end of the wire to the shaft between

the bearing and the laminations. Next,

bring the wire up to the nearest slot, lay

it in the bottom of the slot, and return to

. the start by the adjacent slot as shown in

i the wiring diagram. Keep this up until

\» these two slots are filled with wire. This

' should take about 90 turns if they are kept

_ tight and even. As the coils are complet-

41, ed, the wire should be pushed carefully

.. ¢ down into the slots so that the wood

% .+ wedges may be pressed into place to se-

cure the coils as they were in the original

' . winding. Let us say that these slots are

- numbers 3 and 4 respectively. From slot

4 go to slots 2 and 5 as shown in the wir-

v, ing diagram. Wind these two slots with

‘. ,+ the same number of turns as before, and

".,  in the same direction. From slot 5 proceed

to slots 1 and 6. Wind these slots half full

(45 turns) in the same direction. Then

from slots 6, go to slots 9 and B and wind

them full in the opposite direction. Con-

tinue this procedure, as shown in the

“winding diagram, until all the slots are

filled. When correctly done, all the slots

will be full except slots 1 and 21 which
will be half full.

The high part of the commutator is
cleaned and a wire is soldered around its
circumference, making sure that each bar
is rigidly soldered to this wire. This shorts
all the bars of the commutator together.

e i » & LK . R i -4

 JE (]
"

:, \"“J“‘M{ J Ut~ e

- WIRE AING SOLDERED
ROUND COMMUTAIOR

After the rewiring job has been complét-

IJ,. the free end of the wire is soldered

to a copper-wire ring, which connects.all

the commutator bars. Then the holdjhg

wedges are replaced, the armatire is im-

pregnated with varnish and is baked in
an oven until theroeughly dry

The end of the winding just fin-
ished is soldered to this wire
around the bars at any conven-
ient point. When the coils have
been wound and the turns pushed
down tightly with a blunt piece of
wood to make the windings solid, drive
the holding wedges back in place to seal
the slots. The armature is next placed in
a pan of varnish until the windings have
absorbed as much wvarnish as possible.
After allowing the varnish-impregnated
armature to dry in the air for a few hours,
it is placed in an oven and baked dry.
The%iousing with the brush attachment
is inspected next. The brush, which is
grounded, is removed as it will-net-be re-
quired. The third brush, which is the
thinnest of the three, is also removed per-
manently, This leaves the remaining brush
connected to the terminal to which the
cutout was formerly connected. This ter-
minal now becomes one side of the a.c.
line. The field coil wires are disconnected
from the third brush holder and from the
grounded brush holder. Long wires are
soldered to each of these and taped. These
wires are forced between the adjacent
coils so that they can be run out of the
casing through the holes in the end plate.
When the generator is reassembled the
job is done. In order to use this genera-
tor, it is necessary to drive it at a speed
of about 1,800 r.p.m. to produce 110 volts
at 60 cycles. However, it may be neces-
sary to drive the generator slightly faster
to get the best performance. If the driv-
ing engine has a speed other than 1,800
r.p.m. under load, it will be necessary to
adjust the pulley sizes to get the genera-
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This diagram shows you how the two gen-
erators are connected together

WIRING
DIAGRAT

L 110 VOUTS A-Ce

COMMUTATOR ——-

-

AEWIMDING ARMATURE

If the armature could be “unrolled” and laid Aat on

the table it would look similar to the diagram shown

above. The dotted lines indicate the wiring and the

arrows show the direction of winding. The slots are

numbered and each one holds the same number of
turns, approximately 90

tor to turn at a speed of 1,800 to 2,000
r.p.m. The other generator should be con-
nected to this same driving belt, both gen-
erators being mounted so that they will
rotate in the same direction as they did
when installed for generating current in
a car. The speed of the second generator
is not very critical because its output can
be adjusted by sliding the third brush.
This generator supplies the field excita-
tion to the 110-volt generator. The two
wires, which were run out from the back
of the housing of the 110-volt generator,
should be connected to the terminal on
top, and to the frame of the 6-volt genera-
tor. The a.c. voltage is taken off from the
top terminal or brush, and the frame of
the revamped generator.

The capacity of this generator is ap-
proximately 200 watts continuous duty. A
l2-h.p. gasoline engine or motor will be
required to pull it. In operating this gen-
erator, the voltage may be increased by
adjusting the third brush of the 6-volt

119 vours
llllc-i

A.C. GENERATOR

EXCITER-
GAS ENGINE-Y

generator, or by increasing the speed of
the 110-volt generator. If the speed of the
generator is increased above 1,800 r.p.m.
the cycles will become slightly over 60,
However, this should not interfere with
the operation of appliances if the speed is
not allowed to be greater than 2,500 revo-
lutions per minute.

Castor Oil for Lubricating Hot Parts

For lubricating sprockets or bearings on
automatic ovens or other machinery hav-
ing the moving parts subjected to heat,
castor oil is one of the best lubricants. It
does not_ignite so easily as most oils, does
not carbonize and cake on the moving
parts, and a moderate amount will keep
the parts in good condition, which makes
it valuable where dripping is objectionable,
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Rocking Tank Drains and Quenches Work
in One Operation

A=SHAPED FRAME

Wark on One Side of This Tank Is Automatically
Drained When That on the Other Side I's Quenched

This quench tank has an advantage over
the usual type in that it can be rocked,
causing the quenching fluid to flow from
one side to the other, Thus, work on one
side is drained when the tank is tipped to
quench that placed on the other side. The
tank is of the channel type, and is sup-
ported by an A-shaped frame. An iron
bar bent to a wide U-shape and fastened
to the bottom of the tank, at right angles
to the frame, permits the tipping action as
shown.—John Hyler, Peoria, Ill.

Clamp Made from Hack-Saw Frame

For jobs requiring a light clamp with a
wide mouth, I find that a hack-saw frame
serves the purpose
nicely. Adjust the
frame to the ap-
proximate width
required, after
which a couple
turns of wire at
the end of the tel-
escoping part will
hold it together.
Then insert a long
machine bolt through the outer end and
drive a nut up against the frame. A hard-

MACHINE BOLT

MECHANICS

wood block placed between the end of the
bolt and the work prevents marring.—E.
V. Michael, Pawhuska, Okla.

Ink Spreader Saves Time in Press Room

When ink in a
collapsible tube is
applied to the ink
disk of a job-
printing press, it
is usually in such
masses that the
rollers must be
operated for some
time to distribute
it evenly over the
surface. To avoid this, one pressman made
a sheet-metal spreader of the shape shown
and fastened it to the tube with a rubber
band. The flat end can be used to spread
the ink in a jiffy.

SHEET METAL

RUBHER BAND

Old Broom Gripped in Pipe Handle
for Roof-Tarring Jobs

To avoid the expense of using bristle
brushes on roof-tarring jobs, one work-
man made a pipe handle in which old
brooms could be held. A tee on the end of
the pipe takes the broom, and the pipe is
screwed against it to hold it snugly. The
worn straws should be cut away to square
up the end, and the broom handle should
be sawed off to leave a short stub.

Interchangeable Handle Made of Pipe to Utilize Old
Brooms for Spreading Tar on Roofs
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Two Handy Ideas for Artists and Draftsmen

Cups made by pushing short pieces of
hose over large rubber-head tacks, are
unusually handy for mixing artists’ paints.
Being rubber, the cups are easy to clean,
and they are adjustable in depth by sim-
ply moving the tack head in or out of the
hose. By pushing the tack points into the
drawing board, the cups may be placed
close to the work, and they can be set ver-
tically to prevent spilling regardless of the
angle at which the board is tilted. The
right-hand detail shows a French curve
with the edges marked off in divisions and
lettered to save time when inking a pen-
ciled sketch. When drawing a curve, the
letters indicating the portion of the instru-
ment used are copied on the sketch. Then,

when inking the drawing, it is unneces-
sary to try out various parts of the curve
to find the portion used. The letters may
be cut or scratched into the celluloid, or
they may be written with a pen dipped in
acetic acid. When dry, such writing has a
dull appearance in the surface of the cel-
luloid and may be colored by adding pig-
ment to the acid.

Poultry Feed and Water Containers on Fence Save Steps

Suspended from the exterior of a poul-
try-yard fence, feed and water containers
made from large cans and old eave troughs
not only save many steps, but prevent
scattering of feed and contamination of
drinking water. Old varnish cans with
portions of the backs cut out serve for
water containers. The water supply may
be replenished through the opening in the
top by removing the screw cap. The feed
troughs are sections of old eave troughs
having curved pieces of wood nailed to
the ends. It will be necessary to cut open-
ings in the fence level with the containers
so that the poultry can get their heads
through to reach the feed and water.—
Glenn R. Hampton, McCamey, Tex,
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Insulated Platform Protects Electrician
against Severe Shocks
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Tire Bolted to Platform Keeps Electrician Off Ground
or Floor When Working with High-Voltage Current

When electricians must stand on the
ground or a damp floor while working
with electrical apparatus carrying high-
voltage current, this insulated platform
will lessen the possibility of severe elec-
trical shocks. A wooden platform is bolted
to an old auto tire, the bolts being insert-
ed through the upper wall of the tire, as
shown, so that they do not come in con-
tact with the ground or floor.

Hardwood Wedge Is Metal Sheathed

As most iron
wedges are too
short to split logs
without driving
them down below
the surface of the
cleft, where they
are difficult to
drive and almost
impossible to re-
move, 1 start the
split with them
and finish it with

HARDWOOD WEDGE (4 Tox§
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long wood wedges. These are hardwood,
about 1 ft. long and are protected on the
sides with strips of galvanized sheet iron
tacked on. If several of these wedges are
made up, you can split any log without
difficulty.—A. Hinkley, Rowley, Mass.

Non-Clogging Spout for Oilcan

To prevent —
clogging the spout
of an oilcan, when
it is used around
machinery, bend a
length of small
wire to form a
loop at one end.
Insert the other
end through the
spout and bend
the projecting
portion to form a
small triangle. This end may be used to
clean oil holes or to lift cup caps.

Show Cards Dried in Cardboard Trough

When making up a number of small
price tickets and similar work, show-card
writers will find a piece of corrugated
cardboard handy for holding the cards
while they are drying. Bend the card-
board at right angles and prop it against
the wall, tacking the lower portion to the
top of a table or drawing board.

;_:{'1_.__ R ._:'-: -.r i Z : :
CORARUGATED CARDEOARD

The Cardboard Is Bent at Right Angles and Propped
against a Wall, Tacking the Lower Part te a Table
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Old Auto Connecting Rods Have Many Uses

COMMECTING
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: BOTH BEARIMGS
BRACE FOR AND CRANK FOR
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Rolled Paper Is Torn Off Roll Evenly
with Hack-Saw Blades

Hack-5aw Blades Tend to Perforate Heavy Wrap-
ping Paper and Make It Tear with Straight Edges

Most wrapping-paper holders of the
type shown are not effective when heavy
paper is used, unless the operator presses
down on the shearing blade with one hand
while tearing off the paper with the other.
To improve such a holder to handle heavy
paper, one storekeeper riveted hack-saw
blades to the shearing blade. The teeth
tend to perforate the paper when it is
pressed against them, thus making it tear
off with straight edges.

Tool for Truing Turned Lathe Work
Is Made from Level

By Using This Teal, You Can True Up Turned Work
without Stopping the Lathe

Instead of using chalk to aid in truing
up turned work in a lathe, which requires
frequent stopping and starting, try this

MECHANICS

tool. It consists of a length of flat steel
with a hole bored at one end to take the
largest size of stock usually handled on
the lathe. The front side of the hole is cut
to a V-shape. The tool is then slipped
over a perfectly true piece of work with
the bar resting against the lathe bed. Next,
the top of the bar is marked off and then
machined level, after which a small spirit
level is attached to it with screws. If the
tool is laid on any size of work within its
capacity, and it is true, the bubble will be
central. If the work is not true, the high
spot will show by the bubble moving away

from the operator as the chuck is turned
by hand—H. Moore, Hamilton, Ont., Can.

Cotter Keys Spread by Altered Pliers

For spreading cotter keys, alter an old
pair of pliers as shown. Grind the face of
the upper jaw to a V-shape and cut a V-
slot across the face of the lower jaw as
shown. In use,
hold the pliers so
that the head of
the cotter key
rests in the slot of
the lower jaw.
Then, by bringing
the edge of the
upper jaw be-
tween the legs of
the key, you can
bend them over quickly, after which a light
tap on each leg with the pliers will finish
the job,.—Ralph Stewart, Charlotte, N. C.

Tool-Room Checks on Curtain Ring
Are Easy to Remove

Instead of car-
rying tool-room
checks on a key
ring, which is dif-
ficult to open
when the hands
are greasy, try us-
ing a spring cur-
tain ring of the
type shown
Opened like a
safety pin, it is
easy to handle and can be clipped to your
belt or clothing, or it may be carried on a
short chain,
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Circular Saw Has * Roller Skates” and Brakes

BALL-BEARING ROLLER
SHATE WHELLS

H ||-l-1|2'-|"|l’hl'-‘.'.!1'.:!I:|-u,‘ll
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The Brakes Consist of Two Triangular Wood Strips Held in Front of Each
Pair of Skate Wheels by a Screen-Door Spring, Which Is Unhooked from

One Strip When Not in Use

If you have a floor-type circular saw,
the problem of moving it without difficul-
ty is solved with two old roller skates,
preferably of the ball-bearing type. Cut
off the rivets that hold the wheel trucks
in place and mount the pairs of wheels on
the ends of two hardwood strips as shown,

bolting the latter to the feet of the saw
stand. To keep the saw from “creeping”
when in use, two triangular strips of wood
are held with a coil spring against the
lower part of the wheels. When moving
the saw these are pulled up over the legs.
—R. 0. Buck, Chicago.

Seesawing Dolls Put Action in This Store-Wmdow D:splay

Set in your show window with the op-
erating mechanism concealed by scenery
built up of painted cloth and evergreen
foliage, these seesawing dolls will attract
attention of many shoppers. The seesaw
is driven by a small motor through the
gear mechanism of a hand grinder, A 12-
in. pulley is substituted for the grinding
wheel and a 2-in. crank arm takes the
place of the handle, the arm being con-
nected to the seesaw with a wood pitman.
The entire assembly occupies a space 8 ft.
long, 1 ft. wide and 1% ft. high.

@ Most of the noise made when cutting
sheet metal on a scroll saw can be elimi-
nated if the work is sandwiched between

two sheets of heavy cardboard.
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Stakes Made from Pieces of Scrap Pipe
Are Strong and Durable

FINISHED
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Hollow Stakes of Pipe Are Light to Handle, and
Will Withstand Hard Usage

Needing a number of stakes to set con-
crete forms and for other purposes, a con-
tractor made them inexpensively from
scrap pieces of pipe. To point the stakes,
one end of each piece of pipe was serrated
to form four teeth, which were then ham-
mered together as illustrated.

Covers of Ice-Cream Containers Removed
by Pulling on Strips of Paper

Realizing the difficulty his customers
often experienced in removing covers from
ice-cream con-
tainers, a druggist
places a strip of
waxed paper
across the top of
the filled contain-
er before putting
on the cover. The
latter can be re-
moved easily by
pulling up on the
projecting ends of
the paper.

Boiler Scale Loosened with Vinegar

In cases where a thick coat of rust has
been deposited on the inside walls of the
pipes and boiler of a steam-heating plant,
most of this can be removed as follows:

MECHANICS

Drain all the water from the boiler, re-
move the steam-pressure gauge and, us-
ing a funnel, pour bulk vinegar, 5 gal,
into the boiler, and then fill up with wa-
ter. Allow the vinegar solution to circu-
late through the system for six days of
firing. Then drain and flush with clean
water.—H. B. Klimek, Detroit, Mich.

Gear Grease Is Dropped on Teeth
from Cup Mounted Rigidly

For effectively
lubricating gears
that are not
housed, mount a
grease cup above
them as shown. A
couple of turns of
the cup at inter-
vals will keep the
gear lubricated.
A flat-iron arm
drilled at one end to take the cup nipple
and bolted to a convenient part of the ma-
chine makes a good mounting. Or, if the
gears are covered with a shield, the cup
can be screwed on the latter.

Metal Shop Baskets on Wire Runners
Prevent Fast Wear

In a western
factory where
parts are carried
from table to ta-
ble or to various
departments in
sheet-metal bas-
kets, the workmen
soon wear holes
in the bottoms by
pulling them along on a concrete floor or
sliding them over the table tops. To pre-
vent such wear, lengths of heavy wire or
small iron rod are placed on the baskets
as shown to serve as runners. When worn,
the wires are replaced.

@ Photographic paper that is too old to
make good prints may often be used with
excellent results by adding potassium io-
dide, 1 teaspoonful, for each quart of de-
veloper in the tank; the iodide often cor-
rects the tendeney of the paper to turn
gray before being fully developed.
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By W. CLYDE LAMMEY

REMEM_BER the times you needed a

certain size or type of chisel, screw-
driver or punch? Or, perhaps it was a
swage, gouge, nail set, turning chisel, flut-
ing or beading tool. These and many oth-
ers can be improvised from drill rod, As
an example, you need a very small cold
chisel for fine chipping operations on brass
or other soft metals. A piece of ¥ or 3&-
in. drill rod, a file, and a few minutes
time, is all you need to make exactly what
you want. Drill rod is cheap, the size is
always exact, and vou can grind, file, and
turn it easily.

Fig. 1 shows the variety of small hand
tools made of drill rod. Most of these are
serviceable without tempering, especially
those intended for woodworking. Toels
shaped from drill
rod can be ground
and honed to a ra-
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WITH ROUND FILE—,.Q

3% DRILL ROD —»
SQUARED WITH FILE
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FIRST CUT
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GUNESMITHYS CHECKERING
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—_HARDWOOD
HANDLE

BRASS TUBING
HOTCHES FILED IN THE

BIT_PREVENT ITS PULLING @
OUT OF THE HANDLE

zor edge which will stand up in any ordi-
nary wood. For woodworking tools, you
can get ready-made hardwood handles or
vou can make them yourself as in Fig. 2,
providing brass ferrules to prevent split-
ting. Handles should always be large
enough to fit the hand comfortably and
afford a good grip for easy control of the
cutting edge.

Now some practical applications: For
heading on a piece of furniture try the

an
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Perhaps you have admired the fine checkering on
high-grade gunstoeks and wondered how it was
done. Yoo can make a tool for this delicate work
from drill rod as in Fig. 4, which shows the steps
in shaping the cutting point with a file. Fig. &
shows a tool for squaring a round hole, while Fig. &
gives you a method of making rotary files for use
on weod and soft metals

tool shown in Fig. 3. It works equally well
on either a curved or flat surface. To make
it, you simply square a short length of
drill rod, fit a suitable handle and file the
end to a concave form. The angle should
be about 30 degrees. A strip, clamped to
the work, acts as a guide when starting
the first cut, which should be light until
the wood is deeply scored. Then a few
strokes will finish the bead.

A tool used for fine checkering, as for

= _g.li_‘*-".l'f-'-m
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instance on gunstocks, is made from drill
rod as in Fig. 4, A few careful strokes
with a file will bring the cutting edges to
the proper form. You will see from Fig, 4
that this consists of four bevels and four
cutting edges, and that the two inside bev-
els form a “V." All four
bevels are ground at the
same angle. Except in the
very finest work, the
checked area on a gunstock
is inclosed with a border,
generally a single, shallow
bead. The tool for this final oper-
ation is made the same as that in
Fig. 3, except that it is smaller.
Another common problem is
squaring a round hole drilled in
metal. This is a tedious job with
a file, but a swage, made in a few min-
utes, as shown in Fig, 5, will make the
work easy. Simply square the end of a
short length of drill rod of suitable di-
ameter, and make two concave cuts with
a round file at right angles across the flat
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end. Set this tool over the hole to be
squared and strike it a few light blows
with a hammer. To square holes in any of
the soft metals, the cutting point need not
be hardened; in iron or steel, of course, it
must be suitably tempered.

Rotary files like those shown in Fig. 6
are handy for use in the drill press or in
a portable electric drill. You can turn
these to shape and then groove the cut-
ting faces with a single-cut file as shown.
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They will cut in wood or soft metals with-
out hardening.

A lathe tool for machining a small fly-
wheel or locomotive drive wheel, is a
mandrel. Fig. T shows the whole process
of making this tool from drill rod. First
you mount the work on centers and shoul-
der the ends back an inch or so. Then you
turn down the body to a true cylinder and
to a diameter slightly greater than that of
the hole it is to fit. To get the necessary
taper on small mandrels, loop a strip of
emery cloth over the body at what is to be
the small end. With the lathe running,
pinch the cloth tightly between the fingers
and move it slowly toward the opposite
end, at the same time gradually lessening
the pressure. In this way you will form a
taper, the degree of which is easily checked
with a micrometer caliper. Mandrels of
small diameters should be as short as the
work will permit. Another lathe tool,
which is easily made, is the straight mill-
ing cutter shown in Figs.
8 and 9. Making this cut-
ter is a matter of turning
it to the rough form and
then filing in the cutting
teeth. The side clearance
you can form by under-
cutting in the lathe. To
use the cutter, you cen
ter it in the chuck and
mount the work on the
tool-post saddle in what-

m—“ CUTTING
‘\( 1'\ CLEARANCE
= A \l “—*ﬂ 3‘ SipE L7
CENTER CLEARANCE 1/
RAKE ANGLE DEYAILS OF 77
(8)  MILLING CUTTER 7
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ever way is necessary to hold it securely.
Then you reverse the lathe spindle at slow
speed and feed the work against the cut-
ter with the cross feed. Such a cutter will
work, without hardening, in any soft met-
al, including brass.

A glance at Fig. 10 will tell you what to
do when it is necessary to temper. As a
first step, it is well to anneal the drill rod
from which the tool is to be made. This
is done by heating to a dull red color and

MECHANICS

STRAIGHT
MILLING CUTTER > 4
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Above, a gquick way of making
up a lathe mandrel to hold cast
pulleys and small Aywheels for
machining all over. For light
work such a mandrel need not
be hardened. Small milling cut-
ters, as in Fig. 8, for uze in
your lathe, can be made by
turning down a picce of drill
rod to form a shank and then
shaping the teeth. Left, how
you shape the teeth of the mill-
ing cutter for proper clearance
and cutting angle

then allowing it to cool slowly. Now you
file, grind or turn the rod to the desired
shape and then re-heat with a torch. A
thick pad of asbestos or a shallow, tin box,
filled with sand and heated, will make a
good support for the work while you are
heating it. In general, the oxide colors go
through the three stages shown in Fig. 10,
and it is important to observe these color
changes closely, in order to temper suc-
cessfully. The object is to bring the work
uniformly to the same color on the sec-
tion yvou want hardened. For example, in
heating the tapered end of the nail set in
Fig. 10, you keep the flame well back on
the taper and allow the heat to travel to
the point. In this way you will bring the



314

HEAT THE

entire tapered section to the proper color
at the same instant, whereupon you im-
mediately quench the work in cold water.
In general, this same process applies to
any of the small tools requiring tempering,
but you will have to use some judgment
in applying the heat, of course. When you

POPULAR MECHANICS
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grind tools on an emery wheel, be careful
not to draw the temper, which is done by
slightly overheating them. Therefore, keep
a can of water handy and dip the tool
every few seconds to keep it cool.

