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Get the right fuel for

high compression
(Only 37 seconds to read)

Your ear eannot run without gaso-
line. Your engine develops power
only by compressing and “fring”
s,

The more gasoline is compressed
before it is "fired,"” the greater the
power each cylinder develops.

Gagzoline which failsa under eom-
pression enuses o V'pinging' sound

DONT RETARD
THE SPARK TO
CURE "KNOCK”

when you aceelerate or tuke a grade,
Challed “'knock.™

| R ;t'||||_ PrdEsle of gns

To make gasoline stand higher com-
pression, most oll companies add
anti-knock fluids (containing tetra-
ethyl lead) made by Ethyl Gaso-
line Corporation. Bpecial gasoline
for kighest compression is sold at
pumps marked “Ethyl."

this means loss of

At “Ethyl" pumps you get:

y Enough fluid to bring out all the

v power of the high eompression en-

v gines of modern carsg—and fo put
new life in older cars,

vV All-round quality that @s doubly
checked—by the oil companies

aied thi ;'Hr.u.f {aqol ine l".'n‘_lrn.lru-
tion—al e fr;f-;fn rif dinid af P
frim .

Down to 2¢ a gallon over regular
gasoline—and "way up above it in
anti-knock value.

Get more power from each gallon
vou buy! Make the most of your
car-investment !

NEXT TIME GET ETHYL
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Why Modern Cars .
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“Live’soLong_ '+ ||

FULL-LENGTH water jackets give sure
cooling . . . reduce oil temperatures.

'y

NEW DEVELOPMENTS OF RESEARCH
PROVIDE AMAZING DEPENDABILITY IN
CARS OF TODAY

andextrangid framegivegreater
safetyand durability. 100% Hy-
draulicBrakes arealways equal-
ized . . . save adjustment.

T;us NEW PLYMOUTH is an im-

pressive example of advanced

automotive engineering.
Floating Powerenginemount-

- ings—andabalanced four-bear-

ing crankshaft, eliminate the
usual wear of vibration.
Full-length water jackets plus
full-pressure lubrication saves
oil...lengthens engine life. Air

There are dozens of long-life
features exclusive to Plymouth
in its price range. Drive this big
car yourself ! Ask any Chrysler,
Dodge or De Soto dealer. Prices
areonly $510 and up (list at fac-

tory, Detroit, special equipment
extra).
Plymouth Division of Chrysler Corp.

cooling prolongs clutch life...
makes it 30% easier to operate.
Plymouth’s All-Steel Body

FROM BUMPER to bumper the 1936
Plymouth s built to stand up.

PLYMOUTH has four main bearings—not three as are found in
many low-priced cars. These eliminate deflection and vibration.

(Lefi)ORDINARY ENGINE—off bal-
ance. Floating Power—in balance.

{Below, lef)FULLPRESSURE lubri-

cation protects moving partsatall
times. Leaves nothing to chance.

i GAUGE OM DATH Insist on the

Official Chrysler Motors
Commercial Credit Company
650 TIME PAYMENT PLAN
Availablethrough all PLYMOUTH Dealers
Pay $25 a month— including everything
You pay for credit accommoda-
tion only % of 1% per month on
your original unpald balance. To
arriveat youroriginal unpaid bal-
ance: 1. Add cost of insurance (o
cost of car.* 2. Deduct down pay-
ment—cash or trade-in. Result is
Original Unpaid Balance. *(In
some states a small legal docu-

mentary fee is required.)

SILENT CHAIN camshafe
drive... more cxpensive—
more efficlent! Another
example of quality.

L
| MAIM AND
i cONsMECTING ROD
BEARVHGE
PELSSUBE LURRICATED

e

‘1."# oL STRANEN

When writing to advertisers please mention Popular Mechanics
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HOW CAN A

DIME
BUY MORE ?

asks L/am @HEQG

THE quick reply, Mr.

Fisher—to your query
is, *'It can't be done!"’
Don’t you know that Union
Leader's biggest boosters
are men who once demand-
ed the best regardless of
cost? These experienced
buyers of fine tobacco rate
this mellow old Kentucky
Burley far above its modest
price. Now we ask you,
wouldn't it be foolish for
any man not to gamble a
dime to win the “‘best bet"
any pipe smoker ever col-
lected? (And it's great for
cigarettes, too!)

E . Lorilland Co., Inc.

~ = = 139
Hasm Fisuen, Union Leader smoker, and famous ereator of *Joe Palooka

UNION LEADER

THE GREAT AMERICAN SMORKE

When writing to advertigers please mention Popular Mechanfos
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Modern Wonders of an Ancient Art

I\IDRE than three thousand years ago, someone

heated a batch of minerals, producing a glass-
like coating which he found could be fused to metal.
The result was porcelain enamel, the finish which
today protects your bath tub, refrigerator and gas
range. Yet, despite its hundreds of uses, we are just
beginning to realize the ultimate possibilities of this
union of glass and metal. Homes, furniture and even
trains are being constructed today of porcelain enam-
eled metal. Read in the June issue the first of two
articles describing new uses for this age-old product.
Eight pages of Coloroto pictures illustrate the story.

Next Month

{'ISH, it seems, are finicky.
That’s why there are as many
kinds of rods, reels, lines and lures
as there are kinds of fish to be
caught. Next month Bob Becker
tells you how to select your fish-
ing tackle. His article is full of
tips for the beginner and some
new stunts for veteran anglers.

Tree-Climbing Tigers
FI‘IGERS won't elimb trees.
That's what the natives of
British India told Capt. John D.
Craig when he went to the jun-
gles to make moving pictures. So
Capt. Craig felt secure on his
perch in a tree with a very angry
tiger below. Then the tiger did
what the natives said was impos-
sible. It climbed the tree, shook
the captain off his limb—and the
finish is just as dramatic as the
end of Capt. Craig’s story of hunt-
ing sunken treasure this month.

How Safe Is Flying?

|F YOU are timid about flying,

consider that insurance com-
panies which make a business of
estimating your chances of acci-
dent have found you are safer
riding in the cabin of a modern
commercial air liner than when
driving your automobile. An ar-
ticle in the June issue describes
the latest safety devices employed
to minimize your chances of an
accident even further.

Tuhlished monthly by POPULAR MECHANICS CO., 200 East Ontarlo Street. Chicago, U. 8. A. Single copy In United Btates, 23
cents; $2.50 a year, $4.00 for two years, £5.00 for three years in Unlited Biates and postesslons, Canada, Newfoundland. Labrador and coun-
tries of the Amerleas and Spain. To all ofber countries sdd £1.00 a year extra for oversess postage. Changes In address must be reported
to us Immediately to ellminate delay. Entered ss Becond Clsss Matter, Sept. 15, 1003, at the Post Ofee at Chicago. Iiinois, under Act of
March 3, 1879, Entered az Second Class Matter at the Post Ofice Department, Capada. Copyright 10368, by Popular Mechanies Co. in the

United Btates, Australia and France.

This One

LIViSLE Y Thl L Il o B
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ALL NEW GARS
NEED SIMONIZ

Whatevermake of car you have,
be sure to Simoniz the finish. It
keeps new cars looking new
for life. Makes old cars look
like new again. And no type of
finish can be expected to last
long and stay beautiful without
the all-weather protection of
Simoniz. So Simoniz your car
—the sooner, the better. Get |
world-famous Simoniz and
Simoniz Kleener today. Insist
on them for your car! They're
B faster, safer, easier to use. In-
#*Z1  expensive! Dependable!

m
18 |7
JF

e
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Of all low-priced cars
only Chevrolet puts the
FORTRESS-LIKE SAFETY OF A -
SOLID STEEL TURRET TOP

Chevrolet’s Salid Stec! one-
picce Turret Top in re-
inforced by stuedy bows of
heavy pauge steel, Similar
reinforcing members  are
used at other points
throughout the ¥.

Even the floor is formed
lmm one piece of solid steel.

You are protected overhead,
on all m]:_-s and underfoat in
the new Chevrolet,

over your head

POPULAR MECHANICS ADVERTISING SECTION SA

Chevrolet hasgone toextraor-
W dinary lengths to build safesy
Fox ecowomic  jnto every part and fea-
TRANSPORTATION  pure of the beautiful new
Chevrolet for 1936, The top of this car,
for example, is the world-famous Turret
Top—a solid sheet of scamless steel—a for-
tress of protection over your head, The cowl,
the rear panel, the two side panels and the
floor also are steel, heavily reinforced to
give maximum strength and ngidity., This
Turret Top construction—like New Per-
fected H'_r. draulic Brakes, Knee-Action®,
Shockproof Etctrmg_ and many any other im-
portant features—is exclusive to Chevrolet
in its price range. It typifies Chevrolet's
policy of giving you and your family that
extra motoring safety which is so important
today and which you naturally expect
to find in the only complete low-priced car.

CHEVROLET MOTOR CO., DETROIT, MICH.

Cooler in summer, too!
A series of temperature
readings taken under
the tropical sun of key

L .t W ut?mvnd that Chev-
Lfofog NEWA on rolet’s Solid Steel
Turret Top gives much

CONVENTIONAL T0F
INNULATION

n l!l:ltcrhpru:'ccr.lfln
apainst heat than ordi-
TUREET TOP INSULATION | 0 voh o tons, Kaye

Sanal Pt Don, Brius

e il Bmdalindt
f__—t_. Fabi 0" ibeak
-_.—j'_l.uln.l, Blwen il

sparts-
man, and RBill Cum-
mingl, national racing
chnm{:: assinted the
ucnrun who
EUPETY l!ed the tests,

TEMPERATURE TEST

let o Pil‘:l‘ U{ IUP Iibﬁc Ibﬂl-lt II:I l.l]l;'!'lﬂ Buare,

place it on a piece of headlining material, and put

th:m outin the sun on a hot day—with an o-rdmnr,r

thermometer under them. the same with a

ﬁbtﬂe of highly finished steel and a picce of head-
ning material. Then read the thermometers!

Only Chevrolet brings you these five other famous features so important to complete motoring satisfaction

NEW PERFECTED HYDRAULIC BRAKES..IMPROVED GLIDING ENEE-ACTION RIDE#*., GENUINE FISHER

NO DRAFT VENTILATION .. HIGH-COMPRESSION VALVE-IN-HEAD ENGINE. . SHOCEFROOF STEERING*
* dvailable in Master De Luxe models only,  Knee-Aetion, §20 addivional,

e onlly complete Lo prised cons
CHEVROLET

A GEMERAL MOTORS VALUE

When writing to advertisers please mention Popular Mechanics
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IMPROVED

PIADIL

Differentin Color, Greater
in Benefit and Results

—Yet essentially the same product that
was used by Bir Maleolm Campbell, by
Barney Oldfield, by wlnners of the 1033,
1034 and 19356 Indinnspolis S500-mile auto o
race—iased by milllons—tested, proved
and found to markedly Increase power
and performanece; reduce wenr: lnerease
mll ¢ reduce repalr expense and to
provide an unusual protectlon agninst
pommon damuge dangers to bearings

gears, valves, pistons and other vital

engine parts. 1 "’
Pyroll keeps abreast of steady improve- r “.
£ a?t‘---"-t' \
—

ment In automobile manufacture — the
use of alloy metals—and impmovement
In lubricant refining prosesses. Not Just
a “graphite oil'" although It comtains
colloldal graphite. Not just a “break-in"
oll: It does not aceelernte wear. IPyroil's
eolor is now o dark wine red.

FREE: INTERESTING AND IM- - R
PORTANT INFORMATION FOR &
EVERY CAR OWNER AND MA- i
CHINERY OPERATOR. This is in 'h—' Ay
chart, phommlcminghlt and un- % — i
derstandably written form and will = e
be sent Free on reguest o any in- -
quirer. Mail the coupon below at once!

Meanwhile, Insist on Genulne Pyroll at your serviee station,
garnge or other dealer. Manufactured and Guaranteed by Pyroll
f;;phmnﬁng.ﬁ\\'. V. Kidder, Founder, 56 Pyroll BHldg, LaCrosse,

Pyroil has been tested by Po Mechanics and is

used by Popular Mechanics' Presses and Equipment.

Genuine Pyroll (patent
protected) Bears This Sig-
nature on Every Can.

DISTRIBUTORS — For an
unusual business opportu-
nity, check coupon below.

(Contents—Continued)
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TODAY...

Almost Broke!

Yet tomorrow Tom Smith will be on his way
toward being a really successtul man . . .

OMEWHERE there is a Tom Smith—that name is as
/ ﬁfl)ud as any—who is practically flat broke, back on

his heels and discouraged today. Perhaps he's in debt.
Perhaps, as far as his job is concerned, he’s in a rut. Per-
haps he's just a victim of these trying times. Yet—he
gtill has wvision, imagination. And—ambition. He still
believes that he's going somewhere . . . somehow, some
way, some time. He hasn’t given up hope. He still be-
lieves in success and opportunity.
. Tom Smith will read this advertisement. No—there
is a better way of saying it. Tom Smith will study this
advertisement. He will read it once, then again, then
yet again. It will strike a responsive chord somewhere
within him. It will stir his dormant ambition, give
wings to his imagination, set his vision afire. And he
will act! As though Hope—as swilt and powerful as
lightning when it strikes—had suddenly taken pos-
session of him, he will take advantage of the oppor-
tunity this advertisement offers him. And then—

Six months from now, his friends will say, “Have
you heard about Tom Smith? Yes—just got a new job
with an increase in salary.” And two vears later, the
business journals in his field may report, *Thomas
Smith Appointed Manager.” And five years, , . or ten
... Of filteen years hence, the gign on his office door may
read ““Thomas Smith, President.”

All because Tom Smith had the vision, the imagina-
tion, the ambition, to recognize the significance of this
advertisement. Because he had the foresight to see that
here was his way to opportunity.

o ok K

This page advertises the training of LaSalle Extension
University. It is a unique university in many respects.

It utilizes Uncle Sam’s postal ser-
vice in its contacts with its stu-
dents. It is the university for those
men and women who work
by day in every type of
business and profession. It
is the university of the
clerk ambitious for success
in accountancy. It is the
university of the business
man with an eyve upon an
executive position. It is the

and your success training in the business field 1 have checked.

IEEENEEAEEENE AR

LA SALLE EXTENSION UNIVERSITY, Dept. s64.8, Chicago

I am in earnest about my success and I would like to have your special
booklet—without any cost or obligation to me—about my opportunities

university of men and
wam&né&'uung and mid-
dle aged, who wish to
become accountants,
bankers, sales managers, traffic experts or specialists in
some one of twenty different fields, In short, it is the
university for ambitious Eeuple, determined to suceeed,
who recognize that only by thorough specialized train-
m% can they reach their objectives,

n the history of LaSalle Extension University, there
have been more than 850,000 such men and women.
They have gladly substituted night hours of study for
night hours of aimless pleasure. They have sacrificed
hours of minor enjoyment to reach vears of major suc-
cess, They have studied hard—accumulated the accu-
rate, comprehensive and practical training LaSalle offers
by its famous Problem Method—thus wresting from
Life the suecess which long before many had thought
was not for them. )

The LaSalle Method is comprehensive, yes. It is
accurate, up-to-the-minute and alive. It is invaluable
training. But above all things, it is a Road Toward
Success. It is not an easy road. It is not the road for
sluggards, for those who refuse to sacrifice and work,
Rather, it leads to their destination only those who have
the will to jinish what they have once begun.

o

Perhaps you think that prophecy of Tom Smith's career
mentioned above is pure fantasy, Perhaps you feel it is
solely the product of an advertising writer's imagina-
tion. If such are your beliefs, you are wrong. For that
prophecy is based upon past experience—
| he past experience of thousands of discouraged Tom

Smiths who read just such an advertisement as this
years ago. Tom Smiths with vision and ambition and
:maEmnuqn who accepted LaSalle's offer of one of the
hooklets listed below. And—who found the bocklet so
intriguing, so full of hope, that they enrolled in LaSalle
« « » and as the months passed, they found themselves
rising out of their rut, reaching toward more attractive
and better-paying jobs. Finally, achieving rich and
deserved success in their chosen lines.

Tom Smith, wherever you are, whoever you are,
whatever are vour ambitions—here is your opportunity !
Are yor going to pass it by?

Ask for one of these
booklets—or a =milar
b o vour own hield of
bimineas. '[']1:'}" are [

O Business Managemont O Industrial Management
O Higher Aceountancy [l Modern Foremanship

O Traffic Management O Personnel Management
0 Modern Salesmanship [0 Business Correspondence
0 Commercial Law O Business English

O Law: Degree of LL. B. O Effective Speaking

0 Office Management

O Stenotypy

O Expert Bookkooping
0O C. P. A. Coaching

Name____. o o g S B R Age oo

LaSalle Extension University §

When writing to advertizsers please mention Popular Mechanics
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In a Malayan
Jungle 1 made my

Strangest” Find”
by Frank Buck

Author of “Bring *em back alive”
Tu?rmn and hnndlln? ferocious animals is no
a

joke, but I'd rather face a wild beast any day
than shave with a shoddy razor blade.

That's why it was almost tragic when I ran
out of Gillette blades a few months ago up in
the jungle of Negri Sembelin. But I found them
in a native tmdi')g‘ post, located on a bullock-
cart trail leading into a densa Hu.la{aa.n jungle.
I didn't know then why the Gillette blade stands
head and shoulders above all others —why it

ves me clean, easy shaves under all conditions.

at was before I visited the Gillette factory in
EBoston, and got the surprise of my life!

I never dreamed it took so much care to pro-
duce the Gillette blade, I saw the finest Swedish
steel put through one elaborate process after
another, I saw them perforated, hardened, tem-
pered, ﬁruund, honed, stropped and cut into in-
dividual blades by machines that are almost
unbelievably accurate. I met skilled technicians
who supervise the ingenious scientific devices
that constantly check and double-check for qual-
ity. I couldn't imagine such rigid inspection.

Yes, these blades seem to be examined as
closely as a bacteriologist searches for microbes
on a slide. And after the final inspection the
blades are sprayed with a special antiseptic and
placed in their sanitary waxed paper wrappers.

Now I know why I can shave every day, in
the jungle or out, and actually enjoy it! And
that goes whether I buy my C{il]et e blades in
New York, London or — Calecutta, Singa-
pore or Shanghai. They're equally sharp and
smooth-shaving. No wonder wild animals can't
keep me from shaving with Gillette blades,

Here are the fock about razor blades. Why let anyone
deprive you of shaving comfort by selling you a subsli-
tute! Ask for Gillette Blades ond be sure lo gel them.

GILLETTE SAFETY RAZOR COMPANY, BOSTON, MASS.
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Razor blades kept imecork ........cov0vvnveninnn 778
LAWN AND GARDEN
Starting slips from rose bushes ............00000 T48
Sundial pedestal made from porch balusters....... 753
Pelican shoe scraper ........ccciivinnsssnssnns 758
S0il in trench settled guickly to reset sod ,....... 789
Killing moles with carbon-monoxide gas ......... TAE
Cardener's dolly has four piveted wheels ........ 787
Animated scarecrow .........00000000000000002.800
STORE AND SHOP
Stamp-pad opened with string ........cc000c0use 770
Mold for casting display holders . ............... 787
Wet shop floors covered with radiator cores ......783

Keeping low spols out of awning .. ..ccoc000000..784

Price tags held in cotter keys...................800
WOODWORKING
Rack to hold saw accessories ........coccveuuean TE8
Finishing end grain of coarse woods ............T85
Glue spreader from pipe cleaner. .......cc0vcivcen 786
MISCELLANEOUS
Erasing typewritten sheet without solling copy....T48
Musical roller skates ......0c000covrnmnnrnnrnns 749
Stage curtain suspended on paperclips ........... T49
Lazy back for boat seat is portable ............. 752
Building your racer for the Soap Box Derby ...... 754
Unusual swing gives real theill ...............00 789
Cork knocker prevents pipe brealage ............ T&0
Storing skis to keep their shape ................ 762
Model railway building—Part V ................ 763
Carrying case for guns .......ccvvncnnasssannas 773
Imitation microphone for amateur stage plays . ...773
“Arrowhead,” a 21-ft. sloop—Part 2 ............ 774
Roller skates on wheelbarrow save your back .. ... T80
Photo enlarger with uniform illumination ........ TB1
White lead run through ricer to mix paint ....... TH4
Shot-bag weights to compound photo solutions. .. .TBS
Two ideas that help draftsmen .. ...........0000n TEE
Wire stripper removes insulation ............... 788
Indexing head for drill-press work .............. TBT

Electroplating with alloys
Mittens for rough work improvised from inner tube. 784
1 1 x tow behind car .. ........ 2+ 3. THT
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o
YOU

EVERY EXPERIENCE

CAN REPEAT ALMOST

IN LIFE

—EXCEPT

*

! 4

Topay is life. Tomorrow is a hope. Yesterday is
a dream. Nothing is so dead as a day that has
passed. Only the trailing clouds of memory remain.

One today upon another today —how quickly a
decade is built! Youth approaches manhoed in
high heart, embraces maturity as the period of his
conquest, then “remembers with a sigh the days
that are no more."”

So life goes=like that, NOW is the only oppor-
tunity. NOW is the moment of success. NOW men
decide — NOW men win or fail.

Are you one of the men who are wondering
today what will happen to them tomorrow? Then

remember this: If you take care of today, tomorrow
avill take care of itself. And one of the most im-
portant safeguards you can take is to be certain
your fraining is modern .. . that you are adequately
equipped to master the problems of 1936. Today,
in almost every line of human endeavor, ambitious
men are modernizing their training by spare-time
study of International Correspondence Schools
Courses, Their action is a guide to you—and
NOW is the time to act! Complete information on
any subject in which you are interested will be
sent without cost or obligation. The coupon is for
your convenience, Return it today.

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5615-H, SCRANTON, PENNA.

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

TECHNICAL AND INDUSTRIAL COURSES
[ Heat Treatment of Metals O Flumbing [0 Steam Fitting
[ Shent Metal Worker O Henting O ¥ entilation
O Telegraph Engineer O Air Conditioning
O Teleplions Work 0 Radio [ Steam Engloser
O Mechanieal Enginerrlng [ Steam Electric Engloeer
0O Meehaniosl Draftaman O Mnarine Enginesr

0 Architect

O Arebiteotural Diraltemsn
O Building Estimating

0O Contracioe amnd Pulddsr
[ Structural Droaltaman

O Biruetural Engineer

[l Bridge Engluoer

Ll Bridge and Building Forsman
O Chemistry

[0 Pharmaey

O Coal Mining

£ Mine Foreman

O Management of Inventlons O Maechinlst O Tooltnaker [ I B Locomotives [0 Navigation
O Electrical Engineer [ Patternmaker O B H. Bection Foreman 0 Cotton Manulnetoring
[0 Elvetric Lighting O Diese] Engines O Air Brakes [ I I Bignalmen [0 Woolen Munufacturing

O Agriculturs

O Fruit Clrowing
O Foultry Farmiog

[ Welding, Electric and Cias
I{nndml Bhop Blueprints
Bailermakes

[ Aviation Enginea
L Automehile Mechanka
O Relrigerntion

0 Highway Engineering

o [ Civil Enginoering

o O Surveying and Mapping
BUSINESS TRAINING COURSES

] Businesa Management 0 C, P. Accountant I Barvice Fintion Balsmanship

O Offios Management [ Beokkeeping [ First Year Callege

O I'mdustrial Management [] Beoretarial Work O Business Correapondencs

0O Grade SBehool Bubjects
[ High Behool Subjects
O College Prepamtory

O Traffic Management 0] Bpaninh O Frensh O Stenography and Typing O Muostrating

O Aseountaney [] Balesrnanship [ Civil Bervies O Muil Carrler [0 Cartooning .

O Coat Acoounisnt O Adveriising O Railway Mall Clerk O Lettering Show Cards [ Bigns
O Apartment House Management

Name - Age... Address...

City... alale.., Presend Position... N FRP—

H yuu rﬂlde 'l-fl r:‘urw—.iu wml- um v:.-upm:; fa Hul Jn-fwnu:mrwl :-:.-fr--wrld!mrn Behowla (unudwn f;im#fd, HM-Irrui f-ﬂmd'lr
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™ Diesel

e

Diesel engines—because of their high efficiency, de-
pendability, and economy of operation—are fast replac-
ing steam and gasoline engines in power plants, motor trucks a
busses, locomotives and shipe, aircraft, tractors, dredges,
drills, pumps, etc.—opening up an increasing number of well-
paid jobs for Diesel-trained men. The field of Diesel Engineer-
Ing is on the u de and continually expanding. It will pro-
vide stendy employment and advancement for those properly
trained in this new industry—as long a3 they need to work.

You get complete information on all the latest Diesel de-
velopments—two- and four-stroke cycles; low- and high-speed
and heavy-duty t i Diesel-electric generating systems, etc.
—in our course. Includes all text material—with dia-
grams for quick understanding of this new power,

American School, Dept. D545, Drexel

Turn Your Spare Time

DON'T

N

oL W,

BUY

Mandolin |
Guitar
Banjo or

Drums

Don't buy
Guitar
Mandolin,
Banjo, or
Dirums, until you

Out — Good

El““ ﬂ'i;'{;’h“ for $1.00
Slingerland Mny-

Bells, Guaran- @ _ Credit
teed BDlore for | =

-

our Money,

Yonderful,
snappy, powerful,
pleasing  tone. No
equal in price.
on easy payvments and
5 days free trinl by all
leading music dealers.

Bend for free eata-
Ing., Mention instru-
ment wanted and near-
eat musie dealer,

Write today:

Slingerland Musical Instrument Mig. Co,,
1325 Belden Ave., Chicago, lil.

When writing please mention Popular Mechanics
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Engineer

Is Your Job Safe

Just as the gasoline engine
changed or wiped out the jobs
of thousands who depended
on horse-drawn vehicles for
their living—just aselectricity
changed the entire set-up in
the fields of light and power
—=0 now the Diesel engine is
fast invading both the power
and transportation fields, and
threatening the present jobs
of thousands of workers.

If jobsin your line are steadi-
ly growing scarcer, you owe it
to yoursell to investigate this
new, progressive, uncrowded
line, that will offer good open-
| ings for many years to come.

i!#h

Diesel—The Newest, Faest-Growlnf! Power

Mow is your chanee to get into a big new industry and grow up with
it to an fm t ton. Today there ia practically no competi-
tion in the field, but the increasing use of Dicssl engines will

141
jeael

nd result in keen competition for joba in the near future. By starting

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

What This New Field Offers You
Get our Free Diesel Booklet and Inamndall a!hmlt l&umﬂmﬂ t.i
- line—its riumities a requinmen’ u
Hﬂﬁ‘it[‘;’“ﬂfﬁi field u[lrf-?f;:ru—how rapidly the Diesel industry
hus developed during the Iast three yearm—the large number of
Diesel engines and accessories beingmanufactured today—how quickly
you can obtain o complete understanding ol Diesel engine pri nciples
and operation by home a.tud{ during your spare time—without inter-

fering with your regular wor -
infermation involves no obligation— but it may mark
Asking for in ation inv %JA'&" ot T Ealeratien.

the turning poist in your lfe. Write TO

Avenue at 58th Street, Chicago, lllinois
into Dollars

'RADIO ENGINEERING

RCA Institutes offers nn intensive course of high standard
embracing all phases of Radio, Proctieal training with modern
equipment nt New Yorlk and Chirago schools.  Also
specialized courses and Home Study Courses under

“Na obligntion” plan,  Nestrated Cataleg an request

RCA INSTITUTES, Inc, &5

75 Varick Street, New York, N. Y,
1154 Merchandise Mart, Chicago
Recognized Standard wn Radis Inatruction Since 15805

BE.A CUNTRT7ZNA VRITE

TRAFFIC INSPECTOR RTINS

YOU CAN QUALIFY QUICKLY FOR A
/ Eﬂﬂﬂ‘ POSITION

Farcinsting, henlthinl work for miishls, artive men trained
an Kailwwy wud Nus Pamenger Trofic Inapaciora, Bhart, home-
sty conerse qualifing you, ssd upen enmplethon, we |LH[I1- plure
au &k up to $1A8 par moath, plus expenses, Lo start, o Fofund
Fettiom,  Ambitlom . mim  Acvane mpidly with experieae.
Carpatast demand for trained men, Free ket out|ines oo
T ANDARD E558 TRAINING INSTITUTE
BUSIN
Diw. :.I;'r;. Dl tmlo: M. T,

Thegin Todsy. Wrile for my Fres Dook, “How 1o Becoms u Good
Penimas 1t eontnine specimens and tells how cthers lenrned o
write in spars time. Your name elogantly written on o esrd if yoo
encloss #laimp for pestage. Write todey. Fao We TAMBLYMN,
~ 418 Ridge Bidg., Kansss Chy, Ma.

AT HOME You ean learn by our modern and
original syntem of inatruotion every partol o Wahch
Mepairing Trade mt homa. Yo can BRIT MODEY W r_;.rr
lenrning and prepare yoursshi for o well paying
pomition or start in business aiter completing our
ecoursé ol instruction. Good watoch repairers aro
in demand and generally earn very mnlurics.
For particulare -ppl:; tallh‘:_mh il
Whiconsin Scheol o
524 E. Mason 51, MILWAUKEL, 'I'I':.
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I'M SORRY
JOHN-BUT |
| CAN'T SEE |

SOY...THAT'S
WHY RUTH =

BROKE HER DATE WITH ME

1 e —————
I;"HEILG JOHN

- WHATS THE IDEA @i}
'f]“" OF THE LONG FACE 2

-~

NO JOB-NO MONEY-
AND NOW,NO G/RL

WELL YOU COULD HAVE
'EM AND THE GIRL TOO,

/" BUT | HAVEN'T BUT YOU DON'T NEED
HAD THE MONEY FOR| MUCH MONEY WITH THEIR
| TRAINING LIKE THAT,| NEW FINANCE PLAN.

(EGTH'.-IT SEEMS
L

IKE A FELLOW'S ! GEORGE-AND BESIDES, | COME ON UPTO THE
GOT TO HAVE A \F YOUD TAKEN MY TIP_ & 1 LOST THE ADYOU (| HOUSE-IVE GOT ANOTHER
CAR AND PLENTY /| ABOUT COYNE TRAINING =\ GAVE ME ],l ONE OF THEIR ADS—

' AND ENROLLED WHEN Vi

~—J YOU CAN
'EEN'H'IHTHE ‘ e
I

COUPON I;\-
RIGHT NOw ! & !

| OF DOUGH
T0 GET THE

BREAKS

sl

# of Yo STOP WISHING
THREE MUHTHS LBTER EU'?!"THI'S CERTAINLY far A GGDDLPG}‘ Jﬂﬁ

N THE ccwwf| 5"?‘3“11 IS A GREAT WAY TO LEARN l‘ITY
| ELECTRICITY-ILL BE THROUGH TR
/l IN ANOTHER WEEK AND READY and GET uHE
=" FORA KEAL JOB~-THEN LET MANY EARN $30, $40,
- RUTH AND GEQRGE WATCH $50 A WEEK %ﬁgrgg
_ f . MY QMGHE' a5 Jdon's care whethar you are

ik
e, Elceiricly, offers you,a real money making

S AbRT Rt B S

r.ru mm drlllr -f(ﬂ‘ ll,....l!l.!'iﬁl

TR Gt
UHEY Iﬂd
; I merllﬁlﬂhlml ﬁl’ L&
mr l.'-l'n Foo e
(SEOREE 15 OKAY! G & t:;{u‘::‘“ ‘Gﬂ)‘fm.m, S oa
ora

! 0l TO n
“EéEGDugG f i"liﬁnancmi'uur Trnlnlngl
BEST Mn“ E“nﬂlﬂrk lulm%ﬁmg h.?{‘t\

COME ON, SUGAR'!— WE'RE GOING TO
CELEBRATE — 1 GOT ANOTHER RAISE,
TODAY, AND THAT MEANS WE'RE READY

date oo siart
FTE nlrlu! tral

e )
f: R 9.0 Lot o k)

LEWTS. Presidant
YNE ELECTRICAL SCHOOL, Dept. ba-T2
' gb 5. Paulina St., l:hlﬂml'ﬁ [
Send Free Book with all details of |
Coyne Training and Finance Flan.

COYN ELECTRICAL SCHOOL !&;__‘5_. N e

oo -y hugogipar A oo
Ve i oriis & pasi o pontrmrd” et

When writing to advertisers please mention Popular Mechanics

kr.r;m.w WAHKE YOU UP.
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Arrest Him, Officer!

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

| b ! il

AR
RATO
Quveer 2°

Follow This Man'

ECRET Service Operator No. 38 is on the job. . . follow him
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 mystery! BETTER than fiction because every word
iz TRUE. No cbligation. Just mail me the coupon and get—

FREE The Confidential Reports
No. 38 Made to His Chief
And the best part of it all is this—it mav open your eyes to
the great opportunity for YOU as a well paid Finger Print
Expert. This is a young, fast-growing profession. The kind of
work vou would like, Excitement! Thrills! Travel! A regular
monthly salary. Reward money. And remember; graduates of
thia school HEAD 47% of afl Identification Bureaus in the
U. 8. Quick! Mail the Coupon NOW and I'll send you these
Free Confidential Reports!

INSTITUTE OF APPLIED SCIENCE
1920 Sunnyside Ave., Dept. 13-55 Chicago, Illinois
'u----------------------------,

B Institute of Applied Science i
= 1920 Sunnyside Ave., Dept. 13-55, Chicago, Illinois =
B Gentlemen:—Without any obligation whatsoever, send 2
B me the Reports of Operator No. 38, also your illustrated &
B Free Book on Finger Prints and your low prices and o
B Easy Terms Offer. Literature will NOT be sent to boys i
= under 17 years of age. L

n
B Name e -
N ]
g Address .
: :

Age

~ . -

When writing please mention Popular Mechanics
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$200 to 5500
s Month—Thils s -
the kind of you
should ook Iorward Lo earning in avis-
tlon. But remember it 18 the type of pay
earnad only by the completely tralned and
specialized FPllots and Mechanics—men who
have started by proper aviation training such
a8 LINCOLN offers youl .
Your Government Pilot's License n
Lineoln Approved Flying School train- Z:E":.:l-"? ,ﬁ'\ DN
Ing ineludes everything to moke you & -
first class Pilot. Here you train for = s
Government License as Transport, Lim- %
itedd Commercinl, Private or Amateur <0
Pllot. You learn straight flying, night
fying, blind Aying hgﬁltnstmmmt. radio beam fying, cross
country fOying, scrobatices, spot landing, serinl navigation.
Your Government Mechanic"s License
Lineoln Approved Meshanics School tralning 13 all-complete,
giving you every requirement for Government License as
Alrplane and Enging Mechanle, You rebulld modern alrplanes
under factory standards. Tml.n!n.r alss inecludes serial radio,
welding, instroment repalr. Machins shop practice, ete.
Exceptional Facilities—Government Approved School
There 15 no substitute for the Erm:tlcal gxperlence you get In
the LINCOLN Government pproved rllll'll'? School.
100,000 Lindbergh Alrport eovering 160 acres of level land.
Modern buildings, thoroughly equipped. Factory methods, eom-
bined with shop and Isboratory practice, make learning easy nnd
thorough. Biplanes, low wing and high wing monoplanes
transport eabin planes for complete experience, Planes inspeet:
anil n?.hl‘ﬂ'lr'mi by U, 8. Department of Commerece,
Both Flight and Mechanies School

under Government Bupervislon. Now
in the 26th reﬁr: 16 years teaching
aviation, Individual instructlion meth-
ods assure rapld and more thorough

Fmilﬂ‘&

*Special Mote: Right now we can
offer a limited number of ambitious
men part-time employment to eover
east of board and room while tralning.
Hurry! Wrlte now. Plense state your

LINCOLN AIRPLANE & FLYTNG SCHOOL
FOGF Alrorafi Didg. Limcain, Hebrasha &

LEARN CARTOONING

by the method that has developed hundreds suceessfully. Send
pname, address and age for Iree ebart to test your abllity.

The Landon Scheal, 1738 MNatienal EBldg., Cleveland, Ohle

DEGREE IN

TWO YEARS

B.5. Doegres in Electrigal, Civil, Chemlcal, Radio, Me-
chanieal ar Asronautical Engineering in two years,
Located in an indusirial center with that Englnesr-
ing atmosphere. Earn board, Low twitisn. Preparatory
Department, Enter June, Sepl., Dec., March, Catalog.

InpiaNA TecunicaL CoLLEGE

229 Enst Washington 5Sit.,, Fort Wayne, Indiana

WHY NU,T gpend epring, summer, fall,
nhrﬂnﬁ butterflles — in-
gects? 1 buy hundreds of kinds for collections.
Bomre worih Bl to 87 eseh, Binpds onidoor worle with my In-
#runtinns, ||h.-1.|.|c|'|||i price lsi. Frofit. Dlessare. Bewd [o=
o Ln:tlnrtﬁ'pﬂii'iu ]Llrﬂ‘-;ltid Proaperins, f-rinl. Hnl;-i:
AL Box 1424, San Diego, Cailf. e e

GOYT.JOBS)

|
LYYW LA { ) Village Corrier
1P. Q. Laborer
IR ILLUAN VR, F. D, Carrier
J8pecial Agent [ )Bten
Vo ustama | napecior :_ JU.H,
{

3 FEMALE

rder Patrol
City Muil Carrier Telephone Opr.

P, 0. Clerk Watchman
Matron { IMeat Inspector
I‘Fpﬂ'iﬂ Invﬁﬁntw{ YHecret Bervioe Opr
Typint { 1File Clerk
OIMENT INSTRUCTION SERVICE
Dept. 111 St Leouls, Ma.

# Jars "How (o Qualify for
ernm P ' marked “X'. H-hlrilé.
E’-igmufr::lnpnn:tmlﬁ.u. ete, ALL HENT FRE
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Broadeasting Stations employ

mi ers, engineers, operators,

installntion and maintenance men

for jobs paying up to £5000 a
FELr,

Bet servicing pays many N, R. L.

n year for their
Full time men make

men $200 to
Bpare time,

ns much ns 30, 550, 375 a week.

=Ll (i) —

Making, installing and servicing

Loud Speaker apparntus is an-

othoer liruwin;;, money-making
field for Radio trained men,

13A

at Home

I'll trainYou Quicl:ly for
Radio's GOOD spare time g
and full timeJobs « « « L

Why slave your life away

Mail Coupon
FREE

for
Information

in a no-future job? Why
skimp, why serape, tryvin
to pay your billsT I
train you quickly for o
live=wire ficld with a fu-
ture—RADIO, 330, 350,

Some Other Jobs
NR.L Trains Men Far

Broadeast Engineer,

Operator in Brondeast Station.,

Aireraft Radio Operator,

Uperntor of Airway Beacons,

Grovernment Radio Operator,

Radio Operator on Ships.

EBervicemnn of Loud Bpenker Sya-
tems,

Installation Engineer of Loud
Bpeaker Systems.

Salea Manager for Retnil Stores,

Serviee Manager for Retail Stores,

Auto Radio Installation and Serv-
iceman,

Televigion Broadeast Operator,

Television Enginesr,

Bet Servicing E:ptrh

The Tested Way to BETTER PAY

£75 o week—that's what
many Radio Experts make. 835, $10, $15 o week extra
money—that's what many of my students make in
their apare time while learning, My froo book tells yvou
about Radio’s spare time and full time oppartunities—
about my tested training—about my students and
raduates—what they are doing nnd making. Get this
ﬁDﬂii. Be a Rodio Expert. The Hadio field = big
enough to absorb many more properly trained men.

Many Radio Experts Make
$30, $50, 575 a Week

Bpare time and full time Radlo Servicing, Installing, Operat-
ing, Maintaining Brosdoast, Aviation Radio, Commercisl
Bhip and Televislon stations, a Hadio serviee business of
our own—I'll traln you for these and other spportunities
1 the manufacture, sale and service of Radio, Loud 8
and Telpvislon apparatus, My FREE book tells you sbout
the many money-making opportunities In Radio. Get a
COPY. all coupon today.

Save—Learn at Home in Your Spare Time

You don't have to leave home sand spend $500 to $1.000 to
lenrn Hadlo, I'll traln you qulckly and inex ively right
In your own home and our Bpare tme. 'Fnu don't peed
a high sohool or eollege educatlon. Many of my successful
Eﬂrﬂd usates didn't even finish grade sehool. My praotieal 50-
method of tralning—hall with lessons, hall with Hadio
equipment—ygives you broad proctical expecience—mnkes
learning ot home easy, fascinating, practical and rapld,

Many Make $5, $10, $15 a Week Extra
in Spare Time While Learning

My book shows how my special training, Instruction mute-
rial, plans, ideas, and my twenty yenrs' experience training
men for Hadlo careers has helped many students make 2200
to $1,000 & year (n their spare tlme. My Course 1S fAmous
as “the one that pays for itseff,”

Your Money Back if Not Satisfied

I'm so sure you will be satisfied with my training that I
agree In writing to refund every penny of your money if
ol are not entirely satlafed with my Lesson and Instroe-
on Servieo when you fAnish,

Find Out What Radio Offers You

Act today, Mall the coupon. My 64-page book will be
sent free to any ambitious fellow over 15 years of
age. It tells about Redloe's opportunities—explains
the sighteen star features of my Course—showa
letters of what others are doing and making,

Made Up To 5400 a Month

s "I was working In o
garage with no future
in sight. My wile and
1 decided to put aside
enough lu..{ur for your
Counse, ‘e have not
regretted €. I hawve
made a8 high aa 2400 &

- | GOWOLPE, 1303 Rdes

gL ; 'K, 1202 Eden

Bt., Elkhoart, Indianm,

510 to 525 Weekly in Spare Time

1 nm making from $10 ]

to 325 a week Lo gpare

time, while still hold-
ing my regular job as &
machinlst, have
carned enough to pay
for your Course many

times over. Only a

trained man ean servioe

sets nowadays. I owe
my success to N, R, IL"—WILLIAM

F. RUPP, R. F. D. No. 1, Conshg-

hocken, Fenna,

Chief Operator in Broadcasting
r Station

“When T had complot-
ed the fArst twenly les-
gond, T had obtalned my
lleense ms a Radio

Broadeast Opera-
tor and immed]-

ately joined Sta-

tlon WhiPQC

where I am now Chlef Op-
erator. I do not hesitate
to recommend N. R, I,
‘Tralning to anyope,™

— HOLLIZ F.
HAYES, 85Mad-
ison 8t., Lapreer,
Michigan

+‘§“¢ .
vcaﬁ.ﬂ""
aﬂd&ﬁ'ﬁ
7 & &
V4 ‘4-3 52 &

¥
{‘\uﬁ‘}};é\r _‘;:T' .',- -

4 & I o
Gl ST R M o -
There is no obligation. Mail the coupon in f%." o .:%',_;q o
an envelope of paste on 1 cent post eard, 0‘}' L LN P e
/. T g L L .
J. E. SMITH, President 5%, dfetd® P
National Radio Institute ‘E‘t "3’,9,. ‘@135 *\" 3 o .__-' v
Department &EP q:‘}.'#‘:ﬂ’ 1:,3\‘;9 o : P
Whashington, D. C. . L o v’ - -
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Theres Quicker,
Blgger MON__EY for YOU

POULT RY
RAISING.

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

YOU Can Do
What They
Hﬂ'r.re Dune

Spare Time or Full Time
YOU Can Cash-In BIG

lnstond of koocking st yoor door, !“"'__"' 'L ""' _IH, I‘".,”_'."_
Upporigmity is walting f[or You i youar ‘r.r_h:“'n .| werEin 1 '|.
hack :rard" l!lluu“ "5 have turned o try farm." W, 1, unl b,
Pouliry M T FPART TIME 1

:l'\ T H\. "'ﬂ\] 'n or Fl J] TIME BIQ
PAY. Many wiart off in Just n amall
way——with & back-ywrd or vaceni lot
flock. My profii-producing methods will
mike anly o lew hens pay. No maiier
what you're doing now—1 will show you
II||“ to minrt mnel kedp golng sio |a..-||:||_|._
.'ll]lt |.--u|'r1' PaERT mre e rnnd ing b

high prices—prices that mean s hend- : "'1[
g miargin ol praflt on every egg of - " &
hird you ean prodocse L'hera's not
i doubt sbogt it—Y 0T CAN CAEH-
IN BIG, I'Nl PROVE that I ean put

NOU wmong the big mweney makers
—QUTCK.

My Proved Methods Assure
Sur:tesa nght from START

ol guess work™ are talke
li

L I
r r-\.il w pay YOU L

Ml'l; dupresshan-proat,
FREE BOOK EXPLAINS

- Ay h._:. new, Free book

132 Pages
of Money-
makingFACTS
Get this FREE Book NOW/

Harrv M, Lamon, President,
The Nationzl Poultry Institute
Adams Center, M. Y. Dept. 37-A

I want to know how fto make blg money ralsing poultry.
Bend me your FREE book explaining your home-study
courde and PROVED methoda.

“law 1 Flolss
L Flrinas

rrie sl s witicrm f vjee @ grrvadit

Gt im bime (or QU7 -.| FL, BTG E

Lk |1- Pion't deisy & d el this
[ e wyery mert mail,

AQOreEE., . ... ucan i a s s E e ey

CIF cvsicnnninns P T s - Py

EETTRETTET TR EL L L L L LR DLl
TR
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TRI-'STATE COLLEGE

B.S5. D‘Ell'eu in 2 Years
B. 8. Degree in Civil, Electrical,
Mechanical, Chemical, Radio, Aero-
nautical Engineering; Business Ad-
ministration and Accounting. World
famous for technical two-year courses,
Work intensive and courses com-
plete. Non-essentials eliminated.
Tuition and living costs low. For
ambitipus, earnest students, Those
who lack high school training may
make up required work. Students

| from all parts of the world. Graduates suce
eSS cessful.  Enter Junme, September, January,
SCHOOL OF ?«-‘T;E';'h. Wntﬂp or chart, “Does A Degree
in Engineering Pay?™ Also caralog.
ENGINEERING 456 COLLEGE AVE.
53RD YEAR ANGOLA, IND.,

PARKS AIR COLLEGE —

PARKS AIRPORT EAST ST.LOUIS, ILL:

Offers you college education majoring in aviation
Three Z-year courses Jepding to BB, Dwegress In Aeronnutieal
Engineering, Aviation Adminlstration, Aviatlon Meechanics. 100
pere mirport. 14 boikdl 25 In Iarult!.' 5,000,000 miles Night
tralning., 1483 planes, 438 motors repalred and rebullt In shopa,
Graduates with all leading aviatlon companles. Dormitories,
caleteria on Fleld. B-ummer T.erm July 6. Catalog. Write
gth "’EAR STRAR, DEPT. PM-5
PARKS Alﬂ‘l‘ﬂll"r EAST 5T. LOUIS, ILL.

Want a career in
PHOTOGRAPHY?

Wonderful money-making opportunities In
I'.hh grn'wil'-fI flesd. Earn while learning, Prac-
Individual instruction In every branch

0[ Protessionn] and Amateur Photography.
FPereonal Attendsnce and Home Study courses,
Z6th year. Free Booklet.

MNEW YORK INSTITUTE OF PHOTOGRAPHY
(Dept. 49)

10 West 33 Strest New York

MAKE 550 TO 5100 A WEEK !
Many of our sucecesaful students are now maklog
big money. Our simple methods make 16 fun to
wafn Commerclal Ari, Cariconing and Deslaning al _home,
inm pare time, New |ow tuil-lln I"I-Iﬂ- Write lur big fres
book, "ART fer Plensure gnd Profil,"” teday, Bisie age.
STUDID 125, w-ﬁEHtHETDH SCHOOL GF ART

1115—I5th ST., WASHINGTON, D. C.

Urenter opporiunities now in advertising.
Learn easily and guickly in spare tiime. Prac=
tiral work No text books, Old established
sohonl, Low tuition—Essy terme.  Semd Jor
Jree bookiet of teeresting injormation.
Page-Davis School of Advertising
Dept. 1355, 3601 Mich. Ave., Chicage

| LOOK! Baby Chicks
THOUSANDS WEEKLY ALL YEAR

Fhyent qn.ul{ & :_..-_r". I 40 breeda. Hybrid Baby Pullets and Cock-

la. B. W ;} Tested. Duweklinge, Goalings, Buly Turksys, Gulssas,
o buslsew TT FEAFE, ‘Catalug ires. Hobob Hstoberiea, Box M.
Gumbar, Ohio,

MAILFOR FREE INFORMATION

BEDFORB 1117 Bediord Ave., Dept. PM-36

Brooklyn, New York City, N. Y.

O Auto Mechanic O Talking Pictures
O Aviation Mechanic 0O Welding

[0 Aeronautical Engincering

O Refrigeration 1 Machine Shop
O Oil Burner [ Diesel Engineering
[0 Air Conditioning [J Sign Painting
[0 Electrical O Window Display
O Radio and Television Mechanic

0 Architectural-Mechanical Drafting
O Armature Winding

O Diesel Engines
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NATIONAL SCHOOLS .ovoonc:

AHIGHLY DEVELOPED DUAL COURSE IN GAS aud

O1ESEL:

Ambitious Men of All Ages Can Qualify for Good Pay

= . . NATIONAL’S
Jobs in the Fast Growing Diesel Trade ot Totiti
Established in 1905, National Schools’ course of Diesel Training is the outgrowth Includes
of years of successiul development. The instruetion 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 Engi
Easy, Fascinating ‘“‘Shop-Practice’” Method P

The day you begin your Training st National you start right in with a practieal job on the most modern Natural Gas
Gas and_Diesel equipment, ineluding Caterpillar, Cummins, MeCormick-Deering, Hercules, Venn- Auto=Diesal Elec=
Severn, Fairbanks-Morse, Enterprise, and many others. The work is actunlly a pleasure for students— ri
easy to understand—ever-faacinating. Yoo learn in a few months what would ordinarily take far longer. Mlﬂ:} “Shn

ne P

1 ,_FE_!U No Dummy Equipment at National Batteries

LY ‘r« 1

| ; The vast installation of modern Gas and Diesel equipment here is
all used by vou in learning vour trade. You learn to azsemble and
dis-nssemble all parts, learn trouble-shooting: operating and all
eseentinls to qualifly you for big-pay Gae and Diesel opportunities.
Your instruction j2 personaliged under direet supervision of o
lurge staff of experts.

LEARN IN LOS ANGELES, Playground of America

RAILROAD FARE ALLOWED EARN ROOM AND BOARD

For n limited time, eonch I. K. |We help students obinin part-
fare allowed to L. A. from any [time jobs to earn room and
part of the U. 8, board while learning.

| FREE BOOK OF FACTS

[ o
| NATIONAL SCHOOLS, Los Angeles, Calif, :
| Depe. PMA-S, 4000 So. Flgueron St. 1
1 |
| NAME |
A |
BN TR L i R R s b am !
| |
. T i P RIS Pn STATE I
whip P P i M~ arhe
i -fl;-'-;"L'-'f'"_I:.. piillag Dieped L _____ — . S S S M ——— -Il

When writing te advertisers please mention Popular Mechanica
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MORE PAY
aggﬂqer J o B !

(WA

Get out of overalls! If you are a shop
worker, DRAFTING will put vou in
line for guick promotion
and better pay. If vou are
B boss or office \L'ur'I-Lt"!'.
Drafting means incrensed

mrl._ju E power and more
efficiency. Write Today
for Free Book | W

=l

[/

£

The Road to Adrancement

RAFTING

In every walk of life practical training in DRAFTSMAN-
SHIP will prove valuable. Even if yvou don't aeccept a job
as o DRAFTSMAN, vou will be money ahead by taking
Engineer Dobe's Course. You will be amazed at the speed
with which you can learn in your own home in your spare
time by Engineer Dobe's PRACTICAL METHOD.

JOBS NOW OPEN

In all industries, Drafting leads the way. In Aviation,
Electricity, Buoilding, Machinery, Automeohile, Draftsmen
must be used, and their work comes first. Recovery in
industry_and building is definitely on the way. Many
trained Draftsmen will be needed on better jobs at better
pay and shorter hours. Prepare NOW |

Learn at Home From an Engineer

I will teach you my practical method that has been suceess-
ful with thousands gince 1900. I will furnish vou with all
tools and a drawing table. I will teach you in a very sghort
time by mail in your spare time until you actually have a
desirable Draftsman’s joh, or Frmnru you for better pay in
the job you now havae. Xo High Schosl or previous experience
neaded.  You must he entirely satisfled with my personal train-
1!_!: UNTIL COMPETENT and until mssisted to o position, OB
115'::_.'].,!? FTI‘T;"L LL Lr?’l:.l’: : Complete Ourfir,
- ¥ *a A § size 20x25 in.

end get the training. Prepara '

for more pay and a better Jurnished
ioh. Bend tha eoopon be- ro you.
low TODAY ! Time is

money! Don't delayl

These TOOLS and 0thes ~ e
ESEU IPMEN T\“x &., /7

Given When You Start

Frece Book ./

] -
.
= ENGINEER DOBE, Div. 33-75 Libertyville, IIl. &
s Bend me your free book, “SBuccessful Draftsmanshipn”™ and ex- =
® plain Low you will assist me to a good position as & draftsman, =
& Name x5 . Age_ -
s Address .
]
s Post Office. e State_ .:
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L ]
Diesel Engines and Aviation!

Prepare now for the wonderful opportunities. 8 wesks®
training fits youi for a job that®s waiting for you or to open
your own repair shop.

Livingston, Texas

Clendenin, W. Va.

Dear Mac: I have been work- Dear Mac: Send me a cata-
ing might hard since 1 log, 1 just want to look over
graduated from your school, the old school. | am getting

with the Ford Motor Co. and
am getting along fine, Of
course | could not expect top
wagdes at the start, but [ have
already had one salary in-
crease. 5o I guess my work
is entirely satisfactory,
thanks to your school. tors and to you also.
Herman Wilson, Foreman.

F a E E Wﬁmﬂ Free Book., Get the

facts about jobs; and Low Tuitlon Offers.

Sending for this Book doesn't obligate you.

It obligates ME to tell YOU how you can train for Big
Money in elght short weeks. Address Dept. 10-29,
AUTOMOBILE — DIESEL

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

along fine, doing a good busi-
ness, all thanks o you and
your tralning. Will you send
me another Diploma, as
mine was destroved., 1 was
in the cluss of "21. 1 send my
best regards to the Instruc-

Be a High School

(e 11 [VE L €= Hizh Bchool edueation is very Im-
‘Pﬁmnt Tar advancement soclall
and in business and Industry. Don't be handieapped all
your life. Be n High School graduste. Start your training now,
You esn eto oor timrlrl'ltd High School course at home as
rapidly a8 your time and shilites permit, Many finish in 2 years or
lean. Course equivalent to resident school work — propares yoo
"ﬂl.m:'&lﬂﬂﬁ to 'L‘ﬂg!ll‘ﬁ %ﬂhmd H...ﬂ]'..‘-!:l.;.'l lnpp‘:a m
L =C‘rld-|.|:ﬂ'l' . 8, mblecta alréady completed,
mtilgects f desired. Free Bulletin on requeat. Mo obligation.

School, Dpt. H-548, Drexel at 58th, Chicage

INTEMEIVE PRACTICAL TECHNICAL COURSER. Nos-
| essentinls omitted., TIME AND MONEY BAVED. Diegren in
L] . Eleatrienl, Meogkaniral, Birusiursl, Arehiiestarnl, Ciwil,
Acronautienl, Highway. Alss shorter courses in Electricity,
Badis. Eleetric Hefrignration, Powes Plant, Dealtieg, Boidise,
Low tuftdon. Extspsive modern egquipment. Part-lime work for

| board nnd room. 34 yre." experience pmdvcing surcessiul men,
| patars, Catalng (res,
AND Emrzn.:v-fw;
One of our Iowa students started in & very small way—now
FR
Chieago School of Watchmaking, Dipd. 3801, 155 K. Clark 5., CHICASD,
Athome—In spare time. Mian
ark Wonders With and requirements.

loealed sl ever U, 5. and foredgn lsode, leolding reeponeibles posi-
FINLAY ENGINEERING COLLEGE
BY OUR PROFIT-SHARING PLAN
doing over $30,000 & year. Another in Wisconsin, over §10,000
°f h.[u-—l'ﬂ!th‘l ¥ wall. e, and incremsa
e gheir earn o | “In'lhm
NORTH AMERICAN INSTITUTE, Daptl. 1355

Vions. Approved by industry, endorsed by gradosies and sdiu-
1001 indiana Avenus Kansas City, Ma.
OUR GRADUATES SUCCEED
the first year. Duy or night classes. Call or write for EE BOOK,
¥
o o Wk e tree Cocklor o 1o
F601 Michigan Avenss Chicago, liinals

When writing to advertisers please mention Popular Mechanics
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Train at Home---Under Factory Engineers

for 600D PAy &ar&ﬂme ana/ Full-Time Jobs

APPOINTED BY RADIO MANUFACTURERS TO SUPERVISE R-T-I TRAINING

This is the R-T-1 Advisory Board
and Executives of
large Radio firms—appointed by

—Engineers

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

these firms to supervise and direct | Training.

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

whoe has directed
training of 100,000
men. Read whata
few students say.

“Made my frst spare
time money afier fin=
ishing four lessona.
Uver 3500 spare tima
mouey in 10 monihs,
R-T-1 is O.K."
DiElmer Grote, HRouts
b, Greenville, Ohio

I mmide $14.25 in Grst
11 days of my training
following your instruoc-
tione.'

C. E. Head, 431 Third
Bi., Alezsndrin, La.

“Befors fininhing my
irnining I waa made
Mupnsger of a Depari-
iismbl Blore’s fadio soo-
thomn. ™"

Howard N, Lonta, 123
W. Alexander 5t.,
Bochanan, Mich.

My job paid me $18 8
wenk before taking
your training. Shortly
after start ing wos nvers
nging 860 n week. Hava
made as high as 8250

in aingle week,"

Wm. T. HRidd, #4523
Evelyn Bt., VYerdun,
ok, Canads

Trained Men Needed in All Branches

[t you're diasatisfied ulth amall pay—Iiny-0ffa and an uneertain
future—here’s an opportunity that's too good to miss. At the cost
of only the time It ta ou to mall the cuupun fou can Zet my hi
FREE book, “HRADIOS FUTURE AND YOU H‘.'-l & his

tells how you can learn at heme under the supervision of
factor engineers, to make more money almost at onee in Raodio
—whether you want to make Hadlo your life's work, or use it to
plck up an extra 85 to $20 a week in your spane time.

More Opportunities Than Ever Before

Rudlo Is still forging ahend. 1935 was Its biggest year. Over 5
million new sets sold. Owver 30 milllon dollars pald for servion slong
In 1935, Where anly & few hundred men were employed a short time
ago, thousands are employed today. And where a bundred jobs
pald up to §75 a week—there are thousands of such Jobs today—
many ing even more. And new jobs are belng created all the
time—~Ffall time jobs and spare time jobs. Get my book and
Bee how easy It Is to learn at home [or this good-pay work.

‘iShop Training' for the Home

R-T=I Tralning ia different than any tralning you ever heard about,
It eomes to you right from the heart of the Radlo Industey—rlzght out
of the tactories where Radlo sets and other varuum-tube devices are
. It was planned anid pre{_:ured and is supervised by big rudio
neers IN these factories—by men appointed for the purpose.
means that trained the R-T-1 way, you'll be tralned as the
Radio Industry wants you tralned—]ost as the Hadlo Industry,
itapll, would train you If it was doing the job.

Television, Photo Electric Cells,
Public Address Systems Included

Radio service work s only the starting polnt in R-T-1 Tralning,
From thers It will take you through the whole field of Radio and
Electronica. Youn will learn about evnqi' new development, in-
cluding Televislon g0 you'll be ready when Television breaks. You'll
alsn learn the hl%muner subjects such na Avintion and Auto Hadio;
Publie Address Systems: how to handle Photo Cells: Sound Pie-
ture Hecording, Ete.

4 Working Outfits Furnished

Btart almost at onice dnlnrcru.rf. time radlo work. T furnish 4 outits
of appuratus that you balld into test ﬂquI.Pment with which fnu can
do actual jobs and enrn extra mone ¥ Training pays 1ts own
way and you get your money back if not satisfied,

Age or Lack of Experience No Handicap

You don't have to be a high school graduate, nor even have Onilshed
the grades. My Tralning 18 so Hi«lm easy, and praoctical, that the
average mon, regandless of age, ueation, or previous Mminnm
can master I, It offers the ehanee you have wanted to get out of a
Amall- . No=fiitiire Job, Iato good pay work with a futore, In Radlo
and all its branches.

Get My Free Book

INVESTIGATE! Learn why H-T I "I"rnlll!M Is diferent. Find
out why R-T-I Trained men l[ﬁt- ‘Quick Resuoles™ and “'Big Results.™
Bend for your copy of  Hadio’s Future and Yours' today. [t tells
you about Radlo's amazing opportunities. It describes my approved

Th

T.Hllﬂ-lllg It tells \'I‘hi.t R.T.I. students are dolng amd making., It
nlvm & names of my Advisory Hoard and 50 endorsing manufac-
urers. [i's FREE. Cilp, sign and mall coupon RIGHT NOW]

RAY D. SMITH, President

HADIU AND TELEVISION INSTITUTE

Fon

GHOP THE HOME

2150 Lawrence Avenue N

PRACTICAL TRHAIMING

CHICAGOD

RADIO

LEARN TO EARN

02 11 D Wk«

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

MAIL COUPON BELOW

Big
Money
in Auto ——

and Police Radio Work

W. H. Carr, 402 N. 16th 8t., Kunssa Cloy, Kansas,
an . T.L student, has charge of 35 mdio equipped
ears for the Kansas Uity Police and Fire Depart-
menta. His salary in $Z00.00 a month and he is
furniahed with an suwomchile, gas, oil, ste. Ha
wuym, I 1 bhad ot inkeon your sourse 1 would net
be able to bold this job."

Makes $600 ln_ t‘ne Month

Herbert B. Thomson, Gorman, Texas, formerly
sn oil well driller, borrowed S170.00 o winrt &

spare Llime radio bosiness after completing 12
H-T-1 lessons. He made money from the atard.
In two years his shiop was worth $36500. He says,
""Because of my H-T-I Training 1 made 3450 iu
Beptember and over $800 in Ociober 1935, It
pays to be H-T-1 Trained."

MAIL FOR FREE BOOK |

Ray D. Smith, Preaident,

RADIO AND TELEVISION INSTITUTE
(R=-T-=1},

2150 Lawrence Ave., Dept. 15, Chicago, Tl

Without obligation, send ms a copy ol
“"Radin's Future and Yours." [ ain intereaied
in ¥our training and the opportunities in the
{rl‘rhl field of Hadio for the H-T-1 Trained
s .

l O sssisssrnrpssassansas

s stmbe. ;.

When writing to advertisors please mention Popular Mechanics
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GEE...Id sure like to
have real HE-MAN

A muscles !

So would |, but it
-} takes a long while

YOU can have a
.hmmmw

that It takes &
ml#t u! ﬂmmutd |Ill'g. '!m':ll'lt tﬂgﬁrﬁﬂ
AIMAT strength nnd po
murjul Don't think you need dumb-
balls, or other pontraptions!
HBoth these jdess are all bunk—and
I have PROVED jt. Al I need is 7
days to ve what I can do for youl
And 1 n't need ARy AppArAtus
either, lniut I daon't belleve in
artifeial metho dl that may strain
your vital orgins for lifel

NATURAL Methods Are All 1 Noed

Here you see an actual photo
of how 1 logk to No muscles
have been “paln ‘'on.” This is
the u.mmn hunm proof of what
1 did for body. \'m-u I'm
roady to u'ln what m of
Dynamile oneando riﬂbll‘.ﬂl

Amwrmm 1 was a phﬂﬂw.]mm
w-puund wmullm flat chested, arms

g Tk P:}gwml.. 1 was worried. I
hmmmrmh mAI rmﬂitn neu: WLy
mysa HP. WhY WASR slmpie,
tu'm.'l guick and surael "].'!mmﬂ‘l%n
slon" is ' what 1 ealled it. Inasghort time 1 hnd
the body that las twice won the title of ""The
World's Mosi Perfectly Developed Man."

Get My FREE Book

Thomands of ol hers nirw know fram Lheir own persosa]
ﬂgll.?l.‘lu'l'hﬂt I¥ymamibo Tmi::. dome i'wl'.thlm
i litile eoupon brimgs iy which lells
all abouk jt. Mo posl or nﬂ k.
I jast waml Lo give o proal lh.l'l. 1 enn dos for o whnt
1 have done for o0 mesmy others o leroaal, pu-lrl:ui.
shnwddors, hat b wit amnsking =
li.ull-'l-huh ll-lmﬂl out solid and moscubsr, apd ag &
body that will make oihess look like d'-'qﬁfq
Mail this sompen TODAY)] CHARLES
I.rl BE, 115 E. 23rd A1, New Yurk, N. Y.

Thin valushls gup
stande sbout 14
imehesligh on & black
mshogany hass,

I will sward it to
my pupll who mekes
ke moet  improves

mmi i his develop-
et within the et

CHARLES ATLAS, Dept. BE
115 East 23rd Strect, New York, N. Y.

s neombla.

1 want the proof that your syatem of Dynamie Tenslon will makea
Mow Mn.hul‘.mHl.vemanhu.ll.hr huﬂky mil and hig mmhdﬂﬂn

opment. Send me your free book, ealth nnd Strength.”

B e e T i o R e w4 e s e e
(Please print or write plainly)

I A R A S R TR R

OMF ocimssssisssisiai s aiisissnasiss bas BAALe. ccvvnsiinins

D 1936, C. A., Ltd.

When writing to advertisers please mention Popular Mechanics
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AgIMNHNG

the profession that pays

Ascountants eommand big ineome;
Thousands needed. .ﬂ.bﬂut- li.ﬂﬂ'ﬂ
Certified Publie Aecountants in
U. 8. Many earn $3,000 to $20,000.
We train you thoroughly at huma
in your spare time for C. P. A. ex-
aminations or executive accounting
sitions. Previous bookkesping
nowl UNNECesSATY —Wa [res

- pare ¥ou from ground up. troin-
. |t:-| msupewmedh ‘EAW’m.E Clﬁm#;

“ 118 olz, A assis

. staff of C 1'j A 5. Low cost—easy
}mﬂk terms, Wnu: now for v;]uahlu 64-

?nga book, *Accountancy, the Pro-
ession that Pays,” free.

LASALLE EXTENSION UNIVERSITY
The school that has tralned oper 1,950 O P.A'8

Dept, 564-H Chicago, Il

ELECTRICAL

ENGINEERING

A BROAD, BASIC, INTENSIVE COURSE
Com in One School Year
Includes the fundamentals of Refrigaration, Alr-
eonditioning and Electronica
PrEFARATION under skilled Instructors for now opportunities
in the electrical feld. Approved by educators, endorsed by
industry. Bliss Men Make Good
43 yoars' successful experience. Catalop on reguest.

vy BLISS =i
115 Takoma Ave., Washington, D. C.

= MECHANICS
& WELDERS

Auto Mechanles and Welders are in big de-
mandl, Complete courses in arc and

i elding, body and fender [RENITS
.“pl.t: .;“ s p&nil.nd metal fin=- fo
lam:nq F‘ mrnum Enroll now [
At low rates. Write today. [LEALSE!

!IIIHIIG.IH TRADE SCHOOL
58 Woodward Awe., Detrolt, Mich.

US.GOVTJOBS

Earn $1850 to $3000 a Year

Th-iu"runnhummm. Nn?wuamhumd Ralwny
R

LIRCULAL

Flrosbal ri B108 firsd membh! Custoas fesrm ma high me E3000 & yuar,
Hend for my BOOK * Huow o Bocicrs & (ioverninen l-'ndl_jnn, 4 telly sl many
Sm-] t joba nusd how I help to gualify yuu for the job yoa wask, Write Al
N[.'E. Ao

Arthur R. Pattersen, PATTERSON sl:HnﬂI..
B5 Case Bidg. Rochester, N. Y.

l:lnn'l:lr

surr FREE No Obii

.lllll—" -
vmﬁ: nm -.:-n g

ﬂm—l:t Crime
Ev i t}uﬁ il — e 'l'iI! samd o this stireine
i i

Hicaiion Wk Tor 80 dry Toos renting. Bend oo
L1 4 ar L] r
Hi

I it S VR OO, ek
sent (o boys

IT yoars of age.
. G. Cooke, Dept. 1355, 1920 Sunnyside Ave., Chieago




POPULAR MECHANICS ADVERTISING SECTION

How NATURAL IODINE Builds Worn-
Out, Pale, Sickly Folks Into Strong

Red-Blooded Men and Women!