Ice Cakes Handled on Loading Platform with Iron Skid

SKID TRUCK,
MADE FROM \
HEAVY |RUN \
RODS

o, \.-‘/.
\,

This Skid Savez Time When Ice Cakes Are Moved
About on a Platferm or Up a Gangplank

For handling ice on a loading platform,
and for conveying the large cakes up or
down a gangplank, this skid will be found
much safer and more easily controlled
than tongs. It is made of heavy iron rod
bent double and welded to form an eve at
the looped end. The free ends are then
spread apart, bent at right angles and
pointed to slide easily under an ice cake.
A cross rod is added to strengthen the skid
and to provide a foot piece by which the
points may be pushed into place. When
the handle is pulled down, the pointed
ends dig into the ice, and the cake is also
raised at that end so that it can be pulled
or pushed about with ease,

@ An economical filler for stopping cracks
around windows and doors of barns and
other outbuildings is made by mixing
equal parts of fine sand and asphalt-roof-
ing paint; the filler dries hard, is water
and weather proof and takes paint readily.
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Cesspools Repaired to Dispose of Overflow

In many of the older types of cesspools,
which are walled up with stones loosely
laid, cracks between the stones become
clogged and cause them to overflow. Two
methods offer a means of effectively dis-
posing of the overflow. The first method,
shown in the left-hand detail, provides
temporary drainage, while the second ef-
fects a permanent repair at minimum ex-

CLAY. TRENCH SLOPES
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TEMPORARY METHOD

Above, Overflow Con-

ducted through Trench

STONE COVER to Small Rock-Filled
SECTION THROUGH Pit; Righe, Pit Wuﬂe.d
TRENCH with Loosely Laid

Stone Disposes of

Crerflow Permanently

pense. For temporary relief from the

trouble, the overflow is conducted through
a clay-lined trench into a pit filled with
loose, crushed stone. To make a perma-
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nent repair, a pit of the same depth and
diameter as the cesspool, is dug to one
side of the latter and walled up with Hat
building stone laid up loosely. The two
are then connected with a 6-in. tile at
about the position indicated by A in the
right-hand detail. The bottom of the pit
is filled with sdnd to a depth of 10 in. and
the top is covered with a conerete slab.—
Lawrence N. Olsen, Philadelphia, Pa.

Three-Speed Winch by Using One Drive Wheel of Tractor

On farms and other places where there
is occasional need of a strong winch, a
tractor will do the job in an emergency.
Jack up one wheel and wrap the cable or
rope around the tire, chocking the other
one to hold the tractor. If lugs are used on
the wheel, you may have to remove them
to avoid damaging the cable, especially if
they run horizontally across the tire.

@[ Ticking of an alarm clock in a bedroom
may be muffled by inverting a crock or
bowl over it; in an invalid's room an in-
verted fish bowl is preferable as the
clock face will be visible,
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Heavy Trunks Moved on Rope Skid
to Prevent Damaging Floors

Rope Skid for Expressmen to Move Heavy Trunks
over Floors without Marring Them

Expressmen, who are frequently obliged
to carry heavy trunks to avoid marring
polished floors, will find a rope skid a
time and labor saver. A trunk, when
placed on the skid with one end against
the wood crossbar, may be pulled over a
floor without damaging the surface,

Tape Measure Fitted with Thumbtack
Is Used Single-Handed

—

Thambtack on Case of Steel Tape to Take Meas-
urements Longer Than Reach of Your Arm

When measuring long timbers, buildings
or other wooden material with a tape
measure, a thumbtack soldered to the case
of the tape will enable you to do the job

MECHANICS

single-handed. In use, the point of the
tack is pushed into the surface of the
work to be measured, after which the tape
is pulled out to the required length,

Free End of Padlock Hasp Is Clipped
under Screw Eye

l'_ |\l serew EvE |

To keep the [
hinged end of a ._i,'i

hasp, when not in | |h"*:r e L
use, from swinging é‘g,l-.tl ! (g S
around and catch- | 777 !Ii' -

ing in the door |/ |} !
casing or on the H :
clothing, drivea |
screw eye or hook
above the hasp as indicated. Then the eye
or hook can be turned to engage the
hinged end and hold it against the door,

TTIREVRRRIRTIT
“.. H L"|:|.”'|'

Wooden Stakes Shielded from Splitting
under Sledge Blows

I| Cam

Slipped over the
upper end of
wood stakes, a
hub from a buggy
or light wagon
wheel makes a
good shield to
prevent them from
splitting under the
blows of a sledge.
As the hub is ta-
pered, it will fit various sizes of either
round or square stakes. A light upward
blow on the lower end of the hub loosens
it after the stake has been driven.

Hooks on Beehives Replace Weights

Instead of piling
stones on a bee-
hive to hold the
covers and “su-
pers,” sereen-door
hooks and screw
eyes will lock the
assembly together
and give a much
neater appear-
ance. When at-
taching them, measure off their locations
uniformly on the hives so that they will
be interchangeable,
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These Window Displays Are “Eye Catchers”

== 5 WATT LAMES

Above, objects in show window {luminated individ-

wally by bex or cylindrical pedestals containing

lamps. Right, miniature figures having light-bulb

heads attract sheppers' attention to messages held
in their hands

Pedestals with glass covers and electric
lamps inside, offer a means of illuminating
articles placed on them so that they stand
out in a strong, individual manner. By
using 25-waitt lamps, the cost of illumi-
nating the window is much lower than
with overhead lighting. Unusual, pleasing
effects can be worked out with the aid of
colored lights as the part of the window
below the pedestals is only dimly lighted.

Hot-Air Ducts Built of Insulating Board Reduce Heat Loss

In homes where hot air is to be carried

to an upper floor through ducts in the
walls, a great improvement over the usual

sheet-metal ducts is to construct them of

insuiatw type havmg one
side faced with al

Besides
permitting g

filer area between the ¥uds
for air passage, the ducts, due to theiy in-

radiation, permitting them to be i
in outside walls as well as partiti

{(When it is necessary to fold g blueprint,
back the creases with adhesiye tape and
the print will last longer.
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In the right-hand detail is shown an ex-
ceptional display where small cardboard
figures have electric bulbs painted to re-
semble human heads. The figures, posed
in a realistic manner, call the attention of

their hands. The detail shows how
lamp sockets are held to the cardboard
with U-shaped clamps.

shoppers to advertising placards held ig
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Wmter Starting Aided with Ignition Booster

3w

(7} 6=V. [3) ®
- & -VOLT LAMP.pLT/ o
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3-WAY SW. = TEMPORARILY
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An ignition “helper” consisting of two
dry cells to boost the current so that good,
hot sparks at the plugs will start the mo-
tor quickly, will save much wear and tear
on the battery. The method of connecting
the dry cells in the circuit with a three-
way toggle switch is shown so that the
dry-cell supply may be switched on con-
veniently. After the motor is running, the
supply is cut off. In wiring, be sure that
the negative and positive sides of the dry-

. cell supply are connected to correspond to

the circuit of the car. To check this, take
a 6-volt lamp with two long lead wires.

* Ground one of them to the car frame and
% then, with the three-way switch turned to
~ the running position, as indicated in the

drawing, touch the bared end of the other

“ to the terminal that leads to the ignition
. switch. The lamp will burn at full bril-

liancy, Now, disconnect the coil wire from

- the coil temporarily and touch the end of
-the lamp wire to the terminal of the

. three-way switch that connects to the dry
cells, the switch being turned over to

eranking position. If the lamp burns with
< -more brilliancy than normal, the connec-

tmns to the dry cells are made correctly.
® If it burns dimly, reverse them.
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POSITIONM OF
MITION
t%wﬁ:ca N EAWIT‘CF_l‘TU RUN

ATO STORAGE o 3-way
BATTERY TOGGLE SWITCH
POSITION

OF SWITCH
PRIMARY TO

TO CRANK msrrhF.ﬂ.iTi:llfa:‘Ilr

DRY CELLS SECONDARY TO

DISTRIBUTOR

COIL WHEN USING STARTING MOTOR

TWO DRY CELLS WILL BOOST VOLTAGE AT

Cranking a Stiff Motor Often
Reduces the Coil Supply to 3
Volts with a Corresponding De-
crease im the Spark Intensity

Clogged 0il Line Cleaned with Wire
and Electrie Drill

Clogged oil or fuel lines are cleaned
readily by inserting a length of piano wire
into the tubing and rotating it with an
electrie or hand
drill. The end of
the wire should be
beveled so that it
will easily pene-
trate any foreign
matter in the line.
If you have much
of this work to do,
braze the end of
the wi a small
steel or brass rod so that it can Be chucked
into the drill quickly.

END OF WHE
BEVELED

PLAND WIRE

“Switching” Ignition Points Doubles
Their Life
You will find that efficient service of the
ignition points on a Ford V-8 can be
lengthened greatly by changing their po-
sition when they begin to wear. The
L . N
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screws should be removed from
the breaker plate and reinstalled
on opposite sides. Then the assem-
bly of the two moving breaker
points should be removed, turned
over, and put back in place. The
reason for changing the position
of the points is the fact that the
right-hand set, as viewed from
the driver’s seat, serves only to
close the ignition circuit and does
not wear as fast as the left-hand
set, which breaks the eireuit to
fire the cylinders, Too rapid burn-
ing of points is usually caused by
a faulty condenser or high volt-
age in the electrical system. Per-
formance can be improved also

319

Cattle Guard at Driveway Gate
for Cars and Trucks

by keeping the tension on the
breaker spring between 22 and 27
oz. It is necessary also to see that
the gap of each pair of points is
set at the clearance specified by
the manufacturer.

“Backing Light” on Rear of Car
Turns on Automatically

Mounted on a rear-bumper
bracket and wired to a push but-
ton on the gearshift lever, a small
spotlight will be turned on auto-
matically to provide illumination
when backing your car. Insulate
the push button thoroughly from
the lever with a piece of inner tube. A
flat-iron bracket screwed to the floor
boards depresses the push button when
the car is shifted to reverse. Place the
wires so that the insulation will not be
chafed and cause a short circuit.

'
P

EVERSE i

POSITION )

FLAT IRON ".,'-, | = .
WIRES Ll _f;rTa.r-mn;u

PUSH
BUTTON

When Car Is Reversed the Push Button Is Auto-
matically Depressed to Turn on Light

ii i il bl
L4‘--—51 RINGERS A

4"% 6 (3"AT TOP)

OPEN PIT

Heavy Grating Set over Pit between Driveway Gate Posts
Keeps Out Cattle, Yet Allows Cars and Trucks to Enter

To avoid the inconvenience of opening
and closing a gate each time the farm car
or truck was driven to or from the high-
way, superintendent of the Southeast
Minnesota Experiment Station installed a
cattle guard at driveway entrance as
shown. A pit was dug to a depth of 3 ft.
between the gate posts and then bridged
with a grating supported by heavy string-
ers. The grating was made of 6-in. planks
set on edge and spaced 6 in. apart from
centers, the planks being held in this po-
sition by spiking other planks across their
ends and by spacing blocks staggered
through the center. A regular gate was
installed to one side for use when taking a
team through the fence.

{[Before putting on new license plates,
polish them with wax just like you do the
car body and they will remain like new.
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Grain-Sack Tie Strings Cut Same Length
on Gallon Jug

For Diferent Lengths, Various Sizes of Bottles and
Other Cylinders Are Used

With one stroke of a sharp knife or razor
blade, you can cut a number of tie strings
of equal length for tying sacks. Wrap the

MECHANICS

twine around a jug as many times as the
number of strings desired, and then cut
them off on one side. A gallon jug is about
the size for grain-sack tie strings.

Keeping Shop Scrap Cans in Place

To keep work-
men in a shop 1
from moving the
scrap cans to suit
their individual
convenience, a
long bolt was sol-
dered into a hole
in the bottom of @ d o
each can. At the e
designated loca-

tions of the cans, holes were drilled
through the floor to receive the bolts, thus
making it impossible to set the cans at any
other location.

SCRAP

{[Stains on washbowls and bath tubs usu-
ally can be removed with kerosene,

The Next Issue

YOU, TOO, CAN TAKE FAST-ACTION PHOTOS

High-speed shutters and fast film now available to all camera fans, together
with careful planning and handling, will bring split-second movements in
your photos—the way to make photos “live.” Chock full of the tricks that
make many “impossible” shots relatively easy to get.

SIX ARE SERVED ON COMPACT DINETTE

Ideal for apartments and small homes! Modern “fold-away” dinette with
storage space for linen and silverware. Complete blueprint covering two pages.

DRESSING UP YOUR KITCHEN SINK

Have you seen the latest in kitchen ecabinet sinks? Almost any sink can be
improved by adding this modern touch—a simple job for the craftsman.

TRAILER IS HOME ON WHEELS

Now is the time to start building your trailer home for next summer’s vaca-
tion trip. This installment of the streamline trailer covers framing and roofing.

METAL FURNITURE

Following the trend in use of metal tubing and plasties, this story shows an
attractive console table, A telephone may be housed under the sliding top.
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Wi ngs on ) Wheels
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1936

HAarLEY-Davibson

They’re here NOW — the 1936
Harley-Davidsons—and they’re the last
word in motorcycle speed, power, and style.
Yeah, man —an array of advancements and magnif-

icent models —new cylinders and heads with deep cooling
flanges —spring fork shield —a new 80 model —a new sidecar!

K .

b

No use trying to tell you all about them — you’ll have to SEE
and RIDE one of these "Wings-on-wheels” motorcycles to get a
good idea of the THRILLS that will be yours when you own one.
See your nearest Harley-Davidson dealer NOW. Ask for
a FREE RIDE on a 1936 Harley-Davidson. Ask him about
his EASY PAY F‘hns-—aud send in the coupon.
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EVERYBODY’S TALKING... ABOUT

(3

CAMELS i CAMELS APPEAL 1 SMOKE STEADILY.

NEVER UPSET L TO A WOMAN'S CAMELS NEVER
MY NERVES ' AFFECT MY WIND
= ROSCOE TURNER—Famous Flyer MRS. WM. LA VARRE—Explorer GENE SARAZEN—Golf Champion

CAMELS COSTLIER TOBACCOS mcan so

much to so many people that we invite you to try them
too—confident that they’ll win you.

Camels must please you
or you've smoked them FREE!

e |

® Camels have given more pleasure to more people
than any other cigarette. And so we now issue this
new “try ten' invitation in order that others can
find out for themselves the difference Camel'’s cost-
lier tobaccos make in smoking pleasure.

Why offer can be made—W e know smokers like
Camels, once they try the costlier tobaccos in Camels,
Literally millions of people have changed to Camels
and found new enjoyment...new benefits. We want
you to share their enthusiasm. Turn to Camels. Be one
of the vast number who share in the enjoyment and
appreciation of those finer, more expensive tobaccos.

When writing to advertisers please mention Popuwlar Weghanics

» b - L
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CAMEL’S COSTLIER TOBACCOS!

(cameLs ARE | 3 CAMELS NEVER
A MILDER IRRITATE
'I:IG&RE‘I'I'E ! : MY THROAT

WM. T. mu—-—'ﬁ:ﬂm Sear HOMEMAKER—Mrs. ]. B. Feeley SALESMAN—A. M. Craig, Je

READ OUR INVITATION *
TO YOU

( ever smoked,
rest of the eltnrel:teu

within 2 month from
refund your full purchase priee,

( Gﬁgﬂﬂd.)
R. J. REYNOLDS TOBACCO ComE,
wmtnn—SIlﬂmr

m" ﬂmﬂ

‘l we wi]l \
plus postage-

this date, an

North Carolina 1&

~ @198, R. J. Reynokds Tob, Co.

Camels are made from finer, MORE EXPENSIVE TOBACCOS

—Turkish and Domestic —than any other popular brand.
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r ’ -J n lmhurir!hwdu advertisers please mention Popfihr Mechanica u
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Growing Things by Magic

{Continued from page 208)

‘ six inches of good, rich soil.” Used only
for producing early plants such as pep-
pers, tomatoes, cabbages and common an-
nual flowers for transplanting, an electric
hotbed three by nine feet, with a capacity
of 12,000 to 15,000 plants, would probably
meet the needs of an amateur home gar-
dener and the cost of producing plants for
early transplanting would probably be
around five cents a square foot of soil
heated.

For an all-winter garden, the hotbed
should be covered with glass of green-
house quality, preferably in three-by-nine-
foot sashes. For raising early plants only,
glass probably will not be needed. The
bed should be kept well watered, and if
covered, should be ventilated during warm
weather. A sunny basement or porch fre-
quently proves a good location. When the
bed is not in use, its temperature can be
raised high enough to sterilize the soil.

! The seed beds can produce from one to a
dozen crops yearly.

| Winter vegetables such as beets, lettuce,
| turnips and celery grow well in soil tem-
peratures of from fifty to sixty degrees.
“Warm weather” vegetables require a soil
temperature of about seventy degrees for
best growth. Keep soil temperature at
about eighty degrees until seeds have ger-
| minated. After sprouting, sixty-five to
1 seventy degrees is a good growing tem-
perature. Indoor garden experiments also
show that many types of flowers can be
‘ made to blessom in mid-winter or very
early spring by exposure to seventy-five-
watt lamps three or four hours each night.
x One gardener has installed a “warming
griddle” for starting early peppers, toma-
“toes;cabbage and various garden vegeta-
bles and flowers for transplanting. He built
the griddle on a bench in a corner of his
greenhouse, covered the top of the bench
with lead-sheathed wire cable made for
resistance heating and placed two-by-
four-inch boards between the cahles to
protect them from the weight of soil boxes.
Within three weeks he produced sturdy

plants for transplanting.

Electricity is taking new roles in the
above-ground propagation of plants. Dr.
Samuel G. Hibben, director of applied

ighting fm-/tkﬁmﬂ_i_nghuuse COMPANY.ein
2 Q'? ; _}aﬂrnw
)7

cooperation with experts of the depart-
ment of agriculture, is developing a means
of sterilizing soils with a short-wave or
%—_ry,mdi&tiun capable of penetrat-
i e soil several inches, When the de-
vice is fully developed it is possible the
soil of fields, gardens and flower beds can
be freed of harmful insects, bacteria, larvae
and fungi by use of a portable outfit. The
soft X-ray has proved sure death to vari-
ous animal organisms such as insects be-
neath the bark of a tree and termites in
timber,

“We have done sufficient work to ascer-
tain the practical possibilities of steriliz-
ing food products and liquids and killing
bacteria in water by means of electric
lamps,” says Dr, Hibben. “Practical lamps
are available that produce mostly invisi-
ble light and such radiators can also pre-
vent the growth of white mold on food, and
this may retard or prevent a great deal of
depreciation. This use comes to practical
effect in connection with bakery products,
the aging of meat, and the preparation of
containers like cans and bottles. Another
class of invisible radiation just at the edge
of the visible spectrum is being studied in
connection with practical equipment for
trapping insects. This may become a val-
uable operation to the home gardener.”

A new school of scientific agriculture is
seeking to produce certain types of plan
without using either soil or sunlight—a
“cabingt” style of farming which would
conceivably change the form of producing
farms into a geries of filing cabinets. The
principal adyantages of artificial and in-
door growing of crops is saving of space,
lahor, transpportation, and time of growth.
The basic bglief is that soil is not abso-
lutely necessary for the growing of many
valuable forgns of plant life. The physical
purpose of #%oil is to give anchorage to
plants. The fo0il then proceeds by various
means to feed the plant. Air does the rest,
and actually|the plant takes the largest
part of its living from the air.

Contained [in the soil, however, are the
basic chemidals of plant foods, nitrogen,
potassium, cdlcium, phosphorus, sulphates
and certain jminor salts and extractives.
Reduced to saturate solutions, these foods

{Cdgtinued .to page 118A) {
m
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PICTURES
AT NIGHT

A picture
like one of these may
win you #3502

HERE’S YOUR CHANCE to discover a fascinating,
new indoor sport—and try for a valuable cash
award as well. No special skill is required... there’s
no expensive equipment to buy. Just make a pic-
ture at night, indoors or out, It's easy to do with
Mazda Photoflood or Photoflash lamps and Kodak
*SS" or Kodak Verichrome Film. And you don’t
need any expensive equipment . . . your present

89 CASH AWARDS every month
during January, February, March,1936:
2 awards of $100 each
3 awards of $50 each
4 awards of %25 each
10 awards of %10 each

20 awards of %5 each

camera will do, if it can be set for ““time.”” Read
the simple rules . . . try for an award—tonight.
Eastman Kodak Company, Rochester, N. Y.

RULES The decision of the judges shall

1 Any number of pictures made on _ ¢ hnal )
or after January 1, 1936, may be 3 Each prize-winning picture, with

50 awards of %2 each

$250 GRAND AWARD
A $250 Grand Award will be given to
aneof the six winners of the $100 award ;
hence the graond award winner receives
$350 for m single picture.

KODAK "SS8" FILM ... indoors or out,
day or night, this film steps up any
camera's plcture-making range. Ultra-
sensitive to the rays of artificial lght,
it is ideal for night pictures.

Accept nothing but the
Mmin the familiar
yellow box.

g
&Y

| FRE

entered. Entries must be post-
marked not later than midnight
of Februurﬂ 15, March 15, and
April 15—the three closing dates.
Contests are open to any ama-
teur in the United States and
Canads (except employees of
Eastman Kodak Company and
those engaged in the manufac-
ture or sale of photo supplies).

2 Prizes will be awarded only for
pictures made at night, either in-
doors or outdoors, by artificial
light. Winners will be chosen
solely on subject interest and ap-
peal, not on technical excellence,

Mail prints only ro Prize Contest Office,
Eastman Kodak Company, Rochester, N. Y.

negative and sole rnights for ad-
vertising, publication, and exhi-
bition 1n any manner, shall
become the property of the
Eastman Kodak Company. If
winning picture 18 of a person or
persons, their (or, if under 21,
the parent's) written coneent to
use the picture must be furnished
before prize can be awarded.

& Each print must bear, on the
back, vour name, address,
make of camera, kind of film,
and lights. No prints can be
returned. Be sure to keep the
negatives.

dealer, today.
MNilght Pletures . . . what fllm to use . .
CAMEerd - . -

—a booklet, all about
Night Pictures

Write for your copy of this booklet, or get It from r
It gives complete information o t
. how to set your
where tosplace the lights . .
Jects, Eastman KEodak Company, Rochester, N, Y.

. suggests sub-

When writing to advertizsers please mention Popular Mechanics




118A POPULAR MECHANICS ADVERTISING SECTION

LOOSE HANDLES

QUICKLY MADE TIGHT

IX a little Smooth-On No. 1 o

into a putty, put this into
the opening, force the parts to-
gether, and in a few minutes the
metallizing of the Smooth-On
produces lasting tightness. Such
repairs cost only several cents
each and save many dollars
otherwise spent for renewals that
are no better.

In addition to quick, effective
replacement of loose handles
and knobs as suggested in the
sketches, Smooth-On No. 1 en-
ables you to stop leaks at eracks
and joints in steam pipes, radia-
tors and boilers, in water pipes
nnd tanks, in gas pipes, in auto-
mobile radiators, engine water
jnckets, hose eonnections and in
gasoline and oil lines, to make
loose bolts, nuts, screws, etc.,
permanently tight.

Smooth-On No. 1 after szet
and metallized holds water,
steam, gasoline, oil, ete., under
any pressure, and may be applied
with equal success to any metal.
It is also used for anchoring and
taking up looseness, and holds
in masonry, tiled walls, slate,
wood, ete.

By doing

YOUr own

household and automobile re-
pairing with Smooth-On No. 1,

all the Smooth-On repairs you make
in a year will probably ecost yvou lesa
than any one them made by a
fessional mechanic—and you will be
gurprised at the ease of application and
the number of places where Smooth-On
CAN BAVE MMONEY.

Keep n ean of Smooth-On No. 1 in
your tool box and be ready for emergen-

cies, Do your own rrminnﬁ and at the
end of the year you will find that your
efforts have been handsomely re-
warded.

'L-'r||' fros ..';1||-l-|!h-‘_151 I‘tr'Il-'l.ir Book
gives full instructions.

el ."\'.'r||r|l|'|'l-lf'i'.'r ..'n'". 1 tn T-02., ?'II'I-‘-
or -1b, tind of nearest hordware afore

or 1f neccsgary direct from ua.

SMOOTH-ON MFG. CO., Depr 37
574 Communipaw Ave., Jersey Ciry, N. J.

Please send the free Smooth-On Hepair Book.

| oL
(C / rnwir:jg Things by Magic

{Continued from page 116A)

usually come to the plant through its
roots. Heat is the medium of converting
crude chemicals to salts consumed by the
plant and the basis of soil heat is, of
course, sunlight,

“File cabinet” agriculturists argue it is
possible to feed food chemicals directly to
the sprouted plants under carefully con-
trolled condition and to provide a reliable
chemical energy to substitute for unrelia-
ble sunlight. This would end all hazards
of drought and flood, bring scientific ac-
curacy to agriculture, reduce growing
time from one to four months and insure
that most of the plant food actually would
be consumed by plants. Growing fertility
of open soil is probably less than one per
cent efficient.

Naturally the scientist who visualizes
producing farms in cabinet drawers would
not attempt to raise all crops in such a
way, but certain crops offer advantages.
Recent stories from Germany tell of green
vegetables being grown chemically in steel
cabinets within a few hours. Cabinet
drawers are lined with peat moss or sterile
sand, plant food extractives are applied to
germinated plants under regulated heat
conditions, and rank, appetizing green
vegetables are said to result within a few
days. German dairy feed experiments are
said to be featuring cabinet-grown ensi-
lage, young plants nourished with chemi-
cal extractives in the morning, and fed to
livestock the same night. Due to its rapid-
ity of growth, within a season’s time a
comparatively small area of drawer space
can yield as much green food as twenty-
five to fifty acres planted in outdoor crops.
Some American scientists also are devot-
ing their time to the study of filing cab-
inet farming because the large import of
the work is readily understandable.

Clearly visible on new horizons of me-
chanics and science is a new agriculture,
a new technique of plant culture which
may guarantee to ourselves and to our
children a permanent abundance of all
the great harvests which arise from earth.

[ 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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Science Discovers New
Way to Increase Weight

Gains of 10 to 25 pounds in a few weeks reported by users!
FIRST PACKAGE MUST INCREASE

WEIGHT OR THE
TRIAL IS

Frec!

Sensational new ““7-power” ale yeast
giving thousands attractive pounds

SKINNY ? SEE
HOW | LOOK
SINCE | GAINED
12 POUNDS

AN AMAZING new “T-power''
veast discovery in pleasant tab-
lets is putting pounds of solid,
normally attractive flesh on thou-
sands of *‘skinny,"”” run-down
people who never could galn an
gunce before.

Doctors now know that the real
reason why great numbers of
people find it hard to gain welght
is that they don't get enough Vita-
min B and iron in their daily food.
Now scientists have discovered
that the richest known sourece of
health-building Vitamin B is cul-
tured ale yeast. By 4 new process
the finest imported cultured ale
veast is now concentrated 7 times,
making it 7 times wmore powerful.
Then it 15 combined with 3 kinds
of blood-strengthening, energy-
glving iron In pleasant little tab-
lets called Ironized Yeast tablets.
If vou, too, are one of the many

“gkinny,’" run-down persons who
need these wital hezlth-building

11 lbhs. in 4 weeks

Was In bad shape,
howels off, bad head-
aches, weal and tired.
With Trondsed Yeast 1
gained 11 The. in 4 weeks
afid fesl ftrong &8 an
ox."'— Robert Thompson,
Columbus, Georgia.

15 Ihs. in 5 weeks

“ad lost weight and
sirength. Nothing helpad
till I took Ironised Yeast
Galnel 15 Ths in § weels,
feel great.'*—Fred Weh-
mann, Brooklyn, N. Y.

21 lbs., olear skin
“YWas 0o phkinny amd
plmply the girls Dewer
noticed me In 12 wesks
with Ironized Yeast I
mnined 21 Ibs. and my
face clearsil.**— Ray Rig-
by, De Kalb, WL

elements to put on solid pounds,
get these new “'T-power'” Ironized
Yeast tablets from your druggist
at once. Day after day, as you
take them, watch flat chest de-
velop and skinny limbs round out
to normal attractiveness. Indiges-
tion and constipation from the
same source guickly wvanish, skin
clears to normal beauty—you're an
entirely new person.

Results guaranteed

No matter how skinny and run-
down you may be, try this won-
derful new ‘7 -power'" Iromized
Yeast for just a few short wecks.
If vou're not delighted with the
results of the very flrst package,
vour money instantly refunded.
Only don’t be deceived by the
many cheaply prepared *“Yeast and
Iron’™ tablets sold in imitation of
Ironiged Yeast, Thess cheap counterfeits
usnally confain only the lowest grode of
orilinary yeast and iron, and cannot possibly
give the same results as the sclentific [roo-
{red Yeast formuln, Be sure you get the gen-
uine. Look for 1YY" stamped on each tablet.

Special FREE offer!

To start you building up your health rlght
awey., we make this absohitely FREE affer,
Purchase a package of Ironized Yeast tab-
lets at onee, cut out the seal on the box
and mail it to us with a elipping of this
paragraph. We will send vou a faseinating
new book on health, “New Facis About
Your Body.” Remember, results guarantesd
with the very first packnge—or money re-
funded. At all drugglsts. Ironized Yeasd
Co., Ine, Dept. 532, Atlants, Ga.

When writing to advertisers please mention Popular Mechanics
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Man, what Bargains!

Now every workshop can afford these
NEW LOW-PRICED

Black & Decker Electric Tools

' #ﬂru

& INCH
BENCH GRINDER,

6-INCH BENCH GRINDER

Even the smallest shop can afford this power -
grinder. Just the thing for tool sharpening, light grind-
ing, buffing, polishing, wire-brushing, etc. Equpped
with tool rests, wheel guards, carrying handle and rub-
ber feet which anchor it firmly without bolts, Fitted
with ""Cempo’’ cil-less bearings. All moving parts care-
fully balanced. A great tool for only $24.

MNEW 14-INCH JUNIOR DRILL—a sturdy, practical
tool which will handle a thousand and one joba around
the shop, home or garage. Drives twist drills up to 14-
jnch in metal; wood sugers up to Le-inch. Also drives
wheels for light grinding, buffing, wire-brushing, polish-
ing, ctc. Has big easy-grip handle; aliding thumhb
gwitch: powerful universal motor; 3-jaw keyed chuclk
A sensation—for only $19.50.

MNEW 1%-INCH JUNIOR DRILL (not shown) drills holea
“F to 14" in metal; 114" in wood; drives hole saws up to
314" in any material a hack saw will cut. A wonderiul
bargain—aonly $35.

MAIL THE COUPONM today for the name of the nearest

dealer where you can see these new B. & D. Tools and
for free circulor giving complete descriptions.

N;\EI_LAC K ..é; DE(_ KER Z

(—

The Black & Decker Mfg. Co.,
602 Pennsylvania Ave., Towson, Md.

Please send me Free Literature describing new low-
priced Black & Decker Tools and the address of my
nearest B, 8 D. dealer.

Name .-

Oocupation - ------

----------------------------------
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he World’s Greatest Race

(Continued from page Z15)

tires have been used on the derby cars,
with pneumatics apparently having some
advantages. The rule for 1936 specifies
tires of rubber construction, meaning ei-
ther type. The rules also prohibit the use
of wheels having steel or wood running
surfaces. There is no question but that the
rubber-equipped wheel holds the track
better and gives the driver better control.

The biggest argument is over the small
cross-section high-pressure tire and the
large cross-section low-pressure tire. The
winning car for 1935 was equipped with
special made tires having a tread design
typical of the speedway. Inflation pres-
sure was about forty-five pounds. Ad-
vantages of this tire are disputed by en-
gineers who claim that the low-pressure,
or “doughnut” tire, will give a better grip
on the road, rolling over instead of bounc-
ing over small objects or uneven spots on
the track. Inflating the small cross-sec-
tion tire to a pressure determined by ac-
tual test runs, might reduce this tendency
to lose traction.

Streamlining is another question for the
derby ear builder. Any form of construc-
tion that tends to reduce wind resistance,
both head-on and crosswise, should re-
sult in more speed, although engineers
seem agreed that the effect of streamlining
on the automobile does not become no-
ticeable until a speed of thirty-five to for-
ty miles an hour is reached, Since the
derby car is much smaller, this might not
hold true, and a body shaped like a tur-
tle's back, which is a good model for all
forms of streamlining, probably would
have some effect in a close race. Great
structural strength is another advantage
offered by the turtle-back body.

One of several designs may be used for
the steering arrangement, but all must in-
corporate a wheel. The brake must stop
the car with safety, and there are several
types capable of fulfilling this require-
ment. Last year’s cars had ground fric-
tion, tire friction, internal expanding, ex-
ternal contracting and freak combinations
of brake designs, all operated by hand
lever or pedal.

In articles to come, automotive and me-
chanical engineers will tell what they con-
sider essential in designing a soap box
racing car that will be a winner.
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NEW “DELTA” ATTACHMENT
MAKES TENONING SAFE

Now, thanks to this newly developed Delta
attachment for Delta circular saws—anyone can
do tenoning on the circular saw, swiftly, accu-
rately and with utmost safety. Every possibility
of risk iz eliminated. The work is fed to the
saw with one hand far removed from the re-
volving blade. Facilitates fast and accurate
repetition work, such as the making of tenons,
dado cuts on end grain, housings on sash and
cabinet work. Ideal for home workshops,
schools, light manufacturing work. Costs sur-
prisingly little. Takes stock up to 234 in, thick,
any width within capacity of saw, and will cut
tenons up to 214 in. long on 8 in. saw, any width
desired. For full details see 1936 Delta Catalog.

*Quality™ as applied to Delta Tools is more than an adjective. It
is an actual fact recognired by tens of thousands of users of
motor-driven tools all over the world. The Delta line includes
Circuiar Saws, Jointers, Lathes, Scroll Saws, Band Saws, Routers,
Shapers, Grinders and a complete assortment of artachments
and accessories.

New DELTA Shaper Unit

Important basle features Include: 1, Extra Large Table pormitting
the landling of large work with case:; 2. Interchangeable Spindles
for &" and %" hole entters for variows types of work: 3. Improved
Completely MAdjustable. Fenee {for all wariciies of straight work;
starting pin for curved work of all kinds: 4, Complete Guarding n}'utlelﬁ;

B. High Specd of 10,000 R, I\ .
N‘w 10"“- Ch" 1,.\1|f:~1;hwiﬂ|1-:m||r!nr4] A-lip Delta cutter
gives over 30,000 cuts a minute, thus

cular SAW incuring smooth and finished work; 6.
- Complete mnge of ecabinet and sash

cutters for all types of mill wark,

e Another mnew sensational
Dielta hit! Many unnstal
ngw  features. Write for
full detunils,

—
~ Write for 1936 Catalog

& It s crowded with photographs and Information about
the new line of 1036 Delta toals, Mail coupon without
delay, Enelose only 10 cents at same time for DBook
No. 2 of Practieal Deltn Projects, 82 pages of new
and novel things te make, with numerous Glue prints,
working dmwings, plhotographia aml [los-

trations — aml eomplote

—
.y hoo
[ | Eﬂﬂ‘ﬂé.‘.“‘”u" [ . -~ direetions,
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- L
IF proof of Delta superiority were necessary for the craftaman = Arivey ':2;.}" 4
who knows good tools, it would be afforded by the fact that the ey .
Delta Manufacturing Company is now the largest manufacturer L 7 “Age
in the world making this type of machinery exclusively.
DELTA MANUFACTURING COMPANY o P Br T
600-634 E. Vienna Ave. (Deptl. A23), Milwaukee, Wis. o -
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air liner which had landed about five miles
from the first. A heavy storm the night
before had forced water into the airport’s
underground fuel tanks and both planes
had refueled from the same tanks. But the
prompt radio messages prevented worry
and started aid rushing to the grounded
planes without delay.

On a long flight, when the destination is
unapproachable because of bad weather,
an airplane is cleared by the dispatcher to
the farthest intermediate field along the
route where a safe landing may be made.
En route, the weather at the terminal may
improve and in that case fresh orders are
issued by radio, elearing the plane through
to its destination. Aside from these clear-
ances few commands are given to a pilot
in the air. He may be advised to fly at a
certain altitude, or requested to change
his course, but never commanded, as he is
the final judge of conditions in the air.

One day a few years ago the fog was so
thick at one airport the attendants couldn't
see ten feet. They were surprised to see
an air liner slowly loom up out of the fog
and taxi to the landing canopy and unload
its passengers. The pilot explained that al-
though the terminal building was shroud-
ed in a patch of fog the entire runway
was in the clear and he had landed in the
normal manner, Since then the depart-
ment of commerce has established mini-
mum weather conditions, usually adopted
from regulations of one air line or anoth-
er, under which landings may be made.
If the ceiling or visibility is too limited the
pilot must eruise around until the weather
lifts or must land at some other field.

At busy airports such as the United Air
Lines terminal at Burbank, Calif., the radio
operator works at full speed every minute
he is on duty. Twenty-two liners on reg-
ular schedule land or take off from the
field every day and in addition other large
airplanes make frequent landings. Each of
the scheduled liners reports by radio a
few minutes before landing or after leav-
ing and also reports its position and
weather at half-hour intervals while it is
in the station’s area. In addition, the
ground operators handle quantities of
traffic between ground stations, confirm-
ing schedules, handling seat reservations,

POPULAR MECHANICS ADVERTISING SECTION

S.0.S.’s of the Air

Continued from page

and relaying the quantities of mail and
express carried by each plane. They phone
ahead the desires of passengers, arranging
for cabs to meet them at the airports, or
for changes from one plane to another.
Planes due to pass each other on the same
airway are warned of their proximity and
advised of the altitude of each other. In
cases of doubt the pilots talk between
themselves and arrange to fly at different
altitudes.

If the air is clogged with messages and
a ground operator finds it hard to advise
an incoming liner of the wind and barom-
eter at the field he shifts to another fre-
quency where the conversation can be
carried on without interference, At some
time after dark the operator tells the lis-
tening airplanes he is shifting from day to
night frequency, from 5,592%2 kilocycles to
3,18212 kilocycles. At that signal the pilots
likewise switch their receivers and trans-
mitters to the new frequency.

Occasionally when an operator calls a
plane he receives no reply due to the
mysterious “skip” type of fading that
seems to be most prevalent during the hot
summer months. The pilot may not hear
him, or he may not be able to hear the
pilot's reply. In such a case some other
ground station helps out and a three-
cornered conversation is carried on. The
skip condition may last for a few minutes
or for several hours and may affect only
a small territory or cover an area hun-
dreds of miles across. Sometimes an op-
erator in Chicago is unable to work planes
a few miles away although he may hear
Pacific coast stations and airplanes,

In the air several kinds of static rarely
experienced on the ground sometimes
make reception so poor that only experi-
enced pilots can “read” through it. Elec-
trical disturbances are intensified and
create roars and crackles in the earphones.
Rain and snow often create steady frying
or sizzling noises that nearly drown out
reception, as may also be the case during
a dust storm. Even ice on the rubber de--
icers along the leading edge of a wing
seems to build up static charges that pop
in the earphones when the rubber is
stretched and deflated to cause the ice to
drop off.
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3 ”ﬁﬁﬂn‘:am’s
shaves are quicker,
cleaner, cooler

@ WILTS WHISKERS SOFTER FOR EASIER SHAVING.

SMOOTHS THE SKIN 50 THE RAZOR CUTS CLOSE.

COOLS THE SHAVE; BANISHES AFTER-STING.

FOR THE BETTER SHAVES YOU GET
WITH INGRAM'S, THANK THE THREE
SPECIAL INGREDIENTS WHICH
THIS SHAVING CREAM CONTAINSI

Every time you shave they give this help:

1st, wilt whiskers at the skin-line, so you
need not hack and hoe to get them off. 2ynd
smooth the skin to prevent scuffing razor
strokes, 3rd, cool your face while you shave,
and keep it cool when you've finished.

Any man may get top-notch shaves once
in a while. But Ingram’s shavers get them
every day. And at less cost. Ingram’s is
concentrated, It goes further, Three months
of cool, happy sﬁuvt:s in every tube or jar,

nd if you are a “bluebeard” 4

—a twice-a-day shaver—Ingram’s

will be your special friend. It

conditions your skin — so you

_can shave as close and often as
you like, without irritation.

Tube or Jar
Both COOL

TRY THE WORLD'S COOLEST SHAVE /Zee
BRISTOL-MYERS CO., Dept. E-28, '/
636 Fiith Ave., New York City

« Cool shaves sound good to me. Send me that
free 10-shave tube of Ingram's, right away.

Name.
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R e

. City e U | 1 ——
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INGRAM’S SHAVING CREAM
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g /300 Playing Nursemaid to Lions

{Continued [rom

age 186}

and for the first week or two the infant is
never out of the mother’s arms, Later she
lets her baby play by itself but always
keeps it in sight. If a baby makes a dash
to run away the mother reaches out and
grasps it by the tail before it can escape.
Monkeys eat virtually all foods that hu-
mans do and when the baby begins to eat
the mother samples everything the baby
gets and slaps the baby away if it reaches
for something harmful.

You can buy a baby lion for $125 and
up although if you want to save money
you can get a one-year-old for a little less.
The reason is that a half-grown lion has
neither the appeal of a baby nor the fero-
cious appearance of the full-grown beast.
A fully developed four-year-old has a
market value of from $250 to $1,000. Baby
“cats” treated with steady kindness rarely
turn vicious in later years but as they
grow older and stronger they become
rough playmates because of their great
size and weight. The so-called “wrestling”
lions which engage in rough-and-tumble
matches with their trainers are raised by
hand from youth and are as affectionate
as dogs.

“Two days of kindness accomplishes
more with an animal than two months of
cruelty,” Roth tells you. “I've taken
twelve tigers direct from the jungle and
worked with them so that three weeks
later they were trained to perform in an
arena. The buggy whip that I carry is
used only for pointing and snapping. If I
should beat the tigers I would never be
able to trust all of them in the arena
with me,”

Roth’s favorite animal is “Bobby,” a
wrestling tiger which is only seventeen
months old but already weighs 380 pounds.
Roth raised him at home from a one-
pound cub and until a few months ago
“Bobby” had the run of the house and
the back yard, playing with the dogs and
chickens and Roth's children. Now that
he has grown too large for a house pet,
the tiger spends most of the day in a cage.
Each morning he is turned loose for sev-
eral hours to exercise in the motion-pic-
ture “jungle” that adjoins the lion farm.
“Bobby” is completely tame and has
worked on command on a motion-picture

stage with scores of people within reach
of his spring. Wrestling a 380-pound tiger
is hard work for a strong man and some-
times, to quiet the animal, several trainers
take turns in holding a mock fight with
him.

“The only trouble with ‘Bobby’ is that
he never wants to stop playing and some-
times I have a hard time getting away
from him,” Roth says. “After you have
been knocked down half a dozen times
and rolled on and held by a pair of giant
paws while the animal licks your clothing
you are exhausted. Once I was picking
apples in the back vard, before ‘Bobby’
was fully grown. He decided he wanted
to play and leaped from the ground to the
limb on which I was sitting, knocking us
both down.”

“Bobby’s” mother, now eight years old,
is one of the few tigers in captivity which
will touch cooked food. The reason is that
Roth raised her side by side with his two
dogs. At mealtimes the trainer served raw
meat to the tiger and cooked meat or pre-
pared dog food to the dogs. After eating
her own meal the tiger usually helped the
dogs finish up their own food.

“When the tiger saw the dogs eating
cooked carrots and potatoes she decided
she could eat them also,” Roth says. “Now
she will eat vegetables any time and if
you should happen to have a gallon of
warm soup handy she would like to have
that too.”

You shouldn’t always assume, when you
see a dozen “fighting female lions” growl-
ing and spitting on their perches in a wild
animal show, that the animals are tame
and merely putting on an act, Roth says.
The chances are that the animals are ac-
tually jungle-born, Wild animals make
better performers than those born and
raised in captivity. Domesticated lions or
tigers, being used to the presence of men,
are less apt to obey the trainers so read-
ily. Besides, a trainer may be more care-
less with animals that he thinks are tame
and if there should happen to be a vicious
one in the bunch the trainer may be
caught off guard and hurt. Most accidents
in the arena today happen with animals
born in captivity, it is claimed.

{Continued to page 128A)
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Don't let Adolescent Pimples make
YOU hide away!?

URING the adolescent
years—ages 13 to 25—
important glands develop.
This causes disturbances
throughout the body. Waste
poisons in the
blood irritate
the skin, caus-
ing pimples.
Doctors pre-
scribe Fleisch-
mann's Yeast

for adolescent pimples. It
clears the blood of skin irri-
tants. Then the pimples dis-
appear. Eat Fleischmann's
Yeast 3 times a day, before
meals, plain, or in a little
water—until skin clears.
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by clearing skin irritants
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{Continued from page 124A)

M Playing Nursemaid to Lions
A

When you watch a dozen or more jun-
gle kings snarling and roaring while the
trainer makes them jump over boxes or
pose on pedestals you wonder how one
man has the courage to enter the cage.
Training a wild animal to act is mainly a
matter of patience and kindness, First, the
animal must be led to think that he can’t
hurt the trainer, When Roth receives a
new lion fresh from the jungle he first
studies its disposition. An animal that
continually charges the bars at the sight
of a man is bad and probably will be hard

LISTEM, BEM.
YOU LOOK SWELL
IN THE MORMNING,
BUT BY § O'CLOCK
YOUR BEARD

MAKES YOU LOOK 50 THAT'S WHY to tram
MARY TURMNED 5 & -
ME DOWN AFTER If the lion, or tiger, seems tractable it is
MAKING A DATE sent into the arena to become accustomed
;31'5 :ﬁr“"_:::’ to its surroundings. Finally a wide white
collar is tied around its neck, from which

a chain is led outside the cage. Then Roth
4655 COLGATE narm-smva] opens the door and walks in. If the lion

CREAM! IT GIVES YOU A SWELL charges, men on the end of the chain pull
COMFORTABLE SHAVE THAT it taut and Roth walks around outside the
EASES HOVRS pOMaRe scope of the chain, talking to the animal
in a soothing voice. Day by day he walks
closer, finally petting the animal with the
end of his whip. After a few more days a
stool is placed near the lion and usually
the animal immediately jumps to the top

BUBBLE of this perch. If, by then, it seems to be
PICTURES docile the chain is removed and Roth com-
' pletes the training alone in the cage.
SHOW WHY : Even with kindness, of course, lion
MOST LATHERS are made COLGATE RAPID-SHAVE training is not the safest job in the world.
of bubbles too big to Eet EFEM!I :nr.lu:s::_J tinydbuh- Roth has been clawed a number of times,
to the dase of the beard! es that get clear down i . ] .
Air pockets keep the to the skin-line. lts rich usual}y’ ‘b}f HEEIdEnL ThE mDEt- S5erious
soap film from reaching scapflmsoaksyourbeard occasion was when a dozen full-gruwn
thewhiskers. Sothebeard soft ar the base. Makes tigers that had been trained recenﬂ_',r were

is only balf-wilted. vour shaves last longer.

3 DAYS LATER g
ME, TOOI

entering the arena single file. The line
crowded up and the second tiger in line
took a sharp nip at the leader’s tail. The
startled leader gave one great roar and
leaped across the cage, landing on Roth'’s
shoulders.

The trainer barely had time to raise his
arm and elbow to ward off the claws, and
dodged behind some of the stools with his
face and shoulders clawed open. It hap-
pened during a circus performance, and,
true to the tradition that “the show must
go on,” Roth bound a handkerchief around
his head, finished the act, and after being
treated at the hospital, returned to the
arena to stage a final performance in
which he appeared with a group of six-
teen lions. The old belief that the instant

WHAT A
DIFFEREMCE
COLGATE
SKIN-LINE”
SHAVES

50 NICE OF YOU
TO ASK ME OUT
TOMNIGHT, BEN.

: £
COLGATE “'SKIN-LINE SHAVES
LAST HOURS LONGER

LARGE TUBE
180 SHAVES
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a wild animal draws blood he is i:rl.ﬂl? to
kill his wvictim is merely a superstition,
Roth has learned.

The trainer's most difficult feat was to
train four polar bears to act. The bears
were five years old and the smallest of
them weighed 500 pounds. At the start of
the training one bear, clad in a collar with
two strong ropes attached to it, was led
into the arena. Four men outside the cage
were holding to each rope. As soon as
Roth entered the cage the bear charged
straight for him and the eight men who
tried to hold the animal were dragged off
their feet. Roth dodged behind some prop-
erties in the cage and escaped. He started
in again the next day and two months
later the group of bears were performing
like veterans, sitting on stools and chang-
ing places at command while Roth stood
among them armed only with the buggy
whip with which he gives his orders.