Kelpamalt, New Mineral Con-
centrate From the Sea, Rich in
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 oncouragement for
thousanids of tired, weak, worn-out, hag-
gard-looking men and women whose
energy and strength have boen sapped by
overwork and worry, who are nervous,
irritable, always half sick and ailing,
Belence says the principal eause of these
rundown  conditiona is “‘GLANDS
STARVING FOR JTODINE." When
these glands don't work properly, all the
food in the world can't help you, It just
isn't turned into flesh, The result is,
you stay skinny, pale, tired-out and run-
down,

The most important gland—the one
which actually controls body weight
and strength—needs & definite rution of

iodine all the time—NATURAL AS-
SIMILABLE I1ODINE—not to be con-
fused with ehemienl jodides which often
prove toxie. Only when the system goets
an adequate supply of iodine can you
regulnte metabolism—the body's process
of converting digested food into Arm flesh,
new strength and enorgy,

To get this vital mineral in convenient,
coneentrated and assimilable form, take
Kelpamalt—now  recogniged ns  the
world's richest souree of this preciows sub-
ptance. It contnins 1,300 times more
ictline than oysters, once considered the
best source. 6§ tablets alone contain
more NATURAL IODINE than 486
Iba. of spinach or 1,387 Ibs of lettuce.

Try Kelpamalt for a single week and
notice the difference. See fintterine extra
pounds of “‘stay-there” flesh appear in
place of sorawny hollows., Notiee how
much better you feel, and if yvou don't
gnin at least 5 lbs, in one week the trial is
free. 100 jumbo size Kelpamnlt tnblets—
four to five times the size of ordinary
tablots—cost but o few cents o day to uase,
Get Beedol Kolpamalt today, Kelpamalt
costs but litkle at nll good drug stores.
If vour dealer has not vet reeeiverd his
supply, send £1.00 for speeial introductory
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Weak.Rundown.Nervous

gkinny Men!

size bottle of 683 tablets to the address

beelow, s poL

Manufacturer's Note:— Inferlor produsts,
sold us kelp and mait preparations—in (mi-
tation of the genuineg ol Kelpamalt are
belng offered a8 substitutes, The Kelpamait
Company will reward for nformation eovers
Ing any case where an imitatlon prodoet has
besn re[:mnted ns the original SBeedol Kelpi-
malt. [don't be fooled. Demand genulne
Becdol Kelpamalt Toblets, They nre easily
asslmilated, do not upset stomach nor injure
toeth. Hesolts guaranteed or money back,

SPECIAL FREE OFFER

Writn today for fascinating instrsctive Si-pags book
o How to Add Welght Quickly, Mineral Cantenis
of Food snd thial effeet on the hiymsn be q!ip Now
facts abpyt NATUHRAL [ODINE Himnalard
welght snd mensuremenis oheris.  Duily s
far wabghi “"ﬂdm!{: Absolutely free, Ko oblies=
thim, Halpamalt Co., Depd, 776, ST-03 West 2th
B, Now York City,

NAME,
| R
L1 i AR,
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DIESEL POWER

A Comlng American Industry

The intern ul-dmhntﬂun

e represents man's S

acquiring necessary hnn_rwl-
edge throu qhmn?'"-hm.
study of ern 1. C.5.

Diesel engines.

Course on

Free booklet

EI.ECTRICAI. ENGINEERING

—A Great Industry with a

Great Future

'l'lli now course in Elecirical
t-lm ﬂl!h:l't;

nrn;hly. Hiu are hu sty

mt'hill.'ndulh'r 'l.'ll.l.lm courss
the broader Imuwlndqn m for odvance-
The coupon brings complet

MECHANICAL ENGINEERING

—A Field with a Future

This course has meont advancement to
bundreds of tious men. mechanies,
draftsmen, blacksmiths,
patternmakers, apprentices. mo=
:huui,n:;‘lh o B:iut;-m who wanfted
to get ahe egIm More money.
You will find, as they have found, that
enrolling for an I. C. 5. Ceourse is an
investment in a Bigger Future. Use the
couponl

AUTOMOBILE EXPERTS

are always in demand

The rapid progress in manufacture and

pervice of the modem automaobile brings

new opportunities to thousands of ambi-

tious and forward-locking men. There's ®
always a demand for trained men. Tho

new L C.S. Automobile Course will
mnknzuuuh’mnndmnnl The time fo

act is now. Use the coupon.

INTERNATIONAL CORRESPONDENGE SCHOOLS

BOX 5616-H, SCRANTON. PENNA.
Without nhl.i.g‘ﬂ'limr l-nnd me full inlormation on

subject checked
1:| AU‘I‘QHOBILE COURSE

Architesturs

Conerets Construstion
Reading Shep Blueprinty
Civil Enginearing

D |
E:l.fit E:. “’E Ascounting

Advertising
oy B e e
[
Rofrigeration . High Schiool Sob
hemistry Air Conditioning
Highway_ Engineering Inventing and Patenting
Poultry Forming Aviation Engines
Name
Address

When writing please mention Popular Mechanics
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Hl.“ 'I'IHI
Bqnl.rﬁl Lamp

Y ea glr, out of a real
suirrall Also makes
ash-traye, book-
ruﬂnh-h‘ INT?' :illj;l
WL L
AT HOME TU MUL NP
HERCLES, .ﬂ.'h.'“"-l_-l
I"\E! tan skine =n
wEOrals §Four roone.

“It's FI.TH! llﬂ profits in

spare time]
Frea book tells how,

Bnﬂx: :\rlte TODAY
ar

[ TR EE 11|
fres book I:¢||r||. how to lesrn
™ this fine bholioy. Heok ia fros

I-.-uhurn muny fins pletures
‘I'I:.Il.-H Azl
Dept. 3IITS

soog FIUA SIYY S0} puss o} JIEp Ju0Q

Here's opportunity! Get ready for the best paid jobs in
Radio as Television sweeps the country. Train at big-time
broadcasting station. Get actoal experience over our Tel-
evision Station WOXAL and commercial starion W9XBY.
Wrire today for free folder and literature showing actual
photos of Television broadensting, opportunities, etc.

FIRST NATIONAL TELEVISION, INC.
Dept. AB; Power & Light Bldg., Kansas City, Mo.

Mo "hard times™ in Eleviricliiy—tle Big Pay Field, Thou=
sands of new Erperts meedod for pressnt aad futurs sotbrisy,
Mawbdar Damr—"TYA"—obler prrerpment shentriesl propgsis
woii peaaly. Biart Now. Ears while learning at home., Eaay,
Low Cud, 100,000 men sucosssiully tralnsd. Write for FREE
BOGK, Lerm to ssm 535 to 575 & week.

L. L. Cooke School of Electricity, ﬂlﬂ-li.ﬂﬂu-lﬂl-ln,m-

Bond today for besotifolly illustrated book entitled *“DON T
STAMMER,"” which desoribes the Bowwe Unit Methml for Lhe
seientithe sorfsetion of stamymering nod stattering.  Method swe
sosafully used at Bogus Institute for 35 years—sines 1040L En=
dorsed by physicians. Full information conceming eorrection of
stammering sent free. Mo obligation. Benjamin N. Bogue,
Dept. 166, Tower, Indianapalis, Indians.

LEARN MECHANICAL DENTISTRY

A profession offering unlimited
opportunities. Most modern and
pomplete  ocourse embracin every
branch from Plate to Poroelaln Worlk,
which propares you to work for Dien-
usts or gtart vour own business, 1ndls
vidual instruction—practies] training
in day ar night sehool. No books—no
classes. Catalog Upon Feguest.
Dapt. TOD
McCARRIE SCHOOL
OF MECHANICAL DENTISTRY
207 N. Broad St. Phila., Pa.

Regaridizsa of sirength or size de-

fend yoursll and friends against &

any foul attack, from bullles or by =
gun, knile or club, Bubdue with cise Sy

persons much stronger than yourself
complele courde on w Ann!uu Pulles
Jia-Jitsy by Imierna kndwn palice Insirsc-
tar. 151 illusirations with delailed instroctions
pochet mize, 13 knockout blows without wsing fists
Senyd Ooe Dellar Full Price, or will send C. Q. In

5. J. JORGENSEN
TRE Maritime Building Benttle, Washington
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How a Challenge Made
Me Popularl

"“A box of cigars says you don't DARE
dance with her—Wallflowerl" That
was the challenge they flung at mel

My :purlin1 blood boiledl **All right
| accept!” | responded. And | started
across the floor,

NEVER was much of a dancer. But when our

club gave this affair I couldn’t stay away. Even
L now I should have been sitting on the “side-
lines" if the fellows hadn't made that sarcastic
remark.

"Show them you can dance as well as they!" my
pride whispered,

But halfway across the hall my courage died.
There she was, waiting expectantlv—Marion
B|;lke.? an exquisite dancer. Suppose she should
refuse

The Unexpected Happens

"I'm—I'm sorry"—I stammered. "I guess—"

“Why, of course. I'll be glad to dance!"” And
before rrea]ized it we were swallowed up in the
dancing throng.

What a terrible ordeal it was. And twice as bad
for her. 1 stumbled through the steps. [ trod on
her toes. Suddenly she suggested that we sit out
the rest of the number. " Now it's coming!" 1
thought. “ Jim," she began softly. “I'll be frank.
You're not the best dancer in the world. What
you need is 'brushing up’ on the latest steps. Why
don't you get in touch with Arthur Murray?"

“Arthur Murray!" [ exclaimed. ‘' He teaches
dancing by mail. You can't learn that way!"

“No?" smiled Marion. '‘That's exactly the way
I learned."”

If Marion could become a wonderful dancer that
way it was certainly worth investigation—especial-
ly since I didn't risk a penny.

What a surprise the lessons were! In a few eve-
nings | had learned the modern Waltz—the modern
Fox Trot, and many delightful variations of the
very latest steps—without music, partner or teacher.

| Turn the Tables

'" A week later T attended a dance. The old erowd was there,
Here he is again!™ they chorused. * Give him the cigars!
He earned them!" Imngine how surprised they were when
I asked Marion to dance! They stood open-mouthed as I
glided around the floor like an expert!)
And today, everywhere I go | am weleome as an acenm-
plished dancer!

REGULAR 3500 COURSE

NOW ONLY $1.98

Arthur Murray {s so positive that you, toa, ean become a
good dancer and get your full share of fun and popularity
by learning to dance well through his new, easy method that
gfﬂ{; willing to send wou his regular $5.00 course for only

5 Days' Trial

Mail this coupon, and the regular $5.00 course

will be sent you immediately. Pay the postman
only $1.98, plus few cents delivery charges. Then
for five days—study it—practice the steps.

See how easy it is to become a finished dancer—
sought after, popular.

If you're mot delighted with results, return the course
within five days and your money will be promptly refunded.
Dion'f wail—you owe it to yourself to elip and mail this coupon
ED\V{' <:’lnrll'.lw.l.r Murray, Studio 175, 7 East 43rd Street,

ew York.

ARTHUR MURRAY, S 175
7 East 43rd Street, New York, N. Y.

l To prove that I can learn to dance at home, you may send me

our famous §5.00 course for only $1.93, plus few cents postage.
I understand that if not delighted 1 may return the course within
I 5 davs pnd my money will be refunded.

stman calls, send §2.080 with
D, postage.,

————————— —— — — — — ———

I MNOTE: I apt to be out when
coupon and save C, O,

When writing fo advertisers please mention Popular Mechaiics



Abave Is the
glant Martin China {,‘.'llp r Bhip, dl:-
signed and bullt o Glenn

Martin Company, la carry mail lnd
passengers across the Pacific Ocean.
In this luxurious super mir liner are

The world moves on,

embodied many inventions. But In a
fow years even this magnificent bird
will obsolete,

P Here you see an in-
genjons amall invention,
This little bottle deca)

r was exhibited at

t DBoitler's Cnnvenv
tlon In Baltimore, Makes
unnecessary the vse of a
bottle opener to remove the eap from
a ginger ale or heer hottle, Simple,
but think of its great commercial pos-
sibllities.

Remember last Christmas? Then
you will recall the usual struggle
with the Christmas
Tree, This recent
Iinvention by a
woman, Mar
Peskulich of Cal-
ifornia, will do
away with all
tllut]. nn':ithni
slmple gadge
that should np=-
peal 1o many.

POPULAR MECHANICS ADVERTISING SECTION

INVEN NS

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 if. For every big
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
is 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 Jocked up in his brain, The old
saying that: “He who hesitates is
loat'" iz all teo frequently true where
inventive matiers are concerned.

The question is what to do and
how! The answer, fortunately, is
uspally simple enpugh. It iz 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 use.
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
knowledge has left me far behind
where [ should be, as many of my
inventions are in use today." An-
other stated: *“Just received vyour
wonderful books of patent information
which exceeded my highest expecta-
tiong. They are imdeed a valuahle
help to anyvone who needs Patent Pro-
tection.'

Both hbooklets, together with an
Evidence of Invention form, are
yours for the asking. They give vou
complete information on 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 ohligation on your part, Use
the convenient coupan opposite to re-
quest your copies today.

Y ¥ vV VY Y £ 9 v v 'Y v v
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YOUR QUESTIONS
ANSWERED

In the two booklets shown
here are the answers Lo muny
{]Ur'al:u.‘m. They tell 01, for
example, exactly whot steps
to inke to appily for n Patent;
give vou nn ldes of costs in-
'u'!’.l-l'-'l'l|; 1-'\;*'..|.|I|. how without
cost you can establish dated records of an invention to lelp
estnblish vour claims: point out varions ine:h‘.fltj:lai'l-‘n wavE to
contact possible buyers of Inventions; tell why Patent Protection
] lmmrzunl.; exactly how we as Patent Attorneys serve you:
show 115 mechanleal prineiples that Inventors have used, nod
mich more. The facts in these hooks may save you time,
trouble, money, cven Iater disappointment. Don't risk
delay, Mail the coupon NOW.

STRICTEST SECRECY

You may write s In confidence, All sketehes, drawings or :
models entrusted to us are Kept (n strictest secrecy 10 confidential
flles. For thirty-slx years we have been In the business of helping
lnventors, Feed are reasonable.  Deforred POYmMents arranged

where needed. Write us today,

g g g— |
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VICTOR .

Evans ¢ Co.

REGISTERED PATENT ATTORNEYS

MAIN OFFICE: T00-E, VICTOR BUILDING.
WASHINGTON, D. C.

Other OMees: 1445-N, Monadnook Bidg., Chicagoe; 1007-N Wool-
worth Bldg., New York; G14-N Empire Bldg., Picesburgh;
1010-N Hobart Bldg., San Francisco; 736-N Security Bldg.,
Los Angeles.

gend me FREE coples of your hooks “Patont Protoctlion™
and “When and How to Sell an Inventlon.” (Note: Bame books
supplied by any of branch ofMees listed above.)

Bt Ml I v i i n s s e R T R

L S e PR s e U SR e A A P e e e T
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AUDELS Carpenters
ancl Bulldel's Guides
' 74 vols.$6

{nr i -."un uﬂ 'Rul.l.i.l.nq. Jduim=
e, Hudldisg Machanics and
Thass

all Woodworkere,

How to use ihe mesl puare—How 1a fle l.h-l!. mrl
sws—How to build formiture—How to use n
mitre box—How to use the chalk line—How to use
rules nnd sonles—How 10 make joinue—Carpenters
arithmotie—Solving mensurstion problomes—Es-
timating strength of timbers—How to seu girders
and sills—How w frame houses and roofe— How to
eatiimate comtr—How to build housea, barma, gn-

ragea, bungalows, ete.—How to read and dmw
nlu:.lr—[llrnnlnl up specifieations—How 1o ex-
oavate—How 10 use sextings 12, 13 and 17 on
sisel square—How to bulld hoisis and sealfolde—
akylights—Tow to build staire—How to put on
interior trim—How to hang doors—How to lath—
lay floore—How to paint.

THEO. AUDEL & G'ﬂ-. 65 W. Z23rd 5t., New York Clty
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MEN Wanied

to Qualify for Positions
in New Industries

AIR CONDITIONING
ELECTRIC REFRIGERATION

We want to personally interview, at our own ex-
penss, o number of ambitious men—aged 21 to
40—in ‘I;?lnm“ Il:b::llltie!} We m[l nelmt A8 TN
ns possible to qualdl or positions in America's
two [astos owing tnd}rwu The men we select will
be trafned for lrlsuli‘::f and servicing all kinds of
dommﬂu nlml I:Inm:rllﬂ'l“i . Jﬂr( onlliitl;lnlnnn?ud Electrin
geration equipmen o not reply unless you are
mu:hanirj.liy inelined, have fair edusatlon and are ¢m-
pln!'ud at present at ledst part tHme. O refer-
red. You must be willlng to stody during
|Im.1! Hmu for fow months at some oost to you, Write
lur. full details of age, edocatlon and present oocu-

“TIl.lTlEi ENGINEERING INSTITUTE I,
400-410 N. Wells S,  Depl. 156,  Chicago, L

At Ama:mg

Ml Adabe and Dulldess Gueden, 4 voln, o 7 dayy’ from trial. i O.K. L c
iy untd 80 ia Otleriries | will reiurn them. t
""""'";;H” “:dﬂllmlh-mt paid. will rufusn them ow os :
20
B i s R R R B R e Got FREE BOOK! A00% seneatiomal 5
o New Fuel Essnomy— New Quisiniss— Waw Low
to $10 less fhan othersl Cuts I“I sowla
B e e e e S 3‘“". “m‘mm 'ﬂﬂh;lﬂn by Rt s
Lab, B 1-;,-_:& “u;-u & l'l’.’:::."n-:n LACD ssles doubded Lhis
L0000 i nﬁm-ﬂnﬂ urnson forewer, E‘-l 1 e deslers
WHITE iw um . Il mone near you, to make metallations. Gt
or special Law Dirsct Offer = l‘h = = pproval.
LACO DIL BURNER 'l.'.d: 156 Union 5t Griswold, lowa 77 ""1“?"“‘ ‘"'""

START
$1260 to $2100 YEAR

MEN~-WOMEN ” Franklin
GET READY 3 Dept. J174
e Pt.
Immediately 7/ Rochester, N. Y,
ra G-mtlemen Rush to me,

MNew 40 hour week

o FR of charge, list of
mean: many postal &

B, Guvernmeut big pay

Appoint- ml:m Bend me FREE 32-page

ments. ‘pﬁ book deseribi salaries, vaca-

Mail y Ir.mrul. I‘I;um,tﬁ:-g I{E‘Idu free ;tn:jn-v

L ple  eopching ell me tully

Lﬁr;: ;-'" how to get one of these jobe,

SURE ’f!’ MR e e S
T

rd

25Piece ELECTRICAL

EXPERIMENTAL KIT

o - /
experimental  Cyrjyinml (..D!-t of Farts, §16.50
[ HEEP le— muke ara

Iﬂtuﬂ fi, range—merst detsctophens. ’PEcllL only ‘3"
'III.E:T FRE HI lhlikﬂhﬁmra"ﬁ.rﬂu;fm nmu amd B, Print!
Order direct from sd, or send nsms for Fros Experimental Coislog, Send NOWI

mﬂm SALVABGE €O, Bax 524-8, LINCOLN, NEBR.

High Scool Course

ln 2 Years High t-{‘h!.-ul. Course at I:rnn_u_-: [T

;'I-N-dl ¥ 88 yoUur time mnil mlvlities permit. Many finksh in ! years e
o, Usnarse preparos yon (or entranos (o oollege, Stendend H, 5,
texin pirpplied, L |.-|-urul.l.l.rl.n:|=d Credit far M, B, aubjects nlresdy
te wubyents of desirssd, Pros Hulletin on raijimnk,

Dpt.HA-545, Drexel at 53th, Chicago

"KNEE ACTION"
for Your BICYCLE

!'"I 13} ]"l:l.rh LT 1I*— :||||||1I|I|| L h..|.1|_
over aurb stones with hardly o lar.

rﬂmplﬂli:'rj ‘-m

Itide miles fnrther and faster with-
vut getiing tired. Aonybody can
| attach KNEE ACTION guink-

Iy to any make or size bhi-
£ AT e aycie in two minutes with
I A b awreneh. Nothing to wear
outor getout of order. Pat-
wntn npplled for. Lasts & [ifvtlme, Bs fral b poie town
MOMEYT—lush |I'H-1'-uni for your IN“

ACUTHN and instroctions 'y ru-lrluul. nn'}r‘
s fow penis pesings on delivery Mﬂ‘i
15 days, peturn and wa'll nl'1u1d ulr dnlllr 'I'

lnchuls FREE details sn how o make money siling
Dept. 95T

7 Lir remdn.
of 0 HNEE (1.} -
L=~ 4308 Markerg Ave T OO Clncimnatl, Ohle

COMPLETE
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. PREPARE FOR Ti

-

DIESEL
PRODUCTION JUMPS
1000% IN 3 YEARS

HEMPHILL training qualifies for out-
standing DIESEL positions. HEMPHILL
Schools teach DIESELS exclusively on latest

Mew York Schools
31-26 Queens Blvd.
Long Island City,
Mew York

All previous production records were
shattered in 1935. This year promises
to eclipse last—setting new “*highs™ as

Chicago Schoals
2014 Larrabee Street

Se lll'lfrl:l'mnls
501 Westlake North

Detroit Schools
2341 W, Lafayette Blwd.

America fully awakens to this new
giant industry.

The trained Diesel man will reap the
benefits of the Diesel skyrocketing to
one of America’s foremost industries.
The Diesel Era itself provides the in-
surance for the successful future of
men properly trained to enter the
various branches of the Diesel Indus-
try. The sooner you start your
training, the sooner you can
expect to reap the rewards.

EE;:[B‘ speed engines. Each of the seven
LL Schools is completely equipped to

provide thorough DIESEL training., Day and

Night Residential Courses and a most successful

Combination Home Study Course with later

Shop Training.

MAIL COUPON TODAY ORVISIT YOUR NEAR-

EST HEMPHILL SCHOOL. Cantion: We operate
schools only in the cities and at the addresses, shown here.

MAIL COUPON TODAY

ill Diesel Schools, Dept. PM { nearest address shown):

Hemphill
I would like to have, without obligation, full details about your

Diiesel training courses and a Free copy of

Diesel News™,

Schonts
t
1363 Neme
Granvilla
= V. Street Street Addvress
ancouver
Memphis Schools B.C.
421 W, Monroe Ave. City Staie

HEMPHILL DIESEL SCHOOLS

When writing to advertisers please mention Popular Mechanics
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IN MODERN
INDUSTRY

Nearly everything worn orused must
first be designed. Color and style
influence their sale. Industry knows
the importance of good looks in its
products. In addition, magazines,
newspapers, publishers and adver-
tisers spend millions yearly for
illustrations, The artist has become
an important factor in industry.

Do you like to draw! If so, train
your talent to serve industry. Draw-
ing may be your surest road to
success.

The Federal Schools, affiliated with
a large art, engraving and printing
organization, has trained many
young men and women now capable
of earning $1,000 to $5,000 yearly
as designers and illustrators. Its
Home Study courses in Commercial
Art, Illustrating and Cartooning,
contain exclusive illustrated lessons
by many famous artists. Practical
instruction by experienced men is
the reason for its many years of out-
standing success. Courses sold on
easy monthly payments.

Bend today for Free Book, outlining
present opportunities in Art, de.
scribing the training and showing
reproductions of students’ work.
{’u?t fill out and mail the coupon
elow.

O ——— - -

FEDERAL SCHOOLS, INC.

5136 Federal Schools Bldg,
Minneapolis, Minnesota

Send me your free book explaining Federal

School Art Training,

B L L e e e s =
Address. . ......coovvivnannn.. A S
Age ... Occupation.....ovvvvnvesvnnnnss .

RCON DITIONING

ELECTRIC REFRIGERATION

Men necded now in this new, last-growing field. If you
want ateady work—all year "reund—good pay, or »
busineas of your own, prepare NOW, Buch ground-floor
opportunities are rare. Learn ot low eost right in your
own home (ar ot our school in Chicago), Write today

for FREE Booklet.

CHICAGO TECHNICAL COLLEGE 34
E-3100 Tech.Bldg., 118 E, 26th St.. Chicage Year

OWN YOUR OWN BUSINESS
BE A FOUNTAIN PEN REPAIR MAN

You can repair pens gquickly and easily at home, You can charge
less than the pen factories and still make a high profit, sven on
guarantead pens. For §1, we will teach you o repair all makes of
pens and show you how to find your customers. We ean supply any
Darts needed, nd your dollar today for the COMPLETE “‘Pen-
man's Manual.” Money back if mot satisfled.

CHicaco FounNTAIN PEN SeERVICE 3LV ¥ ks St

~ 100% Improvement Guaranteed

We build, strengthen the 'l.'u-'.'llrnr;:l:n-'. nod tralh

singing lessons — but by Nundamentally sound nod

lentifioally eorrect silen exercine . . . and absolute-

&t lFIJIJI'-I'r'I?'u!I_'p' ring or
W Treilet -

SRkl ng 1.'I|p:irr
& s Fr

WITY Fun ann marw Beve Che woles o e ool fres. T anrn
ta sngpony under 17 yesrs wnless signed by parent
PERFECT VOICE INSTITUTE, Studio 1355
4 E. Lakea St., Chicago

Correspondence Courses In “g:,::"'

RADIO xnd ELECTRICAL ENGINEERING 5925

Very uniderstandabis.
-] blin welalomas, pliotoeals

vieo man, rmeal vesrum Dibs Geeboicinn '
paymment plan. WILITE TODAY [or lree oog

BAS-B Bo, T4 B, Lineoln, Nebe,

S

Splendid opportunitiea, Prepare in spare

time. Easy plan. Mo previous experience

needed, common school education sufficient.

Send for free booklet “Opportunities in Pho-

tography”’, particulars and requirements.
t H Amsrican School of Photogra

a 3601 Michigan Avs., Dept, 1385, n,

|ea”

Sil

NEW BOOKS FOR RACE FANS
£l buys you AUTOMOBILE RACING 4th Edn.: 850
illuptrationn: drivers and world's [astest cars; midegets;
Indpls. Miller-Fords, Campbell’s 360 mph Beach Car; 3
seta working dwes. 52 buys you Peter DePaolas’ WALL
IIH-}[A.[.'HEII.; n big book full of thrills, spills, lsughs 'end
chills. Ray F. Kuns, Dept. B-20, Madisonville, Cinsinnati, 0,

8 CARD TRICKS 10c¢

tost nnd moat mystilyng card tricks now u:'nhl:n-q
mew, Hlustmied biok. Tels hiow to maks Lhe s,

depepiive slinfes, loreing & eard, sle, He popadar sl

parties of eain I'I'lﬁrll‘{ i spare time, Pries 100, Book of Coin
Tricks, 100, Bosk of 163 Parlor Tricks, 10c. Al throe books, 2ba.

FRANKLIN PUBLISHING CO., 800 W. Clark 81.. Depl. 8483, Chicage

Fropare raell quickly for today's biggest oppor-
tunity—MNEON or “gaseous tube™ lighting —
moat widely weed mediom of lighted displays, ll_m

future’'s greatest source of llumination. Bplendid

future. Hiart now while it s still pew!
FaEE Booklet describea practieal low-cost home-atudy course, Writel
COMMERCIALITE LABORATORIES, Dept. 4AT-P, OMAHA, NIBR.

Mra, M. M. earned $267 in 3 weeks (sworn state-
ment) ralsing mushrooms for ua In her cellar!
Expeptional? ¥es, but yeur cellar, shed, barn may be snitabls o
bring mnderais income,  Book, pictarm, sample free. Est. 108,
UNITED 0. 040 Lincaln Ava. iB3

- = “Sliver Only"
I UM. You apparenily &= 9
Buvs thru Clathes 'Ju'um]i.l Sy miLy 'S
wbjsct, Boe Bones in Fleah. FPREE PACKAGE radic pieturs films, take pietures
without esmera. "*Voul ke "sm,™ 1 with ssoh T5c arder.
MARVEL MFG.CO. Dept. 80 — NEW HAVEN, CONN.
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INVENTORS

COMPLETE INFORMATION ON HOW TO
OBTAIN PATENT AND MARKET INVENTIONS

If you have ideas, if you have invented something, if you're inpr-.rm‘ted
in inventing something, you need this new 48-page book that gives the
entire Story of Patents, It tells you for the first time about new phases of
invention, how others succeeded, how the patent laws protect you, how
to market your invention, where to obtain finances, how to form a com-
pany, partnership, or arrange for royalties from your inven-
tion's sale.

This book gi tual :
NEW INFORMATION This book gives vou acwwal | WIS
ideas from famous authorities who know the inventive field ;
thoroughly.

PRACTICAL BENEFITS [iimici i cimie imventions

that have sunceeded in six different fields of industry. Ower 100 illustrations
are in this book. You will read the stories of ten (illustroted) of America’s Eans
moat famous inventors. You will find an experienced and thorough survey iy I
of market conditions affecting the inventor—showing the possihilities for / FL & - e "
eommercial invention today. Entire chapters are devoted to the value of : ; i

a patent in promoting the final suscess of your invention. The importance
of quick notion in applying for patent is stressed—{acts revealing dunger
of EII!I:ILJ-‘ are emphasized,

If you expect to realize profits from your inventlon you must
protect it with a U1, 8, Patent. Otherwise you may find that all your
time and labor have been lost, because it often happens that other in-
ventors are working on the snme iden. If you have an idea, an inven-
tion, or an ambition to invent—get the information on obtaining
patent AT ONCE!

WHAT A PATENT DOES FOR YOU

Without a U. S. Patent, you cannot expect to reap the profits that
your invention may make possible. Semd at onece for this book. After
you get that, you'll know exactly what to do to protect yourself. Any-
thing you write us or send us is strictly confidential between us.  All
letteras and drawings are kept in strong, ateel, fire-proof files, which are
open only to us or authorised membera of our staflf. We have secured 4 0 o ,oa
patents for inventors loeated in every State in the Union. The proc- ‘P‘ﬂ?

ﬁm’:d E! aur ulrmmil‘:rl.ic]r.ln i 1I'tmllin€!«:i l-nll_in'-l}- to Pntgnt[r:, T‘rndﬁ!\ arks e ?
mn opyrighis, o have had years of experience in Patent Matters, i -
When you place your ideas in our hands, we are in position to proceed |I““ I[!u'strﬂz‘fﬂ}f.f
pt onoe to secure protection for you. Our fees mre reasonable, and | l

if you desire, we can arrange con- i = -

venient terms of payment. FIEE nEﬂu!n DF -
- et wlll CLARENCE A.O'BRIEN
qd ¢ ;? & Hyman Berman

{im this blank you ean
F n E E B n n K T0-P Adams Building

deseribe  your inven-
WASHINGTON,D C
IMMEDTATELY MAIL COUPON TODAY!

that It may e of viulo
Lo Yo,

thon mbtd have 1t wit-
REGISTERED PATENT ATTORNEYF

nesaed In such manner
RrFORE LS5, PATENT OFFrer

| Please send me your FREE BOOK, “Patent Guide for the In-i
ventor,” and your “Heeord of Invention" form, without any

cost or obligation on my part.

Thisnew48-pagebookof factsisabsolutely | . Ve :
FREE! You need it NOW. Simply fill out b
thﬂ ooupon, and mnail The ﬁeid .u.‘ i“veutim] chnnnm NA hjE -------------------------------------------------- I
constantly—here is the latest information en the most I I
recent developments affecting inventive success, With- | = |
ina \r!r-’r fuw dﬂ}'ﬂ- yvou mII fEl"-Ei"i.’E our Frm Emk‘ tio= I-&UD]{Eﬂb -----------------------------------------------

ther with the Record of Invention Blank described |
were. Write NOW—CLARENCE A. O'BRIEN AND | [
HYMAN BERMAN, 70-F Adams Building, Washin R Lt b el o -G
tom, D.C. (Hegistered Patent Attorneys Before UH. (Important: Write or print name plainly) |



A SPECIAL COURSE ONLY
ON ARM BUILDING 25

‘Vm not get an arm of might with the power and grip to obay

your phyvslcal desires. 1 have taken weaklings whose arms were
sernwny pleces of akin and bone nnd in o short time dN’{-jrmed them
into strong men of powerful proportions with bulging bleeps and
brawny forearms . . . &trong, solid aorm&a of power that are re-
spected by men and admined by women,

This course I8 specially planned to build every muscle in your
arm. It has beon selentifically worked out for that purpose.  Many
of my puplls have developed a pair of triceps aha Ik & horse=
shoe, nnd just as strong, and a pair of bleeps that ghow thelr double
hendd formation. The sinewy cables betwoen the biceps and clbow
are deep and thick with wire cable-llke Hgaments. “T'he [orearm
bellies with bulk, the at supinator lifting muscles become n col-
'u:.m:n of power, and thelr wrists are allve and writhe with cordy
Blnew,

Bend 25e mr this course today.
bhe-mnn's arm?

You can't make a mlatake. The assuranse of the sirongest armod
man in the world stands behind this course. I give you the secrets
of strength (Mlustrated and explained as you like them. Mail your
order now while vou oan still get this course for only 250

I will not limit you to the arm. Try any ooe of my courses listed
in the coupon at 256, Or, try all &x of them for only $1.00.

RUSH THE COUPON TODAY !

Mail vour order now and 1 will include n FREE COPY of
"NERVES OF STEEL, MUSCLES LIKE IRON." 1t ia a prioeless
ook to the strength fan and musele builder. Full of pletures of
marvelows bodled men who tell you deelsively how you ecan bulld
symmetry and strength the Jowett Way! Reach Out . . . Grasp

This Speeinl Ofer!
BOOK WITH PHOTOS

F p E E OF FAMOUS STRONG MEN

JOWETT INSTITUTE
OF PHYSICAL CULTURE

Dept. 4Ed, 422 P"i’;"'“ St.,
Scranton, -
George F. Jowett: Bend by return mail.
prepald, the ocourses checked below for
which I aom enclosing. ...coe0css T
O Moulding a \TILIJI'. Arm, "‘El‘
Ll Monlding a Migt Ry
[ Monlding a Mig
L] Moulding a "nll..hr'. Ch
0 Moaliding Alighty Legs, 2
N Sirang Man Stiinfa Mo u'll'- l'ui}. 8hn.

0 All 6 Books for £1.00,

Why not start now to build &

GEORGE F. JOWETT
“Champion aof € Jn:lmp:'.urar"
Winner of many son-
testa [or strength and

physical perfection!

When writing plonse mention Populor Mechanios
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Full Slxe Professional

w':‘wm 29‘”

Amazing Machine, with
Efficiency of Arc Welders
Selling for 35145.00 and
More Offered at Breath-
Taking Low Price.

Now You Can Own
Complete, Full Size
~8 ELECTHIG ARC WELDER
For Personal or Shop Use—or Go Into

Welding Business for Yourself!
Here's thrilllng news! A [ull gize, heavy duty Aladdin Electric ARC
WELDER—aonly $20.50] Not a toy, but & big, 150-pound man-
slzed machine that does all types of welding, uses all kinds of rods,
wilds all metals and alloys with egual eMelency, everything Irom
heavy motor blocks to fenders. A sturdy, weldsd-stesl-ronstruction
maching, yet eaxlly portable on casters,
Works from 110-Volt Socket: ‘ilmnhlr plug Into any light soclket
with 110 Volt AC current. Eeonomleal—eosts only a few pennies
an hour to ase. Often pays [or itsell on first or second job., Comes
somplete with goggles, welding rod, tongs, ete. Not |1|1;[ else to
buy., (Flux for soldering and earbon for brazing also supplled.)
Haa safoty fuse. Crystalline Finlsh eabinet, Bimple, complete
Instructlions for doing all kinds welding jobs Included.
Amazing Details FREE! Send no money! Write today for fnscinating
faots about this new Aladdin ARC WELDEHR at £20.501 At last inven=
tors, machine shops, gurages, fnctories, ote., can obtain & highly afficient
machine GUARANTEED IN EVERY WAY, at o mere fmetion of iba
price anked for otherm—at n mving thot may nmoant o seeerad hundred
dollary! Bend today for full details. You are noi ulllinml.

COMMONWEALTH MFG. CORP.
3707 Madison Rd., Dept. D-12, Cincinnati, Ohio

BE AN ARTIST

WE QAN TRACH
YOU DRAWING in

own home dunng yoor
rpan: time, Thiny.five years of
successful teaching proves our ability.
Antists receive large salaries.

Write today for Art Year Baok

ScHe*APpLED ART

Dept. P55,10 E. Huron 5t., Chicago, lIl.

$12° Per

I.EA_RN RADI LESSON

EH "EEDE hu pobes Lo sigm, Blart and stop as you

plessy, Inlefesting, fevolulloniry, e
veaslul, individusl meihml. Equipment lonnesd and rented. l'hnr-rnlt'r ekpert in=

llrm'hrhaml'--wﬂ-n-r-wlmrnlll!ﬂ Frr'-l l'n.l'lfrmwlmn o il anly I'I I'll'l' ||.|- Forsd I.u-nn
MISSOUR] TECHNICAL SC

CIVIL SERVICE

VALUABLE INFORMATION FREE
COLUMBIAN CORRESPFONDENCE COLLEGE
WASHINGTON, D, C.

HOME STUDY COURSES

HomeBimly Cowrees, leading to Degroes In Ars mnd Belosen; Edostion; Wieikbng
Payrholougy: I'Immui.rr Husaneas and Comuseren; Law) Ih.fr.im:f A rmdlnn.
ghiecring: nlso courses in Business Tralnlng; Accounting Aulr:rmuu Ldr_l

mont; Pablic Spesking: Badis. Maay others. Law Cost ¥ Termi.

MeKinley-Roosevalt University, 4247 I.‘.Ilﬂ-ll don Ave., Chlcags

Forma to cast Lead Soldiers, Indians, Trap-
pers, Hunters, Wild and Farm Animals.
2319 different forms to select from. Every

form guaranteed to cast perfect figures.
Send 5c stamp for illustrated catmlogue.

HENRY C. SCHIERCKE Spencer Rd, GHENT, N.Y,

No JOKE To BE DEAF

=Every deaf person knows that—
Mr. Way made himself heur his watch tick after
wing deafl for twanty-five years, with his Arti-
fiein] Bar Droms. He wore them day and night.
y They stopped his bead
|'|l'|l:=| i Ihl'.“p‘nh"iﬁ'ﬂ‘l hin
'1.|1|irr|m|"nrl'.uh||' i
J or batteries, Writa for
TRUE STORY, Almso
}bt-wh]cmr. Dealners,

o

Artiflefal Kar Dram

THE WAY COMPANY
Detralt, Michigna

A

719 Hof mann Hide
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e Editorns
MAIL BAG

Builds Ouwn Engine

“Here is a pie-
ture of a four-cyl-
inder engine that
I built, The bore
is one and five-
eighths inches,
stroke one and
three-fourths
inches and the
motor runs 4,500
revolutions per
minute to develop
three horsepower.
I use it as an outboard motor.”—Ernest E.
Shaw, Maplewood, Ohio.

—_ ﬁ:"'" -
mc o Ji{ﬁ EF

A “Pops’’ Builder

“Here is a snapshot of the boat I built
from your plans for ‘Pops,’ class A out-
board racer. Using a Lockwood Chief
motor I made forty miles per hour.”—C.
H. Newberg, Grand Marais, Michigan.

Why a Flag Waves

“In answer to Joseph Prim’s question,
‘Why does a flag wave?’, I state first the
conditions necessary for it not to wave.
Two of them are: first, that the flag be
made of absolutely smooth material, ho-
mogeneous in weight and capable of re-
taining perfect planity from the moment
the breeze stretches it, and, second, that

{Continued to page 35A)

st Ouf'/ NEW
(OMPLETE HARMONICA
INSTHU[TII]N BOOK---

“Harssonica /9
“hada Ea.«h{ ”

Every boy and girl will want one of
these new Imstruction Books., Written
in such #in onsy simple wny as to be
understood by the youngest ohild, it
tnkes vou—step by step—right from
the eorrect way to hlow ench single
note up to the point where you enn ply
complete seleetions. Tells how to
orgunize o Hormonies Band, Expluins
the different kinds of Harmoniess and
their uses,

Mail coupon for this instruction book

today—it's absolulely Free,

M. HOHNER, INC.

351 FOURTH AVE.

NEW YORK CITY
r-————.—-q—--—---—vi—_——__-—‘

M. Hohner, Inc., Dept. ¥90E.

HARMON 2
PLAYING
MADE EAsy }

| 351 Fourth Ave., New York Clty

I Please send me yuur noew Instruction Book, i

I I

| City. . Ay M A State . Jl

L_H__-_____-_-__——___
1Jr"l1 kel i ¥ g Pl Homgh & Woahbler, Lol 408 King 81, W, Turauis

Just mail the coupon and we'll send

you a sot of these remarkable aoto .Sh FREE

books, just n-ﬂ'rth» prﬁwh I“‘hnh«r IP

you are @ meochanie or elper, &x-

pert or II|||||J e, aito owner or F'U'FI EanHﬁTlnH
e driver, If you're Interesied In lnmowlng all

about aulomobile mechanics, thin take ad-
vantage of this FREE OFFEIL.

A Better Job it thr glantle

auto industry—
BIGGER PAY—a chance to go into businoss
for yoursell and pet o share of the huge profita
aré waiting for any man who tries to im-
prove himaslf, Learm auto ongineeting with
thess wonder books o nDew  way — withont
studving or memorizing. Blmply wuse tha
JIFFY INDEX to loek wp the answer to any
auto prohlem,

[ Volumes
N Edition

9500 pages, 2000 1Nus-
trations, wiring dia-

grams, éto., including Ma- F_R EE Bend NOW and we will

inelude the famous book

’-ld‘?;‘l.l. "1' E:i;i'ir:::. “Automebiles Servies Shop Management''
oto, DeLuxe edition. gold- without ofie penny of extra cost An
stamped flexible binding, amazing value and a money maker,
*———_d_--——__________-
AMERICAN TECHNICAL SOCIETY
Drexsl Ave. & 58th St., Dept. A-519, Chicago, 0L

1 wouldl Tikn Lo see the new devolume edition of your ATUTO BOOES, 1 will pay
Lhe few pewin delivery sharges culy, but if 1 shopes o, 1 lnl-; o leifn lhimli;::n.lt-
gullagr, [f alter mqin-r-q:u tmhrwitﬂp Lhaemm, | will somd you §2 and pay the fif
&b the radn of & manth le.i $74.80 s pakd. Plenss includs fres book ™ Aulomokils
Barvics Bhop Mansgsment™ us per your offer above. Bend very labest sdithon.

Oy, . atn . Rasa . Binin,
Attaph lu-u-r -h:hu ngn, u-umnl!nn ln‘ RAMmS l.'ul nﬁlrnl- ol ﬂlmﬁn-r lml l-i l"lﬂ-
ane lkisinees mas ws relerenen



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

HRecovery has begun! The months ahend are charged with slenin-
canee and sxpectation. What will you do to get the jump on the
other fellow?

Thousands of men have used

The Croft Library of
Practical Electricity

The Crofi Libeary in & complete electrienl sdoentor, 12 i= founded on practice—on
20 years of ahiri-sleeve experenre—on wurk e bt i sctually dooe, 11 s mmaed from
aver to vover with the kind of hard-headed Inels you wast. Wrltien s thoi Lhe

nner can eaally understasd I, yol & sisund, so ihiariaigh, Lt 0 s ihe dally gidils
of K highly pabkd slaciriesl '-llrhbn and spgineers, Crufll tolla ¥ou the Uings

¥oul i o s A bl melorm, @geperilors, Bimatines, pmmulslam, traaslormsr,
nimista, switobboands, distrilmition eyroteme—alectrien] machinery ol overy Gpe—
wiring [or light and power—wiring of finished buildings—ymdereriters’ aod |1|"|11rl u.i

wved metloods of lig

reguiremenis—iluminetion in its every phass—thes mnst im
 from estimating i, In

fng—lamps and lamp efeata, ete.—how to do 8 complete jo
eompletion.

No money down —easy payments

Filll im angd maill ihe sou nitnrked and wo will smpd vou the entire 24 of mven vol-
wpes for ten days’ Fres Exnguinntion, We tske ol ¢ e rlab—vni assqme o obligetlon
IF wou deciide ta keep the bosks, send B1.50 in ten daye and the }nlnnm &% the rale n'f
E2.00 & jpunth. Bimd Che sowpon KOW snd sev the books for yo

—-——-----———————————-—I‘

|FREE EXAMINATION COUPON |

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

Beoad me for ten days” free cxnmination ‘”IE Cealt Libiney of Practleal Eealriciy
| IT setbstnetvry 1 willl senl you § 050 0 10 doys apd 5200 mont KLy nnt il fhe pries 1
I will reiars the books posipaid. (Te Fl

mmd B i el e

FI1050 ba pakd, If mid wunied,
| eromet shipment weite painiy
I MName, ..... - .

M ﬁ-d.ﬂn-u

Cliy nnd Htate
| Poities.....co.....

Tarn JUNK
= Cash/’

The Most Sensational
Business Opportunity
Since 1929

Like turning lead into gold,

here in n business with gigantic
poasibilities, Factories, Clula

Btores, Bohoals, Holnnl l]‘,l'.'ﬂlj
millions every :;F for rubber
muta. Think your proflt
when a

HAND
HHI'HHE

Brand new. Fllu,\" patented, Fﬂ m-n llrudr
report unprecedented success.

“Can't make mats fast snoongh. Fmr. Wi bmlulﬂ;
ovor 200 ardars for 8100 to $10.00 sach.” Flash from
Harris mayn: “"Orders enough o keep 15 men busy
all the time Gunter got big order from County
Camithissioners and now reportat “Just slgned up
arder lor all Orade Schoala and igh Bchools.™
No wonder responaibile men are throwiog
everyihing else malde o establish looal
FABRIX fwctorics.

COSTE NOTHING to get complets facts, Just send name and address,
We'll pend desecription of simple hand machine that quickly slicea old tire
into strips: ahow you bow patented method forms strips into thick,
springy, Jong-wearing FARRIX Mats—how five conts worth of Junk
Tirea makes n £2.00 Mut: how you enn start on a reasonuhle investment |
and buoild a business so big, so fast, that it will take your bresth sway,
Don't delay a minute. Write or wire today. inlormation is free.

FABRIX, Inc., 325 W. Huron St., Dept. 75, Chicago, Il

¢ TinE WIIRE 900 MAT 1
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ART LESSONS 4

Become Talented Artist with Big Income

Tils thervogh Courss by Alssandes Mumay, lamous Hm-
Art Bohool inatructor, makm it easy Lo learn srd i

apare Lime, Teachew commercisl mre, pirtonming, |siterisg,

Hlulumr perspesiive, ndv, luﬂur.. pie., without botlher %Iﬂ

or expenes of cormesponding. Yoen got all 60 lessons i METE

ipme=—pnn wiiting for nexi lemon. Ower 815 hﬂ.‘#l 1htim

il st Eloms. wl dn:lnl PE P ﬁﬂ.[., l
Lit]

Send only $31.9% for
‘Hnﬂ-:tlhhr-

pEy p:-: nml.n. ||lu. il s
ed after inspetl g your spars |
EDUCATIONAL Beph. A I.I-E_. WIS,

ECH'ANICAL DENTlsTnY

Mh-' Didesy melsool, l'l.nl. J'..uﬂ--d e Truining,
"- FEany |In:ul'll'n.l [F;’W.ﬁ uk [or

n Ewva. ‘.*.h
Y I 'I' li'.'-HM o) MECHANICAL “-ITIH'IT 125 W. 31 8., M. V. E.

we NAVY SUPPLY

Bargains—Army, Sport Goods, Fire-
arms, Clothes, Shoes, etc. Send 10c for
new catalog, to be redesmed on first order
Army & Navy Supply Co. 4772 Lester St. Richmond, Va.

START OWN BUSINESS RESILVERING MIRRORS,
REFINISHING METAL, plated articles, auto parts,
reflectors, tableware, ete. Experience unnecessary.

Small investment. Combination outfit., Write
SPRINKLE, Plater., 120, MARION, INDIANA

F'I‘I.

i

jﬁABBIT%E%R Us

anid catalog, sigs
ng

-.ll.l" "‘Tﬂlﬂa“ ly
g pl.rtl-ud'l.—‘l 'l'hnm-—
Al For 10 cenia,  Address

Mﬂke Money at Home /

Einorrialy
OUTDOUR

BROW IIMI!WHS Iln your c-elllr or shed. Exclusive
J new process, ter, quicker crnw ‘-luu
r money for rnu Eur-un m dempnd, @ b

Mushrooms, Wiite s Fres
Amlﬁun Mushroom industries le.. Illnl. 618, Toronts, Onl.

"SHOP. NOTES

Ideas, Kinks, Helps -

1936 SHOP NOTES and
LATHE HANDBOOK

Extra Big Book
Value— ONLY

For Both
Be the man who knows the easiest
and best ways of dolng things—the
fellow who I8 up-to-datc—cash in
on handy kinks and short outs. Get
Bhop Notes for 1030 and maks
money. For many years the helpful,
handy guide for men doing mechani-
eal, ecarpentry, auto repairing,
ponerate, plumbing, electrica
bullding, masonry, l'urmiuf

Now ready

A FEW OF 360 ARTICLES
IM 19346 SHOP NOTES
Hhop Notea for 11530 has 224
puges — 360 articles — 716

llustrations. Bome of the
wubjects Aro:
Alr Condltiond
Auto Owner Helps
Aute Berviee Kinks
Hirake Tester
Dirill Press Work
Fleetrlenl Winks
Furnitore Making
Ing Kinks

e T elps
dander for Lnﬂu‘
Shuet Metal,

h I k. ote.
:ﬁ}iﬁmﬁilrl:nnrnm? famous Lathe Do With Things to
Handbook—both for only U8 conta. TDUII Cinks
] Weldl el Chuattl
!DDDSthnt:l l:’l'llrgg Ideas w;ﬂ'h%,f‘mlmrﬂmﬂﬁ
for Shop an andy Men atkshap K
SEND NO MONEYI

Get the Shop Notes Library. Com-
lete ot 5 Dooks—Over SO0 pages—
2000 pietures—2000 money making
fapts, methods, processes nnd timo
eaving kinks. They'll ;mf for
Whaole

Combination offer above D8
cents. Bhop Notes Library
=4 books—83.50. Pay

stman plus few conts de-

thomsaelves over and over. Ivery In U7, B. and posses-
set only 82 60, Order now. Supply  slons, Elsewhere remit
#oon exhiustsd. with order, Crder now,

Popular Mechanics Press, Roam 536A,, 200 East Ontario St., Chicago

When writing to advertisers pleaze mention Popular Mechanics
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L1OOK !

Easy as A-B-C

Tlh) learn music

Just see how easy it is]l The lines nre slways
B-D-F, Memorise the Sentenee "'Every Good
Deserves Fun"—and there you arel hen-

er & note appears on the first line, you know it

it @ Whenever a note appears on the second line,
you know it is g. And the spaces are just as e.n-%"t.u
remember. The four spaces are always F-A-C-E.
That =
ism't it
| You have learned something already! Isn't it

fun? You'll just love learning musie this fascinating way!
Mo dull and uninteresting scales. No ‘iricka™ or “secreta”
—you learn to play real musie from real notes.

Bo elear and simple are these fne-

Is “foce"—simple encugh to remember,

cinnting “‘musie lessona" that even o

LEARN BY NOTE child ean understand them. You do
Piano Violin not lose & minute with unnecessary
ﬂll“'_‘ﬂ'l':'m" details—only the most essentinl prin-

ciples are taught. And at sn average

Tener Banjs oost of only a few pennies a day!

Hawalian Guitar

Piane Accordion You simply cannot go . Over
e any ::':: 700,000 ple have studied musie

this modern way—and found it as

31A

ﬁ i

this

easy 88 A-B-C. Just read the list of instruments in
the panel and decide which one you want to play.

SEND FOR FREE BOOK

1  Our wonderful illustrated Free Book and our

Free Demonstration Lesson explain all about this
? remarkable method. Act NOW. Clip and mail
this coupon today nnd they will be sent to you ot
once. No obligntion. U, 8, Behool of Musie,
75 Brunswick Blde., New York City.

Instruments supplied when needed, cash or credit.
e — — —————— ———— — —— — — — ——
U.S. SCHOOL OF MUSIC,
75 Brunswick Bidg., New York City.
Bend me your amazing fres book, “'How You Can Master Music in
Your Own Home,” with insplring message
nlso Free Demonstration Lesson and particolars of your essy
payment plan (mention instrument).

Name, . "

Address, .. .... .
Have you

TONETUEIAIE . . . o oc o hshm s nmn hms s pae h s Instroment !

Learn CHALK TALKING

Entertain for all occasions. Send §51.00 for Laugh
Producing Program of 23 Trick Drowings with Io-
structiong. Catalog of Chalk Talk Supplics Freo.

BALDA ART SERVICE, Dept. K, Oshkosh, Wis.

ENGINEERING, broadeasting, avil-
otion and police  mdio,  servicing,
mariie and Mome telegraphy thught
thoroughly. Nine months' el r‘EE

oourse equivalont to three years’ college radio work. Bchool esta
labed 1574, AN expenses low, Catalog free.

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

for you every woeelk in
the year rulslig ROYAL
baby birds, Orders walting

for hundreds of thou-
sands. Easy to palse. You gol your money
for thom when only 25 days eld. Particulors
and picture book for 3-et. U. 5. stamp.

Welie PR COMPANY, 635 Howard St.,
Melrose, Massachusetts. Heler any bank,

ES PUNCTU ; <
PaysYOU 4246 85 IN AN HOUR G
NU_FLATZ ~—pmazing new prodoct  Gxes
punctures  INETANTLY and

PEEMANENTLY without patching—without remov=
ing tira from rim or even Jacking up wheel.  Just
seuirt 1t into tube through valve stem, pump up
tire and drive sway, For trifling cost, No-Flals
seals the pupcturs AIR-TIGHT and makes the tire
puncture peeof for We bexids.  No matter bow many
nabls or tocks are pleked up, tire will never go flag
agaln, Ends changing tires in winter snow, slush
anid Eleat. Popalar priced! GUTARANTEEIL
Pays up to 203 per cent profit,
Ark., muide $6.74 his first hour, ‘ ) '
Men] This is o hot one

FI'EE Samﬂlﬁ Autn, fleet, taxi and trock
owners eager to buy. Get Inoon ground [oor
.. Bush mame and address fof Fres Sampla offer

;:", and monov-making details,

Ty NO-FLATZ C0,, DEPT. A-171

o CINCINNATI, OHIO
When writing please mention Popular Mechanics

.l:m‘

¥, L. Griffin, of

— T | La—
GOVERNM
START

$1260 to $2100 YEAR

MEN —WOMEN /" Frankiin Institute
File Clerks / Dept. J183
Postoffice Clerks-Carriers ROCHESTER, N. Y.
Customs Inspectors
Stenographers-C

lerks ,, Gentlemen: Rush to me,
GET READY FREE of charge, list of U. 8.
IMMEDIATELY / Government big puy _jobe.

Send FREE 32-psge book de-
Commen Education “rthins’nlﬂr‘iﬂ‘ vileations, hours,

Usually Sufficient

work and eontaining sample coach-
Mail Coupon ing tests. Tell me what to do to get
TODAY— &S ooe of these jobs,
SURE /
/
/
fﬂam!.. ........ T T T RN TR R R R R
/
/
,f
F Address,.......cco0iiersarenses A

by Dr. Frank Crane; .
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Booklet Free Highest References
P A I E N T s Promptness Assured Best Results
Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers and
Bank-Recommended Attorneys, published by Rand-McNally & Co., Chicago, IlL.; The
Baggott & Ewall Directory of Guaranteed Attorneys, published by Legal Directory Corporation,
Boston, Mass.; Flugel's Law List, published by Legal Directory Publishing Co., St. Louis, Mo.; Amer-
ican Lawyers Annual, Cleveland, Ohio; Bankers Service Legal Directory, Bankers Service Co., Boaton
Mass.: Evre's Law List, 9 Park Place, New York City, and the Central Guarantee Co., Bankers a.nc{
Lawyers Directories, Empire State Bldg., New York City.

Victor Bullding, 724 Ninth Street, N. W,
WATSON E. COLEMAN, Wi cHINGTON.D.C.

New leas now Salable
Before Patenting

PATENT YOUR IDEAS jlcu

SEND FOR FREE BOOK _ ST
HOW TO OBTAIN A PATENT

Written by a Former Momber of the Examin- | L=

Practical, useful inventions may now be safely marketed
without patenting oxpenss. Writa for prool that we Bups=
eessfully sell both patented and unpatented Inventions,

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

ing Corps(1922-24) of the L. 5. Patent Office. === 3]
u want to profit by your idea, you should —— B
take steps to apply for a U. 5. Patent at i)
ance. Your first step is to get this Free HBook. This
il:i teresting  illustrated book contains valuable informa-
tion you should have. It tells you fully how to obtain a
tent on your ldea in the guickest way., With this Free
cok you will also receive a "Record of Invention™ form on
which you can easily record your idea. Personal and Con-
fidential Servics: our case will be personally handled
only by a Registered Patent Attorney who is also a Former
Member of the Examining Corps of the U, 5. Patent Offics,
All communicationa confidential.
MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF IMYENTHON Farm.

CARL MILLER

REGISTERED PATENT ATTORNEY

ALBERT E. DIETERICH
REGISTERED PATENT ATTORNEY
512 B Colorado Ruilding, WASHINGTON, D, C.
Booklet on Patents sent freo

who derive largest
IN EN I OR profits know and heed
certainsimple but vital

facts Eﬂfnrﬂrllpplyir:g 'nF putu%h.d ﬂ":ir I;;ml-.J-.q_ln'.,':,:'| P“LE.";_;EEM'
Eilves oEd¢ facta; sent (ree. ‘rade Marks ATPY TR 5
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE LACEY & LACEY, Est 1889, €35 F St, N. W., Depl 5, WASHINCGTON, D. C.

R e A T S - o= | [nurntors and Mechanics
Plasss send me your Fres Book, ‘'How to Obtsin » Patent,” and reur _E?“'ﬁ[_\-% Send 10 Cents in Coin or for
1 X {D\@L } E Material and Gear Circulars
COLBURN GEAR & MFG. CO.
G AL @ 96 Holmes St, N. Quincy, Mass,

|

= |

1
i g s o = o
STOPPED IN ONE MINUTE
PAT E H TS—TRA D E M A. R KS Are vou tormented with the itehing tortures of eczema,
All inventions submitted held eonfidential and rashes, athlete's foot, eruptions, or other skin afflic-
given personal attention by members of the firm. tions? For quick and happy relief, use Dr. Dennis’ cool-
Form, “Evidence of Conception” and instructions, ing, antiseptic, liquid D, D. D, PrRescrirTION. Its gen-
“How to Establish Your Rights"—FREE] tle oils soothe the irritated skin. Clear, greaselesa and

stainless—driea fast. Btopa itching instantly. A 35c
MHCASTE,E}.#:' :_'::I:,'E“g ROMMEL trinl bottle, at drug stores, proves it—or money back.

412 Bowen Eidg. Washington, D. C. D-D-b. ﬂ! -4 !- z-

STOP Your Rupture NEURITIS &+

Why worry, suff fth that tara? ] 3 L £ i .
Learn about my Appliance foe all foros ' To relieve the torturing pain of Neuritis, Rheumatism,
of reducibla ruptore,  Actomatie air onles. | Neuralgia or Lumbago in 9 minutes, get the Doctor's

eushion ncting e agontto nesist Nators L 2
ety o b et ay e i s gy U1 Prescription NURITO. Absolutely safe. No opiates, no

obnoxious aprings or hard pade. Mo salves or plasters, Sent on narcotics. Does the work quickly — must relieve your
trial to prove it. Beware of Imitations, Never sold In stores, worst pain_in nine minutes or your money back at

Write today for fuoll information sent free In plain envelope. ;i
Brosks Compeny. 111-D. ‘Stats Street, Marahat, Michigan | Druggist's. Don't suffer. Use guarin (cod NURITO (oday -

Delays are dangerous and m romptly as to ita patentabllity and send A02-0 Victor Bldg.,
cotly o P g A B S b 1 | L. F. Randolph, w

e J-'.t mh-!'l}* lr:él‘aiun.n.l uﬂﬁvkcn nun&rul you a I-‘L;IJ}’ Il:.ll Iy ITE’-P%& “lulor'lﬁr"t Or, IIIII' Washington, D.
promipy Tion, Brict confdence, and & you profer Lo read My Ddo gl rat, mal

minimum of expense. [ surgest that you  the attached coupon at once. 1 wiil also P!mh“'ﬂe{“ﬂ “‘} E’ﬂ"e' l‘r;e "'T]':I'_B‘IEJ' :ﬂutzrl?lﬁ.
send me a model or drawing, or gketeh pend my * Record of Invention™ form, | Pase Loo an erord of InvenHG i
and deseription of your inventlon, and (Over 38 yenrs experience as o Heglstered

£5.00, I will make o search and report Pateot Attoroey.) l

A PERSONAL CONFIDENTIAL PATENT SERVICE— e e P
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Try So-Los

COSTS MUCH LESS
RESULTS GUARANTEED

FILLS HOLES; CRACKS—MENDS
FURNITURE—NEEDS MO MIXING
CAN-DO-WOOD works ke putty;
hardens into real wood that can

:‘_’ be sawed, planed, nafled, painted
ot ptalned, or varnished. m'on'f.
crumbla or chip. Fina texture—
natural wond eolor. Requires no
eolvents, Wil not harden in can.

Lower priced
oxr.Tube . « » » «» 108
AR -
G . ot h s 800

CAN.O WOOD s guarantesd to sutiefy or moner back—Tear out thia
od anad tmke ti nny Hardwars or 'aint Slors

S0-LO WORKS, Dapt. PM5, CINCINNATI, OHIO

#~ ARTOONING 27

ART

Learn at heme with this great blg new course
40 pnsy lessons inall branches of Art, Cartooning
and Lettering. Hundreds of Illuﬂtmllurm nmil
remarkable short-cuts prepared by Inmous
Instruetor and formerly sald at much higher price,

TN SENO WD MONEY $4 15
FREE PAT POSTMAN hs
Wi EACH cotmse

P-A-R-ART SCHOOL DEFT. l.-m B.I.I.'I'BWI. TEXAS

NC.N WORLD'S

FINEST
nu:rrluu FUN, HARMLESS S PO AT

THRILLING
HEALTHFUL

FENCING

Ouly $1.54 postoeld, Ovder naw.
Industrial Products Co., Dept. M, 1152 Broadway, New York

_ Learn Profitable Profession
,‘4{ & in QO days at Hume

Balsries of Man and Women In the fapcinatin
o af Hwedisl ;h RN
f week butl many prefer to open thelr [ 1:-!‘-
(i . Large incommen from Doctors, hoapitnla, snnl-
tnrivmn, clobe u

Mational College nl hl-ualll &
" Physio = Therapy, 2 . Ashiand
nl:ll:n.

restlmg li;oi{m'FREE
. ,‘ Lasrn }o be pert wres e wrontling,

Lnnw n-"

malf fanae |1Iu fi BT
Pt Tae P WORLLY S CIEA hh’.n\-

Frank Gotch and Farmer Burns

Easily q1|i|.:k|! lesrned nt H F."“P Na ptrong, ba shilifyl, lemen
thq-qi i r-trll:hI the SECRETH i.“-H ¥ ILH'rululv ihy
r L]

|r":' "t“--"':‘“ri Heiiid § cefils Tof postiags. BOOK FILE L
Farmer Burna ,'Jmlmnl of Wrestling 3375 Elweod Bidg., ﬂlluhn th

QU'CK WAY to m.f:ikle money in
s s s ey e RAD O

'Ilﬂ- Tﬂul..- l.u.". ot lm Dﬂt I'H-'I-‘I. 4“’ "I'IIH-.D‘ Ave., Chicage
PENNY EACH!! ¢ n

Besutilul Window Bign Letters. Lowest =
Price in Amorica. Fiasst Quality, & Your “‘ «:’-i
and Working Eqgulpresnt. FEuse “
AiasSignWorke, 96 Hatsed, Chicag, 1L

When writing please mention Popular Mechanics

-'.lr s 1r- e

f

M
¥
Tar

Umsrantoed.  Nrw  siyles T remendisin
Domand. Blg Profits, Basily Appdisd,
Record Hreaking Ofer. FR Bamples

J3A

& STEAM FITTERS

Plumbers am:l Steamfitters Guides
4 Vols. 56

A prac riienl, Mustruted
Refarencee Library nm:[
Beudy-Course for Master
Plumbers, Journeamen
and Apprentice Sieam-
fitiera, OGoa Fitters and
Helpoers, Sheet Motal Work-
ers,Draughtamen, Mas-
ter Buildem, Enginesrs
and all Building Trade Sou=
dents, This valuasbls aet of
handy, poa het-pize Guides
explaing in practieal con-
aise Innpunge and well done
iMustrations all the prioeiples,
nidvances and short cuts of
the PMlumbing and Heating trads
—bwmsed on modern practies, Cop=

— tains enreful, detailed insiructions
on how to figure and setimate various joba. Use FEEE COUFPON below
to eaamine, without obligation, this valuable work.

INSIDE TRADE INFORMATION ON:

Boldering, tinning. Joint wiping, bending, beating. Pipe—iron—asteel,
thremding, Mathematies, tnbles, physics. Muoterinls—iron, steel, coppor,
birman, lead, tin, st mony, ete. Sheet metal—galvanizod—plate. Sanpita-
tiom, -|1.';|_;|h|nr|l‘|l tnnks. Drainnge, sewsge, purification. Fixtures—ba th—
kitehen. Pipe fittings, soil pips, tools, Laying out work. Roughing.
Herewed fittngs, flanses, jwints. PMipe bending, exnmplas, Elbwws. Henibng, venilintion,
wir somillt limbng, reltigeration, Water supply, malne, wolls, tnnks, Clas- m“lll'l- Hhret
et work, :lrllr:'lllull [T Braaing, hestlng, lond burning. Welding, variois 'I'Eﬁh.
me=thicufs lll wrkamithing, [vrpes, tools i

AN A IRV

THEO. AUDEL & CO., 4% W. 23rd 5t., New York City

Muil Avidels Mumbsers I;]||_||]+|. d wols., o 7 \]'I.FI- fren irinl.
o K. 1 owill |I: I b T days, ami 31 smonthly until

i juo pid.  Ovifarrs joe | will return them:  No obligstion
wnless I mmy nll-ﬁnl.

Audels

Mg
Aidibrrsa
Decuwpntbon. .,

Relerenss. .

ELECTR

RADIO - RE FRIGERATION -
DIESEL ELECTRIC POWER

carn in Time ot Home
-by Pract

op Methods

N {0 prepor f j balmdlul to anlarics
niegﬂnﬁg ﬁré,n :eﬁ ﬂn:n:gm%hu to earn iﬁr-vllﬂ o

b oy oo e :.Ljfa Bacica fauls-

mmtlml Apparntos 13 m nu-l

R DTae e e ey Dock If hut satiabed.

rit-u for %K of and Opportunities for
Ful mA N A ctrical Man.
j ELECTRIC INSTITUTE H. W, Pl‘l’llllnl H--l:l.-ut
| 5840 Addison Strest, Dept. 66E Chicago, lllinois I
i NAME AGE

STREET.
I orry STATE
e e e e e e e o —— p—— o — -

BE A TRAINED

AUTO-DIESEL EXPERT.Z24*]

AT HOME
TREFARE NOW for rieh naw i) uf opportunloy in this (st

.
bl f Bttt o TR Ry AL EARN BIG
MONEY

Eway, w nﬂh-l'm-: bralnle || i o guink way to wood jo
Bl @ensl af & profitable kuto r-efl'l.l.r bisiness of your
]
SEND FOR
FREE

Learn r'rllru. ‘the pionesr autamolive ho mealud‘r
Write today for Fres AUTO = [NESEL Boeok and pay-ns=yumz:
lsarn plan, with valoable sguirment includad Lo halp yoo e
axtra money qm-ch in spure thoe et bome withogt R ving
your piresent jub whils training.

MOTOR INSTITUTE of AMERICA
4554 Broadway Dept. ED-11, Chicago, IIL

r-———-lldl Coupon Today! — = = = = -

HOWTO T
| MOTOR INSTITUTE of AMERICA g
| 4554 Broadway, Depl. EB-TI, Chicago, Il AUTD s
I o Withont fﬂr'lli!-nl-‘lrr und'l':rﬂ Auto-THasel Bouk, DiESEL
| A detales " Fraining and “Payt J | St
: Noma...... - J
| Addrame. e em———— P —
:_I:'ﬂ!i. S - o = ceecimile e r——
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Start « POTATO
CHIP BUSINESS

IN YOUR KITCHEN and
MAKE MONEY/
Y4

Buy Potatoes

for 2¢ A POUND

Sell Them as
Vita-Seald Chips for

35¢ A POUND |

THEH‘E'S hig money  In
potato ehips [He any man
Or Woman who wants &8
buniness cupable of poaying
s much s 525050 & deiy in
raflts, Just think of It
ol enn install the wonder-
ful mew machine In your
Eitchen—just manufacture
and sack o sensntional new I
kind of “Giroassless™ Potato O hlt'-—.l.rul | Int the ﬂt me--q =l(l1l them for
you. Only $£2.60 Invested in raw materials brings back $10.08 in
ensh,

EVERYTHING FURNISHED Youdes't have to huve s lot of

money o wtart
small nvestment in dhe machme pute you in s bip profil business of your own, I send
ai AYaF, thlina including speed-slicer, sooker, |*d'|-::|:l:ru1.|'q- (fer pnling mew “OREASE-
ERS" phip), & big supply of printed bags u.d rer .ui'h-rl.hlr‘ A Led Noenperiencs
. un [ wenil compleie, shisple inetrsriions showine heow o trpl.l- a prufii Lhe
first day. Prives, pistures, and complets plans will In senl fren !’n-r ihe naking.

nuHIT Bu‘ l"rTHlH. Jusi send your naeme and sddress Dﬂhl
nchoding: 50 “Bocret of Mkl Drossaiom Troate Bebat He i o e

mnd :rnu HmAY I'.m s kndependent se = l1|l-|1:|' wthers kave dons with Lhess (sl salling
nirw CLrekssleas’ Clips, Adidross Yoiir cird o

G. H. Hardt, 3256 W. Huron St., Dept. 55, Chicago, Illinois
, @ﬂ;xir.p

Tip Wl
i ]

‘1

HI-IIIANI{AI. ENGINEERING
Less than 20 minutes a day with Pnys Big
these 7 big mechanleal engineering

books will prepare you for a better

job and bigger pay. Machine
hands besome foremen and super-
Intendents, helpers become experts,
foremen become manngers. A bl

machinist, hnﬂﬁrer or factory employes can benefit QUICKLY
and put bimsell in a position to demand more Money.