Ice Hotter than Boi.lgng \\ttz'
Is Made undey Pressure
Ice so hot thmm%
been made experimentally under tremen-

as
dous pressures in the Harvard University

laboratory. Prof. Percy W. Bridgman |

heated ice to arable temperature
by applying sufficient pressure to prevent y
its melting. This “hot ice” begins to ap-,
pear under pressure equivalent to 6,
atmospheres. Under 25,000 atmcnspheres,‘
ice melts at a temperature above that of

i

boiling water and can be made to melt at~_],

even higher temperatures by increasing™~
the pressure. Many other magic changes
are effected under million-pound pres-
sures in the laboratory. Graphite, a soft,
slippery lubricant, under pressure equal
to 100,000 atmospheres or 1,500,000 pountt?
to the square inch, becomes hard as a dia-
mond, embedding itself in steel, then re-
rting to its original soft state when the
pressure is released. Rubber, paper, wood
and linen under 700,000 pounds pressure
and twisting are transformed into a trans-
lucent, horn-like material. Prof. Bridg-
man has created conditions simulati
those of the earth’s core, and succeeded in
finding three new kinds of solid bismuth,
one new form of mercury, one of gallium,
two of tellurium, and several other new
kinds of matter. New apparatus was de-
signed to obtain the terrific pressure.
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Edgeworth |

Wrapped in Moisture-Proof Cellophana

HE MAKERS of Edgeworth proudly announce a

new addition to the [amily—Edgeworth Junior,
designed especially for thoze who want Edgeworth
quality in a tobacco for both pipe and cigareifes.

For those who want a tobacco made exclusively for
pipes, there will always be the regular tins of Edge-
worth Ready-Rubbed and Edgeworth Plug Slice—un-
changed. The new Edgeworth Junior will appeal to those
who are now using a tobaceco suitable for both pipe and
cigareties. It is their opportunity to pet Edgeworth
mildness and flavor in their favorite form of tebacco.

Try Edgeworth Junior—the new, light, free-burning,
twofold tobacco. It may be the tobacco you're looking
for. Larus & Brother Co., Richmond, Va. Tobacco-
nists since 1877.




128A

M
Qu\

\

POPULAR MECHANICS ADVERTISING SECTION

Aluminum—the Wonder Metal

{Continued from Roto Section)

could obtain financial aid. His backers
formed the Pittsburgh Reduction Com-
pany, now the Aluminum Company of
America. They foresaw that this metal,
one-third as heavy as the older ones, and
a better conductor of heat than iron or
steel, could be used in many ways. But
iron, copper, lead and zinc had been used
for hundreds of wyears, Metal workers
were slow to change,

Aluminum made by the chemical proc-
ess was selling for about eight dollars a
pound. Hall’'s company offered some for
five dollars. No one bought it. It was re-
duced to four, then to two dollars a pound.
Still no one wanted any. This taught the
backers it was necessary to do more than
make aluminum in order to sell it. It was
necessary to create markets, to do re-
search and development work, to find al-
loys with which the metal could be com-
bined to adapt it to particular purposes.

One of the first experiments was in
making castings, and one of the early cast-
ings was a teakettle. The aluminum in-
dustry virtually was born in that teaket-
tle. Aluminum cooking utensils began to
gain favor. Their popularity has increased
with the years. Today about fourteen per
cent of the aluminum produced in this
country is used for pots, pans and perco-
lators. More than 350,000,000 kitchen
utensils of aluminum have been made in
America—a round dozen for each family.

While it is estimated that eight per cent
of the earth’s erust consists of aluminum,
it is never found in its pure form. Bauxite,
a mineral, offered the best source of com-
mercial aluminum. Arkansas and Dutch
Guiana supply most of the bauxite used
in this country. Bauxite contains alumi-
num oxide plus many impurities which
are removed by chemical processes. The
remaining alumina, a fine, whitish mate-
rial like table salt, is treated by the Hall
process, now refined and improved. It is
stirred in a bath of molten eryolite in car-
bon-lined cells, and an electric current is
passed through the mixture to rob the
alumina of its oxygen, causing pure alu-
minum to be deposited on the bottom of
each cell. Two pounds of alumina produce
about one pound of aluminum.

The metal is tapped from the cell and

poured into pigs which are remelted and
cast into ingots. To improve the mechan-
ical properties of aluminum the metal is
alloyed with small percentages of other
elements. The common alloying elements
are copper, magnesium, manganese and
silicon. Some alloys of aluminum possess
the strength of structural steel.

Because of its light weight and excellent
conductivity, the metal soon was recog-
nized as suitable for electrical cables.
Some 430,000 miles of aluminum power
lines, reinfnrced with cores of steel wire
to add strength, transmit electrical energy
from points of generation to points of use
in America. Span lengths of 2,000 and
3,000 feet are not uncommon.

Aluminum was used in architecture be-
fore Hall's discovery. In 1884 a 100-ounce
aluminum casting was made as a capstone
for the Washington monument, It was
considered a very large piece of very pre-
cious metal. Recently a 7,500-pound cast-
ing was tuined out. During the nineties
aluminum was being used for elevator in-
closures, stair railings and grilles. With
the trend to lightweight, light-colored
metals in architecture, aluminum has
come into its own in the building industry.
As skyscrapers pushed higher, weight be-
came a bigger problem. So aluminum now
is widely used not only for decorative

 purposes but for spandrels, cornices, win-

dow frames, railings, leaders and gutters.

- The Empire State building contains more

than 5,700 aluminum spandrels and 150,000
pounds of the metal inclose and decorate
the mooring mast.
" _The transportation industry today is the
largest user of aluminum produced in this
eountry. Thirty-eight per cent of the to-
tal production goes into automobiles, air-
planes, dirigibles, trains, boats and trucks.
uminum is used in passenger automo-
biles for reciprocating engine parts, but it
finds an even wider application in trucks
where a reduction of dead load by using
Aluminum results in an increased pay load.
"’ When railroads wanted to increase

‘speed, one of the first problems was to de-

crease weight. Aluminum again fitted into

the picture. At first, cars were built part-

ly of aluminum, then entire cars were
(Continued to page 130A)
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FORD FACTORY-RECONDITIONED GENERATORS

HE Ford plan of factory reconditioning the engine
Tund other units and making them available to all
Ford car and truck owners at low cost is one of the
big advantages of Ford ownership.

The same Ford methods used in building the new
Fords are used to recondition these exchange units.
In the River Rouge factery at Dearborn. complete

facilities are available—production metheds are used

imhrﬁ?}.m_ —experienced men do the work. The units get careful

ator is carefully re- inspection and production tests. That's why the work
built and tested . . . is right and exchange prices are low.

::‘;d,‘;u:':r"::ﬂ:g: The generator is one of more than a dozen units

ance. included in the Ford exchange plan. These generators

are reconditioned in the Ford generator plant—the

same plant where all Ford generators are built.

B
'| !-: rl’- m:ﬁ-

S The electritied :nnvﬁnr supplies
B curreant to operate thess gener-
i alors until they are removed at
the end for cutput test.

o

In the reconditioning. the exchange generutors are
completely torn down. The paris are washed, then
carefully inspected. All parts that are worn or dam-
aged are thrown out. That's why many of the parts
in the rebuilt generators are new parts. After assem-
bly. these generators must pass the same tests as
new ones. That's why they give new-generator
performance,

The cost to the owner is actually less than for re-
placing the armature and brushes alone. And since
the exchange is made quickly, the owner also saves
time. This exchange service can be had from every
Ford dealer.

FORD MOTOR COMPANY « DEARBORN, MICHIGAN

These large
presses insert the
bushings in the
generator end-
plates and then
burnish them to
accurate size.

When writing to advertisers please mention Popular Mechanics
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Plastie Wood

fastens Casters
and Drawer Pulls

Now . . . end those irritating nuisances around the hous=—
repair them quickly and permanently for only a few cents
with Genuine Plastic Wood—reset loose drawer pulls, loose
casters, loose bathroom fixtures, loose tiles—fill cracks in base-
boards, floors, shelving, window frames, toilet seats—fix
broken firniture, broken moulding—just press this putty-like
preparation into place and it dries quickly to hard wood.

USE THE GENUINE

Genuine Plastic Wood is actual wood in putty form, when
dry it iz hard wood that can be sanded, sawed or carved—will
hold nails and screws perfectly—will adhere to any clean, dry
gfirface — wood, metal, —
porcelain or plaster—can
be painted, varnished or
lacquered —is waterproof
and weatherproof.

Ask for the Genuine
Plastic Wood—sold at all
leading Paint, Hardware
and Variety Stores.

Plastic Wood also comes in white
which is ideal for bathroom repairs.

TOOLMAKERS — PATTERNMAKERS
FREE CATALOG
Finer, Better, More Desirable

GERSTNER TOOL CHESTS
450 Columbia St., Daytan, Ohls

Y AUTO ENGINE SPEED CONTROL

! GOVERNORS

To control spesd of any make of nuto or
truck engine, regurdless of load changes,
when osed ms a stationary or poriable
power plant. Fully gusranteed. No cash
down, Governor spesd range from 400 to
3000 R.P.M. Fine cpportunity for established sgencies. Cir-
culars. Mirs. Candee-Smith Gov., 217 No. L. A, 8t., Los Angeles,

% \A?uminum—the Wonder Metal

{Continued from page 128A)

aluminized and now several all-aluminum
trains are in operation.

Each metal has at least one industry in
which it has won special recognition and
aviation might be called aluminum'’s
own. Without this metal and its alloys the
progress of aviation would have been re-
tarded greatly. Virtually all military and
transport planes today are of aluminum
and the metal has played a vital part in
the development of the dirigible. The ap-
plication of aluminum to the marine field
has increased in recent years. Small craft
utilize it for masts, spars and railings;
larger ones like the “Normandie” use it
for partitions and decorative purposes.

While the cooking-utensil, electrical-
conductor, building and transportation in-
dustries consume about seventy per cent
of the aluminum produced, the metal now
is used in hundreds of other fields in one
form or another. Aluminum foil, collapsi-
ble tubes, and bottle seals and caps are
encountered daily. Household appliances
by the hundreds are built partly or en-
tirely of aluminum, and you probably will
find the metal in your furniture, your tel-
ephone, your radio and possibly in your
watch. Aluminum paint is utilized both in
industrial and domestic fields and the
metal is found in big dragline excavators
and overhead cranes. Even the floor of a
Pittsburgh bridge is constructed of it.

And the metal is no longer gray. It can
be produced in the hues of the rainbow
through a coloring method known as the
Alumilite process. When Hall began turn-
ing out aluminum, he produced fifty
pounds a day. In 1934, the world produc-
tion was more than 375,000,000 pounds.

The man who gave the world aluminum
as we know the metal lived to see the
prophecy of his chemistry professor ful-
filled. He died in 1914 a wealthy man and
he already saw the world enjoying many
of the fruits of his discovery.

Men of vision see the world at the
threshold of a new age of transportation,
architecture and communication. Alumi-
num has made itself indispensable in these
and many other fields. It has come as
far in half a century as many other metals
advanced in 5,000 years. With such a be-
ginning, who can predict the destiny of
this “metal of clay”?
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ATLAS Tools are Precision-Built for Machine Shops,
Repair Shops, Garages and Home
Workshops

For 25 yeara we have built precision tools for
industry, Bkilled machinists take pride in the
work they turn out on Atlas Lathes and Drill
Presses, The Atlns toola shown here are
serving in the produetion lines of many of the
country’s largest manufactuning plants,

Y [EJ AL .

, turns, bores, outs, knurls,

:]!II:.-H cﬁﬂ:ﬁ’ '“I|Il ﬂmmm

complete ' pulleys, 1
Hins 18" digtance batwean oen=

less motor  ters, 30" bed, O° swing.

GU&RANTEED PRECISION TO .001"

This tool is of professional securncy, Does all Iathe joba,
Bix mpeeds, automnatic reversible power feeds. Plugs into
light socket, Preeision-ground h tock spindle has 3{* hole
through ita whole length, lota :-'ou wnrk long picces, k
seta over to do taper worlk. h speed babbitt bearings.
Serew cutting set-up (4 to 72 thrmd.u per inch) only 84 extra.

i Lathes Soared £82.50 Up

EASY TERMS

Yery enay to hiy on long terms—up to 3 years to pay
under the F., H. A, plan. Two weeks' trinl, money back :Lf

WOOD LATHES
:iul“mtluﬁed. hﬁeﬂdﬁtr new lgﬂﬁtgthl,s]un t‘.ahilllﬁl of lu.tha::
4 and @
$14%51052175 L mesia aiL L vy

Acournte lathes, tools ATLAS PRESS CUM PAHY
and attachments for all Il 1843 N. Pitcher St" “‘umﬂuu' MIEH-

wood working Jobs.
lete
ATLAS SALES €O 35 £ Warkor Drive, Chicago

DRILL PRESSES
$1445 10 3945

Four sizea, bench and floor
models. Precision tools. Drill,
rout, mortise, sand, shape,
Work i m mrnd. or metal. Extra
large 5, K. F. bearings.

Shop Eguipment Since 1911

SHARP TOOLS

New bench power grinder duplicates,
on & small HEI'E ulpment and tech-
nigue used by i il rnlktrn ’\om
Heotla stone H" o l}:_m
Jig, cop ‘lrnm' pnt. lu:. lrlthnu:
maotor, $18 L o,
Bend us check wlth urdar for Immedi=
ate shipment, If your loeal dealer ean-
not mTuI:-r. Or send desler's nams
and ask for descriptive lolder.
LOMBARD & COMPANY. INC.
120 Middlessx Avenus, Semurvills, Mass.

Etrenmlined Trailer atlitile eoat.

Benad dodlnr for plans, blusprints
deinils, insructiions, piciums rl"
ihe Biandard apd tfi [eLaown
=

Alunde] i ghown. Mail & dollar to
D. VAN DOSTVELDT,
11 Marston, Batroil, Mich.

Increase Business—i¥ TUR 0¥ AVETSAL
‘0UR OWN' Portably

EXCELLOGRAPH
o et a1 |
coples. .-'tﬁt. Coxt Complats $37.50.-Terms,

ﬂm-I“H.TEI.
339 5th, Pittsburgh, Pa.

Department H-2

WANT a new business
profession of your own,
with all the trads you ean
attend ta? Then become
a foot correctionist, and

ina i'nw -waekn earn big income in service fecs,—not medieal eorids & |hr
nor chiropody—ensy terms for home training, no further eapital Flé:ﬁ 10 men --'l'.":T.'e...“' BT -u:!:'ﬂ E
needed, no goods to buy, no agency. Established 1804, Addreas work. 30 DAYS' THIAL. Write teday for FREE books

Stephenson Laboratory, 1 Back Bay, Boston, Mass. OTTAWA MFG. CO., 1741-X Wood St., Ottawa, Kansas

Wand is ralnable, (B 15 ta

.hl..l TOPOWER

The new and revised edition of “Auto Power™ with all the ten original specifica-
tions and ten new ones i3 now off the press. Convert old generators into A, C. and
D, C. generators and motors with voltages of 6 to 406 volts, for power, light,
walding, and radlo o atlr.m Create new generators sdaptabls for home, suto-
mobilez, or trucks, ey can be driven by fan belt, wind, or water. This book,
with complete llluutrnﬂum. tells you how easily and economieally these changes
can be made.  Also instructlons for rewinding nuto armatures. 350 definitions
| of eleatrical terms, ete.  Already used and endorsed by thousands, [Price, §1,
! Postpald, AUTOPOWER, Dept. B, 410 5. Hoyne Ave., Chicago

When writing to advertizsers please mention Popular Mochanics

AUTO
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No “time out” for
mixing or fussing with
messy glue En!s when
you use LePage’s
Liquid Glue—in this handy can.
Why bother with a glue pot, when
LePage's is ready to use—always!

LePage's is one of the handiest
“tools” in thousands of woodwork-
ing shops. Experienced craftsmen
will tell you that no other glue
compares with LePage’s for strength
and durability. It keeps joints firm
and compact. Holds up under the
greatest strain.

You can get LePage’s from your hard-
ware dealer.

mCECrg mMmwune®CT

RUSSIA CEMENT COMPANY
Laboratories and Factory * Gloucester, Mass.

Do your FARM WORK

PULLFORD equipment tarns your Ford inte
a practical farm tractor. Gives power instead
of speed. No harder on engine than ardinary
use, No expense for feed when idle. A Pull-
ford does the work of 3 or 4 horses in lesa

time. H. F., Rogeville, Dhio, writes: “Have
used Pullford 3 years on Model T Ford. Does
all you say with ease.” Low prices save you

money, Write for catalog today.
PULLFORD CO. 294€ Elm St., Quiney, 1II.

Collect BIG PROFITS i»Advarnce
BUSKLIE AND T, Touey Tekts diterens mads oo AL

persinal arder.  Initials or pame m missd j@iters and eoliors, ] A

i - han-tarnishable, lasting Enish. Indoding genuins oows [t

hide lesther belt with fsmoms “Hook-Fast™ catch. bAL
by e R X S T T T “}- 4
Dutfh Oftar. ’ *
HOFMANN “HOOK-FAST" SPECIALTIES, INC.
P. 0. Box 1425 Dept. 72 Providence, R. I.
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READY TO USE

stantly!

éb\kq Getting Ready to "“*Shoot”

{Continued from page 231)

The production manager not only ac-
cepts responsibility for the appearance of
the completed set; he guarantees the set
will be ready on schedule. These sets usu-
ally are constructed first in miniature and
viewed through tiny cardboard cameras
to determine what the lens will reveal.

“Constructing full-size sets for minia-
tures,” explains Mr. Ebele, “involves not
only the physical building of the set itself
but includes all its dressings, decorations
and even gowns for the actresses. Care-
fully toned colors are used to decorate
sets. These include shades of gray, from
cream to black; tan, brown and green. Red
and shades of blue are tricky and may
give an effect different from that wanted.

“Painting, lighting, music and architec-
ture enter into the designing of the min-
iatures, With the fast film now in com-
mercial use, we use scarcely a third as
much light as formerly. In the past we
have been unable to photograph white, for
around the edges of any white object a
halo spread. Now actors can wear white.”

As the actors rehearse, the construction
department moves with amazing speed.
Four days after that department receives
blueprints of a model, it will have painted
and dressed the most elaborate set. Re-
cently carpenters built a four-room bun-
galow, including brick foundation and
chimney, in thirty-six hours. One “per-
manent” street 400 feet long with pave-
ment, elevated railway and sidewalks good
for five years, was completed in ten days.
Movie workmen have devised a method of
pouring concrete sidewalks and curbs at
the same time and they can lay two-inch-
thick walks on a sound stage seven times
faster than an outside contractor. They
pour the concrete over a wire base in the
afternoon and the next morning actors are
walking on it. The enormous cost is spread
over several pictures. Small changes in
shops and street fronts may make one set-
ting available for several pictures.

Until the last sound stage is empty, the
production manager virtually lives in his
office. It is his job to see that the camera
records the last scene on or very near the
scheduled day, that the film is effectively
edited and that, at last, hundreds of still
pictures are made of the stars, for without
publicity all his work would be wasted.
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Enjoy the woods and Travel Easily and Swiftly on
i thie NORTHLAND
SKIS

You don't have to he
an expert, Follow the
ski trail to health and
happiness. Look for
the MNorthland deerhead
trademark when you buy
skis. It nasures uniformity

in grain, weight, limberness
and balance. Northland Bkis

alzpan-
oF touring,
hilljumplng and racing.

Free booklet

HOW TO 8KI

will help you learn.
NORTHLAND SKI MANUFACTURING CO.

Warld's Largest 5ki Manufacturers
85 Merrlam Park St. Paul,

She Got s400%
ﬁ)r a Half Dollar

will pay CASH for
: OLD CDINS, BILLS and 5““"5
2

PUET"I"UUH‘SELF] It paysl
\ aid $400,00 to Mra, Lhr-wr
\ il Texns, forong Half Dollar
J.1. Mll.:rlm-nf\ trgrinia £200 ﬂﬁ-
for a gin irle Cop Eh- t, Mr.
¥ Manning of MNow York, § M) Tor
oni: Bilver Dollar. Mre, G, I'. Adams, Ohlo,
recelved ETH0. 00 for n Fow old colna, 1wl pay big r.lrll:'LB
furnl.! kinds ¢f|:||l'|.-|:|1114| mednls, bllls and satamps. :
! WILL PAY $100.00 FOR A DIME!
1884 5, Mintt $50.00 for 1518 Liberiy I Ir'\l] Hickel in |:'h|"|'l|lrl'r
mnal By ipdrebn of odher nmari Et Tt T v ml 4 *"'_';.
Largs [Mhuetrated Coin Fols I - uE 1l rrh-r||nrt| ulmrn., Ir |"1r
Enscasy reech profit to rel

!
B.MAX MEHL, 165 ME&I Hiﬂg 'FORT WORTH, TEIH

(Largest Hare Coin Establishment in U, 5.)

MONEY for YOU

Install America’s Most
Accessible Qil Burner

Bave money ... moke money ...
America's :urun‘-a- il Burner (License
No. 1. Zoro Patent Estate) is yours at
low cost! Bought by U, 8. Govt. You
can buy direct! Complete with auto-
matic controls and full mntn'lhhm dia-
ﬁu& Write for amnzing low price and

literature today. FHEE Literature
CHALMERS OIL II.I‘IIHEII Eﬂ. Send Today
1258 Ceniral Ave., Minneapolis, M

AVVMILL 0 49

WITH A B!-LE.&WI
lf-h: f--hr -ii- Th.r- capacities: 10, 14 and 20
Mk, tien, T, ot [end. Accurals set works, positive
, Il dogs. Full or one-way type power
{eed rans on low porwer —many swn-
ern use old sulo engine,
Pays {or itsell quickly —thousands ln com-
mercial service, everywhere. Write for [ree
mbier handbook and catalog of mills, supplics,
tools, mw tables, and woodworking equipment.
BELSAW MACHINERY 0.
fl11.L Davidson Bldg., Kansas Clty, Mo.

UNQUESTIONABLY THE WOST USEFUL LATHE
; Eﬁgil'

BEARINC
equipped. ¥ b
ways, Hooded W
belt drivea. Con-
vertlhle to back
geared acrew oui-
ting. .001° ace
ourate,
Wride for € qr.ﬂ‘

CLAUSING MFG. I:Il.. DEPT. 526, OTTUMWA, 10WA
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How 10¢ a day
' o has raised murks

. as much as 14%

Authoritative tests prove that children take a new
interest in school work when provided with type-
writers, Reading, writing, science, history, all pick
up quickly. Compositions are much longer. Work
improves as much as 147 in all subjects!

Give your child this udunntue ot home now. For
the first time, you can buy a genuine Remington
MNoiseleas Portable for as little na 10c a day. And
it's enay to learn to type with free touch method in-
structor. Mail coupon for details.

Now 10¢ a day
buys a

NOISELESS!

The greatest type-
writer bargain in ten
Years — @ genuine
Eemington Noiseless
Portable for only ten cents a day! Makes only a
whisper of sound. Full size platen. Standard twelve-
yard ribbon. Back spacer. Carrying case and easy
course in typing included free. Ten-day free trinl offer.

MAIL COUPON TODAY

Remington Rand Inec., Dept. 152-B

205 East 42nd Street, New York City

How can I get a real Remington Noiseless for only

::;;fn cents a day, Include details of ten-day free trial
[ =i o

Address ..

Catch Fish!

elg, Mink, Muskrats, ".trr wur
I:FH. l'||.t|r|L. ealvanize=] STEEL
WIRE TRAP,. Write forour FREE TRAP OFFER and Bargain Cat-
nlog. $1 Box of our famous Fish Balt FREE to Introduce our traps.
'H"A.I.TD-H SUPPLY CO., 1509 JUNIATA AVE., 5T. LOUIS, MOD.