Don't miss this chanee to
Ynur uppﬂrtu““! qualify for promotion, don't put
off for one minate this Big Upﬁﬂ-l’{un“l’ which I8 yours almost for

the asking. Beven Big Books chockful of every known mechanies]
fnet, told so simply :u.nd clearly that any one can understand them.

fully, inal aklng, Pattern Maklng, Foundry Work,
Mechanical Drawing, Forging, In fact lnﬂﬂu :.'Eﬂu.nmd 1-5:1 I"Eﬂ
RN mtinm -
Everything Sent FREE i i oin e o
eide in your owa homs or pleee of business w]:ellu-r- e pol yom wani lo lu‘g

them, eheck wp an m Facls you wank te, Note thele great MONEY MAEIN
walos, then,  you lrl.:rl.h.-:u. pay on ibe enskest i.lmi of pEyinenis.

Complete set of drawing instrumenta
il you send for these ks NOW,
These instruments are made of the fin-
est of German silver, are absolutely
pocurate and are packed (n velvet Nned
lentherette pocket case. Heal $10 value
but Iree to you with these booka.

— e m— —— — . T — —— SR S S T — -
Amarican ‘I'-r-m-u:-ll- Sccisly, Depl, M-SI8, Draxel at B81H &t., Chicage

You may » | me 1 7 blg SEW bocks (or fres ssamiontion, I will ps rllf fr'll H-n'lll
delivery 1 kerp Lhem in which cose | w

tak pr:lt of valy B29.50) Is ||||M I! 1 rllun.l.

1 sl now, you ngres te glve me

| I E ty entitling me io Frea comsidiation
¢ une year nnd set of drawing lnatrumenta,

privieges wilh &ayF of Fuur experis |

E e
Flease nitazh n letier vinting ﬂ# lHllm:Jl.n &m n‘l-.':lﬂ " nnmE |||1|1 Ld:lrull und that
of at st ope husiness man s relereuee,

When writing please mention Populor Mechanics

YOU'LL advance
faster with an easy
laying Conn. Choice
world's greatest art-

Over .‘l]ﬂﬂuﬂpl.tﬂi_ 2700 lllustrations cover every subjest |
o0l M

inta, Many exclusive fea-
turea yet they cost no more,
Home trial, payments,
See your dan.'lar or write for
frea instrument,
C. G. CONN, Lid. 531 Conn Bidg.
ELKHART, IND.

CONN

Hi‘l’HUHIHT!

PHOTO-ENGRAVING ir siowe

AT HOME
We Furnish ., aqm ent and materials

Including large pbutu—mmv “’ camern complete
with lamps, lens and screen. hen yuu have An-
%!n%mmm; c?%nalmruuw“h i-ﬁn iy ‘em Turnlnhﬂ
Ent s n]
n; work for others ﬂ.n “ ﬁ!ﬁ; Ill*ll'lﬂ-lll
- h.:‘u;hll’:fh“nr Pogalar H.I'hllnﬂ.-lrll llmrwa;br;"ihhw
A nogm plare v "l-' we tennk muﬁb:‘riﬂltdbd lh:“ :- L rite 1-ml-l.*.rI
BT O§r newr nlog
:Elu [ m?::m such e we famish, You will pet be obligated in any Hr I.-_r 'l'!'ﬂ-lhl

| polls for 310,37, Agrors Schecl of Photo-Engraving, Depl 158, Aurers, Ma,

. _ Jingen Phinling

Today's uncrowdm] profesion. Reeogniticn by
government, hig busioess, makest natlon-wide
expanslon program necessacy for world's (largest
: 4 of 1t& kind) ecommerglel finger print bhurean.
o ¢ - Tralning under world's foremnst authority
Limited number responsible men and women
secepted for tralning NOW, during spare hours.
s Write TODAY]

WAGGENER CORP, 93 So. Zad 5., MEMPHIS, TENN,

Secure thorough training in. airplane
and engine mechanics. Complete flight
training—modern equipment.

ROBERTSON AVIATION SCHOOL
$1. Louis Municipal Airport - ROBERTSON, MOD.

with new products. Make,
R scll, repeat. Guaranteed

formulas, special prices,
leads. Biggest catnlog free. Annivses.

GIBSON, Chemists, CK-4702, No. Racine, Chicago

Own a “ehain’ of 1o peanut and ehewing gum vending ma-

chines, Large, steady profits, as [H‘ll-l!]!f‘ eaf peanuts and chow

gum dally. Start with 2100 rite for details todsy!
D. ROBEINS & CO.

1141P DeKalbh Ave, BROOHKLYN, N' Y.

Build the 4-mast Barque, California
Apcurate, detalled blue prints of this hand-

pome stesl barque, Complets fittings and
ponsiretiion sels for sledim tiawled and olhsd popolas
umdbilu. Indlbd:lu Boversign of Lhe Bems. Bond 150 fur

.l J.Fllw IHZ-I Etowah Ave, Koyal Oak, Mich.

Sav_ Your Feet

When all else fails end your suffer-
ing with the ﬂhlble"m metal”

Heelner sirronr

WAITE FOR FRLE BOOELLT

| MEZFHER ARCH SUPPORT Coy 031 ML E Tanon Buome. Lousvile Kr.
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{Continued from page 29A)

the breeze be strong enough to stretch it
perfectly and absolutely unvarying in
strength and direction. The flag does wave

because these conditions never can be re-
alized."—C. A. Heyser, Elkins Park, Pa.

To the Inventor

“Why doesn't someone invent a steam
radiator that would use kerosene instead
of gas? I believe it can be done and that it
would be steam heat in its most ideal form
because it could be used where gas cannot
be obtained, on boats and elsewhere. A gas

steam radiator already is on the market.”
—L. O. Ruxton, Brooklyn, N. Y,

Model Western Union

“I send you a rather interesting picture
of a miniature Western Union office built
by one of our employes, Harry O'Neil

The office is complete even to a tiny clock
displayed in the window, a small custom-
er's writing desk, tiny blanks and like-
nesses of counter attendants.”—W. H.
Deppermann, New York.

“Shop Notes” Booster

“I like the arrangement of Popular Me-
chanics best of all magazines, particularly
the items on radio, shop notes and ama-
teur mechanics. I have about 100 issues
already.”—J. Miechel, Richardton, N. D.

BUY DIRECT FROM LABORATORIES!
Amazing New 1936 Super Deluxe

maiise MED WEST

5-BAND
RADIO

]ﬂ‘p‘].fﬂ'“llll'ﬂ'. rndin enthusinsts nre 50
{ prajsing this aowmzingly besutiful, *with
bigger, better, more powerful, super NEW
selective 1d=tube S-bamd radio.  Out- Deluxe
|~|'|‘:ll:1|._-l 150 to BIO0 r.'s.lir--'l on & side- hunu'ﬂ.ﬂlu“ ‘."'“I{
bv-aide test n'-l. will thrill ¥ ou wi ith its

SPEAKER

« LA TURES

|.f|.|lrl s Acpusti-Tone, orystal-clear “von-
tert '’ reul!ntli—umi mignibicant joreiEn
receplion. Never beiore 0o much
radio for so little money! Befors vou buy any radio, write

for the FREE 40-puge 1036 cata-
log TODAY,

50 Advanced 1936 Features

Scores of marvelous features, many of
1 them exclusive, explain Midwest super
1 performance and thrilling world-wide
reception . . . and prove why nation-
ally known orchestra leaders like Ted
Weems, Fred Waoring, ete, use Mid-
west  in pml’emnre to more costly
makes. This advaneed S-band set
enables vou to switeh instantly from
American prupnnm to  Canadinn,

lice, amateur, ane and ahip
Eormdtu.uta—tﬂ tIIE EIEE". and most
fascinnting programa {rom  Europe,
Agin, Afrien, Australin, and South
America,

DEAL DIRECT WITH LABORATORIES
Ko middlemen's Pmﬁtn to pay—yvou buy at “VE uw

wholesals priee, direct from laboratories |

saving 30% to 509, Incressing costs mmn
higher pricea soon. Take advantage of
Midwest's sensational values.

As little ns $5.00 down puta a Midwest in
your home on 30 days free trinl, You are
triply protected with: Foreign Reception
Guarantes, Puris L-uumntﬂ Money-Back
Guaruntee!

MIDWEST RADIO CORPORATION
Dept. 15M
Cincinnati, Ohio

Fzere 30-DAY TRIAL DFFER Yy
and 40-PAGE FOUR-COLOR 7tee CATALDG

MIDWEST RADIO CORP, Uier-Agents
Dept. 15M, Cincinnall, Ohio Maks Eany

Without obligation on my part, send Ef:mM““

me your new FREE catalog and
. complete details of your biberal 30-day E:;‘:““, .

FREE trial offer. This is NOT an order,

Mame Dyereols
Addren

Tevwn ... State
""-Ll._ Mﬂumﬂh.m—mmwmnmqm_ﬂ)




36A

The MACHINISTS’ Home-Study

Course helps men get ahead

A man oan go just so far in machine shop work with only his
everv-ilay experience to nid him, The men who get ahend
are those who equip themselves with knowledge—who prepare
to tnke mdvantage of the breaks. Many have done so with
these practioal books; you can too.

AMERICAN MACHINISTS’ LIBRARY

6 volumes=—2000 pages—2,500 illustrations
{A combined home-study coursze and reference library)

This library of machine shop practiee was wriltten for practieal men.
Tt gives you the hest methods far every kind of machine shop work,
It explains marchine tools and thelr aperation, tonl work, gears and
prinditng, flgs and Nxtures, autematlo serew muchined, thelr toals,
unches, dies, ete, Plainly written—ecompletely (llustrated—the best
ind of help to the machine-shop man who wants to advance himsell.

No money down—
only Te
a day

-

|[FREE EXAMINATION COUPON
| McGRAW-HILL BOOK GO, Inc., 330 W, 42nd 51, NEW YORK |

Hend mie for 10 daye” fres pxaminailon the AMERICAN MACHINIETE" LI- I
BRARY. If mtistactory | will send $1.50 in 10 days and §2 monthly untld the
ap=cinl price of FI7.50 {8 pald. I oot wented, | will redusn the bosks pustpeid. I

I :EE imsure prospt shipmant weite ploioly aod B in sl 1ines.}

' Name, ..... - =
I Aiddive " I
l iy and Hadi, . . - I
' A e St N S Rl s - £ I
L o

R TR,

y e
Banish Boredom ... Earn Extra Money
START TO PLAY VERY FIRST DAY

Pieture the joy of playing a snappy foxtrot, dreamy walts or
mellow old favorite on the Xylorimba, No renson why wyou
shouldn't! Xylorimba is easiest of instruments to play and
vet the most apectacular, In constant demand by orchestras,
rudio stotions, at lodge meetings and parties.  Marvelous
opportunity to incresse popularity, make big spare-time
money, No bothersome practice or exercises. With Free easy
lesgoma vou actually Start to Play Very First Day.

BIG FREE BOOK tella all about Deagan line, liberal trial
offer and easy payments. SBend coupon today for yvour free copy.

J. €. Deagan, Inc., Dept. 9455, 1770 Berteau Ave., Chicago

Bemd me, without obligation, full detalls of Free Trial offer and
easy-payment plan on the Deagan Xylorimba,

POPULAR MECHANICS ADVERTISING SECTION

Good Positions

~. COME
| TO WASHINGTON

lnereasing O L [N =

tunities lur tra vl

DEIL ’4[.&* men in hotel hrq..:ui‘,:_ MONTHS'
RICHARDSON, ®itutional field.  Good COURSE

Saleaman to IE!’.-F:’F: v':':l';::"":':l; work., Qualifies You For
Hotel Manager pariones proved POSITIONS in
(T e B Cualify thim  shord,
gpeainlized ecourses in Ameriea's HOTELS
wriginal  botel tmining  institute, CLUBS
Learn in four months on real hovel 3
ppuipment under expert inetructors RESTAURANTS
I‘ru.:ﬂnl.ni-r-: start h'l-l__;nl., Ot h!\'a— INSTITUTIONS
it lpcement Servies withoui
n::;rﬁ charge, upon gradustion. Froe SCHOOLS
catilog mves full detslls = write HOSPITALS
- -

Tom H. JTankin.
Printer to Room Clerk

FEE‘I:' IHII'IEI. TRAINIRG SCHOOLS
—r
G@ “TO S II“ISS
BAVE VISR ek e, MO, G EATE ORI szss
Send mume and adderi for free dotails. ST
RAYEBEURNS SCHOOL, Dept. M-X, BOX 2194, Cleveland, Ohia
If you are stumped at the high cost of training to
qualify for a license and a good future In Aviadon,
APPRENTICE PLAN
Mechanix Universal Aviation Service, Inc.
Government Jobs
WASHINGTON, D. C.
AGENTS eroéc GOLD LETTERS
Profit
them on. Free samples, Liberal Ofer to general agenta.
METALLIC LETTER CO., 438 N. Clark 5t., Chicage
I8 soothi to your stump-—
atrong, cool, neat, light. Easy
ormities. Agents wanted,
D. BUCHSTEIN C

Disizlan RME-3T0, Wazhisgion, 0. €.
DON'T COPY —LEARN TO ORIGINATE!
lains 26 lessons and over 800 Blevtrations. All for Only , .
write, enclosing stamp, for information on our
Strathmoor Sta. Dept. E. Detroit, Mich.
COLUMBIAN CORRESPONDEMNCE COLLEGE,
For Btore Fronta and OfMee Windows. Anyone ean put
BUCHSTEIN'S FIBRE LIMB
yments, Hraces for all de-
§10 306 Awe, Sa., MINNEAPOLIS. NN,

Amazing Sensational Discovery
REFINISHES AUTOS
LIKE NEW ./

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

= -  Men — [t's unbelievahble, n mimele! KAR-NU
relinishies old shabby oars in 8 few minuaies
iives them like-tiew shine. Mot m  polish,
v palmt, bui s real fAaksh thet basts B 80 12 moanths,
by wnahing. sonshihe, loag wear Na rubblog—
Lahing = o wixing, Just spgply sitl rag,

Foarmnteed.,
FREE SAMPLE

What o profit-maker for agents sod distribaorsf
Millllons of cars need Uils pew LOW PRICED
puts finishar, WIG PROFITE—up 1o FT 00 n in
bivur. smsy. Ten sseond deminstailon an_an

man's ear salls him GUICK. Horry—ee1 FRE]

BAMPLE which prerss all claims. Writs or wirm
taday. Distributors Wamtsd ia Fareigu Cousbrin,

KAR-NU C0., Depr. A-30, Oakley, Cinclesail, Okla

When writing to advertisers please mention Popular Mechawica



POPULAR MECHANICS ADVERTISING SECTION

C];AS SIF IED

WORLDS
BEST

WANT AD
MEDIUM

3TA

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

Popular Mechanics Magazine, Chicago, [ll.

make and save money.

YOU'LL PROFIT

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

can be built.

in every toreign country.

[Original letter on

file in our office)

Gentlemen: We are certain Hml it will be interesting te you to
Enow that in going over last year's records for classified advertis-
ing, we hove found Popular Mechanics to be one of our best
media for inquiries and subsequent orders. Moreover, in chech-
ing our repeat orders from customers, we find that Popular Me-
chanics® customers are the best repeaters.
that there is no better medium from which a substantial business
We should also like to mention the large amount
of foreign business we have received through original inguiries
from Popular Mechanics, it is a sought after American publication

This seems fo prove

Yours very truly,
AMERICAN MUSHROOM INDUSTRIES.

AUTOMOBILES

AUTD SUPPLIES AND EQUIPMENT

ARC Welder—Built from Dodge generator.
Complete bluepeints, elnple  instructions,
§1.00 ensh, or C.0.Id, Particulars, stamp,
£, I.a. Carlson, 2212 Grand Ave., Owaha,
MNebr,

AUTOMORILE Wonderbox, Htarls car
without switch-key coll, condenser, painte.
Starts drowned motors, Curry for emergency.
Costs less one dollar to build. 205¢ brings
guarantesd drawings, Instructions. Electria
Specialty Co., Sabillasville. Marylund.

DIESELIZE Gasoline engines—Simple in- e
stallation less than five dollars. No speclal PAINT t-]!.r!pin! toals, =~ Newest Lype.
paris. 200 miles 25e. Information free. Bizes, 1J3E7, L 'ru. wheels $1.50
Dileselizer, Tox 52031, Los Angeles, Calif. each. All three $2.50. Wrile. nl:ltﬂh'l.lllilf:l

GUARARTEED Beml-Diesel converstons | winted. Wendell, 3804 Belmont, Chleago.
for gasoline motors. $12.00. Learn free the AUTO Refinishing outtits, Including in-
basie principles of semi-diesel change-overs. atructions, speclal enmu.:-l..‘ brushes, ete.
Partlculars stamps. DeSogas, 1710 Addisen, | Complete §3.00. Iflldman Englovering, 459
Berkeley, Callfomls. Irvin _Ave,, Rochester, Penna. :

200 MILES 55. Durn stove distillate in DEMONSTRATONLS, Compressor,  tesh
your car, (et parts In any jurk yand, Com- | bench, S-hour battery charger—are welder,
plete detalled Information and blueprint G0 | Goaranteed. Trial and terms. Ken's Equlp-
(eodn), Maydwell Mfg, Co., Box 4932, Glen- ment Exchange, Tox M-562, Troy, Ohlo.
Aale, Calif, LETTERED Metal name tagi_for ldentl-

AR Owners Increase your mileage and fying key ringe—23c. Mockel Co., Willls-

genoral performunce with a Helper carbo-
rator. Dletalled Informatlon and blug print
25, Helper Carborstor Co,, P. 0. Hox
2152, Balt Lake Cily, 1ltah

ton, N. Dak.

COMPLETE Tire xmul.-lm;r tu-ul.—-'l.hrru
dollars. Clreular free. Aeltz Tire & Ruh-
bher Company, Ine, New Brunswick. '\-

DIESELIZE A.utnmnl:ll]ﬂ—-Thu best plins

§1.00. Further partlculars dime (refund-
able), Hush! Hesearch, 126 Lexington,
New York City, Rk
CORKRECT Lubrication saves 3¢ per mils,
proved by 18 years and thousands of users,
gunranteed system 31,00,  Order pow and
start savings. Brace Co., 20 E. Brown,
Milwaukee, Wis.
“REMI-DIESELIZE Your rar. burn Tuel
ail, plan#, disgrams. Instructions, 20e.
Hovereign's Sales, Toronto, Cansda.
AUTOMODDILE Water lemperature Eauges
repaired §1.50.  AMarine water temperature
gouges repnired $2.75. All work guaran-
teed. TUnlted Gauge and Instrument Ca.,
438 West 57th Bt., New York Cliy.
BEMI-D1ESELIAR-To- Fronvmize, Convert
jour car for $2.75 (o $5.00 and burn cheap
Fiosel oll. Works on any car. No major
changes made In motor. Anyone of average
mechanieal ability ean Install.. Parts avall-
abileé everywhere, 6 blg (R "x117) sheels of
copyrighted drawilngs and Instructlona show-
Ing 2 different, Lested, methods of conver-
slon $1.00, Free booklet, stamp appreciated,

PLATING 0Outfits for sutumohile :ulru.
Connect to battery. No tanks used. Free
particulars and proofs. Gumoetal Co., Ave.
J, Decatur, I

AUTO TRAILERS

PARTS For the Popular Mechanics * Fam-
Ily Traller' (featured In the February,
March and April issues, Everything ¥ou
need—Axle, hiteh, wheel housings, water
tank, pump. tollet. sink, stove, wood parts,
windows, screens llghts, cushlons, ete. Bend
for prics Iist. Include 25c for our blg cat-
alog and Traller Builders” Manual, Traller
Bupnly Co., 410 Grand Ave., Wausan, Wis,

TRAILERS And trailer parts, Free prive
list. Willey Traller Supply, 10523 Cedar,

Cleveland, (i,

CABIN Tralier; sleeps two, TIght welght,
mono-wheel, sensational bandling, $295.00
complele. Send stamp for 1lterature, Brooks

BEXND 1loe For new 1008 Handbook of
Information, lsting pew and weed paris. are-
cessorles, tlres, batterles, repairs, for all
makes. HBootz, 622 East Grand, Dei Moines,

Iowa,

POWER Your bike with low priced Speed-

ibike motor. Attech in one hour. Elghty
miles to gallen. Thirty miles an hoir. Froe
folder. Guaranteed. Outhoard lI-InInr Corp..
4007 N, 2Eth St Milwoukee, Wis

AEROUYULE—8Sport, health, safety, amd
pronnmy, Newest, most unlrlun- vehirle ever
produceil. Opportunity for dealers and rider
mgents. Wrlte at omre.  Acrocycle Company,
B#7 Lakepolnte. Detroli, Mich.

DIME HSecures sample Bpecdway Racing
Magazine, catalog English motorcyrles, crash
helmets, speed bools, supplies. Clymer, 434
W, Mien, Los Angeles, Calif,

LET U's supply your motorcycle needs.
Expert repaiving. Complete stock of genuine
Harley [ravidson parta, accessorles, oll,
tires, riding apparel, ete. 24 hr. service,
Hend 10 for Used Motoreyele Bulletin and
Accessory Catalogus., (No tsed parts.) Bill
Ernuth, The Harley Davidson IMstrtbator,
2491 W. Fond Lac Ave., Milwaukes,

W ilsransin.

REBUILT Motorcycies, all  makes, now
and used. Harley Davidson parts. Send 10c
for bulletin. Western, 814 E. 16th, Kansas

City, Mo,

BEND 15 For [llustrated uosed motor-
cycle catalog. Bargains, Largest stock gen=
pine Indian parts and moetorcyeles. Indian
Motoreyels Hales, Kansaa City, Ma,

MOTORCYCLES—Dilrect to vou at rock-
boftom wholesale prices. Hebullt, roadtested
and guaranteed Indlans. Harleys, ete. Hend
Ife today for “*Bargain HBulletin 43" Cran-
dall Hicks Co., 780 Commoowealth Avenue,
Bostaen. Mass.

T MOTORCYCLE Dargains, lowest prices,
bargain sheets for stamp.  Motorcyole accos-
sorles. Hocheiter Harley Davidson Corp..
128 West Main 2t.. Rochester, N. Y.

HENDERBON, Excelsfor, Harley, Indlan,
used parts, alloy nl.il:uluﬁ_:ll.lluluu and wings
o

Hoat Co., Ine., 2204 Se. Hamllton, Boginaw, | pin 1te.  Dallak, Chestnut  Btreet,
Michlzan. Sl Loufs, Mo
ONE Wheel truiler, send dime for par- AVIATION

tleulars or S0e for Lluepriots and plens for

Order your copy beday. Earl Dohllng, Bex | bullding your own, Eoonomy Traller Co,,

B4d, Laos Angeles, Calil. HBedan, Kansas. 2!
LATEST Autoimaobile inveniion: Automalic ONE “m] "”“ complete $39.50, Free

foot-shift attachment for Fords, Cheveolets | Hterature, k Ear-s-Van, 208 West

and others. Euasily Installed. Specify yoar, Randalph, I"'hirl-azl'l f

tar, Money back guaranies, $1.50, Salety- Beo nd\'ﬂrlisdum;t__nf

Shife, AI0L Famnus, 8t Louls, Ao
MIDGET Car parta and plans. Complets
Ilustrated eatilog. Dime. DBates Motors,
1877 _Armitage, Chleago.
R & R Alfg. (., Anderson, Indlana. En-
close 20 cents for 1936 catalogue. Racing
equipment,  Midget ineluded.

A. C. GENERATORS

PHACTIUAL Changes Por automoblie gon-
eriutors.  Bee our advertisement at boltom of
page LiTA. Autopower, Inc.

TRAILER-ITES!
Traller Travel Magazine on page 1414,

TRAILER Hitches $1.95. Heavry d.ut;'
$2.05. Bend dollar, balapce C.0.I. Wal-
raven's, Zanesville, Ohlo.

MOTORCYCLES, BICYCLES
AND SUPPLIES

RECONDITIONED Motoreycles. New and
nsed parts for all makes. Complete serviee.
Whitman Motorcyele & Supply Co., 405-9
Bouthwest’ Bivd., Kansas Cily, Mo,

5" CURTISS Robin, kit $1.50 postpald.

}:ilﬂlum Model Alrplane Shop, Woburmn,
Alusi.
MODEL Dloeprints! 98-l  pgas-powersd

monoplane, set, $.75.  9-ft. sallplane, set
£50.  Perlon Aulry, Boonville, Indiana.

NEW Aeroplanes, §88.00; motors $40.98;
propellers, $2.08. Hend 25¢ for Information.

Hibha, Fort Waorth, Texas.
HUXDREDS® Alrplapes, $73 up. Terms
Complete catalogue 25¢ postpald. Used Adr-

erafi THrecltory, Athens, Ohio,

FOR Avistlon training under our appren-
Lica-plan, see page S84,

BIG Assortment of model airplane gamn-
mﬂl 10,  Aero Shop, 3050 Hurlbut, Detrolt,
cli.
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USED Alrplanes $35.00 and up, Easy pay-
menta. Literature 1. Continental, Box G4,
Dept. 2. Indianapolis, Indl

GET Into wviailen. Abr Uransport plloty
get up to $7,000 per year; mechanics, £2,500.
Learn at thls government approved school.
Write for complete Information. State age,
Lincaln Flying School, 2004 Alrcralt Bulld-
ing, Lincoln, Nebr.

BATTERIES, GENERATORS., ETC.

LIGHT Plants, forty doiflars. [Don't miss

this. Those that want the best in wind
electric  eend ane  dollar. Bave tonfold.
Goerurmd. Willow River, Minn.

DELCO Light plants.  Iebulit. Guaran-
teed, M. Pllske, 2003 E. 6h, Cloveland,
Ohin.

RERULLD Farmlight batteries  cheogply.
Ready-io-insiall plates am) groups.  Hallery
Lalwrajories, =i, Paul, Minnescta, r:

WINDUHARGER Plan, information 10e,
Propeller $1.25. Boacon Mfg., Benedict,
N. Duak, i

WIND Electrie, tlmken bearings, automo-
hile parts. New plans, diagrams, lnsirue-
111;:1:.:. 25¢. Boverelgn's Sales, Torooto, Can-
atla,

PROFIT Hebuilding batterles. Make your
own  plates. Information 23¢ eoln.  Blue-
prints for bullding wind-elecirie charger 25,
Arcwelder S0, Coll and condenser tester 20,
All for $1.00. General Battery Bervice,
L35 Fourth 8t. N., Minneapolis. Minn,

BUILD Amazing eleciric plants cheaply,
from washer éngines, aulomohlleé generators,
Operales lights, washer, rndio. Instructions,
lustrated elreulnr, whilesale eatalogue 25e,

Elertrie Manuforturing, 8t Maul, Minn

WIND Electrie plans. Froven by 10 years
service, Oel real sciontific workable Instruc-
tiond. Eaeily lollowed. Bamplée drawings,
dime. Ahart, Dow City, Towa.

COPYRIGHTED TPlans for bhuilding pow-
erful charger 25e. Wind Eleciric, Baonilla,
South Dakota.

EDIRON Storage batterles for power and
lghting avsteme, Especlally adapted for all
make plante, The ldeal batiery for wind
iriven generators. Replace your old batterles
with Edisons. Rugged construction. Xaon-
acld, No sulphation. Fifteen year 1ie.
Five year unconidiilena] potarized gueran-
teed. Complete generating wlants. Free l-
lu:lrm!d Hierature. “'Bee Jay Battery Com-
'E_-ny B2 Sterling Avenue, Yonkers, New

" EDIS0ON Storage batteries for Iiﬂr-uw'rr
plante. Non-avid, non-sulphating. ng 110,
Fully I’UITIIIIH‘IL Low priced. Also altrae-
llve bargzinsg In power-llghlt plants, genera-
tors, motars, ete, Hawley Bmilth Com-
gny Croton Falls, N, Y,

ARMESS Wind., Simplest wind plant,
direct drive. No turnitable, gears, belt, cut-
out or rewinding. Charges below 100 rp.m.
AC-DC, 6/32 wvolts. Complete plans 75e.
Muoin Electrie, Hollls, Kanaaa.

GEMERATOR Propellers,

experi] e

glgned at factory prices. Hibhs, Ft. Worth,
Texns.
4-12 VOLT Wind elecirie plants. Kits

$10.00 wp. Parts ecatalog, plans 2ie, Cur-
rler Mfg. Co.. !r'llnnn wills, Alinn.

ELECTRIC ighia—Wind  driven— You
haoild them. Wﬂu W!.mi Motor  Electrie,
Ridgway, Mont

ELECTRICAL SUPPLIES—EQUIPMENT

OENERAL FElectrie feneing unit. Free
Information. Harvey Schaefer. Appleton,
Wisennsin,

$5.00 CIGARETTE Lighters now §1.25,
Write W. Webster, 307 West Main Bi..
Meriden, Conn,

HUNDREDE Of new and rare llems, re-
placement parts and sapplies,  Semd de for
new, R0-page, wholesale caialpg. Autopower.
408-B 8. Hovne Avenue, Chicago,

WELDING AND SOLDERING

GET Full-gize, 150-poond Electrle Are
Welder, only F28.500 Troes all types weld-
ing, uses all kinds of rods, welds all metals
and wlloys  from motor blocks o ferders.
Portable. Power adiustable. Works on 110-
volt or 220-volt alternating current. Plugs
Into  llght socket. Complote with geggles,
welding rod, tongs, ete. Get detolls free,
Write Commonwealth Co., Dept. Ir-11, Ouk-
ley, Cinclnnatl, Ohin,

ARC-WELDEHR From suto generalor, ero-

DEMONSTRATORS, Elecirie are welders,
Money-gaving prices. Used by the gooem-
ment. Trial amd terms gunranteed. Houarg
Welders, M-Gdl, Troy, Ohio,

Tih CHANGES Make arc-wellers, nc
penerators, a.r, motors, wind leght plants,
wind chargers, from car generators, d.c, gen-

POPULAR MECHANICS ADVERTISING SECTION

QUPmoARD  Motor Mart, New motors
froon  $5b00, used §20,00 up.  Parts, new
o used, all males.  Motors bought and

exchanted, 10¢ brings used motor eatalogue.

No. A5 Atlantle Ave., Boston, Mass.
BUILD Your own boot. Use Weich parts.

Welch Hoat & Supply Co., Btation K, Mil-

erators, and motars. ALl for $1.00, “‘Mon- wankee, Wisronsln.

roe-AMethod.” Hox 3340, St Faul, Minn 12-FOOT Fiat boltom  rowboal—eomplets
OXY-ACETYLEXE Welding outits on plansg 25e. Free boatbullding catalog. The

easy payment plan. Box 201, Hamilton, (0, Hudder, 15 Murray Bireet, New York.
WELDING, BScldering. brazing outfits CRESCENT Haill boats. 1% x 6" gloop,

E0.00 to $499.00. Buperior Oxy-Aceiyleno Write for clreular. Jesick Boat Co., Maca-

Company, Hamilton, Dhio

tawa, Michigan,

ARC-WELDING Outfit $1.35 Woeld fend-
ers, Lraze, solder. Lavrow, 4363-W. Warren,
Detrolt. Stamp appreclated.

ENGINES, MOTORS, DYNAMOS

WINDING Data for 700 a.c. mobors,
to 150 horsepower, ALl speeds,  All voltages.
Accurate.  §2.00 in U.8.A,, $2.75 foreign.
Mooney, 2025 Wilson Ave., Chivago. Illinols.

BPECTAL Wargalna.  Alotors, grinders,
allertmiing current fans. Price list free
Maitlorder Eleeirle Co., 133 N, Desplaines,
Uhlcagn,

i HORBEPOWER 12 Volt motors §5.50,
Converters, a.¢, generators, molors,  Queen
Clty Eleetrle, 1708 Grand Avenue, Chicigo,

GOVERNOHRS Control speed of any make of
auln engine, regardless of load changes,
when used for stutlonary or portabile power
production, Head our ad on page 1364,
Candee-Smith Governar Co.

DIESEL Operating Gulde,
of n book of instruction in all branches of
Diiesel  englneering, by  Julius  Hosbloom.
Large book, profusely lllustrated.  Price
448, Cambridee Hook Company, 2Z77
broadway, New York, N, Y.

TEN 4 Hp. GE motors, B840 cycle, 110
volts, 1lke new, §9. 40 ench., Bepd §2.00, bal-
ance C.0.D.  Erie Electrle, 120 Chuoreh,
[tuffalo, 5. Y.

WINDING Data, 100 AC motors, various
horsepower and voltage, §1.00, Alotor Data
Co.. 002 Alanroe, Kansas Clty, Ma,

85 BLIGHTLY Used % horse alternating
motors $8.85. % horie new General Electrie

w80, Y% horse Unlversal motors §1.935,
'l.'l. Ilmat Auto SBupply, 1070 Wilmot Bt., Ehl»
Ccago,

MACHINERY, TOOLS AND SUPPLIES

HEAYY Preclslon bench drills, $6.05, %
Inchi? lacquering guns, compressors, complete
4,50, Machinery, pulleys, belting nttach-
ments.  Universal Electrie, Indianapolis.

ULAMPS, Home workshop  Write Paul
Hedin, Lake A1, Wisronsin.

hELLOGG Al rompressora,  excollont
condition, 4,00, ‘Tayler, 105 East luZad
Bureot, New York.

LAWN Mower sharpening  made easy,
Can  sharpen  bed knife without removal
Engle and Wirt, West Burlington, In. PPlans

fred.

HARGAINE, Demonsttators, eleciric  arc
weliders, guarnnteed, 0 days trial and teros,
Write Ken's Equipment., Box M-B4, Troy,

1838 ed]tlon

FORID Marine conversion parts and lkits.
Models A, B, V3 | estle or forelpmi.
Catalogoe 10c, Q=mithson, 3101 C 8St., Phil-
adelphia, Pa

BUILD A Kayak from our cut-to-fil KiL
Bingle or two-npassenger, 38.45 up.  Every-
thing furnished. I"arts guaranies] (o Mt
Lrwrfmu. Mail dime for llterature. He-
unded  with arder, Jamestown Specialty
Co., 4377 Tliusville, Pa.

uEed—All

OUTBOARD Parts—New or
make—What do you need? Crandall-Hicks
Company, T82 Commonwealth Avenue, Bos-
ton. Afass.

BUILD Your own_boat,
als save you Zha.
g mnd lel us gquote,
llllf.'l 1!U-Ill 10e. Bay Clty
Adams, Bay City, MMich.

SPORTING GOODS, GUNS,
FISHING TACKLE

PATEXNTED—Fish bag holder eomplole
with bag, only $1.50 prepald. Extra bng
free if you onder now, Circular free L.

Our fabricated
Describe  require-
INustrated esinlog
Boats, Ine., 1552

%{_{iﬂumﬂ, 1018 Edgewood Ave., Haoine,
5.

FHEE. 00 PPage fiytying, rod bullding,
tackle calalog. Tnok-L-Txers, I4140GH
Dempster, Evanston. Illinols.

WoOD For areh
paddles. Catulogue

and homecrifl, Cinoe
ree.  Bportswood, lron-

ton, Mo,

POCKET Weapon 40e!  Powerful,  accu-
rate, Cutslog Je. Grant Bporigoesds, Dol
Dweirndt, Mich,

HUDSON Bay blankets, Indian pack bas-
loets, eamp stoves, kodves, compesses, guts
door equipment. Free catalog. Howe Fur
Co., Hox P, Coopers Mills, Malne.

FISHERMEN, Free new 1908 catalog
ghowing many new and lmproved |tems for
fiy and lesder makers, all that ia new in
tackle, Paul H. Young, B0635-3 Grand Riv-
er Ave., Deteait, Mich,

MARE Dipsles for use ar sale, Free fold-
er. Heading Instrument Co., Box T8, Read-
ing, Pa.

FIEH Bite llke hongry wolves with my
amazing flah balt. Becret formuls £1.04,
Baer, 5807 Magnolin, Chirago.

GUNBMITHE" Becrels—Dluilng, checker-
ng, engraving, ete., 26e.  Internstlonal
Agency, Clneinnatl.

FIELD GLASSES,

TELESCOPES AND

Ohin. MICROSCDPES
TREMENDOUB Burplus of faclory lools P—

slling o Dt (ape, Hlow hiehowws, | o TEVESCOPES, Aierowopes, biogcolar.

ete. Bend for free 1i:ts, inclode six cents Tt .

pustage. Travers Tool Co., 264 Jackson Ave,,
Long Island Clty, N. ¥.

CONCHRETE Building block machines and
molds. Easy payments.  Culalog frée. Con-
e¢rele Machine Co., § Xorth Maln Bt., Bi
Louls, Mo,

MECHAXICS Floor and bench vise. Holds
flrmly for planing and trimming. Should bs

seope Company, 244 Fifth Avenus, New York.

6" REFLECTING Telescope 00" long $23.
Other slzes on rvequest. Lutts, Norwalk,
Dilo,

URED Binorulars, astronomical telescopes,
engincers  lesels, mleroscopes  and slldes,
Bend 10 cents for lat. P. 0. Box 256, Am-
sterdam; N. ¥.

in every mechanies kit. Posipald 1,040, NUILD Reflecting telescope eatalog free,
Wm., H. Brierlay Agency, 112 West Ninth Instrections ten cvents. Optical Laboratories,
Bireet, Las Angeles, Callfornis, Larchmont, New York.

H0—% HORSE, 110 Velt, Unlversal mo- BARGAINB! Telesopes, mlcroscopes, hi-

tars equilpped with 14 te 1 gear reduction
£:1.50, Wilmet Aulo Bupply., 1870 Wilmot
"t., Chirago.

1" x5 LODGE & Shipley lathe, quick
change, oad  conditlon, price  $176.00.
14" x 5" Monarch, quick change, good con-
difion, $150.00. 14" Bteptoe ecrank shaper,
g125.00, Al glees of machine tools. ‘Terms
te sult. Clincinmatl Machinery & Bupply
ir_‘lulz-r]rn:nn.*, 27 W. Berond Street, Clocinnati,

W,

BOATS, OUTBOARD MOTORS, ETC.
RITILD Your own boat,

Bave two thirds,

pomnjenl, effelent, portable. Dreawlngs S0e wae oue ready eut semi-mscembled materials,
Parileolars, stamp.  Welders Clob, 3432 | Send 250 for catalog. Brooks Boat Co., Ine.,
Norih Dirake, Chicagn, F. &, Saginew, Mlchigan.

a0 AMPERE Welding generator, Fine I'ROPELLERS, Btuffing  boxes, gear
comilition 215000, Wilmot Auto Bupply, | pumps, bearings, ete. W, Haker, Pond 5t

1070 Wilmet 8., Chicage.

Qulney, Mass.

it
ooculars, Caialog free. Techo, I*515, Evans-
ton, Tllinole.

ANTIQUES, RELICS, INDIAN GOODS
157 ARROWHEADS, Bpearhead, lanechend,

waln pm " Peacepipes, bl.nnnnlunu.
wll;uoﬁm. Photoliff 10e, Museum, Hutland,
nole.,

LEARN To cut and palish semipresious
plones, Complete plams, detalls. Toak $1.00.
Home Lapldary Shop, Madera, Calif,

i ARRDWHEADS 20e. 3 Birdpointa 18e,
Knife. birdpalnt, aeraper, spearhead A5
Catnlogue. Colns. Minerals. Corios. Lemloy
Carle Biore, Northbranch, Knnsas

100 GOOD  Arrowheads 5,00, List B
H. Twanlel, Dardanelle, Arkansas
ANTIQUE Guns, Indlan relics, List fve

cenis. Elmer Ellis, Webster Groves, Mo.



POPULAR MECHANICS ADVERTISING SECTION

TAXIDERMY

BIGGEST Bargein., Complete home course.
{7 easlly read books, 40,000 words, full il-
jusirations). Makes mountlng anlmals, fish,
tanning, novelty-making, slmple, £1.00 post-
paid. Formerly sold for $15.00, Written by
south's noted taxldermist. 30,000 Looks sold

last wear. Satizfactlon gouaranteed. T hooks,
life membership, diploma. a1l $1.00.
Hehmidé Behool of Taxidermy, Dept. G-4-5,
Memphis, Tenn.

BEW Catalog free. (ilasz eyes, head-
forms, everything for taxidermlst (18x14

deerhead shields, 85e). Write Taxidermic
Manufacturers., Memphis, Tenn. -

LEARS Tazldermy from A to & DHlue
Beaver School, Lemont, 111,

MODERN Taxidermist Mugazine, Grecns
fleld Center. N. Y. Devoted entirely lo tax-
ldermy. Latest Ideas, methods, hints, tips.
Two sample coples 2oc.

PROFIT Gathering roots, herbs. Thetalls
for atamp. K. Merritt, 1732 Nicholson,
Ht. Louls.

J9A
FASCINATING New game. Make your-
self, Imstructfons 50c. Clarence Armold,

Cambridge, Nebr.

FARMS AND FARM LANDS

40 ACRES, XNear White River. unim-
proved, poultry land, $100, 33 down, %5
monthly, Free list and lHterature. Hub-
bard, 216 Grossman Bldg.. Kansas City,
Kanzas.

NEW Spring catalog 300 farm bargains;
on pg. 5 see 24 acres, 200 hens, Ane Jersoy
cow and calf, tools, radle, crops incloded;
large H-room house, electrielty  avallable,
barn 30x30, houzes for 500 hens; $1300 com-
plete, part down. Card today brings free
eopy. Strout Ag'y, 253-P dth Ave., New
York City.

GOVERNMENT Landi—Now sale, lease
homestead. Ten cents aere up.  Information
all statea 25 cents. National Tax Bervice,
GiilA Majestic Building, Detroit,

DOGS, BIRDS, POULTRY, FETS

I:I.Mi'i' Chicks, white leghorns, pure bred.
MeGuire, Ludington, Michigan.

Bs 000 SEYMOUR Chicks per week, from
big eggs, bload tested stock and high pro-
duclng - strains. Hatched in newest type
5,000 unit electric HBmiths. I can give you
immediate shipment of Barred, Buff, White
Hocks, Reds, WIllle ‘I-"-;mn»dotlta and Buff
Orpingtons Sﬁ #5—100, $13.80—200, $20.70
—jod, §27.40—400, §34.00—500, English
straln White Leghorns, Brown, Buff Leg-
hornz and Aneonss $6.45—100, $19.25—300,
£31.75—500, MHeavy mixed 26,45, Assorted
$5.00. For larger quantities write for spe-
cial discounts, I pay postage., Euaranies
1005 live delivery and replace at half price
any chicks you lose the first 14 days, Buy
Heymour guaranieed chicks this year amd be
sure of gurcesa. Beymour Electric Hatchery,
Box 30, SBeymour, Indlana.

30,000 SALEM Chicks each week. All
chicks hatehed In Electrie Smith machines
from oggs grading 23 oz and over. Our
chicks live, grow and make you money, fully
guaranteed for 14 days. We pay postage.
Barred, Buff, White HRocks, HRedz, White
Wyandottes, Buoff Omingtons and White MIi-
noreas, §7.890; Sllver Laced and Columbian
Wrandottes, Buff and Rlack Minorcas, New
Hampshire Heds, $8.40; White Glants and
Brahmas, $0.95: White. Buff, Brown Leg-
horns and Anconas, 3$7.40; heavy mixzed,
£0.05; assorted, $6.00. Write for our cata-
log. We can make immedlate shipment.
Halem Hatchery & FPoultry Farm, Box 19,
Halem. Indiana.

DOWN  Goes
hatehed chicks.

the price on Davis's May
For Aay delivery: DBarred,
Buff, White Rocks, HReds, White Wyan-
dottes, Buff Orpingtons. White and Buff
Minoregs $7.45—100; $14.85=200, $16.50
—500, (English) White Leghorns, Bufl
Briwn Leghorns and Anconas  £4.95—100,
$130. 85—20d,  §34. 25500, Heavy mixzed
£0.45. Assorted $£5.50. Only one grade—
My Best. Bush order for Immediate deliv-
ery., Write for prices om sexed chicks.
Dravis Pouliry Farm, Ht, 54, Hamsey, Imd.

CANADIAN Tax sale lands for a dollar
an acre and up; small monthly payments.
Farma, timber, hunting and fishing camps,
minerals. Limlited number of properties,
Write at once for free [llustrated Awoklet.
Tax Hale Service, Room 613, 72 Queen SHL.
W., Toronto, Canada.

THE Great Morthern serves an agricultural
empire of fertile productive farms where
rents, prices and operatlng costs are low In
Minnesota, MNorth Dakota, Montana, Idaho,
Washington and Oregon. Write for free book
and full information. E. C. Leedy, Dept.
5537, Great Northern HRallway, S5t Paul,
Minoesola.

MAGIC TRICKS, PUZILES
JOKER MNOVELTIES

81 MYSTIFYING Card tricks, 10c. Ex-
plalned In slmple language, [llustrated.
Book coln tricks, 10c. I 153 parlor
iricks, l0e. All three books, 25¢. Catalog
free,  Franklin 1'uhlhmng Company, 800
North Clark Street, Dept. 2206, Chicago,

MAGIC Catalog 20c, Lynn, 103 Beach,
Dept. 3, Jersey Clity, N

MAGIC Trick eards, List and mystifying
card trick 10¢, George Fenner, 2401 Jedfer-
son, Louisville, Ky.

100 PUZELES Wihh  triangles, = stars,
horse-shoes, cubes, ete., 10c. Franklin Pub-
lishing Company, B0 North Clark Street,
Dept. 3501, Chicago.

KXOUCKOUT Vanlshing coln; mysterious
spooky floating lizht: ecompleie apparatus.
instructions, new effecti—Special price both,
25e, New lists apparatus, magle, [Nusions,
tricks, e, MeBEwade, 600 Martinlgue Ave.,
Dallas, Texas.

TRURPRISE  Packel  The,

Held  Novelty

Company. 3817 Graceland, Racine, Wis,
LEARN '-entrilnnuhm 4 stamp brings
particulars, Bmith, 123 North JefTerson,

Peorla, 111
LAIGE Profeszlonal magie catalogue, 23c.
Holden. 220 W, dind 2t.. New York.

RARE COINS

PROFITABLE OCCUPATIONS

“FROG Ralzers needed!™ Start backyard
Write for free frog book., American Frog
Canning Company, (153-E), New Orleans,
Loulsiana.

TTARCHITECTURAL Modelmaking; profit-
able, dignifled business. Particulars free.
'lr'n'ltllcr -I'Iiﬂil _Lexington, l[uih'nnu-d Calif.

etructions §2.00. Jack ].‘us]:ut.. lltl.!kl.]ﬂ..

TTRAISING Jumbo [rogs.
future. Females lay 10000 eggs. Free 1it-
erature.  American Frug Industries, Hox
36, Rayne, Loulsiana,

TWELVE Unlque businesses revealed 10e.
Bibley, ¥ Clty Bq., Charlestown, Mass.

OLD BOOKS WANTED

WE Pay up to £5.000 each for old books;
also high eash prices for old magazines, let-
ters, newspapers. A single story book, school
book, old Bible, travel book, almansc, ele.,
that lookas worthless may bring you §50,
£100, £300 or more cash, Thousands wanted!
A small town barber discovered a wvaluable
edition of “"Pllgrim’s Progress'" and sold it
for $4000. Two boys playing in an old barn
foiind a valuable edition of ""Venus and
Adonls™ for which we pay 23000, Send lie
now for big price list. American Book Mart,
140 8, Dearborn, Dept. 6135, Chicago.

Interesting. Big

POULTRY Tribune—Leadlng poultry mag-
azine. Flive years $1.00: one year trial 2ie
in U. # Poultry Tribune, Dept. C-83,
Mount Morris, lllinols.

BAINT Bernard puppies—Ilike baby bears!
Photographic  catalogue, souvenir postcard
lie. Hoyval Kennels, Napierville, Que.

BEAUTIFUL  Pure wh!he palice
Ansonla Kennels, Mose, N, Dak.

TREES, SHRUBS, RODTS, HERBS
ONE Beautiful Colorade DBlue Bpruce lree

—4 year old, prepald te you—323c: 5 for
£1.00. You will want more when wou see

dogs,

them. H. D). Belcher, Brook Forest, Colo.
GINSENG Planting  instructlons  free,

10 BEAUTIFUL Evergreens and plants
from the Colorade mountaing prepald Lo you
for only $1.00, 1 Rocky Mountain Blue
Spruce—4 year old: 1 Mountaln Dwarf Pine
—3 year old; 1 Douglaz Fir—3 year old:
1 Colorade Sllver Spruce—d year old; 1
Rocky Mountaln Blue Delphinium, blooming
slse; 2 Mountaln Viela—the winter pansy:
1 Rocky Mountaln Shasta Dalsy; 1 Kinni-
kinip=—rod berried evergreen. Plant now,
Prepaid for 31.00. Rocky Mountain Ever-
green Uo., Evergreen Colorado.

FREE! Bend for thizs amazing new
““Herballst Almanae.’” Interesting! Instruec-
tive! Edurcational! Contalns ever 200 walu-
able herb medicine recipes and Indian se-
erels for home wvse, Beautlfully illustrated
In natural eolors. Needed every home, IdMime
covers postage and handling. Write today!
Botanles, 145 West 112th Street, Chicago.

BOOKS AND PERIODICALS

FREE! BRBig catalog deseribing hundreds
of books on varfous subjects. Franklin Pub-
llshing Company, 800 North Clark Street,
Drept. 2103, Chicago.

PRINCIPLE, New magazine ahead of its
time, $1 ecopy. OfMee of moon, cloth, $1.50,

arcane, mystical. Geo. Beasley, 2633 B,
Hoover, Laos Angeles, Calif.

tEF—Hend for 1ist of new  technical
books at sensational discounts. Winn, 1242
West 21 =2t,, New York,
ARTROLUOGY; Occult; book 198t free.
Decult, 42 Wea.l.',minsl.ur, Providence, R. L.

PICTURES AND POSTCARDS

ACTUAL  Photographs San  Franclseo's
Bay, bridges, 25 different ofcisl progres-
&lve construction vlews, slge Hlx5ls. £2.00
R r set post pald, Plggoit & Company, 812
figslon 8t., Ban Franciseo, California.

HINGLE Tleture stereoscope.  Dooklel for
stamp, Nu-Mirror Co,, Bridgeport, Conn.

BEAUTIFUL Commemoratlve hall dollars,
Ban Diago, Pllgrim, Hesguicentenninl $1.40
each; Columblan, Stone Mountain, Monroe
Bhc, Fort Vancouver rare $6.50, Panama Pa-
ciflic rare $12.50, Bpanizh Trail rare §7.50,
Iusteated U. 8. ecoin eatalog giving preml-
ums with official mint list of colnd issued.

Coln Shop, 2510 Chester Streel. Alameda,
Californla.
1908 CENT £10. We buy all coins rare

and common, Some worth £6,000; 1864-1865
Indian head centa $100 each; dimes before
1885, §450; llberty nickels before 1014,
£300; large pennies $2.000; encased postmge
stamps $13; half cents $275; half dlmes $175;
guarters $300; fractional currencies; paper
maoney: gold dollars £1.500; colonial colns
$300: gilver dollars $4.000: 1933 50c, $4:
foreign colng 165, ete. Bend 15¢ today for
big 1838 illustrated catalog before sending
eolnz.  Natlonal-Coln Company (F4), Spring-
field, Massachusetts,

OLD Money wanted, Do you know coin
L‘[I-HH"EMS pay up to $100.00 for certain

. B, refls High premiums for all rare
H]-im'l' I buy all kinds. Hend de for large
coln folder. May mean much profit to you.
. Max Mehnl, H Menl Bldg., Fort Worth,
Texas,

13 DIFFERENT Tax tokens 25e. 50 as-
sorted S0e.  Davison HReese, Box 244, Den-
yer, Colo.

‘U}lﬂ-lh}IUHJTj\h f; £igs; Illinois, San
Diego, ‘Texas, Oregon Trail, Monros, Provi-
denee, $1.50 each. New Nlustested eata-
!Ilnnurr. 25¢. DNorman Ehultz, =alt Lake,
“tah.

2 COINS, 4 Notes—diferent—blg bargain
list, all lbe. Hubert W. Carcaba, 8t. Au-
Eustine, Florida,

MINUTE Man medal commemorating bat-
tle of Compo, April 25, 1777, now 3ic. The
celebrated Pony Express medal 25e.  Acorn
Stamp & Coin Co., Bouth Norwalk, Conn.

COINS Bought, sold, exchangeed by *"Gold-
on  Rule.” Catalog May avetfon sale on
request, Robert Hendershot, Box 7, Tampa,
Florida.

17 DIFFEREKRT Coins, 253c; 30 different,
S, Coln Exchange, Box 2551, Kansasz Clty,
M,

COIN Collestars: Read *'“The Numisma-
tlst,”™ Interesting monthly. Trial subserip-
tion, including booklet, six months §1.00,
American Numismatle Association, SBuite P,
P53 Sth_Ave., New York.

20 ARHGRTF‘I’I Colnz  25¢. 100
£1.00. Otto (ddehon, 106ES,
Mo,

coins
Kansas City,

GAMES AND ENTERTAINMENT

FOUR Fascinating games for 25¢ coln
Pur'h' Products, 205 Lafayette, New York
City.

PLAYS, Operettas, musieal comedles, com-

l'l!{"iﬂ minstrel first-parta with song programa,
ilnckfaee skits, vaudeville acts, monologs,
dinlogs, recltatlons, juvenile plays and
songs, musical readinga, entertainments,
make-up goods. Catalog free. T. 8. Deni-
sonn & Co., 623 Bo. Wabash, Dept, 11, Chi-
CARD.

10000000 MARK Bill and 1ist 10e. Green-

elay, 1636 Washington, Denver, Colo.
FREE! Forelgn coin, banknote, and large

fllustrated coin catalogue. Bend de postage.
Coin approvals sent. Tatham Coinco, Bpring-
field-125, Mass,

LARGE Centz at bargain prices.
gon, Bandana, North Carolina.

UP" To %1000 each for U7. S5, coln: and
stamps over 10 years old. New huylng lat,
]I!ﬂir Coln-Stamp Shop, Box a7-P, Ottawa,

L. Gib=




40A

g5000.00 EACH For rare colns. We guar-
anten to pay the world’s highest prices. Old
cents up to $2000,00 each, 1860 cent 50,00,
Conts of 1881, 1840, 1870, 1881, ]Sﬂﬂ
$£20.00 each; ISEB. is94 to 1875, 1809
$10.00 each; 25c before 1916 $300.007 Sbe
before 1016 &750.00; Lincaln cents before
1002 $35.00 per 100, Paper money $26.00,
forelgn colma, half cents, balf dimea and
thousands of others up to 250000 each,
Bend dime for large lustrated list Dhefore
sending colns, Romano's, Dept. 544, Spring-
fleld, Mags,
ITEL Htates rommemorative half dol-
larg. Columbign 68¢; Lincoln $1.1%; Stone
Mountaln $9c: Lexington £1.20. Bargain
selling price st and Callfornin Gic gold

token 35c,  Arcy, Muskogee, Okla.

RARE United States, forelgn colns, war
E]ur.lluli. En:alumun 1ie. Mengelle, Colorado
prings, Colorada.

UNITED States. Large cent, 2c bronge,
S0 nickel and bargaln list. 253e,  Thirtoen

iltl‘.l- r!:."!fl l.'!III'I-I‘.'I. 100, Gearge P. Caffin,
UEUSLh, nine.
$5.00 TO $500.00 Each pald for old eoins.
Eeep all old money. Hend 10 cenls for 10lus-
trated coln value book. 4xd. Guaranteed
rices. Buylng and selling, Coln Exchango,
ox 5, Le Hoy, N, X.

SETAMP COLLECTING

COMPLETE Your cllpper cover collection.
Flrat alrmail {world's record) on Pan-
American Clipper plane, autographed pllot
enchet, B0c ench. Ask for clrculur historical,
trans- Atlantie B}'rdu. mll:l' ete. Katonah

¥

Btamp Co., Kalonah,
INTERESTING Approvals, . Cholee set
free. Hazel Holt, Eleetric Bldg., Omaha,

A BNAP—I00 fiTerent forelgn aml 60
different U, 8, stumps, including §1 valoe,
for only 30¢. Free with each order, our
pamphlet telling “How To Make A Stamp
Collection  roperly,” together with our
prien lists of albums, supplies and bundreds
of bargaing In sets, packets, ete.  Queen
City Btamp Co., Hoom &8, 604 Race BL.,
Cinelnnati, Ohio.

™0 ]I'lm: alrmull trlangles—Ieeland trl-
angle and new bi-colored Mozambigue trisn-
gle, and fine paciet lm*lu:lln: [Ubangl, Chad,
Gabmn, Inini, Bt. Plerre, Togo, Bcn-unl.
Bavages, ships and anlmal stemps., Only Le
to approval applicants. Potomao Stamp Co.,
Trept. 105, Washington, 13, ©,

URKITED Hiates approvals. Price st
11 Loeh Areade, Minnespolis. Minn. .

HATISFACTION Gunrantesd. 100 (i,
Netherlands 40e¢ to approval applicants only,
L. €. Trading Company, Box 38A Bellerose,
L. I., New York,

*j"'ﬁHEH Heares jubllees, world's smallest
alrmall, 25 different forelgn and elght ob-
solete American, Go wlth approvals. Phil-
lips. Oakparilane, Monrovia, Calif.

FREE U, B, Postal Teléegruph stamp to
approval applicanis enclosing postnge. Na-

tlonal Btamp Distributors, 11408 Gower,
Loa _Angeles,

&1 SUPERE Commemoratives 5 cents with

bargaln approvals. Woeodward, 30

eorgla  Avenoe, Providence, Rhode Tsland.

ROCK'S Approvals, penny and up. Atl-
tractive gift with application. Reck Cun-
ningham, 3023 Feliz Ave., Cintlanatl, Ohilo,

BUY Wholesale. Pricellsts 3e.  Btamp
puzsles 10c.  Dancer, Mansfleld, Ohio.

ECUADDR Bargalns, List free, 50 dif-
feremt 40 conts; 75 differont $1. Perrone &
Camnana, Box 749, Guayaqull, Ecusdor.

300 DIFFERENT Biamps 13e, lmnur-
forate wsed for postage. Attractive ap g
ala Included. Timberllne Service, Hox 1‘?1
Denver, Colorado,

FREF: Danlsh caravel set. TPostage 2e
Box 128, Chiropes, Mass.

AMAZING Value—1UI. 8., Canada, air
mail, commemaoratives, ete. Columbus, Cor-
tler, Joan IAre, Washington. A world of
historiral knowledge In 40 different stamps.
+10e to approval applleants.  Btump Shop,
BO08 Holland Midg., St Louls, Mo

75 DIFFERENT 2¢! Penny approvalsl
Clark, 3024 Lakeview, Dayton, Ohloe

WHOLERBALE Catalog for dealers. ITlug-
trated. Poastage 10e. Frank Co., 4000 Chal-
grove, Maltimore, Md

2000 WORLDWIDE Unpleked stamp mix-
ture $1.25. Frank Strusky, Box §d; FPerth
Amboy, New Jersey,

TRIAXGLES — New  bl-rolored  Mozams
bigue alrmall triangle; Dollvia and Gunte-
mala triangles, smallest in the world; amd
the attractive Costa Riea trizngle.  All Tour

“hard-lo-get™ triangles for oanly 0S¢ to ap-
roval _applieants.  Arlington Btamp  Co.,.
Jept. 165, Bethesda. Md

BTAMPS Bent on approval at 70% dis-

POPULAR MECHANICS ADVERTISING SECTION

MANCHURUO, Asla packet free to ap-

count. Heference pegquired. Emory Henall, proval applicants, 2c postage. Paul's Stamp
Hanover, Pennu. Co., 214¢ N, Lamon, Chicago.
FREE U. 5. §10.00 stnmp, Number 3316, TLLUSTHATED 1U. % list, price S50,

01d stamps are alwaye best, All old stamps
particularly those of the 19th century, are
gelting scarcer every year. We offer 15 dif-
ferent selectod 10th century stamps, includ-
Ing a U. 8. stamp over 50 years old, togeih-
er with the current highest values L. 8.
stamps, denominations $2.00, §5.00 and

10,00 eatalogue numbers 4312, 4315 and
J16. All for only 10e¢ to serlous approval
spplicants, Globui Stamp Compuny, Dep't
G, 268 dth Ave,, New ‘mrt,, N Y.

BOARCE "‘\w fgsued’’  packet] New
glant  sized, dimmond-shay Ruuinn
“gporta® stamp: Nyassaland “leopard; Mo-
rocco; Tanganyiks, and olher scarce l!ﬂl-lﬂ"
tries are Inclided In our Mg packet of new
and recent fssues—stamps most  collectors
have never seen! Get this valuable packeb
today. Omly Se to approvel applicanis,
Reimers, 115 Flatlron, Fort Worth, Texus.

ALBRMAILE—Bruzil, Coleombia. Eeusdor,
Mexiro, Paraguay, ail for 1oe with douhble
premium approvals. Progress Blamp Berv-
Jdee, 237 Bouth Hope, Los Angeles, California,

PHILATELIC Rainbow. Greatest galaxy
colorful  variely every shade the ralnbow.
Plus ““Potogeld™ prige set only 10e. In-
cluding double premiem approvals. Grand-
stamps, #10% Bouth Bpring, Los Angeles,
Californin.

n'l"l"m\.CﬂE'H. Choles 1 to 5S¢ and better
approvals, Excellent for filllng. Approprl-
ate for schools, elubs, hosplials, seouts and
heginners. Free worthwhile premium when
S worth retained. Remit in unised postaige
uuu!n, Stumped  return envelope always
supplied. Capt. Fuellner, 504 Cole Stroet.
Ban Franclsco, Calll.

WORLLYS Largest triangle! Glant Bpaln
triangle and bi-colored Persin alrmall; big
packet 25 different Russia (catalog value
nearly $1.000): packet Reltlsh Colonies In-
cluding Egypt, Travancore, Ireland, Malay,
ete, Hlg Unlted States lisg. Al for only fe
to approval applicants.  Richfield Stamp
Company, Dept, 20, McLean, Virginia.

CHRISTOPHER Columbus airmaill  We
inrlude this beaotiful Spanish lesue, anlong
with a complete Hungarian sel; Italy’s Ju-
Hus Caesar commemorative sei; a Chile set
over OO yéars old: and a complete aet por-
traying Hussla's Czar and Empress, vietims
of Hussis's most barbarlec incldent, all for
10! Pearson Bros., 68 Nassau St., Dep't
10, New York.

2  DIFFEREXRT
85, 00—only 25c
Ing, 8t. Louls.

UNITED  States telegruphs -eataloging
$1.30 only l0c. Approvals semt. Elmer's,

1944 Washington St., Hoston,
ABT Chancel Free set Agerlmijain for

gqunll.u: approvals.  Riedell, Gresnsburg,
i,

FREE—Heautiful alrmails from slx eoun-
tries, to approval I.D‘EIH{I.I:III enclosing post-

[ Green & Cno vorwend, Ohio,
il DIFFEREN ’.I.' ile, With 504 approval,

? I#L W. Booher, 832 Honan, Wilmington,
alif.

TTEi0 MINED Be, 1000 Hinges 10c.  Bar-
Bﬂn: galore, Approvals, rvey Teeple,

afur, Tndiani.

ATTSTRALIA,
Imperfornte  stomp,
Brookland, . C.

AITRMAILL, Commemarstive mint
rovall. Charles  Hendricks,
osungitown, Chilo,

NAKED Bavage, fifty U. & and forelsn,
Colorado tax tokenm. 10¢ Lo approval appll-
cants. Quallty Stamp Bhop, Englewood,
Colorado,

COCO8 1s., Jubliees, complete Cuban rev-
olutlonaries; only Ze, with bargain approv-
als! Gold Crown Btampeo, Pasadena, Callf,

EARN Cash szelllng approvals. Crystal,
259 W, 30, New York.

Stampa, eataloging
Wesibechor, 3817 Wyom-

14 Different.
10e.

mailed with
Mlsslon  Mart,

sel ap-
Haselton,

2 HTIEEI.[&E:L E1.30—10e. Approvals.
..... Wsh.

18 D]FF!:II.F:EHT Peru 3¢ (o general for-
elgn applicants. . Penn Stamp Co., 58 Ex-
change, Ringhamton, N, T,

FREE!!l EKlng OGeorge momorial packet,
16 wvarleties. [IPostage Jde.  HRoberts 20LF
Fourth, Bayelty, Michizan.

HABUTOLAND  Croecodlle, magnificent
mlu:liﬂil.“with p-r]:ul..r!u!]l diﬂer;rﬂlﬁ: .SI:::
proval applleants  be, opmost,

Grand, St Louls, Mo,

1600 MIXED U. 8., excellent guallty,
Zie. Foreign lp{l'l'ﬂ!lll\. Aubum Binmp Co.,
Bridgeport. N

“GOYA Xude' etnmp $0.07 to approval
applicasts.  “'Jewells,” Tamagua, Penno.

Ancher Btamp Company, Huiberford

large complete U. 8. price lat free. Bend
Q_CHL‘II._:E. Stanley Olibbons, I8P Park Row,

ALBUM; 220 Farelgn;
Ale.  Turtls Co,, Baratoga.
T NEWFOUNDLAND, 15 Different 5e with
{pmlump Hudgon Company, FPlainfieid,

T TEN Different British Jubllee stnmps 10z
with approvals. l!elmnm Stamp Co.. 4641
Fulton St., Chicago, 1L

40 GREECE 1lbe; 40 Japan 10c; 20 Chlile
10e; 206 China 10e. To approvel app

tuee:_tu: hinges,

H080 DIFFERENT dde; 1,000 §1;:
§2.00. Fred Onken, 630 THth Si. Hrooklyn.

PACKETS, Bets, approvals, prics llsta
free. John Oruf, 1874 Loring Place, Mew
York.

BIXTY-ONE Btamps from o1 different
countries including Inind. HBrumel. Andorra,
Muauritanin, Guines, ete., all for 10e o ap-
provil appllesnts.. Young, 200 Underhlll
Ave., Rrooklyn, N, ¥.

DRITISH Turkislands—Also Congo’s,
Muontecarlo, Nlgercoast, Uganda, Diibouti,
Ecuadorian, Ivoryccast, Ubangl., countries

oollectors newd. Free for B postage. Empire
Hlll{p Bh Dept, "M, Toronte, Canada.

tates mixtures Soc il., 5 Ib.
$2.00. Mlsslon, 4512 Normh Haclne, Chi-
ragn,

TRY My le to Ge approvals. No premiums
—tirgaing  Instead. Heferences.  Watson,
Bummitave, Clifton, M. J.

BCARCE Baden {old Oerman state), ex-
otle Mongolla, Turks, Caleos, $3 T. B,
glant bhi-colored Caymans, Inperforate park:
abzolutely free to approval applicants en-
closing 3¢ postage. Viking Btamp Com
I'I-q'i'Ll!FIn.mdjur:h DBank Bullding, I

AMAMMOTH Mystery packel rare stamps
anly lbe to serious approval applicants, also
valuable free premiums with every selection
afterwards. Our stamps are belter, our serv-
fee ls different, Fair-Play Btamp Bervice,

1215 Hrowning Bivd., Los Angeles, Calif.

BUARCE Bragillan
malls! Het Ohurkhnrl

packet  Gabonese,

and  Faragu alr-
pletorials! .fiu-
Algerian, hnmllln
Guinenland, Congoland, ete.—de to approv
applicants, Hungiker, Box 225P, Minnesp-
olis, Minnesoba,

1000 HINGES e, Bargain approvals in-
cloded, V-J Sales, 37280 No. Summit, Mil-
watker, Wis,

EASY Money.

“Profits In Stamps" De-
veals amazlng opportunlifea In  purchases
from local postoffices. Ten chapters, detaijed
grlm puide, Only 25¢ (coin). Pablisher,
42 Brook, Passaic, N, I.

1000 WORLDWIDE Btamnps mixiure 26e
Monfar, 1542 Waverly, Cincinnail, Ohlo,

nr-o NNIAL Bet 1be. 1. 8. price-
Ust fr. Box 835, Mipneapalls, Minn

1,000 U, 8. l'_‘ummfnmrltlrn 5T Price,

427 Bouth [I-]In Street, Los Angeles, Calif,
PENNT rnﬂil-—wn:rm-WEﬁ;., Frea

E}mmlum: I‘lll urchise. Kokomo Stamp
sehange, Hox 607, Kokomo, Indlana.
EIGHTEENTH Wholesale Heview—Great-
Iy enlarged, gent on application. Em-
pire Stamp Coa., Dept. 5, Toronto, Canada.

271 Ludlow Iiide..

TURKEY, 200 DNifTeront, $1.00, postpald.
Marcus, Galata Bolte 1120, Istanbul. Price
list free,

e PACK Hinges—Het of slampi—ie to
approval  applicants. References. Buckey,
Dayion, Ohlo,

hidl DIFF. Only better stamps §1. Cash
with order. Muary Kelen, Bors utea 2, Buda-
pest, Hungary.

LIBERIA Bnake triangle, giant Bpanlsh
ship triangle, 50 other stamps, Oc.  Abell
Company, 2527 Gullford, Baltimore, M.

YOUVE Tried ltm rest, now get the best!
“Challenge Collection™ Including Cape Goml-
hope, triangle, Thessaly octagonal, commen-
oratives, 10¢ with approvals. Free alrmail
eollection, additlonal premiums plven regu-
laf customers. Rargiln Stamp Berviee, Box
5147, Los Angeles, Callfornla,

BEMALLEST Alr mail In world, $2.00 TI.
B. stamp, animals, bird, traln, Indlan, air-
plane, rommeémoratives, I'F!l‘lli fasues, with
many scarcd slamps from 26 different coun-
tries. Omly Se. Capitol Stamps. 413 W.
Moosevelt, Littlerock, Arkansaa.

MEXICO Alrmall, and 25 different SBouth
Amerlea, BGe.  Appmvals  Ineluded. Hope
Btamp Co., 2011 W. Chestnut Ave., Altoona,
Penna.

Le KEACH And up on approval. Eislnger,
THEM Fox Sireet, New York.
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NEW Cmmadian mounted police stomp, set
Britlsh jobllees, large Itallan eoumemors-
tives and many olber Interesting stamps, G
to approval appliceants. Chicngo Statip Com-
pany, 6151 Dakin, Chieago, Illinols

165 DIFFERENT Stamps Incloding large
Bpanizh ship, Cameroon, Gabon, Anderra,
Azerbalian, ll for 14 cents 1o approval ap-
plicants.  Swedell, 3140 Gartleld Ave., Min-

neapalis, Minn.
Michoux,

WILL Exchange French coloniais.

13 rue Duclos, Paris-20, Frimes.

TNEWFOUNDLARL; 20 Dilferent 25¢, 5
different Give, Including jubilee, Fostage e
Iinulmu'u. Box 42, Greemwpond, Newfounds

il

BRITIEH Jubilees—Ten _diﬁurem Tie,
with spprovals. Harlan, 3307 South Marsh-
figld, Chicago.

JURIOHR Allum stamps, 150 Gifcront 10e
to applleants for Junior Album approvals.
IlrurE 14711 Wirtery, Van Nuye, Callfornia.

DBRITISH Silver Jubllees from & different
enunlrles, imperforate le Chicage commemo-
rative—all included Im Clipper paockel eon-
taining 25 different slnm u from Azerbaljon,
China, Ukranis. ele. for only 5o io ap-

roval applicants. L‘llp:ur Btamp Co., Dept.

. Glourestier, Mags.

1000 MIXED Uniled States, 20e. Halay,
452 West H8th, New York,

TWO Locomotive stamps: World & largest
ship; afrmail, bicolored occupational, inelud-
ed in packet of thirty different beauties, 5o
to relizble approval applicants. Surprizing

bargaing. Kumler, King, Lanoaster. Ohio.
AIRMAILLS, Julbiges, cosmemoraiives

with mammaoth tru-value collection sent for
Se—provided yoo desire our dowble premiom
spprovals.  Tru-Yalue Swmp Service, Dox
1412, Hartford, Connecticul.

TDIAMOND-SHAPED Stamp, Liberla gun-
boat triangle, two other I'.riin.u!!ﬂ. pliver ju-
Lllee, 27 others, Le. Crowder Conpiny,
127K North, Ealtimore. Md.

DON'T Miss thls! Ibg pachet of stamps
from Egyvpt, Biam, Turkey, Persla, ete,, fres
to approval applicante who enclose de post-
aEe. in Btamp Mirket, 13-128, One-
knma, Michigan.

CXITED States—Elaborate pricelist free
45 different 10e, 75 different Sve. Selden-
berg, Boaroda, Mich,

SMALLEST Stamp! Alrmalls! Pleiorials]
65 different stamps from strange countrles,
i Europe) including heautiful New Guinea
alrmall, Zanzibor, Halil, ete,. 10c to ap-
provil applicants. DBargain Co., Box I0P,
Bintlon H. New York.

200 U, B, Capltol, Mo, 573, current

pmu.l fgswe, C-.T.-im:m: We, only Ge, with

pprovals! Glant U. 8, list, freel Tatham
ﬂllm;m, Rnrin[ﬁnld, Alass.

WILL Pay up to $1,000.00 each for cer-
taln Unlted States stamps. We offer ecash
remiums for early used or wnused stamps.

d lie for profusely lllustrated eatalogoe,
Areade Etampeo, 24 Euwelld Aresde, Cleve-
lnnd, @hia.

44 DIFFERERT United States Including
£5 slamp, or complete aet Unlted Blates bi-
cenlénnlals, or 30 different obsolete Camada.
114' puslnlh'l wll‘.l‘j. approvals. €, A, Lennan

Co,, Bax City Hall Anocx, New York,
) -

UNITED Brates, Canads, Newloundland,
Mexico! Where? Qur “Four Blar'' approv-
als. Nothing like them! Write today. Kes-
pels, Box B0, Tueson. Arizona.

25 DIFFERENT South Ameriean for only
Iiﬁhm approvals, Burkbart Stamps, Samd-

Sl,.-!.ll(‘h. Nyasza triangle: plant Belglum
ballsen; Egrpt and Lebanon alrmalls: pack-
et British Colonies includlng rare Borneo,
Congo, SanMarino, Cuba, China, Mexico;
perf. guuge: walermark detector. de o ap-
rmmt applivants. Eureka Stampeo, Bur-
v, Calif.

TWO Bengtiful silver jufillees from In-
din, also Ane packet Nigeria, Egypl, New-
foundiand, Mexieo, T, B, §0, $10 revenues,
ete. Only 5S¢ to approval applicants.  May=
:_!I'I.'I.I Sundman, D108, Box 334, Bristol,
TFLA.

$1.00 MONTHLY Openg New York ofice
with oldeat orgunization. Co-Operative Musil
Eirn!mr 128 Lexlngton Avenue.

T, 8. Commemoratives, ete,,
IH'H'I !- HBox 457, Newark, N, 7,

\‘.’EFKLY Btamp magazine, thirteen weeks,
100, Bigmp Journal, Kalamazoo, Mich,
_BNEEZER  Packet — Szechuen,  Ciech,
Kounng-Teheot, Mormnblque ond others—be.
Dhieaw, Ocean Park, Calif, FIEL

FREE—25 Different Unlted Btates stamps

to appraval applieants, Je postage. Brownle
Btamp Bhep, Flint, Michlgan,

1e—

TRY Mullan for ltu.mgrll Approval service
to serious collecturs Mullen, Box
723, Coeur d*Alene, Idsho.
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FREE! 2 Artlstic enlargements with ev-
ery roll printed for 230, Griffin Btudios,
Winnna, Minn

100 DIFFERENT te. Approvals In sets or
by countries. E. F. Johnson, Box 287, Mor-
enn Hill, Calif.

HTAMP Dvenlors, your ad here will lrr[nl
wonderful returns. Ask me for p F,
Johpsen,  Menager, Clasalfied .\d.'.:rll-:-ilm.
Popular Merhanics Magazine, 200 E  On-
tarle 8Bt., Chicago.

RuLl Developed printed 25e, en-
largements 1ie, reprints de,  Hpeclal prico
on kodoks. Square Deal Stodio, Dept, I
Huntington, Ind,

ROLL Developed and printed. Two en-
largements, one of them in colora, all fop
2hc coin. . The Phote Finisher, Station E,
Box 43, Coluwmbus, Ohlo.

UNBELIEVABLE — Burinnme, [anamas,
Rritish Honduras, Joblles, airmail, triangle.
Complete  collection every country [rom
Btraits Magellan tn Arctic. 1e.  Approval
spplicants only. Mutusl Stamp Service, Box
BusPD, Venturs, Calill

TIUMBO Approvals—300 1o @ Guok; de-
algned to mect the wants of advanced col-
lertors who heve mneglected the  cheaper
stamps. Many fine, new fssues. ‘Trial so-
leited. Heferences necessary. Helmers, 121
Flatiron, Fori Warth, Texas.

HCARCE Triangular Mozambigoe cominem-
arative airmail and packet of 33 U. & in-
clnding Llmperforate B¢ Chieago: early Is-
sues; high values; commemorstives; enves
Topes § rrrmuel, ole., eataloging more than
TSe—only bGe to Ippmrll l:[lll:'nr.tl. Lllips-
truted pricelist free. an  SBtamp  Co.,
ept, P, Gloucester, M.IiB

UQUEEREST Btanip packel. Receive world's
ctnallest stamp: Vallean City: searce Liberia
trlamiele (value 15c0: 1903 Greek Hed Cross
picturing colled soake In Garden of Eden;
-\unuﬂlm Bushman: new Bpanish Moroceo;
Jopan ‘guake stamp; Manchukue; many oth-
€5, 1:,- to mpproval spplicants. R, Al
Br.n.n{_p Con, P. 0, Box 230P, Port Chesker,

FHREE—S1.00 T, B, stamp, our cholee,
with request for 52 page price [ist of United
Hieies and forelgn stamps. Stumps on ap-
proval. References necessary. Special 8 Nie-
arapus 1903—30c. New Hussmon Stamp Co.,
1123 Pine Street, Et. Louls, Mo.

GLANT- SIZED  Hussian Leppelin  stamp
{ecat, wval. Z0e!) and besutiful Lithuanis air-
mail triengle; also blg packet of 5 dIL
stamps Iocluding Azerbalian, Epirus, new
Mutm!nua. ete. and Jllustrated Msts—all for

approval  applleants!  Warld-Wide
Su v Co., Box 604, Camien. New York,

Pi-,.l\h'! Approvals, that satlafy,  Nell
Gronberg, Box 5141-1', Philadeiphia. Pa.

20 DIFFERENT loe. Big 30% spprov-
ali, Covert Etopmp, 39 State, Rueher-l:h. ™.

BILVER Jubllees—15 different 25e, World
speclals—000  different  Ehe, ]D{l-ﬂ difarent
$1.00, Zo0d diferent $3.00. These offers to
approval applicants only. List free. Wie-
torin Stamp Co., London 4, Canada,

SCARCE Alrmall and triangle. Beautiful
Vruguay “fylng horse' airmall and scarce
Guatemala trinngle {(smallest in the world)
are Ineluided In our blg packet of 60 differ-
enl stamps from  Alouites, Grand Liban,
Yenczuela, British and French Celondes, ete
All for Ge to approval applicants. Blg |-

lustrated lists free with edch order. Write
today! Mysily Sramp Co., (Dept, 80), Cam-
den, New York,

UNITED Statea 100 different 25e, Steger,
Hox 154, Crown Point, Ind

BTAMPR, Fine selection senl on approve
2l. CQuality at low prices. Fred Hercberg,
PM.187 Grantley, Elmburst. 11,

FRAMETT;

FLLAME Developed, 2
20 reprints 25¢. Plne oto,

vada, Chic =i

Modernlatic  woml  easel,
Send negative and 20¢ win. I"hoto Co.,
Mattltork, New York.

riots of each 20e;
M-51 Ne-

ENLABGEMENTS, Bnuppy  high gloss
prings, 5xi, 15c; 2 for guarter. Free cala-
logue bargalns, Individual Print Shop, Box
01, Coney leland., New York

MLl Developed snd & priots 23e, The-
prints Se.  FPhoto of Niagara Falls frozen
n:‘urYl'rt-u'. €. Eaton, Box 288, Niigara Falls,

“HEDRINTS 9 For b cents, Fleteher Pho-

tos, 4148 N, Franklin 8t, Philadelphia,
1"enma,

20 MEPRINTS—%5e, Fillms developed 3
prints each negetive 25e. Pletures, Klrks-
wille, Missobiri

ANYONE Can eolor thelr own prints and
enlargoments with these pew sell  blendin
eolors. Emnough o colop 58 priots  wilth
bewsh  and  Instroctions 20%¢. Guaranieed,
Make money, color for others. Muadlens
Color Biudio, Box 5, Peru, 1L

FILME Developed. Any slze. 25¢ coln,
including 2 enlargements. Ceniury FPholo
Servive, Box 528, LaCrosse, Wisconsin

ROLLE Dotcloped—Une  day  service—2
beautiful enlargements and & brillisnt prints,
gquality guarantesd 23 Electric Studios,
£ Ean Claire, Wiz,

POCKET Albwn with roll developed snd
fﬂnl:d_ e, Enlargement coupon.  Ideil
*hoto Hervice, Box 2255, Paterson, N, 1

FINER Finlshing: HRolls developed and
printed colored enlargements, or two double
profeasional  enlargements. AlL  for  Zie
ieoln). Genilne, nationally kEnown, Moen-
tone superfor quality. Aloen Photo Bersice,
Lat‘rosie, Wi

FRAME Ineluded—HRolls developed, ® Hu-

pertone prints, oue enlurgemenis in eagel
feame, or two enlargements without Crome
25 eoln. HReprints He each. Northweslern
Photo Bervice, Farge, North Dakgta.

21 BTUDIOTONE Heprints 2a¢. Fiim ge-
LEIW"I‘:‘HM prints 25c. AMillion Photo, Al=
any. i

GET The best.

DAILY Service—Holl doveloped, 16 guar-

anteed prints, 25, Yaluahle cenlargemient
coupan; 16 reprinta 25c. Muodern Finlahers,
Hox 35317 -L, 8t, Paul. Minnesota,
ol develuped. beautifol
hand ecolared enlargement, 8 neverfade bor-
der prints, 23¢ coin.  Prompl service. Sun
Phote Service, Drawer T, Bt, Paul, Minn

QUICK Serviee. HWolls developed, § gunrs

anteed priots, 2  enlargements, 252 ecoln.
OK Photo Bervice, Ottawa, Kansas.
devel-

CUMPARE The difference! Holl
oped, two profeislonsl douhle weight en=
largements, 3 goaranteed prints, 25e coln.
Exrellent serviee. Nationwide Phola Berv-
fee, Moy 5000, 8L Paul, Minnesota.

THIS Ad worth 250, I ¥ou semd for our
appravals and buy Gde worth or more—large
selection of U, 8. and forelgp—reazonubie
peleez.  Morton Stamp Co.. 1121 Olive,
8. Loula, Mo,

PHOTD FINISHING

BENBATIONALLY New process—Raollp
118 slzge and smaller cavelully developed and
gvery pleture enlarged o double wsusl slee,
only d5c, Prompt  &ervice, Balisfact ion
guarantesd or Inum'} refunded.  Emplre Pho-
o Bervire. @ Providence, B. 1.

20 REPRIM TH u'.-—F ms developed, 16
prints 25, Enlargements  Sxlo—25c; 5x7
10p,  Laow Photo, M-2057 Neva, Chleago.

ROLL Develaped, pelnted.  Twe Ilally-

wond  stwdio cnlargements and free $1.00
coupon-—2hc,.  Hollyprints, 'LS6, Hallywood,
Culifornin.

DEVELOP And print your own pletures.
Have time, money with our eomplete £1.00
outfit postpaid, or pay postman $1.10 C.0.D.
Includes electrie ruby lamp, printing frame,
photo paper. chemleals and esquipment. Oneo
of thousands of amating bargains In our
free  Photogrmphle Almanae and Hargain
Dook. Benid for It today! Central Camera
Co.. Dept. 6255, 230 So. Wahash, Chicago,

FREE Developing, prints 3e. 0x7 en-
largements 1w,  Thamon Photo Co., 2001
High Street, Oakland, Callf.

PRIZE Winnlng plmlnl. Bend dollar for
five, with system uwsed. Box G683, Jeckson,

Allssdsalppl.
YELOX Prints, Uuirk service.  Send
gglrter with roll. Reprinta Ie each, Pholex

. Box 7254, Bouth Hend Ind.

ROLL Developad  Two double-clear prints
each negatlve 250, Reprinta 2%e Enlurge-
ment eoupon.  Willard's, Bex 3333=A, Cleve=
land Helghia, Ohlo,

T TRIAL  Offer.

AMAXING Valge: Send loc (dime} for
two enlorgements, 2% xi only, made from
minfalure negatives, vest  pocket  slize
(1% x2% ) or smafler. Ask for hargain st
Roanoke Phote Finlshlng Company, 309 Bell
Avenus, Ilaanakes, Va,

Roll developed and B
prints  25¢.  Beprints e,  Deluxe  eosel
framed GxT enlargement A% Young Pholo
Borvice, 400 Bertha 81, Albany, N, ¥,

I’l.l‘.lll.. I'lmr:lumed Loy prints each, two
onlargement coupons 25e.  Bumamers® Stadio,
Unlonville. Mo

a0 REPRINTS 25¢. Larger orndlers le per
print.  Trial. Holls developed oand printed
10r.  Relinble, RiverGrove, 111

IMMEDIATE SBervicel No dalay! Rall
fully developed, carefully printed and two
beautiful, full-sizge 53 7 double weight pro-
fesslonal enlargements {or ome tinted en-
largement}—all for 2052 coin. The experis’
ehoiee! Reprints Se each. The Photo Mill,
Box 6202, Minneapolls, Mlan
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ROLLS - Developed, two  beautiful Nu-
border enlargements, elght Nu-border priits,

WAR Filnz, 500 feet, T5e.

Jersey Fllmeo,
2075 Richland, io.

Lakewood, Ohio

gusranteed fadeless, 25¢ coln. Giant Snap- FMAM—I6MM EQUIPMENT. Catalogue
ghots, Ine., Dept. A, Greenbay. Wis, free, Elder, Depl. B-20, Chelsea, Muss,
BEAUTIFUL ﬂllutmlnf prints, roll de- 45MM COMPLETE Storles. Lista 3e.
::llﬂﬂ:ﬂhmi“l“;!:tui . .f;';;!giﬂ%hmutfiui Calderar, 5119 South 8t. Louis, Chicago.
dl H i, | = =
B Wi Sumenpeti wian | IONE, Yo Bl Uioss T
20 REPRINTS 2ic, F“m." developed, two YICTOR lE;an Projectors with extra
prints {?"h‘ “ef'i""* 2ae, Skrudland, parts, Instructions Ffor bullding printer.
“‘;E aﬂuf‘wl‘: B .Eﬂm 100 Reprints $1.04, 215,09, Fromader, Davevpart, lows.
Rolls developed with 16 prims 23e, Nord- ruﬂt‘“ﬂ jPiikrlu‘:f‘mmL:?ﬁ“";gﬂﬁd E;:ﬁ
shog, 4, Maywood, I11. Mendslanger, Eayonns,
ND Colored enhmmenl with each roll

25e. 40 reprints S0e, Colorgraph, Dunning
Btation, Chicago,

BEAUTIFUL Colored enlargement with
each film 253c. Bpeedy service, Satisfaction
guaranteed or money refunded. LaCrosse
Film Company, LaCrosse, Wis.

ROLL Developed and 168 prints 2c. Bmart
Phoio, Winona, Minn.

ROLLS Developed. Two beautiful double-
welghit professional enlargements and 8
guarantesd Never Fade Perfect Tone prints.
25¢ coln. HRays Photo BService, LaCrosse,
‘Wiseonain.

0 Professional enlargements with each
roll developed and printed 25e. Elght re-
prints, two _enlargements 25¢, Hygloss,
River Grove, Il

EMLARGEMENTS From minlature nega-
llm t:&pmnmttelr dxd Inches) Ge  each,

red from complete roll. Fine grain

Fotoshop, Inc., 135A West
Ym-t City.

RODALR Enlargements o5xi, 10e, & for
uarter, coln. Send best negative (flm),
;.'.]m. Photo Lab., Dept. 5, Cedar Baplds,

Jowa.

SAMPLE Enlargement—Dime, and nega-
tive (returned). HRoll finished, 5S0¢ (coin),
Wont fade like cheap, hurried work., Widest
kpm&n studio In America. Brown, Warsaw,

Mﬂlﬂpin% )

CAMERAS, PHOTO SUPPLIES

CAMERAS And a.ulEplje;. Free illustrated
catalog llsting everyihing photographic—still
and movie cameras, flms, lenses—at tre-
mendous  savings. Thousands of bargains,
new and wsed. All guaranteed. We take
your ald eamera or equipment in trade,
Write now for yvour free eopy of our Photo-
graphle Almanse and Bargaln Book—Jlust
out! Limited edition. Hurry! Central Cams-
era Co., i.f'lml:ﬁ;;nphic Headquarters slnee
18085, 200 Bo. abash, Dept. Bi565, Chicago.

10007 PROFIT In enlarging photographs!

HBuild a profeszional enlarger for Z0e. Com-
plete disgrams, Inatroctions, 25¢ coin. Law-
son Fields, Brookhaven, Ga.

MAKE Money with camera. 100 hest

markets 25e, AMae Bupply, Fldorade, Tl

1001 BARGAINS Evervthing pholograph-
ie, cinematic, Dlek, 1451-P Broadway,
New York,

MAEE Maoney

in photography. Learn
quickly at home. Bpare or full time. Easy
lan. Previoug  experience unnecessary.
common  school education sufficlent. Write
for full Information and requirements.
Ameriean Behool of Photography, 3801 Alch-
lgan Avenwe, Dept. 343-H, Chicigo.

FREE!! SBampla copy sizty page photo-
graphle  magazine—Iinteresting, instructive.
Pocket Photo Monthly, Canton. Ohio.

HAYE You a camera?! Bend ten cents for
recent pumber of our bip magazine, showing
how to make better pletures and earn money,
American Photography, 116 Camers House,
Linston, 17. Mass.

INCOME From your camera instead of ex-
penze, Low cost home eourse teaches you to
make rhﬂunph: for magazines, newspapers,
advertisers. Tremendous demand. Earn good
money wherever you live, Free book. Unl-
versal Photographers, Dept. 104, 10 West
33rd B, New York.

CAMERA Fanal Exchange pletures with
Kodaklubh members. F. Sanders, Box 827,
Bpokane, Wash.

MOTION PICTURES AND SOUND
EQUIPMENT

CENTRAL'S Free Photographle Almanac
and HBargaln Hook explaing latest movie de-
velopments, offers money-zaving bargaln: in
cameras, lenses, projectors, flms. Tsed
equipment taken In trade. Write for freo
eop¥., Cenlral Camera Company (Photo-
frnnhln Headquarters gince 1399), 230 So.

Wahash, Dwept. 7355, Chleago.

BARGAINSE—Used sound film projectors,
16 and I5 mm. sound heads, amplifiers,
horns.  Catalog malled. 8.0.8. Corp., 1600
Broadway, New York.

subjects §15 reel
K J

CLEAR §$300 To 31000 with movles this
MIEeT, IMme brings details, Eastin
Fiims, Davenport, Iowa.

PHOTOPLAY ldeaz for talking pletures
seeepted any form for critleism, copyrizht
and submission to studios. Established 1817,
Dooklet free. TUnlversal SBcenario Co., 245
Meyer Bldg,, Western and Slerra Vista,
Hollywood, Callf,

LEARN Motlon plefure thesire business.
Home-study tralnlng; management, sdver-
tlalng, projection. Ninth year. Catalog.
Theatre Institute, Elmira, New York.

EXTRA—XNew ltmm art films just pro-
dueed on Catalina Island, Bend 25¢ for sam-
ple or $1.00 for 20 ft. test. Hend 3¢ for
Ilustrated art catalogue and complete 16mm
lists, Hollywoed Cine Film Distributors,
1437 No. Highland, Hollywood, Callfornia.

1GMM FILMS:—400 Ft, art E17.50, HRem-
nants 10c foot. TFopeye—HBetty Boop, any
star d5¢ up, Festures pented $5.00. Projee-
tors, cameras $3.75 up. New 16mm talkles
£15 reel. Latest talkie projector £175. 1000
ft. 35mm $1.00. Features §7.00. Serlals $35.
Cine Bu Hox 024, Cineinnati.

18MM EXCEL Motor driven projector,
100-ft. reel $3.95. Large sclection of films
ineluding Pop-Eye and HBetty Boop., o
gtamp for catalogue. Exrel Home Movies,
22 Madison, Toledo, Ohilo.

DIME BHrings two 1Gmm *‘end’™ titles,
catalogue 16mm films for sale. Hental cata-
logue if Interested. Features rented: sllent,
$2.50 wp: sound, $8.00 up. Eastin Pletures,
Davenport, Iowa.

BARGAINS! 55MM Sllent-sound projec-
tors.  Films, accessorbes. Zenith, 308 West
44th. New York.

BE—MAM—i6 CAMERAS, Projectors, film,

uqulpment Catalog, Taylor, Bx-234, Corn-
ing. N. X,

DE \R‘l G3MAM Bultesse 500 watt, motor,
1000 ft. projector $12.50. Steineman printer
15.00, Hoffman flm cléeaner and provessor
14,85, Electrle razor $9.75.  Hewind sel
mounted $3.45, Negative 5%x6™ lens §$1.29,
Victor 1dmm camers $17.50,  Bell-Howell
voltage control $2.19, ecement 25c. Leica
£50.00 Rolleiflex $39.95. Pathex camern
$L00. Cipe kodak Hmm projector §22.05,
camern $24.05, DeVry J3mm movis camera,
automatie with 3.5 lens $64.50. Eastman
movie camera $35.00, with 1.9, $55.00, Tur-
ret camerns S0% off. Film lihrary silent,
sound, Catalogue. Trades accepted.  Mo-
gull’s, 1844-1 Boston Road New York.

COLOR Titles for your Kodachrome. Your
name on beputifiil presentation title and one
the end title for $1.00. Bamples 25¢ New
Arts just produced, Stamp for lists. Pyra-
mid, #122 Balem Place, Hollywood, Calif.

IMMEDIATE Delivery greatesi, rarest
l6mm (1903). *"Great Traln Hobbery,” new,
320 ft., authentle, complete, $11.90 post-
pald. 64-page catalog dime. Scholefield,
G801 Carpenter, Chlrago, _

AGMM DE VRY BHulteaze §45.00. HBergen
Filin, Woodeliff Lake, New Jersey,

16MM FILMSE Bought, sold, exchanged.
Catalogue, 10c. Fotoshop, 1364 West 33,
New York.

AUTOMATIC 16MM Movle cameras £5.00
brand new. Order today direct from this
advertisement. Projectors $1.00 up. Fllms
3% up. Free lsts. Home Movles, Box 32,

Easton, Pennsylvania.
pald for wused atill-

HIGHEST Prices
movie equipment. Send description. Foto-
shop, 1384 West 32, New York.

MM FILM3HA: Cartoons, ftravel. List.
Lincoln Film Service, Box 203-A, Baginaw,

Mich,

LOOK! “The World's Greatest FPassion
Play,”" 5 reels. (New) 10mm. superior than
the Oberammergau stage play, rent or pur-
chase, Wrile Hemenway Film Co.. 37 Church
Bt., Boston, Mass,

—HUP nam*a'.h.n"Frm'ﬁm"‘m“auuﬂm"m“ ﬁ!‘rh".
100 ft., £3.75. Other films from
Bargaing in new, used equipment. S:nd !'ur
;Irc:]a.r. Fotoshop, 138A Weat 32, New

oF

100 FEET 35MM. 27e. Dargain lists Jc.
Hoffman Film Service, 57 Broad., Albany,

N

POPULAR MECHANICS ADVERTISING SECTION

NASE Bargain counter: Write today for
‘our free copy of the latest, greatest Bass
dJargalngram XNo. 219 of lémm. cime appa-
ratus. Fllled with rare bargains, for In-
stance* Keystone B mm. eamera and pro-
Jector, latest Lype, regularly $69.453, at Hasa
only $5.75. 100 ft. 1dmm. Mono flm in-
cluding reversing, $2.85. Willo Cine expo-
sure meter, infallible, $5.15, 300 watt., mo-
tor driven 400 ft. capacity standard 18mun.

projector, $219.50, Bass Camera Co., Dept.
A, 178 W, Madison 8t., Chicage, 111,
FILAS, Projectors. 10c coin for  1I304,

Capital Productlons, Rosedale, Kansas.

RADIDS, SUPPLIES, INSTRUCTION

fasténs to out-
for apartments,

“META-TUBE'™ Aerial,
glde window ledge. Ldeal
flats, eliminates roof antennaes, easily
moved, complete with leadin, postpald $3.00,
Craddock Manufacturing Co., 1903 Cahuenga,
Los Angeles. Calif.

BEE-LE=3 Haidios $14.50 {o $40.00.
Wind charger $14.00. Complete 32 volt gas-
oline or electriec plants $37.50, Solter's, 103
T\Ii. Tth 8t., Minmnmlia Minn.

“"POCKET Hadio,” $3.55 complete, Cat-
alogue, 10e.  Ameriean Business Service,
A5:0-T"MM, Shamokin, Pennsylvania,

TIOUKET ltadiu. complete $1.99% postpaid,
guaranteed. Drixie, Thox 21, Topeka, Kans.

BADNO Experimenters and sel  builders:
Tarta and klts of parts for the T.R.F. Four
all metal tubes, six tube 32 volt Farm set,
Economy Three, Five and Four Tube im-
proved Littla Glant, Auto Radio and Pori-
able Dattery set described by Popular Me-
chanics. Lund Manufacturing Co., 43 East
Ohia, Chieago.

INSTRUCTIONS 18 Disiance eryvstal seis

—record 2100 miles; “RMadiobullder'* year,
20, Laboratories, 131-C Liberty, San
Franclsen,

RADIO Owners notice, Make your own

"B hatterles, cost about 20c.
dlagrams, 25e,
Canmida,

ANY VYoltage direct current from any bat-
tery. Nothing mechanical. Meehan, Delmar,
Delaware,

WANTED:
for museum.
lieve junk.
of wants.
nlif.

ALLWAVE Radlos—Eazy to build and op-
erate. Worldwide reception! Complete con-
atruction kits: One tube hattery model—

Instructions,
Soverelgn's BSales, Toroolo,

Old padlo gets, parts,
I_l‘u.n!l: For whal y»ou may be-
Your name on postal brings st
Corpe, HBRox 150-A, El Monte,

tubes,

£1.25. Two tube (moro volume)—E2 00, Two
tube all-electric—§3,00, Tubes—75e each. )
Order today! FPostpaid, Illustrated litera-
ture—dc.  Ace Radio  Laboratories, 1619
Broadway, P-5. New York

RADID Engineering, broadcasting, avia-

tion and police radio, servicing, marine and
Morse telegraphy taught thoroughly. All ex-
penses low, Catalog free. Dodge's Institute,
Ames 8t., Valparalso, Ind.

MUSIC AND MUSICAL INSTRUMENTS

EARN Your own musical instrument. Gef
free detalls and free attractive savings bank
at your music store, or write Fred Gretsch
Mfg. Con., G21% Ho, Wabash, l‘_‘fhlﬂa

REBUILT Band and orchestra Instru=
ments. Honestly rebullt—~Ffully goarantesd.
Catalog of new Instruments on  requeat,
Weymann Company, Dept. M-5, 13th and
Arch Biz., Philadeinhia,

MANUTYIP'E Frints music by hand just
like orchestrations. Omly £2.00, Arranging
instructor free! Manutype Co., Ft. Wayne,
Indiana.

LYRIC Writers! Beautiful, original mel-
odies, plano arrangements, copyrighis. §17.00
complete. Information free. Chenette, T14
Caracaz, Tampa, Florida,

BAMPLE Sent frea, Musle Heproductions,
420 Henshaw Bldg., Oakland, California.

POEM=. Set to music. FPublished. Free
oxaminatlon. Bend ¥OUF _ poSms. AleNeil,
Bachelor of Musie, 1382 K West 2Tth Bt.,
Los _Angeles, | Californla.

BACON Hanjos and guitars used by Tead-

ing players. Racon and Day Co., Groton,
Conmn.

BONG Poems wanted at once!  Mother,
home, love, patriotie. sacred. comie or any
guhject. Don't delay. =end poem today.
Richard Mros., 24 Hyde Park Bank Bldg.,
Chicago.

AONGWRITERS! Amaﬂng “reallaboration
offer, Hihhﬂrler. TH. 2167 N. Avers, Chicago.

| Poams—melodles. Spe-
elal  offer, Hluulc PM, Guaranty Bldg..

Hallywoud.
FREE|
Wrelte for
412-17,

Muzic setting Lo your song [woem.
details, Larry Conley, Suite
1505 Broadway, New York.



POPULAR MECHANICS ADVERTISING SECTION

FREE Song catal radio hits, ofd fa-
vorites, follos, ete. n{..luﬂ. hits 3 for £l
Woval Mupsie Co., 310 Loeusi, 2L Louls
Alo.

GUITAR Learned at bome for $1.00,  Hendd
immediately for this Home Stwly Course.
Hamann Institute, 3018 Xerth 24 Place, JMil-
wankes, Wis.

PHOFESSIONAL Instrurtlon on  Liodern
eangwrlting and composition. Free. Green-
Jeaf FPublishers, A-3550 Broadway, Chicago.

PIANO By ear In thirty days guarantred.
Particolars free.  Day-V-Way, I¥32, Wool-
worth  Huilding, Thesrborn, AMichilgan.

UBED—HRehullt nniu:-n:rtr known instru-
mente—Hargaln  prices, unpll} Thmited.
Write al onee for Information nm lrown
Musle U U115 Bouth Wabash, Chleago,

ALVELM ,155 Itras, Music Houss, Atlas
Rldg.. Washington, T C., are mw accepl-
ing_song peems worlthy of oollabaratlon,

NEW Anid rebullt Guned amd orchestra in-
struments at bargain prices. (me of the
country’s  most  reputable  instrument  fae-
tories.  Write—TRox 207, Elkhart, Indlana.

PLAY Plano by ear al once, Yoo too ean
have mosleal hands. 21,00 postpald.  Lesile
l.[n.rI 'I"nrl: Ridge, TMinaiz,

SOnEs. Big money and repuata-

Hnn. Write for informatlen. ), Gorden
Jruly, Cn., 201 N. Hoyne Ave., Chlcago.

SONG Writers, _Send for_our  Publish-
ing Agreemsent.’””  McRinley Muile Prinlers,
1501 k. Sith 8t Chieaga

BONG Voens wanted, o0-90 plan,  In-
structlon  hook  sent free.  Song  Bureas,
Hilém, Indlana.

SONGH Tublizhed, arranged and composed,

rayalty basls. W, Coast Musle Pub., B2
Market, Ban Francisco
MUSIC Compased to words.  Wonderful

osiifon.  Bauer Drod., Oshkogh, Wis,
|r|ifuvf'].lﬂ:‘.‘t Heeds for clarinets, and saz-
ophones ellminate your reod troables. Wrile
for clreular. Duo-Flex Reeds, 1204 1st ave.,
Evansville. Ind
T NEW Deal. Write Henuoln Bongriters
Barvice, Bherinan Branch, Los Angeles. Calif,

WANTED: Orlginal posms, songi. et
oor  prapositlon  first. MMM Publishers,
Euidie Bidg,, Portland, Ore

SONGWRITING., Good money being made
from songs through talking pletores, radio,
phonograph, music publlshers. “HI writ-
#rs reviie, mrrange, compose musle {0 your
Isrics, Iycies to your musie. We submit o
studies and other markets. Free Teading
Bend For booklet, Universal Song Secvice,
671 Mever Dldg., Hollywood. Callf.

BUSINESS OPPORTUNITIES

START Photo finlshing budines: at home.
Amazing nomey-making opporiunity, Expe-
rlepis nnneressars., We supply complete outs
flt, directlons for printine-developlng ple-
tures, Special starting offer: Outflt inelud-
Ing ruby lamgp, package printing papers,
frame, prinllnu fixing powders, tray, ther-
mometer, eie,—nll only £1.05 postpald or
$1.05 C.OT, plus postage. We tell you
whers, how to sell. Splemdid profite. Order!
(IMhtographle Almanse free.)  Central Cain-
era Company, (Estabiished 1880), 230 South
Wabash, Dept. K355, Chicagn.

IXVEXTORS: Send fmmediately for your
coples of our now free bBooks, “'Patent Pro-
tectlon' and  “'Sagrestions on  Selllng an
Invention.”*  Rixty-elght pages of interest-
Ine facts. They tell how patent Taws protect
you; kind of sketeh or model oeeded; simple
steps 1o take wlthout costi how euecessful
fnventors have secured financinl nzsistance:
show  interesting  loventlons: lllosiruie fm-
portant merhanical movenients.  With boolts
we il send free Evidence of Invention form
te lhelp establizh date of disclosire. Proampl
ser lve, reasonable fees, specinl delerred
payment plen,  Strictest  secrecy.  Thircty-
seen years' experience. Hlghest references,
Write us todav. The facts In our books are
warth money o the man with & good inren-
tion. Address: Vietor J. Evans & Co., Reg-
Istered Patenl

Bullding, Washington, Tr. C

POPCORN  Poppers,  roasters,  leettles,
new, adel.  Balesmen  wanted, Northayde,
2317 -Harding, Des Molnes, Iawa,

MONEY In mushreoms! Grow them now,
in eellar or ghed. Excluslve new process,
Higger, belter, guicker erops.  We  buy.
ook [ree—write today! Amerlean Mushroom
Tivclustries, Dept. #21. Taronts, Ont

MARE Fast eolling products at  home.
Formila  catalog free. Kemieo, 210, Park
Ridee. TIL

B3 FProfita operating “‘route’” penny pea-
nut and gom vending moechines. Biart with
104, 0, Robbiny Co., 1141P Delalb Ave.,
Hrooklyn, X, Y

SETART Own business resilvering mirrors,
refinishing metal, plated articles, nulogparts,

tahleware, Experience onpecessary.  Siall
jrvestment. Conbination ootfil.  Sprinkle,
Plater. 127A. Aarion, Inidinna,

INCORPORATE In Delaware. Uost (3TN
Bell shures.  Halse capbial. Free details
Corporation  Flseal Company, Dept.  PM,
Wilmington, Delaware.

NEED Cash? Grow mushrooms for ps—
cellar, shed Firlyres free, TUnited,

I88%-A230 Lineoln Ave, Chicago

CALIFORNIA  Vegelable  concenirntes,
powiders, tublets, making forlunes. Mall
order, loeal,  Bamnples 1de.  Gardena Lab.,

I'rrnwu_r'_l'.lll‘lﬁ. Hinllywoodd, Cal

BTART A buslness of your own.  Karn
bz mmmey—wa show you how. Full detnils
absolutely feee.  Solf-Ald  Systems, 172
Tenn #t.. Harrishurg, Tenna.

Allorneys, 802-E  Vietor

CHARTERS: Delaware; best,  cheapaest;
free forms. Colenial Charter Ce., Wining-
ton, el

MATL Business, Etari small.
furnished. Fres details.
Clnrinnati,

PROFITADBLE Iinmy mmenulaeiuring ini=
nesa.  Make and sell youp own  produdts,
New [deas. No risk. Martfealaons [free.  Dus-
gell Adams, Guthrie. Okla.

MAKE Artificial marble, glosy (les, no
pollshing, wneanny.  Noveitbes, tubletops,

Frersthing
Metromails, F-G,

statuettes, sanltary floors, whetstones, Hard,
Inexpensive, fdreproof, onanels wonl,  Beeril
rement priocesses,  Make begotifol thin ee-

ment poltery withont moulds.  Liguld rube-
her, rubber molds. serap eellulodd  sold.

Amazing  anmples o, mne free.  Jdobm A
Payn, 845 Grapde Vista Avenue, Lo An-
geled, Calif,

V¥ Btart you In business, furnlshing out-
fits and  Instructions, eperating “'Speslalty
Candy  Foctory™ bome.  Men amd  women,
carn $23.00 up to $75.00 weekly. all or spare
time, Pooklet free. YW, Hillyer Ragsdale,
Ine.. Deawer 4. East Orange, N, L

CHEMICAL Expert furnbshes manufaeie-
Ing formulas with eomplete working direc-
tlons. Hellable Indivlidus]l services, Charges
reapanable. D, VanHeeden, 1110 Eust G4th,
Chicamn,

T WE Biart you In Dusiness, Cnaliziited
fleld! Make, scll compoond for puncture-
proofing _tires, racdintors, Bilg profits, re-
peata, Free detafls, Non-Leakable Mg,
0.. Hackenzark, . T

67 PROVEN Jlooey waking plans, 25
ernis. I-runk Turack, 137 Starr Blieg.. Ex-

.E...‘.“ iﬂ Slave for starvallon wiages when

o5 bringe 20 ward to make money¥ Fach-
oy, Jackson, Michizan,

HUTY Whole-nle—1 iib il prticles, [H-
revtory 25,  Midwest, 4354 Heading, Cin-
rinnal .

SELL Thealers. autmnotive supplies, Prof-
Jtahle ea=y work, 1Eibhbs, Fort Waorth, Tex,

Slachler

MASTER Dusiness oppartuniiy,
Products, 79-20-45th. Elmhurst, X, %

21 WAYS To make money 10s, Business
Ruilders, Hanover, Mass.

43A

HERE 1Is a wonderful way to ond ¥our
money worrles,  Start your own busineas at
hame. spare or full time, no canvassing or
soliciting, |nvestment from $5.00 to SL00.04.
Othwra wre maklng El0o0.00 to 250008
yearly. Send for your free plins telllng

ahwut  these y::rinl opportunities. Acme,
Gamerville, N, Y.

OFERATE Chaln world®s  finest  money
making vending muchines. Sells four prod-
uelsg——2nte time, Indlant suceess!  Sinall
capital—profits  immediately. Ne  curlosliy
sepkers, Poony  King, 1233  Choutenw,
Hi, Lowla.

MAIL Order dealers—Take @ short cul 1o
more  business. Free booklet tells  how,

Feunomleal Advertising Service, J028 Norih
Whipple, Chivago.

KITUHEN Range all burners. clean, de-
pendabile.  Bennett Co., Islip, X, ¥,

OPEN A Mew Vork office bn the heart aof
Times Sguare, Dwcrease mall order sales.
No room pumber neccssary.  Mail forwarded
promptly. Only §1.00 manthly, Paramount
{HYie Serviee-A, 140 West 42nd. New Yaork,

Ry uealing—=tart erowlng! Unusoal
“plantt Ne oconvasslogl Work balf days—
haime,  Prepare  for  surprisel  Nutjonal
Folios-A, (Metro-sta), Taos Angeles,

T FHEF Plans, books, rirculars. Make Usmod-
gands of dollars selllng by mall ];L";l"fi

Hpare flme,  Mall Dnlar\;m{_ltu!.n
T g0l AND Up weckly growing mashs

Hompkins Ave., Teookiyn,

rooins  for us, fred spawn, SU0%  sEronger.
Patent EIGEL  Cantrarl prices :u.l.rlntuﬂ
fior midlirooms.  Illusteated booklet. North
.’mitrrlt'in Bpawn Cuo., Ouviarie Bldg., To-
ronti,

LIQUTI Marble—Anyone can make! Col-
arful, wmlawed! Moulded, brushed, sprayed

Composition  flooring.
Purticulars fres.  Mar-
Tlils,

Hubberlustie mouleds,
g money In these!
elzing Hervice, Edwardsville,

HTAII.T A mall order buslness of vour
own. Earn big money. Send 10c for inter-
esting mall of opportunliles.  Natsales,
1" ymouth, Indlane.

inl WAYHE To make more money, ¥,
Free llterature. Bend birthdate, Theodore
Messlelk, Camden, New Jerser.

1 MAKE £200.00 monthly feom gioall alde-
line mull order buslness. Complete partic-
ulars 285, QOrinsiead, Edwardsville, Tlinols,

I'ROFIT With new products. Make, sell,
repeat.  Guaranteed formulas, speclal prices,
lemls, Itiggest eatalog free.  Gitwon, Chen-
lit. MI¥-4702 Mo, Racine, Chlcago.

BPARE Time workers send dime for loi-
est offers. Tucker, P. 0. Box 83, Indiun-
apolls, Ind

GET Bilg mails—Thousands—offers, sam-
ples,  Name Inserted 2%, DBig package
magagines, money hints worth $3.00. Op-
ortunity Directories, 310 So. Marengo.
"asadenn, Calif.

awap! Halll Anyihing! Anywhera!!
4 months 10w

Traders-Exchange, HBrook-
ings, B Dak.

ETART A mall order business
home.  Write Dixle Hervies,

In your
King, N, Car.

TRARGAINS—_Dalnt spray oatft, gasoline EIX Radleally orlgina]l monevmaking Ideas
emsine delve,  Terms—irlal. Melolek Pulnt f1. _Beaboard, 114 Patchen Ave., Brooklyn,
spray Farhange, M-563, Troy, Ohio, M. ¥.

LEARN To mald siatuary, poltery, kewnia

REMARKABLE Nook deseribes mall or-

dalls, tovs, vises, lamps, ashivays, Insbrioe- Iili'l' business. Weite, Bax 1165, Stockton,
thong Sie, Mack, Box 1378PF, San Franclsra. Lulif.
CHONERINE' Will soher an Entoxleated ETART Your own business, Cosmetics

peraon In quick order. Salesmén make hlg
ey selllng holels, drugglsts. ele. Unllin-
tted opportunitics. Bemd $1.08 amd stard at
onee.  Spherine Laboratories, Dox D63, Al-

lentown, Pernnsy vanin.

HOW And where Lo ohtain caplital fully

explalned, partlcialard free.  Biar Hervies,
Wapakonets,  Ohio,
“BCHEMER Magaglne," Alllance, Ohlo,

prints schemes, [deas, lmsiness stariers, for-
mulas—blg winners; $10.000 to $50,000 re-
poried.  38th year: EL00U. Trial special:
Bix mapths only 30,

BUCCESSFULLY Manufacture Your own

prwducts,  For dny complele Fu-nhrrn& for-
mula, send £1.00. Dept. R MeCGHH-
:{Eﬁﬂ: Labtoratories, Hex 1083, Sesttle,
;an,

FOOT Distribotors—Prepared wafle four,
rake mizes, for homes, restaurants: package
and bulk: repeats; protecied tervltory; at-
irpctive dlscounis, “Modern Mald, 30
Hith Biresi, RArooklyn, X, ¥,

LEARN Marhleizing: Wilh our ziow-
white cements, Imitates marble perfectly.
Make your own melds with our rehber eom-

poaitlon. No hest required.  Noo oapeclal
oquipment. Anyone con do,  For statues,
movelties, ete. (Bep samples). Send dime

for George Washington wold with marhle-
Ized east, Cowell Tostitile, Qrayling, Alich.

r rivate label or In bulk.
Neressary  Infommatlon free,  Elllott"s, 264
Ehawnee Path, Akron, Ohio.

FREE Books mail erder home work, Clir-
cular  malllng. Drolsen Herald, 75 Goales,
Brooklyn, New York,  (Stasmn. )

BU'CCEED With your products. Formunlas,
procesges,  analyiieal  service.  Infonoation
free. 1. Thaxly Co., Washington, Id. o,

SPARE Time Industries, Omaha, Nebras-
ka. ““Journal for Ambitious Folk ™ Cony

ONE Man with auto, for counly [ranchise.
Make and sell Food amd other products, ia

meral and grocery stores.  Good repeater,

rite Trudd Laboratories, 20 W. Clifton
Ave., Cinelnoatl, Ohio.

2100 MONTHLY Opens New York offire
with oldest organization. Co-Operatize Mall
Berviee, 126 Lexingion Avenuoe

BTART I'rofitable 1Jl.||l:|m|s Bmall tnvest-
ment, A00% peaft. Plan, sample, 25e {eolnd,
Helne, @iiH-N, Lgwmiale, E‘IITHF-)

LEARN Mmunl eollerting.  Good fneeme,
nuick results, Intercsting baoklel fres, Na-

tisnal Colléctors Assi, Newirk, (hlo,

nnid  extracts nmler

FREE DTFilang, books, circalars. Make
thovsands of dollars selling by mall. Home.
Bpare Lima, 1935-0

Mail ©Order Institute,
Tompking Ave., Drooklyn, N, Y.
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ARTIFICTAL Marhla sanftary flooring, in-
gtructlons. covering wood or éement fooring
iy ineh thick, fireproof, all colors. low eost,
ornamental casting, conerete, plaster, papler-
mache, garden furniture, statuary, flexible
minlds, R:rli.culln free.  Chris. Mahler,
Elmont, &. ¥.

PLASTEX Indusiries offérs indostrious
men an -opportunity to start a business of
their own, manufacturing art goods, novel-
ties, souvenirs, etc., in Plastex and marble
fmitation, 5¢ material makes $1 articles.
Rubber moulds furnished for speed produce
tlon. Bmall lnvestment brings big returni.
You are just in time for the big 1938 busi-
ness, Write for interesting booklet mailed
free,  Plastex Induutrles:. Dept. A, 1085
Washinzton Ave., New York. 2

POPCORN, Crispette, carmelerisp,
chip, salted nut machines. Long
18960 High Ht.. Springfield, Ohio.

FREE Booklet describes 107 plans for mak=-
ing $20-%100 weekly, in home or offlee, busl-
neas of your own. Elite Co., 214 Grand Bt.,
New York

GET Luots of mall.  Money making offers,
ete, Your pame in 10,000 directories, 25c.
Roseen, 4627 Glenshade, Cineinnati.

HTART Little business anywhere. Every-
thing furnished. No canvassing. Maywood,
PM-923 Broadway, New York.

I WANT To send you lgrwt of the won-
derful pulling power of Popular Mechanics
Magazine's classified pages. What's _your
propositiont Write me today. F. W. Johm-
son, Manager, {‘.'Inaiﬂeu Adrurtiiini. Eﬂﬂ' E.
Ontarin SBt., Chiea

SELI. By mail 'Hu-ui:l. novelties.
galna! Bilg profits. Particulars free. B. Elfm,
323 B, Dearborm, Chicago.

MOMEYMAKING OPPORTUNITIES

AMERICAN Behool of Baking announces
the preparation of a new home study course
covering all phases of commercial baking.
Ilul:lnu is nearly a depresslon proof busi-

polato
Enkins,

GET Into advertizing.
Big profits, _jlll‘lrllf!ﬂi:ql' no
cular free, Tedwin A, Benton,
nut, Liberty, New York.

T OVER Twenly profitable, sparetime, home
manufacturing opportunities, Zic coln. Owens

Herviee, Millport, N. Y.
BTEADY Incorme; lettering slgns.  In-

structiona 25¢. Blake, 1031 Gerard, New
York Cliy.

All or part time.
investment, Clr-
183 Chest-

POPULAR MECHANICS ADVERTISING SECTION

NWEWEST Guarantesd formulas.

Biggeat
eatalog free. Speclal prices, leads. (iibson,
Chemist,

RIy-4702 No. Kacine, Chieago.
NEW Labor saving paint snd varnish _re-
mover., No scraping!  Inexpenslve. Non-
Injurloys. Amasing resulis! Formula 25e,
Becher, 22F Hale Avenue, DBrooklyn, N. Y,
ANY Quaranteed, complete formula—

$1.00. Dept. "H,"” MeGillleuddy Labora-
tories, Box 1093, Beattle.

FINGER Printing a l]il! paying business.
Hee advertizement page S4A.

EARN Money in your home, , FI{J' infor-
matlon and plan will be sent for 253c. Par-
tleulars  free.  David Wachtenheiin, 1263
Broadway, New York City,

T PUBLIBH Local newspaper without capi-

tal. Instructions, 10e. United Service,
Hedwing, Minnesota,

BOOKLET “More Money for Ambitiouns
Peaple,” 10c. Publishers Eyndicate, Bagi-
naw, M_Ir_tll

“FREE Instructions,”” Write for free
10-page booklet on making beautiful, fast-
selling novelties, bookends, plagues, ete.
Big demand! Dig profts] Stewart’s Studlo,

2102 West 10th. Chieago., Dept. P65,

“HOME Clock Hepalring.™ For anyone.
Profit or pleasure. S0, Clarence Hoss, Jew-
eler, Lena. TIL

“PRIVATE Hrands" magazine.
with ¥our own products, Formulas,
ods, esch issue. Blmpla free.
lications, Troy, 5, N,

PROFIT With new pmduuu.
repeat. Guaranteed formulas, special prices,
leads. Biggest catalog free. Gibson, Chem-

Money
math-
Myers Fub-

Make, sell,

mulary, 212 East Waters,

3,000 FORMULABE, Facts, processes, trade
seereta In Dr. Brown's Book of Formulas—
G180 pages. Price, postpald §1.00. Ogllvia
I'uhl thg Co., 57 Hose Btreet, Dept. 25,

LKTRA[IB.IIII\.\R‘I-—%uﬂth uslng for-
mulas. Large catalogue free. Brown's For-
Tampa, Florida.

FORMULAS—Llst free. Andeo Labora-
tories, 225 - Tth St., Rockford, TIL

Ave., BE

BUCCEED With your products. Formulas,
processes,  analytical service, Information
free. B, Thaxly Co., Washington, D. .

FORMULAS—Guaranteed paint and var-
nish remover, $1.00. Baje, 1150 Leonard
Louis, Mo,

TEBTED Formulas—Largest, most coms=
plete line. Catalog free. Grinstead Labora-
tory. Edwardsville, Illinois.

FORMULAS—Latest money makers.
erature free. Helfort, 4042 K.
CARD.

Lit-
Keeler, Chi-

FORMULAB—Tried, tested, proven.
money makers! Average cost only de per
formulal Write for interesting information.
%flll-rormulu-:}f—thn-}!mm Club,  Mayo,

orida,

Real

at, CH-4702 No. Racine. Chicago.
101 WAYS To Make Money,” new book,
just off the press, postage paid 25e  Sov-

grelen’s Hales, Toronto, Canada.

STOP Hquealing—Start ecrowing! Drive
to country or “‘movies"'—afternoons,  Work
mornings—home!  TUnuzoal  “plan!®’  Na-

Las Angeles,
magazines, liI'I]D]E'i.

tiomal Faollo-A, (Melro-stal.
RECEIVE Big mails,

M8, good field for ambitious men. For | Your name in 5,000 directories, 10e, iIn-
1nm1—m-tim a.u,!d:eu 3601 Michigan Avenue, | cluding directory. National, Bex 335-WS,
Chiengo, 17T, 8. Baginaw, Mich.

Py H‘FIM} Mathlnu to pull wheat, rice MAKE And sell wseful articles from
and corn.  Supply your town with fresh | klinkers found im  ordinary ashe:, Real
;luﬂed l,erul: uaﬂ.jr to eat. Write to David moneymaking opportunity. Write at once for
Taffner, H. No. Box §63A, Hynes, Cal- details. Adolph Ringl, 12524 Moran Ave.,
jfarnia. Dietrait, Mich.

12 MONEYMAKING Becretz] Buccessful
sparetlme business. Full instructions, 10e,
Saleservice, 2201 McKinley, Berkeley, Calif.

85000 A WEEK With car and cameri—
big proflta with your inexpensive eamera.
Deserlbed on page 62 In new Photographie
Almanae and Bargain Book of cameras and
supplies. Wrlte for frea copy. Central Cam-
era Co., 230 B0, Wabash, Dept. 5355, Chi-
CED.

OPERATE Bparetima business,

dotails 10e. Klein, 2317 John
Michigan.

$25.00 WEEKLY Posslble operating profit-
alhln hiu:.inresa. Midwest, 4854 Reading, Cin-
clnnatil.

HOLLYWOOTD Trade Mews, business start-
ers, plans, sample 25c. Western Agency,
1458 W. 23 Bureet, Los Angeles, Calif,

START Candy business at home, Infor-
mation 15¢. Janlee Institute, Altoona, Pa.

A HOUSEHOLD And industry article,
gteady income. Blueprint, instructions §1.
Jehle, 5110 Tulip 5t., Philadelphia, Pa.

PATENT Your fdea—Wrile fmmediately
for two free books, “‘Patent Protection™ and
“When and How to Bell an Invention.” Ful-
Iy explain many interesting points to inven-
tors amd  illustrate important I'Iib""!hl!lll'II
principles. With books we also gend “‘Evi-
denee of Invention' form, IPrompt service,
ressonable fees, thirty-seven years" experi-
ence. Avold risk of delay. Address: Victor
J. Evans & Co., Reglstered Patent Attor-
;i]ern'_.‘ B03-E, Vietor DBuilding, Washington,

Sample,
R., Detroit,

EASY Money at home.

Btart small, grow
biz. Thurston,
M., J.

518 Munroe, Asbury Park,

1 BRINGS Copy Natlonal AMall Order
News, Box 1773-PM4, Roanoke, Virginla.,

. e — e o e e
EMPLOY Yoursell profitably at home.
Free informatien. Inmes, 21 NE, Fifth 8t.,
Minneapolis, Minn,
EXTRA Cash In spare or full time, par-
thewlars.  Cole Mall Owder Department,
Bryant Pond, Maine.

HERE 1s a way for you to make oasy
money., New on radio. verybady Interest-
ed, Btart now. Xake a simole atiachment
to every radio and it automatically turns on
the program any tlme you wish. Send dime
and stamp for detnils. FEero Langen, 23
Rollstona Bt., Fitchburg, Mass.

MILE:I N8 Jobless[ Make maoney, like
we do, supplying them gatisfying, job-getting
information (got man 76 openings). Reep
dollars you receive: we il your orders free,
Htamp brings details. Co-Operative Bervice,
77 Hwan. BufTala,

FREE Booklet describes 107 plans for malk-
ing $20-%£100 weekly. in home or ofiee, bu:l-
neas of ¥our own., Elite Co., 214 Grand St.,
New York.

EIG Muhﬂ' at home I'rl.l'lll'l{ aute  parts,
reflectors, mirrors, chandellers: by new meth-
od; experience unnecessary, Outflis furnished,
Guametal Co., Ave. N, De«ntur, 111

MAKE Moner with your camers.  New
book tells how. 113 pages {llustrated. $1,50.
Popular Mochanics Fress, 200 E, Ontarlo
Bt., Chieago.

FORMULAS, PLANS, ETC.

2,342 FORMULAS For making adhesives,

weed klllers, ant destroyers, enamels, face

powders, vanishing creams, lotions, rust re-
movera, waterproofing compounds, goeld plat-
ing, floor waxes, soaps, polishes, ote. Ex-
plalns how to mix ingredients, clarify liquids,
grind materials, where o buy supplles.
HStart a business of your own. This J00-page
hook, $2.00., Franklin Publishing Company,
B0O North Clark Btrest, Dept. 2403, Chieago.

FORMULAS., All kinds.  Guaranteed.
Catalog, “'SBpecial Offer Free.” Kemico, 32,
Park Ridge, IIL

ANY Bpecific formula you want 25e. B,
Sherlock. 6138-Trumbull, Detroit.  Mich,

FORMULAS And plans for making and
pelling your own products, Details, Demsky,
463 Fast 45, Brooklyn, N. Y.

PROFITS Making Dbruzhless shaving
cream. Formula and suffcient Ingredients
for five pounds, one dollar, Fuller & Com-
pany, Valparaise, Indiana,

FORMULAS® That make fortunes! Ter-
rone, 22 Htatlon 8, Brooklyn, N. Y.

ANY Formula §.50, thres $1.00. Cole
Laboratories, Hryant Pond, Maine,

00 MONEYMAKING Formulaz 25c. De-

seriptive  literature free.

Harvey Toeple,
Diecatur, Indiana,

HAVE You s=een our new book catalog?

It"s free. Just send B¢ postage. Popular
Mechanlesa Magazine, 200 E. Ontario Bt.,
Chicago.

CHEMISTRY

HREND 25 For nmew illustrated chemical
experlment book with over 300 formulas and
tests. Also recelve entry blank for F100.0:d
cash prize contest. TIllustrated catalog of
apparatus and chemleals free. A, Winn,
124 West 23rd 8t., New York,

NEWEST Guaranteed formulas. Biggest
catalog free. Bpeelal prices, leads. Glbson,
Chemist, OT-4702 No. Hacine, Chieago,

COMPLETE Chemical serviee. Formulas,
rocedses,  analyals, research, consultations.
Gitimates free, Dept. 0" MeGillicuddy

Laboratories. Box 1083, Seattle,

BPECTROSCOPE And book of 1200 ex-
Fmiilrruentu. $2.50. Rutting Bons. Campbell,
allf,

HANDBOOK For chemical experimenters,
for atudents and amateur chemistz, revised,
Illustrated, 5&0c. Chemical ecatalogue Se.
Booklist free. Reading Scientlfic Cowmpany,
HReading, Pa.

25 CHEMICALS With experlments, 5Sie,
Kayare Chemicals, 656522F Ft. Hamlilion
Parkway, Brooklyn, N. Y.

FREE Chemlstry catalogs.
Equip complete laboratory. Hend 3e post-
age. Kemkit Corporation, 135F Johnson
Street, Drooklyn, New York,

Bupplies at Sel

CHEMICAL Analysis and Industrial prob-
lems. Estimates free. Essco Laboratories,
2206 Lycaste, Detraolt, Michigan.

CHEMICALS, Laboratory glassware and
apparatus. Catalog CP. Blologleal Euwiy
Co., 1178 Mi. Hone Ave., Hochester, N, ¥,

PRACTICAL Everyday chemilsiry—How Lo
make what you use. 2342 practieal workable
formulas of widely used products. Bave 4.
Btart a pa¥lng business of your own. 3$2.00
postpaid. FPopular Mechanics FPress, Noom
€35, 200 E. Ontarie Bt.. Chicago.

HELF WANTED

BTEADY Work for responsible man. Won-
derful opportunity for good steady cash In-
come and extra money o save, Old estab-
lished manufacturer will furnlsh you with
ecomplete stock of finest guaranteed food prod-
uets, farm  and housebold necessltles on
epilit—you  pay  when sold. Premiuma,
dealer helps and fast-selllng speclals  for
guick sales and peofits. Anderson of Tiah
gold $402,70, Karel of Michigan $347.48,
MeMillen of Pennsylvanla £314.15 in one
week, Work very pleasant.  Permanent.
‘Write MeConnon & Company, HRoom G6EG,
Winoana, Minnesota.

EARN More money. Write.

Atkina, 437
mﬂ'ie!-! 8. Louis, Mo,

MAKE Your own brushless shaving eream.
All materials and directions for making two
guarts of the finest cream for only £1.00
Almont Chemical Company, Dox 2670, Lake-
wood, Ohio.

BIG Advance cash profitz selling men's
quallty hats, made-to-measure, raln-proof
capz., Bargaln prices. Your own hats, capa
free of extra charge. Outfit free. Taylor
Hats, Dept, C-22, Cinclonati, Ohlo.



POPULAR MECHANICS ADVERTISING SECTION

GO Into wholesale Lusinoss witliout jnvest-
ment. Call sn stores with biggest ling self-
selling counter displays: Aspirin, razor
blades, handkerchlefs, breathlets, household
cement, U diferent Items. Up to 125%
rofit  for  you.  Experiensd  unmecessary.

‘eite for eatalog and plans.  Procopex,
Diept. 3E-YIF, 1054 8. Troy, Chloago.

I'LL Glve you mroceries st wholessle bo-
pides splendid opportunity (o meke $60 -

woek, Brand new Ford sedan  glven
bomus, Dwetalls fres.  Albect Mills, !Thd
Monmouth, Cinelnnatl, Ohio.

TUSE $300% Raise caparies for uws. Guar-
anteed market. Free particulges. OCrlimining,
ATdi-A dith, Woodside, New Yorl

NEED Cazsht Grow mushrooms for us
—cellpr,  shed,  Pictores free. Uniled,
3544 - A.TI Lincoln Ave., Chleigo.

CAEH PPald lor butterfiles, Insects. See
Einelalr Display Advertisement on puge 134,

NEW Chemlcal digcovery fnds, kills motha
automatleally without work or mess.  Free
gift. Every home a prospect, Blr weekly
proflits.  Sample  free.  Pure, 40107 Ploe,
Dept. E-204, 8t. Louls, Mo,

CASH Pald for hutterflies, Insecls. Hee
Binclair Display Adverilsement on page 124,

GUARANTEED Salary plus commisslons
i producers, New plans undersell stores.
Humilreds fast seillng necessitles. Frea gifia
Bpecial deals. Rush hnime for catalog. XNa-
tional Products, 110 Herwyn, 11

CONCENTHATED Ink tablets, equal 1o
highest advertlsed fountoin pen Ink. and,
only half the price. Clean, Non-corrosive.
Permanent. (Mot a “‘powder’” or pellet.}
Only peeds adiditton of clean water. Dig
profits and  splendid opportunity for Iive
pgents.  Used in Canada by post office de-
partment, and large reilrosd systems.  Sam-
y]u guart tablet, S6c. Blanchard, 62 8t
ames  Place, Winnipeg, Canada.

10000 MONEY-MAKING Pormulas. Teils
you how to make and sgell almost everything
under the sun; cosmeticd, mucllnge, antl-
freezs solutions, battery solutlon, bever-
ages, cheese, chewing gum, cleaning preépa-
rallons, extracts, hair preparatlons, Inks,
bluing, leather pallsh, mirrors,  perfomes,
pollshes, typewrlter ribbons, ecarbon paper.
washing powders, lguid soap, and homireds
of other profitable  artleles, 54 postpald
Populor Mechanies Press, Hoom €356, 200 E.
Ontario 81, Chiraga.

AGENTS WANTED

FULL Letter gize stencil duplirator. Re-
talls only E1.00! Prints letterheads, menus,
advertising, ele., In colors. Complete with
Ink, stencil, ete. BPilg demand—oftices, stores,
clubs, chwurches, restsurants, elc, Enormois
profits to demonstrators,  Free samples of
work. Rorket Duplicater, Dept. A-87T0, Clin-
cinmat{, Ohla.

100 PROFIT In the “Self Starilng Clz-
ar Lighter.” No flint or friction. What
makes It light? No wind can Bow it out.
Retalls dhe, Crrtln £2.00 per degen. Sample
and sales plan 256, New Method Company,

#uk PA-41, New Method Bldg.., Bradford,
it

DIJITIILE-EYED Belf-lthreading neodio
packages, slze 340, Blind people thread
them, Invaluable for faillng slght, necessary
for good gight. Flve samples 250, Twenty
ackages, dollar blil, 100 packages $3.00.

FPartienlsrs. Wm. Oglesby, Vandaiin, 10

$2.00 INVERTMENT Pays you over $12.00
rofit distributing America’s fastest selling
nod specialty, Excluslve territory.  Partie-
ularg freel Write today!  Wyse Producta
Fn.l.“ 899 Hollowny Ave., San Franciseo,
“alif,

AGENTS:

Bmagh g0 prices,  Bantos
coffee 12c Ib, 100 stichs chewling gum 12e.
130 other bargalns, Carnatlon Co., PO,
Hi. Loufis, Mo,

$4.8f HOURLY! Amazing No-Flats fixes
punctures without paiching: makes tlres

netore proof ] Instantiy—permanently seals

les made by nalls, ete. ig seller. Dres
sample offer. No-Flatz, Dept. A-172, Cin-
rinnatl, Ohlo,

WHOLESALE Calalog free. S04 best sell-
Er. Paty Co., 1167 Broadway, Boemerville,

[h38

CAEH Inrpme dllh' gllverilng mirrors at
home, FPlating lﬂlﬂl. tableware, efc.
Camblination outfit. Write Sprinkle, Plater,
128, Marlon, Indiana.

$2.00 HOURLY With new,
that mends all cloth

sclentifie cream
cusily, gquickly, Invis=

ihly, without needle and thread. Stands
laundering. Free sample. Sewnomore, A-T44,
Clnelnnati, 0.

SENSATIONAL! nye-11ke *“Phaoto-
Ringe."" Sample, 25c. Century, 4032 Elghth,
Philadelphin.

MARKE 213% Profit! Metalizr—amazing
new “metallle Tiguid®™ instantly, permanent-
Iy repairs metal, wood, glats, leather, ole,
without heal, acld er tools, Holda foreverl
Free sample. Write, Metalfix, Dept. A-313,

Clneinnatl.