STDP BEREAKING PISTON RINGS

Amazing new tool expands ring in nat-
ural shape. Prevents distortion and
breakage. Puts rings on-tekes them
off pistons lightning fast. Adjustable,
handlet any ring lrom 28" 1o 414",

Quick-set scale. Fully suaranteed,
Price only $2.75 postpaid. Order to-
day=1top breaking and distorting rings.

SUNNEN PRODUCTS CO.
7990 Manchester Ave., St Louis, Mo,

SI.INNEN RINGMASTER

When writing please mention Popular Mechanics
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COMPLETE PLANS

FOR A PERMANENT
PROFITABLE BUSINESS
OF YOUR OWN — free

MAKE $30 T0 $40 A WEEK
Our free plans show you bow to build o successful business of your
own sharpening lnwnmowers. Positively no ex 08 [HCESSArY,
Most men average from zaﬂ to 40 o week. J. H. Van Dien writes:
“Some weeks | enrned 40 o week with my Ideal just as & side line.'
H. Greenlau writes: **In May I sh e over mowers at §1.00
ench.” Nilen C. Rape writes: “I have sharpensd 785 mowers at

£1.00 anch,
THE IDEAL LAWNMOWER SHARPENER

Makes old, dull lawnmowers eut like new. Mowers run easler, stay
mlhinrp longer—enstomers eome back Year after
year., Start right at homsa, Attach the Idaal

to your lamp socket. Sharpens any make
of mower In 15 to 20 minutes—yon gok

®1.0H Lo BL.50. Attachrnents [or grinding
skates, grass ghears, hedge shenrs, siokles,

Ecythes, nxes, ato,

Send Post Card for FREE CATALOG
and Complete Plans

THE FATE-ROOT-HEATH C0.

436 Bell 51, Plymouth, Ohio

Complete Movie Outfit

CAMERA bn poll-loaunfiyg—uses 50 M. ol standaed
16 mm. Elm dewelops] FREE Hesvy metsl
richly Fnislied i paknins Enamal. Carrving
srrap mnd Glm ihdieatos, Taking feal fmoviea &
i 1.|I' Ity Btmell. Liwais the subdect and turmn the
Ik

AT RS

PROJECTOR—100 (. capasaity, motar
lir A. 1. ewrrent, Projects bdg
eloar pletures 2023 inchen st only 10 .
Uses anv I8 mm. film.

dirtven

We also have a eomplets list of Bl
subjects for any projectar. Writs now for
RIG, FREE Catalogge of Movie Suppliee.

PARAMOUNT MFG. COMPANY
Dept. G-80 Boston, Mass.

- 1 Ehl‘lgﬂll‘{ﬂ LER

fi prices. Copper-Blend Stec, 0 92 /100% |8
pure rine galvanized. NHors igh, |
wll-strong, Pig-tight Form Fence; | B
Pose e ek Wi, St oo |
« Uales, Har ’ n -

ing. WE PAY' FREIGHT.
KITSELMAN BROTHERS =

Box 4  Mencie, Indiana.

ing please mention Popular Mechanics
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TOOL OF

]
USES !

AN DEE:

Ijlull.':lwr, Better

« =« Does away with
slow hand work. Grinds, routs,
drills, carves, saws, sharpens,
cuts, polishes, engraves , ..
Uses 200 different accessories,
For use at home, in ghop or
take to job. Weight 1 k..

13,000 r.p.m. 110 volis, AC or
DC, $10.75 and up. inany
(3 Accessories Free,) light socket

NEw. . 2L~ MODEL!

Revolutionary Performance
For eonstant service . . nothing
else like this easy-to-handle pro-
duction tool for saving time and
labor. Fastest, smoothest, most
réi“l:rult ll'.zual for iul type fm:l
ght o) 6" lo L
diameter. % 13
$18.50

FIVE DAYS' TRIAL
Order either Model today,
Fnst_pnjd in U, 8. A. Satis-
action guaranteed,

Chicago Wheel & Mfg. Co.
108 8. Aberdeen St.,
Chicago, Ill,

SEND FOR :
Fze2 BOOKLET

Hhe NEW

' KINKADE GARDEN TRACTOR

and Power Lawnmower
A Practieal, Proven Power Plow & Cultlvator
for Gurdeners, Buburbanites, Florlsts, Truckess,
Nurserymen and Frult Growers,

Low Prices—Easy Tarms
AMERICAN FARM MACHINE CO.
1058 33rd Ave. SE., Minneoapelis, Minn.

Self-0iling, Roller-Bearing

Chenpest relinble power f(or farm or fae-

tory. Uses all fuels f[or pumplng, sawing,

glte. Hest onging for the money. It paye

for itsell. Sold direct from Faclory to Yoll. Cataleg FREE
WITTE ENGINE WORHKS

AT4Y Dakland Ave., KANSAS DITY, MO, 21508 Mulberry 5L, HARRISURD, PO,

Beif:Puili Duliaza Haunee Tes@ar givea
yoil dosmsimiisl Lmvs Wiiemee, i
Ejn.- intericre—4 1

nying Flan. Amy workman can  bulld
Benutild mre Proder Badldore’ Gudds, 150
Wlustratbons:  femoms  Dall and  Boeket
Hijishies: Cumbi-Chael nxles; Parking Legs:

Binks; Sirvoy; Luner Speing Deds. Full Sive Dlweprints FREE With Parts.

!
enly B0c for Traier Busides
HAMMERSLOW TOOL CO. Depl. 102, G086 Third 81. Weusau, Wis

COMPLETE ELECTRIC PLANTS

ONAN AC. PLANTS furnish 1JlE_llrII.F arrant
8 ity servioe Opemte Hadio, Watler System,
Nelrigernior. all Applisfiesi.

SIZES 350 WATTS UP
Have A.C. Currenl anywhere, Models 8110 and
up. Eney to inwisll. Available from steck. Ideal
for [arme, oampa, lnks homes, scommencisl pars
posce—gnywhers slactricity i needed.
D. W. ONAN & SONS
958 Royalston Ave.. Minneapelis. Minn.
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Continued from e 245) [

that the automobile manufact must
keep down costs to prevent his business
from losing money and that the average
car owner hesitates to part with more than
a few cents for a gadget on which he has
to spend time or money for installation, no
matter how great the resulting advantages.
The best way of making a new lighting
idea popular is, in the light of past ex-
perience, to have some manufacturer put
it on his car as standard equipment.

The inventor often works with his own
headlights, which are out of adjustment;
and at the same time he does not possess
enough knowledge about the physics of
headlighting equipment. He generally
thinks that objectionable glare can be
eliminated by screening off either the up-
per or lower part of the reflector. Perhaps
his system will work perfectly with his
head lamps because they are out of ad-
justment, but it won't work on other cars.

Another pitfall that traps inventors is
their failure to realize that headlights are
not always at rest when in use. Careful
adjustment of the lighting equipment,
coupled perhaps with the use of a trick
gadget that does no particular harm, pro-
duces a beam of light that seems to be just
the thing. It shoots down the road for 500
feet or so, and its uppermost limits do not
cause discomfort even to the pedestrian
who is walking toward it. All seems well
—until the car is taken out on the road.
Then the picture changes. The car bounces
up and down in passing over the irregu-
larities present in even a good pavement;
and furthermore tilts upward and down-
ward in going over hills, The result is that
the carefully aimed beams. almost con-
stantly annoy approaching drivers. The
only remedy is to depress the beam.

Although a vast majority of auto light-
ing “improvements” fail when tested un-
der the rigid conditions of the laboratory
and road, there is one cheerful note in the
situation. The very pronounced activity of
inventors shows that they recognize the
challenge of the automobile lighting prob-
lem and that they are seeking a solution—
the perfect head lamp.

@[ Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.
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PROJECT SERVICE
or CASCO USERS

Hut Bowl and Hammer

BIG NEWS FOR HOMECRAFTERS!I

Now, the Casein Company, makers of the world
famous heatproof and waterproof CASCO GLUE,
gives a complete and absolutely free project ser-
vice to homecrafters, No extras to buy, CASCO users
receive complete plans and directions.

Choose from twenty projects. Ten prize winners
from 1935...ten new projects for 1936. Three are

ictured above, The others are listed. All are free
in this CASCO PROJECT SERVICE.

How to Get Prnjecll. Buya 25z (or llmﬂ:llilaﬂno[l:ﬁﬁm.
Send the green slip you'll find I; the can, one of the 20
projects vou'd like to make now. You will receive return mail,
abrolutely fres:

& Complete instructions for building the project

# A clesr construction print # Hill of materials

# Soggested source of supply and cost of " hard-to-

got” materials,
Only one project for each green alip — but you can send in as many
green slips as you want,
Here they are——take your pick

Modern End Table

Inlaid Card Table Colonial Desk Veneered Bookends
Dutch Windmill Portable Befrigerator  Tile Top Table
Modern End Tabls Nut Bowl and W

Wood Jewelry Yeneered Tray Kayak

Useful Cabinet Movelty Cigarette Box  Modernistio Clock
Portable Canvas Boat T Box Humidor

Portable Bar Fruit Bowl; Candy Diah

Hardwars, Paint and Lumber Dsalers Ssll CASCO

Tt
@

o®

\

Silck this coupon on a penny posteard. Mall
It. You will receive an Interesting folder that
plctures and describes the 20 CASCO Pro-
jects. It tzlls about this free project service.
Mail the coupen todayl

THE CASEIN MFG. CO. OF AMERICA, Ine.
350 Madison Ave., New York, Dept. PA 236,
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SIMPLE SIMON

MET A PIEMAN AMND ORDERED THREE OR FOUR
HE HOW EATS TUMS WHEN HEARTBURN CD‘HE§

.« DON'T SUFFER ANY MORE!

Stop SAYING “NO“
TO FAVORITE FOODS!

T isn't only pie that disagrees with some people.

Many say that even milk gives them a passy
stomach. The very best foods may bring on acid in-
digestion, sour stomach, gas, heartburn. Millions have
found that Tums bring quick relief. Munch 3 or 4
after meals or whenever smoking, hasty eating, last
night's party, or some other cause brings on acid
indigestion. Tums contain no harsh alkalies, which
ph;mr:a:m have snid may increase the tendency
toward acid indigestion. You will like their minty
taste. Only 10e at all drug stores.

TUMS <55
: sy

TUMS ARE

ANTACID . . .
HOT A LAXATIVE HANDY TO CARRY

-I'!uu-ll.fl.i ﬁw-ﬂd.oq' 1638 Calesidar-Thermometer. Ao mmples of
FH E E- . Bend » lel;l&'r-t packing wnd postage to A.H, Lewis Co.
Dent. Jll-l'l-il'.' B, Lo

HULL AUTO COMPASS

Don't lose time and money by taking the
wrong road and m:ums man mllu out of
your way. This new AL E TYPE
C(} TPAES uumu.ntl_v tells ].raur direction
of travel. Bticks to windslijeld. Base lli"
dlameter. ONLY 5105 POSTPAID, In-
c!u.dhg (‘ump:lma.tur BATISFACTION
OQUAHANTEED.
it your dealer cannet
supply you, order direct.

HULL MF@. CO., Box 246-D, WARREN, OHIO

Sale Catalog—FREE

Over 200 Styles and Bizes of Stoves,
Ranges, Furnaces at Factory Prices and
Easy Terms—as [Ittle na I8¢ a day. More

Bargains than In 20 Blg Stores.

MNew siylea, new leatures, new

golors. Year to Pay—30 days
free irial—3680 days appeovsl test—24-

heur ahipments. 1.000 Sat-
Indied Users. ” Yaars In .
Wriie for FREE Catalog.
THE I.I.I..Illm I'I'HE WL MRS,
sehastar A
Iﬂmuﬁ. HM-I-

‘A Kalamazoo

'+ Direct toYou”
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The Next War on the Land
{Continued from page 201)

still shorter wave lengths. As wave lengths
shorten, the number of different com-
munication lanes increases. Theoretically
there are an infinite number before zero
is reached. It is in these ultra-short wave
lengths that we shall see many marvelous
things performed in the next great war.

To learn what is going on far back of
the enemy lines, the latest discoveries in
photography have been used. From an
airplane flying at high altitude, photo-
graphs by infrared haze penetrating light
are made on a strip of film which is de-
veloped and presented to view in thirty
seconds, By studying this film as it is
unreeled, the observer has his vision ex-
tended as much as 100 miles.

A recent discovery is the lethal quality
of ultra-high frequency, high-amplitude
sound waves. Transmitted into water they
kill every living thing even to the smallest
bacteria. Directed at persons they create
violent nausea and a long list of disabili-
ties, some of which are fatal. Directed at
large structures of light weight, such as
airplane wings and propellers, they create
vibrations violent enough to wreck the
structure, By altering the frequency to
suit the natural period of vibration of a
given structure, they will actually “fiddle
the bridge down,” so to speak. Just what
has been accomplished in adopting this
principle to warfare is not known.

The press has recently shown pictures
and reported tests in Europe where large
numbers of troops with equipment have
been dropped from the air in parachutes,
The troops would seem to have rather a
brief existence entirely surrounded in en-
emy territory. This points to the possi-
bility of dropping quantities of poison gas,
incendiary and disease germ containers
back of enemy lines.

The discoveries and developments which
have been made in science and engineer-
ing since the World War, when adapted to
the wholesale slaughtering of human be-
ings and the wholesale destruction of their
property, would result in the annihilation
of whole nations. We find that 700,000
were killed in the Civil War, 10,000 in the
Spanish-American War, and 9,980,000 in
the World War. If there is another world
war, the death and destruction that will
be wrought will be beyond estimate.
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ENGINES
AND LIGHTING PLANTS

Operata an non-exploaive fuel ot one-eighth the ususl cost ol & gus-
aline enging. Tho savingsin fuel alons will soon pay lorit, 510 H-P
sleea, Forlow coat power select n smootb-running WITTE Diesel.

WITTE
KANSAS CiTy, 5. ENGINE WORKS Alifussiar 5

Agpresenisdveas Waniod Able to Make snd Fingnce Salas
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MODEL
I~u‘lE"ﬂ'I PATENTED
HULL DESIGHN

Easy construstion with ahn hull, turned nmd nted fibra
phtterns; 60 davits, 30 mnpl.i.ﬁu 18 m.m:hu. rwp;'ya all cast
metal; beautiful natural colors; full size Plan, de- S? Post-
tailed instructions, everything in Complete Kit— paid

Sand for Catalog of Modsl Boats and Planes—§c
IDEAL COMPANY, 16 West 19th Strect, NEW YORK

Westinghouse
Power Generator

110 V-AC-200 WATT
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DRIVER Has The Most
Complete Power Tool Line

Three complete lines
—comprising over 20
different models.
Three price ranges—
from $10.50 to $47.25
plus DRIVER quality—
make Driver Power
Tools bast buy for 1936.

Wrile for Catalog. ,.£ :
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The
cheapest oil to use
IS the one that

PROTECTS
BEST-

L
Pe—

3IN-ONE oiL

£ BLamE 0 . "'"'
WD el GATREL d

.ruswuﬂf
CLEANE

POLISAES
BREVENTY
RUST AN
TARNISH "

3-in-One lubricates, keeps

working parts cleaner,
checks rust. Gives more
protection
three fine oils in one. Get a
handy ean or boltle now!

3-IN-ONE OIL

» MAKE SILVERITE JEWELRY

Here's o eraft to make your reputation—authentio
copies of southwestern native jewelry. DMake
" bracelet shown in 1 hour, n]t.h.nut. experience, of
sparkiing, non-tarnish Silverite, Also rings,
\ brooches, enr-rings, buckles, napkin rings—dos-
.8l ens of attractive pieces. Euaa:.' to work, gorgecus

| in cflfect.

CHAMCE FOR BIG PROFITS
Women ndmire these braceleta—in real silver
g storea get 81 to 83, Feugner, N. Car., has sold
/ nau.rl:,r 1,000} in Bilverite, still ordering. Pay 5o
for 14* blnnk Oo for 84", 12e I'nrl' Tool steel
dies, set of 3, 83; of h £5. Nice profits if :,.rl;tu. re & salesman;
real art for eraftamen. Write for catalog today.

CRAFTSERVICE, 562 Blossom Road, Rochester, N. Y.

BURNM YOUR MNMAME ON TOOLS
WITH THE 5

ARKOGRAF

PROTECT YOUR TOOLS FROM THEFT
Write wiihi eleskricity any sams or design on the
| £ and Awesd sonls smd uur:n-uriuu or amy
metal, liks writinmg on pper wiih |:|=|I

Complete t 50— riln
-IIJ.II#-I ng ilhstrated clreulsr frse. .ﬂh

ARNGGRAF PEN Ci., 3927 5.E. Stark S1., Partland, Ore. -::E'E

WHY BE MISERABLE WITH

Itchy Skin

“_‘ When our old reliable
& .'.- LUCKY TIGER

" ANTISEPTIC OINTMENT

will stop it almost insmntdy? Why

run the risk of bad infections when

it has n proven according ro stmand-

ard tests that L:.u.l:vr T"FT imtment
Fi

because 1t is

Costs lictle.
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destroys such germ rst  aid.
fgrn,utm or Barbers.

SECTION

2.1
¢ IThe Graveyard of the Pacific

at work. Pum;}s, one alrﬁ!m:'l}F working,
had been installed in six holds, Cables had
been attached to purchase gear from the
king posts, and were anchored across the
channel. Buoys were set up and a small
tug patrolled day and night to warn all
ships. With the aid of a derrick barge,
tug and scow, the riggers hung forty-nine
tanks on the port side of the “Madison.”
These tanks, suspended so they would au-
tomatically submerge and relieve the ves-
sel of their weight when it reached an
angle of twenty degrees, weighed seven-
teen tons each.

Working day and night, the salvagers
had the ship floating with a list of ten de-
grees by the middle of April. On the
twenty-first, the liner was floating at an
angle of five degrees to the port side. All
water had been pumped out and the ves-
sel was properly moored. In twenty-eight
days the salvagers completed a task which
“experts” had declared almost impossible.
Even the owners had considered ninety
days the minimum.

The two men in command averaged
more than twenty hours of work each day
during the job. During forty-eight hours
of continuous pumping the salvagers av-
eraged 6,000 tons of water per hour.

The guardian of the Pacific never sleeps.
If, within a day or an hour, you hear of a
“lost” ship off the Pacific coast, you will
know that the “King” is ready—perhaps
there before word reaches you of the
wreck.

£/3d¢ [
Machine-Gun Bullets Avert
Gasoline Tank Explosion

While flames leaped up around a loaded
gasoline tank car and threatened a terrific
explosion that might have destroyed the
entire town of Willard, ns., deputy
sheriffs raced te—oubtain a machine gun
and perforated the car with bullets, avert-
ing disaster. Several other gasoline cars
had been burst and set aflame by a train
wreck, and it was feared explosion of the
one sealed tank car would spread destruc=-
tion and death. High-powered rifles failed
to puncture the steel tank, but machine
guns rushed from Topeka, fifteen miles
away, quickly drilled holes that drained
the car and prevented a

—

| mr
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Let us recommend the best books to study’
on any subject. Popular Mechanics Press,

Chieago, Illineis.

NEED A BETTER GRIP
ON MATHEMATICS?

SEN D for a copy of “Mathe-
matics for the Practical Man,”

only $1.50. By common sense
methods it removes the mystery and
difficiilties so that algebra and even
m!:ulua are made simple.
ssuming vour knowledge ia limited
to arithmetic you quickly and rasily
gain a working knowledge of Algebra,
Geometry, Trigonometry and Caleulus.
ﬁmr}]!-’ pay puﬁnmraprilu of book plus
e postage when he hands you the
package.

Popular Mechaniecs Press
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200 E. Ontario Street, Chicago
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When You Build the

“SOVEREIGN”’

You Can Build Them All
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IBIG MONEY
Assembling Mead’s New

Portable
OUTBOARD BOAT!

The OK-2 Is sfrong as - glant.
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PAY as You BUILD! ©
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adventure

with the invisible
by Lowell Thomas

World Traveler— Radio Commentator

My

acHINES chattered around me, a bewildering l‘

complexity of mechanism endowed with
superhuman faculties of precision. They had
coat millions of dollars—vyears of research. As I
stood in the Gillette factory in Boston I reflected:
“Imagine this prodigious assembling of techno-
logical perfection, just to make a blade.” ~
My gulde corrected me, saying: “That isn't
what we are turning out here. We are all col-
laborating here to produce a perfect edge. And™
that, actually and positively, is a thing that you
cannot see.” I was to learn he was right.

Within the next few hours I saw equipment
and processes that amazed me. Electric furnaces
in which coils of steel are hardened and tem
pered. Inside they are 1500 degrees hot, outside
they are so cool you can rest your hands uponey
them. Diamonds from Kimberley or Brazil that
play their part in the testing machines. Micro-
scopes with a 3000-power magnifying capacity.
Cathode ray oscillographs that far outstrip man's
poor faculties of perception or accuracy,

And all for what? To turn out something too
fine for the human eye to perceive —a shaving
edge of incomparable keenness. And day after
day, Gillette experts are testing and experiment-
ing to produce an even sharper, smoother-shav-
ing edge —although it is difficult for me to
imagine that today's Gillette ;
blade could be improved. I know _
—I've tried them all—in all
parts of the world.

So in view of what I've seen
and experienced, I can't imag-
ine how any shaver could select _
a blade other than Gillette.

Here are the facts about razor blades. Why let anyone
deprive you of shaving comfort by selling you a substi-
tutel Ask for Gillette Blodes and be sure to gel them.

GILLETTE SAFETY RAZOR CO.
BOSTON, MASS.

v
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The Incredible ‘Believe It or Not’

{Continued from page 223)

My greatest thrill, I think, occurred last
March when I was given the chance to be
the first American to broadeast around
the world. My address was carried to
American listeners by long wave and to
every country in the world by short-wave
stations., The broadcast was given in six-
teen foreign languages.

When will the supply of unusual facts
be used up? The wise boys have been
predicting the end for several years. The
truth is that the world is filled with “Be-
lieve It or Nots.” My job now is principal-
ly a matter of selecting the most timely,
the most bizarre facts, and so it will re-
main for another ten years or so because
I have that much material on hgnd—be-
lieve it or not.

Gold Made in the Laboratory

ACLE Is Brought Nearer
_Production’ of gold in the laboratory is

foreshadowed by developments in arti-
ficial radioactivity, according to Prof.
Sa ind, of the Universi Min-

* nesota. e only remaining hurdle, he
) peirts out, is the energy barrier of the
sxapcleus. When scientists find a surer

method of shooting the nuclei, or center
portions, of atoms with highly charged
particles, the transmutation of elements in
quantity will be possible, Prof. Lind holds.
In order to change the structure of the
™ nucleus, and thereby the identity of the
atom, the powerful repelling force of en-
rgy surrounding and protecting it must
be penetrated by more efficient means
than are known at present. Artificial ra-
dioactivity is less than two years old, but
already new elements have been made.
Overcoming the energy barrier of the nu-
cleus can be done at a cost, Prof. Lind
says, but what the price will be is another
question. If it can be done cheaply, then
the production of gold by that method
would be profitable, gold could be made
in quantities and eventually the price
might be brought so low as to topple the
metal from its place as a monetary stand-
ard. Transmutations have so far been pro-
duced in quantities too small to measure
by chemical or electroscopic methods, the
professor observes. Counting devices for

individual particles MW
'y 330 U,
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Moto-tool 4

for SHOP . . . HOME . . .
SCHOOL . . . PROFESSION

The new hr:E Moto-toal grinds, fil.rillll_1 ﬁ_
graves, sharpens, routs, carves, polishes
and does hundreds of jobs quicker, bet- {
tor and with greater precisfon. Han-
idles easily ma & pencil—weighs 7 on
FPowerful and sturdy as similar tools
twico s heavy. 110 v. universal motor—
20,000 .M, —uwilless, sell-aligning. ball
thrust besrings. Handy built-in swicch.
Emnily replucenbls brushes. Universsl
eollet churk. Hakelite bousing. You must
g il e it bo sppreciste its tremend-
ous value,

0 Day TRIAL

Money refunded i not more than satie-
fied. Write TODAY for free (lusiraied

Dremel Mfy. Co., Dept. 282, Racine, Wis+

JIGSAW AND MOTOR
sired Jiganw with

Btands 164" high, 16% " long. Made

Motor operates on AC surrent ooly.

up to M" thick. Cuts P00 sirokes

I

Cuts 900 strokes per minute ONLY

[ The senmation of $ 345
motor atiasched
nnd two shw blndes

of sturdy, channelied steel. [ins 127

Work table is 84 round,

105 to 110 volts, 50 or 00 oyoles. Direct

cam drive gives mazimum power. Nao

the yearl A full-
COMPLETE
—for only $3.45.
throat.
belis 1o break or slip, Handlos wood

por mingte. Comes complete with
cord, romdy to plug in Ught soekot.,
Ideal for making Jigsnw puszles, statueties,
toye, Iretwork, ote.  Jigaaw guarantesd for ons year,
Mewver before such an amnsing bargnin

Bad anly B1.00 with r. Pay hal n dalivery
Batilafsotfon guarmni or ;.u-u-rr:lnl“ o netiwe |

HANDICRAFT COMPANY 110 West Chicage Avenue

Dept. 1236 Chicago, Il

MEN—MAKE MONEY

Get into something for yourself, where your in-
come s practically wnlimited — The American
Electric method of floor surfacing gives you that
opportunity. Large profits—Wark easy to get—
No previous experience necessary—Small
amount starts you—Write guick—MNo ab-
ligation.
The American Floor Surfacing Machine Co.