FREE! Deseriptlons, 170 newest mon
making opportunities, Metromalls, -3,
Cincinnatl,

4507% PROFIT In new automatle gas
Hghter. No flint or flame. Lights gas in-
elantly, Relalls 2. Cosls you §LO0 B
dozen or 15 dozen for $8.00 m«ﬂnnlﬂ. Sam-
I 16e, New Method Co, Doxr PMG-41,

rivdford, Ta.

$6.00 HOURLY. Amazing Kamu refin-
fabes auto like oew without rubbing, polish=
Ing, wazing or painting. Wipes an with
eloth, Lasta 3 to 12 months. ree gample.
Kamuy, Depl. A-8, Clocinnati, Ohio.

GOLD Letters for store windows., Large
sizes penny each, Free samples,  Modern-
istle ®lgn, T-0008 Lincoln Ave., Chicagoe.

1 PROFIT: Amuzingly new tahle ulens

all. Hooseiwlves buy guiekly. Sells year
rogiil.  Cirab this moneymaker. Hill, 2245
N, Kedzle, Chicarn,

BSEND Hose size Tor samples and chance
Lo earn 20 weekly. Show gensatlonal guar-
anteed hoslery,  Guarantesd nagainst holes
or roplaced free, Dignified, pleasant worl.
Wilknit Hoslery, Desk 7-E, Greenield,
Ohlo.

STUF Hguealling—start crowing 1]
to country or “‘movles'—afiernoons. ‘Work
Hnmlniu—-?wmll Unusisl *‘plin™!l Na-
tional Follo-A, (Metro-stal, Loa Angeles.

TAMANUFACTURER (MTers big daily com-
misslons, steady emplaymbnt, 1iberal eash
bonuses. Complete new spring and summnoer
line tallored shirta, neckwear, dress and
work pants, uniformas. Experience anneces-
sary. Part or full tlme.  Outfit frce. Write
today.  Packand Bhirt Corp.. Dept, 8-014,
Terre Haute, Tnd

“NEW! Two ties with your name mailed
for 25, Leglon Tles, Tul-P  Broadway.
New Yark. )

PERMANERT Income selling niule  seat
rovers, sun  glasses.  Write, Rice, 133-15
227th, Lourelton, N, ¥

Drive

45A

COIN Money selling colored le. Give
avay free pietures of Joe Ledls with Bale
preparstlon. Valwor, 2241-XM Indians Ave.,

Uhicmao.

MAKE And sell your own products, Em-
ploy agents yoursell., We supply formulas
and full Instructions for making tollet prep-
nratlons, perfume, fSavoring extracts, soap,
bousebmld specialties, Valuable booklet [roe.
Natlonal  Scientific  Laboratorles, 1950W
Biroad, Richmond, Va.

MAKE DNz money with osur sterling sllver
Initialed photo rings. Send for propa<ition.
Gilson Photo _Jewelry, 857 McDonald Ave.,
Brooklym, N, Y.

SUCCKED With your products. Formules,

processes,  analytical service. .'lllnrrlnnliun
free. B. Thaxly Co., Washington, D. .
IJIHTHIHU'I‘LHI.H:!I table model -

dics, Trutone Radio Co., 1700 Bouth Dgpden,
Los_Angeles.

MAKE Good money taking orders; shirts,
ties, underwear, dresses, hoslery, raineoats,
pants, uniforms. Bales kit free! Nisrod
Company, Department 8, 4922-38 Lincoln
Avenue, Chiraga,

WANTED—Dlrect purchazing agents. No
experlence or money reguired. Write Pur-
rlu.sin Manager, 174 N, Halited, Chirago,

vis Mosco corn and callous remover
ui].l build you a stendy repeat buslpess. Send
today for pocket-ifze trial emtfits. The Moss
Company, 4 Hearle Bldg., Rochester, N, Y.

GOLD  Heflecting  letters for store win-
dows. Easily applied. Large slges. penny
eich, free somples! Atlaz Sign Works, 7841
Halsted, Chirsgn,

100 PROFITADLE Mall order and local
business plans.  A. Prujtt, Elburn. Tl

AGENTE—Opportunity to make money;
book containlng 107 successful business plans:
home or office; send for free introductory

baoklet. Elits” Co., 214 Grand St., New
Er
PROFITABLE Home business. Legitl-

mate. No canvassing, Maywosd Publishers,
-0 Broadway, New York

GENUIXE Gold letters for store windows.
Easlly spplied. ea eamples, Liberal offer
o peneral agents. Metallle Letier Co.,
438-18 North Clark., Chleago.

AGENTS: Stamplng names on pocloet-key

MENT Women! Ezxcluslve tzrritur_'r. Two | protectors.  Bample check with your name,
lines, Homes, buziness, No  investment. ildress, 25c. Stamping outfita.  Fmblem
Murri ]Inrrnn, 1222-30 Tockefeller Plazn, | checks, check-fobs, name plates. ﬂm Mfg.
New York Co., 1 Degraw Bt Brooklyn, N, Y.

PROFIT WIth new products,  Make, ell, BIG Money and fast pales. E\‘m"! awner
repeal. Ouaranteed formulas, spectal prices, buys gold Initials for his awto. You charge

leads. Biggest cataleg fres. Gibson, Chem-

$1.50; make $1.45. Ten orders dally eusy,

fat, RD-4702 No. Rarine, Chirago. Write for particulars and free sample. Amer-
AUTO HRedio—3%11.85, No-tost sample, | iean Monogram Company, Dept. 40, East
J-20th Century Co.. Kansas Clty, Ma. Orange, N, J
ZIPPER Clothesline—Eenaitional new in- MAN In each town to plate suto paris,
ventlon.  Instant demonstration. Free big reflectors, bathroom fAxtores, reflnish beds,
money plan.  Thnn Bros., Hempstead, N, Y. mirrars, chandellers: by new method. No
BELL Men's neckwear. 100% prodi. Free | eapital or experience required. Simple plan

caialog, Artsivle Neckwear, Elmibem, N, ¥,

PREPARE For surprise! Work mornings,
home. XNo more canvassing!!  Natlooal
Follo-8, {(Meiro-stal, Los Angeles

COLLECT Bilg dally commisalons taking
arders for  *‘Fomous'® ehirts. tles, hose,
Reautiful fast selling llne, Popular prices.
Froe samples. Famous Bhirt Company, Doz

A48, Mllan, Tennessee.

MEXICAX Feather pictores. Tnuasual
novelty.  No competitlon,  325e  [stampa)
brings $1.00 woerth sample and detalls. He-
funcled If unsatlaflesd. MAexlvan Art, Apar-
tadke 1500, Mexiea City,

1000 WAYS To Make $1.000.00."° You

Is new mmizing
75 pames anly $2.50.
Ontarlo

ean do It—others have.
hook will startle you.
Popular Mechanies Presa, 200 E.
8., Chieagn.

TRANSPARENT Dgy and night signs.
8"xl4": de, retails 2he: over 1000 designe;
srample free! Lowy, Depariment 635, 8 West
Broadway, New York,

WOI'LD £32.00 A week enidl your money
worrles? Write for free detalls of splemdid-
paying opportunity. Neéw PFapl sedan glven
mx bonus for buslness and plessure,  Ad-
dresd: Albert Mikls, 27¢8 Monmouth, Cin-
cinnail, Ohio

SELL Men's ties, razor blades, ete., blg
money for you. Hell Premium Co., M-,
GavIord, Minn,

EXNGRAVED Initial
signi, numbers. Enamel
big profit. HWilton Speclalty,
Providence, B 1

MAKE 100% Profit, Wrlte for
lars.  Malling Bureau, Lawndale, Ca

S PROFIT! Gold and colored siem
letters for windows, offices, Lroeks, slgns.
Monogrims. Ensily applled. Neonfte, Ak-
ron, Oblo,

pliates, nameplates,
finlsh, five colors,

29 Portlani,

artiou-
If,

of manufscturing at home starts you o big
money-maki busimess, OutBt  furnished.
Free parilcolars and proofs. Gun  Metal
Co.. Ave, H. Decatur, Tl

KEW Cleaner! Washes clothes qulekly.
Cleans everything. Premium  deals.  Free
sumple. Besteo, 5007 Irvine Park, Chicago.

BIG Mooney spplying mtd Initl:;l- on wir-
tomaliles, Easiest thing today,  No experi-
ciive nesded. Free samples. “'Raleo,” 1084
Whashingion, Boston. Mass.

SELY, Townsend posteards, big deman:d,
large dollar assortment starls you. Chariton
Assoclates, Chiragn, 111

POWERNTU—Mator eoinpredsion geal. This
peason’s  sensatlonal seller.  Write Powernu

Laboratories. Btation *'A.'"" Spokane, Wash,

SELL Novelly fun capds, surprizse pochet
novelties, ete, Bamples, st 23c. National,
Baox G00M. Cincinnath,

JURT Pubilshed—New 1038 edliion Pop-
alar Mechanles Dook Catalog, A Billlen
Ideas.”™ Thouzamds of books on  practical
suljects. 3¢ gtamp (o cover postage brings
you this valuable eavolog., Popular Mechan-
ey Press, 200 . Ontario 8t., Chirago,

HIGH-GRADE SALESMEN

NEW Hertal trude card sales stimulator,
Bide Ilne ar full time, Advanee eush com-
misslons. Big repeats. Bells all retall mor-
chants including gas stoations, rvestaurants,
etr.  Hottest, newest oob., Compléte resdy-
to-work sales kit free.  Melnbacdt, LDept,

ES, 1R E. Kinzle, Chirago.

GIVE Away free 1038 ghort wave and
home rading, also ol electric autompbile
rading with our uni?ul “Punch Bales Card
Plan.” 2 sales daily pays $203 88 weckly
rofits. Write for our fres starting offers.
doLuxe Mifg, Co., Depl. 235, 178 W. Madi-
son, Chicago,
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BELL Stores factory fresh gum. Big
rofite.  Bample outfit 50c. Ameriean Chew-

:a'.“' Mount Pleasant and Fourth, Newark,

RAE ﬁnntﬂi hy shoe manufacturer estab-
Hshed 32 years for sales work. Ready cash
dally amd extra Donuses to producers. No
experience needed. Your own shoes at fac-
tory prices. Hales qutfit free, Wrlte Mason
Bhoe Manufacturing Co., Dept. B22, Chip-

wa Falls, Wisconsin,

STRANGE Ironing cord. Saves eleclricity.
Abglishes scorching and kinking. For tele-
E‘-ﬂnﬂ alse. 150% profit. Bales zulrl.ntead

lg free offer. Neverknot, Dept. 3-A, 450
Havenswood, Chicago.

MARE Big money steady. HIgh grade
coveralls, shopeoats, pants, shirts, ralneoats,
Advertising on back. Fast sellera. Free out-
fit. Birong Mfz. Co., 2330 W. 2ind Bt.,
Dont. N-13, Chicago,

BIG Money makers: Large line work uni-
forms, railneoats, pants, shirts, ete. Adver=
tiging embroldered, Low prices. Every
businesz, Individual prospect. Free oulflt.
Dove CGarment Co., 1733 Milwaukes Ave.,
Dept. 118, Chicago.

SELL And distribute new £1.00 auto re-
finlsh to uﬂ'lr_n stations, garages, ete, 26%
eommisslon, No investment. Detalls, Ray-
mond Reliwarting, Bouth Amana, Towa.

i3 one¥ in tire patches, el
aute ilre patch to service siations, nruu.
ete, Tiger-Grip patches guaranteed 10,000
miles. £75 weekly for salesmen or distrib-
utors. Protected territory. Write Economy
Rubhér Co., 783 Borkhardt, Dayton, Ohio.

HALESBMEN: Sell new line quantity-Co-op
printlng. Milllon dollar company. Letter-

heads low ag £1.38 per M. Rillheads low as
Tie ﬁer ML ption blanks low as 5ie
Many other printing bargains. Write

sample and price brochure today.

TM Wayne Printing Company, Dept. PO,
Fort Warne, Ind,

DISTRIBUTORS — Estahllshed manufac-
turer introducing ““Oauztex,’”* the Tie-l.ess
& Gauze, Exclusive territories avall-

able. Over 200% profit. Accepted and used
by large Industries, schools, colleges, sporis=
men, doctors. Attractlve r{ru:ggist and job=
ber get-up. Must be established and in po-
sitlon to start immedistely, General Band-

ages, Ine., 443 Bouth Dearborn, Chiragoe.
PRINTING Prices wrecked. Take sasy,
quirk orders. Complete line, including new
business stimulator for merchants. Union
label. Free (llustratlons. Experience un-
TECEsEATY, ig commissions. Outfits free
Publix Printing, 633-F Flymouth, Chicago.
BALESEMEN: Everybody now buying book
matches, labels, earbonlged salesbooks, pric-
ing sets. memo books, complete line busi-
ness  statlonery, Free deals. Wonderful
sldeline., Comm. dally. Free sales port-
follo. Willens, Dept, JG, 2133 Gladys,
Chicaga,
MIE\TIFIG Moth control offers genoine
rtunity to ambitious salesman. Tested
I es plan, froe elaborate sales manual. Gen-
erous bongs. Free gifts make sales easy.
Write Arwell. Ine., Dept. 65, Wankegan, TIL

BALESMEN With cars introduce new
aute product.  Fast_seller—500% commis-
glon,  Northlake-A, Peorfa, TIL

GARDEN Weeder salesmen wanted, Link
Manufacturing Co., Farge, No. Dak.

FLABHLIGHT Keycase comblnatlon. Tre-
mendous seller. 25 eash or stamps brings
ou sample and full detalls. Allbright, 170
ifth Ave., New York Cliy.

MAN—Handle regular store route. Place
Mtluhil'lg advertised GSe-10e ecounter eard
midse. ew aspirin deal—& tabletz Se. 83
ather fast sellers. 100% profit. No invest-
ment. Bamples free. World's Products Co.,
Dept.. 5810, Bpencer, Tmal.

EARN Big pay every day in advanee. Bell
complete line printed business necesslties,
advertlsing book matches, gummed labels,
advertising mnoveltles, sensational bosiness
stimulators and completa llne protess en-
graved-llke eombinatlons for professional
trade. New low prices. New plan. Ezxperl-
enre unnecessary. Large outlfit free. g'
eral, A-301 Bouth Desplaines, Chi icago.

DON'T BHe a job hunter—Start vour own
business on our ecapltal, No hard times; no
lay-offs; alwava your own boss., Hundreds
average £3,000 to £5,000 snnual sales yoar

after year. We supply stocks, equipment
on credit. 200 home npecessities. Belling
experience unnecessary.  Wonderful oppor-

tunity to own pleasant, dignified, profitable
business back by world wide industry. Write
Rawlelech, Dept., E-T7-PPM. Freeport, 111,

SCORES Of tested money making ideas
for home, shop, farm. Send for 1ist. It's
free,  Popular Mechanles Press, Room 35,
200 E. Ontarlo 8., Chicago.

BE Independent. Own vour business; ex-
perience unnecessary, selllng $10,000 aecl-
dental death, §50 accident; $25 alek weekly
benefits—£10.00 yearly. Other amounts pro-
porilonate. Guaranieed steady renewal in-
come, $726,415.63 securlties deposited. Uni-
'i‘henll Polley, Tl6-A Lefeourt Bldg., Newark,

W

BELL izmens ralsed letler printing $3.95
thousand. Free cut service. Worth $£8.00,
Commission $1.00 advanced. Experience un-

Bouthern _Products,

necessary. United, F-8 Bouth Dearborn,
Chicago,
BELL Retallers; world's beat dime value.

Enid, Okla.

MAKE Moré money taking orders: shirts,
ties, underwear, dresses, hoslery, ralneoats,
pants, uniforms. SBales kit fres! Nimrod
Company, Department 65, 4022-23 Lincoln

Avenue, Chicago.

BOMETHING New In fire extinguishers—
Hed Comet Automaties, FProved In west [ive
Excluslve territory. Low price opens
Exl:elhmtl. Write, Red Comet, 404 Comet

uilding, Littleton, Colorado,

DO You wani & good selling ltem, needed
In almost all homes? Either as a orincipal
or a side line. Write TIifft, TiMt Hoad,
Houle 1, Dover, N. H.

EBhoe Co.,

MAKE Big money—Commissions advanced,
sell FPopular Mechanics work shoes—complete
line of dress shoes—outfl free. Dwura-Tex
80, Brockton, Mass,

HBALESBMEN: BSell adveriislng novelties,
calendars, fans, thermometers, ete.. for na-
tionally known firm. Liberal commissions.
Stanwood Hillson Corp., 21 Btation St.,
Brookline, M.n&

NEW BSpeclalty—Sells every buslness and
rofesslonal man. Four $153 sales dally pay
280 weekly. Foyer eleared £1920 in three
months, “rll.t F. E. Armstrong, Presldent,
Dept. "M, Mobile, Ala.

Haily.

New York.

BALEBMEN—New deal guarantecs atm-u
$10 for ome. Two $15 gales net you $20
Sayers, 2801-133 Sheffeld. Chicago.
FREE Booklet describes 107 plans for mak-
Ing $20-8100 weekly, in home or office, busl-
ness of your own. Elite Co., 214 Grand St.,

BRAND New grab-bag deal. Going blg
everywhers—big profits—swift sales—fast re-
peats.  No restrictions. All dealers buy.
Act! K&S, 4173 Ravenswood. Chieago.

RTABT buslnul of your own! Fecoma
a :uhnrlpunn representative for ““Popular
Mechanirs.” No capltal required. Liberal
commizsfons. Monthly bonues, Write for de-
tails. V. D. Angerman, Clreulation Mana-
f:'l:ic 200 East Ontarlo Btreet, Hoom 235,

g0,

EDUCATIDONAL AND INSTRUCTION

ELECTRIC Refrigeratlon—Alr condition-
ing. Rapid growth ereates bl& demand for
tralned men. Earm up to 5. 00§50, 00
weekly., Get facts. Write for free book, Ad-
dreas Presldent, U, E. Inst., 404 N. Wells,

Hox 156-A, Chicagn, Tl

“AHORTHAND Simplified'” 50e. New,
complete. Free lesson. Slmmons, Crom-
woll, Conn.

BTAMMERING, Btutterin eorrected,

Write Lewls Institute, 12052 Woodward, De-
troit, Michigan.

LEARN Physles, chemistry.
furnished. Harr Correspondence
Weatmont, Tllinols.

Apparatus
Courses,

WORK For “"Uncle Bam." Btart $105-
£175 month. Men-women, age 18-50. Com-
mon eduration. Are you eligible? Oet our
free questionnaire—find out. No ebligations
whatever. Wrlte, Ozment Instructlon Serv-
lee, Dept. 101, Bt. Louls, Mo, quickly.

BRECRET B8Service. Valuable informatlon
free, Write International Secret Service
Institute, PM-54, Hoboken, N, T

. B. Government jobs. H8tart F105 to
$175 month, Men-women. Quallfy now for
next scheduled examinations. 40 hour week
means postal appointments. Common educa-
tlon usually eufficlent. Full particalars and
st pozitions free. Write today sure. Frank-
lin Institute, Dept. J3, Rochester, N. Y.

POPULAR MECHANICS ADVERTISING SECTION

BECRET Serviee. Particulars free. Write
ilﬂmtd[&t&l{_ George Wagner, M-2640 Broad-
way, New York,

CONTACT TI Thc sub-conscious. Experlence
unusual, mysterious mental phenomena. Full
instructions postpald only 25 cents. Dyna-
mental Foundation, 9304 Amesbury, Cleve-
Jand. Ohia,

F"I'\l’iFﬂ. Printing & big paying business.
Bee advertisement page 34A.

ACCOUNTING, Complete. You pay post-
age. Material, Eﬁ cents coln, first lessons.
:.;:Urm:i School of Commerce, Chattanooga,

.

M You want to read about the activitles
at Palm Beach—the famous southern winter
resort—where many notable persons spend
¥acation time? The sports. entertalnments,
clubs, activitles, If inlerésted, write to,
‘gfarl-ar: Bureau, Box 202, West I"alm Heach,

BECOME  Newspaperman.  Adventures,
profits.  Ten lessons, one dollar. Youhill,
Urbana, Illinols,

ANALYZE Yourself to overcoane personal
wenknesses. Hueeess chart 25 cents. Hayes,
124 Ninth, Wilmette, I,

LEARN To write short stories,
ays. Simple method. TPublishers
73,000 prizes, Author-Craft,
Linder, Chicagn.

WINDOW Trimming. Crepepaper dlsplays,
professional  instructions. Quickly learned
at home. Employment help. Advance Dis-
plays, 15583 Madlson, Chicago.

novels,
offer
3120 North

DRAW Comics—{Complete comic cartoon-
Ing eourse—containing 20 lessons, over 500
Mustrations, idea, reproduction and selling
tips, 24 large sheets drawing paper and pen-
clis. $1.00 complete. Fraba Bervice,

150, Cashton, Wiseonzin,

LEARN Machinist trade, tool, dle mak-
ing. Adgtomatle and bhand serew machines.
Modern shop methods. Actual work. Joba
open for tralned men. Employment help.
Illustrated booklet free. Allled Soerew Ma-
ching Company, 601 Lake Street, Chicago,

SHORTEST Meéthods solving arlthmetical
problems. Frederick A. Smith, 2110 Smalley
Court, Chicago.

MEN Wanted willing to learn landscape
deslgning and A1l bizg paving positions as
landscape archltects. Free test of your nat-
ural ability anmd chance to win in 3750 con-
test. No experlence needed to start, Earn
while you learn. Write today for free test
hlank. American Landacape Behool, 400
Plyvmouth Bldg., Des Moines, Towa,

HOME Brfudy courses leading to degrees:
Arts and sclences, philosophy, education, law,
letters, theology. psychology, engineering.
chemistry, buziness and commerce, Many
others. MeKinley-Roosevelt University, l.‘;hl-
Bl #0.

CHIROPODY Taught by correspondence.
E:‘:il:i Brhool of Chiropody, Montgomery,
alnama.

U. 8. GOVERNMENT Posfitions. $1700-
$1900 and up & year. Let our expert (former
government examiner} prepare you for a po-
sition in the rallway mall service, rural ear-
rler, post offics, customs and other branches.
Write today for free . Dept. 8, Pat-
terson School, Rocheater, N, Y.

PROFIT And pleasure in tazidermy. Com-
plete guide for the preparing and mounting
of animals, birds, fsh, reptiles, ete., for
home, den, or office. $1.85 postpaid. Popular
Mechanics Press, Room C35, 200 E. Ontarlo
Bt., Chirago.

CARTOONING—COMMERCIAL ART

CARTOONING Course:—30 lessonz, over
500 illustrations, with drawlng paper, pens
and pencils. §1.00 ecomplets. Beovell Stu-
dios., Box T16-P, Hollywood. Calif.

IF Yoo llke to draw, sketch or palnt—
Write for free talemt test and art book.
Give age and occupation, Federal Schools,
Ine., Tiept, P58, Minneapolls, Minn,

MONEY—Popularity—Through Mustrat-
Ing, 56 lesson, professional course—3§1.00,
Graphle Serviee, 417 Bouthway, DBaltimore,
Marrland.

DRAFTING, Machine drawlng, Home
study courses, Edueational Inatituie, DBox
833, Lubbock, Texas.

CARTOONIBTS—S8ell your sketches. Di-
rectory and aelling detalla, 25¢. Graphie
Bervice, 417 Houthway, Baltimore. Maryland.

BTAMMERING Corrected. Write V. Les-
ter, 626 East Fourth Strest, Cincinnati, 0.

BIG Bargain catalogue educational matler
10¢. Hainfling, Y-T99 Broadway, New York.

INCREASE Your earning power! Learn
modern business methods. My practical in-
structlons will teach you successful princl-
ples. Chas, Newman, B-2744 I'lne Grove,
Chicago,

BELL Your caricons to adverilsers. In-

structions  $1.00, Cartoonlst's  Servies,
Franklin, Ky.

CHALK Talks. Laugh producing program,
£1.00. Catalog free. Balda, The Cartoonist,

Dzshkosh, Wis.

CARTOOXSE Bought. "Cartoonists’ Guide'*
tells where! 23¢. Ridiman, 3233-J Jeffer-
san, Cincinnatl.



POPULAR MECHANICS ADVERTISING SECTION

CARTOONING, BSketching, ete.—46 les-
gons, GO0 illustrations, including practice
gheets, pens, peoells. $1.00 complete. Fraba
Bervlee, Cashton, Wisconsin.

CARTOOXNISTS: New amazing plans
bring gowd income. Investigate now. Jen-

king, 418-P Wrigley Bldg., Chicago.

-l:ll,"I"DDl]ll Bports  for  evervone—Enioy
them all vear round with aid of boak pub-
Hahed by Popular Mechanies. Hundreds of
ideas for new and popular sports for every
geazon; complete instructlon for making nec-
esgary equipment at small cost, 350 pages
and 650 illustrations. $2 postpald. Popular
Mechanles Press, Room C33, 200 E. Ontario
Bt., Chlcago.

ADVERTISING AGENCIES

GUARANTEED Names. Agents, business
oppartunity seekers. Get acquainted special,
1.000—§1.00, Natlonal Agency, Box 335-W8,
Haginaw, Michigam.

ADVERTIRE Profitably: £15 reaches
6,000,000 Bunday newspaper readers with 24
word ad. Newspaper, magazine rate-gulde,
free. Chicago Union Agency, 20 West Jack-
gon, Chirago.

LEARN ﬁdrerr.ial:n% nuick!:r at home,
Easy practical plan. ] t boolks, Com-
mon  sehool education a.ut'l"ln-!enl Interesting
hooklet snd requirements frée. Page-Davis
Bohool of Advertising, 3601 Michigan Ave-

nue, Dept, 343-B, Chicrago.
FREE—New Advertisers Rate Guide, 44
:l_u:ea. Includes everything. Lowest rates.
. Brown Advertising Agency, 140 8,
Dearhorn, Chleago.
ADVERTISBING Placed anywhere, Help-
ful, free service., HRate gulde free.
Baker Advertising Agency, 180 W. Madison,

Chicago.

INCREASE  Business. *‘Excellograph™
rotary stencil,, clay and film duplicators $5.85
to $37.50. Prints ansthing. Typewrltten,
enned, drawn, traced. Colors. Folder free,
‘[ttaburgh Typewriter Bupply, Suvits 518,
Plitsburgh, Pa.

PRINTING, MULTIGRAFPHING, MIMED-
GRAPHING, GUMMED LABELS

1o BUSINES® Cards 25e coin, 50—
{‘.I .I'.I{I-,. Le DBlane, Box 5364, ML Vernon,
00 LETTERHEAIDDS, $1.50, Harold

Mallo, 767 Leith St., Flint, Mich,

1.000 CARDS, £1.50; 1,000 Statements,
£2.50. zen, 3417 Boutheast 17th, Port-
land. Oregon.

4TA

HAND Press, type and complete printers”
supplies. Advise equipment you need and
we quote prices; or send stamp for catalog.
IL:. 'IT'eHrer, Ta-A; 6 Columble 8t., Newark,

ENGRAVINGS, Cuts, zinc process, self-
made cheaply. Instruetions, only $1. Fow-
ler, Ri909), 1457 ].l-mldw:u Kew Yﬂrlt

NEW Type 200 font. l‘ataln‘zue dime.
National Type Company, Jackson, Mich,

PAPER—Wholesale rlce 1ist free.
VanDorn Paper Stocks, Ottawa, Illineds.

BARGAINS—Presses, type, supplies. Bend
stamp, 159 Harvard, Cambridge, Mass,

BARGAINS, Presses, type. Llst 30, Ex-
change D-15, 22 Orlent, Merlden, Conn.

1,000 BUBINEESS Cardas $1.50, postpald.
guerr. 2450 Lasalle, Niagara Falls, New
0

DD Your own printing, Save moner. Write
I'Clg“t‘un details, Kelsey Co., G-24, Meriden,
.

200—31.00; LETTERHEADS,
statements, hblotters, tags.
500—%1.00. Dollar Printers, (Mtawa, I,

PARTICULAR ¢ Neargravur-embossed—
Thousand letterheads $35.05 postpald. Solll-
days, Knox, Indlana.

200 NAME, Address stickerz. e, Post-
paid.  Buperlor. 5442 Leland, Chicago.

250 EACH Letterheads, envelopes, cards
$£1.00 posipaid, DBradshaw, 3214-F, Huron,
Chicago.

5000 EXVELOPES, Letterheads, post-
earidi, Bx9 ecircilars—2$8.80. 1000 envelope
sllps, $1.75, 5000, S!t.ﬂlﬂ—wﬂ.tnaii Bamples.
Goodprint, Harrisanburg,

LEDRETTER'S Printing gets repeat or-

Envelopes,
Cards, labels:

FOR ADVERTISERS

ADVERTISE: 24 Words, 40 newspapers,
$2.00. Goodall Advertizsing Agency, Box
1502, Ban Franclseo.

25 WORDER, 25 Magazines,
$1.50. Empire, Shawano, Wis.

ADVERTIEE: 24 Wordz in 250 newspapers
$10. DLists free. Advertizing Servies Pu-
rean, 4650 Drexel, Chicago,

three months

BUSINESS SERVICE

DELAWARE Charters: Complete Incor-
porating and organizing serviee £33, Bub-
mittes] forms, Chas, 4. Guyer, Inc., WIl-
mington, Delaware,

AXNY Information desired, anywhere, Rea-

derz—why ! Samples telll “Ledbetter,”
Ladhetter. Tennessee,

300 "WATERMARKED" Rond letter-
heads or envelopes, $1.00. Hewellpring,
Wilinore, Ky,

0 LETTERHEADS, Envelopes, elreu-
lars, ete., §1.00, postpaid. Samples, Lawn-
dale Press, Franklin, N. L

GIUAMMED Labels: 1,000 printed, 1x13:,

20 words or less, S0c. JBR Company, Box
1, Holyoke, Maza.
REDUCE Your printing bills! Neoprint

process reproduces anything written, drawn
or printed: without itype or engravinges!
Irime hrwu complete Information, repro-
duetions and price Iisl! Becker, 2EN I[ﬂa
Avenne. Hrooklyn, N.

PERRONAI.» Htul.hnﬂr:' £1.00,
400" eombination—200 sheets,
opes, 100 eards,
HEnappy  servics!

TPopular
100 envel-
Nealy printed modern style,

Mail dollar to VanDorn

PRINT Your own eclireulars, envelopes,
with home made press costing less than £1.00,
IMNustrated Instructions 1lde. Carl Edguist,
Oddessa, Minn.

PRINTING Outfits—Presses, type l.unn!le;:
type mnoveliles. Bend stamp for catalog.
Model Press, York, Penna.

PATENT ATTORNEYS

INVENTORH: Bend immediately for your
coples of our new free books, “"Patent Pro-
tection” and ‘“Buggestions on Selling an In-
vention.”” Bixty-eight pages of lInleresting
forts, They tell how patent laws prolect you,
kind of sketch or model needed; slmple steps
to take without cost; how successful inventors
have secured financial assistance; show Inter-
esting Inventions; fllustrate lmportant me-
chanical movements. With books we also
gend free Evidence of Inventlon form to help
establizsh date of diselosure. Prompt service,
reasonable fees, special deferred payment
plan.  Btrictest secrécy. Thirty-six  vears'
experience. Highest references. Wrile us
today, The facts in our books are warth
money to the man with a good Invention.
Aiddress: Vietor J. Fvan: & Co., Registered
Fatent Attorneyz, B00-E Vietor Bullding,
Washington, D, C.

INVENTORE—Write for New Free Book
“Patent Guide for the lnventor'* and ““Hee-
ord of Invention' forin. No charge for pre-
liminary information. Clarence A. O°Brien
anid Hyman Berman, 58-1D Adams Bullding,
Washington, I, €., (Heglstered Patent Al-
torneys Before U. B, Patent OfMiee.)

WHAT To invent. List of wanted inven-
tlons sent free on request. Tse our legal
form for recording evidemce of ownerzhip.
Write W, T. Qreene, 046 Barrlster Bldg..
Washington, D. (.

PATENTS—Trade marks—Personal gerv-
fce. reasonable charges. Preliminary advice,
ook and diselosure form free. Ieving L.

sonable rates. Fred Kloiz, Reading, Pa. Presg, Ottawa. Tlinols. MeCathran, T00H International Bldg., Wash-
BALER, Calleciion, business letters, Wrlte “NEW Process" prints anything without s, B, G istsora’: FRbu sy,
them yourself. Complete instructions $1.00, | uts.  Reproduces illustrated sales letters, C“INVENTOR'S Guide” containing 100
Albert Rodin, 171% SBouth 15th, Philadelphia. if;:;:lt'mh 1 it W lﬂl]t;'ﬂ:fﬂ:ilg.- 3 iﬂﬂ;f*-’-ﬁﬂ mechanical movements and advice sbout pat-
FOUR Thousand mname: of opportunity granh Press, sﬁsl‘ﬁ'm, l‘hlq!na:;r.“' e ?:EIe?m{iu;‘e‘ml'?.ltrmlmﬂﬁmmﬂ‘ “? Inﬁn:'nﬂ L
seekers, ¥7.00 per thousand, complete list . v IANY  LSUSTTRAIN,
$25.00. These people are mall order buyers GOOD Printing. Reasonable prices. Bam- Tatent Attorney-Engineer, Buite 2024, 134
and have money to spend mr_i_;rnur proposis- ﬂ]t"';in{'“i.hj'f“}"'i‘“riC“'“I{"““F- 318 Ho. 10th | Nassau Btreet, New York.
tion. . Aeme. Garnervrille. PR, adelphia, enna,  Established . p_ﬂ:g}.ga_ 'Pri:teet :;nu:r i:;e?d hy !fﬁuﬂhl
DRUG, Chemical, eosmetie, manufacturing 2 = Tee Fr of Invent oh“.‘ older. Excep-
—marketing Infofmation! ' Techniservice, | tespoads and envelones §1 000 High: wros | Lowal persomal sersice. . Batablistied 1905,
1112 Merchandige Mart, Chirago. Prompt service. Samples for stamp, Thrift “rlihl-nr..'lnn iy .{' i WA u '
ALL International legal matters, Lie. | Frinters, 1017 W. Greenfield, Milwaukee,
Yietores Prioto, Mexlean Attorney at Law, Wisconain, PRACTICAL Inventlons now saleable hes
P. 0. Box 122 M. Juarez, Mexico. 100 EXVELOPES, 100 Letterheads §1.00, fore patenting, What have wou? Wrile
Hi-Orade—postpaid, Wiersma Printers, 821 | Cbartered Institute of American Invenlors,
RUBBER STAMPS AND OFFICE Humbolt, Grand Rapids. Michgian, Dept. 4B, Washington, D. C.
SUPPLIES L000_LABRELS, 1x2, 3 lines, #0c money PATENTS. Booklet free. Highest refer-
= order. Extra lines 10c each. J. SBkeba Print, m:ﬂ-.: Dest rezults. Promptness sssured.
0 Lines 25, three line: 8%, Hubbep 200 Lawrence, Home, New York. atzon  E. Coleman. Patent Lawyer, 724
Btamp Co.. Tunkhannock, Pennsylvania, 500 STATEMENTS $1.35: 1000 Dusiness ‘unth 5i.. Washington. I C.
{'lrﬂﬂ'll_ﬂ‘-' Mounted, one—two lines, 205 enrds $1.45. Home Printing, Canton,  Ohlo, L. F. RANDOLPH, 302-B Vietor Build-
;:};:f‘ 311;3' Stamp Waorks, 814 Bradiey, 100 LETTERHEADS, 100 Envelopes $1.00. | ing., Washington, D. C. . Low cost. Book
: . . Bamples free. Sunko, Mohawk, M. Y. and information free.
NAME, Address, 2 ifoes 25¢; 3 lineg LETTERHEADS, FEnvelopes, statements, 0
. ¥ PATENTE. Insztructi E -
85c. Stamp Warks, Auburn, Nebr, ?nrr]:-—z 50, $1.00, Ploncer Press, Richmond, lsh Tour Rlnhtf’i ':ndu?:rm.nqrﬁ?tﬂlﬂi:ﬂ"
LY. Conception""—zent free! Lancazter, Allwine

TYPEWRITERS. DUPLICATORS,
OFFICE DEVICES

BTENCILE—Sample and catalogue for 100,
Art-All, T10 Spring Btreet, Utica, N. Y.

PRINT Your
type. List 3Je.
Alerlden, Conn,

own. DBargains, pressss,
Exchange D-14, 22 Orient,

BETTER Grade printing. reasonable priced.
Free sumnles.  Feanmnie Press, Teonia, X, T,

FPOCKET Caleulating  machine, Adds,
subtracts. $1.00. Mitehell's, 10407 Lexing-
tor, Kanea: City, Mo.

NEW 8475 Automatic adding machine.
Fully guaranteed. Rassett, 14584 Hollywood
Avenize, Chlcago,

T‘TFEW]}ITFEE Duplicators, miiltl-
graphs, Wrlte for free st office machine
bargaine. Bave half. Pruitt, 518 Prultt
Bldg., Chicago.

1000 BUBINESE CARDE, eard ease, §1.50,
Miller, Printer, Ambler, Pa.

FRINTING OUTFITS AND SUPPLIES

PRINT Your own cards, stationmery,
culars, advertising, etc. Bave moner. Easy
rules furnished. Print for others: blg prof-
its. Junlor press, $5.90; job presses, $11,
£20 up, Write for details, Kelsey Co.,
#-11, Meriden, Conn,

& Hommel, 411 Bowen DBullding, Wazhing-
ton, D C.

INVENTORS—E8end for free booklet ““Pat-
ent-Sense.”” Informatlon based on 61 years
experience, Lacey & I.-il"u'. Dept. 5A, 635
F Bt., Washingten, D.

FOR INVENTORS

INVENTORE—Write for New Free Rook
“Patent Guide for the Inventor' and ‘“Ree-
ord of Invention® form. No charge for pre-
liminary information. Clarence A. 'Brien
and Hyman Berman, 58-I Adams RBullding,
Washington, D. ©. (Heglstered Patent At-
torneys Refore U, 8. Patent Office.)
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INVENTORS: SHend immediately for ;nr'l;_r
coples of our new free books, “‘Patent
tection’” and “'Huggestlons on Selling an In-
vention.” Bixty-elght pages of interesting
facta. They tell how patent laws prolect you;
kind of sketch or model needed; simple steps
to take without cost; how successful inventors
have secured financlal assistance; show inter-
esting _inventlons: illustrate important me-
chanical movements. With books we alse
gend free Evidence of Invention form to help
establish date of disclosure. Prompt service,
reasonable fees, special deferred payment
plan.  Strictest secrecy. ‘Thirty-six  years®
experience. Fighest references. Write us
luSu. The facts In our books are worth
money to the man with a good Invention.
Address: Victor J. Evanz & Co., Reglstered
Patent  Attormneys, 801-E Vietor Bullding,
Washington, D). C.

EXPERT Drafting.

Inventions a speclal-
ty, Hetracing old drawings. Detalling.
Heale change. Blueprints from skeich, de-
seription, photograph or model. Lewis Alex-
Aamder, Clinton, Illinads,

DESIGNING, Drawings, blueprints, mod-
ela. Protectlon guaranteed. Engineering
Bervice, 1318 Crescent, Fi. Wayne, Ind

INVENTORS—Ideas developed Into prac-
tical inventlons. Working models bullt, Low
prices. Confldential service. Reo-Paul En-
gineering Co., 723 N, Gay Bt., Baltimore,
Maryland

TO Inventors: We are in the market to
purchase a good patent, preferably In the
autemobile accessory linme. Wil purchase
-:ml.rln:ht or _on mrﬂt§ basis. Purchasing

Agent, 241 Front 8t ew York, N. Y.

IT Wil pay you to correspond with the
Progressive Hesearch Corporation, Stahlman
Building, Nashville, Tennesses, regarding
Inventions patented or otherwlse.

INVENTORB. Do you know how to de-
velop your Inventlon Into a salable product?
Howell Engineering Co., 5119 Eastern Ave-
nue, Philadelphia, Pa

TNPATENTED Ideas can ba gold Wa
fell you how and help you make the sale.
Particulars, with list of manufacturers tm']

wanted Inventions gent free on reques
Write W. T. Greene, 044 Barrister Bulld-
Ing, Washington, I, C,

HAVE You a sound, practical Invention
for sale, patented or unpatented? If g0,

writa Chartered Institute of Ameriean In-
ventors, Dept. 44, Washington, D.

BELL Your patent through a small classi-
fled ad In Popular Mechanies. Many inventors

have found buyers In this way. Ask me !w
—I'll gladly send it to you. F.
ohnson, Manager, Classified Al:hu'tl:!.n:

250 E, Ontario Bt.. Chicago.

PATENTS FOR SALE

UNPATENTED, Three puzzles and four
sifter. Quiright or royally. Write John
Wehmaz, % Anttila, Beaulieu, Minn.

AEROPLANE Patent 1917561, Now,
Bafety device with flapping bird. Best offer
takes sale. Vite. Loreto Volpicelll, 411 No.
8 Street, Srranton, Pa.

ELECTRIC Luminous ball for playing ball
Eaihu. Truner, 57 Crescent, Peterboro, On-

rio.

FOR Bale. Valuabhle T combination wood-
working machine patent, Write F. Tessmer,
£337 8t, Joseph Bt,, Detrolt, Mich,

AUTO Accldent prevention patent.
35 N. Oth, Columbus, Ohlo.

OUTRIGHT Or royalty. New ““Fountain
Comb® for besuty parlor and home use, P,
Fotza, 1131 N. Wood 8i., Chicago, Il1.

Brown,

CAN Opener-dispenser. Metal stamped
device. Convinclng demonstrator. Large
markets, Canadian and United BStates
rights. Outright or royalty. Highee, Cantil,
Calif.

OUTRIGHT ©Or rovalty. Double point
rotary upholstery pin. TUnlimited wses.
E:ﬂﬁeﬂ, 5053 North Sevenih, Ann Arbor,

ch.

PATEKTED. Mine door operator. Useful

in any mine. Outright or rovalty. Investi-
gate this. Dane BSBobat, Box 134, Drum-
heller, Alberta, Canada.
ELECTRIC Appliance, Baresch, 1108
131 Bt., College Faint, New York.
PATENTED: Coln controlled vending
machine, Vends candy bars, ete. Slug-proof

mechanlsm. H. F, Sadgebury, 1820 Elzmers
Avenue, Dayton, Ohio.

MANUFACTURERS Looking for new in-
ventlons should write W. T. Qreene, B30
Barrister Bldg., Washington, D, C.

MANUFACTURING

BMALL Parts machlped. Models, pat-
entz, ete. Experlenced., Open service prop-
osltlon. Engineer, 3548 Geneva, Highland
Park, Mich,

MANUFACTURING Models, diex, stamp-
ings, brazswork, casting moulds, vuleanizing
moulds, Catalog 3c. Baums Metal Bpety.,
Kanzas City, Mo,

INVENTIONE Manuofactured in any quan-

tity at low cost. Btampings, dies. models,
ete. Estlmates and free catalog. Crescent
Tool Co., Dept. X, Cincinnati, o

MODELS AND MODEL SUPPLIES

INVENTORS: ““Making Inventions Pay,"
our 32-page Mllustrated book, malled upon
uuﬂpt of 3¢ postage. Crescent Tool Com-
pany, Dept. &, L‘mrlnmtl hlo.

PATENTR, Low cost. Book and informa-

tlon free. L. ¥F. Randolph, 302-C Victor
Building, Washington, D. C,

INVERTOR'S TUniverzal Edocator: con-
taing 800 mechanical movements; 50 per-

petual motlons; Instruction on procuring and
selling patents and seleciing an atlorney,
ete. Buggests noew ideas. Price $1.00 post-
pald in U.B8.A, Address Albert E. Dletrich,
511-B Colorado Bldg., Washington, I, C.

I BELL Patents. Estahlished in 1800,
Charles A. Beoft, 773PM  QGarson Ave,
Rochester, N. X,

MECHANICAL Models, new and novel
Popular Mechanies has developed accurate
models in the mechanical field. Those now
ready are Wright “Whirlwind'' Alrplans En-
gine, Ocean Liner “‘Europa® Muodern
Pazsenger Locomotive, Every part clearly
shown and the name given. Invalushla to
students and all who are mechanically in-
clined. $1.00 each postpald.  Popular Me-
chanlcs Press, Room C35, 200 E. Ontario St.,
Chicago.

MARINE Types steam engloes. Excellent
for ship models. Tlusirated clreular for
stamp. Detroit Model Engines, 4408 ‘Trum-
bull, Detroit, Mich.

MODEL Makers—RBrass, copper, fibre, steel

and aluminum in all shapes. Also eastings,
gears, screws, fittings. Catalog 10e. Experi-

menters Bupply House, Dept. P, Box 10,
Station ¥, New ¥ork.
kﬁ BRASS Angle 250 foot, steel 15¢ fool.

aluminum round 25e foot.
:ﬂatnum. Free price list.
fouse, Box 2014, Pittsburgh,

All supplies
Hobby Bupply

CATALOG 1TA., 15¢ lsting blue prints,
engines, tools and supplies, Howardeo, 2417
M. Ashland, Chicago.

EVRAY'S Models—Engine castings, books,
hlueprints, materlals and supplies. Advance
bulletin  {llustrated clreular for stamp.
Evraymesco, 28 No. Clinton, Chicago.

MAGAZINES, Hooks for modelmakers.
Write for free lst, 25¢ brings sampls
Modelmaker and Model Hallroader. Model-
maker Corp., Waowatosa, Wis.

RAILRDAD Model News. New monthly
aﬁhllriliﬂn for model bullders. $1.50 year.
mple copy 10c. Rallroad Model News,
1201 A MeGraw-HIT Bldeg., New York, N, Y.

INVENTIONS WANTED

INVENTIONE Wanted for Great Britain
Btate full particulars. R. Everest Fuhrhop,
8, Lloyda Avenue, London, (England) E.C.I1.

WE Buoecessfully sell inventions, patented
and unpatented. Write for proof, and tell us
what you have for sale. Chartered Imstitute
of Amoriean Inveniors, Dept. 4-C. Washing-
ton, D. C.

SMALL Inventions wanted by manufactur-
ers. I'll help you sell your invention. Stan-

ley Hull, 7329 Euwclld Avenue, Cleveland,
Ohlo,

INVENTIONS Wanted—Patented, unpat-
ented, If you have an ides for sale, write
Hartley's, Inc., Box 923-E, Bangor, Maina,

MODEL Steam locomotive %" scale. Eas-
ily made. Partleulars, casting lIist, photo,
3%, Little Engines, Box B15, Wilmlngton,
California.

MODEL Alr eooled two eyele gasoline mo-
tor. Clreular 5e. Anton Bobaboy, Rahway,
New Jersey.

POPULAR MECHANICS ADVERTISING SECTION

BRASE2 Gears and model supplies. Send
for catalog., The Plerce Model Works, Tin-
ley Park. 111

MODEL Of ocean liner *'Europa''—Size,
unfolded, 10x13 In., Hthographed In eolors,
shows and glves names exterior and In-
terior parts of ship. This ingenious devicae
gives one an ldes of a great ship such as
could be gained in no other way. $1.00 post-
gaill Popular Mechanics Press, Room. C35,
00 E. Omtario 5t., Chicago.

FLANS, BLUEPRINTS, INSTRUCTIONS

MAKE Your own blueé prints. Instrae-
tlona Including sample tracing and prints.
Postpaid $1.00. Drawing outfts as low -ag
$3.50 post pald. Rapid Blue Print Service,
Cedar Rapids, Towa.

MAKE Your own blueprints! Inexpen-
glve process. Guaranteed jnstructions $1.00.
Allen Elueprinting, Perryton, Texas, Es-
tabllshed 1914,

HOME CRAFTSMEN

LEATHERCRAFT—Goat lacing §/32"
$2.00 per 100 yards. Send 10c catalogue
pamples. 748 MiraMar, LongBeach, Calif,
BUY Direct. Save money, Fancy native
and beautiful foreign wood veneers. Walnut
burl, crotches, stump wood, etc. Taped ve-
neered faces Lo your specifications. Also ply-
wood and veneered panels. Free catalogue.
Bpecial homecraftérs® servica. Write Nickey

Brothers, Dept. H. Memphis, Tenn,

“"MODERN Wood sculpture.” Completa
Imstruction book on carving statues $1.00,
Lee Woad Art Studis, Centerville, Ta. .

DRAWINGE And photographs of turned,
inlaid wood bowls, gavels, Inlald boxes and
most novel, practical work bench for home
workshoppera. 35 cents each, Any three for
£1.00. Thos. B. Owens, Craftsman, 492 E.
112th Btreet, Cleveland, Ohio,

TROPICAL Woods of Cuba., The most
heautiful woods. =end 10 eents (eoln) for
descriptive llterature and prices. Dr. Wm.
F. Ordetx, P, 0. Box 1283, Habana, Cuba.

LEATHERCRAFTEMEN—Write for fres
instructions and price st of leather, -tools,
and beginners® kits. Bend 5S¢ for sample
carda.  Address Wilder & Company, Dept,
F, 1038 Crosby 8t., Chieago, Il

MAKE If Yourself. Hundreds of practieal
and useful devices described In our blg book.
Plain instructions and illustrations show you
how to make them. Save money on things
for yourself or make profit selling to othors.
G900 articles “;f"t variety. 480 pages. 823

lltuslutlms. mnmld Popular Mechan-
ies Presa, C35, 200 E. Ontarip St.,
Chicago,
WATCHES, JEWELRY, PRECIOUS
STONES

MAIL Order repair service on watches and
clocks, Mainsprings S0c. Crystals 15¢. Send
to Paul Jewelry Company, LaCrosse, Wise

. LEARN Watchmaking. Lessons, practice,
rutrr-mm §1.00, Catalog - 5S¢, tewarts,
Bixth & Olive, 8t. Louois.” Mo.

OLD GOLD WANTED

CASH For gold, teeth, jewelry, watches.
High prices paild day shipment received.
Satisfaction absolutely guaranteed or artl-
cles cheerfully returned. Chicago Bankers or
Chicago Association of Commerce are your
references for honest dealings. Information |
free. Chica (B"O- Gold Bmelting & Refining
Ca., 300-F Champlain Bldg., Chisago.

FOR THE HOME

CLOCKS: Bulld your own grandfather's,
hanjo, shelf. Thousands bullt suecessfolly.
Bome with beautiful chimes. Directions 10e.
Particulars free. Clock Company, 1677 Ruff-
mer, Philadelphia.

COAT-0F-ARMS Palnted $10.00, 8x10%,
deseriptive skeich $21.00. Beautifully framed
eolored prints Jefferson, Washington, Adams,
Monroa, Madizon $£2.50. Selden, Heraldic
Artist, 1500 Laburnum Ave., Richmond, Va.

TACHT Model fittings, for Zip, Vanja and

others. Send for illultnled 1i|h A T

{'[Jisl;‘ar, 1002-1 Etowah Ave., Oalk,
ch,

MODELB—Your ideas developed into prac-
tleal working models. 30 years® suoccessful
experlence; thousandas of satisfled customers.
Confidential service guaranteed. Bank refer-
ences. Send Ie postage for 32-page book—
“Making Inventions Pay.”" Crescent Tool
Company, Dept. ¥, Cincinnati, Ohio.

OUR Cleaner cleans everything. 2c gallom,
lE_!,lmIplIN]DE. Thurston, 518 Munree, Ashury
HTE. .

BUILT-IN Furniture adds convenlence,
comfort and beauly to your home at very low
cost. Any handy man can builld a great va-
rlety of this space-saving furniture from the
pasily-followed Instructionz In our remark-
able book, the only one on this subject. $2.50
postpaid. Popular Mechanics Press, Room
Cah, 200 E. Ontario St., Chicago.




POPULAR MECHANICS ADVERTISING SECTION

TOBACCO

SWEET Oronoko and Gold Leaf chewlng
tolacer, 4 pounds $1.25,  Subac smoking
with ‘Turkish tobacco, [ pounds $1.10 post-
pald. Belmont Farms, Chatham, Va,

POSTPAID, 2 Years old, high grade Hed-
jeaf chewing, 10 pounds $2.00. Bmoking
#I.El}. Guaranteed. Curtis Rogers, Dresden,
"¢

GUARANTEED Tennessee's very flneat,
“Golden Heart'* mild, mellow redleal chew-
Ing or smoking. 5 Ibs. §L00 postpald
Ermest Jolley, Dresden, Tenn.

FREE Clgard, pilpe and eclgaretie roller
with Goldleal guaranteed chewing, smoking
or clgarette tobaceo, G Ibs. §1.00, ten $1.76.
Co-Operative Dealers, Bedalla, Ky.

BLADEE—SHARPENING

RAZOR

110 IMMTBRLE Edge blades $1.00, prepaid
AT Boulevard, Jersey City, N, I,

HEHARPEXN blades

Razor new way, lie

lnsts years, Nu-Sharp Products, P, 0. Box
24, Fremont, Ohla,

100 BLADES—Finest grade, genulne
Masfalr douhle edge. blue stecl. Postpaid

for £1.00 Wil

or ALD.  Matthews Sales,
Midland, Pa.

CABH For used microscopes, binocalars,
sllde rules. drawing sets, surveying, sclen-
tifle instruments, marine eguipment; comn-
plete llbraries and standard sets. Send de-
tilled llst. Highest prices pald day ship-
ment received. Satisfaction gusranieed or
shipment choerfully returned. Elman's 2302
Vanliuren, Chirago

TURN Berap Into money, Convert old muto
generitors Into A.C. generalors for auto ra-
dio, ramp and home lighting, power and other
usen.  Complete instructions $1.00 postpaid.
Popular Mechanics Press, RHoom C35, 200 E,
Datarla BL, Chlceagao,

FERSONAL

FREE, Dmportant literaiure on the attaln-
Ing and malntaining of natural health, Dr,
F. L. Haynes, 308 Bigelow Bldg., Seattle,
Wash.

BTUTTERING And stammering easily and
nl'l‘h".htl{r corrected ot home. Booklet free
Puul J. Wolle, Box 52, Plttsburgh, Pa.

. B COIN Book—Guide to wvalues, jost
{ssued. Many epecial features. Order Burt's,
the legder amang Amerlean coln baoks, only
a0 cents postpaid. Popular Mechanies Press,
Room C35, 200 E. Ontario 8t., Chicago.

MISCELLANEOUS

TATTOOING

TATTOOING Ouifits. supplies. Illustrat-
el lst, “Waters,” $653 Put-tnam, Detroit.

'I",,TI'UH'E\I:TIILEHH free folder, Chicago
Tutbisn, 6514 Boulh Histe, Chleago.

SURVEYING INSTRUMENTS

GUARANTEED Factory rebullt transits
and levels for remt (with purchase optlon)
or sale {(eash or terms), Order now before
prices advance. We will repair, trade In,
of buy your old Instruments. Ehlp prepald
for estimate and valuation. Welte for Llst

CASH Imwwcome delly sllvering mirrors ab
hiomie. Dlating sutoparts, tableware, ete.
Comblnation cutfit. Wrlte SBprinkle, Plater,
238, Marion, Indiana.
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AMAZING! TUnbelievable! Most unusual

novelly made. 25c. Deofeldt, Atallssa,
Towa.

GOLD And sllver locater, $3.00 postpaid.
d0 days free teial. Wrlle Henry BPergman,
Box 03P, Bpringfield, Missourd.

PRACTICAL—~PFProfitable books, Catalog
de postage. Popular Mechanics Magazine,
200 E, Ontarlo St., Chieago.

ELECTRIC Or gasline portable lamp
kills Insects asutomatically, indoor or out-

pide. £1.70 up. Literature [ree. Eauer
Hros., East Oakland, Csalifornla.
CUTS Anyvbody ean make. Xine elelilng

process. Bpeclinens, partlculars, testimonfials
for stamp, J. C. Day, Windfall, Ind.

HOW To ldentify and determine value of
old preclous metals. Where to buy, Ta
whom to sell. Hellable and up-to-date Infor-
mstion. Complete Irulrurthm anly $1.00
Dﬂ-tplld-. F‘gullr Mechanles Press, Hooin

0, niario Bi., Chicago,

BRONEE Tablets, desk plates, wall plates,
memorials, grave markers. Bronze, lirass
and aluminum essting. Wandkey Patltern &
Foundry Co., Anderson, Ind.

MONTMENTS %9 Up delivered, erected,
guaranieed. Thousands gold. Cetalog free.
Marble Granlte Fuctory, A-17, Owneco, Fla.

AMATEUR Cartoonlsts can earn $35.00
weekly, spare time, duplieating eartoon mid-
vertisements. 5-M Byndleate, Argyle, Wi,

CABH Pald for buotterflies, Insecis. Beo
Sinclair DMaplay Adveriisement on page 114,

HOW To win prize
pastpaid. 100 prize
free with each basok.
Los Angeles, Calil,

rantests;, price e
winning sloguns  glven
dumes, 743 Ban Julian,

METALLASCOPE Absplutely guaranteed
find bLurled gold, silver, ete. Users all over
warld report finding buried treasure and wal-
uable ore. New de luxe model five times ag

-y - sensitive as any previogs instrument. Oper-
;‘{"}"h‘“'.’ “'T’.::}“E,::' ’I‘.{“ﬂ""“”“t."“ "'T”'T"'“' ute |t expertly after few minutes practice,
I‘“ ght oo, lag & 12th B, Poiladelphla, Write for free Interesting Information. The
il Goldak Co., 1001 SBouth Broadway, Dept, P,
BOOKS Covering hundreds of subjects. Los Angeles, Callf.
Big culalog lor 3¢ posimge. Popular Me- i
chanits Press, 200 E, Outario 5t, Chlcago. Hl‘:::rl_:l::'rc M]::;IEF'\ "‘E'Ef;]l::ﬂ’. Eﬂﬁfﬁ:

WANTED—MISCELLANEOUS

WANTED, Used movie projector. Glve
deseription. Box 468, Spokane, Waah.

WANTED: OIld radlos. Ser ad under
Radios.

Hlf.\.'I'J'TIP'L'L" Welrd cactus from Ari-
erta, 6 url{'tlu postpaid E1.00,
H 'Iﬁlrrn:r, 118 N. Btone, Tucson, Arlzona.

COCOONS, DButterflies, collector's sup-
plies, butterfly art materiale. Free lis
Maynard, 1102 Lewlston, HRochester, N

WHALEBALE Bupply sources, balf mil-
Illun iI:IL'uu. 10, International Agency, Cln-
clnnatl

TREASURE Seskers—Make your own guld
fimders. Wyss, 104% Frances, Bi. Joseph,
Mlssour].

BWAPPER'S Friend, R4, Sallne, Mich-
Igan, Interests swappers, collectors, sports-
wen. §lc year. pample l0c.

15.000 PROFIT Making formuias. Fal-
lowing and many others: Accldents and emer-
pgencles, agrledliure, alloys and moalgama,
eriist’s materials, heverages, cements, glues,
pasies, mucllages, bleaching. renovating, col-
oring melals, dyelng glass, heal trealment
of metals, household formules, fee cream,
confectlonery, chewlng gum. lapldary worl,

eiterminating vermin, lubricants. palnts,
varnished, pholography, condiments, canning
formulas, rubber, soap, candles, soldering,

toilet preparatlons, perfumes, waterprooflng,
fireprooflng, writing materinls. £5.50 post-
paid. Popular Mechanics Press, Hoom C35,
200 E. Ontarie 8t., Chicago,
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OLD STAMPS WANTED 0¢
70+1000.00 EACH f
Afwr CASH PAID

FOR OLD LETTERS ﬁ“-:lbl.nql = el
WITH STAMPS ON TheE s

" By g ue pap.

ARCADE STAMP & COIN CO,
J6 Ewchd Arcade, Clevelagd, O,

(. LESSONS ONTH

MUSICAL SAW,

bogper Triha, wic, will be weed wiik e
(L1

AMATEUR ACTS SUPPLY CO.
“Iwgeyhimg Fos Fun™
BOA SF04, IMDIANAPOLIE, IND,

%)

900 WORKSIIOP IDEAS!

How to Make Articles of Beauty and Utility that Sell

“MAKE IT
YOURSELF"”

Get the most sut of your hobby. Turn your
Work Bhop hours into prafit. The **Make It
Yoursell™ book shows you what to make
nnd how to make it, with that “professions 1
togeh ' "— models—toys—uselul
devomtive articles of mll kinds.
Newont edition—480 pages, 823
piciures, 7x 10 inches. Hent
postpaid for $3.00 or in U, 8. and
Presiam e C.U.D.'—ﬂu BRRY
pos k.
Order Now.

POPULA

Toyn —Models —Furnl-
ture—{jarden Equipment
—Home Hepairs—Sporis
Eguipment—Auto kinks
—Radio Equipment—
Workshop Toola and

INCLUDES:

.‘;l.rj}imlur. Articlesn
o Working: Wood,
Metal, Leanther,
1E.I-.a--. Eie., Eis.,

IP‘

for Free,64-page” Law Training for Leadersh
- LaSalle Extension University, Depl. 564-L, Chicage

, ambitious, willing to study?
W1 We guide you step by step—

furnish all texts, including 14-volume Law Libra-

adult, alert
gate LA
- ry. Training prepared by leading law professors

i

and given by members of bar. Degree of LL. B.
conferred. Low cost, easy terms. . Send NOW
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w’m RTOONING:2:;

LTS
LERLFT

T
[ ETT
b beeoms

Finrk lelay

EH‘IEIN BEHDIH‘_ Er‘F i!l.lil'l:lvl:rhihﬂ
Daml. I!iﬁ 514 Weal Auatla Awva, c‘“'““h.-l.-l.!.'-

New York =<5
Electrical

Ask for free booklet SChﬂOl
44 West 17th St.,N. Y. C.

;11 th-uld’ldl-t
argest trade
School in

ELECTRICITY
TELEVISION
LEARN IN &HAnlo

Learn by practioal actusl shop-methods.  Full
instruction in Electricity. Television. Radio,
Talking FPicturos and Commorcial and Brosd-
ecast Operating. Natiooal's all-inelusive course
oualifiea you for & successiul, profitable future,
Wa help students earn rodm and hoard while
leaming. Coach R. R. fare allowed to L.A,
MAIL COUPON FOR FREE BOOK

'——_-———1—1———————-—-1—-

West.

Est. 1905

30,000
Graduates

TEA AND COFFEE ROUTES
P&YING UP TO $80°° A WEEK

% uiimmal pnmpany n"---‘l more mes Bk umos
2 I-'--cq.- rowuto T

LEARN TO GLAZE CONCRETE

| NATIONAL SCHOOLS == | New Money Making Business
— - . Make beputiful, eoloted, gluaed pottery, walls, tiles
| Dept. PME-5, 4,000 8o, Figueros, Los Angeles, Culi'l' ! | gte. Make 2,500 designs concrete vases, Jars, bird-
| baths, ete., without molds, power or costly tools,
:'q.’l.}qﬂ:.....................................“......-.....1..-”---“-1 I quguﬂ_br H-lﬂl:' lndﬂem{'nt hnc:mﬂmeumled
| ApDiEss o3 Protected by patent,  Farn money in your awn
CTTY ATI | business. Hend 10e TODAY I'nr boak, solor platos
LSRR il b R e e T iy i and somplote detalls,

HATIONAL POTTERIES COMPANY

NEW DIEEEL ENG[NE Bﬂﬂx 424 Second Ave. So., Room 21, Minneapolis, Minnesota

| e |
“i77| | MAN IN EACH TOWN ..:.%x:.
: reflectors, mirrors, ete, new method; no ﬂplu.l or ﬂ:n-arlmnum-

e
e quired. Outfits Fursished, " Free particulars. Write Today
prond GUNMETAL CO. Ave. M, nltll‘l.ll", .

i, 4 I||.r'- inas,

| , '..u. I l'

“ h‘.ﬂﬂMRN M. HENLEY PUBLISHING BGMI'AH‘I"
2 West 45th Street New York, N. Y. A

WA Gok ihis du putalng of uu-hhl- mobels ol

) Tiying Cluud, Viklag, Blus Now. Tally-ho Cosehy $ A
AL 'ul.n ﬂiilhtl Sand 16a (in u.u-ln: for » g =
1-—'\-'" Ri0Y HANCOCK, 323 ﬂlll- A, Hrl:l.lh. WIIIDTI

(.‘-0 TS 1.~SELLS 25¢ 25¢

Make full strength, non-gxploglve, non-lnflammable, adorles el

ing fuid from Benzyne Crystals. 1le gallon. Exelusive l:ar'd.burr
Bample 100, Liternturs Free

quurn Reserve L:hnrlinriu,ﬁﬁl! Denison Ave., Cleveland, D.

POPULAR
MECHANICS
NEWBOOK
CATALOG

Every man who reads Popular
Mechanics will want this new
1988 illostrated patalogue of
prastical, helpful and money
making books

[i desneiben rver 500 [aloremaibve wnd
authorilative booka, flphsbeticall  S5=

N"EW Plﬂtm shorteut **Busi-
ness ’I‘u:h' course trains you, at
hnme. I'nr promotion and more
rn}r. the usuoal cost and in a

ction of the time. Getoutof the
rut—mnand on the road to success
—quickly, easily. FREE book tells
how. Mall coupon for it TODAY!

L INSTITUTE OF BUSIMNESS TECHMOLDOY
- Dapl, AG-304, Chatianoogn, Tenn.

CHECK THE POSITION YOU WANT
INSTITUTE OF DUSINESS TECHNOLOGY
hﬂ. AG=-304, Chatiancags, Tenn.
Planss sand o rour FREE | FREE hook. I am partioularly interested i ||

the positens | kive cheoked. ranged under A thouwsamd sebseip—
iea Mnnger Bt et TR = v e
 Parehasls Agzoh edl "l-mt'hﬂ Alanm AIERE ide o the world®s ll-".-HI'
Pluh'lllnin_l F‘l.mrdhn:.lug'lmw + rm:lll:il yeoks., You munt sen il Lo

i appreciata iis value, Only limited edis

IP:I printed. Hend your name and

0 L e e e i B l.nld:-ﬂlll.m‘l'l'nmrunlitml]'l- o eover

I Name . srasadEn paatmps on Faier gogy. Do IF todey.

Popular Mechanics Press
200 E. Ontarie 5t., Chicago

When writing please mention Popular Mechanics

s w hadb AR H Bhads ,

1
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COMPLETE

New Home Factory

Makes New Kind of

Potato Chips— Donuts
—3Salted Nuts

Btop looking for something
difoult. Turn potatoes into
casgh. I show you Just how
with my newly perfeeted out-
fit. Buirt anywhers, Very
little cash needed, Exclusive looation,
Frofits pour in. No experience needed. I
furnish the plans, Begin anywhere—village,
small town, elty or suburb, A blg oppor-
tunity is walting. Business permanent.

MAKE UP TO 300% PROFIT
ON RAW MATERIALS

Raw materials are plentiful and cheap.
Highly perfected outfit and confidential plana
mulr.l!l operation simple, with startling profits
certnln.

WE HELP FINANCE YOU

and locate you. Send no maney, just name,
tur book of [acts and free opportunity.

LONG-EAKINS COMPANY

Camplete 16=
unit Outfit in-
cludea niw VDo
vitreous white sn-
nmal ROUND
Cooking Vat.
Liirert=to=-tat high
apeed Slicer, cen-
trifugal Grease Ex-
tractor, Thermome-
eter — Forithvely
everyihing neses-
anry 1o afnri—all
nt now low priee

Be a
Civil
Engineer!

Learn—Quick
Reference
Way

n It's Paying
Big

Right

NOW

Cyclopedia of
Civil

Engineering

7 gpreat volumes.
2,800 pages.

1,600 illustrations.
MHew revised edition
by twelve of Amer-
lca's greatest engl-

a Tenr-and Up!

“Civil engivesrs e wantsd NOW. Ewormous
amounis ars be wpant in all kisds of kil i

T works sad not & dima_ls wpent untl the Enginees
Includes: Burveying, has preparsd pl-n- Then We must direci Lha
brldges, railroads, Wi, i‘l"l- bh;:l'l'b nnd thers nre not emiugh men
gteel structiires, mi- f_'_’m_ :r:’:l“ ':rl:;"‘.":‘; {l:zrrn.r.::u e romal
nieipal |-||L:1[r||-1-ri|u:li sl — wnst ,,;;hﬂ ‘u{h‘_u Pl [.T:ru-‘ %—2
wWaler supply, Do o g meccesary Lral i
building, :-:Ic-.' - ::‘d“,:"";., .1;"" Snaha e - d":::.in‘l'lé::‘l;
SpanishGrainriex- | T o Mg, o8 wmapied i, (e
Ib?nsl:nter'l Guold sopen withuut shiigntion. plan.  hiail the
S Ame echnical

rlean
n-ﬂ. C519, Drexel at 58th St., Chicapo

American Technical Soclety
Drexol at 58th 8t., Dapt. G!-IE Chicago
I woat to examize the CIVIL EHGiNI'HHIN'I}

Cyvlopedia for 10 days FREE. will ¥ pur
Tha Fu'lr comfs expr=ss, but I am 'rn pay mobhl

Shipped
Fre ! D

o the T 'rnlu.-ﬂlllmm them within 10
If 1 wish to kerp ithem I will send you l.l nfier I.L
10 dayn, I:!: Ig n nunth mntil ll'tlllﬂ{
Erln- S Biznd Lalial ving nnd Slids
Addrrm L e P
[Adack lafior peling apd, scrupaiiea, smpleger’s

namm amil pddfress amd fhad of of loosd ane busvnass

s wmi rw foreney

528-5 High 5t., Springfield, Ohio

EAEY-—-LOW COST
PnPHI.nH MEcHﬂchs

- BOAT BOOK

\A L
Bulld o boat at home! You can
do it. Just the Kind you've

EXACTLY HOW TO BUILD
15 DIFFERENT BOATS  raniai_poier,sal or row boa.

This is the new editlon with 42 10 simple step-by-step directions.
ndided pages, B new bosts, and Specially prepared for thore with
eonverslon of Ford motor for lmited  tools, Httle skill and
marine use, Full direetions and Money.  Bulld boats to sell for
detnils for cabin erulser, rocing, Profttoo, Dook tells how.
hydroplane, outbonrd runsbout, GIVES PLANS, METHODS
aall boats, kKayak, sled type—I15 AND MATERIALS

boats in all. Also scctional boat
Lo CATTY GO CAT, Actual working plans and photos
of real boats under eonstruction
anid rock-bottom

makea bullding easy. Shows
SEND NO MONEY materials need

) ecosts. Hundreds of pletures. No

Write for new edition of Boat chanee for mistake. Ineludes also,

Book today! Sent anywhere, navigation and pilot rules, han-

Pay postmuan £3.00 plus few dling salling eoraft, boat kinks,
cents postage. Outslde U7, 8. boating terms. Everything a bont
and possessions  remit with enthusisst should now., Bl

orider. Money refunded If not 7xi0 Inches, 312 pages. Fino

satisfed, cloth binding.

POPULAR MECHANICS PRESS—Room 536A
200 East Ontario St., Chicago

U.S. GOVERNMENT

JOB { ¥
START

$1260 to $2100 YEAR

MEN—WOMEN

Franklin Institute

Experience unnecessary
Common Education /
Usually Sufficient mc“t';‘.'!:-"-“':?‘,

New 40 hour week ./ _Centlemen: Hush to me

FREE of charge, list of 11.5.
means many Post Government big -pay jobs.

SBand FREE 32-page book de-
Office Appoint- .}"’ m'-]r{ibin Mlnriu,vumlinl;:,l'uourl-.
wor taini D .
M § il 0 et O e ks
& of these jobs.
Mail Coupon ’,’
Today— /
SURE / _
& IR R R S e R e
4
/
/
NG oo s R RS R R "

When writing to advertisers please mention Popular Mechanics
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IPICKED || MANY THANKS RALPH.
\I HAVE A FEW MORE

U THAT

AMTIQUE METAL PIPES IM
PIPE 1IN

maLy FOR YOUu,

ITs THE FIRST

PIPE MADE OF

WY COLLECTION
STEEL [ EvVER |
=y

THIS METAL PIPE COMES FROM

BURMA ., THE ASIATICS USE
SO MUCH METAL WOoRK,ITS
HNOT SURPRISING TO FiND
PIPES MADE OF waRIOUS

ADDS
AM ODD PIPE TO
HIS COLLECTION

TAKE THIS CHINESE -AND HERES A RATHER| [ILL BET THaT | OPINIONS DIFFER
WISTER-PIPE, FOR - TRICKY JAPANESE PIPE,| [COPPER PIPE || ABOUT PIPES, BUT IT'S
EYAMMPLE _ A ', ALSO OF SILVER, BUT FROM SUMATRA | Sracwkin’ PRINCE
LOVELY THING OF ] TRIMMED WITH IWORY J'

SILVER INLAID * n\AND JADE — P A MIGHTY HOT | THAT MAKES A PIPE

WITH ENAMEL ! / SMOKE OME OF LIFE'S

GREAT JOYS
AND COMFORTS!

THE BEST “BREAK’ A PIPE CAN GET

Pipe smokers who make pals out of their pipes agree that
Prince Albert is the tobacco for breakin' ‘em in—and
for forever after, too. P. A. cakes nicely—smokes sweet.
It is “crimp cut” for coolness—does not bite the tongue.
The big red tin holds 50 pipefuls. You needn’t risk a
cent trying this princely smoke. Just take advantage
of our no-risk offer. Swell for roll-your-own cigarettes.

PR A X N N N ﬁﬁ‘i’mmmh A
OUR OFFER TO PIPE SMOKERS
" You must be pleased”’
Smoke 20 fragrant pipefuls of Prince Albert. If you don’t
find it the mellowest, tastiest pipe tobaceco you ever
smoked, return the pocket tin with the rest of the tobacco
in it to us at any time within a month from this date, and
we will refund full purchase price, plus postage. (Signed)
R. J. Reynolds Tobaecco Co., Winston-Salem, N. C.
50 pipefuls of fra-

THE NATIONAL
E lHER JOY SMOKE!
grant tobaceo in every
Y N L N 2-0z. tin of Prince Albert

When writing te advertizers pleagse mention Popular Mechanics

-I-' ;l-.. . ..-. | |
W ERIMB) Clum
cONG BURNING|PIPE'AND
Il icarerre vosacco)|
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ALTHGUGH it covered only a few hun-

dred feet, the recent flight of the
“Gloria,” America's first air mail rocket,
at Greenwood lake in New Jersey, may in
time be considered as significant as that
first historic flight of the Wright brothers
at Kitty Hawk, which covered an even
shorter distance,

Despite the short distance covered, the
rocket mail flight has been termed a suc-
cess because it proved certain basic prin-
ciples important to the world-wide re-
search program. It proved a rocket motor
can lift and propel a loaded airplane fifty
times as heavy as the motor itself. It also
proved a rocket airplane can maintain a

L

MAY, 1936

- i":]-- it 5

No. 5

——

The FIRET ROCKET
AR MA/L FLIGHT

Rocket mail plane on catapult ready for takeoff, and

the finy but powerful motor
L - @ F
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air, From the first flight,
it appears the principle
of the reaction motor is
basically sound, although
it can stand improvement.

The “Gloria” was an
undertaking of the Rock-
et Airplane Corporation
of America, while the
aerodynamic design of
the wings and fuselage

for Aeronautics, Loaded
with air-mail covers ad-
dressed to stamp collectors, the “Gloria”
skidded to a halt on the ice about 2,000
feet from the point of takeoff. The “Glo-
ria’s” two-pound motor actually develops
300 horsepower per minute. On the test
block it registered almost fifty pounds of
reaction on a measuring device. Propel-
ling a 100-pound airplane at a speed of
about 4,000 feet per second, the rocket mo-
tor would develop an equivalent of 160,000
foot-pounds per second.

While the motor is simply a hollow pipe
with no moving parts, its construction in-
volved many difficulties. At present the
main difficulty in building a rocket motor
is in finding a metal or other substance
to withstand the intense heat generated,
about 2,000 degrees centigrade. All the
common and many rare metals melt at

lower temperatures. The “Gloria's” mo-

L4 :
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Left, powerful two-pound

reaction motor of rocket

mail plane. Above, rochet

muail plane gtamp. Below,

how fuel tanks are stored
in fuselage

tor was made of monel metal. When a
better heat-resistant substance is devel-
oped, there will be a great improvement
in the performance records of rockets.
Another important consideration at
present is fuel. After many disappoint-
ments, rocketeers have abandoned pow-
der fuel and substituted liquid fuels, Pow-
der rockets create detonation waves which
cause dangerous explosions. Liquid fuel
lends itself to easier manipulation and
control, and is safer to handle, The
“Gloria’s” motor burned a mixture of
powerful fuels blended in a combustion
chamber. Fuel tank No. 1 contained liquid
oxygen, temperature about —200 degrees
centigrade; tank No. 2 contained a mix-
ture of alcohol, gasoline, methane and
other liquids; tank No. 3 contained com-
f.C-nnl:inlud: to page IEZA]'{?\I
o T B VIR Y i QY
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boards are not the fea-
ture attraction they will
have a place on the pro-
gram. Back of the hlill
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Closenp of one of the four
teaon cable saddles

Galden Gate
( Hridge

Washingion /
Monument

I! o
e 00 4000 M0 BD00 MO0 Bo00 500
# T T | |
] SUMLE [N FEET-Z h | o
' = e -t
:'-HI'_'_\_%_ _* [ i | - IS ol i
} 1 =

- | |
GOLOEM GATE BAIDGE - [SANFAAMCISCO | | |
LS f
= = | 1 ‘

. wulON BRIDGE - HEW YORK CITY
I b 1 : !
} [ 1

AMBASSADOR BRIDGE DETROIT MICH |
|
ek TTTIE i;'_ -_-"-'-"-_i i_—.l.-p-—
OELAWART RIVER RRIDGE - PHILAIHLPHIA

|
e AT _'_;‘_ T_'_:_bi_!"::ni T— I

BAQDKLYN BRIDEE NEW YORK OTY

The Golden Gate Bridge is the longest and
h||:',|'ll"\l wungle BN Bk pension bridge in the _ %
worll Mote comparisen with other bridges &

Photograph and drowing, in oval, showing $35,000,000 Golden bridge with its 4,200-foot span and
its 746-loot towers as it will appear when completed nem%mﬁm:u! would load a
freight train twenty miles long, the concrete required would build two ten-foot sidewalks from Chicago
to Omaha and the two three-foot cables contain 80,000 miles of wire, enough fo erect a wire fence six
feet high on both sides of the highway from Canada to the Mexican border. This triumph of engineer-

ing skill is the first bridge ever to be Aung across a major harbor entr and (Wi the hey link
in the proposed Pacific coast highway sys

Mff'/bafuuud..
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HE white flag is flying from the com-
mittee boat. A circling, sputtering
group of flying “shingles™=% ;i\ oard rac-
ing motorboats={5 trying to kill the last
EW-Seconds before the gun and still hit
the starting line with wide-open throttle.

One eye on the six-foot dial of the clock
and the other on the spurting, zigzagging
boats about them, the drivers edge for-
ward as the single hand of the clock nears
the zero figure, On the committee boat a
group of officials is at work.

“Nine, eight, seven, six—" the monot-
onous chanting of the starter’s voice calls
off the last seconds,—"“five, four, three,
two, one—gun!” With a deafening roar of
unmuffled exhausts the boats slam down
the straightaway.

This is outboard motorboat racing,
America’s fastest-growing water sport.
This year, the American Power Boat As-
sociation, governing body of motorboat
racing in the Ungted States, together with
the National Outboard Association, has
the heaviest racing calendar in years. And
ninety-five per cent of it is outboard rac-
ing. Ip g:_e Efy_regat;as where the out-

a3 B » . :

boards are not the fea-
ture attraction they will
have a place on the pro-
gram. Back of the thrills,
spills and speed of the
actual race—behind the
starting gun—is a high-
geared unit of commitiee
machinery equipped with
modern, scientific appa-
ratus to handle efficiently
the running of the mod-
€N mctorbogt regattn,
Some of the devices in
use have been adapted
from other scientific pur-
poses, Others have been

Gar Woed, Jr., ready for a race, and coast-guard
patrol boat used by race committee

created solely to let young America know
to the split-second just how fast his sliver
of a boat is going. It is from the terrific
grind of the regatta that steady improve-
ment of the efficient little outboard is de-
rived in a large measure,

Outboard racing exemplifies the scien-
tific progress and advancement of this me-
chanical age. This is true not only of the
twn-cynleﬂmﬂ:ors turning more than 7,000

L | L]
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Flying “shingles” at start of an intercollegiate race. The success of such a race is due as much to
careful planning by race officials as to the work of the drivers

revolutions per minute but is also appar-
ent when viewed from the standpoint of
the engineer and scientist, each of whom
contributes to the successful handling of a
race. Engineering skill steps into the pic-
ture from the very first. Laying out and
directing the setting of buoys for the
course requires technical knowledge. A
course-measuring device has been used to
some extent by an American Power Boat
Association official. It consists of an ap-
paratus designed to lay a measured wire
around the buoys, but it has not come into
common use.

The speed of the course may depend
upon how wisely the engineer has plotted
it. Long straightaways with curves held
to a minimum of ness are usually
desirable. In the event of a new record
the engineer is called upon to recheck the
course and certify its accuracy. A few
years ago at an eastern meet, records fell
in almost every event. A jubilant com-
mittee saw its hopes fade when the re-
check proved the course to be short, At
Lake George, N. Y., the Gold Cup race
committee solved its course problem in a
novel way. It started work early and laid

out the course on the ice-locked surface
of the lake with fixed marks on shore from
which to set the buoys in the summer.

Science and its instruments play a large
part in timing a race. Up until a few years
ago timing involved the use of individual
stop watches in the hands of experienced
men. The watches still are used but
Charles F. Chapman, secretary of the
Racing Commission of the American Pow-
er Boat Association, has made a simple
vet highly efficient device by which two
rows of watches may be started or stopped
all at once or, if desired for timing fin-
ishes, they may be operated individually.
All of the watches in this device are cali-
brated by the bureau of standards. Com-
modore Phelps Ingersoll of the National
Outboard Association has a similar appa-
ratus in which stem-action watches may
be inserted.

The starting cannon may be anything
from a yacht cannon or one-pounder on a
coast-guard boat to a shotgun or even just
plain Japanese bombs. These last two are
considered only as emergency measures.
Contrary to general belief, the cannon is
not the official starting signal. The race is
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officially on when the white flag c:umES'

down. The two operations of firing the
cannon and the downward sweep of the
flag on the chronometer man’s eall of
“fire"” are usually simultaneous, however.

Manually operated starting clocks have
found greater favor in some cases than
electrical or spring clocks. Bad weather
or strong winds are apt to play havoc with
the latter type although they have been
used with some success on the New Jer-
sey circuit. Working with the clockman is
the member of the committee with the
chronometer from which time is taken.
The flag man and gun man also work with
the clock and chronometer officials. Scor-
ers and checkers record the times and
numbers of the boats for the summary
sheet men.

To many spectators—although the work-
ing committee seeks to keep them out of
the hectic scene—the pits are one of the
most colorful parts of a regatta. Here all
apparently is confusion and haste with
boats, motors, drivers and mechanics scat-
tered all over the lot. At the pits the
headquarters committee has its headaches.
Usually these officials see little if any of
the actual racing but are confronted with
the human element in the handling of
keyved-up drivers. Registration, inspec-
tion of boats, weighing and launching all
are pit problems. The chief inspector holds

Even girls and women are interested in outboard racing as evidenced by this California contest.
Cutboard motorboat racing is hailed as America's fastest-growing water sport

forth at the pits and out comes his kit of
delicate measuring instruments—microm-
eters and other fine gauging tools—when
a new record is set. Under his watchful
eye the driver or his mechanic tears down
the record-breaking motor for measure-
ments to see that all umls comply with
stock motor rules.

Spectators provide another problem for
a regatta committee, Some means of keep-
ing them informed on results as well as
giving a running account of races had to
be found. Radio brought the answer with
a public-address system. A rubber-insu-
lated cable from the committee boat mi-
crophone to a sound car or station on
shore has proved very satisfactory. The
noise of the outboards means little broad-
casting, however, as the boats are going
by. A short-wave transmitter on the boat
with a receiver on shore also provides the
committee with a private mears of com-
munication with the pits.

Is all this ear-shattering noise and fren-
zied work worth-while? The popularity
of outhoard racing with the public is an
effective answer. Perhaps the very noise
signifying action is a big factor in the ap-
peal. But beyond all that there are very
real thrills—speeds now reaching up to
seventy miles per hour and thrills, spills
and colorful action galore. Split-second

{Continued to page 150A)
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ﬁelqnotéh Coni;rol Runs Baby Railway System
¥

-

General view, above;, of
part of the union connect-
ing railrood svstem which
absorbed the attention of
old and young at a recent
exhibit of the New York
Society of Model Engi-
neers. A real working
knowledge of raiflroading
practice is necessary to
operate this complicated
remote-control system,
complete in every detail

Above, roundhouse of the
miniature railway system
with baby locomotives
ready to chug eout onto
the main line, just one of
the many realistic features
of the model system.
Right, a view of the main
fine of the miniature rail-
way, looking toward
Bridgetown, a section with
heavy traffic
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easuring yvour olfac-

#, devised. An odorous sub-
tance is placed in a bot-

Results In Faster Stoppin

efficiency has beena

49 - Ty tle having an inlet tube%

L]

-

required by the ordinary anti-skid tire dﬂ_,Q y © 4
. h I P

.a\'b

hrough which air can be
forced, and an outlet tube
branching to each nostril.
While the person being
tested holds his breath, a
L) measured quantity of air
is pumped into the bottle.
Your smelling ability,
then, is measured by the
minimum number of cu-
bie centimeters of air you
need to inhale from thé

“‘E{ the odor.
by
Bike Gear Shift ¢
Gives Three

Speeds
Two views of lhtkst safpty-tread tireYwith chart showing how new design o
tends to reduce vibration and give smoother ride C'Ipdhle of three EPEEdS

at the desire of the rider,
Constructed with multiple ribs which a bicycle equipped with a gear-shift drive

roads of the worst type, accurdmg to t
makers, In addition, the tire is long=- 5_.
wearing, practically silent and easy rid

ing. The tread design squeezes out the Lﬁ §
moisture pmked up from the road surface, , ., ‘::)
resulting in a firmer grip. The effect is <
similar to that of a windshield wiper. An § .
important feature is the protection the.

tire gives against swerving when brakes=.)
are applied. The tire stops the car with-
out changing the direction of travel. Plain
sidewalls give it a sleekness that fits in
with the general advance in streamlining.
Engineers of the U. 5. Rubber Products,
Inc., adopted the tread design after tests =
on all kinds of road surfaces.

“Smell-Meter” Tests Ability
to Detect Odors

How good is your nose at detecting

JHopsing open to show gears which are shifted by
odors? At Columbia University a method

ecans of lever near seat

bottle before you detec&f

p

are cross-grooved to give the effect of - h bemg tested in California. A lever per- =
_“fingers"” in gripping the road, a new au- } 1 shifting from one gear to another.

.~ tomobile tire is said to reduce the braking ... The §rive gears are inclosed in a housing.
distance considerably. It will bring a ear “ g ‘_\
to a full stop in two-thirds the rlntumh_.____‘ J Vit e '




TAPPING a blast furnace. The mol-

ten metal flows down & winding

trough and inte a huge ladle car

which transports it to the open hearth
furnaces.




I.EFT, the melter, the sentinel of steel, watching from his plat-
form as an open hearth furnace is tapped and 150 tons of
molten iron rushes inte the ladle, Center, filling ingot molds
with molten metal from a huge ladle which moves down the
long row of molds. Right, fingers of & giant crane lifting &
cherry-red ingot from the soaking pits. From here the ingot
goes to the roll train and the “blooming mill" rolls it into

By
H. W. Magee

ROM bronze to iromn, from
iron to steel, and now a new
era—that of steel and its al-

loys—such is the story of human prog-
ress,

Before the Napoleonic wars, this was a
world of hard labor. Then came steam
to lighten toil, and to lift loads off men’s
backs.

Iron supplanted bronze. Steel dis-
placed iron because it was stronger. Cer-
tain kinds of alloys today surpass or-
dinary steel in physical properties—
strength, toughness, hardness, resistance

| to oxidation, the action of chemicals, sta-

hility at high temperatures, electrical
characteristies and luster,

The physieal properties and char-
acteristies of steel can be changed in an

a long slab,

endless variety of ways not only by com-
bining it with other metals but also by
applving heat. Heat treatment gives al-
muost as much promise for future growth
in the uses of steel as do the develop-
ments of its alloys, Steel is alive. By
heat alone, it is possible to change the
two ends of a steel bar so that each has
entirelv different characteristies. The
heat treatment of metals is still one of
the great unexplored fields of science,

There are almost as many kinds of iron
and its alloys today as there are uses for
iron and steel produets, and the number
is constantly inereasing. Your automo-
hile, for instance, contains about forty
different kinds of iron, steel and steel al-
loys, and those in your car mayv be en-
tirely different from the metals with an
iron base employed for thousands of
other purposes ranging all the way from
massive machinery to domestic cooking
utensils,

To realize the possibilities of these new
alloys, we must first know some of the
properties of the mother metal, iron.
While iron and iron produets form the



_— J. yl
BLAST furnace of the American Rolling Mill Company. Above, steel worker peering into open hearth
furnace, a white-hot slab ready to start through the continuous rolling mill, and steel worker cutting slabs
iate three-foot squares in prapnrnﬁnn for ra1|ir|g inte sheets.
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hase jromn which our eivilization has been
huilt, no on¢ knows when or Ill'l.' whom

iron was discovered.  But it did have to
be discovered because there are no nug-
gets of pure 1ron. Perhaps some early
aborizines built a roarine fire acainst a
bank of reddish earth consisting partly
of iron ore. The prevailing wind served

.*_

.

1

CHARGING an:opsn hearth furnace,  Heat 1s

generated by hot gases forced through checher

chambers under pressure and temperatures of 3,000
degrees are not uncommon.

a5 4 bellows to hlast the hot flame against
the bank. When the fire died out, Tiu."}'
poked about among the embers and
found a few pellets of malleable sub
stanee which made a very superior spear-
head, Some such aecident must
ushered m the iron age,

At any rate, the neolithie genius who
“doped out™ the seeret to have
spread the news, for the remnants of
ancient furnaees are seattered all over
the world, and a wedee of wrought iron
was buried in the great pyramid of
("heops probably as early as 3,500 B.C,
The real forerunner of our modern blast
furnace, however, was the Catalan forge,
a very erude furnace developed in Spain
some 150 yvears before Columbus discov-
ered Ameriea. It burned ehareoal and
used a blast of hot air to smelt a malle-
able it'mt_

Some of the troubles of these 1'iI1'|I'-'

ilj|"|l'
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PONDEROUS ingot, above, being
]:hﬂsS-'E‘_'J back and forth r'hn;luqh- r'rli-_qh.h'-
rolls to reduce it to a f‘wamy-fn:ﬂ slab.
Left, stream of molten metal spilling

inta ladle from "hot car.' .
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metal workers are explained by the very
nature of iron. Iron ore is a natural de-
posit consisting of the iron held in the
chemieal grip of oxveen. Under the in-
fluence of high heat, oxvegen's strangle
hold on the metal ean be broken li}' car
bon. The first primitive furniaces pro-
dueed a small ball of metal, soft and mal-
]E‘.'I,h]l" a \'.‘1!'|s=1_a' of \I.]'nt]th ITOT,

Then a great diseovery was made—a
discovery which affeeted the future of
civilization. It was found that when
more charcoal was present in the fur-
nace than was necessary to combine with
the oxyvgen of the ore, the liberated iron
absorbed enough of the excess carbon to
change its own nature. The intense heat
produced a fluid metal in the hearth of
the furnace instead of the stiff, pasty
ball of malleable iron. It also was found
that this liquid iron eould be “‘cast,”” or
poured into molds and made into shapes
useful to man, so it beecame known as

LlFl'lNG steel sheets from the roll table in the

finishing mill as the merning sun streams in through

the windows and, below, dipping & sample of

molten metal from the open hearth furnace to be
sent to the laboratory for analysis.



cast iron. That was a great stride for-
ward in the iron age—the knowledge
that a surcharge of three and one-half to
five per cent of earbon gives iron a fluid
quality while hot and an extreme brittle-
ness when ecold.

Next came steel, the master servant of
mankind and the first alloy of iron, Steel
has neither the softness of malleable iron,
whieh is low in earbon eontent, nor the
hard brittleness of ecast iron which is
high in earbon content. The early metal
workers made very fine sword blades by
hentine rieh ore in emall aloged erueibles

A RIBBON of steel as it speeds through the con-

tinuous rolling mill and, at left, the end of the

journey through the mill. The man is measuring
the gauge of the red-hot ccil.

allowing the metal to absorb about two
per eent of earbon instead of the three
and one-half per cent or more of ecast
iron. The result was earbon steel. When
hardened by cooling quickly in water, a
forged-out blade of this material eould
cleave a piece of iron without dulling its
edge or eut in half a piece of silk floss
tossed into the air,

The trinmvirate of wrought iron, east
iron and steel formed the basis of the
iron and steel industry. As civilization
advanced, the world needed more and
more iron and from this need there



LAaDLE pouring molten metal inte inget molds. When the valve in the

bottom of the ladle refuses to close as the ladle is moved from one mold

to the next, a display of fireworks worthy of the Fourth of July results as
the metal strikes the edges of the molds.

evolved the blast furnaece, a modern adaptation of that early
Catalan forge, The blast furnaee, a great hollow bell-shaped
tube, operates like a glorified base-burner coal stove. Ore,
coke and limestone are dumped in at the top and a mighty
blast of preheated air is foreed in at the bottom. Coke is the
redueing agent and limestone is the fluxing agent, A pool
of molten iron forms at the bottom of the furnace with a
layer of molten slag floating on top, The 1ron and slag are
drawn off separately. The molten stream of iron is some-
times guided into huge *° Thermos Bottle'’ ladle ears where
it 18 kept hot for delivery to the open hearth furnaces.
When the molten metal is not needed for immediate use in
(Continued to page 1184 )




Painting the rocky
walls of a mountain tun-
nel calls for special
equipment, and when the
“decorators” move into
the Colorado river aque-
duct tunnels in southérn
California they ride a
platform ¢ar over which
is mounted an iron col-
lar. This horseshoe-
shaped frame with its
spring wire “feelers”
gauges the size of the
tunnels. An air receiver
is connected to the air
line of the tunnel, and, by
way of a reducing valve,
feeds the paint guns. A
crew of three men paints
1,000 feet of tunnel in a
day. The machine is used
also as a template for
scribing timber supports.

One thousand feet a doy of tun-
nel wall can be painted by a
three-man crew riding this
traveling platform. Wire “feal-
ers” extending from the iron
collar gauge the size of the tun-
nel. Paint is fed by oir guns

Testing headlights for brightness and focus with “el
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Adjusting automobile
headlights to proper fo-
cus and brilliance has
been simplified by the
use of the “electric eye”
on a portable screen. Re-
quiring no battery or
wiring, the instrument is
wheeled about ten feet in
front of the car and the
headlights switched on.
With a few simple ad-
justments, you can read
on the photoelectric “op-
toscope” the candlepower
of the headlight and its
aim in terms of inches
drop per twenty-five feet.
The tester is useful to ga-
rage men, helping them
“sell” headlight service.
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Raising plants in bottles used to be a
hobby of Miss Clara Hires, schoolteacher
of Millburn, N, J.- Now her hobby has
grown into a greenhouse “nursery” in
which hundreds of plants are flourishing
in sealed bottles, nourished by a jellylike,
translucent artificial soil. Miss Hires and
several assistants, including mechanical
ones, devote full time to these bottle-
raised plants, controlling normal or dwarf
growth by the chemicals in the synthetic

o -

b
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e |

HANICS

; LY
ive/on’Synthetic Soil

——

Tap, transplanting from oufgrown bottle;
right, light meter measures sunshine
“doge*’ ; below, paper cup as bottle cap

soil. %ﬁhing is ever added to the
b T Muda in which the seed is first
placed—a mixture of agar-agar
with certain chemicals, sufficient
to sustain life for vears, Moisture
is continually replenished by mist
collecting on the inside of the
bottle and “raining” back on the
plant. Light is necessary, but di-
rect sunlight would burn the
plants and Miss Hires tests the
light frequently with a light meter and
also has automatic alarm bells which ring
if the light becomes too intense. In ster-
ilized, sealed bottles plant diseases and
insects are excluded, and bottle-raised
plants which are transplanted to outdoor
gardens are hardier than those started in
natural soil. Some bottles are permanent-
ly sealed with metal caps and a special
glue; others are capped with cotton wads
and p‘?per cups so that the plant, when it

Ly T ha
. A



oy S L

POPULAR MECHANICS
Planes Drop Feed for Birds

- Threatened with Starvation

has outgrown its first
bottle, can be transplant-
ed to a larger one or to a
garden. From the mo-
ment the seed is planted
in the transparent jelly,:
every stage of growth is
visible for study.

—%244
Pictures on Glass
in Ballroom
of Big Liner

Panels decorating the
ballroom of the super-
liner, “Queen Mary,” are
glass pictures produced
by a London artist.
Wheels Tor cutting, ap-
paratus for sandblasting
and acids for burning are
the tools and materials he
uses. Delicate colors and
tints are drawn from the
sheets of glass. Sometimes
color is burned on in a
kiln. The panels required
eight mnnths’ wprk. {[

Artist al wo

i iy Fwmg
L] g ¢

14

nl’l’i‘% panel 'tD ﬁll:_ulcd in decorat-
ing ballroom of the “Queen Mary." Note intricacy
of some of the patterns

Loading hundred-pound sacks of seed aboard an army plane at Newark,
N. J., to be scaltered over the country for hungry birds

When lack of feed in the open country threatens the bird
population with starvation, “birdmen” come to the rescue.
Hundreds of pounds of seed were loaded

at Newark, N. J. _and ..
mmu—ﬁm- bep 10

taken aloft to be sea

on an army plane

W2

A

n-:_.._

tryside for the birds last winter. State

game officers, sportsmen and army officers
cooperated to feed the birds.

FoY 3.

Electric Putty Softener Aids

Removal of Old Panes

Designed to speed up removal of panes ¢

from old windows, an electric device soft-

ens hardened putty x-.:th t damaging the

sash. It plugs in-
to the nearest
socket, either al-
ternating or direct
current, 110 volts,
The softener fa-
cilitates removal
of large panes of
glass without the
usual danger of
breakage or chip-
ping at the edges

and curners z
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The FREIGHT. TRAIN

NU‘ LONGER does the lowly
frexght train puff and 1_1:-1.11].
frem one siding to another, lin-
gering at water towers while the
crack flyer whizzes by; no longer
does it wait patiently for oppor-
tunities to move between passen-
ger trains; and no longer is it
known by a number only.

Freight trains now run on reg-
ular fast schedules of their own,
and—what is more—the crack
freight train of today sports a
name instead of a mere number.
There is the “Speedwitch” be-
tween Baltimore, Philadelphia
and Boston each way every night
carrying merchandise; “Man o
War” carrying live stock east
from Chicago; “The Greyhound”
carrying its live stock burden
from St. Louis east; “The Packer”
from Chicago; “The Gaswagon”
carrying automobiles from De-
troit eastward; “The Ranchman”
carrying perishables from Cali-

) “fornia and the, .southwest; “The
Top, hauling a Boston and Maine freight up a grade. Below, Derby” carrying perishables from

“it's “bottoms pp’Lat-t Ballimore a 6 coal pier as giant . g
4 hands puh up a steel hopper car and dump its carge Chicago to Louisville, and “Uncle
- gt .
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Remus” carrying oranges
and grapefruit from Flor-
ida to Boston. And ev-
ervone of these erack
freight trains lives up to
its name, following its
schedule with the preci-
sion of a de luxe limited.

In the last ten years
the average speed of
freight trains has in-
creased thirty-two per
cent. The electrie loco-
motive has almost revo-
lutionized the freight
train., The steam locomo-
tive is powerful, but its
power is limited, while
theoretically the electric

locomotive can draw al-
most unlimited power
from its source of supply.
Few, if any, railroads are free from grades,
and while a hill may be barely perceptible
to the powerful steam passenger locomo-
tive, that same slight grade will slow
down the most powerful steam freight lo-
comotive with a long string of cars behind
it. But the electric freight locomotive
merely draws more power from its over-

Rubber-tired box car of top is trailer hauling less than carload freight
between stations. Bottom, airplane is shipped in end-loading box car

head line and maintains its speed. While
freight trains have achieved speed and
style, freight cars themselves have dressed
in modern fashion and gone specialist. A
streamline car that carries 6,000 gallons
of milk is being tested in New York's dairy
region. Milk tankers are now glass-lined
for sanitary reasons., Auto-loading de-

jl{'}“- " 2
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F BORDIN'S

Tep, “covered wagon"™ weather-tight hopper car for cement. Center,
streamline milk tank car. Bottom, cutaway view of auto-loading car

vices that pack automobiles compactly in
a boxcar are saving freight space for ship-
pers. One company is manufacturing “pa-
per bag" wrappers that form a weather-
proof shrouding for automobiles loaded on
flat cars, taking advantage of lower freight
rates on “flats,”

The Liquid ic_Corporation has
built welded steel cars with tapered sides

balsam wool to ship Dry
Ice safe from evapora-
tion. In place of the old
refrigerator cars with
air-chambered wooden
walls and floors a foot
thick, insulated steel cars
with icing arrangements
or mechanical refriger-
ating units and vastly
greater loading capacity
now hurry fresh vegeta-
bles and fruit across the
states to you. Hopper
cars for cement, phos-
phates and similar “ per-
ishables” wear water-
tight metal covers, and -
seventy tons of bulk ce-
ment can be dumped into
one car instead of pack-
ing in bags. Steel con-
tainer cars are “special-
ists” in carrying less than
carload freight between
metropolitan centers,
where the containers are
lifted off and on the cars
by cranes. Each car ac-
commodates five contain-
ers of about 400 cubic
feet capacity. Small lots
of freight thus can be
carried from one station
to the next with a mini-
mum of burden in load-
ing. Tank cars usually
are owned by the ship-
ping company, since they
are reserved for trans-
porting one particular
product. An oil company,
for example, loads its
tank car with top-grade
lubricating oil and would
not want the car filled
with a lower grade oil on another trip for
fear of contamination. Acid is carried in
tank cars lined with lead, rubber or nickel.

One of the latest applications of the car
builders’ ingenuity is the convertible box-
car. Because of its limits of shape, size
and loading the boxcar has not been eas-
ily adaptable to all types of freight. The
Baltimore and Ohio railroad has built a
fleet of light steel boxcars that can be
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loaded as usual from’ the sliding
J side door; or it can be transformed
_into a single giant bin for wheat,
Y " corn, cement, sand or any bulk
- product. Lift up the floors and
cgou find a steel hopper bottom.
"Trap doors in the roof open for
% Joading. The cargo is quickly
“dumped from the floor hoppers
¢rywand chutes at the end.
Freight trains are not dressing
up in sport togs just for the sake
.?"’ uf personal appearance. There is
.—-euunumy in the new metal cars.
“+Not only do they offer greater
I_‘Capal'.‘it}? and better protection for
-g.shipments, but the light steel al-
2 loys and aluminum save consid-
¢ erable tonnage. +One boxcar of
., Cor-Ten steel weighs7,900 pounds
11355 than the standard wooden
= car. Another car of welded Cor-
"'.ﬂ, Ten and special alloy construction

M 'i‘.I
.

cars, have developed a
stainless, rustless steel
hopper. Containing
eleven per cent chromi-
um, this abrasion-resist-
ing car is expected to
outlast by several years
the former type.

Sixty miles an hour is
not unusual speed for a
freight train today. Truck
and airplane competition
is goading the old-time
“slow freight” to a fast
pace. The average speed
of freight trains in the

L.

Above, loading Dry lce aboard insulated car with sloping steel sides.
Below, race horses ride in style in this Chicago and North Western car
—-

United States quickened
from eleven and one-half

Hisanttn <
weighs 10,200 pounds less than a similar
heavy steel car built in 1933. Steel hopper
cars look tough, but their life is actually
short because of corrosion and wear, has-
tened by rain, atmospheric conditions, but
especially by sulphur-bearing coal and
ore. The average life of a coal hopper car
body is nnly eight to twelve years. Steel

dactprs to lengthen the life of these

miles an hour in 1924 to
sixteen miles an hour in 1935; and that in-
cluded the way freights that stop at every
milk depot. Perishable shipments set the
pace for other freight. The Baltimore and
Ohio marked up a record in 1935 by haul-

ing a trainload of bananas from Baltimore

to Cleveland in fourteen and one-half
hours; formerly thirty-six hours was good
{Continued to page 124A)
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Planes Attack” New York S i
+ . . locomotives and sturdy
l-n Mlmw Air Rald by Army streamline, light steel
: cars capable of this t
s, rific speed already hav
B [ Loen engineered, al-
though their safety a.ndg)
ability to maintain high
speed have yet to be
proved. But public de-
mand for fast travel an
fast freight is growing,
and railroad executives
already are planning to
step up passenger sched-:
ules and operate freight

traffic at sixty to seventy
miles an hour.

Fic

Two-Way Reflector._
at Curb Easy for
Driver to See > )

Visible to drivers ap-
proaching from either di-
rection, the latest curb-
stone reflector appears
red to one and white to
the other. The motorist
approaching a bend sees
a red reflector on his
near side or a white re-
flector on his off side.
The two-way reflector is

Group of planes preparing to “attack™ the city of New Yorh in recent set into a small recess in
maneuvers. Defending forces dreve off the enemy the curbstone.

Recent maneuvers of army air forces
gave New York a taste of what might
be expected if enemy flyers should attack
the city., From Concord, N. H., army
planes swooped down on Manhattan's sky-
scrapers in a mimic air raid, while from
Mitchel field ascended a defending force
which engaged the “enemy’, off the bat-
tery and repelled them in a short battle.
Cities in many foreign countries have been
subjected to similar “attac

Two-Miles-a-Minute Trains
F 1_? () Seen in Near Future

Passenger trams roaring over the rails . . mﬁ oF the W ihaiid rocknses aeross
at 100 to 120 miles an hour may be a com- to motorists :! : E E
/.

Doy @ae, p /ZS‘MA e i N




ALY

IJ

Sound of Candle Llﬂﬁts Bul

By a feat of modern magic, the “noise”
of a candle’s flame in London turned on a
historic electric-light bulb in New York,
and its light set ablaze in the Museum of
Science and Industry in Radio Ll*ﬂ bank
of highTin{ensity mercury vapol lamps,
svmbolizing the new day in illumination.
This was part of the ceremony dedicating
the museum. At the desk of Michael Far-
aday, great English scientist a century ago,
a candle was lit. Sound-recording appa-
ratus caught its imperceptible noise, car-
ried it by short-wave radio to America,
where the 'Ijﬂpl.ﬂ‘ﬂ_ set alight one of the
m:uxm]l \‘Ji_:!ppm amps i;nh as George

(L f

DR IMAL WETTINGHOULE )
LTORPEN LAl wa g

Elusive Spark ﬂﬁ,lfﬂ Is Electrical Says Famous Su'rge

Is electricity the basis of life? Dr. George
Crile, famous surgeon and a founder of”
The Cleveland Clini his recent book,
“The Phenomena of Life,” puts forward
the theory that ElECtric?" is the elusive
spark of life, He believes our bodies are
made up of cells which are really minute
but powerful electric farnaces or “radio-
gens.” Scientists generally have not ac-
cepted Dr, Crile’s theory and a test would
require collaboration of investigators in
many fields of scien e. Briefly, Dr. Crile's
theory 15 that oxidhtion 'ﬁmﬁum-‘_-s radiant
energy, .rag];ant energy generates electrie
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Above, "Stopper” lamp beside” W% o~

“eglectrie eyve."” Droawing troces
electric impulse from candie to
mercury vapor !-gh;a

Westinghouse-employed
to iTuminate the World's
Fair at Chicago in 1893.
An.“electric eye” picked
up the glow of the Stop-
per lamp and actuated
switches that turned on
the mercury vapor lights
in which electricity is
sent through metallic or
gaseous vapor instead

a filament.
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currents in protoplasm, electricity is ‘lhe
energy that governs the activity of proto-
plasm, the normal and pathological phe-
nomena of life are manifestations of pro-
toplasm, therefore the phenomena of life
must be due to radiant and electrical en-
ergy. Dr. Crile believes the liver, bra

and adrenal glands “provide the clue lu
the control of energy that most immedi-
ately governs life, the failure of which
causes death.” He defines protoplasm as
“a system of generators, conductance lines,
insulators and infinite numbers of infi-

nitely t}]m films to hold electric charges.”
e
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uture Air Liner’ in Film Aids Plane Builders
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Scene from motion picf{lfr}:’mwl'ng how producers expect the future air liner fo look. Note map, which
lights up ax the plane travels, and the comfortable chairs

Q\. Designed for use in a.mﬁiiﬂﬁla_rﬁtture. an ‘F‘éo:&c}ete Bomb Trains Pilots

“air liner of the future” s features A .
%  which officials of air transportation com- of ;4 Air Squadrons

‘7" panies have decided to adapt to planes Instead of bombarding targets with
«. now under construction. The movie ship costly bombs, army aviators take dummy
; has upholstery of blue, fashioned from a : !
" material resembling chinchilla. A red and

"y white neon-lighted map, with chromium
" background, outlines the transcontinental
. route of the plane. As the air liner moves
. along the route, the map is lighted to
« show the position of the plane at all times.

™ More comfortable seating is another fea-

b, :

:-'tUIE of the eabin.

," " q[Popular Mechanics Magazine does not

publish the name of the maker of, or deal-
* er in, any device described in its pages, but
. this information is kept on file and will be
*" furnished by our Bureau of Information
*’ upon request, accompanied by stamped,

. Dummy, beo made of concretgwhich i used f
.. self-addressed envelope. a’l rs i ﬁ
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bombs of concrete_aloft Mnb:le Air Cﬂﬂd:tlnner Services

Cabins of Big Transport Planes :3

-‘- .

on training flights. These
imitation bombs cost only
six dollars each and

667

weigh 1,100 pounds. Al-
though not perfectly
streamlined, they can be
dropped on a target with |

considerable accuracy, :
and are being used to
drill ground crews in
handling bombs and to
study the effect on air-
plane formations when
they are dropped. Two of
the dummies can be car-

ried by a plane. .
£25 >

Floodgates Guard
City When River
Spills over Bank

When spring thaws in
the high sierras of Cali-
fornia send freshets down
into the valleys, the peo-
ple of Sacramento close
their flo tes and bol-
ster the dikes that keep
the capital city dry. Steel
gates are thrown across

highways which might
be transformed into rush-
ing streams if the neigh-
boring rivers spilled over
their banks.

cabin of big transcontinental fransport plane

L
Photo snapped on cold day shows air conditioner supplying warm air for (-S;

for cooling them in summer, a mobile air-conditioning unit

Used for warming the cabins of airplanes in winter and ﬁ

is the latest adjunct to

Preparing to

was designed

y he Moodgates across o highway leading into Socra-
mento, Calif,, as rising river threatens te overflow into city

cooling air.

- - | the modern ai
b=
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i rans- \
estern g
Air, Inec,, as a maans of s
ble

|
| at the beginning of
After the planes al're in ,:j:\
the air, special steam —~
heaters supply warm
winter and the air stream ) ™~
N

continental and

in

at higher altitudes cools
the eabins in summer, \A
large hose from the unit

is introduced into th
,] cabin of the air liner to
conduct either heat or
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Thirty M|LL|ON

%ars

Cutaway drawing of the "Queen
Mary™ and artist's sketch, loohking
down on forward dechs

any man can run a ship, but
only a Scotchman can build
one. There is no gainsaying
that Scotchmen around
Clydebank are shipwrights
worthy of their calling for the
seagoing monster that for five
yvears has stood like a tower-
ing landmark of John Brown's
shipyard, fares forth with
new standards, comforts, safe-
guards and equipment. And

l_’ﬂIVE yvears in construction, England’s
$30,000,000 masterpiece of shipbuild-

ing, the “Queen Mary,"” represents the lat-
est achievement of British materials and
Scotch engineering, a combination that has
maintained England as mistress of the
seven seas.

Among old salts there is a saying that

GE8

the British and Scotch are so
proud of their work that they
are rushing plans for a sister ship. The
“Queen Mary” is really two ships, one in-
side the other. Between the outer and
inner bottoms there is room everywhere
for a man to, walk erect, while the outer
and inner sides are 5egaraied by as much
as twenty feet, and this double skin runs
up to a height of forty feet. The inside
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shell is inhabited by the crew
and passengers who are pro-
tected by 160 watertight com-
partments in the outside shell,
Within the shells are thou-
sands of rooms, and shops,
theaters, restaurants, lounges,
parlors, swimming pools, prom-
enades, gymnasia, libraries
and gardens.

One promenade deck is long-
er than the facade of Bucking-
ham palace. If stood on end,
the “Queen Mary” would top
the Eiffel tower by thirty-four
feet. She smashes all records
for engines in a floating bot-
tom. These monsters can de-
liver 200,000 horsepower to the propeller
shafts, 50,000 horsepower to each propeller.
Power means speed. The “Queen Mary"
is out to beat records, and she doesn't ex-
pect to strain herself to do it. An early
announcement said she would sail at thir-
ty-two knots “without pushing.” This may

Fﬂh = |F_L‘L_ k|

=
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Seraping bottom of the huge liner in groving dock during early
days of construction

be interpreted to mean she will chalk up
about thirty-five knots if the skipper
wants to push her a wee bit.

Commodore Sir Edgar Britten will run
the “Queen Mary” from a “brain center,”
the ship’s chart room, next to the wheel-
house. A glance around dials and indi-



Drawing represent-
ing one of the spa-
cious public rooms
af the British liner,
and, at left, shetch
showing the aft
dechs of the " Queen
Mary," enly a small
part of the total
deck space aboard
the liner available
for promenading
and sports

Right, muain swim-
ming pool of the
“Queen Mary." [t
is decorated with
porcelain tile of
straw color, crossed
by bands of emer-
ald green and fire-
box red. The pool
iz equipped with an
anti-splash device
and an ebservation
baleony extends
around three sides
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cators in this room gives an offi-
cer more information than a regi-
ment of foot messengers could
bring in. For communication with
the outside world there are thir-
ty-two different radio bands or
wave lengths divided as follows:
eleven for short waves, nine for
radiotelephony, seven for long
waves, and five for medium waves.
To broadcast wireless signals, the
Queen Mary’s” operators have
nine séparate aerial systems. The
main aerial is 600 feet long, one
auxiliary aerial is 150 feet long
and there are three short-wave
aerials, three receiving aerials
and one emergency aerial. Two
ship-to-shore telephone circuits
are available to passengers. She
is the first ship to have worldwide
telephone booths distrib-
uted around the decks,
but passengers will also
be able to talk direct
from their staterooms.
The radio system oper-
ates on a total power of
seventy kilowatts. The
machines for supplying
this power are duplicat-
ed, in the event of power
wpgi ])l}i‘% In"a gtave emer-
gency, the radio- “statidn'
can switch to power from
storage batteries.

The automatic trans-
mitters and receivers can
handle up to thirty ra-
diograms per minute.
Sending a single mes-
sage by the old-fashioned
hand method required
about a minute but the
high-speed communica-
tions of the “Queen
Mary” will handle press
dispatches, private mes-
sages, weather reports,
stock quotations, and

eiephone conversations
: i'uv,gletaneaus]y. The new

mo crow s-nest has
electrid hefters, te]e-
phones, and hu:ﬁers
lookout station is 130 feet

_—

sumpiion

_’tp :

!

Part of spacious aft section of sun
deck of "Queen Mary.” Below, oil
gauges which tell engineers exactly
how much oil is contained in each of
forty-seven tanks, and rate of con-

L A

above sea level, and is
reached by a ladder in-
side the foremast.

The “"Queen Mary" will
run the year round, and
despite weather condi-
tions, expects to deliver
passengers on frain
schedule. As a matter of
fact, weather outdoors
will mean little to the
passengers because the
“Queen Mary's" air-con-
ditioning system is the
most elaborate ever in-
stalled in a ship. Passen-
gers have individual con-
trol over the amount, of
cold and warm air fid-
mitted to staterooms and
the air in dining rooms
and lounges will at all
times be under complete
cantrol.

The Scotch shipbuilder
has a contempt for other
people’s “margins of
safety.” What is general-
ly considered safe is risky

{Continued to page 124A)
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Camera Sees Sun Skim Earth
over Alaska on Shortest Day
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Snow-covered city of Fairbanks, Alaska, in ghostly light of December sun
as camera records its march across horizon on shortest day of year

Days are lengthening now in the lands
of midnight sun, but back in December
when the sun was working only a four-
hour day up in Alaska a camera was set
up as “timekeeper” to check up on “Old
Sol"” at intervals. Every quarter hour the
shutter was snapped, from sunrise at 9:52
a.m. to sunset at 2:04 p.m. on December 22,
shortest day of the year. The result was a
spectacular photograph showing the sun
first peeping from behind Mount Hayes,
then skimming across the southern sky
just above the horizon, in successive steps,
until it disappeared.

Branding Needle Used as X-Ray
5\’5 by Old Violin Makers

How the master violin makers of the
sixteenth century found perfect wood for
their instruments has always been a mys-
tery. Now it is believed they may have
tested the wood with a hot branding nee-
dle, for the marks of needles can be seen
on many old violins, Studying the com-
position of wood in ancient violins, Prof.
K. Lark-Horovitz at Purdue University
diScovered the bra - e test to
same story as an X-ray study

POPULAR MECHANICS

of the wood. First the
wood is lightly coated
with wax. If the wood is
homogeneous, when
touched with the brand-
ing needle the melting
wax forms nearly a eir-
cle around it. If not ho-
mogeneous, but possess-
ing grain, the branding-
needle test shows a long,
narrow elljpse. LJ

Repeating Crossbow
Is Machine Gun’s
Grandfather

Three hundred years
before modern machine
guns were invented, Chi-
nese huntsmen and war-
riors pumped arrows
from the machine gun's
great grandfather—a re-
peating crosshow. In a
Los Angeles museum one
of these ancient weapons i1s on exhibit.
This bow is of dark wood, nearly four feet
long. Along the top of the weapon is the
magazine, a narrow slot which would hold
twenty arrows. As fast as one shaft is

fired, another aff‘uw drops in i
CE ‘-_J"" '

Ancient Chinese repeating Wrissbow with magazine

that held twenty arrows for rapid firing

A,
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Future ‘Sea Dogs’ of Air Train in Flying Boat

€ Fox Fhoboe

Crew aboard big seaplane prepares to cast off for training fight. These young officers are getting their ' oy
“sea legs" in order that they may command transoceanic air liners some day o i

Great Britain is training a new type of
“sea dog” to command her ships. Aboard
flying boats at Hamble on the Solent,
senior captains of the Imperial Airways
and the newest probationary officers are
qualifying, side by sid r their “sea

£ . V=
Small Metal %astener for Wood ]oin As Eas IY' -

Designed for making or strengthening
any type of wood joint, a small metal fas-
tener is handy for the amateur or profes-
sional carpenter and woodworker, It has
curving prongs which draw the sides of a
wood joint together firmly as the fastener
is hammered. There is no shearing or
splitting of wood fibers. The fastener is
cadmium plated to prevent rusting. It
may be used in stores for making display
frames, counters and shelves; in the home
for making and repairing screens, sash,
tables, chairs, garden furniture, toys and
general work, and in the maintenance de-

legs.” Later they will be in command of -
the great air liners which will be used in
transatlantic service. The officers learn

an entirely new kind of flying and a new

kind of seamanship aboard these class<5.~
rooms of the air. -

+

partments uf% curp?at‘mns. '! a.’ drz E. two piece
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TE; Manta ray or batfish such as attacked the diver in the incident related by the author. They weigh up

— _Bymt- J(}hﬂ D. Cl‘ﬂig

EAR a group of islands off the west
coast of Mexico under nine fathoms

.:_ . of crystal water lies a chest of gold. The

~_gold came from lifornia but never
)
N

"™ reached its destimation cause the ship
was attacked by pirates, the captain and
:most of the crew massacred and the boat
busded. This was in 1868,
In 1932 a small party of motion-picture
echnicians joined me on a vacation cruise.
We set out over uncharted seas, camou-
flaged our treasure hunt under the guise
of a fishing expedition., We had camera
equipment aboard including two under-
sea cameras of my own design, and we
_hoped to film many strange happenings,
including the finding of the treasure.
We found the sea teeming with fish vo-
racious beyond our fondest hope and there

674 ; - g
o y B M

e lamath s tow L. et

to 10,000 pounds and grow lo be tweniy-five feet wide

followed days of fishing that would make
any sportsman turn green with envy. We
caught giant sea bass weighing 300 to 400
pounds; yellowtail, tuna and skipjack by
the skiff load. In'one place as far as the
eye could see the swordfish were jumping.

Antonio, one of old Mexico's true sons
of the sea, joined us at the cape. He was
dark, wrinkled and full of sea lore. He
had several pet superstitions at which we
at first laughed. One of them concerned a
porpoise. We don't laugh at that legend
any more.

It was on this trip that Jim Ernst lost
his life. Jim had a healthy interest in ev-
erything. If it was dangerous and provid-
ed a thrill, so much the better. We learned
to dive off Cedros island. It was out-of-
date, patched Japanese gear we used, but
it held out the water and kept in sufficient

air, That first dive was a trip into fairy-

L3 .
- 0 0 SR A



AT S L] D 4 W W

o =, X -
f""“-"” ooy, WSt v’
- f\ 1 *- oynd T - i
; ’. .‘ ) i- -
RTCL VE AT SN T R .

--

*"’n I'l
|
il
Ct?

T v . . '.
¢

Ll ™

sland. Jim and I at once
®hecame devotees. There
“oClavere no phones so we
« .devised a series of jerks
. that spoke a language all
© =JDur own.

4 On one of my dives 1
* «saw a Garibaldi or deep-
- sea gold fish, and was re-
= Jminded of our quest for
» ;‘:_;unlccn treasure. We
_ wpurchased two diving
“%, gears from the Japanese
_.and proceeded on our
.way. It was the day fol-
w= < Jowing that we ran afoul

Antonio’s legend.
During our years of
making adventure mo-
&’ tion pictures we have
occasionally run into
streaks of bad luck when

.*: lim

-.-t.u ' 5 - -
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Diver enacting movie scene in forty feet of water for the : . g e
picture production, “Sea Killers,” and boat used on movie plication to our expedition, and
trip to lower Mexico {Continued to page 114A)
P 2, A Bt ik i@ vy T ' 675
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everything seemed to happen
otherwise than planned. At such
times we returned home with a
medioere batch of films but with
memories of incidents that hap-
pened, and which we somehow
missed shooting, that would curl
the hair of the most hardened ex-
plorer. There is no accounting for
these runs of hard luck. Some-
times broken traditions and su-
perstitions are blamed. It is easy
to scoff at such things but we
have sometimes taken apart, as it
were, such legends and their ap-
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“Cellophane” Sail Gains Speec?‘
0 for Racing Boat

Cxb

“Callophane™ sails, shedding instead of absorbing
water, are expected to gain speed for small boats

Waterproof sails of Cellophane are in-
troduced to the yachting world this year.
Since they are unaffected by damp air,
rain or sea water and do not gain weight
by absorbing spray, they retain their
“flow lines"” almost indefinitely without
stretching or sagging. It is anticipated
that small racing boats with these smooth
Cellophane sails will attain greater speed.
Tests have demonstrated their fitness in
navigating, the only disadvantage thus far
developed being the necessity for rolling
Cellophane sails instead of the usual
method of furling. It is likely that roller
reefing gear will be used.

Gold Production Passes Billion
| bl as High Price Spurs Mining
11" Gold mining became a billion dollar in-

dustry in 1935. Preliminary estimates of
world production indicate more than 30,-

R\é ‘
%

? Latest Winter Garb for Pilot

” W W Wl'\l’
L

H.,&. NI i S 3 ’
000,000 ounces of ellnw metal wer

dug. ten per cent above the previous year
and worth more than a billion at the cur-
rent valuation of the dollar. Leading pro-
ducer was the Union of South Afriea, fol-
lowed by soviet Russia, the United States
and Canada. Russia showed the large
percentage increase. Gold mining beg
to gain after 1929, and was spurred int
activity when Great Britain and the Uni
ed States abandoned the gold standard and
nearly doubled the value of the metal.

2?&3 More Comfort ¥
Hﬂr&

d warmth, comfort and conven
ience in winter flying are claimed for t
new style equipment tested recently b
the air corps. There are new types of hel-
mets, jackets, trousers, mittens and boot
An individual pup tent which may
folded into a compact roll contains an
eiderdown sleeping bag, blankets and
pneumatic mattress and pillow. Each mem
ber of the crew sets up the waterproof

tent under the airplane wing. The ].:-t—il:sl;gé

Pilot holding trousers used for winter Aying. This



helmet is formed to the  TTap,onty.T'on Telescope Eye

wearer's head by a series

justi ords, and a *
of adjusting cords, and 2 Qhogthed in Steel for Travel -
places the usual neck '
strap. An arctic collar
that straps nearly to the
eyves eliminates the need
of a face mask. Lamb and
sheep shearings are used
as clothing lining and are
so warm that electrical

heating is u ESSary
— a2y
Gold Mining Tru
Speeds Work

in Desert

Gold concentrating at
300 feet below sea level
in the southern Califor-
nia desert is made easier
by mounting necessary
machinery on trucks.
The motorized prospect-
ing and mining unit op-
erates in an area where
the temperature is 130
degrees during the day
and the sand is so deep
that special chains are
required to keep it
Iiaﬂﬂat"l‘

has a large fleet of trucks : u:—f‘vv - A S 3
* xperts inspect ¢ ONEYVCo glass of ¢ gigantic telescopic mir-
:!'n th'E: qEEEI't to S?EEd up ror, revealed for the first time when it was lifted into vertical position -
its mining operations. and encased in a prolective steel n‘&fﬂr shipment across the continent

*  To protect its edges on

the long trip from Cor
l / ;}f ing, N. Y., to Pasadena,
J (4 Calif., the 200-inch tele-
| scopic mirror to be in-
stalled in the Mt. Palo-
mar observatory has been
sheathed in a ring of
steel. After this ring was
in place the twenty-ton
disk, largest piece of op-
tical glass ever molded,
was raised into vertical
position, revealing its
honeycomb glass back
for the first time since it
was poured. The mirror
was made for the world’s

Gold concentrating machinery loaded on Chre it truck, ready for a
trip to mining di:m.cnrﬁf'::urt est telescope.
0 | oPwlels Yneleh / /
l‘-_ i et ey Fr ﬂl ,- =5
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Side and front views uf ‘vacuum rocket” car, showing the propeller that
.ﬁ:lrl:l: air back through the tube in the upper interior of the car

E?Lights Blaze as “Queen Mary” Dresses for Maiden Trip

“Queen Mary" is ablaze
with light as the night
shift succeeds the day-
time army of workmen
hurrying the finishing
touches on the ship. Al-
ready long afloat in the
shipyard at Clydebank,
Scotland, many months
of work were required to
install the engines and
complete the furnishing
and decorating of the
vast floating hotel. The
“Queen Mary” will leave
Southampton May 27 on
her maiden trip to New
York.

-
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‘Vacuum-Rocket’ Car Sets Stvle for Dirigible

Looking as though it
might be as much at
home in the air as on the
ground, a motor truck
propelled by air sucked
through a wind tunnel is
testing principles that
may revolutionize the
building of dirigibles. Air
is drawn into its concave,
funnel-shaped front by a

- small -propeller and is

forced out at the rear
with tremendous veloc-
ity, sending the car rock-
eting across the earth.
Testing it on the Kansas
City airport, its inventor,
Thomas M. Finley of St.
Louis, said he attained a
speed of forty-seven
miles an hour from a
standing start in a half
mile. If this propulsion
principle were applied to
dirigibles, propellers
would suck air into a
hollow nose and thrust it
back through a tunnel in
the middle of the bag,

creating a vacuum at the

%ront instead of pushing

against air pressure.

v !
Lights shine ."ur the nlr.ﬁt shift n.n “Queen Hury in Clydebank shipyard
% .
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By
Robert R. Reynalds

United States Senator
from North Carolina

'l"HAVEL. with its many
broadening influences,
should be a major course,
required in every man's
education,
Travel is expensive
only if you choose to

make it expensive, It can | SN s

be as cheap as staying at
home. Our roads are
good, our automobhiles
are relatively cheap, the
cost of fuel is low, and food and lodging,
if you look for them in the right places,
are not high.

I nursed a pet theory for a long time
before I was able to try it out. I believed
it was possible to spend thirty days seeing
America from coast to coast, and from
Canada to Mexico, at a total cost of $100
per person in actual travel expenses. And
by seeing America I don't mean racing
from dawn to dark along the highways
until you're so tired driving you can’t
sleep and so sleepy you can't drive.

Senator Reynolds in Washington with his coupe and trailer at the start
of his tour of America, and map showing his route

I mean visiting the beauty spots and the
places rich in historiecal traditions, soaking
in the atmosphere, letting the imagination
fold back the pages of history, learning to
know the places you have read about and
viewing the great industrial centers and
agricultural sections.

I took a thirty-day trip through Amer-
ica. I drove 11,500 miles—and did all the
driving myself. I visited thirty-one states
and the District of Columbia. I touched
both coasts, drove through Ontario in Can-
ada and took a glimpse of Juarez, Mex-

679
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Trailers such as these offer a home on wheels for an aute tour of Amer-
ica, but less pretentious ones can be built or purchased

ico, passed through three national parks,
visited fourteen state capitols, stopped
briefly in some 500 American cities and
towns—and I did it all for less than $400,

If four young men followed my plan and
something of my schedule, they could do
the same thing for $100 each and have
ensugh left for an‘inexpensive present for
the folks back home and an occasional
movie en route.

Here's how I did it. I got a trailer,
equipped with a combination living room
and sleeping quarters for two—berths that
made up something like those in a Pull-
man. There was a folding table, an alcove
for a portable typewriter, one for a small

library, a radio and reclining chairs, a

kitchenette, equipped
with a small gasoline
stove, a sink, hot and cold
running water, a ward-
robe for clothes, a com-
partment for shoes and
linen, one for cooking
utensils and dishes, one
for groceries and an ice-
box. There was also a
shower bath and a tele-
phone connection be-
tween the trailer and the
power car in front, and
electric lights.

This trailer was hitched
to the back of a small
coupe, I started from
Washington and returned
thirty days later with
more sights and memo-
ries and new facts and
new friends than I ever
in all my life packed into
thirty days. And while I
did all the driving be-
cause my companion did
not know how, [ got back
feeling better than when
I started. I saw more
than many people see in
a lifetime. And I traveled
almost as cheaply and
just as comfortably as [
ever traveled before.

Perhaps you say I was
able to do this because I
had a trailer and not
many people have one.
Mine was unusually fine, but all trailers
do not have to be equipped with electric
lights and running water. Any ingenious
boy, with the help of a mechanie, can build
a good enough trailer to carry pup-tents,
cooking utensils and the equipment he
needs. Or they can be bought for prices
starting remarkably low.

Here are some of the things we saw in
thirty days. We started from Washington
and drove to the Naval Academy at An-
napolis, and made stops to view historical
points in Baltimore, Wilmington, Phila-
delphia, Trenton, New York City, West
Point, Plymouth, Boston, Albany, Buffalo
and Niagara Falls,

At Niagara Falls, we crossed the Interna-
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5  tonsl. bridge intd Caads and Cdmeraman Catches Waterspout

L= traveled 300 miles across Ontario

&

k a
o
b

'_:-tu Detroit where we visited an in Rare PhﬂtOgraph
«* »~automobile factory and saw what i g7
no American should miss—Henry e — —
Ford's Greenfield Village and | Slipatanens o
Museum which brings places of - ij‘gﬁ* ;

-

o
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' ing plants, then went through
*~Jowa and into the Black Hills and

i L

.+ “the largest gold producing mine
+«~ * 'in the world, and Rushmore Na-

A

L

 mountain top.

.. grade without an opportunity to

. “interest for you to see instead of

#making you go thousands of miles
j to see them,
'In Chicago we visited the pack-

; the Bad Lands of South Dakota.
. Then came Lead, S. D., home of

_tional Park, where Gutzon Borg-
lum, the sculptor, is carving giant
likenesses of Washington, Jeffer-
son, Lincoln and Theodore Roose-
velt from the solid granite of a

We spent an exciting night here
" when we encountered a steep

gain momentum. We crept al-
most to the top when the engine,
boiling over, went dead. We were
stalled on a steep mountain road
at night with a precipice on one
side and a towering cliff on the
other. We worked for two hours
trying to nurse our load up that
hill, but we couldn't make more
than a foot at a time between
“breathing spells” of the motor.
Finally we went to sleep in the
woods beside the road, afraid to
sleep in our comfortable bunks in
the trailer. It was daylight when

View of Wui‘frapnui passing off castern end of Puerto Rico.
Note white spot where twisting wind and water meed

we awoke, with a car stopped on the road When a waterspout swept near the
and a man standing over us. He was Mr. eastern end of Puerto Rico, a cameramah ¢
Borglum's son. was right on the job. The result was a

“Brother,” I said, “your father got us photograph of the rare meteorological
into this mess. I drove thousands of miles § phenomenon, one of th& few pigtures ever
to get here and see his work. So you have ™ taken of the col iriaﬁa‘yg\

to get us out.” the force of the win
And he did. He hitched us on behind_ | was snapped from aboard 5h1p as the wa- ;

with a tow rope and took us clear to the J terspout passed pot far away.
top of the mountain. If you are really i
trouble on the road, youll always find a . [If you don't/like spmach in lts naturaI
friend to help. stnte you car’ obtain it in a powdered, .§-

We visited Wyoming state park; then cannenlrated form or even in candy-coat-
Cheyenfle, Denver, Colorado Spnngzz' ed tablets retalmng the blood-buildi

(Continued to page 122A) qualities of th r;een vegetable,

L ddle.
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F-h perfechun of the ear.
f recently with guinea pigs

[~ that the animal could hear tones over a

_ wide range of frequencies, even very
P{ faint sounds, while mechanical micro
phones must sacrifice either sensitivity
range. In measuring the sensitivity of
guinea pigs, small currents arising in the
cochlea of the inner ear were recorded o
o an oscillograph., The accuracy of this

method was shown previously by amp -

fving the tiny currents a half million ti
and connecting them with a telephone
ceiver. In this manner the voice of a per=
son speaking to the animal was transmit-
— ted to a distant room and not only under-
\stood but the voice recognized.

-
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'\_Dﬂnonﬂrul‘l'ngl th:{cju of u;m[ motorized nail file. _T e ————
B 3 ates the “rasp"
(@ iRl Preheater for Plane Motors
. .. Eliminating the unpleasant rasp inciden- Cuts Fuel Bill in Hangar

tal to manicuring the fingernails, a ::t
) file operated by an electric motor se
.1 to slide almost magically over the edge of
““..l the nail. A small fractional horsepower

motor drives the filing apparatus at high
speed, which eliminates rasping. The
electric nail file is the -latest scientific aid
employed by beauty experts.

L'bg{agmfvmg Glass with Light
f Gives Better Vision

Giving five-power magnification in an
i Ml field Bt vision, a new instru-
A ment appeals to

pmfessiﬂnal men, Motor of plane is being warmed wp by heater con-
police depart- taining gas stove and blower

ments, bankers, Making unnecessary the heating of the
purchasing agents entire hangar and thereby saving several
and others re- . hundred dollars monthly on fuel, a pre-
quiring magnifi- heater for airplane motors is used by a
cation. A spacer inci i i i i severe
ring holds the winter weather. The unit consists of a
double lenses in -standard gas stove set in an asbestos-
o

e Y
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Lions Find a Barrel of Fun
Riding Their Rolling Wheel

covered metal enclosure,
with an electric fan to
blow the heated air
through a stovepipe into
a canvas cover over the

683

motor. This cover holds
the heat around the mo-
tor. In about thirty min-
utes, the motor is warm
enough to operate the
plane. An immersion
type heater in the oil
tank, which is separate
from the motor, is used
at the same time to warm
up the oil.

“Clouds” in Movies
Are Made of
Cottnn':[‘,‘(f ‘]l

Building castles in the
clouds is not so far from
reality, now that the mo-
tion-picture producers
are manufacturing real-
istic clouds of fluffy cot-
ton. Pushed, pulled and pinched into cloud
formations, the masses of cotton closely

Artists making “clouds for the movies. The white
material is Auffy cotton

resemble real clouds as they are made to
drift slowly in front of the camera for
scenes in one of the latest movies.

When a husky lion springs on top of thizs “free wheeling®” barrel and
starts it spinning, any jungle caty inside it hove a wild ride

Playful cats on a California lion f;u‘tum;‘)

get plenty of fun as well as good exercise
on a rolling barrel. As soon as one of the
jungle kings climbs on top, the big wheel
starts spinning, and any lions that get
aboard the inside are given a rough-and-
tumble whirling ride.

i 1
Latest Desk Lighting Saves
Eyes of Midshipmen

Midshipmen living in Banecroft Hall at
the U. S. naval academy, Annapolis, Md.,
are pursuing their studies nightly under
better lighting conditions than did their
predecessors, and navy department offi-
cials expect future graduating classes to
have a lower percentage of failures due
to poor evesight. The lighting unit in-
stalled upon recommendation of General

Electric co engineers delivers from
ﬁe’nw—%nt-canﬂm of intensity
of illumination within the principal work
areas on the desks, In the Annapolis class
of 1934, of 647 men who entered the acad-
emy, only 464 passed on to the senior
year, and fifty-nine of these were found

-)tjhav defective eyesigh
CZMM_ /374
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THE STRANGE effects of extreme heat
and cold on common substances is
arousing interest in what may become a
field of sensational discovery.