B2 So. St, Clair 81, Talads, Ohin

MAKE MONEY PRINTING <2

letter and billheads, cireulars, cards for friends,
Primting Presess 5431 o 1y ek, S5 10
, Com
Bupplies, lowest nrﬁm. Bmgstnmp for altEl;g,
FEIFFER CO., 64-A; 6 Columbla St., Newark, N. J.

" EACH
ft. Flying Scale Models Sf=:3:."
1agE.
H inw =
13 size of real planes Rirey
5. (Mhwwt.) » B 1. Silnsen Rallast mEly I-'I.Q_ﬂ'q.
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PRARNRENY AT planee| Bend teds
new LUIREL ﬂ‘:ﬁr—u;h . rgr.:rfd':::

E};Eﬁ:ﬂ :1“ for ml..ﬁ ﬂ; --q-:Jﬁhmq
G. H. 0. MODEL AIRPLANE CO.
564b Southern Boulevard Mew York City _J.

MIDGET ELECTRIC RADIO

W, 8 lha, Real mislstigs LOUD-
SR AT i g ol minlets LouD: B €S OB
(«mullest real rodio bule), Easlly exsried in S

Wired and
Tested

eeption. Tdeal b, Oy ]

118 wolt &. O, or D, C. corrent.  Kit of pl.“l‘l.lﬂ lnh u.n:.:

ue #048. COMPLETELY WineD AND TESTED FOR
S0e exirn or $4.0K  Bend wnly 83.00 {cash, maney

ue

0N

(s urides, check) o poatmas 53,08

:m:;: GU#M?IIEEDT.& prale u.rﬂ"m“ﬁﬁ:li'ﬁ

TINYTOME RADIO CO., Dept. P.2, Kesrney, Nabrasks
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* AN ANNOUNCEMENT =

By the World’s Largest
File Manufacturer of Scientific
Interest and Practical Value To

Ev

Here's 2 new development in file manufacture thae is
real news to every one interested in Popular Mecbanics
and of practical value to every tool user. The Nicholson
File Company, after months of laboratory testing and
experiment, announces new multiple tooth construction
giving file users up to three times as many tooch points to
the square inch.

Remarkable Increase in Capacity to Remove Metal

The Nicholson File Company's New Files — presented in
Nicholson, Black Diamond and McCaffrey Brands — have
demonstrated their ability under widely wvarying con-
ditions to remove far more metal of all kinds—to
remove it at greater speed.

Absolute Freedom From Side Slip

The New Tooth Construction of These Files, as you will
see by using them in your workshop, eliminates entirely the
old objectionable tendency of a file to slide off the line of
work. These New Files cut straight and true.

New Cutting Edges Go To Work As Old Ones Wear Down

Another new feature — as the teeth of the New Files wear
down other cutting edges in reserve automatically take
their place, giving the files a new lease of life and lower-
ing the cost to the user enormously,

Test The New Files At Your Ouwn Tool Bench

Your hardware dealer now has these New Files at his store.
Test them yourself on any type of metal —on every
filing project. Nicholsen File Co., Providence, R. 1., U.S. A.

A File For Every Purpose

Made in the Following Brands

NICHOLSON - BLACK DIAMOND - M°CAFFREY

NEW TOOTH CONSTRUCTION AND METHODS OF MANUFACTURE
FULLY PROTECTED BY PATENTS PENDING

When writing please mention Popular Mechanics
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THE WINNER!

LEE JELT DENIM OVERALLS!
Insist On
Lee Next Time
They Are
GuaranteedFor

FOLMS-MEET THE
CHAMP —HE HAS
THE EXTRA YARN
IT TAKES
TO&TAND
THE GAFE T

¥OU CAN'T LICK
LEE OVERALLS
MADE OF
GENUINE
JELT DENIM

“JUST
LIKE
DADS™

UNIGM.MADE W-rlte us today for your free
FH[[ sample of Jelt Denim, and oame
ee ——— 0f yOUr nearest Lee Dealer,
THE H. D. LEE MERC. C0O.

Dept. B-172
Hansss City, Mo,
Minnsapolis, Minn.
South Dend, Ind.

OVERALLS

To contral apoed of any make af suto or
truck engine, rogarilless of load changes,
when used as & sistionary or portuable
power plant. Fully gusrantesd. No cssh
L] down. Governor speed range from 400 1o

000 B.PAM. Fine apportunity for esiablished sgencies. Cir-
eulars, Candes-8mith Gov. Co., 215 Mo, L. A. 8t., Los Angeles.

HOME AUTOMATIC CIGARETTE MACHINE

B 10 CARBURETOR LEVER

Have YOUR OWH Monpgremmed Cigareitiss.
ud Ribisars nnd bBloek of papers on mashine, TURN THE CRANK
IO—CIOARETTES, Essy—simpis, All et
[ teml. Mo ebiih ribbone: ne ® | tiksd & givm
papers reguireildl. ASK FOR FREE ILLUSTRAT FOLDER.
AUTTOMATIC CIOARENTE MACHINE WHS., =2, 1055-57

Digyan Awve., Chieags, 10

BUILDS MODEL COACH

S pyaises CASCO ability to withstand strain
G. F. of Chicago Heights, IIL, writes:

* I'ye tried for some months to glue model coach
wheels together so that when I rechuck them, they
will hold. CASCO is the first glue that has done
the job. Other glues broke when put under strlh:t
but CASCO gave,then came back in place again.

SUPER-STRENGTH THE REASON
CASCD does all gluing jobs well—imall and delicate, or hesvy

k—model hes or sutomohile badies.
nﬂé:.:‘::afr:n-:n:ﬂ‘:l thin ind adbesiv . Learn lor

yoursell 8t 5o cost how CASCO sets quickly by che mical mation,
like cement, and NOT slowly by evaporstion like ordinary glue.

CASCO

J Generous test sample
# & 32-page gluing guide

T Farty-three illostrations . . . dozens of idess on

4| bailding and repairind things esifly, guickly
and permansnily. Write your name snd sddress
on u pemny posteard, Sa ""Bend Iree sample
spd copy of "CASC Gluing Guide."'"
Hardware, Paint, Lumber Dealers Sell CASCI,
The CASEIN MFQ., CO. OF AMERICA, Inc.
| 352 Madison Ave. Dept. P.i. 238 MNew York

e ——

£
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o
d" '.G_" \ Around the World

: {Continued from page 238)

day, Fulton was struck by a falling coco-
nut which knocked him unconscious., From
the Dutch East Indies, he traveled back to
the mainland and visited Siam, Indo-
China, and China, covering 3,000 miles in
China alone. From China he went to
Japan, thence to the United States by
steamer.

In the whole journey, he never removed
the front tire from its rim. He had six
blowouts in the rear one but finished the
trip with his original tires. Fulton reports
much road-building remains to be done
before the traveler can ride across Eur-
asia in the same comfort with which he
now travels across the United States.
Roads in western Europe are good; in the
Balkan states they are bad; Turkey is
roadless for the most part; Syria enjoys a
good road system, built by the French;
between Damascus and Bagdad, one can
travel at a forty-mile clip over hard dirt
desert; Baluchistan and Afghanistan offer
little besides rough caravan trails; India
has good primary roads built by the Brit-
ish, but in a good many instances, it was
necessary to cross rivers on railroad tres-
tles, and in Malaya, the abundance of
crude rubber stocks has resulted in a
unique experiment with rubber-surfaced
roads. The rubber is mixed with pebbles
and, according to Fulton, makes a very
good riding surface.

The great majority of the world's peo-
ples are still in a very primitive age of
mechanies, although the machine age is
pulling backward peoples out of their iso-
lation. The magic of mechanical transport
brings them together. Many millions are
still untouched by the machine age. They
are doing their day's work in the most
primitive fashion; they are still suffering
from lack of good food and comfort, all of
which the machine can overcome.

“The expense of my 4,000-mile trip,”
says Fulton, “was only $3,000. I think that
I have received my money's worth, and
more. You don't have to be queer or crazy
to ride a motoreycle around the world.
Anybody can do it!"

@[ 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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off your battery

Cut§0% charging costs /
with the new

ADDACHARGER

Charges a battery for only 8c. New
rectifier costs but $1,00. FAST 10 ampere
rate fully charges a battery in 8 to 12
hours. Costs only $12.75 to buy. In-
creases Charging PROFITS in both large
and small Shops. GET THE FACTS.

Also manufaciurers of HOME
TYPE CHARGERS,...%4.75 up.

THE AUTOMATIC ELECTRICAL DEVICES €D,

CINCIMNMATI, OHID

EEEJ EAST THIRD ST,

— vlgsrlpucm:_rnnnme MACHINE |

e |.|:_. Gl R L Mibhim dollar capsciiy Aikar || & -{

'ﬂl'll. 11N {J_Lflll pild B yidrs

FREE TRIAL
—SEND NO MONEY—

I|||I|Irll.'

al Tt trin ‘r plalrirs
[i]; -Hn1 i |1r|= Write [a

l:ll.ﬂl.ll..ll‘rﬂﬂ MACHINE GO, |mvrp-. r
by I'.hmfr :Il CHICAGD, FLLINGHE.

RITEY STANDAND

Bawn Awis dxis =itk

[T ——
! e FuFaid®

m‘:-::lmhljﬂf COUPE CRUISER h..l.nu.: I|.|:'|-|_ o

RITEY AIR ER

MAIL DRLLAN Tik nAN
ar wdl inrrs Phas

THIE WITE 4 |.hlJ| rrull. |.|.||
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Newspaper men use

CORONAS at big
events

CORONA STANDARD

Authors, house-wives, club-women, ad men, col-
lege students, school children—all find CGRGN A
strong, fast, dependable, com=

plete. America's first success- $ 00

ful portable. Five models to

choose from, wide range of a week
prices ($32.50 to $67.50). Car- buys a
rying case and typing lessona

with each. Amazingly liberal :ﬂ::ﬁ::
terms. Send coupon fordetaila,

seeuesse=: MAIL COUPON TODAY cansssmsss=s
L C Bmith & Coro
72IE, wmmnnﬁ.. ulﬁ‘ b:':?ﬂ

Flease pend Corona booklet, nlso tell me where I can
irrange free trial,

HNHame
L e S - - | " i
-----'---I-------‘d ————————— - =

¢ Ensy, odorless method, Weshow you how, furnish
U-U Eumum:d materinls and buy crops. Valuable big
= ll.! ok tuturm,r'rrr if you write quickly, (Est. 190%.)
3848 Lincoln Ave. Dspl.131  CHICAGD

‘m Earn Cash a7 Home!
off] Grow funcy glant mushrooms In cellar, attic, barn,

ASI‘( FOR

EPAGE'S

CASEIN GLUE

A Lbeal CASEIN GLUE

Have a Real Home Workshop

of Your Own
4] -r-t
DRIVER Make Toys, Novelties,
ADD-A-TOOL TFumiture for pleasure | =
Sevaiononal new Driver  or for profit. Easy to | ™

oughly prastieal work-
ghop — which ean be
bought & unit at a time—

orme & multitude of
diferent operathons—and
requlrt:f rlmnla-- an  amall
amount of space (AppProx.
" x §")—has been per-
h:cmd Bee this remark-
able outnt at your loeal
hardware dealer or write
direct for folder.

operate, quiet in opera-
tion, works from any
llght. socket.

OPERATIONS

® Wood Turning
® Sawing
® Dadoing

- Turner L T

1111‘1"1'
P‘l:ll. iy il ¥ 01

ey -

® Grooving
® Sanding
@ Polishing

2400 DEGREES F. !!

for the Home Workshop

Complete Foundry outfita are mn!iab'l'
In two sizes and make It possible for you
to prodiuce beattiful bronse, sllver or
aluminum eastings in your home work-
thop, Xmas presents such as book ends,
nsh trays, dishes, paper weights, letter®
OMEnETs, tile openers, statuary, ete., -
can be guickly made by the sand castis
process.  Existing uh]mz can be

time,  Previous e Ljsrioucs umnecessnry,. Dy mest i
Ens mupply lhlli 110 wodt 60 gyel= encray reguired (of
opernibn. Friee of No, Mrllaun-drr\-tin fup casts
A up--:. 184 pemdds, $5 .50 .f.-um 26 o ) periew wl
No. 368 Foundrystie [or ensiings “E [T h | ,-.....,"!
FLADO; welght 4?".1- For 110 ve Ir 1 C o 25 ryr{"
energy Gdd $4.00. Priess [ o, b, plus 155

| winie snlew tan, Check or oy U,rl]u' muprlbh
sapress charges C. 0. D

KANSAS CITY SPECIALTIES CO. ,
P. 0. Bax a_u-_z_:

__HKanaas City, Moo

e patiernn, andd sugd molds made ine few mineie” *

L

BRONZE FOUNDR\t e

o

2 |
b hl
inc. e
= "
ooltoN | o
i Adid-A-Tooll {adet ___‘: {
e
1'-"!3

WALKER-TURNER CO. INC., Plainfield, New Jersey- -
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0 Food from Wood

P \ Continued from page 162

L “amber” cigarette holders and beads, and

even shatterproof windows for omnibuses.

Once again Germany's inventors have here

slashed a sizable strip from the long list of

_ the nation’s imports. The basic new prod-

il Egn&t.ﬂarz," or artificial resin, can

be substituted in thousands of ways for

ﬁ wood, metal, ivory, horn, porcelain and
even for glass.

-r'?‘f The most remarkable refinement of this

new by-product is what is marketed un-

<  der the trade name of “Plexi-Glas.” It is

f\“bEndahle glass,” and splinterproof. The

material, clear as ordinary glass, and con-

taining no reinforcing steel threads, has

been adopted for use in all the modern,

streamline omnibuses which the Nazi gov-

ernment has built to operate on the new

| “Hltler highways.”
PlexizGlas, a product of pitcoal
3 \ te, dan be bent readily to and fro at a
-

perature of 194 degrees Fahrenheit.
,it has one other remarkable advan-
ge as construction material—it can be
orked with a simple steel point, and does

to the ordinary layman; this “glass” can
actually be cut in two with an ordinary
ood saw.
“Kunst Harz” is produced in two vari-
ties. By the chemical combination of
phenol with pitcoal waste and a formalde-
yde condensate, “Phenol Harz” is manu-
actured. Every new billiard ball, umbrel-
a handle, cigarette holder, pair of goggles
nd shatterproof window placed on the
arket in the last few months in Germany
* as been a Phenol Harz product.
The other variety is “Amino Harz,” and
l produced by a sister process which sub-
titutes urea for phenol. All new knife
andles, radio cabinets, switchboards,
dancy buttons, eleetrical appliances, and
ven unbreakable cups and saucers are
being fashioned from this new material.
Not only is Germany already preparing
to breakfast, lunch and dine on her for-
Jests, but she has actually begun to use her
“coal for }ewelr:,r and windows. But “in-
vention” is only one part of the battle.
e other is “substitution.” For instance,
hough German soil does not contain sore-

ired metals, Germany's fmrﬁw

heavy industry does. Hitler has ordered
that the national railways be “mined.” His
huge “replacement program,” by which
the German State Railways will divest it-
self of all metals needed for armament has
been going full blast for six months. “Pre-
cious” parts all the way from locomotives’
copper boilers to the cotton insulation on
electric-light wires are being systemati-
cally salvaged for the good of the hard
pressed Fatherland.

The new “precious” metals in Germany
are copper, tin and zine. With a large
hurry-up armament program, Hitler needs
them all in quantity and can get little, His
unique reclamation program is comman-
deering tons of them from the repair sheds
of Germany’s gargantuan State Railways,
next largest to' America’s.

The initial command in this salient of
the war on imports outlawed the huge
copper boilers, or fireboxes, of German lo=
comotives, until recently considered the
most efficient type. These are being re-
placed by boilers of steel. Successful ex-

ot require a diamond point as does ordi-\ periments also have been conducted with
ry glass. Its properties seem incredible \ boilers of “Kunst Harz.” All brass has also

oomed, and ordered sys-
tematically confiscated from the railways’
rolling stock. Among other items of
equipment, this removes the capacious ash
trays, whose red and gold gleam on the
walls of every train compartment is fa-
miliar to every American who has spent a
vacation in Germany.

Bronze has also been proscribed, since
it is an alloy of all three of the trinity of
metals “for government use only’—cop-
per, zinc and tin. This rule is even chang-
ing the tone of the engine bells, since the
high sharp peal of bronze must now give
way to the dull, muffled clang of cast iron.
Even the bronze letters and nameplates
upon the locomotive faces have been taxed
for the armament treasury. They are re-
placed by a particularly cheap type of
aluminum, called “Silumin.” All frames
for clothes hangers, hatracks and baggage
hammocks are also en route to the gov-
ernment melting-pot for they are also of
brass. Even the brass steam-heat valves
have been removed and valves of the new
“Kunst Harz” put in their places.

{Continued to page 146A)
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HALF & HALF MAKES
ONE SWELL SMOKE!

What makes a pipe chummy? Half & Half . . . and
how! Cool as the news: “We've got a flat tire!”
Sweet as the sign: “Garage just ahead.” 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!
Not 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.
Copr. 1938, The American Tobacco Company

* HALEsHALFTF
The Safe Pipe - 7Tobacce

FOR PIPE OR CIGARETTE

When writing to advertisers please mention Popular Mechanics
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MENZanZed TO BECOME

WHOLESALERS
Jor a

PRODUCT o/
NATIONAL
MERIT

Enjoy Wholesale Profits
Supplying Graf-ex to Filling
Stations, Garages, Etc.

”- T im Bn oppart ||||ir1.' I'l:ll‘ Liiat mil #ilAn mn arary
oommunity o advanee—io promots lmself=tn
e an Lo the stage which evory salsaman who
lllll # igpires o, Through the genius of &
birmned meirehandining plan lor & tried snd
proved pationally known product you ean life
yenirsed! from the obsourity of an ord inary salesman’s ealling amd rise to
the poaition of & full-fledged wholesplor with o wholesals husinesa ihat san
be just as substantisl ss that of the wholeanlo groeer, wholsssle suoipe
motive supply house or any well established wholesalor.

sHOW DEALERS NAMES OF THEIR
CUSTOMERS ALREADY USING #Ftaf-ex

Imaging golng up to n (lling siation owner, & propretar, or mﬁ*
station manager and showing him names and addresses of customers
of his who are nlrendy buying Graf-sz—the super-lubricant for motors!
Would that impress him? Then think of being able to offor to tarn ther
busineas over o him i he will carry a stock of merchandise to fill their
demands! Will you have any trouble in making n aele? What & set-up!
Amd what an opportunity. THAT'S EXACTLY WHAT YOU DO
UNDER THISE NEW, UNIQUE MERCHANDIBING PLAN WE
HAVE DEVELOFED.

Graf-ex Has National Reputation of Merit

Bo widely seoepted are the lobricat-
ing qualities of Graf-ex that nathop-
ally kpown sutomotive experis,
mer ear drivers, aviators use it in
their ongines. Key Brothers, holdemn
of the world enduranee flight

recard, used Greal-ex in their epochal 5
UTdny non-stop fight, which won o
the world's reeord lor tham.

Send for Free Plans Now

No matter what you may bo do-
ing now, vou should find out
(Ira about thisa unique merchandising
plan and the exceptional profita

s it offers. Rush name on penny
posteard. Full free facts sent

—no obligation. Aect NOW!

& oy

T4 122 HARSHMAN STREET
= DAYTON, OHIO

MEAAET Windshield Defroster

[n twe minutes sfter comeet ihe
Hent in the Bisde” Windskisid De=
¥ weprms e wihdshiell na
Bhe ecurss of ardinary wipee Eeltin
moving les, saow, ind sleet sud wi
eep It clpsr an bong an L & o operas
thon. Eaally Enstalled.
Far 12 Vel

Only S Or "Stey

Malol prepaid anywhers in Uhi U 8.4,
Ehseoimits 40 ideslsrs apd wbhers.

HOOVER & SHRIVER
147 N.Topeka Ave., Wichita, Kan.

SYNCRO JIG SAW COMPLETE
TO RUN $9.95 .-

Slightly higher in distant states

This electric power tool
lends itself to a multitude
of uses and operates from a 60
cycle, 110 volr alternating cur-
rent. lts clean, easy-cutting
power isdue to 7,200 saw strokes

r minute, which leaves abso-
utely smooth edges that need no sanding. Synero
is nfamriﬂcanﬁtmcnm with no heavy reciprocating parts—
never needs oiling and runs smoothly.

See your nearest dealer. If he is unable to supply you send his
name and address to us and Literature will be sent to you free.
Write today for further information, address De
SYNCRO DEVICES, INC.
BOYDELL BLDG. DETROIT, MICH.

ALETEETY
LIRS

pt. 5D,

I
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{Continued from page 144A)

%
. \
¢ Similarly proseribed are copper wires.
They are replaced by specially treated
duralumin—aluminum slightly alloyed
with copper and manganese. Perhaps the
most remarkable substitution, however, is
that which calls for a new type of insula-
tion for all electric wires. Slashing Ger-
many’s cotton imports is one of the mo
difficult tasks of the anti-importation cam-
paign. All wires installed in the entire
German Railway system in 1935 therefo
L' % were insulated with paper or artificial sil

Another unpublicized victory in Ge
nany's struggle to subsist entirely o
homegrown products was fought out in
Munich, with successful experiments in
fueling automobiles with propane ga
~ Municipal trucks, equipped with propan
! gas drive, have over a three-month period

"~ not only functioned satisfactorily but re-

corded a saving of thirty-two per cent in
fuel costs. Propane is not a liquid, but lit-
erally a gas, or vapor, a by-product of th
Eergius-Bosch “eoal-cracking” proces
The same treatment which releases pEtru§
leum from coal, also sets free a heavy gas-
eous hydrocarbon called “propane.” A
great advantage of this fuel gas over ordi-
nary illuminating gas is that it is non-
poisonous.

The most characteristic skirmish of the
“war against imports,” however, must re-
main the “Save Your Dirty Oil” campaign
of south Germany. In this sector of the
boycott battle, the propagandist is in the
frontline trenches and the scientist admit-
tedly far behind. Under the motto “Not
One Quart of Used Oil in the Gutter,” the
government of Bavaria has instituted an
official drive to send all exhausted lubri-
cants to special factories for “regenera-
tion.”