For years man has sought to extend his
command of temperature and pressure,
but until quite recently he was restricted
to the ordinary temperatures found in na-
ture. Today there are about ten special
low-temperature laboratories scattered
about the world. After twenty years, the
low-temperature laboratory at Leyden,
Holland, has succeeded in coming within
five-thousandths of a degree of absolute
zero, which is —273 degrees Centigrade.
This establishes a record for cold that is
likely to stand for some time,

On the other extreme, astronomers have
made measurements of star temperatures
that go beyond 40,000,000 degrees Centi- | |
grade. In still another related field, high
pressure, Prof. P. W Bridgrynan, of H_ar- R W —
vard, l__:tas succeeded in changing the struc- Below, brittle lower after bath in liguid air

Lower phole courtesy Alr Reductlon Co.

. . :
684 ; Y adal v
"




Apparatus used to create pressures
of 1,500,000 pounds to square inch

ture of many common sub-

Range of (
Oplical ,.‘
Thermometer |

stances by subjecting them
to pressures equal to those
several hundred miles below
the surface of the earth.

At present man is far from 0’ €
equaling the internal tem-
peratures of the stars. For
a brief instant it has been
possible to reach 20,000 and
30,000 degrees Centigrade in
the laboratory. This was
accomplished by exploding
wires with tremendous
electrical discharges. For a

——Mercury lreedes

longer period of time it is
possible to reach 5,500 de-
grees Centigrade by focus-

Bange sl Iilervit Thirmameters Used fue gl sod Low Temperature Wark

Range of
Magnetic
Thermometer

Platinm melts
Range of
l._ilh ¥
Thermameler
Range af
:ﬂmun
Thermnmeler

Alrsalule zere

ing the rays of nineteen
high-power lenses in a solar furnace. The
atomic hydrogen torch has made it possi-
ble to develop as high as 3,800 degrees
Centigrade on a small spot. Beside the
internal temperatures of the stars, how-
ever, these artificial temperatures are
comparatively feeble.

For general purposes, it may be said
the difference between the greatest heat

Pouring out a container of liquid air which steams
like boiling water

GBS



and the greatest cold
thus far produced by
man is 5,773 degrees
Centigrade, although he
has, for a fraction of a
second, gone as high as
30,000 degrees Centi-
grade and extended the
temperature range up to
30,273 degrees Centi-
grade.

It is likely that men
will be able to go beyond
that figure, but it is ex-
tremely unlikely they
will be able to exceed
the cold of absolute zero.
Greater cold is not known
anywhere, not even in
the upper reaches of
space.

Why search for very
high temperatures? We

S —_-——H—-—
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LLf]*i.ne for some indéfinite
period, the animal\is re-
vived by slow thawing
and the application of
stimulants,

Although there is rea-
“.zon to doubt that men
* cin remain in a state of
- “suspended animation”
\ by being frozen into a
state of inactivity, there
fis no doubt that microbes
* can do so. Immersed in
* liquid helium at a tem-
' perature of —450 degrees
% Fahrenheit and kept
@ there for weeks at a
o time, germs have come
~out alive and kicking,

none the worse for their

experience. This shatters
many of our illusions

about the frailty of mi-
erobes. There is much
to say for their stamina.

Prof. Bridgman's
work with high pres-
sures has brought him
into the realm of “hot

Temperature

an the Earth | —87°F !,,_,a
Amounts to
223"Fahrenheit ()]

have reason to believe
that if we could generate
and control temperatures
of 100,000 degrees or more, it would be
possible to create new substances and find
new properties for old substances. In the
realm of extreme cold, the present inter-
est centers around some recent experi-
ments tending to show it is possible to
freeze animals into a state of inactivity, as
if they were dead. After remaining inac-

Teop, examining thermecouples used to measure the temperatures of stars,
and a view threugh such an instrument

and cold ice.” Examining many solid sub-
stances, he discovered they pass through
significant crystalline changes when sub-
jected to high pressure. So far, he has
distinguished some queer varieties of ice.
“Hot ice Number one” may be heated to
a temperature too hot to bear with the
{Continued to page 144A)
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;:N[oblle Home Expands to Form Three Roo S

z-r Light and compact enough to be drawn
‘?hehmd a motor car like a trailer, a mov-
3 ahle type of house can be expanded to
'%form three rooms at its destination. On

sthe road it is supported on two wheels

;: <4vith drop axle and is sixteen feet long and

,: 2 __ H.f.j,%;;f;

mrb@_maﬂhw
s

six and one-half feet wide. When ex-
panded, it forms a living room twenty feet
by fourteen feet, supplemented by a fully
equipped kitchen. When the hﬂuse is fully

g E::tended it can be Gividedi bed-

’- oms anid a living roogh. , kgllien is
equlpped with many modern nven-
iences, including a refrigerator, and a gas-
oline tank supplies fuel for both refriger-
ation and cooking. The mobile home_ was
developed by William B. ‘Stblﬁﬁmu-
tive and aeronautical erfgimeer,

@ Popular Mechanies Magazine does not
publish the name of the maker of, or deal-
er in,any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied hy stamped,

self-addressed enveloge. - - :
AR X ,“!, £y

Angle Drill Bores Vertically

FLLt.

a German-made electric tool has an angle
or offset drill holder. ,This makes it pos-

Top, left, the mobile home

ready for the road, and, be-

low, expanded into a three-

room cottage. Above, right,

the kitchen of the home on
wheels

in Close Quarters
cted for work in close quarters,

sible to drill ve

tically in a corner
without the motor
ousing coming in
ontact with the
sides of the walls.
With the ordinary
drill, work in such
close places is im-
possible. The tool
operates om 220
volts and is

plugged into the

Fall- o et Hr gy T e
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Photo;raplnng the color chart at e
in the movie before t

At the end of every movie scene filmed

in colors, a chart containing seventeen col-

ors is held before the camera. This tag

#s end of the scene is developed first to de-

™ termine whether the color qualities are

perfent Later the scene itself is devel-

. oped. By this means constant check is

( “kept on the camera’s records, thus avoid-

ing expensive retdkes. Two-foot lengths

of each of the three hegatives used in the

technicolor camera are developed behind a

lightproof curtain. Thus, in a few minutes

can be determined-the color qualities of
each scene of a production.

Sl
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Gold Miners Invent Simple Code
Q_‘(‘}— for Secret Messages

Mining pruspgctuw,&&ul&—hnwf :
developed a simple Method of sending out

o R

L Sy 4
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Chart Tests Film Colors

X!q.g at the End of Each Scene

secret messages. Thet
parties to the code us
identical editions of som
inexpensive pocket dic
tionary. Sender and
ceiver then agree th
for example, the eigh
word in the dictio
following the word writ=
ten in the code messag
is the word meant to be
conveyed. The writer
jots down his real mes-
sage. Then he looks u
each word in his diction-
ary, counts back eig
words and writes that
word in his code lett
The receiver checks u
each word in his pock
dictionary and writ
down the eighth follow-
ing word to translate the
note,

€

Electric **See-Saw”’
Rocks Tumbler .
to Mix Drink
For mixing malted

milks and other bever-
ages, an electric shaker

(£ Walter Wanger I'rodo Ju,,_.._—-r]-“_lt l'ﬂCkS ﬂl'll'i Sh-ﬂ.kEB thE
e‘nc‘fﬂr comparison u.iH'l colors

m film is dh,ldu}ud

contents of a sixteen-
ounce tumbler 125 to 150

times a minute is now on the market. Be-
ing completely covered, it is quite sanitary
and needs no oiling after it leaves the fac-
tory. In the labﬂrﬂtﬂry it can be used to
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Fast Tank-and- Plane Latest War Machme

Abaove, composite phote show-

ing how tanh-carrying plane

would appear in Aight. Below,

latest high-speed tank which

travels minety-five miles per

hour when calerpillar equip-
ment is removed

Combination of a high-speed tank and
a fast plane is the new war machine being
developed by Walter J. Christie, In mili-

tary service, tlie tTank would be attached
to the fuselage of the plane to be trans-
ported to any point desired. Upon land-
ing, the tank would be detached, free to
advance on enemy positions, The possi-
bility of whole fleets of these tanks which
may be moved qmckly’imm one sector to

Office

another is being studied by military ex-
perts. A convertible high-speed tank in-
vented by Christie is now under construc-
tion by the U. S. war department. With
the caterpillars attached for operation in
rough country, the tank is capable of six-
ty-five miles per hour and without cater-
pillars, ninety-five miles per hour, The
higher speed, on the open road, would fa-
cilitate movement to a new vantage point.

Hea ﬂ Wheels Travels to the Customer
ces are maintainec '

Traveling o
by a Los Angelﬁ public aceount-

i+ i S

ents. Each of l:us three offices is
outfitted in the rear of a truck.
The equipment includes a desk,
typewriter, comptometer, book-
keeping machine, extensive files
and other paraphernalia. Upon
receiving a call, the accountant
drives to the client’s place of bus-
iness, parks the office, collects the
client’s book and starts to work.
Started with a single truck eleven
years ago, the business now re-
quires three complete outfits,

—a
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museum habitat group
differs from ordinary
hunting because only
first-class specimens in
the best of condition are
wanted. After obtaining
the subjects needed for
the group, they must be
given the proper care.

Left, python mounted by the
cellulose-acetate method, the
moat recent process developed

MONG all the professions, that of tax-

idermist, or preparator, for the natural
history museum is one of the strangest.
He combines many professions in one, for
designing and executing a natural history
group calls for a knowledge of surgery,
dentistry, sculpture, painting, casting,
photography, wax working and general
mechanics.

From the four corners of the earth ex-
pensive expeditions bring back to the mu-
seums specimens of birds, animals, fishes
and reptiles, some of them representing
months of work. All are dead and all must
be made to appear to live, Making the
dead seem to live represents the true art
of the museum preparator. :

When a certain subject is decided upon
for a museum group, an expedition is sent
to collect the animals and all necessary
data. The expedition may consist of only
one man or it may contain a hundred or
more, including collectors, hunters, taxi-
dermists, artists, porters and camp help-
ers. All are transported, after leaving civ-
ilization, in motor ears and trucks or pack
trains of horses, mules or camels. The ex-
pedition may be gone for months or even
years and may involve a great amount of
time, money and hard work.

The collecting of animals or birds for a

Tep, skeleton pesed in position. Center, elay mod-
. eled over skeleton. Bottom, ready for the shin

-
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This includes skinning and curing
the hides, taking measurements,
making death casts of the impor-
tant anatomy of the bodies, gath-
ering samples of trees, leaves,
grasses and flowers and making
casts of them and taking color
notes. Photographic records and
painted background studies must
be made because all will be need-
ed when the group is turned over
to the taxidermist in the museum
studio. For the taxidermist must
become acquainted with the lives
and habits of the animals he is to
portray. He must study the trees,
flowers and grasses, so they can
be reproduced in wax and other
material in their true color and
form and used as accessories in
making a setting true to life for

Photos eourteiy Fleld Moseum of Natural History

Completed specimen of hippopotamus, showing strength of fin-
ished specimen. Bottom, removing plaster of paris mold from
. Florida manatee

the finished group. Before any group is group, or later in the studio at home. The
built, a small scale model is constructed. animals are modeled in miniature in wax
Sometimes this is built in the field on the and other materials. An armature, or
exact spot which is to be portrayed in the framework, is next set up, using the skel-

691
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Above, mounted griffon vulture and bird skeleton
posed in position. Below, sheleton covered with
composition to take place of Aesh

eton of the animal to give the proper foun-
dation to model over. Now the taxider-
mist's knowledge of sculpture is utilized,
as the animal must be modeled in clay just
as it was in life. Using the measurements,
death casts, photographs and other infor-
mation obtained in the field, it is built up
* little by little, every musecle in its prop-
er place. As much care and thought are
put into the modeling of a subject for a

MECHANICS

e

museum group as a sculptor would
give to making a bronze.
After the animal is modeled in
clay, a plaster-of-paris mold is
made in sections so it will come
apart easily when the plaster has
» set. The mold is taken off the clay

model and a manikin—made of
burlap and composition—is constructed
inside the plaster mold. The mold is joined
together and the plaster broken away from
the burlap manikin. He now has an exact
copy in the manikin of the original clay
model, The antlers, or horns, if there are
any are fastened to the manikin and it is
ready to receive the skin, which has heen
treated so it will not deteriorate by tan-
ning, or leathering, as it now resembles
leather, strong and pliable, but with the
hair still on. The skin is pulled over the
manikin and cemented in place. Glass eyes
are used in all specimens, and these are
now set in their proper positions. After all
has dried thoroughly, the antlers are oiled
and the skin around the eyes, nose and
mouth colored with oil paints.

In the mounting of birds, the complete
skeleton is used and left in place in the
finished mount. When birds are collected
in the field, they are carefully skinned and
cured. The skeleton is “roughed out,” that
is, all meat is removed, and measurements
taken. Before skinning and as soon after it
is obtained as possible, color notes of the
eyes, bill, feet and other fleshy parts are
taken, as these change rapidly in color
{Continued to page 126A)
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Designed to produce a “soft” ride, a
new type of springs has been developed
for the automobile. It is an inflated rub-
ber spring which permits the car literally
to ride on air. It consists of a rubberized
fabric bellows which is filled with air to
carry any load desired. The bellows oper-
ates automatically in conjunction with an
air reservoir by means of a pendulum
shock absorption valve. The reservoir and
bellows are connected by metal tubes.
Among advantages claimed for the air
spring are: less fatigue to passengers,

elimination of body roll when rounding-
. Ea

('.1 ™

_measure its size and its perforations,
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Inflated Rubber Springs Improye Autg Ride
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prip# installed on car. Left, culaway o
ffch showing valve. Bottom, action of \:
spring in handling a load on uneven road "

corners at high speed; erasing the effect
of road irregularities and quieter car op-
eration. The device weighs about two
pounds per wheel, compared to the ten to
fifty~fivé pounds per wheel for steel
springs. It is a development of the Fire-
stone Tire and Rubber company. In ex-
plaining the air spring, R, W. Brown of
Firestone research says: “Laboratory tests
over a period of months and practical tests

on the road show that the new suspcnsione

principle is sound and practical and pro-
vides solution to the problems on the old
type of spring systems.” -,

TR T,
Defects of Postage Stamps Seen
with Transparent Gauge

To aid the post-
age-stamp collec-
tor in measuring
specimens and ob-
serving defects, a
transparent gauge
of celluloid has
been devised. It
is squared off in ;
millimeters, forty by fifty millimeters in
measurement. By placing it over the,
stamp, the collector can quickly spot a de-
fect, determine how well it & centeredfs

DENNIS STAMP DEFECT GAUGE.
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Abandoned Cars Bigger Problem Than Snow

!

‘i“tg :-E’ﬂuﬁ‘{

Cars abandoned during lnaw:tnrnl'g‘ll Pi‘i'gsg‘fi-'nm'u, Note how the cars block the highway, making it

impossible for snowplow te clear the road. In this case, the cars constitute the major problem

Snowdrifts alone create no great prob-
lem for road maintenance crews, because
powerful plows can clear the highways

.~ quickly. But when hundreds of cars are
abandoned in hopeless tangles, bumper-
to-bumper, crossways, half on and half
off the road, snowplows are useless. No
plow can be operated if automobiles are
jammed along road, in fact, nothing can

' be done until the cars are moved. Some
500 men, women and children abandoned
cars and busses on a two-mile stretch in
‘} Pennsyivama during a recent storm.
-,« e ——
5 Qheet Music Printed on Rubber
,? ,. Rubber today is finding itself in strange
: assignments. Sheet music is being printed

. % on rubber to be weatherproof for the
= ° - <80lympic games. A rubber pﬂluw with ra-

N ¢ Wlio Smwf its center is used In a
on hospital, combining restfulness

-hmth radio that does not disturb others.
\al;uhher boots for dogs and washable rub-

T ¥y B4

-~ ber building blocks for c%ld.mn a:E being
..+ manyfactured in Engla IE :
E ;Aibdrs A

Metal Compass for Blackboard
,‘4/ k‘\Makes Accurate Figures

r use on school blackboards, an all-

metal compass with jointed legs that make
59 delig

and gkourate draw-

.“gmmﬂr-t:ng the ease with which circles may be

drawn with metal compass

- b
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ings is now on tte_' market. No
matter how short the stub of
chalk or crayon, once the knurled
sleeves are turned the crayon will
not fall out. The joints are easily
adjusted and fixed in any desired
position, and circles from one and
one-half inches to thirty-six
inches in diameter may be drawn.

£

“Lifeboats” Stnrj il{ Rack

on Flagship of the Air

Parachutes, the “lifeboats” of
the air, are packed neatly into a
small rack aboard the new twin-
motored Douglas which will serve
as flagshiy of the U, 8. air forces.
The chuybs are rolled into pack-
ages sofmewhat resembling bas-
kethallf in their carrying bags
and sfored in a small compartment that
may /be reached easily by the erew. The

glas carries no armament as it will fly
hjdh fbove the r

ke

at all

Parachutes arranged neatly in comparitment aboard
the new Ragahip of the U. 5. Air Corps

Builder is shown on steam motorcycle which operates smoothly

g operation mmﬂ___%:;;__m_]_r_;um smoothly
ngg of qnti-alrcraft guns.~g at one mile or fifty per hour, makes fifty
. «qymiles per gallon of gasoline, kerosene or

-_distillate and has no gears. A two-cylin-

+._the cycle. It has a water tank, fuel tank,

% vehicles. An-automatie adjuster invented

e R husses for more than 2,000,000 miles

"'1"4 S

e

WA
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Motorcycle Driven by Steam

Operates Almost Noiselessly

. o . T

speeds. A faint chug when it starts is the only neise

Silent except for a faint chug-chug at
the start, a steam-driven motoreycle is in

der, double-action steam engine powers

burner tank and pilot light tank. The six-
gallon boiler is built to withstand a steam
pressure of 500 pounds, but normal oper-
ation requires only 250 pounds. It tak
only twenty minutes to get up steam
when the engine is cold. A foot pedal op-
erates the engine, stopping it automatical
ly when the foot is removed, and a foot
brake operates on the bac

‘J‘chlE ? byilt from se

Self-Adjusting

ts O

Special mechanism Puilt i
of the brake shoe may be the means o
eliminating brake adjustments, thus re-
ducing the costs of servicing automotive
by a British r has been used o
withou rake adjustment. The mech-
anism uperates to maintain a constant
clearance. Any clearance desired can be
=! maintained by a suitable pitch of whee
and rack,

Clowt A Dtcwands =G



FOREHAND GRIP
(FRONT)

Left, the correct service position, the service, and

1 s the correct follow through

E e

There is no'sport that will give greater
«returns jn health and pleasure, and it is
~one of the few games people play after

school days are over. Public courts, many
equipped for night playing, are becoming
LZmore numerous, and many schools are
« now including instruction in tennis in
~their courses. These things are making
~“the game increasingly popular and devel-
" oping more and better players,
. Equipment is simple and inexpensive.
: A pair of tennis shoes, some balls, and a
_racket are all. The racket is most impor-
PELE _‘tant. It need not be an expensive one, but
. ) i it should not be the cheapest. Its weight
“ depends on the user. Buy one as heavy as
_ M cyou can swing comfortably, for the heav-

e R8sl \“ “ier the racket the heavier the construc-

v+tion, and consequently, its sturdiness,

> a . There are accepted ways of gripping the
<l Ellsworth Vines, JI'. _»racket, hitting the ball and making the
" ':; (As John R. Marey) . various strokes, which long experience

e " has shown to be best. Learning these fun-
{ s " A NY normally healthy person gan be- damentals comes easier to some than to
BF. e come a good tennis plaver. Not ev- , others, but the player who acquires them

;- ervone can become a champion, but with' .too easily is in more danger than the one
plenty of application and by mastering the ™ who does not, for he is likely to loaf, and
*) few comparatively simple fundamentals. that is fatal to his game.

) . of the game, a player can become a for- = There are three ways of gripping the
™ ~ midable opponent. . _ “ racket in general use, the western, the
8' ary 3¢ 'ry !
! Mﬂ A0 Y -.”.i_ S K o
' - e % ® Swl . L1 3 w ot
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Winning TENNIS

S
EASTERN

DON'T

. Try to knock the cover off
the ball.

. Play until exhausted.

. Try fancy shots.

. Fool or loaf.

Do

—

o= had b

I

» Concentrate— Keep your

eye on

the

ad

bt

. Always stand sidewise to
the net when hitting.

. Always hold your racket
tight.
. Follow through.

. Learn the correct strokes
and stick to them.

o

}/ Left, in circle, start of forehand drive. Above, posi-
r tion when ball ix hit. Bottom, the follow through

eastern, and the combination grips. In the
western grip, the ecrotch between the
thumb and forefinger rests on the flat side
of the handle. This grip is good for high
balls but not'for low ones. In the eastern
grip, the narrow side of the handle is be-
tween the thumb and forefinger., This is
good for low or medium balls, but not for
high ones or those close to the body. The
combination grip is similar to the eastern,
except that the racket is held tilted to the
left two or three inches. It is generally
considered the best, as it is good for both-
high and low balls and allows greater
freedom in swinging,

Hold the racket so the end does not ex-
tend beyond the hand. I hold mine right

- - as7




at the end with the leather butt just on
the little finger. Under no circumstances
should you choke the racket. Your fin-
gers should be slightly separated for bet-
ter control. Your wrist should be straight,
the hand and racket neither twisted up-

ward nor downward.

For the service, stand with your left

foot forward so it forms an angle with the
base line, and your weight on your right
foot. Throw the ball about six feet above
your head, Swing your racket so it will

meet the ball with your arm fully ex- °

tended upward.

There are three kinds of service most |
players use—the slice, the twist, and the |

cannon-ball. In the slice the ball is hit
sidewise and downward toward the left,
so considerable spin is put on it. It is the
easiest to put into the court. In the twist,
the racket is swung from behind the shoul-
der toward the right, but the same direc-
tion of spin goes on the ball. In the can-
non-ball the ball is struck with the racket
almost flat toward it. It is very speedy,
but it takes a lot of energy. The reverse
twist, in which the racket is swung from
right to left in front of you, putting the
opposite spin on the ball, is hardly used
these days. It is hard on the arm and its
advantages are not great.

A common service fault is hitting the
second ball easier than the first. Neither
ball should be served harder than neces-
sary to get it into the court. Reduce the
speed of your first ball and hit your sec-

POPULAR MECHANICS

ond a little harder is good general advice.
Vary your serves occasionally. To devel-
op your service practice shooting a dozen
balls for one corner of the court, then
serve them to another spot. Don't hit
them hard at first, but as you develop ac-
curacy, increase the speed.

Top, start of backhand drive. Center, position at
point of contact with ball. Below, the finish

Next come the various strokes, the fore-

‘hand and backhand drive, the forehand

and backhand volley, the lob, chop, and
smash. There is one general principle that
applies to all—the “follow through.” This
means your racket should not be checked
when the ball is struck, nor wind up around
your neck. At the finish it should be
pointing at the place you want the ball to
hit, A ball stays on the racket lunger than

t
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we think and if you lift or lower
your racket after the impaet, you
start the ball out of the court or
into the net.

The whole foundation of tennis
is built on the drive. Stand with
vour left side to the net. This

it
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throws your weight into the shot ‘ =
and automatically takes care of T
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Te Your footwork. With your arm fully ex- |,
' .ended, swing forward and hit the ball just

Top, start of the lob, and, in center, the finizh of
the zhot. Below, same grip is used for forehand
volley as for forehand drive

A
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- /after the peak of the bounce, always re-
. membering to follow through.

_~A backhand drive is made the same
#way, only reversed. The speed with which
", vou return the ball should depend on your
~ability to get it back into the court. Don’t
¢ try to knock the cover off. Remember

«~ most points are lost by knocking the ball

¥ into the net or out of the court, and the

. one who consistently gets the ball back
safely is the one who wins in the long run.

* Constant practice is the only way to be-

come proficient in the drive, or any other
»* feature of the game, but never practice or

* play until exhausted. You will go stale.

Stop while you still feel like playing) A=

method I find helpful in developing driv-"

ing accuracy is to practice with the net
stretched two or three inches higher than

- fregulation. I shoot them over as close to

the top as I can. This makes the regula-

* tion height seem easy afterward. Or draw

' La line on a board fence or handball court

" at net height and shoot just above it—not

. hard, but merely to get used to the height. ,

It's surprising how accurate you can he-
{Continued to page 140A)

ee(yes
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Lawn Moyver ¢ i Tu'es
Runs moothly

re

-~

%
Low air pressure in the pneumatic rubber tires
makes the lawn mower run more smoothly

the grass cutter run more smoothly, espe-
cially on rough or wet ground, and the .}
rubber also absorbs shock and prevents
breakage of the wheel when run against
concrete sidewalks. The roller and cross-
bar between wheels are both of rubber.

Fi"i'elevmmn Images Are Enlarged |
by “Window Blind”’ Screen

Successful projection of television images
from the six-by-seven inch laboratory

) Y FOE L AR AT

Fildus

)

N

,.&.‘_e ted by a San Franmscuﬂhmue
r_‘—,-T—

Lawn mowers are wearing rubbers this%
year. Low-pressure pneumatic tires make-

size to the full mﬂtiun-pictuze screen size |
is claimed for a “window blind” screen in®
a cathude—ra:.r tube, invented ed by Dr. Vlad- §

B

ing screen and a source of light. The light
impinges on the “window blind” screen in
the tube, which takes the place of the
fluorescent sereen ordinarily used in the
receiver, It is a six-inch square plate with
forty-eight rows containing forty-eight
apertures or windows each, a total of 2,304
windows. Tin foil flaps on each window
act as blinds, controlling the amount of
light passing through to the viewing
screen. The window screen and its blinds
are charged positively to about 4,000 volts,
the blinds thus being repelled from the
screen and letting a maximum of light
pass; as the electron beam of the cathode-
ray scans the blinds it discharges them in
a degree varying with the intensity of the
received picture signals, letting the blinds
shut off a corresponding amount of light.

Teed Up for Drive
by Stepping on Plunger

Labor-saving inventiveness has now
turned to the golf course and produced an
automatic tee that mounts your ball for
he drive at a mere touch of a foot ped.al
esigned for the practice tee, it v.m,an-

1f

LA r '

>a¥ 1Y,

e

— |

i_

-

imir K. Zworykin, The cathode-tay ap- 4
paratus whieh Teceives the television im-

pulses is placed between the larg& view- tee at J;t the nr fpr your swing
L =

—J

Step on the pedal and a ball pops up on the practice

W

-

g

[, &
s
_J;f



= = --w-_,, JJ. .3 b T il | e, e w Ny

PORU &li'r. P'Ln*lts R0
ﬁ%’tﬂ x93l '_;”" K’ 1\

balls are loaded into a PIOHEET Rallway Eﬂgiﬂe

metal hopper from which
they roll into a pipe ex- ‘

tending beneath the car- D wafft?d by MOdGT‘n GHInt
peted tee. When you step
on the plunger, a ball is
caught by a hook and
lifted to a rubber tee. The

tee can be adjusted to
any desired height.

F290 (
Swimming tions
Taught by Robot *
on Dry Land

People who would like
to swim but are afraid of
the water until they have
mastered the rudiments
the sport, now can
earn how to kick and
paddle with the aid of a
robot instruetor known
as a swim coordinator,
The student lies face
down on the apparatus

and turns hand cranks "M 3 ! 2 =< 1o i, g
= odErn ncamn-tu.n; ar plﬂﬂl’."ff !IIEH'I{'. & ﬂl.i.“'l[ ow I J'FIIH'I EIP'IE
which cause Platfﬂms has grown since the early days of railroading in the west
L

Q supporting the legs to

move up and down, du- Only one-thiftieth as powerful as the modern railway
«plicating the movements - ﬁe, he piofeer "C.-P. Huntington” locomotive of the

, an efficient stroke uthern Pacifie railroad appears a midget beside the giant

v ich the student tries engifie of todag The little locomotive is twenty-nine and
in the water after prac- one-half feet long and weighs 39,000 pounds, smaller than
ticipg on the cporflinatqr/ the tender, of the modern giant. The “C. P. Huntington”

w carried to San Francisco
in a sailing ship by way

*of Cape Horn, then to
§‘5ug) amento by river
, steamer. It was placed in

western link in the first
) transcontinental railroad,
but now a part of the
! k.= L . Southern Pacific system.
..... ———em b ¥ The midget engine, which
s - _bears the honorary title

3 _Sui' Southern Pacific Num-
*her One, is on exhibition
m the March of Trans-
]:u:u tation building at the
California Pacific Inter-

H ] 1
Swim coordinater on which leg and arm mdlnﬂl m\‘ st m’g eah national exposition at
t f San [Leg,u “ -

nﬂ! without nmj ar = _
1'f ‘.”,'!.- _C; ‘ B = : ;-.

-.. "'» - i.L F Bt e i s 1‘.-.' | =

L

{;‘H,"”fﬂ '
o g 1; t \-_I- ’.'.",{"‘..-: '.;‘1-‘ er L5
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“Fefteor oA
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was built in the east and ‘_.,f'

b4 service by the Centfal
*:' Pacifie, then hu:l&mg the”
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der at the regular pace,
and the richer tones of
the lower pitch are re-
tained as the tones are
stepped up to the proper

level,

Pocket Vapor Bulb
. Operates Like

| 3 Eash]ight
I‘f h :1-:11; as a fountain

pen, an electric vaporizer
that works like a flash-
light has been designed

as a “‘pocket relief" for
colds. In the head of the
tiny metal case is a spe- &
cial bulb with two opens
ings, A few drops of q
nasal inhalant are insert-

ed from the side. When
the thumb switch is
pressed, the "“flashlight” .

: —-—
C A

Selectors sort sggs as they ride down conveyor a
q-zwrdif;'- éhf weight in one of four channels lea

Poultry farms are being equipped with
automatic machinery to save labor and

left,|dropping them off
g to cartons

batteries generate heat in
the filaments of the bulb

and vaporize the liquid,

which is then inhaled from the top of the « _
bulb, acting on congested nasal passages. g
)

speed the product to market. An egg

grader and packer sorts the eggs into fou "(3
different weight grades and drops them

into commercial cartons at the rate of 140
dozen per hour. A conveyor with a chain
drive, carries the eggs down past the
weight-selectors until they f®ach the prop--
er groove and roll along to the packer.

-
-

Phonograph Record Improves

Phonograph records thet actually im-
prove on the playing by great pianists ar
now being made. The mfethod is simple
enough. Inst of recording at the usual
speed, thefevolving speed of the disk is
cut to prie-fourth of normal and the artist
has f6ur times as much time to cover diffis*’
passages. In doing thisthe pitch must
o be lowered. If the. digk is at halrg
normal speed, the music §s-played an oc-
tave below. Then, played.at eustnrnaryt:

a7

speed, the record contaifid passages th
greatest a
—-—

_—
a a5 e - 2B

ists weuld find_difficylt t6 ren~ .
——
P, AP e MR
'y § =

Inhalant in bulb is vaparized by heat of filament
. when button is pressed

3 ¥
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nea e Haute, is so
full of superlatives that a
description of its opera-
tion seems fantastic.
Picture coal trucks so
large as to make an ordi-
nary passenger car look
like a toy in comparison;
a stripping shovel as high
as a fourteen-story build-
ing, weighing more than
2,000,000 pounds, and
whose dipper can easily
hold the entire popula-
tion of Seelyville; trailers
on the great trucks that
carry from twenty-five
to thirty tons, and an all-
steel tipple that crushes,
cleans, grades and dumps
coal into railroad cars on

—

% five tracks at a rate i
~=% 300 tons per hour. Offi- " &Y
& i cers of the Binkley Coal °

Q,j approximately fifteen © =

..

.?'-1'1

o i
a a; E i
? W
F
& +
-y

Giant truck-tractor in the dipper of huge strip shofel and, below, the
strip at work in the Bobolink strip mine It is as high as a

m'a?‘ [ ,,.,rmn-mw szﬁ‘:“ﬂ-g U (Venel wr

company, which ownsthe - »°
mine, believe it will take |

yvears, even using the
reatest and largest ma- -
‘hinery ever built for -
«uch an operation, to:]

trip the high grade of

ituminous coal from the™ ',

vein, whose definite size

~#4ll is undetermined.

The trucks used are
twenty-five to thirty ton
tractor-trailer units, hav-
ing six wheels, four-
wheel drive, air brakes,
owered by six-cyl-
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all-welded, alloy-steel
dipper, large enough to
comfortably hold seven-
ty-five persons, One of
the great tractors can be
accommodated in this
dipper and easily lifted
and swung about. One of
the tractor-trailer units,
loaded with 50,000 pounds
of coal, or a total weight
of 90,000 pounds, has been
attached by cablésTo the
bottom of the dipper and
lifted and swung about
with the greatest of ease
by the “behemoth"” shovel.
The huge stripper has_
a maximum cutting or ¢
digging radius from cen- g _
ter of shovel rotation of
over 115 feet, with a max- -
imum digging height of "
almost 100 feet. The ra- .o
dius of the floor which
the machine can clear for -
itself is seventy-five feet.

" Trnctnr-tr{:ifer vnit loaded with 50,000 pounds of coal being lifted and
swung about with ease by the huge strip shovel

.&.

%= inder engines developing 140 horsepower.
oo tractor-trailer unit weighs 40,000

; pounds; is forty feet from bumper to

<. _bumper, 104 inches wide, and 101 inches
, high. The trailer holds about thirty-three

~cubic yards. The roads are,muddy, full of
bumps and holes, and wind over steep
grades, but the giant trucks make the two-
ile round trip from loading shovel to
tipple, including loading apd unloading, in
fifteen minutes. The trucks are not driven
on highways but only to haul the coal
from the loading shovel tp the tipple.

The electrically operated. strip shovel is
so big it had to be shippedsto the mine a
piece at a time and assenfbled there, a job
which took nearly three_ months. The
shovel, which strips dirt from the top of
the vein of coal, weighs more than 2,000,-
000 pounds, is fourteen staries high, and
can move from 2,000 to 3,000 cubic yards
of earth per hour. It moves under its own
power and looks like some mammoth pre-
historic monster as it slowly crawls into
digging position.

o

This giant carries thirfy_—cubiﬂ "frd,
_k < . :ﬁ? _._.‘ .}ij"]_ o
TN O A T B PR )

The material can be &
dumped a distance of 215
feet from the point where j
it is dug—almost a city block—and, to al- ..+
low plenty of room for piling high, a max-
imum dumping height of seventy feet is«*
provided. This is comparable to the height

of a six-story office building. e

The pull applied to the dipper may be _'-"'..
compared to the lift required to raise a
railroad locomotive weighing 150 tons. =~
This lifting force of 300,000 pounds is ap- W
plied by the large hoist motors plus the
movable counterweight. The principle ap- ¥’
plied—comparable with that of a modern %
elevator—consists of substituting for part
of the machine's stationary counterweight,
a live counterweight that moves up and
down as the dipper moves and thus great-
ly increases both the digging force and
speed of operation.

Thirty motors, capable of developing a
total of 2,500 horsepower, supply the pow-
er for all the operations of the stripping
shovel. It is driven and controlled by two
men and crawls on four independently
driven endless-track mountings and steers
by means of hydraulie controls. €541 load-
ing to the trailers is handled by a heavy-

e it
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duty dipper, also eléctri-

rd )

e Fleet of Streamline Rail Cars

the big dipper with its
tremendous load is even
simpler than handling

Speeds Travel on British Line

the coal scoop of your
furnace at home.

The 300-ton-per-hour
capacity tipple is of all-
steel construction, load-
ing on five tracks, with
picking tables and load-
ing booms over four
tracks. The shaking
screens are in two sepa-
rate operating sections.
A scraper type mixing
conveyor is used to cross
the ends of all the load-
ing booms for selective
mixing of any or all sizes
and in the slack track
end of this conveyvor a
crusher is interposed.

Selective crushing of any
size of coal is possible.

Cardboard Bull on Motorcycle

Advertises Merchant’s Wares

Lifting a page from American advertis-
ing methods, a Spanish merchant is capi-
talizing on the popularify of bull fighting
in that country. HeMas rigged up a full-

size cardboard bu? ‘on his E:mturgycle and

-]
m'r

advertises his wares on the sides of the
animal as he goes through the streets
making deliveries,

Streamliine power cars, M{: 0
af the Great Western Railway in England

| SN A Y T
7 PO
a kind, are lined up on adjoining tracks

Streamline equipment is making fast
strides on British railrocads. The three
power cars pictured above are part of a
fleet being built for the Great Western
Railway in England, whic eady has
eleven of-thistype Tn r®pular service and
has ordered ten more.

Vacuum Grip on Fishing Rod

—E‘{ (o Fits Handle Tightly
or producing a,

tight fit between
rod and handle,
the modern fish-
ing rod has a vac-
uum forward grip.
A tapered cowling
on the rod houses
an air chamber
which forms vac-
uum contact when
the rod is inserted
into the handle.
Removing the rod from the handle is ac-
complished by twisting the tapered grip
slightly to break the vacuum. This elim-
inates the pragtice of removing, the ﬁl@'

m of jhe €s.
7
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UPPOSE you had to build a
steam engine and half a dozen
palm trees by tomorrow night.
An order like that\is easy for the .
property-making dep\rtment of
-.t.hg__l_i'dr.inmunt studiovin Holly-
wood.

No matter what a director
—needs, from cobwebs to battle-
ships, the craftsmen are ready to
build it, The experts spin cob-
webs in a special machine. For
the fourteen-inch guns of a war-
ship, they bend thin sheets of ply-
wood around skeleton tubes and
spray the wood with grey metallic paint.
Swords usually are cast in rubber since
that material can do less harm than wood
or metal and the gilded weapons appear as
dangerous as the real article,

In the movies appearance is the thing
that counts and the artisans create mira-

Tog s :
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aster CﬁAFTs EN

Tin helmets for movies, wrought-iron workers in studie foun-
dry, and making statues for Paramount's “T he Scarlet Express™

cles for the camera with a few simple sub-
stances. A poured concrete wall may be
part of a real building or merely a painted
fiberboard partition with the concrete
form marks applied with plaster. Kick at
a granite boulder and it may go bounding
across the stage, a featherweight rock built




of

of burlap and wire. Rest your arm on a
table and if it collapses it's a “breakaway”
piece of furniture that looks genuine but
does no damage in a fight.

Wood, fiberboard, plaster and paint are
the chief materials used. Fiberboard may

j/)e MOVIES

Part of Paramount’s Aeet of model boats,
and studio seulptor at work

masquerade as the steel plates of
a ship with painted wooden but-
tons glued in rows for rivet heads.
The gold throne you see in a pic-
ture is probably plaster. The
craftsmen select materials with
an ove to ].l'}l.-lk.‘i. Fp{‘{‘r] ﬂan Eﬁﬂ-t_Q;
Eighteen hundred skilled workers
in the carpenter shop, machine
shop, foundry, plaster shop, elec-
trical shop, and tin shop turn out
$2,000,000 worth of construction
work, including sets and proper-
ties, in the Paramount shops each
year, Nearly every skilled trade is repre-
sented on the payroll from ships’ carpen-
ters and cabinetmakers to jewelers and
explosives engineers. One painter is a spe-
cialist at giving plaster timbers an aged
appearance while another specializes in

707



POPULAR

painting Chinese signs and characters. Not *

everyone can make a tree. The tree ex-
perts build lath framework trunks and
wrap them with rope and burlap, sur-
mounted with real branches. Other tree
trunks may be fashioned of plaster and
given a lifelike appearance by artistic
scraping with a wire brush. Real branches
and leaves are usually used because they
can be obtained easily. If Spanish moss is
called for, the tree manufacturers get
their effect with handfuls of hemp fiber.
Rocks, boulders, and banks of dirt are or-
dinarily built up of lath framework, cov-
ered with chicken wire and a layer of
burlap, coated with plaster and paint.

The plot of one story called for a whirl-
pool and before a week had passed Supt.
Ed Davis led the director to a large pool
of water on one set and snapped a switch.
The water began to churn and then swirl
like a natural whirlpool in a treacherous
river. The next time a whirlpool is need-
ed Davis knows a good one costs $450. A

MECHANICS

spinning propeller of special
design, some underwater
vanes, and an electric motor
was the secret,

Once when a full-size ship
was needed the Paramount
crews constructed the cen-
ter section of a large liner
right on the lot. The super-
structure and masts towered
over the stage buildings. It
was used in thirty-seven
different pictures. In one
picture it served as a
freighter, for the next it was
filmed as a tramp steamer.
In other pictures it was a
crack passenger carrier of
the Atlantie, The construc-
tion department finished the
ship in two months and it
was complete to a full-size
bridge, cabins, deck ma-

Sculptor working on plaster sea horse, and scale
model of ocean liner used in movies

chinery, lifeboats with davits, and funnels.

One ship the craftsmen are proud of is a
six-foot model of “Old Ironsides” built in
the shops. The running rigging actually
works and the guns can be pointed and
fired by compressed air. Hidden machin-
ery in the hull causes the guns to move
forward, fire, and recoil to loading posi-
tion. The shops can turn out tiny air-
planes, automobiles, war tanks, or trains
and one model of a railroad engine built
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Early harp carved by hand for movies. Right,
actor and actress beside imitation paim tree,
and stage jewelry made on movie lot

by Harry Reynolds, master model builder,
cost $5,000 to complete and special pat-
terns and castings were made for it. Real

steam from the boiler moves the pistons,

Motion pictures must be authentic so
the research department may spend
months tracing details of articles to be
made. For one picture exact copies of the
jewelry worn in the time of the Crusaders
were required and the studio jewelers
created colored glass gems set in gold and
silver plated rings and bracelets. Most
medals worn by actors are cast in lead.

The artists duplicate intricate wood
carvings and rough tree stumps with plas-
ter, “Throwing mud” artistically takes
long training, and real skill is needed to
mold plaster into the shape of heavy tim-
bers or to create realistic tree roots. The
studio employs sculptors who design stat-
uary and ornaments and who have dupli-
cated many of the world's masterpieces in
plaster for movie scenes, Garden furni-
ture, decorative columns, scrollwork, and
gargoyles all come out of the plaster shop.
Replicas of rare vases and antiques, and
interior furnishings like candlesticks and
fireplaces are also cast in plaster.

The plaster shop keeps on hand stock
items such as brick walls and cobblestone
pavements. In making brick, a large plas-
ter cast of the surface of a brick wall is
made, From this master cast copy after

POPULAR MECHANICS

copy of the brick facing is made in thin
plaster veneer and stacked away. When a
brick wall is needed the carpenters saw
the sheets of plaster brick to the right di-

(Continued to page 133A)
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Cyclists Defy Death on Wire

Ninety Feet over Circus Ring

Four brothers from Hamburg, Germany, performing their breath-taking
act of riding a pyramid of bicycles ninety foet above the circus ring

Flirting with death every second of their act, the four
H%WJ.LH&M,LM{%M'F—H circus fans
in the United States as they perform on bicycles balanced
on a wire ninety feet above the earth.
Their three bicycles form a pyramid, and
a fourth brother poises on the shoulders

of the topmost cyclist. Weighted poles
help them keep balance.

- Rewards Offered to Inventors
257 for Aviation Aids

Producing approved devices which may
be used in government aviation will bring
rewards up to $75,000 to inventors. One
development now sought is a high-lift de-
vice which will enable planes to land at a
lower speed without slowing their air
speed. Other needs include: new bombing
sight for faster modern planes, improved
superchargers to increase engine power,
improved methods for braking planes in
landing, lighter and more efficient propel-
lers, improved sights for airplane machine
guns, devices for de-icing propellers and

CMJ a.{;"l " b

wing and tail surfaces to
prevent cold weather ac-
idents, improved cowl-
ing to increase the safety
Jor and to increase

be capable of use in gov-
ernment aviation and
eceive approval of the
national advisory com-
mittee for aeronautics.

_’.—__
guperaPhotus of Eye

May Help Add
to Life Span

New possibilities in the
study of blood pressure
and arieries are opened
by a super-camera for
photographing the capil-
laries of the eye. These
photographs of the fine,
threadlike blood wvessels
help to reveal hemor-
rhages and ruptures
which are not visible
otherwise. Changes in
these tiny blood vessels
may indicate high blood
pressure, which may be

Photographing inner eye to help pﬁya‘lcmn d-!-l‘ﬂ‘-
mine susceptibility to high blood pressure
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treated before a fatal
break! occurs in the ves-
sels féeding the brain, ac-

Clinic. In designing the
canﬁ_’ Dr. Reudemann
found that one of the
chief problems was to fo-
cus a light sufficiently
strong on the eye so that
it could be photographed
distinctly after magnifi-
cation eighty times. Two
to headlamps are used,
light of one being fo-
cused into the center of

the other. e
—ElLTs

Captive Baseball

Helps Train
Batters

Teaching the batter
how to swing at high or
low balls is made easier
by use of captive base-
balls. One baseball is
suspended shoulder high
and the other knee high
from a cable strung be-
tween two poles. The
balls are attached to the
cable by wires with loops
to permit them to whirl
freely around the eabl
when hit., This simple

&.u—ge

used in the gymnasium
or on I_]ni open field,

Lo

training device may beSe

%t XN LAY W[ .. . o el
\ ‘k' : "
OPULAR 'MECHANICS > i

NV, A b
Off to Prison Convicts Ride
in Rumble Seat “Jail” Cage

Oklahoma's “prison-wagon,” a steel cage mounted behind o coupe, opens
its barred door to admit convicts bound for the penitentiary

Qklahoma has a jail on wheels to take its convicts to
prisomn. ead of a rumble seat, the prison transfer car
has a barred steel cage mounted behind the coupe body.
Alex Watson, in charge of the transfer of prisoners, can

-
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Left, player prapar-
ing to suing of cap-
tive barcball. Abave,
ball appears at upper
left of photo after

- ; batter has swung

watch his wards in the
cage by a mirror from
the driver’s seat. The
traveling jail accommo-
dates four convicts, hav-
ing a padded seat on each
side. The floor is car-
peted and the back door
is covered by a drop cur-
tain of heavy duck for
protection from the
weather,

{[Popular Mechanics
Magazine does not pub-
lish the name of the
maker of, or dealer in,
any device described in
its pages, but this infor-
mation is kept on file and
will be furnished by our
Bureau of Information
upon request, accompa-
nied by stamped, self-
addressed envelope.
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A hard-werking man iz rated
by engineers af about one-tenth
horsepower, but the average
American workman has thirty
horsepower at his eemmand

WHAT has thE power age done
for America?

Experts now give the United
States credit for performing half
the useful work of the world. This
means that Americans, with the
help of science and invention, ac-
complish as much work as 1,875,-
000,000 people in other parts of
the world, or that one-sixteenth
of the world’s population now
performs as much work as the
other fifteen-sixteenths. This is
not a chance guess, but is based
on a recent world survey by Prof.
T. T. Read, of Columbia Univer-
sity.

America'’s rise as chief worker
is due largely to an abundance of
power. Without power there could
be no machine age. Now we are
looking for still more power and
for a better distribution of power.
What promises to be a decisive
factor in distribution is a new

system of “‘constant current di-
&
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This is not a Ferris wheel, but the frame

electric generator af 57,000 horsepower,
n‘;mlﬂpmtﬂh of the
e W

o N |

FACTS

- .

%

-l

r a water-wheel
of the many
4¥t a -



o,

flo %

abvut. POWER AGE

rect-current” transmission, de-
veloped in General Electric's lab-
oratories by Dr, C, H, Willis, B. D,
Bedford, and Dr. F. R. Elder.

Electric engineers hail the sys-
tem as revolutionary. For the
layman it means simply that di-
rect-current power may now be
transmitted any distance from a
power-generating plant; ulti-
mately it may displace the pres-
ent system of transmitting alter-
nating current. In one of his last
interviews, Edison made this pre-
diction:

“In a few years everything will
be direct current, Then every-
thing will be changed. We will be
able to send current over dis-
_ tances of thousands of miles.”

The fulfillment of Edison's
dream has awaited the develop-
ment of the “thyratron” and

Power forge in auto plant, above, and below, an electric welder
doing the work as workman stands by with nothing to do ex-
cept supervise the machine

“phanatron,” members of the
ever-growing tube family, These
have given engineers the means
of overcoming many difficulties
which heretofore prevented di-
rect-current power transmission
on a commercial scale.
“Alternating current is at pres-
ent almost universally used for
power transmission, in spite of
many difficulties,” said Dr. Willis.
“Control of power flow is largely
determined by the demands of the
system, and the operators have
little control except by means of
circuit breakers, which may be
opened or closed, automatically or
manually, usually resulting in in-
terruption of service. This means
that in case of faults in the sys-
tem, a large concentration of

713
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Top photo courtesy New York Edison Ca.

Top, pilot board controlling 1,330,000 horsepower of electrical energy.
Below, half of casing enclosing revoleing disks of giont steam turbine

power results, which may be sufficient to
shake the system apart and cause consid-
erable damage.

“The new system, however, places in
the hands of the operator full control. He
can at all times control not only the
amount of power flow but its direction.
The system cannot get out of phase or

out of synchronism; and
faults, such as short eir-
cuits, cause a drop in
power flow rather than
an increase.”

If direct-current power
transmission is adopted
generally, the whole
country will be united
into one giant power pool.
The nature of the direct-
current power circuit is
such that systems of like
or unlike frequencies can
be operated together to
feed any other system of
like or unlike frequen-
cies. Power lines which
at present do not go be-
yond 230 miles, can be.
extended indefinitely. To
transmit alternating cur-
rent even for 250 miles
necessitates high cost and high voltages.
Modern direct-current power transmission
may be compared to a Mississippi river of
power—a mighty stream of direct current
fed by tribuiaries with either alternating
or direct current.

Briefly, the new system comprises the
conversion of alternating to direct current
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for tran.smissiun, and the rel':unvgrsion to ZI'.ppeT Flﬂﬂt fﬂ'f themﬂﬂ
alternating current for consumption,
“  Electricity is an invisible forte. Even in Uses
. a power plant you see little evidence of
the immense power generated. And al-
though we can produce it and harness it,
*# “electricity is still one of the greatest rid-
" dles known to man, A cheap abundance of
¥ power gives America many advantages.
f Each person in the United States repre-
# sents a daily consumption of about thir-
_teen horsepower. The average for Eng-
"’ land is only 6.6 horsepower, and for India
o and China, it is less than one-half horse-
-power per person. There is still a general
* misconception concerning the amount of
useful work performed by domestic ani-
. mals, All of them do not perform more
(th.an five per cent of the useful work.
hen you consider how many people are
(Employed in feeding and caring for these
_animals, their contribution to the world’s
*wqu is negligible.
. Considering how many millions of peo- Fisherman supported by float, shown inset. A
“ple are still engaged in muscular labor, andard incier. tale sy Sv sl

i ,}T“ul‘g’,ﬂﬂd EEPE“tﬂﬂéelijr fﬁ“;:ibumgl tn}the Whether fly or bait casting, the fisher-
“world s. work wo L rge. But hu-  man may venture into deep water safely

man muscles do not perform more than by ysing a new float equinped with
ﬂne-—ezghth of the world’s work. What can . sgndardgﬁ.[}l} by 16 inne:'qtuﬁg. Thz1 ﬂnam
+“Tone man do? The engineer rates an ordi- a6 5 zipper for easy removal of the tube. &
< pary laborer at one-tenth horsepower. Straps on the canvas cover are used fer
" That is not much; yet in some backward carrying the four-pound float when the
countries, the percentage of man power ﬁsherman leaves the water. -
. against machine power still bulks large. ‘

~But in the United States, the work done ,{_
by mechanical means is forty times the T able Model Humidifier Costs 'P
work done by muscles. In a progressive Little to Operate .... Y

country, it becomes more and more ex-
spensive to buy muscle power. It costs but Electrical consumption equivalent t"‘ :’

a few cents a day to run a one-tenth that of a twenty-five watt bulb will oper-4., =

*horsepower motor and a barrel of crude te a tablg model humidifier which E!."ap-._:‘ h .

oil yields an average of 183 horsepower of 3 i le orates one and' .7
energy, corresponding to the work output one-half pints of

Jor a day of 1,500 average men. water an hour. "

* The power age has brought about queer The capacity Df. at”
“situations in the distribution of the world's the hllllnua" is. !

_work. Although one-twentieth of the FUry SR Ing, oLl R~

' RO ter. The alternat- ')
~ world’s population lives south of the equa- it clarrent; fixtys

L

W

-

- tor, it performs only one-fortieth of the cycle 115-volt .=
total work. The average American family electric motor >
-employs the equivalent of eleven able- 1,g5 into the nearest outlet. Container 2

bodied men fifty-six hours per week, at a and dome are of heavy gauge copper fin-
total cost of about $75 per year. This is jshed in statuary bronze. Proper relative
far cheaper than owning slaves. Power humidity is recommended for health and
machinery gives the average American for preserving furnishirigs and interior

{Continued to page 138A) \W{JP{!“’?T}[ Elf the hpm in.iﬂ‘i T U
— : ‘ K. o o Z%‘ Ii!ﬂ
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Workmg Model Steam Engin
:ﬁmlt, Entirely of Blown Glass

Pegegy Lorow with the working model steam engine she built entirely of 9
glass, even to spun-glass piston packing

* FlaSpent her vacation building a work-

ing model steam engine entirely of glass.

At the Chicago world's fair in 1893 a sim-

ilar engine was exhibited by her grand-

mother, also a glass blower, but this orig-

| ] Jnal has since been lost and MisgsLorow
constructed her engine on the same lines
3fmm memory. A glass whistle pipes like

a peanut stand as the engine gathers

speed. It took thirty full days to blow the

glass and put the engine together, and

only one part had to be reblown. The fly-
:)Q} wheel was a hairbreadth outéof lg?l&;ice. ,;

ated Collar for Horse
Handles Load Easier

Comfort for the
horse is offered in
an inflated collar
which eliminates
much of the scuff-
ing of the animal’s
neck in pulling
heavy loads. So
elastic is the ecol-

. Uar that thl dr1E p

fu

R M
: U

()’llj:

may slip his hand
tween the collar and th
horse’s shoulder wzthu
discomfort while a

load is being handled.
The collar consists of a

special rubber tube fitte
into an ordinary collar
and inflated with fiv
pounds of air pressure. A
valve at the lower end of
the collar permits it t
be inflate

ﬁi-ciget Town Ha

Houses Tank and

Postoffice

On the Mojave dese
about fifty miles north-
east of the Salton Sea
a fifteen-foot buil
which houses the
hall, water tank an

postoffice of the town r.}f
Ca]xf The ta

is on t.up 0 mldmg,
with the city hall and pﬂstﬂﬂice occupying
the quarters beneath. The town has E{Q
population of less than 100, ")

This small building serves desert town as city hall,
postoffice and water tower
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INVISIBLE RAYS dotise
NC| T M. TER|ES

h,/[YETERIES of art,

literature and his-
tory locked for centuries
in rare old paintings,
tomes and letters are
being revealed today by
science’s twin agents of
illumination, X-rays
and ultraviolet radia-

results that intrinsically
are noteworthy and po-
tentially have almost
unlimited possibilities.
His most spectacular
accomplishment con-
cerns the use of X-rays
in solving the mystery
of a seventeenth cen-
tion. The same invisible tury portrait, originally
rays which have been thought to be that of
used in the diagnosis Top, left, original Van Somer painting re- Francis, Lord Bacon.
and treatment of disease  vealed by X-ray. Right “restored” paint- First, Dr, Bendikson
now promise greatly to g o rf;rnl'm{mn:;u: '::“:;,::::”"M proved that the portrait
increase the sum total was not of Bacon but of
of human knowledge. A pioneer and lead- James I. Still more startling, X-ray detec-
er in this scientific research work is Dr. tion proved that the James I portrait was
Lodewyk Bendikson, head of the photo- but a “restoration” of a much earlier study
technical laboratory of the world- of an unidentified gentleman.
renowned Hugtington library and art gal- A clue to the original artist’s possible
lery, near Los Angeles, where are price- = Identity, as well as to that of the restorer’s
less treasures of art and literature gleaned subject, was gleaned from an almost in-
from all over the world. In the face of visible inscription on the back of the oak
repeated discouragements, he has achieved panel, only eight inches high, upon which

717
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the portrait was painted.
All that Dr. Bendikson
could discover, at first,
was the name “Van
Somer,” with a word un-
derneath it that appeared
to be “Bakin.” At first, it
was assumed that Van
Somer, a Dutch painter
porn in Antwerp in 1576,
had small knowledge of
English and had mis-
spelled Bacon’s name.

But Dr, Bendikson had
to be sure. He compared
the portrait with estab-
lished likenesses of Lord
Bacon. Many points of
dissimilarity were found.
Then the scientist sub-
mitted the inscription to
ultraviolet rays. Thus,
was revealed writing inserted between the
two lines already partly deciphered. Fi-
nally, the three lines read: “Van Somer,
see print in Rapin.”

Then Dr, Bendikson recalled there was
a history of England, translated from the
French by Rapin de Thoyras, in the Hunt-
ington library. Checking the history, he

found among the engravings one of Bacone

quite unlike the portrait in question and
one of King James, of which the picture
under examination was undoubtedly a
copy. Now, the X-rays were turned on,

MECHANICS

with the back of the pan-
el toward the X-ray tube.
To Dr. Bendikson's de=
light a painting under-
neath was revealed, a
portrait of the unknown
man in a similar pose to
the “restored” James L
The scientist guessed the
original painting to have
been that of a wealthy
merchant, whom Van
Somer might have paint-
ed in Antwerp or Am-
sterdam.

Even more stirring to
the imagination of Amer-
icans and of great prom-
ise in the field of histori-
cal research, is recent

Top, ultraviolet ray desk lamp. Below, left, page of breviary in erdinary
light, and, right, as it appears under ultraviolet light

work by Dr. Bendikson with ultraviolet
rays in deciphering secret messages sent
from France in the Revolutionary war
period to John Jay, president of the Con-
tinental congress and chief justice of the
United States. The letters were written
to Jay by Silas Deane, American diplo-
matic agent who under an assumed name
and in the disguise of a merchant, was
sent to France in 1775 by the Continental
congress to keep it informed secretly on
conditions in Europe and to buy supplies
for the Revolutionary army.’ In some of
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the letters to Jay, Deane signed himself Wods .
“Thomas Johnson" and Jay was addressed Rﬂﬂ'ts G‘I“DM at Tﬂp Of P lant .

as “Mr. Thomas Smith.” The messages S pecial Treatment
were sent in a roundabout way and Deane -

"y, \%

C

wrote a harmless, chatty letter on the to
half of the paper and on the bottom par
inscribed, in invisible ink, the important’
.message. The American patriot, of coursédy>-
had the counterpart of the ink to bring™.
out the hidden mesgage;

Jay neglected~to use fixative to pre
serve the secret message after it had been
made visible. As a result everything b
a faint trace disappeared. Dr. Bendikson,
with the aid of ultraviolet light, was able
to decipher the se sage, gevising a

his research of the letters.
In other fields ultraviolet

is being employed increasi

discovered, especially where the origina
writing had been removed/with ink erad-
icating fluid and a typewyitten statement 3
superimposed. In wultrayiclet light the—.

handwritten note as well/ as the marks : 2
the eradicator are visi ‘le' In .dEtEL‘tI.I'I.E Observe new roots sproulin;' d6¥'top of this plant,
fake money, correspon g sections of a doctored with a special root-growing agent P
genuine and a spurioys bill are exposed e
simultaneously to ultrAviolet radiation of Topsy-turvy plants with roots that '
small wave length and the results rece sprout from the upper stem are among the ~

ed with a quartz lenk, without the use of @Wonders produced by experts at the Boyce bos

‘light filters. The appearance of the au- HUWM
lentic note rema unaltered in -this , St on can be grown entirely
light, whereas thd counterfeit note as- = Without sunlight, and some plants
‘sumes a blurred agpect. - # been produced without soil. A * i
" A new type of/ultraviolet lamp to be Plant, treated with a y develbped
Msed as desk eqyipment to examine old ,root-growing agemt shot out roots* fromy, |
books and docurhents was developed by “the stem just below its topmost leaves. '
_Dr, Bendikson after a collector submitted = ]J:‘ :’
for examination an old vellum breviary of - . L .
iy et s R Ty ishin Re:'ei Is Adjustable Qj
. He examined fthe breviary under ultra- ight of Lure
¢ violet light and/found that earlier writing :
~ had been era and new material in- isﬂﬁf&::dthtz htﬂg
«scribed. In some cases, he found, more - weight of the lure
- than a century had elapsed between the whatn the fishera
two writings. [Due to the obvious difficulty e wite & Gadls
h of photographing each of the 400 pages, - cator at the prup-l |
% Dr. Bendikspn devised a portable desk er point on a new
type of fishin
reel. The adjust-

- lamp set, ngt unlike a flashlight, which
. emanates raviolet rays, using ordinary
house currgnt, through a transformer. " ment feature automatically thumbs the @ ?\"
i ' line with the proper pressure, reducin
the number of snarls and backlashes. é
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’ %leet of Twin-Motored Ships HoncLm Om e

hbl d partially fills
to Guard British Coast Line pf cops, ctsblisiing 5
: cohtact between them,
switch is on. The de-
vide is a development of
the Gener i
company s lahﬂnry.

Fhide
olding Play Yard
for Child or Pup
Easy to Carry

Wire play pens that
take up only a small
amount of space when
folded, but provide a safe
yard for the youngster or
the puppy to enjoy on
sunny days, are now be-
ing offered. Available in

Force for coast-recogn duty—Notice the glassed-in turret : :
w : : various sizes, the pens
Britain's Royal Air Force is organizing - have spiral hinges permitting them to be
" a fleet of fast fwin-motored monoplanes folded flat and easily carried or storpd
. for recumm.ssim_ﬂ'm—thé long away. The end panel can be opened apd
English coast line. The design chosen for - closed like ampte. ¥

this fleet was adapted from civil aircraft, () AL L e
and represents the first use of retractable
landing gear by British military ships. A
glassed-in observation turret is mounted
in the top of the fuselage at the rear of : .
the cabin. L .. "'.',r! 3
ng-Wearing Silent Switch E!l I lmﬂﬂ

Is Mercury-Operated : .

g i@ l
No larger than a marble, a new mercu F“ ““ i i
electric switch works m.lently because i “ilil{ ¥, 'Ilill!lll'll
has no moving parts. For the same reaso % li[ ] Hliillll
. 5 it is long wea:b_ - :

£ ing. One . of these
switches hds been

turned on and off
65,000,000 times 1 o T}
two years without
failure or appar-
ent wear. Th g
switch consists of 2
B & two shallow cups,
) sealed with a strip ‘1
of lead glass inside of which is a sma \

amount of mercury. Separating the t
cups is a small hole. When the mercury

One of the fMeet of monoplanes being organized by the ﬂff!f!_h Royal Air

Wire fence play yard can be carried under the arm ]

-is all in one cup, the switch is off, When rzm folded flat. mwﬁ&m F up on lgwn
5 ST . r. e l!ﬂ‘ T




Producers of amateur
theatricals who have la-
bored with wind ma-
chines, thunder sheets,
electric fans, sandpaper
and drums trying to
manufacture realistic off-
stage sound eflects now
can obtain almost any
sound required on a pho-
nograph record at low
cost and reproduce it with
nothing more complicat-

Right, seene from “Dead End™
which wused recorded sound ef-
fects., Below, picking up ripple
of brook, and sound effect con-
tral roorm

ed than a phonograph or electrical pick-up
and amplifier, Some of the records ob-
tainable from sound libraries contain as
many as eight different effects, each sepa-
rated from the others by wisible blank
spaces and labeled for easy selection.
Some of the effects include dogs barking,
babies crying, trains and automobiles
starting, stopping and running, crowd
noises, airplanes, thunder storms, sea ef-
fects, running brooks and orchestras tun-
ing up. Special sounds are now recorded
for professional dramas and it is antici-

pated Wrﬁjﬂ:@ plays of geven orgdinary phonographs.
Cegi Co. e, dovcwa,
3 " 1 £ B Fa=)

e
1
o

f}' |

‘
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the day may soon be able to obtain sound-

effect records with the script. Sound
trucks are sent to the scene of the par-
ticular sounds desired, to pick them up
with microphones and record them on
film. Later the sounds are re-recorded on
disk records for distribution. Many rec-
ords for amateur use have identical sounds
on both sides, permitting one side to be
used for rehearsals and the other reserved
for performances. For reproducing the
sounds, many amateur organizations use
combination phonograph-radio sets or
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. ¥ - ( "\}'EﬁTHEH has always played a part
-V a & [ in war, and often a decisive one. _
¢ LrJ_'nF.". ago battles were lost or won because !
rain made roads impassable, or the break-
- ing up of ice prevented the crossing of a l'{
"-': river, or a dense fog permitted troops to
L & make a surprise attack. In the world war
& i atmospheric factors assumed greater im- W
;f portance because of their effects on vari-
' ) ous new weapons and methods employed.
oL~ ( The same conflict, however, placed at the
- 4 disposal of commanders a new ilTL—lTi%li- ‘
. tary meteorology—the function of which
is to overcome weather handicaps and to %=
f A utilize meteorological information in con- 5,
ducting campaigns. 2
The development of this art did not

r-cq-*_‘l

e Mﬂ ﬂ\l"{.'.;.

cease with the Armistice. It has become a
permanent part of the art of war, and is §
destined to figure prominently in future &
struggles, But meteorological units such

a3 & WETE § -.'F;] ATIMILES § I ] o ' ]
"'- as were attached 1o armies and navies two
] =
4' Top, teaching navy men fto measure clowd -
movemant x. I'n c.!.r‘:f-n', nrlt'“er.' u‘qat}in’r -
- station in Canal Zone %
L {
& —
P

€

Left, instrument for measuring air current to
show how gas will drift. Right, zignal corps
weathermen
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Depends on WEATHER

decades ago, cannot be organized and
trained overnight. Henee in many coun-
tries, including our own, they are now a
part of peacetime military establishments.
In the United States, entirely distinet from
the civilian weather bureau, there is a
meteorological service under the war de-
partment and another under the navy de-
partment. The former is a branch of the
signal corps and the latter is attached to
the bureau of aeronautics. The naval sery-
ice is known as the aerological section.
The army and navy weathermen per-
form a variety of tasks. The aiming of
long-range guns would be a haphazard
performance without their aid. Chemical
warfare depends upon the accurate data
they supply. Sound ranging calls for spe-
cial observations of atmospheric condi-
tions. The dependence of aviation upon
meteorological information is even greater
in war than in peace, Strategic and tacti-
Right, at top, radio instrument af-
tached to pilot balloan. IF sends oul |

autematic signaly. In eircle, portable
weather gtation used by navy

DPERATIONS OFE|CE]

£ /522

Preparing the weather map far use on a man-
of-war, one of the important duties of the
navy meteorologists
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cal movements, on both land and sea, tend
to be governed by weather maps and
weather forecasts.

Experience in the world war showed
that old-fashioned methods of correcting
the aim of artillery for the effects of wind
and other atmospheric factors were en-
tirely inadequate for modern

guns, the projectiles of which rise
to altitudes of from 10,000 to
20,000 feet and encounter condi-
tions quite different from those
prevailing on the ground. Some
modern projectiles remain in the
air as long as seventy seconds. In
such a case the wind may easily
deflect one half a mile or more
from its course. The temperature
and the density of the air affect
the range, and both vary with
height,

The practice was introduced,
therefore, of measuring air cur-
rents at different heights by means
of pilot balloons and computing from these
observations the “ ballistic wind,” a ficti-
tious wind which, if affecting the projectile
throughout its flight, would produce the
same total deflection and effect on range
as do the various winds that the projectile
actually encounters. The “ballistic den-
sity” of the air along the path of the pro-
jectile was computed from measurements
of the barometric pressure, air tempera-
ture and humidity near the ground. In
future wars it is likely that this factor will
be obtained more accurately with the aid
of upper-air soundings, probably through
the use of radio sounding balloons send-

MECHANICS

Left, signal corps weather-
men in Fronce. Below, pre-
paring weather forecast for
army in France, army ob-
server measuring humidity,
and charting weather for
navy fyers
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ing out automatic signals. Mete-
orological observations were re-
quired in connection with the
various new sound-ranging and
listening devices used to locate
enemy guns and aircraft, since
the speed and direction of sound
waves are affected by winds and
temperature. The use of poison
gas demanded detailed wind
measurements, as local air cur=-
rents often differ from the pre-
vailing wind. A wind may be too
weak or too strong for the use of
gas. Gas clouds have been known
to sweep back upon the troops
employing this weapon.

A highly specialized and local-
ized weather forecasting service
was carried on in the world war.

Bg(‘H

Router Motor and Flexibl
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Used with Jig Saw

The late Major W. G. Reed, who
served as a meteorologist with
the American expeditionary force
in France, wrote of this work:
“Forecasts of the character of
the night, whether clear, cloudy
or with broken clouds, are par-
ticularly important in planning
offensive bombing operations by
aircraft or in arranging for de-
- fense against possible enemy
raids. For instance, if the condi-

tions on the Lorraine front in the
. fall of 1918 indicated a moonlight
night with broken clouds and a moderate

« west wind at reasonable flying levels, an .