“There is no sensible ground for hesita-
tion in using the regenerated product,” the
Bavarian press officially assures doubtful
citizens. “It has even been ascertained
that, properly prepared, the renovated oil
surpasses in many ways the properties of
fresh oil—which as a rule does not pass
through a similar process.”

@ Whenever you find that you ':.vish to
know more about any article in this mag-

azine, write our Bureau of Information,
inclosing return postage.
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NEW!! MIDGET POCKET RADIO
$ gg Complete
Postpaid
Fitsa in any small pocket
ensily. Weigha only 4 oza.
@a shown. Neat sppearing.
NO tubes, I:l.llrrn:l of elre
|r]('.l.' cannootians nlI’EL‘IL‘dI
Nothing to wenr or nesd
replacemant—will last for
yearr—only one moving
part! Separates and re-
coives broadenst stations
-u!h huuuflu clear tone.
ange up ta 00 miles=3XTCH OGREATER undesr 1 pip I H'r{_lll:l'lu wimi e op
iqurfrrlnrtI Can be used by ANYONE ANYW [}If.l; I N0 CRYBTALS TO AD=
J08T] .ﬁ1.|n|.||.|.|.1.F|.f complote with midgel plums Bnad h1l|.r||.r1|:r|' o u- il In Il'ﬂ..
Biotels, nulos, ofices rI.l.Inj,Il, ol hicyeles o any placs you may b=,  No complics
meAsy [ — & sepand 1-n worp et | HGLEH‘\I'.I'E Eljr EiTI“IIED
OWNEHRS. THESE .-'\H-F ACTH. Bend only $1.00 and pay lmuull.ﬂ&p{ul fruat
ErY Taeal Gire.

HE[TEE”"!J:.H‘.r smnd $3.00 (Cash, Money Urder, € hee uarpnnised,

TINYTONE RADIO CO., Dept. P-2, KEARNEY,. NEERASKA

CLAMP

fixtures for use with 2,° pipe for bar-
Malleable Iron castings—steel screws

Fittings for two cia.mg: £3.00 plus postage .-
HARTFORD CLAMP CO., Park Ave., E. H.ﬂmﬂ-ﬂ; COMNN.
— ———— =

' Learn Profitable Profession
in 90 days at Hume
-3 '&:‘.ﬁ.nﬁ‘““

:Inh:

m-unm- "'%’ﬁ.ﬁ X

Hational College of Massage &
Physio = Therapy, 20 M. Julrhncl
TN Avenus, Dept. 277. Chicago, i,

{‘qu be bulll by anyone, Indlore impossl h —1‘ |
onel  approdbinalely BISR00 fis -II ill.
thrl\hl Our large siaed blusprints and {*

comtruction sheeis makes I & malire o |

buslill thin smarily designed Traler. Sleeps i
lumr—all ponveginnees beantilully sppoini-
wid, Fuetory b wiuld eosi ower 1

trusld it yosicssl] smil seve TH5.

Mans sheet, ermpletely Eustrated and dotnfled far T85a »

ni or ooln.

THE TRAILER PLAN SHOP, SOT—$19 Marth Michigsn Avenve, CHICADO, ILL,

EKeep your drills In n

DRILL-INDE DRILL-INDEX.

Works lilke & card Index. A fip of the
wrist opens the easp, Four slzes, Ask pour
daaler or wrile to

E_ P———" Huot Miy. Co., Foot Schulze Bidg., St, Paul, Minn.

Sani-Flush 55!

KEEPS AUTOMOBILE RADIATORS CLEAN
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The New ARC WELDING

arn $150 iu$_300
E:ttra Pmﬁl Mnnthly

i{'.'
Wal
i I ;_ : I'-|. natve twaks & ._:
B'UII.IJ TQUH‘ DWN

sbile Wnlsler ....4,|r i
-_|:|.- e ....,,__
ey gl sinlly om t
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PORTABLE ELECTRIC
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iliep welder ywu snb wwn 'r'- l\]. {xsler,

anves carrenl

GAS ENGINE DRIVE

for thoss who wani & complete  portabily
unlt with slockris nl.rn:r .

EASIEST TO OPERATE
Hobart Welders are Bimplified |n operabion. Weld
[amtag. Your ows men osn e muceesafully, Vaeer-
tuigty of ebtninbng cutrect welding eurrout eliminsted.
609 EXTRA CAPACITY

40 YVoli Ratipss mann esaier wobding wiil new rl.-h'd

ﬂ;hu{li‘lrm"lﬂ; ronctagics h‘ﬂ-d-'ldﬂkill- welding wir

REMOTE CONTROL

Ko estra poel, Cantrole welder from any working

point, Baves timmo snil need Lie L -
eeuled work. a0 evehend o con

30 DAYS" TRIAL
wi duii"t inke swr wosd fo
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HDIIHT I5 FASTEST SELLING WELDER TODAY

Uend by U. B Government, U7, 8, ¥
bl il b "-um:h ¥y, Ford Motor and golug into hundreds of welding

GET THIS VALUABLE MANUAL
, st Frea i you will =l us work you are dulng or plag to do,

HOBART BROS., Box M-26, Troy, Ohle
Tell m= meore slsoul [ _I Huilding M I'_'I-rn_ Purta | Welder
'. I Elestris Drt’;f Walbder
| Compl ele Gis Epgine Drive
[ ) Bepd FREE ‘lhulul on Welding. Altached leiter iells
L Lo wurk we want (o do.
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Addeesa. . ........
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HOBART

ONE OF THE WORLD'S
BUILDERS OF ARC WE

Nufend Gilants
Weigh up to 1 1bs. esach.

&2 START IN YOUR BACKYARD

Raise Giant Frogs

Big Profits

Bullfrogs sellupto FREE
Markﬂt wafﬂ'ﬂg $5.00 per dozen. 'ﬂ 'ﬂ H

Demand exceeds supply everywhere.

Start in wyour backyard! Any climate suitahle,
We furnish breeders, instructions and market.
Write for free illustrated literature today.

AMERICAN FROG CANNING COMPANY
Dept. 133-BB

Breeder lays 10,000 egg yearly.
Modern methods hatch over 905,

( World's Largest Frog Market)
NEW ORLEANS, LA.

When writing to advertizsers please mention Popular Mechanics
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OF 100 USES AT
FACTORY FRICE

IIUES WORK lIF HAHY
MEN OR 2 HORSES!

Here'n intiring speod and power—ihat weta field
and belt work done on time! Bmaliest aise s
work of many men—saving wages. Lnrger sises
do work of 2 horses or mules—quicker, choaper,
more eficientl aving costly anlmal keep,
Runa all I’II or 3. Woman or 10-yvenr old
boy eun run it Grentest time, labor and money-
mnver mudel
“Tractor of 100 Uses” —Does all field, road,
bale work., Plows, dises, FTOWA, Furru-n-u.,
vultivaies, rvesin, mows, rekes, cuts G
. hauls. HLLI:.I washin machines, fesd
grinders, corn shellars, light p‘]mu, BLWH, CO0-
erots mixers, water pumps, lathes, other belt
machinery. Dloes deep mold-board plowing,
other beavy work. Amarzing mm-y-nui-r
for farme, raoches, truck gardens, nurserics,
orchards, peultry I‘u:whr- estates, subarban
homes, goll eourses, parks, ste.

SHAW GARDEN TRACTOR

Mew 1938 Model Has 3 Speeds Forward, and
Reverse. Special to Order, § Speeds For-
ward—runs from 44 mile to 15 miles per howr.
New Power Turn enaliles Shaw (o turn in ia
tracks with no lifting or pushing. Reverss Gear
makes it oasy to work mmong rocks, roots, in
close quartern. Tool Attachments for different
uses. Convenlent Jiffy Hitches, Patented tool
eontrol. Widih adjustable, Flr s & Btratton
...lr-nuollli d=eyele engine. odels, 2 to §
H. P., Walking and Riding "I"ypeu

Available With Air or Steel Tires. Air
tires save 25% fuel. Enable Bhaw to do more
work in a day. FProvide better trastion.

LOW FACTORY PRICE!! Mail Coupan
for deealls of price and terms today!

10-DAY TRIAL
F‘F L]

u “l nrl.:h. l:lﬁlr!I E‘I'|.!I! rd:'::

H'.u.ull' kivw Bliaw mikes you muock
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FREE BOOK COUPON

I I THE SHAW MFG. CO. {Address Nearest Office)
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FREE BOOK!

Explnins everything about Skaw  Tells
whatl enthmiastls owners say,  Bhows

||'ilhrll'.l| tragtors in wee. Clives LOW
toey Prices on & diffsrent sip

1“
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‘roglLiog

Toaws....,.. Biaka .
—-ll-l——-—-———l—-——_—l——-.-___-_
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a77ws TRACTOR

CHEAP Q1L BURNER INVENTED

SWEEPING THE
COUNTRY

Beats Coal or Wood

E'Ilpl :Il:lm Any 01d Stove, Ran
Fu Mo Dirt, Adhes —
tlua Hﬂt. Half Cost.

or
wiloe

ﬁGENTS,

SALESMEN
BIG MONEY| COOKS A MEAL for LESS
Hers's s REAL one, Heats any ofl burner ever gotten out for
E‘rh-‘;i.[ndﬂefmvﬁuﬁ igt'o E.'ljl’;}'n [i] ﬂnﬁtwmﬁngmgm

OWN ail burner FREE chon ofl & new Wy, without

» ru-nmntnu or clogging u Intense
T Hut Juickly BY SIMPLE TURN OF

TRY AT OUR HISK

dirt of coal or wood: cuts fuel bills In
by what IT BAVES,

—30 DAYS TRIAL—
ove It ends drodgery and
. pays for ltsell gulckly

offered to one energetlc man op
woman {n each loeality who will

FREE SAMPLE
TO AGENTS Weite "auiok, be Ot to 16art

how to make ILEAL MONEY right now, spare or full ime—mafl
1¢ posteard today. UNITED FACTOR . B=T51 Fastory Bldg.,
Kanaas City, Ao,

INVENTOR—I HAVE $10,000

plus business ability and credic. Will back in-
dividual to manufacture and market a NEW
specialty or artlcle of merit. Describe what you
have and give necessary information as to it
merits and foture. Do not send models.
Will buy necessary equipment for production.

8. WILLENS, 717 JUNIOR TERRACE, CHICAGO

alGE POWERED 1 ELESCORE

Mroai mads lar iba ﬂ..lil'l
losg enape telesetps. Ca

l: I-ﬁ:--lrml;.n:nl waleh o bioek nml._r
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Insl mivd G0 timen sloser. l! mm. climetive 4 powsrs
I||I lanees I.l-rrl fllIrJ Lol pomariul

ll.l‘!
BEROWNSCOPE Cﬂ ﬂllllt. 42. IE-I FII‘II'I Avi., NewYork, N.Y,

WOODWORKING Tool GRINDER

Bharp Tools withont danger af buming. Designed
for W ondworkin g T .-:l-l Bast quality Wet Grinding
Btonie, 10" xlla”® Fas perfeet Bevel mmd edees
Bronese Dearing; W '\1r" Trough; Bide Thmin 3
mmplglq with Chonrd |r|J LiTT | 1

Rest:; 10" V-Type Pulley, *"Grimdston ul llulr:lrd
to pmave syour Tis H Denler eannot aupply
your, order direct. Sold on a BMoney back Guarnnise,
Bopd] 82.00 depoeit, balanee . O, DL, "~h|11:'-|.r1.t
welght 33 Ibs, Mational Electric Teol l:n
B8O W. Washington Depl. M-2 CHICAGD, ILL.

New dding' Machin
Fits Vest Pocket !..

u.mtnr;,‘ ividen, multiplios like ) machines, Walehs [/,
. Mot B toy— streag  gunrmnies, 5 beebo qu,-n|
feet, Salls o q-l ght Lo offiens, st
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GROW MOSHADOMS In your cellar or shed. Exclusive
Anew process, B better, quicker mE. ‘-1ura
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SIGHT
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Genuma Leather Ties #ar it et
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All-Metal Tube Set for Beginners
{Continued from page 263)

two coils in the small shield cans are
mounted directly under the tuning con-
denser and the leads to the grids which go
to the stators of the condenser unit should
be as short as possible to prevent feedback
and insure good selectivity. Leads to the
grid caps of the tubes will come from Tr. 1
and Tr. 2 on the top of the condenser.
Filament wires 2 and T should be twisted
together and connected to prongs Nos. 2
and 7 on each socket. The No. 1 terminal
of all three sockets contacts the metal
cases of the tubes and should be connected
to ground. Mount several soldering lugs

Underside View of Completed Receiver

on the base and connect them together
with bare wire to provide a good common
ground without depending entirely on the
metal base. A complete list of materials
can be obtained upon application without
charge. Solder all connections with rosin-
core solder, and a good hot iron, using or-
dinary hook-up wire for the circuit.

To place the receiver in operation, con-
nect the antenna and run a lead from the
adjacent ground post to a ground eclamp
on a cold-water pipe. Connect the speak-
er, plug in the 110-volt line cord and turn
on the filament switch. Adjust the tuning
condenser until you hear a fairly loud sig-
nal on the low end of the dial near 1,500
ke. Now adjust Tr. 1 and Tr. 2 with a
small screwdriver until the signal is the
loudest; then repeat this process at the
high end of the dial. A position of these
adjustments will be found where the sig-
nals are about equal in volume at both
ends of the dial; the set is then ready for
use. A large blueprint of all diagrams is
available, those who wish it should specify
blueprint R-219. The receiver may be in-
stalled in a table-type cabinet if desired.

Bend for the pew 1038
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SENSATIONAL VALUES!
Act Ql.l'lddy

NEW ROYAL PI]RTABI.ES

With TOUCH CONTROL!
Only Royal gives you
this amazing improvement
—the most important ever
presented in a typewriterl
Merely move a
tiny lever. In-
stantly the key
tension isadapted
to your axact fin-
ger pressure.

Other Amazing Exclusive Features

Finger C(?mfnri.é Ké;rn. Clen-

tralized Controls. Complete

Dust Protection! IMI mean FREE nome
easier, faster typing—plus |LI8elN GEATTY
lifetime dmhlﬂt}rl

FREEI @ Hendsome, durable, weather-proof

case. Instantly convertible!
NEW

ROYAL
PORTABLE
with
TOUCH
CONTROL

See your nearest dealer—Or

_____ USE THIS COUPON| ——===
Please send me detalls of dealer's new purchase plan;
also benutiful folder on the New Rﬂ}ml Portable.

A Royal Typewriter Company, |

Dept. PM-236, 2 Park Avenue ,Mew {l"nd: City

Streat
c“-.r Siaie
Check here O for free Home Touch Typewriting Course

Better Built
Lower Prices

Only Boats With
Full Length Spray Rails

Keep passengers perfectly
dry—even at high upetdl
Catalog also shows today's
five most p_olg,m'la.r models

of suilboata. Two big [acto- Outhosrds $43 and un

ried, Prompt shipment.
CATALOG FREE

w' "J"‘“m mnm very fast utlifty moded
THOMPSON EROS. BOAT MFG. CO. ™

pﬂimﬁ'ﬁh. (either pizca)  CORTLAND, N.Ye

ADVERTISING SECTION

Low-Loss Antenna Connections
(Continued from page 264)

loop and make the electrical connection
above, thus removing the strain from the
soldered junection.

A frequent cause of lead-in losses re-
sults from the practice of winding insu-
lated lead-in wire around the nail used to
fasten a common type of split-section por-
celain stand-off insulator to the side of
the house. A low-loss method of anchor-
ing the wire in the insulator is illustrated
in the photo at the left in Fig, 4. Wind a
few turns of inch-wide adhesive tape
around the wire to form a pad for the por-
celain to grip without damage to the insu-
lation. Shielded lead-in wire should al-
ways be treated in this manner to prevent
the porcelain from pressing the woven
metal shielding through the insulation.

There are a few simple rules for good
soldering that every radio experimenter
and set owner should follow. When choos-
ing an electric soldering iron for a partic-
ular job, be sure that the iron is large
enough to supply sufficient heat to the
parts so that the solder will flow freely
when applied to the work. Fig. 5 shows a
fairly heavy iron suitable for making an-
tenna and ground connections, also for
general soldering around the home. It
may be used with an extension cord for
outdoor work. The smaller iron, Fig. 6, is
an 80-watt variety with two tips, specially
designed for building and repairing radio
receivers. The small barrel enables the
operator to reach difficult corners.

To tin the working tip of the iron, and
thus retard the formation of oxide on the
working faces, allow the iron to heat for
about 5 minutes, apply soldering paste to
the tip and then a thin coating of solder
as indicated in the upper sketch. Remove
the excess solder with a cloth; a badly
corroded iron may be cleaned with a
smoothing file as shown in the lower photo.

The work to be soldered must be
cleaned thoroughly with sandpaper or a
steel brush. For antenna joints and sol-
dered connections in the r.f. circuits of ra-
dio receivers and transmitters, do not use
soldering paste or acid flux. Employ rosin-
core solder in these cases to avoid any
trace of corrosion. Heat the work thor-
oughly with the iron and apply the rosin-
core solder on the opposite side of the
joint until the heated surfaces melt it.
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1| VON BCUHRADER MFG. CO. ]
I 102 Pl Racine, Wis, ]
i Bend nt onoe (no obligation) your free booklet (Mustrating :
I rug-washer and telling how I ¢an own my OWn permanent H
| business; how [ ean carn large profits ot prices below other H
| methods; how 1 ean become finenclally independent in o short 1
N Y 1 time; and how 1 can pay on easy terms. H
I i
eee ow '“ :Numt ....................................... !
1 1
my s s o R S RSN e !
P i H
I i
DY . o sacssonsansnsnisssnssissss

Business.

8 Would vou, too, like to tiNever a Complaint"

own a business where you could take in $200 C.J. Whitesgaya: “8100 business in six days—
your first week s did L. A. Engles in Madison,  gever s sompla el Tusich Deices, bt
Visconsin? satisfied. Htains and blotehes di.mPEenr and

We want a reputable, honest man in each  vivid colorings and freshness in faded floor
coverings come back.

county. This man need not have any special

experience or more than ordinary ability, but he EVERY MACHINE
must be honest and courteous. GUARANTEED
Such a man we will start in business for himself. You You take no risk. These machines have

can make far shove average profits in the rug-cleaning  been manufuetured since 1918 and are used by
business—a high-grade business Bud'!"““r own., Many earn  the United States Government and by Statler
o

$125 to $200 per week—some eonsiderably more, and other leading hotels. They are fully
NO SHOP NECESSARY GUARANTEED.
The rug-washer finishes rugs like new on the customer’s EASY TERMS
floor. Anyone can run it. Elestricity does the work. A Tho cnmrrleta equipment (s inexpensive. A JfiF

ulek, thorough and highly-efficient method that reastores  reasonable down payment brings F

the naturnl beauty of foor coverings. svoEyEhIng 1o you and the buiance )
! . is pald monthly. From the start, .F —a

_,.._I |'| 1

There are hundreds of eustomers—in vour vieinity and - AR
nearby towns. The business grows steadily, ‘Hi:m]::l].'}dﬁm %?;tﬁzzglm}‘?rﬁaﬁiﬂgﬂ'&?a_
a few rugs or carpets.  These customers tell others and also  whieh you ean be proud,
give you their futurs work., Soon you will have a prosperous
year-around business. Send coupon for booklet explaining
everything. y

tProfits Pay for Home"'

Harry H_iit built and paid for o home from rug-washer
profits. His first doy’'s business was $86. F. E. Bonner COUPON
writes, ** Mnade 370 in 13 hourn.” A. L. Miller says, “ Have
had rug-washer & vears—have earned as high ae 202 o
day.,” M., 0. Malmin earned 3 times the cost of his
muochine the first two months. You, too, can enjoy a
large income.

YON SCHRADER MFG. CO., 102 PL., RACINE, WIS. -

Arailer Travel Wagazive (W GETINTO THE VENDING MACHINE BUSINESS
I\ 1t Interested In trailer lore, a8 owner, biflder, buyer LARGE PROFITS BEING MADE.”

or maPem:, you want the only magasine devoted ex-
cluslvely to trmler news, stories, leatures, designs
and plans; touring and cam ping , laws, and directory.
Profusely illustrated. The El‘ml!lv-rihn\'n guide. luc
For 12 issues mall §1. or lor sample copy . . . .

TAAILER THAVEL, PM2, 180 M, Michigan Ave., Chicagn, Ul ineiy

You buy machines and place them In stores,
paying merchants 3% of recelpig Oum and
peanuts used allow yow from Ty o 2008
profit! Start with small eapital during suare
time. A route of our machines will make
¥ou Nnanclally independent?

Write for cutalog and full details B-cley/
D.ROBEINS & Company 11477 Dellalb Am.., gonpeivy N Y,

Tilnstrne| Elertelpal, Mes
Mechanical and Iluintise, Flesttiofh, Me

Electrical Cuﬂlnj Bunpdien. Bnnll Bienm & Cas-

wllne Engines, Molare, (Gemetidiors, Latkss Tieill Prosses
Bennh and Bamd Bnwn, ste.. 14 & 23 Dymo-biotors, Bt |
E!.jm‘.ll Engine Castings. Motor Parta, Ete_. Books, Hlus

Enis, Tirass und Btesl Tubing, Coass, Polleye, Hingets,
Esperimenial Material,

Biz Copy. Maled anywhars for 30 conta,
25 pents Cunuda, l‘rf:l':ndl-l.l tol ardesr.
LOOMIS ELECTRIC COMPANY

2822 N. Callfernia Ave. Chicago, Il
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DOUBLE
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9.
he Greatest Mystery of Science

{Continued from page 167)

Dr. B. A. Millikan, Eminent Scientist and One of
Early Instruments Used to Stady Cosmic Ray

tough alloy and lined with lead, containing
nitrogen under pressure. Every time a
cosmic ray struck this ball, there was an
electrical disturbance in the nitrogen and
this was measured. This, of course, gave
only the total number of rays.

What good are cosmic rays? That ques-
tion is now taking up the thought of sci-
entists. Dr. Arthur H. Compton has esti-
mated that if all the energy of the cosmic
rays could be gathered twenty miles above
the earth's surface and utilized one hun-
dred per cent it would only amount to
20,000 horsepower. The atmosphere of the
earth acts as a blanket, and the rays are
only one two-hundredths as numerous at
sea level as twenty miles up, so the same
authority has estimated that at sea level
only 100 horsepower could be found on
the whole surface of the earth, about
enough to drive one automobile.

Yet cosmic rays may have a great in-
fluence on weather, they may also have
many other influences as yet unknown to
man, for scientists even now admit that
they do not yet know what cosmic rays
really are. Through them scientists may
be ahle to study the “ancient” history of
the universe, and this means millions of
years. Truly, cosmic rays are the great
mystery of the universe. Will some use be
found for them? No one can tell.
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Chart to Figure the Capacity *
of Round Tanks
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Point of Intersection Between a Line, Drawn Across
the Outside Columns, and Center Column, Indicates
Tank Capacity in Gallons

The problem of quickly determining the
capacity in gallons of a cylindrical tank
mounted in a vertical position, is easily
solved with this chart. To use it, draw a
straight line between column A, repre-
senting the height of the tank in inches,
and column C, which represents the di-
ameter in inches. The point where the
line intersects column B will be the num-
ber of gallons in the tank, In case it is
desired to know the amount of liquid in a
given tank at a given time, column A rep-
resents the depth of the liquid. The chart
may be used backwards for determining
the height and diameter of a proposed
tank of any predetermined capacity.

Care of Ivory-Handled Knives

Ivory handles on table knives and forks
should always be washed in tepid, soapy
water and then dried quickly, To further
clean and whiten them, rub with a soft
cloth dampened with grain aleohol and
dipped in powdered whiting. They can be
bleached by dipping in tepid soapsuds and
placing them in the sun for several hours.

'1

—

-
-

e

Suapsber of W, G. Simmonr and wife, Miami, Fla,

“THEY WON'T
PULL THAT AGAIN“

Gentlemen:

We started out on a fast 10,085
mile trip with a full crankcase of
"just as good" oil, and in 1700
miles burned up 9 quarts of oil.
We refilled with another "just as
good" oil, but had to add on an
average of every 190 miles. At
Seattle, we changed to Quaker
State, and after driving another
2400 miles found that we had added
but 3 quarts or about 800 miles to
the quart. Refilled with Quaker
State and started home . . . added
a quart every 700 miles, until along
the road we again refilled with
another oil which made it neces-
gary to add every 200 miles.

It is evident Quaker State will
stand up from two to three times as
long as any other oil even under
ffvare high-speed driving condi-

ons.

Very sincerely yours,

I Lot
Dot -chsice of Experience”

QUAKER STATE
WINTER OILS

Retail Price ... 35c per quart
Quaker State Qil Refining Co., Oil City, Pa.
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E "R-e Radiant City of the Future

{Continued from page 180)

should have, besides, a shower and gym-
nasium apparatus. Have a dressing room
adjoining the bathroom equipped with
closets and mirrors.

“Have one large living room instead of
several small ones. Demand bare walls in
your living room, your bedroom and din-
ing room. Put the kitchen at the top of
the house to avoid smells. Have con-
cealed or diffused lighting. Have ventilat-
ing panes to the windows of every room.”

This prescription cannot, of course, be
followed in every instance, but it repre-
sents a worthwhile aim for the modern
man. In large cities one sees changes
which have resulted from the wide use of
the machine. The ordinary street, former-
ly a playground for neighborhood chil-
dren, is now a highly specialized “machine
for producing speed traffic.”

People blame the automobile for caus-
ing congestion. Le Corbusier holds that
the very same automobile can be made to
reduce congestion if allowed to circulate
in a city properly planned.

We have carried the notion that the
center of a city should be the busiest place;
the “heart” of a city corresponds to the
district where congestion is greatest. Why
not, asks Le Corbusier, carry the main
highways around the edge of the city, in-
stead of directing them into the center?
Then there would be no congestion, for
on the edge of the city there is more space
than in the center. If roads are laid ac-
cording to this plan, the heart of a city
will be transferred to its borders. The
center of a city is the most impractical
place for traffic density. If we shift the
city streets, says Le Corbusier, we can
shift the traffic congestion.

Le Corbusier admires American grain
elevators and suspension bridges. Their
simplicity, grandeur and truthful forms
are in perfect harmony, he says. In the
grain elevators, he sees the first fruits of
the machine age.

“American engineers overwhelm us with
their calculations,” he says. “Such men—
intelligent, cold, and calm—are needed to
build the house and lay out the town.”

{(Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.
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PRES-TO-FILL _
The NEW Com
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ME" It'a a “hit" ! PRES-TO-FILL
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pipe bowl—n slight pressure on the sides does
the work., No waste! Exelusive air-tight fea-
ture keepa tobaoeco fresh. Demonstention
mukes sales faat to pipe smokers direct amd 1o
stores, Nothing like PRESTO-FILL, Whal-
Ing hig profits, Bepd 5o fer sample (black oF browis)
postpaid, Cpedit Coupon agalnst Sample Opder =nt
EII:“ ta apply on your frst guaatity ecder. Momey
ele I mot msnagedd,

PRES-TO-FILL PRODUCTS CO.
300W. Adams St., Dept. 10, Chicago,lil.

Readv_r In One Mmute

Morslsul new pop- linh:ll.nl.v Feld=
Flai Bost sets up, takes down s
one minulsl  Wooden, Row, or
ust any oothodrd metor] Cerrles
Husior, vids flat imto small spees.
Rides rumnino bnulrd roof,
BTIRONG, — Light,  Fosl-renal
Dhaubiles n:l.r_i.rm Ji T T

#_lh:!. Camiey reody o wis! Rush (e
[; 1] L ] Irktee,

n’arin? :?‘ﬂ'-[rl " Dedlnra write for with each bout
Profit Flan! —Af wou hurryf

MEAD GLIDERS, 15 5. Market, T.lrrﬂ FB-2, CHICAGO
For Economy BUY==For Income SELL

The FIFE 'GEﬂ.REﬂ PUERENCH KIT
L) NEW 7" and 8 5il:l:l—-
Esch with 1 instantly
A 550 Service at the Cast Tul!
Mail this Ad Today 'ﬂtj address

Geoet FREE—]-E4d -E Anghe

Serewdriver, 101 Picture Manual of Mechanics, with

[JUser Offer, or DDuhhlll Territory and Free Kit Offer. ‘F-
Bea PlieRench Man, They're making 533 to §125 Weekly! &

GIVEN ! PAIR DARS

AMIRiCAN Putrincr Corpn P™E-S287. 15, Aeniand Avs.
CIRCULAR S AW

s
(Outside UU. 5. A. §3.25) 3

4* Combination rip and r'rmcul'. hinde.
illesn bearings, B x5 stoel  tmbla
andjustabile so that pieces up e 17
may be cut (plocea up to 2¥ by turnmeg
stock]. Base, saw support and table adjust-
ing alide, Ih.-l.va. iron castings. Adjustable rip=
pine fenee.,
Order now oF send 38 stamp for catulog l'ul!y
describing nqullhr low-priced power tools in-
cluding Jig Baw, Drill Press, Bander, Lathes,
Bhaper, vte,
J: & H. METAL PRODUCTS CO. 486 §i. Paul B1

FOI'. ’f T"""Tms NEW
o TEAR GAS
BAND'TS’ ~ MACHINE GUN

usest  Duncanite;  affective,

pon-=lethal tear gas, Two shots

empty & room. Shoots 50 times one

loading, TRY IT YOURSELF. Bend
for Spe:ial Offer Booklet I3,

DUNCAN CHEMICAL CORP.
192 I..e:infbu‘n. Ave. Mew York, N. Y.

e e
s 'I' E AM This boaklet ui.mcl& present  rules  and

Hnbtw.]"unrml' nll!.ll lIn*nl!'h*shwl-tE H‘lﬁ
sl clear eXplinations o i1 OLIET
P L A N T actlons. A great hit with practical men.
ERRORS safety demands real grasp. Send 50¢ to

1514 35th Ave., Seattle, Wash.

THE STEPLER CO.,
The Lero-Sensitiser prints any s
make 60 prints. Just pin a dollar bill to this ad

MAKE MONEY THIS EASY WAY
PRINT PHOTOS ON CLOTH AND METAL $||rr
tive on any cloth, wood or meta
wash off. jrections are simple.
and start a fascinating new business for yoursell

bark.
Tk P lo Almanac. WHita foF your copy.
CENTRAL CAMERA CO., ll‘h 1888
230 8§, Wabash Ave. Dept, Chicago

ADVERTISING SECTION

155A

IT WASN"I‘ ETHER
NEITHER /

T was the paralyzing combination of rank
I tobacco in a pipe that needed a major cleaning
operation. For wide-awake smoking happiness we
prescribe regular pipe cleaning and a dict of mild
Sir Walter Raleigh Tobacco. Sir Walter is a most
remarkable combination of sunshiny Kentucky
Burleys. So cool and slow-burning it heals scorched
tongues and nurses grouches into grins; so delight-
fully fragrant it will make you and your pipe
welcome in any ward or living-room. Try a 15¢
tin—see why it's become a national favorite.
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Sharpened over 2,000
lawn mowers last season

PICTURE

Excites Everyone—Sells on Sight
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without cost.

LIFETIME PORTRAIT SOCIETY
Dept. 102, 1037 Evans St., Cincinnati, Ohlo
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to PROTECT YOUR IDEAS

WITH A U.S5.PATENT

MAIL COUPON FOR
BIC 48 PAGE BOOK

AND FREE FORM FOR RECORDING
YOUR INVENTION

OUR BIG BOOK TELLS YOU

The Importance of Quilck Action

If you have a new idea that is patentable—
and want to secure for yourself your in-
ventor's sole right to profit from the idea—
vou can't afford to lose time in securing
the protection of a TU. 8. Patent. Other
inventors may be working on the same
CLARENCE A.0'BRIEN idea right now. Should they develop this
Regwtared Putent Avtormey  jdpg and file patent application before
you do—the burden of establishing
priority will be upon you. Our Big Book—*' Patent Guide
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SMALL IDEAS MAY HAVE LARGE COMMERCIAL & Hyman Berman
TIES. Ideas do not have to be complicat

to b profitable when patented. The 5o and 106 stores REGISTERED PATENT ATTORNEYS
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ventions—brought their inventors rich rewnrds.

WASHINGTON,D.C
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is our eustom to Ferl]l.jl elients to pay for our services in does not obligate me.
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pliins our arrangements clearly. Send for it NOW! IRBEIR v W A AT SRR A R A R MR e b i
Request Our Book—NOW! B ddress. oo -
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Attorneys, can do for you. Mail the coupon NOW. g ——
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IBEL Liges tatiny 1-|-- For neafy
. . T

¥
!H.Kﬂ E.LEE MOTOR I- SUFI'L'T co.
Dapt. &2 10 5. Clinten Si., CHICAGQD, ILL.

$ MONEY-MAKING $
OPPORTUNITIES

For those who need larger Incomes or must seek new occupations.
._-E“ f?lltr].;wmu workab! Eﬂlﬂtu;d ﬁluusi?ﬂr n:‘hutnhlu both :ﬂ tJ:-u
- ! needs o & country or cliy dweller either for part time devel-

1.1-an. R':'-_E'.‘ .CAT"{,-L,E? G,r; : opment or principal negme source.

e il itwil B\l it Every {den set forih lo these books has been used by others

or dim e - - for profit. They are well worih your consideration.
Plan No. |—350 & Week with Car and Camera, [Paul G. Holt
tells you how he made a daily average of $11.30 profit, Price

offar

Send for . Bﬂruhfuf

iy
SAMNTA FE WATCH COMPANY
26 Thomas Bldg., Topekn, Kan,

WeBay OLD GOLDand STERLING SILVER

ol

160,
Plan Mo. 2—Radlo Servicing. Let an expert wn-.'l: gnu how to
ge in this money making business. Price 54
lan No. 3—Refrigeration Service, Ofcial |nuuud covers all
makes, Good service men are needed, Price §5.00
Plan Neo. 4—Automohbile Refinishing. Start o luerative busi-
ness of your own., Fine possibilities bhere., Ezeellent pew io-
struction book. Price $1.50,
Plan Mo. 5—0Outdoor Opportundties. The ralsing of small ani-
mals, birds and plants for proft, Price $2.00,

- SPARE Plan No. E—10.000 Money-Making Formulas. Complets In-
BUILD THESE PROJECTS BT structions for the making of commoditles at small cost that may
g be sold at & handsome profit.  Price $4,00,
E:Irh"uht;":fﬂr_l;}‘?ﬂ’\nl;ﬂ AR En EaiC T Fiaenp, Note tha mecial Plan No. 7—FHow to Make Money ot Heme, 100 successtul
ACTUAL B INTS i Had and Dimansbonsd) ways for women fo make money, 1rice $1040,
Model B-25. DUTCH WINDM ||,t, :rqfhn hleh. (L ghumu.;hmn":. m_ﬁu lan No. 8—100 Civil SBervice Examinations. Covering steady
Pt B0 PR WAL, i in. ik, - (Firmee vaiay sk ) 00 Government jobs. All types of positions. Detter business means
Muodel OMeD, OLD MILL, 30 in, |;!T¢:: .u.ﬁu dinoveter satarwhiod). . 100 %"“]““ﬂ"'ﬁr new jobs, Frepare now by studying this new book.
Model 110, LIGHTHOUSE, £0 in, high. (Copper lnstern) 1.0 Tice
ﬁ{:?f"lﬁ -m.l.-?srﬂ';:u':Pa ﬁ:'ifgr-ﬂ':’@ i lzu {Ins't;riu; Caatle vtylel, .50 Plan No. 8—Alaking P:H!IJL'T!-' Pay. mﬁbﬂﬂmlmuﬂﬁ:m;nu
LAWN_FAIRY TALE FIGURES. PATTERNS g T RN T Plan No. 10— Fur Farming for Profit, Complele instrugtions
Behoolbow, Holland Fair, Bupborset Gl Duteh Jolip Girl, Jeek and JEL th x| $4,
Littls To-l'sep, Prss-in-Boota, Hed filding Hood, Peter, Peter, Tom The that enable the beginner to succeed from the start. Price on,
|_‘\|T"-: i J=‘.'Illlrr:l“rllllll r:ll:rfm-.-nt ineluded on all patterpa, Trace direet to wood ) th o H.‘[:,]I _H:-j_hhlm ll;?jr ires II;:dﬂ#““rr.Ihh?.I:D“inrlﬁ‘!: EEI;IiIT .
Colr . i 0 EUOCEsS rearing & L . i
n.nrh’;hadh'rll.gur:qr11:.:':-:.; 143 gttt Byde o NS Plan Ne. 12—The Frog Industry. Should be considered mors
: CATALOG [Pustratlng over 25 models, kits, and supplise. BEN D 10s, 25 4 side line than as a major means of jncome. Price §2.00,
CRAFTEMAN'S MODEL CO., Dept. P 28, 2030-N. 41 Si., Milwiukes, Wis. Plan No, 13—How to Liveé on o Subsistence Homestead. Facts

ind figires ofi how obe famlly fled from the city and found
secirlty and independence, Price $2.50,

Plan Mo, l4i—Auro Service Bhop Management. Money-saving
Bl toyw ni hig profite. Gek this soanplefe rutfit, Yoo obn meke 3 difarent eharnotern and business-producing ldeas by two men who kbow just what
thousands. of "'““ n "“‘-'“N motul.  Includes for eojoring and full ensting is esaeniinl to a profitable service shop business, Price $1.50.

.00, : der, atat L
e e s le*m"ﬂ.mﬁ:}"’t B gﬂd:ﬂdﬁ“ﬁ' rast | Cowboys, Any of the above mailed posipald upen receipt of price or sent

?;ﬁﬁ%’}‘:ﬂﬂ’.‘?'&‘imﬁm}, :.'EIE{ C.0.D, anywhers in U, 8. PPay postman price and few cents
(317001, Chnies of 188 Bitterant Charasiera: isans POPULAR MECHAMICS PRESS
FREE 2216 ILLUSTRATED Room 236 200 E. Onlarlo St, Chicage, lllinols

RAPAPORT BROS., 703 WEST OHIOD :—rﬁirr, CHICAGO R R,
Aulsmatio Alr Servios § Hr. Battery Charging ; # Electric Arp Welding 20 Minute Car Washing

1D MONTHLY

12 HONTHLY OHLY 510 MONTHLY EASY MONTHLY TERMS y

Ttl- g i bl J o Vo e enrn $500 Lo S400 Blg peofite washing o,

- bD‘I . ru.h e Enra 850 to $100 month- wanthly profit on parage Baves two-thinls timg does

rn:n-;-l Ll m:i__-I e L eralit-with Al is-a b 16t nnwtl gvpl[ll repair work beiter wh. Bavimm pa;
wr daor. ‘ll i Pals your shop sbowe with Sim plified Are Weld- for ft. Tear cul and ma
preash, ol gha wi competithn. Culs sles- |J|I Hosperinleipariense this wd, chechking ltems

wrie Dillle in hali=—nn ne

wutlsed . Eleririn, ganen- integsst i

e timive Bikdive Lo pepEnee lllf or belie) deids, B
| srmmmreepaled ey h:I.-nm!n 3 Ty '.Ir].l-l—l-ldlnlr r';; HHT E‘u
ne hatlery mAokers penss Lo prove L8 pro Box M-
" P"'"ﬁ"'h'“ i an Liberul Trial al our exs making sbility, Write mv
_3""'" buy. A [ Aski Tir dituila. for ietalls. ¥
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PRICE 25¢ POSTPAID:

Johnson Smith & Co.
Dept. 858, Detroi 858, D-rroh Hinh

CRYSTAL RADIO 25¢
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An Electric Traln for 25c!
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Istaat typw of Hevolve
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will scare a burgiar.
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able everywhere. Graal protection B-
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of J'|I.}. h-w ‘ﬂ[ n‘ ntaps wtll'lk:.,
minrilng platal, &, il &l T
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ADDRESS ALL ORDERS FOR GQOODS ON THIS PAGE TO

JOHNSON SMITH & CO.

Depl. 858, 6615 E. Jefferson Ave., DETROIT, MICH,
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ROCKET SHIPS!
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Huckek Skip ol
E.u; own |l
wck Rogors
and FI l'-! (5]
Gordon oEae
them. Ha can-
turjon &head ol
snybody in
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Dotrpdete plans are in boak form. Kockets requ! |
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tninmble at your drugeist or chemileal supply e ROy .
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H':-t'[l i Fe Fred Astalie
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course by I"lur Wilson.,
momied. Hn
Everrbody's

town
out m_tEne ¥
P Jﬂ:t.iimlmﬂc’lu'\rr it.
wrnd ara it ek, i
dansng s not only nvigomiiag
mnel snterinining botl td &lso
I|-|J|ih-u-|.r1:|.q Micrﬂrr ﬁ:nm&h
[l s Umbs mupple pnd givieg =
e r‘h P fealing of glhurm to the
ady, Promoton r|III'|1I-'1M|| n--
way, without F L.
dl.:lin[. Beoaders sayt « Won -.-rl'nl
benEtt Thank yu for MI-lanl inp
.m-dn. tomy aseomplishments, "
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ELECTRIC EYE 25¢

PHOTO-ELECTRIC CELL

Fi
The Electrie ‘EFQ---! hotoeell--1p one of the lntest nel-
entific discoveriss Lhal bae many practis A
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Il telpvislon sete. The mimcle with s |:|1i||-- 1
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I-:llc'lril: ye, only 25¢ Pq id., Supersensitive
Elnctric Eye, battar qualit cents poitpaid.

ELECTRIC MOTOR

6000 Revolutions
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oM

An Electric Motor for 10¢. Soonds almeont anbaliaer-
able bt itie perfectly true, We send all th
Fllu'll-l! im & pewt box, with full mstroctions
\ling. Mo trouble st all p“”mi it togethe

Tak Tew mninEies, H B

u Mo, B ar similer dry b

ARFT mare mil & in 80 I'n|'.'|.1||..-'|'l'l than by
hu ara isf wtudr. Porform many novel and interesting
exparirnenta with Hn Price 10c; postage Sc extra.
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Less Motor Drive

9"x3' Workshop
BACK-GEARED
SCREW-CUTTING
PRECISION LATHE

NEW 1936 miodel 91" x 3* Workshop Brnrh I..u lhr- with Horizontal l."u-un.l-rr-huﬁ, hf h p. Hn'er-- 59325

ing "'ll:llﬂr., “ﬂ'!rni.n.g Switeh and Br!l.l.llg as shown. . WM oA
, (#24.00 Dhen, 87 a manth j'nr i mf.ml'l'u}

THE new 1936 model 9-inch Workshop Lathe swings 914"
over bed and 515 over carringe. The hole through spindle

EI ﬂ'/* is 3" and will accommodate collets up to 13" capacity. The
?F 3:1‘ 3-foot bed size takes 17" between centers. Screw thread
- "".:?h“ “\5 cutting range is 4 to 40 per inch right or left hand. Turning

feeds as fine as 003" are provided for. Other bed lengths
available are 314°, 4’ and 4! ‘2" at slightly higher prices.

e U‘ i T L
\‘n\ \ r{\f- ‘1\' ‘ﬂ" a

A

i .l_a.l (.

"'.._ 1‘ jor 11 ¥ew Features of the new 1936 model include: (1) Twin Gear Reverso for
A¥ Hizght nnd Left Hand Threads and Automatic Carriage Feeds, (2) Ball

Thrust Bearing on Headstock Spindle, (3) New Improved Tailstock and
seven olher important improvements,

38 Practical Attachments, many of them new, are furnished
for the 1936 Model Workshop for milling, grin s draw-in

collet chuck work, and other manufncturing a machine

Especially Recommaended lor Mauuhcturlng, Laboratory
work, Auto Service shops, Electric sho nd Home shops for
fine, necurate precision jobs in metur. nf anll kinds, woods,
plastica and other machinoble materinl

Used by 1. 8. Covernment, Dell Tehpbnnﬁ Laboratories,
Toledo Scale Manufacturing Co., Sikorsky Aireraft Corp.,
Firestone Tire and Rubber Co. and scores of other industries.

ORDER THIS LATHE=30 DAY FREE TRIAL

Send down yment for Hl.'.'l day trinl in your own shop.
Money hll.‘.k?l]:;'.l satisfied. Immediate hipm.n:t.. -

Mail Coupon for .ﬂmiptim Literature

SOUTH BEND LATHE WORKS
901 East Madison St., South Bend, Ind. U. 8. A,

SOUTH BEND (Prccision LATHES

FOPULAR MECHANICS PRESS, PRINTED IM U. & A.

SOUTH BEND LATHE WORKS,
901 E, Madison St., South Bend, Ind. U.5.A.

Flease send the booklets checked helow:

0O “*Workshop' Catalog No. 15-D. (Free.)
O “How to Run A Lathes*" 160 pages 25¢,

Size of lathe interested in.
Class of work.......... £
MName

s . i b4




Wiy the 17060 OLDSMOUDI LI

is THE BIG NEW CAR THAT HAS

i OR 1936, Oldsmaobile offers a big new Six and a luxurious
W ]-:|;_ah.| e =« both with mew Fi}ll'-l.t'mh'l‘ l‘*t_\]lrl_u £l
newly enriched interiors o . . smoother, livelier power .
and all the modern fine-car features—some of which are shown
below. Because Oldsmobile gives yvouall that is new and better
—with nothing slighted or omitted—the 1936 Uldsmobile is
krinw EVETYW hereas™ The Big New Car That Has [",#'l‘r} thing!™

Salid-Steel " Turret-Top™ Bodivs by Fisher with
Wi [’lu_,'! Vomrilation . . i ali= B e prralieetiomn il L!I.:

stewel als el below and steel all around; Safety |"
Esg
n
L.
A
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reduiee weighe 30553 Knve- detion Wheeta ., . aperite independ-

L IR .|-.1.- braring enthy ol rarh other: ®siq P over” I'““'E" —_—
ey life 100%; develop hiles in the roads combboe with tha Ride

now st lhiness Stabilizer 1o give a resiful, gliding ride,

= . -
VTV, o o

Center-Controld Steering . ., applies action (o fromt
wheels from illulll |L|J|1I.l..|l| ||d||n|l'||_ makis 2lierre
ill;.r“""": :|l"|'rr|||- e “anlllll'lll'l_: Irovma @ sk comarsse,
Ropd shorks cannet be transmitied 10 the steering
piies i g Wikkl  pever huve o fGglit the wheesl,

.l‘;lij\lrl'l'-’f‘i-rrfrii;n jrrl’]"l'l PR
o Il-:'rl-:|_"|zn|:_. ||.|'h-.-!.- r.1||.|!-
ized and compleiely weatler.
senled, assure smooth, quick, spark advapees for masimom gasoline

seononry; elininotes " spark - knoek. ™

Farunm Spark Contecl. , . ol (nel

Rifle-Drilled Connecting Rods . . . carry oil 1o the
3 waver, provides aolomotin lly the exact

|II-'|IIIII I.IIII- tomaler fall res ure, |||I--u::h It .||||||I
Epurt Ih-!:-.ni]l---||r:-_u-11|--|| thecylinder walls as well.
4.|:r.|.1'-_lh1-|||n SO il vy,

~ For Catalog and complete Engineering Informa- NEW LOW PRICES

tion on the 1936 Oldsmobile Six and Eight, write $ et b gl it
B wrempd Bempamy wdl grerde apnim Vew, med mar omeey
direct to Dept. F, Olds Motoer Works, Lansing, Mich. 6 6 5 SRR U ey gl T s et 4 0 o

Calimier Tmmmag badaen, SHI0 sl & DlSTRRL sOP0RT wALEE



Si.m-curing
Turkish leof tobacco.
The tobocco is strung

leaf by leaf and hung
on long racks like you

;
( : he aromatic Turkish tobaccos

Lm_d in Chesterfield cigarettes give

[h[‘IT‘I 4 more PILE.‘:[]'IE“ taste and 4romea.