_enemy raid was practically certain and

could be forecast with great accuracy:
+ furthermore, with a little knowledge of
the enemy’'s habits, together with obser-
vations of his aerial activity during the

~ preceding day, the point of the raid could

_generally be forecast.”

At Fort Monmouth, N, J., where the
signal corps maintains experimental lab-
‘oratories, much attention has been given

,to developing new apparatus -for army .

meteorologists. In the next war the corps
will have mobile meteorological stations
-that will travel swiftly by truck and by
airplane to any point where current
weather observations are desired.

The signal corps has also devised a
method of measuring upper-air currents
in cloudy and foggy weather and during

{Continued to page 137TA)
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How router and fAexible shaft moy be used in con-
nection with jig saow

Increasing the usefulness of the latest
Jig saw, new router equipment can be at-
tached to the arm. A flexible shaft, which
is turned by the electric motor of the
router is used for grinding and carving,
Attaching the router assembly converts
the jig saw to routing, dovetailing, shap-
ing, carving and grinding.

@(Whenever you find that you wish to
know more about any article in this mag-

- azine, write our Bureau of Information,

inclosing return postage.
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\ffa erless Fountain “Flows” As Lamps Flash

Containing not a single drop of water,
an illuminated fountain is among the fea-
tures of Rio de Janeiro's festivals, It is

lamps flash in sequence to present a spec-
tacle closely resembling the flow of spar-
kling water. Another night feature is the
illumination of trees in the Avenida Rio
Branco with colored bulbs. The banquet
hall is adorned by a crown of flashing
lights which are visible for long distances.

Brilliantly illuminated buildings, trees and waterless
fountain at Rio de Janeire == |

Rubber Cap for Tobacco Bag _E‘h ’

’{L C%&l Is Handy for Smoker

U
Eliminating the necessity of tightening3 ° |
and loosening the strings of tobacco bags, ~ Yji
a small rubber cap was designed to fit into &
the top of the bag. It has a slot lh:‘uugh*i:. ‘ L
which may be poured the mixture in anx_~ S N B U2 R U A
quantity desired, simply by squeezing the 3} ] B B T T
cap between the i
thumb and fore- 4 7|_

finger. The cap is' = ] Shndy Soil Made Solid as Rock
by Injecting Chemicals 3

'\

inserted into the §
top of the bag and ™,
the strings pulled § Loose, sandy soil is being transformed _
tight and knotted-—xinto solid rock resembling sandstone by a
around it, holding——chemical injection progess developed in

it firmly in place \g_EuI'TF[J_E. The I]ﬁﬂ‘m’chi;lkgﬁ valuable appli-
Excess lengths ﬂf-:'\"taliﬂn in reinforeing building foundations

string are cyt off. in dangerously soft soil, strengthening un-
) 1 o e,
2o s - TP UV AL




derground tunnels, plug-
ging leaks in streams
where valuable mineral
springs exist and restor-
ing underwater dams.
Two chemical solutions,
when forced into the soil,
react to form an insolu-
ble gel with high surface
tension which draws the
sand grains firmly to-
gether, The roof of Lon-
don’s subway was rein-
forced by this process,
and a cathedral in Jut-
land was saved from
probable destruction by
solidifying the sand un-
derlying its foundations.
The chemicals are sent
through injection pipes.

—?LO %
Streamline Tricycle

Serves Ice Cream
in the Streets

Ice cream is dispensed
in the streets of London
from tricycles equipped
with streamline bodies
which extend over the
tops and sides of the ve-
hicles. The top of the
body forms a “ecounter”
to hold the dispensing
equipment.

Streamline tricycle which duplnl

a}{-‘. Efln«fr

pse of Wurld of Future

Is Presentcd in Movie Scene
205

-IFH

s Wﬁl

City of future as portrayed in m‘Emr scene. Note the glass-enclosed wle-
vators and overhead tracks for streamline street cors

What will cities be like ten centuriesffom now? One.
conception of the future metropolis-is presented in H. G-
Wells' motion picture of the next war and a rebuilt world.

— The future city is portrayed as built in

tiers like the homes of the Pueblo Indians.

= W Glass-enclosed, compressed-air elevators,

overhead streets and overhead tracks for
cigar-shaped “street cars” supply the
means of transportation, and the people of

the future are depicted as obtaining the: '"'-""b

news of the day by television.

{[Names and addresses of manufacturers
and dealers in articles described in this
magazine will be furnished by our Bureau
of Information upon request accompanied

a{ i 25 , by stamped, self-addressed envelope.
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( NLY three things, good soil, good seed,

~" and proper care are needed to create
a lawn that will last for years. One of the
chiel causes of a poor lawn is poor soil
not properly prepared.

First, learn the nature of yvour soil to
determine the materials you need to add.
In the east most soils are acid while in the
west alkali soils prevail, Take a dozen
teaspoonful samples from various parts of
the plot, an inch or so down, and mail the
earth to vour state university for analysis.
Or consult your county farm agent who
probably knows the nature of the soil in
your locality and how much neutralizing
matter it needs.

The best soil for a lawn is neutral or
slightly acid. One test you can make is to
pulverize a handful of earth, mix enough
distilled water to form a thick paste, lay a
strip of blue and a strip of red litmus pa-

per in individual saucers, and cover each
Inspecting boxes of grass grown under experimental

strip. with some of the moist earth. If the
conditions. Below, testing soil for acidity, one step Y tiva the ol tacal
in making a goed lawn red: litmus paper turns blue the soil is al-
i y 2 X N ¥ oA ' J
728 . 4
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a GOOD LAWN )

kali, but if the blue strip
turns red the soil is acid.
If neither strip, or both,
change color, the soil is in
a neutral condition. The
litmus paper does not re-
veal the degree of acidity
or alkalinity and gives no
indication of how much
neutralizing matter is
needed, however.

If the soil is acid, a
sprinkling of about three
pounds of powdered lime
to each 100 square feet of
ground will not be too
much. Spade it in well
For an alkali condition
sprinkle ammonium sul-
phate sparingly over the
surface and dig it in.
Your seed store probably
can recommend the right

Top, Korean carpet grass which grows in hummoc
and bweefer.  Below, ure creeping bent turf
which Ffor thick car .

rAa

amount for your locality. It is best to us
not enough rather than too much.

Next, decide whether your soil is toa
heavy or too light. Ground planted heav-
ily, year after year, aside from being acid, §
usually needs to be lightened to provide
oxygen and drainage for the grass roots.
Good loam, ideal for a lawn, contains
about equal proportions of sand and claw
together with considerable humus from
old manure or decayed vegetation. Heavy
or sticky soil should be lightened by
working in an inch of sharp sand. It also
needs horticultural peat moss, old com-
posted barn manure, or vegetative matter
to provide a spongy quality. Half an inch
or more of one of these materials sprin-
kled over the surface will do. Peat moss
contains no weed seeds and does not in-
crease acidity, but manure provides more
food. Green manure should never be used
ince it "bums the grass seed.

If is light and sandy, stiffen
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with an inch of

*or holding moisture. One way to

heavy eclay soil
spread over the
ground and thor-
oughly mixed in.
Your farm agent or
seedsman should be
consulted for the
_right amount. Half
~an inch of peat moss
or barn manure may be added at
the same time to provide material

insure a lawn in poor soil is to
haul good loam or silt-loam and
spread it six inches deep.

Take it for granted that the soil
also needs some sort of plant food.
More than a dozen chemicals are
required by growing plants but
nitrogen, phosphorus, and potash
are most important. If you use
barn manure to tone the soil no

15 bt POPUL
AR MECHANICS

be done as soon as the frost is out of the
ground. This is the time to decide wheth-
er the lawn is to be level or have con-
tours. It is best to install drain tile lead-
ing away from any depressed area. To
obtain drainage to one side, slope the
ground seven inches to every sixty feet.

This is enough to provide natural drain-

age yet hardly enough to be apparent as

a slope.

When you have scattered the sand, peat
moss, manure and
whatever ingredi-
ents the soil needs,
spade the plot from
six to eight inches
deep. Mixing the

‘ right ingredients

thoroughly with the

soil is most impor-
tant since if this is
not done properly
the entire lawn
must be torn out
and replaced. Ex-
perienced garden-
ers say it is impos-
sible to make soil
too rich for a lawn.

tother fertilizer is needed before
seeding. You may use ammoni-
um sulphate or any of the blend-
ed plant food formulas. These may con-
sist of cottonseed meal, fish scraps, bone
meal, or tankage. Follow the directions on
the container and sprinkle sparingly so
you will be able to use more as a top
dressing later. One pound per 100 square
feet is plenty.

April is a good month to start a lawn in _
,most parts of the country. Digging may
%

b

Top, applying fertilizer top dressing. Center, renovator which
prepares for reseeding. Below, ingredients for alkali soil

After spading, allow the rough ground
to stand two or three days before plant-
ing. In case of a heavy rain or if the
turned ground stands for a long time,
spade it over to aerate it. When ready to
plant, break up the clods and rake the top
three inches back and forth until the
earth is pulverized. Remove rocks and

(Continued to page 128A) ’
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Roadway on Boulder Dam Links Two States

A
This wide roadway running on top of curving Boulder Dam connects tweo towns in different states. [E
provides for pedestrian, as well as vehicular traffic between Las Vegas, Nev., and Kingman, Ariz.

Connecting Las Vegas, Nev., and King= highway is flanked on either side by a
man, Ariz,, a four-lane highway has been sidewalk., The scenic road affords motor-
constructed on the crest of Boulder Dam, ists and pedestrians an excellent view ofr
now rapidly nearing cofpletion. The the great Boulder Dam power project.

7100
Gold and Silver Tablets Tell History of Persian Empire

In beautifully cut lime-
stone boxes apparently
deposited in cornerstones’
of an ancient palace af
Persepolis, scientists.
frofrthe Owiental Insti- b1
tute of the University :3[1'"?(‘
Chitago have found/ en-\)
graved plaques of solid
gold and silver. In three
languages—0ld Persian,
Elamite and Babylonian
—was written an account
of the extent of the em-
pire of Darius the Great,
at the time these tablets
were cut, about 515 B, C,

i L
Engraved_ plagues rhnwnfﬁh’;i’fn{;m'in which they were found
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ed Ramps Will Untangle Bridge Traffic

Photo-drawing shows how San Francisco end of bridge will appear when finished, with ramps leading
vehicular traffic to twin-decked span. At left is rail hrrm'nul'ﬁph re commuters will change to city cars

Not the least of the engineering prob-

lems imposed by the bridging of San
F%ism_hauagthe disposition of auto-
mobile, truck, train and interurban traffie
that will flow across the new span. On the
photograph above, taken from the air over
San Francisco, has been superimposed a
drawing of the bridge as it will appear
when completed and the series of elevat-
ed ramps that will lead traffiec to and from
the two decks of the suspension bridge.
At the left may be seen the terminal
where transbay trains will discharge com-
muters, who for many years have crossed
the bay on ferries docking at San Fran-
cisco's famous landmark, the Ferry build-
ing. Special elevated ramps will be built
to speed street-car traffic between the
terminal and San Francisco's business
center. The bridge will carry traffic be-
tween Qakland and San Francisco,

Q[ Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped,
self-addressed envelope. .
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emote Pick-Up Transmitter
Smaller Than Your Hand

So tiny it fits into the palm of the an-
nouncer's hand, a micro-wave radio trans-
mitter has been developed to facilitate

L i
VLA

Midget transmitter in man's hand iz designed for
"eovering" events in feld

) o
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“covering” events in the
field. It is designed not
for direct broadecasts to
receiving sets but to
pick up programs within
a few miles of the main
sending station, whichq
would receive and re-
broadcast. Thus it ex-
tends the scope and mo+™
bility of radio coverage.
The transmitter uses very
low power from a battery,
sending on a wave leng _‘qi

of about one meter.

TP

Facsimile Messages
by Radio Speed
Air Line's Work (

Experimental transmis- \
sion of messages by thw
facsimile method is speed-
ing up communications
between two radio groun
stations of the Transcon-

iinnntal and I‘J@ﬂ-tem-.ﬂ.l.r_ﬁ
C. e experiments are

ok 8

being made in coopera- ik
tion with the Radio Co i
poration of Americ; e

air line's headquarters
station at Kansas City
and . its station at Chicago
are transmitting and re-
ceiving the facsimile mes-
sages. A message is typed
on a high-speed type-
writer and as the tape
with the printing thereon
emerges, it is fed into a ~
transmitter. A beam of
white light, one one-
hundredth of an inch
wide, passes rapidly up
and down the tape as it moves through
this unit. The light is reflected to a photo-
electric cell when it strikes white paper,
but when interrupted by the black of let-
ters on the tape, the cell emits an impulse
which keys a standard radio transmitter.
At the receiving station, the impulses are
picked up and converted into a facsimile
of the message. In reality, each letter in
the message is a series of tiny black dots.

iny Engines in
Show Effect of Streamlining

e
ICS

7/

733

ind Tunnel

Placing model locamotive in wind tunnel ta detérmine effects of stream-
lining in designing and constructing British trains

Wind tunnels, long used in testing de-
signs for airplanes in model form and even
in testing full-size ships, now are being
employed to test models of railway equip-
ment. Research engineers are testing lo-
comotive models in a thirty-five-foot wind
tunnel in England to determine the effect
of stréa g. The results of such tests
il] be used as a basis for designing and

cting stre e traj



FLICKER
HOUSE

BLUEBIRD

Here are some simple
homes suitable for
various species of
birds, The screech
owl, at left, likes o
hole in a tree but can
be induced te make
its home in a box

GOURDS
USED BY
WRENS AND
PURPLE
MARTINGS

Y., —‘-’l- :43 ﬂ“"'*-fo.QBﬁh B &%\E‘i—‘;}{. T bt

v L/
Ii‘ VER since the early r-rlnLi.‘-;tq and some [hdian tribes start-

4 od hanging gourds on trees as nests for purple martins, the
hobby of attracting songbirds around homes has been growing :LTJEgEIOHE
in popularity. Today, boy and girl scouts, owners of farms and HOUSE
estates, and countless residents of towns and city suburbs
either make or buy various kinds of nesting boxes to induce
birds to make their homes close to human habitations.

To attract birds to a piece of land is not only fun but alse
has a definite economie value. Many songhirds eat insects and
weed seeds. Some communities have recorded a definite re-
duction in the number of mosquitoes after residents put out
numerous nesting bhoxes for purple martins which catch these
insects on the wing. So the home owner who induces song-
sters to stay around a garden really is signing up bird neigh-

STAND FOR &5
ROBIN'S NEST

L] 1

T34 ) . be -
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The flicker, left, a desirable bird neighbor, likes a nesting box. The wren, at right, had Erouble
locating @ home until it found this mailbox with an ideal opening

bors that more than earn their keep. More
than forty kinds of interesting birds are
known to take either boxes or shelters
provided for them. The list, which con-
tains many songsters, includes the western
bluebird, song sparrow, eastern bluebird,
English sparrow, robin, house finch, moun-
tain chickadee, purple grackle, Carolina
chickadee, starling, black-capped chick-
adee, phoebe, titmouse, crested flycatcher,
tufted titmouse, red-shafted flicker, red-
breasted nuthatch, vellow-shafted flicker,
brown creeper, red-headed woodpecker,
house wren, downy woodpecker, brown
thrasher, hairy woodpecker, tree swallow,
screech owl, barn swallow, saw-whet owl,
cliff swallow, barn owl, purple martin and
mourning dove.

Boxes for the more desirable and com-
mon species of songbirds can be construct-
ed in the workshop at very little expense
and, with the simpler types, not much time
is needed with saw, hammer, nails, and
paintbrush. First, determine from the

accompanying table the size of box neces-
sary for the birds you want to attract.
Obviously, it is foolish to build a home for
a house wren with an entrance hole two
inches in diameter when an entrance the
size of a quarter will suit the wrens and at
the same time keep sparrows out.

You do not need expensive materials for
houses for wrens, bluebirds, woodpeckers
and other desirable bird neighbors. Al-
though metal can be used, it is not recom-
mended because it is such a conductor of
heat. Cypress, pine, or poplar woods are
excellent. Tar paper is not recommended
because it has no advantages over wood.

Rough slabs of kindling wood known
as “sawmill waste,” which have the bark
on them, are cheap and make beautiful,
rustic birdhouses, A saw, hammer, nails,
and an auger are all the tools needed un-
less you want very smooth finished boards
which will be planed and sandpapered.
For finishing, brown or green paint can be
used. White is usually applied to martin

T35
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removable top, bottom or side is desirable.
A panel which can be removed with
screws or one which is hinged can be used.
One common mistake in making wren,
bluebird or other nesting boxes is to for-
get to provide for adequate protection
against the elements., Bore two or three
small holes in the bottom of the box for
drainage. Also, a top that projects over
the entrance hole keeps a driving rain out.

You can put a wren box in most any
shady or partly sunlit spot around the
garage, garden, kennel or dooryard. Place
it six or eight feet above the ground. De-
signs for wren houses are almost limitless.
Almost square ones made out of plain
pieces of wood painted dark brown, those
with steep pitched roofs, and those in the
shape of log cabins are popular. If you
{Continued to page 146A)

houses. The house wren is one of
America's favorite hirds and they
are not at all fastidious. They will
take houses made of smooth ma-
terial or the rustic tvpe. The size
doesn't make much difference be-
cause they will fill the cavity with
sticks and other materials. How-
ever, boxes of small size are more
desirable. A horizontal slot makes
the best entrance. The circular
hole for wrens is about the size of
a quarter. When you cut a slot in
the nesting box make it seven-
eighths of an inch high and four
inches wide, The birds can get
their twigs through this easier.
You must clean wren and other
nesting boxes each winter, so a

DIMENSIONS FOR BIRD HOUSES THAT ATTRACT
FEATHERED FRIENDS

Flamr Depih Entramen | Disaweder Helghi

BT, wl ul ahnwe ol alinre

SFECTES iy eavliy Nasf ehlrunee groupd

larkes ne b imrhe=s imthes fexd

Bluelsird 5bys H 5 1V e 10
Chickades 4 by 4 ABmwld | GwB 1Vs Gu 15
Flicker Thy7 | 16w 18|14 mwl6 | 242 6o 20
House Wren 4 by 4 fiea B I to b O] 6o 10
Martin = ko A hy b 6 | 142 15 ta 20
Red headed Woodpecker | B by 6 IZwi5| 2w 1l z 12t 20
Starling - - e Bby 6 | 16w 18|14 o 16 2 10 o 25

Above, in center, cone keeps cats away

Top, rebins in elaborate nesting shelter. Center, sectional pur-
ple martin house held together with hoohs and serew eyes.
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ositions

)

In the office of the Bos-

ton police radio operator
is a huge map serving as

n “electric dispatcher”
for the eruising squad
cars. The city is divided || oL
into seventy-odd distriets | (!
for police supervision, | §
and 400 lights represent
the squad cars on the
map. While a car is cruis-
ing, the light is white.
When it is dispatched on
a mission, its letters flash
red, and when the car
reports arriving at the
point to which it was
sent, the red light is
thrown at that point. The
electric dispatcher thus
shows at a glance wheth-
er squads have received

their orders and reached

their destination.
7753

Radio eperator of Baston po;w {s position of eruising squad cars
with red and u.lhite lights en map of eity

Plastics Molded from Sawdust May Utilize Waste Wood

Development of a method of converting
sawdust, shavings and waste wood slabs
into durable plastic material may open a
profitable field for the lumber industry.
Great quantities of sawdust are now
burned as worthless and represent an ac-
tual loss to the woodworker. At the U. S,

These disks were pressed from a molding
inte which waste sawdust

Gt - .r(.a

1

Forest Pro in Madison,
Wis,, efforts are being made experimental-
v to convert waste wood by a simple
chemical process into a plastic molding
powder. This is pressed into sheets, disks
and useful shapes having high density,
good body and glossy surface. While the
process has not been developed to a point
of commercial usefulness yet, the pros-
pecls are regarded as encouraging.

2:4 rbine Cooled by Hvdrogen
Develo

By cooling
Electric company has designe
turbifie-generator with only one-tenth the
air friction and rotational losses incurred
by the air-cooled generator. Use of hy-
drogen for cooling is justifiable only for
large units, such as the 40,000-kilowatt
unit under construction. It will employ
steam at 1,250 pounds pressure and 925
degrees Fahrenheit, turning at 3,600 rev-
olutions per minute. Hydrogen l:ﬂuhng

e ham‘zﬁenc}? by 0. ﬁiu Jd.1 _per
ﬁ o= P H -




i i i ¥ :' 4 £
% - E
LY ] - &
= P 3 & L?""-“‘ 3
i
E “\.

Electric range with control which

keeps Ffoad at "zimmer"” heat.

The stove has twa lighted ovens

and lighted platform lights.

Right, steel wool holder made of
rubber

Table which can't tip
over and, at left,
enameled metal win-
dow shelf for poitted
plants which can be
attached by tighten-
ing ane wing nut




Handy hanger foar
pots and pans and,
below, hnife sharp-
ener which imparts
a bevel to the
blade. The stones
can be removed
and changed end
for end

Streamline bahy carriage
with curtained windows.
Righe, living roam of
home of future exhibited
recently in New York.
Note built-in lights, and
sofa which divides into
four parts

X
i
il
‘a

o

il

i




r-(aM wf § T Wy " T R e TRr "f': el
740 /A’l’i[l‘ﬁmtpillyL.JR)":{I'%CHANI/CO: . ,E,Jq_,ﬁ_‘

Electric Horse with Five Gaits ing action which is accentuated

e turned-down rear end. A pork s orms
4’ ;__ Used for Indoor Exercise a tail piece. The hook is mounted to get
FI' short strikers and is so placed that it

pierces the upper bony structure of the
* fish's jaws, It is almost impossible for the
fish to throw the hook because the jointed
spoon offers no leverage to work againgt.
No swivel is necessary for the spoon d
not make a complete turnover. The lure
can be used at any depth, the action bei
as pronounced at twenty feet as at ten o

twelve inches, g

FITé

Self-Starting Clock Motor
Comes in Kit Form

An unusual development of a new pow-
erful self-starting synchronous motor has
made its appearance in the electric fiellj\
Its operation is based upon a novel scien-
tific principle that distinguishes it in
marked degree from other synchronous
motor mecha-
nisms. The rotor
turns at 3,600 rev-~J| ¥,
olutions -per mm-‘\-’!‘d R
Electro-mechanical horse w&ﬁ_ﬁu jfitl mi"@;te on a frequpn_ |

from a trot te a running gallop cy of Eb{t}" E}’L‘IES.

Rotor speed is
then reduced
through a unique
movement to one
revolution penq
inute. The enz
closed gears run
in oil. After years
of research to develop this motor, a per-
L‘ . fect helix formed from a special steel,
f[ Spoon Lure Wags in Water treated to the correct hardness, was tfiurued
i i r a non-magnetic rotor, mounted in a

Iil.}(e Woun E% ??nnw o-shaded pole laminated field, carefgl
! signed to=Rconsideration being given to proper air

. produce a wag- Sgaps and tolerance in the rotating field.

> ging action resem- v applying proper coil it will operate on
bling a wounde oltages from six to 220 alternating cur-
vinnow, the lat- rent, With structural changes in the in-
est spoon lure is ner movement, true time is available for
said to prove un- étwenty-ﬁve and fifty cycles. It consumes

Some of the benefits of horseback riding
as a form of exercise can be obtained in-
doors with the aid of an electro-mechan
ical horse which not only provides fun for
the children but sport for grown-ups as
well. At a touch on the reins, the ho
can be induced to break into any one
five gaits ranging from a trot to a gallop.

#usually attrac- Qthree and one-half watts. The cost is low
tive to fish whenS9as it is obtainable in kit form.

sdrawn through
water, Its up- ([Inquiries as to makers of articles de-
turned end causes scribed in Popular Mechanics, will be an-
the lure to rock, swered by our Bureau of Information upon
giving it a wag- receipt of return postage.
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ACCUR&TE visual tuning by means of

the type 6E5 electron-ray tube is now
within the reach of a large number of set
owners. If your receiver includes auto-
matic volume control (a.v.c.) and a suit-

a si i adap arrangement without
making any changesjn the circuit, The
visible effect is observed on a fluorescent
target in the dome of the bulb. For dif-

AL, TUBE
IH RECEIVER —=

TRIODE
Fig.2 PLATE

GRID=METAL
TOP CAP ==~

i
"

able power-output tube, “magic e
; b/ E,E——ﬂ s
tuning may be added quickly By means of

ferent controlling voltages of the received
signal, the pattern on the target varies
through a shaded angle from about 90 de-
grees to approximately zero for sharp
tuning, as can be seen in the photos shown
at lower left.

Electron-ray tuning tube adapters are
available in three types for a.v.c. sets with
the following power-output tubes: 6A4
or LA; 41 or 42 and 6F6. The adapter plug
is placed between any of these power
output tubes and its socket; a red lead
with a metal connector strip slips over
the diode plate prong of the a.v.c. tube
and a black lead terminating with a clip J
for a ground connection on the metal
chassis of the set completes the hook-u
You will not find it difficult to locate the
a.v.c. tube in your receiver as it will be
one of the following types: 75, 85, 6BT,
6B6, 6QT7 or 6R7. Fig. 1 shows the com-
plete adapter unit. A bottom view of the
socket connections for a type r85av.c
tube is given in Fig, -

J , 741
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PORTABLE

By Frank M. Lund

TH]S easily portable va-
cation receiver is simple
to build and has a number
of new features that insure
excellent results. It is not
only handy for beach and
picnic use, but also makes a
fine battery set for homes
not equipped with electricity.
Although only four tubes
are used, it is equivalent to
a five-tube receiver. With
full superheterodyne circuit
using the new 1A6 tube as a
combined mixer and oscilla-
tor, and a type-34 tube to eliminate cross
talk, the result is a very sensitive, selective
and economical low-drain battery set.
Power detection, pentode audio, absolute
control of volume, excellent tone and dis-
tance with police calls included, leave lit-
tle to be desired.
The A-battery voltage adjuster, shown
in Figs. 1 and 1-A, is merely a tapped re-
sistor and switch mounted on heavy card-




BATTERY
RECEIVER

board. It is supplied by the
battery manufacturer to re-
duce the A-battery voltage
to a safe value for 2-volt

tubes. Fig. 2 shows the sheet-
metal base that may be pur

chased drilled as shown, or

can be made easily; the socket

holes are 1% in. in diamete
A simplified wiring diagram
given in Fig. 4; this shows

flattened-out, underside view of

the base. The cutaway sectio

reveals the ganged tuning con-

denser which is mounted o
top of the base as shown i

Fig. 4-A. Note that the 2-pole,
2-position battery switch is

shown in the “off” positior

This switch opens both the A

{Continued to page 134A)
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Dual Power Unit for 160-Meter Radiophone

By Frank L. Brittin

ALTHDUGH this simple dual power-
supply unit is designed for the 160-
meter crystal-controlled amateur radio-

phone described in the April, 1936, issue
it also has other useful applications. It
may be employed with any medium power
transmitter or wherever a stable well-
filtered source of plate power and several
2% -volt filament supplies are required.
These compact independent units are
assembled on a single wood baseboard 34
by 12 by 17 in. The board was given a
coat of orange shellac and mounted on
large rubber-headed tacks. A simplified
wiring diagram is given below. The sche-
matic circuit diagram appears on another
. page. All transformers, chokes and con-
densers are selected for the highest pos-
sible efficiency consistent with low cost.
Heavy tinned-copper busbar wire is used
for the cemmon ground lead; all other
connections are made with fairly heavy
stranded, rubber-covered wire. Tapped
voltage dividers are used in each unit so
the builder can easily select any plate volt-
age desired, within the maximum limits.
The heavy-duty plate-supply section
employs a type-83 full-wave mercury-
vapor rectifier tube; the plate transformer
is rated for 450 volts d.c. at 250 ma. There
are three color-coded center-tapped wind-
ings on the filament transformer which is

{Continued to page 136A)
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home or school.

™

Right, magnetic spegk
design mourn

-

S

CARDBOARD
5. Disk
j S— FOR DATA
y: i

In =

DISK 15
PRESSED {0
INTO TOP

#|OF COIL
tDRu

Above, wave-length label

for plug-in coils;

.ﬂrw

tubes front tight

sockets ;7 B
meter anténna on’ spare
tire; although not as eifi-
cient as the “fish-ggle"
type, it works well o

right,

ing

8- |

1 or 2-mile range :i"-

= METALTO FIT %5
b AROUMD

SPARE TIRE

r of adunncff
. metal cabinet for
battery receivers, auto radies, experi-
mental hook-ups and extension use in
Has wide fregquency
range and is available in twe standard
impedances to accommodate most out-
put tubes, single or push-pull

¢

3 LEAD 'HIRE;

Below, small button-type porcelain

insulaters for
valta through metal bases.

Wires are soldered o lugs placed

under moupfing IEH'W
— T

*

FOR ANT.
f

EASILY ACCE SSIE.LE/J\
ADJUSTMENT -

Transparent index for accu-
rate dial reading; a fine line
should be inked on pointer

SPACING WASHER, THICKHESS
L DAL

THREAGED
HOLF FOR
TERMINAL SCREW B

" r ol i

HOLE FOR s

PR NJ@?}U

-l-'_ 3
-3 [ 4|
TERBNAL Screw U )
INSULATING WASHER PREVENTS
HORT TO CHASSIS

b

Above, auxiliary terminals on tube
bmse provide means for connecting
d short-warve adapter, or beat os-
cillator, tube to the receiver power
supply. The same idea may
be used for phonograph
pick-up to audio stages

¥ with insulated sh

afts, pos=
-vallage spa . |

e switeh

g

at right is a double-pole, 6-point rotary tvpe; Mex-: -

ible copper leads run from blades to terminals. This

variety may be ganged for gquick band changing in
emateur radio apparatus
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Variable Coupling LLF. Unit

Sectional view shows threaded coupling shaft

This variable coupling E-tuned inter-

medlate-frequency 1.ransfurmer provides a
niinuess—rangeof Variation from one-v

tlurd critical coupling for high fidelity re
ception, to over three times critical cou-
pling for sharp tuning. Coupling is con-
trollable from the receiver panel by mean
of a mechanical arrangement not shown in
the photos, or it may be locked to any de-
sired value,'

A- lumnator for Farm Sets

Owners of bat-
tery receivers liv-
ing on farms
equipped with a

can use an inex-
pensive A-battery
eliminator to op-
erate a set using
from one to eight

= 1

32-volt light planfy_

DR 1
Fe
Ayt 1]

PUL&B‘MECHANICS

-~

201-A tubes, and a 171-A or 112-A tube, ==
This does away with the heavy and messy -
6-volt storage battery that must be re-
charged at frequent intervals. The unit _
may be located in the radio console at any " *~
point where it will receive good ventila-
tion. Correct A-voltage for the set is ob-
tained by plugging the device into the 32-%
volt line and connecting the power wire

to one of the numbered clips that will give .
a reading of 5 volts on the meter with set ,,

turned tg full vnlurﬁ'q :-
3 —-—A—___ e ® HJ‘

Gas-Engine-Driven Generator

Providing both 110 volts of alternatind™
current for the operation of a.c. radio re-“s
ceivers, amplifiers or other electric de- =
vices, and T1% wvolts of direct current 16
charge 6-volt storage batteries, this gen®
erator offers an economical type of power

,supply for a mobile public-address sys-

am or a compact power plant for use ing

__ isolated localities. The engine is a 4-c1,rnlez"

a quart of gasoline. built-in mechan-
ical governor assures a constant frequency
of 60 ecycles; an efficient muffler is em-
ployed to reduce noise to minimum. The
generator is self-excited and will produce
110 volts a.c., sufficient for a 300-watt
load; d.c. charging rate is 5 amps.

{(Blueprints covering radio construction
articles in past issues can be obtained for
25 cents each; material lists are available
without charge on receipt of postage.

NEXT MONTH—How to Build a Three-Tube All-Wave Battery-Operated Re-
ceiver. A simple and inexpensive layout that any beginner can build with few
tools. New tubes are used in an efficient circuit tuning from 17 to 550 meters.
Magnetic speaker is built into front panel; there are no coils to wind.

2
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OR either the hall table or the dress-

ing room, this wood and metal mirror
stand “takes the eye” mainly because of
its plain and simple modern lines, and its
construction also makes it suitable for
even the beginner in craftwork. The wood
base may be mahogany and the side mem-
bers are merely 3s-in. brass tubes or rods.
Or, to cut cost to a minimum, you can
substitute brass-plated iron tubes or rods.
The molding work on the base can be
done by hand with a saw or combination
plane, or may be quickly accomplished
with power tools. Cut a groove lengthwise
in the top of the base to take the mirror.
Fit the latter in the groove carefully so
that it is equidistant from each end, mark
off the part of the groove not needed, glue
in strips of wood to come flush with the
surface and sand to a smooth finish,

The brass tubes or rods are then cut to

-RAFTSMA

". ek

N

the lengths specified, allowing 1 in. extra
for the rods to extend into holes, which are
now drilled into the top of the base, no-
ticing their exact position carefully. The
center rod projects above the two on each
side, a cluster of three rods forming each
side frame. Holes for the rods must be
drilled in the base with great exactness
and strictly plumb to hold the rods per-
fectly vertical, The two feet under the
base are 5-in. lengths of the same size rod
or tubing and are attached at right angles
as shown. To prevent them from marring
the finished surfaces upon which the mir-
ror is to be set, you can cement small disks
of felt or rubber to the underside of the
feet. If the feet are tubing, you can use
two rubber-head wood screws, first drill-
ing a hole into which the screw can be
driven, then cutting the screw so that it
will come just above the inside surface of

74T
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If you have had diffi-

the following method:

fine slivers about 1 in.
muslin bag with oats or

the slivered end of the
slip and tie the sack

the tubing and probably running some
solder inside to hold the screw in place,
Such soldering can be done neatly with a
small alecohol lamp and blowpipe to direct
the flame inside. The feet are drilled and
countersunk for flat~-head wood screws
with which they are attached to the un-
derside of the base.

The holes, which are to receive the side
uprights, are filled with glue and the rods
then driven home, all surplus glue being
wiped off and out of the mirror groove.
Next, the mirror is slid in place and the
tops of the rods tied together with strings
to hold them in position while the glue
dries. The following day the mirror is re-
moved, and small drops of solder are
flowed between the rods at the points in-
dicated. Sand the wood carefully, avoid-
ing rounded edges and then apply a good
paste floor wax.

Slips from Rose Bushes Take Root

in Grain Bag

in “starting” slips

rose bushes, try
r the slip is cut
the parent bush,
the butt end into

Then fill a small

small grain, insert

around the stalk., Place the sack in a pan
of water allowing the grain to soak thor-
oughly for a week or ten
days. The sprouting grain
will become so entangled
with the slivered wood
that the sack may then
be removed and the slip
planted with the grain

%' TUBING

/.’

.

——

L% 4 L‘ﬁ"‘-{ FIO0VE N8 s

adhering. The success of
the method lies in the
fact that the sprouting
grain feeds the plant
through the slivered ends
and root formation soon

takes place. Then the
grain decays and supplies
food for the new roots.
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*Musical”’ Roller Skates

Put this noise maker on your skates and
you will start a fad that will be copied
soon by all your friends in the neighbor-
hood. The noise
is produced by a
piece of spring
steel soldered to
the skate axle
housing so that it
strikes against
drops of solder
evenly spaced on
the inner surface
of one wheel. The
edge of the steel
piece should be
rounded and it should be set at a slight
angle to the surface of the wheel to avoid
scraping off the solder.

SPRING STEEL=
SOLDERED TO AXLE

Chained Caps on Kerosene Cans
Are Never Lost

If you solder a
short length of
small chain to the
screw caps on a
kerosene can as
shown, there will
be no possibility
of misplacing one
of them when they
are removed to fill other containers. Small
beaded chain such as used on lamp sock-
ets is ideal for the purpose.

S ar a0 CHAIN SOLDERED
L TO BOTH CAPS

Light Stage Curtains Suspended
on Paper Clips

When a curtain
of light material
is hung tempora-
rily for amateur
stage shows, you
can suspend it
quickly with paper
clips as shown. It
will slide easily
over a wire and
little time is re-
quired to put it
up or take it
down. The same idea can also be used on
cloth backgrounds in photographic studios.

\kJ
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3
Making Erasures on Duplicates §
without Smudging

Before an erasure is made on a c;
or duplmate sheet in a typnu.rnler

lettering to Any excess carbon
will adhere to the hall and the erasure
can be made without smearing the copy.

Gas Valve Has Extension Handle
to Open Easily

If the large gas valve on a hot-water
heater is tight and is rather hard to turn
with the fingers, a short piece of hardwood
slotted at one end to straddle the finger
grip on the valve
and bolted in
place will solve the
problem., How-
ever, such a han-
dle is not recom-
mended if the
valve is so tight
that there is dan-
ger of twisting it
off with the added
leverage. Valves
that are too tight should be adjusted by
your local gas-service man,—Norman H.
Belcher, Winthrop, Mass,

GG VALVE

{[Pewter can be polished by rubbing it on
an old kid glove sprinkled with whiting.
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Besidex enhancing its aoppearance, curved
back slats make this maple chair comfort-
able. Light walnut stain, shellae and wax
finishing give the effect of age-darkened
natural weod. Fiber cord is an inexpensive
substitute for rush in making the seat
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Music Rack Clamped to Lamp

Assures Good Lighting

.

T ADJUSTABLE
FOR HEIGHT

Besides being adjustable, a music rack clamped fo a
lamp is always well illuminated

This music rack attached to a floor lamp
gives you good lighting plus the conven-
ience of an adjustable stand. Almost any
rack can be fastened to the lamp with a
clamp made from two pieces of flat iron
as shown. If you have no rack, one can
be made of light plywood. Felt or pieces
of inner tube cemented to the inside sur-
_faces of the clamp will prevent marring

the lamp standards

Canvas "Lazy Back” Eases Strain
on Fisherman’s Back

Tiresome strain
on your back from
sitting upright in
a boat is greatly
relieved with this
“lazy back,” which
can be rolled into
a compact bundle
for carrying. Con-
sisting of a wide
strip of canvas
hemmed at the
ends to take
lengths of bam-

MECHANICS
boo, the lazy back is held vertically be-
hind the seat with blocks or U-shaped

pieces of flat iron screwed to the sides of
the boat as shown.

Hinged Shoe Scraper Folds
Out of the Way

Accidents
caused by falling
over a foot scrap-
er fastened to a
porch, step or
sidewalk, are
eliminated by
hinging the scrap-
er so that it folds
down when not in
use. A chain, wire
or cord raises it to
clean the shoes.
Large staples or
U-bolts are used to hinge the scraper, and
are driven into the side of the porch, or
holes can be drilled into concrete steps
and sidewalks to take the bolts.

Emergency Weatherstrip Made
from Inner Tube

Instead of placing an old coat or piece
of carpet along the bottom of a door as an
emergency means of keeping out cold
drafts, cut a strip
from an old inner
tube and tack it
to the door as
shown. You will
find the rubber
strip more effec-
tive than the
cloth, which has
to be moved when
the door is opened.
Three or four tacks are sufficient to hold
the rubber, which can be removed easily
when not needed.

‘@[ Personal checks and other valuable pa-
pers can be protected against alteration of
the writing if the paper has been sponged
with a weak solution of blue writing ink
in alcohol before the writing is done; any
attempts to change the writing with chem-
icals will then show very plainly.
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Attractive Sundial Pedestal from Balusters '@ -

Assembled from three
24-in. turned porch bal-
usters and wood disks,
this sundial or bird-bath
pedestal is just the thing
to set off an unattractive
corner of the garden.
Balusters can be purchased at any lumber
yard, and the wood disks may be cut on a
band saw or with a keyhole saw. Wood
screws are used to assemble the pedestal,
two being used at each joint to prevent

MECHANICS
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Long bolts set in a concrete
base, which is sunk in the
ground, support the pedestal
rigidly

the balusters from turning. The top disk e
and the hexagonal base are both screwed « J
into place from the underside. A block of |
concrete 12 in, thick and just large enough ~
to carry the base, supports the pedestal,

Blanket Chest Rolled under the Bed Utilizes Waste Space

Where space is limited in a bedroom, the
problem of storing blankets, sheets, tow-
els, ete., is solved with this chest, which
rolls out of the way under the bed. The
chest is merely a box 24 by 36 in. in size
and high enough to just clear the under-
side of the bed when the casters are in
place. A single shelf, one half the width
of the chest, running from end to end is
the only interior fitting, Frames of white
pine and panels of fir plywood will be sat-
isfactory if the chest is to be painted, but
if a natural finish is desired, it is best to
use gum, walnut or oak for the frames and
similar plywood for the panels. The bot-
tom is 3-in. fir plywood. The top is two
pieces of solid stock to match the sides.

{[Besides making good mixing and roll-
ing boards in a kitchen, old ferrotype
boards make ideal vibrating boards, mag-
netic diaphragms, etc., for experimenters.

CLEATS =

I
fle———CASTERS
CROSS SECTION OF CABINET

i

I Ili

Uiy U |

PANEL LT 11
|* FRAMES

PLYWOOD



L. CCeow

é" &‘7“4 2)"_»,/’

¥
(M

L8,

§22Y w

#

-

La<€ a8 oy

W. Clyde Lammey

The Real Starting Line!

Coing at a job haphazardly wastes time and material besides putting one at a great disadvantage
with the fellow who thinks and plans before building. Aveid the handicap of doing things proved
wrong by experience and by underlying principles governing such vital factors as [riction, weight,
gravity, etc. Know how problems can be solved or conditions improved, which gives you “the edge™
on the fellow who builds without planning. Armed with this knowledge, design a ecar that incor-
porates the ideas you think will make it most efficient. Work out every detail carefully on paper.
You may want to alter the designs given here, perhaps using ideas of one in combination with those
of another, considering the advantages and disadvantages of each. Do not start actual building until
yvou have read the 19368 official Soap Box Derby rules. Suggested dimensions for the designs pre-
sented here will be given in the next issue of Popular Mechanics, with official rules, which cannot be
released at present, to come later.

FRAMES, AXLES AND SPRINGING

RDLLING downhill into a four-year

" college scholarship—without motor,
leg power or even a friendly shove—that's
all you have to do in the All-American
Soap Box Derby. Out of the thousands of
-entries, one small gravity-powered car
will reach the finish line first—and win
the big prize. Wheel alinement, bearing
adjustment to minimize friction, spring-
ing, skillful driving, and other factors, will
all play an important part. However, there
is no car so superior, no record so high,
no driver so good, that the combination
cannot be beaten.

With this in view, the designs for Soap
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Box racers that you see here, are merely
suggestive of what you can do in the way
of approved design, using stock materials
that you ecan get almost anywhere. For
example, take the type shown in Fig. 1.
The axles are really flat spring leaves, and
the wheel spindles are carried on the
shackles, which are short lengths of chan-
nel iron. The center member, or frame,
consists of two pieces of channel iron and
two lengths of flat iron. Fig. 8 shows the
assembly, which can be fastened together
with stove bolts or rivets, The springs are
bolted to the frame, exactly at right an-
gles to it. In this design you will have to
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have the springs made. The two pairs of
leaves must be the same length, have an
equal bend, and the eyes at the end of
each leaf must be exact size so that there
is no play in the assembly. This gives you
an individual spring action on all four

being fastened to the shackles

wheels. As this chassis has been designed
for use with wheels fitted with solid rub-
ber tires, this feature is a decided advan-
tage. Though the solid tire flexes some-
what when striking an obstruction, its re-
siliency is not enough to absorb the shock,
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SPRINGS ) centencraane MeMBER N - ﬁﬂ |

B |5 SAME CONSTRUCTION .
AS THAT [N FIG. 1 .

THIS FRAME 15 A VARIATION OF
THE DESICN SHOWN IN FIG. 1. THE
FRONT AND REAR SPINDLE ASSEM-
DLIES ARE THE SAME, BUT ONLY
ONE LEAF SFRING B USEIY AT THE
ENDS OF THE FRAME. BECALSE OF
THIS THE SPRING LEAF CAN BE
HEAVTER MATERIAL

g which then passes through the
wheel to the frame, setting up vi-

brations which tend to retard the
forward motion of the car and
cause it to sway. On the other
hand, Fig. 20 shows how the
springs flex and absorb the shock.
Notice in Figs. 1 and T how the
front-wheel spindle is supported
by a yoke while the rear-wheel

#&EEE'?J‘E‘#%ER b spindle is fastened directly to the

spring shackle, This means that
the two rear spring leaves must
be slightly longer to equalize the
tread. If the front and rear springs
do not equalize under yvour
weight, you can stiffen the rear
springs with a short leaf.

Fig. 7 shows the same type of
BALL-THRUST = frame as Fig. 1 except that only
PRIV one spring leaf is used instead of
two. The shackles are held in the
vertical position by rods bent and
fastened to the frame as in Fig.
10. The rods are held in place
with washers and cotter keys in-
serted in holes drilled through
the rods. See also Fig. 27, which
shows how a rod of the same
T COIL SPRINGS shape is keyed in place. Figs, 8 to

11 give the constructional details
of the frame in Fig. 7. Front and

KEY =~

L f-:
o || i pin @I

FRONT- END ASSEMBLY

SECTIONS CUT FROM
~~ + CHAMNEL |ROM
o |

SHAFT COLLAR.

FRONT

rear spindles, Figs, 1 and 11, are btg SPINDLE
simply steel rods threaded at one L'L\I’b%'b
end and cut to the proper length. SPINRE | aainDAE 15

LE 15
They should be a true fit in the c‘%'“'—:hﬁ;ﬂ ¥
wheel-bearing sleeves so that the X.witoen (D
wheel runs true when mounted. || enor asserary

The knuckle is best made from a e




POPULAR MECHANICS 757

A VERY SIMPLE TYPE OF
RACER FRAME MO SPRINGS

i,

"{ TESTING ALINEWMENT

= Ak OF THY FRONT AND

‘iﬁr REAR WHEELS WITH
A STRAIGHTEDGE

ARE USED, AND ONLY THREE
FIECES OF HARDWDOID ARE
REQUIRED} FOR THE CENTEN

FRAME ANTY CROWS MEMDERS '
WHICH CARRY THE AXLES

short length of steel shafting, |fyeuranc
drilled lengthwise to take the
steering arm, and at right angles
for the spindle. Your local ga-
rageman can weld these parts to-
gether in a few minutes. Both
front and rear spindles are fitted
with collars, which are necessary

SHOCK 1S ABSORBED

1 and pro- BY THL TIRE, LOAD
to keep the wheel clear and p BY THE TIRL, LO

vide a shoulder against which the
bearing sleeves can be tightened.
The rear spindles are simply
welded to the shackles.
Coil-spring suspension and a
swinging front axle are features
of the frame shown in Fig. 2 and
detailed in Figs. 3 to 6. Each one _
of the eight springs must depress || conneini—e ADMSAEE Witk
an equal distance _under a given || SOUIDCVIRE WHELLS 10
weight. Valve springs f1rnrn R T R
tain types of auto engines will SHOCK 18, ABAGRBED
BY SPINGS MWD TIAES

HARDWOOD ANLE

K& MACHINE " .
ir,auus" serve very well in the spring as-

sembly shown in Figs, 3 and 6.
Fig. 12 pictures a frame you can
build in a hurry, while Figs, 13 to
16 give you the details of its con- |
struction. The center member is
simply a hardwood plank, sawed
to the form shown and holted to
hardwood cross members. With
exception of the spindle-yoke fas-
tening, detailed in Fig. 15, the
front-spindle assembly is the
same as that in Figs. 1 and 11,
that is, the automobile type.
Though not necessary, you can
streamline the axles as in Figs. 12

SPIMDLE YOKE
MADE FROM —
SECTION OF CHANNEL IRON

WOOD SECTION
OF AXLE ™

‘m : i WOODEM SLATS ||
Y FRONT EDGE- and 16, No springs are used as the EM;
% frame is to be fitted with pneu- |E—= oot = OF SPANGS
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SAWING CHANMELS
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This X-braced frame is fitted with “knees,"
giving a soft, uniform springing action on
each of the four wheels

matic-tired disk wheels. The pneumatic
tire has the property of absorbing road
shocks without rebound, as in Fig. 18,
making springs unnecessary. Being made
of one piece, the frame will spring or twist
so that the car will ride over road irreg-
ularities as in Fig. 21.

Figs. 22 to 29 give some ideas on bend-
ing and riveting channel iron which is
necessary to build a frame like the one
shown in Figs. 26 and 27. The feature of
this frame is the X-brace to give it rigid-
ity. Spring suspension consists of an in-
dividual unit made as in Fig. 27, the unit
being the same at all four corners of the

BENDING
CHANMEL ROM

frame. Note that the
springing unit consists of
two coil springs, one above and
the other below the channel-iron
support. Carefully made, this spring unit
will give very soft springing action on all
four wheels. Select coil springs, that will
depress equally under a given weight. As
this type of frame is quite complicated,
the construction will require careful work
and plenty of time.

Of all the important points in the as-
sembly of a Soap Box racer, wheel aline-
ment comes first. Properly alined, the
wheels must remain so. This means close
fitting of the spring shackles, steering
yokes and knuckles, Front and rear axles
or spindles, as the case may be, must be
exactly parallel and at right angles to the
frame. There is no caster, camber or toe-
in on the front wheels. You can test the
front and rear alinement of the wheels by
simply using a straightedge as in Fig. 1T7.
This is merely to check assembly; the
wheels cannot be alined permanently un-
til the steering gear is fitted. Of course,
pneumatic-tired wheels can be used on
any of the frame types shown, but they
will run up the total cost, unless fitted to a
simple frame like that in Fig. 12 where
expense on the frame alone is negligible,

General dimensions on the designs shown in

thiz article, together with some suggestions

on cost, and also various types of steering

equipment and brakes, will be given in next
month's issue
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HobbY-Horse Swing Gives a Thrllhng Ride

L1* squanes i

t“'.ti

This unusual swing will appeal to children, is perfectly safe for them to use
= and is @ means of wholesome exercise

Suspended from a large tree limb or a
special framework, this unusual swing,
with its brightly colored horse's head,
flowing mane and tail, will give small chil-
dren a thrilling ride. Any light wood will
do for the framework, which is pivoted at
all joints, bushings of brass tubing or pipe
being used to avoid squeaks and assure

long wear. The horse's head is 12 or 34~
in. plywood while the mane and tail are
unraveled hemp rope. A short length of
dowel through the head serves as a hand-
hold. A pleasing color scheme can be had
by painting the frame red, green or other
bright color and the head brown, black,
cream or dappled gray.

Pelican Shoe Scraper Adds Touch of Nwelty to the Lawn

Tugging away at a large earthworm,
this pelican is an appropriate lawn orna-
ment located just outside your door, where
it also serves its real purpose as a shoe
scraper. It is cut out of flat iron, using a
metal-cutting scroll saw. For the straight
cuts, a hack saw will be of service. Smooth
all the edges with a file and paint the pel-
ican white, its beak yellow and the earth-
worm red, The pelican sets on a small
concrete block sunk into the ground.

Q[Ordinary photographer's hypo, 1 lb,
dissolved in water, 1 gal., makes an excel-
lent solution to remove iodine and mer-
curochrome stains from cloth. After dis-
solving the stain, the garment should be
washed thoroughly to remove the hypo.

"H/ -‘—\"1_

[ [\ x',zv',f -
—" ==<54
plRisas s 2=

S — v

-

A pelican-shaped shoe scraper that you can cut out
of heavy metal with a scroll saw
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Adjustable Shelf Above Sink
Has Many Uses

The shelf can be folded against the wall and held
with a hook when not in use

Hinged to the back of a sink by means
of two large vacuum cups, a wire shelf
from an icebox will serve many purposes.
Held in a horizontal position by two heavy
wire braces, as in Fig. 1, the shelf is handy
for pans, bottles and other articles. Or, it
makes a dandy drying rack for towels,
handkerchiefs and wash cloths, as in Fig.
3. When the shelf is dropped down on the
sink, it will provide an excellent support
for draining plates as in Fig. 2.

Bumpers on Wash-Tub Handles
Protect Your Knuckles

Wash tubs may
be carried with-
out squeezing
your knuckles if
e the handles are
ur HOSE |— fitted with short

: pieces of garden

hose as indicated.
Spread the han-
dles apart and remove them from the tub
so that the hose can be slipped over the
ends. Or, if more convenient, cut the
pieces of hose lengthwise and slip them

MECHANICS

over the handles, wrapping with friction
tape to keep them in place. When the tub
is carried, the hose comes against the rim,
keeping the handles out far enough so
that the load can be carried comfortably.

Pipe Knocked Against Cork
to Remove Ashes

Glued in an ash
tray as indicated,
a large cork forms
a resilient knock-
er for emptying
ashes from smok-
ing pipes with
minimum danger
of breaking them.
Use any all-pur-
pose cement for
the glue job, mak-
ing sure that the
surface of the tray is clean. The cork can
be stained to match the tray.

Supply of Rain Water in Home
at Little Cost

If the eave downspouts on your home
lead into the basement, you can have a
supply of soft water for the cost of a small
storage tank and a few pipe fittings. In-
stall a tee and a shut-off valve in the pipe
leading from the downspouts and connect
another valve in the tee with a short nip-
ple. From this, run a pipe to your tank,
To fill the tank, close the wvalve in the
downspout line and open the other one.

B 3 PG cock
DPEN WHEN
TANK 15 FULL RAIN-

WATER

DRAIM TO SEWER

Ltorage tank in basement for rain water is flled
from eave downspouts



lyattam; just
held on the
[ever arran
gtte-dispens
cealed insi
shown in L

T he plywo®
nt and cigars
dd areo can=

he photo and cut-
Note how the
d to allow oS
ing parts o=
dimensions

is groove

ossible 52 tha
of the pum
The recess
routed, whi

drill presg @
Ten eigarettes

pu'utrd front pd nel

ng an old
this lamp
n and 0

pump as

ept small.
h tray 18
done on @
n in Che

hy epen-

PLILL=CHAIN
SOCHET

STAPLE

(i -

& fl‘ﬂ FIT TRAY

SIDE
ELEVATION

-

——

ol el

TO 110-VOLT LINE

761



762

POPULAR

Skis Locked to Building Studs
Hold Their Shape

Adjustable crosspiece slips behind skis, springing
them to shape to prevent warping

When storing my skis for the summer, I
always fasten them between two studs as
shown in the drawing, so that they retain
their shape. Any building that is weath-
erproof and has the studs exposed will do.
Two crosspieces are nailed to the studs
about 6 ft. apart, after which the skis are
put in place, face out, and a third cross-
piece is nailed under the curved ends.
The center crosspiece is then slipped in
place behind the skis. This does not have
to be nailed as pressure will hold it.—
Paul Beckman, Omaha, Nebr.

Expanding Plug for Boat Drain

If your small
boat has a drain
hole in the bot-
tom, substitute a
rubber plug for
the wooden one
and there will be
no danger of dam-
aging the plank-
ing when remov-
ing or putting in
the plug, A large rubber bottle stopper
is just the thing for this purpose. Select
one that will fit the hole snugly, drill it
through the center to take a small brass

RUBBER PLUGA

MECHANICS

machine screw and insert the assembly in
the hole, using brass washers on both
ends of the plug. These should be smaller
than the diameter of the hole in the boat,
so that when the nut is drawn up tightly
the rubber will be expanded to a tight fit.

Food Cans Are Safely Gripped
While Openmg Them

Made from a
piece of heavy
spring wire, this
clamp will hold a
can rigidly while
removing the top
with a can opener
so that there is no
possibility of cut-
ting the hands on
the rough edges of
the tin. A piece
of rubber hose slipped over the clamp
provides plenty of friction.

Cookbooks Stored in Rack
on Cabinet Door

Instead of storing vour cookbooks and
recipe files on a shelf or in a drawer where
it is often inconvenient to reach them,
use this simple rack, which is screwed to
the inside of one of the cabinet doors.
Being only 3% in. deep, the rack does not
interfere with articles on the shelves.

Your cookbooks are alwavs at hand for instant ref=
erence when kept on this narrow rack
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PART V—TRACK CONSTRUCTION

BEGINNING with Fig. 81, you have a

solution to the problem of building
suitable track for your model. With the
fixture shown a hundred feet of rails can
be drawn in a very short time and each
section of rail will be exactly the same
size as the preceding one. The secret of
this precision is the steel forming die
shown in Fig. 82, It's quite a trick to make
the die, but once you have it you are
equipped to turn out model trackage on a
production basis.

Figs. 83 to 87 inclusive show the die in
detail. After the necessary holes have
been drilled and tapped, the rest of the
job is simply a matter of very careful
work with a file. Note especially that the
rail-forming section of the die is tapered,
that is, the opening tapers from the rough
form to the finished form of the rail. Re-
member that the size of the die deter-
mines the size of the rail. Usually the
pressed or rolled rail is formed from ordi-
nary tin of the thickness known to the
trade as “95-1b. plate,” so you will have
to make this allowance when bringing the
die to the finished size. A sample piece of
ready-made rail will help in determining
the exact size required. When vou finish
filing, polish the die with fine emery cloth,
to remove all file marks. This is very im-
portant, for if the inner surface of the die
is rough it will give trouble. When the
die is finished you go back to Fig. 83 for
the details on the construction of the fix-
ture for drawing the rail strip through
the die. As will be seen from Figs. 83 and
84, this calls for a length of bicycle chain,
a bicycle sprocket, a base of hardwood
and a clamp made from two pieces of cold-
rolled steel, each %4 by 1 by 2 in., bolted
together with a 2§ by 34-in. capscrew. A

E-it'l'ﬂ.i SPROCKET —~
B 1 ke

==t
—

I RAIL STRIP, TIN

DEVICE FOR DRAWING RAILS

slot slightly wider than the bicycle chain
is cut in one end and a *1s-in. hole drilled
transversely takes a pin which holds the
clamp to the chain. A small weight is at-
tached to the opposite end of the chain to
hold it on the sprocket.

Now note especially the position of the
angle-iron bolster plate in the upper de-
tail in Fig. 83. When you mount this on
the hardwood base, bore the holes in the
wood slightly oversize so that the position
of the bolster can be changed readily, This
change may be necessary to make the rail
draw straight. Lastly you provide bear-
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you the details
on the rollers,
which are

ings and a shaft for the sprocket, a crank
of about 10-in. throw and the fixture is
ready for work as vou see it in Fig. 84.
Figs. 83 and 87 show you how to cut the
end of the rail strip and how to bend it for
entrance into the die. In drawing rail in
this fashion the strip of tin must be lu-
bricated, otherwise it will stick and buck-
le in the die, Experiment has shown that
a solution of soapy water applied to the
rail strip with a sponge is just the thing.
However, in using this solution as a lu-
bricant, it is necessary to be careful that
the die does not rust. Each time you fin-
ish using it the die should be taken apart,
wiped dry, and thoroughly oiled.

Figs. 88 and 89 turn up another device
for making rails. Here the strip is rolled
instead of being drawn to shape. To build
this rolling mill you will have to have
some machine work done. Fig. 88 gives

turned out in
the lathe from
cold-rolled
steel. The one essential thing in the con-
struction is that the rolling unit be assem~
bled accurately and that it be rigid. This
means accurate work in the assembly of
the mill. The die, Fig. 89, should be filed
to shape and to the exact size required
and then lapped to a glass-smooth sur-
face with progressively finer grades of
emery cloth. Fig. 89 shows the assembly
of a frame of cold-rolled steel, which is
designed to keep the rollers exactly in
line. A positive adjustment is provided
by two threaded machine bolts, each fitted
with three nuts. The rollers are keyed to
short lengths of 2-in. steel shafting as in
Fig. 88. When turning the rollers, it should
be noted that the concave groove turned
in each is an exact semicircle. The size of
this groove is determined by the size of
the wire around which the tread or ball
is rolled. Also, allowance must be made
for the thickness of the tin used. The
rollers form the web and tread of the rail
and the base is formed in a die as the
strip passes through the rollers. The wire
over which the tread is rolled may be
pulled out after rolling the rail or it may
be left in place and used to join sections
of the track together. Before starting the
strip through the rollers it is bent around
the wire and the end beveled and flared
slightly so that the strip will start easily
through the die. The knurled sections of
the roller press the web to shape and at
the same time tightly grip the tin and pull
it through as the crank is turned. Clear-
ances between the rollers therefore have
to be calculated with care. For example,
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UFPER
ROLLER

Thiz simple rolling mill
speeds up the work of
making rails. It shapes
the rail in one operation

the space between the knurled sections
should be slightly less than twice the
thickness of the rail strip. Also, you have
to see to it that the flange on the upper
roller is a close fit in the groove cut in the
lower roller. Holes for the shafting carry-
ing the rollers are drilled slightly under-
size and are then reamed to exact fit. No-
tice, too, that you have to run back the
threads on the two bolts used in assem-
bling the frame, this being necessary to
space the nuts as indicated in Fig. 89.
Both the rail-making devices just de-
scribed form a rail with a round tread
similar to the commercial product. Now,
the details in Fig. 90 to 93 inclusive give
vou still another type of precision die
which forms a rail with a square tread
like that in Fig. 91. Though this arrange-
ment is a somewhat more complicated af-
fair, it forms a rail which is an exact min-
iature of the prototype. There are really
two separate dies as you will see from
Figs. 92 and 93. The first forms the rail
into a U-shaped section, Fig. 92. The sec-
ond fixture completes the rail in three
separate operations as in Fig. 91. Fig. 90
shows the fixture assembled for the second
operation shown in Fig. 91, that of form-
ing the square tread. A length of cold-
rolled steel & in. square is bent at one
end to form an eye as in Fig. 93. This is
shown in place in the jig in Fig. 90 and is
for the purpose of forming the square
tread. When the rail section has been
completed through the four operations
shown in Fig. 91 this rod is removed from
the rail. You will notice that the dimen-
sions given in Figs. 91 and 93 are for rails
in the %%-in. scale, but by changing the
size of the die to suit you can make rails
in Yi-in. scale just as easily. In either
case you use cold-rolled steel for all parts

.L: 0,
C.R.STEEL—|

ROLLERS FORM &= - \
WEB AND ] F STEEL SHAFTING

TREAD OF THE | 18
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of the die. Faces of the die should be pol-
ished bright and should be greased while
in use. Fig. 92 shows the first operation,
that of forming the rail strip into a U-
shape. The die is set to give a width of
1% in. plus the thickness of the tin used.
Then a strip of flat cold-rolled steel is
filed down until it will slip into the die
with a thickness of rail tin on each side.
This done, you're ready to begin work by
bending the strips of rail tin to a V-shape,
the bend being in the center line. The
strip is then set into the die with the steel
strip edgewise on top. Light taps with a
hammer force the whole into the die as in
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Fig. 92. You will make time by complet-
ing this operation on whatever number of
rails you are going to form. Then comes
the first step in forming the rail. The 15-
in, rod around which the tread is formed
is placed at the bottom of the U-shaped
rail strip. The strip is held in the position
shown with a strip of cold-rolled stock
pinned to the stationary part of the die
with 14g-in. steel pins. Then the two strips
which form the web are also pinned in po-
sition shown in Fig. 91, With all these
parts in place as shown the die is closed
by tightening the bolts at the ends as in
Fig. 90. After tightening the die, the pro-
jecting sides of the rail strip are spread
as in the third step in Fig. 91. Then a
strip of flat steel placed on top and tapped
lightly with a hammer forms the base of
the rail as in the fourth step.

PLACING ROD,
|57 STEP

FLATTEMING: BASE,

FERMING BALL, 4mp erpp 410 STEP

o ETEP

It is very important that the forming die
be kept properly lubricated, and, like the
drawing die, all surfaces which come in
contact with the rail tin must be smooth.
Parts of the die which form sharp bends
in the tin may be rounded slightly at the
corners, brought to a high polish with
progressively finer grades of emery and
then finished with crocus cloth. A light
auto-engine oil is best for a forming die.

Now that you have your rails made you
come to another step in track making—
that of assembling the rails on ties to
form complete sections of track. Fig. 94
details a hardwood jig dimensioned for
Lo-in. scale parts and designed for build-
ing up track of this size in sections easily
handled. Fig. 95 gives the length and sec-
tional size of the ties, details the three
spacers used in laying the rails, and also
shows a jig for drilling the holes in the
ends of the rails to take the screws hold-
ing the fishplates. First, you cut the ties
to exact size and place them in the jig as
in Fig, 96. Then the rails are placed on
the ties and positioned with the spacers.
For rail spikes you can use brass escutch-
eon pins. Fasten the ends of the rails first,
then spike both sides of one rail using the
spacer on each tie to insure that the ends
of the ties all project the same distance
from the base of the rail. Then fasten the
second rail, using the spacer between to
get the width exact throughout the length
of the section.

True reproduction of the full-size track
requires that you use fishplates for join-
ing the track sections. Fishplates can be
made of tin slightly heavier than that used
for the rails. With the ends of the rails
jig-drilled you simply fasten the plates to
the rails with small bolts. Though all the
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track-laying fixtures shown in Fig, 95 are
dimensioned for l2-in. seale track you ean
easily reduce the size for the 14-in. scale,
When using the rails made with a round
tread, some model makers join the track
sections with dowel pins made of wire.
This saves the time of making the fish-
plates and also the drilling of each end of
the rail. The wire dowels are of such size
that they can he pressed easily into the
open end of the round tread. Rails made
of tin can be blackened by heating to a
dull red and then allowing to cool slowly.
Ties can be made more realistic by dip-
ping in a dark shingle stain.

Miter-Gauge Stop to Cut Duplicate Work on Circular Saw

s F

When several pieces are to be cut the same depth,
this miter-gauge stop assures a uniform job

When a number of duplicate pieces are
to be cut on a circular saw, and it is de-
sired to eut into the wood a predetermined
distance, a stop can be placed at the back
of the table to control the distance which
the gauge can travel. As shown in the
photo, this consists of a strip of wood held
in the gauge slot with a C-clamp, and ad-
justed so that it will stop the end of the
gauge slide at the required distance.

{[To remove coffee stains from a table-
cloth or napkin, lay it over a hot electric
iron and apply glycerin to the stains with
a sponge or brush; then the stain can be
washed out easily.
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If your saw sets on a workbench the rachk can be
screwed to it within convenient reach

The problem of where to store the miter
gauge and ripping fence of your circular
saw is quickly solved with this rack. It is
a piece of flat iron bent to the shape shown
and bolted to the saw stand. Machine
screws, tapped or bolted through the legs
of the stand, provide a place for the arbor
wrench and push stick so that they are
within easy reach. A push block for the
jointer may be hung on the opposite side.

Hot Vegetables Drained in Pan
with Cake Turner

With one side
cut off rounding
as shown, a per-
forated cake
turner makes a
good strainer for
draining hot veg-
etables, the long
handle enabling

POPULAR MECHANICS

Handy Rack on Circular Saw
Holds Accessories

the user to keep the hands away from
steam. The rounded side helps to remove
the vegetables from the pan after they
have been drained.

Heat Shield for Toasting Fork
Keeps Hands Cool

The next time
vou are toasting
frankfurters or
marshmallows on
a picnic or hike,
and find that the
fire is too hot to
hold your toasting
fork near it, slip a
paper plate over
the handle for a shield. Use the largest
plate available so that it will protect both
your hand and arm from the heat.

Porch-Deck Covering Fastened
Securely at Edges

Instead of lapping a canvas deck over
the edge of a porch roof and tacking it
with large-head nails, from which the can-
vas soon pulls loose, serew a length of an-
gle iron to the edge of the roof as shown,
bring the canvas down over this and then
bind it in place with a strip of strap iron.
Before fastening the canvas in place, give

Canvas deck fastened to edge of porch roof with
angle iran will not pull away

both it and the angle iron a liberal coat-
ing of paint, completing the job while the
paint is still wet.

{[For even rinsing of dishes, insert an alu-
minum clothes sprinkler into the faucet.
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Dressing-Table Lamp Has ]ewel Box in Base

7 ! F
CENTER LINE "I"'I
CENTER, LIME W2

THREE BALL FEET, 1 DIA.
SPACED EVENLY

Used in pairs on your dressing table, this lamp adds a pleasing touch to the bedroom, and the
jewel box with ity hollowed cover holds many articles

For the boudoir, this small lamp, turned
from rare wood, and fitted with a simple
shade in keeping with the base, has the
added advantage of serving as a jewel box.
The base is turned on two different cen-
ters, one being used to turn the base
proper and the other to form the depres-
sion for the box. This is covered with a
neat lid, while at the back rises a short
spindle, which is capped with a socket and
light. Three round balls, each with tenons,

form the feet. They are equally spaced
with one lined up at the back with the
spindle. This is turned to shape with a
tenon on the lower end to fit in a hole
bored in the base midway between the
edge of the box depression and the back
edge of the base. An interesting variation
of the spindle is to carry the idea a little
farther and provide a short horizontal
arm at the upper end to bring the socket
directly over the center of the base.

Loose Soil in Trench Settled Qumkly by Runmng Water

Injected deeply into a filled trench dug
in your lawn, water under pressure will
settle the loose soil in a few hours so that
the sod, taken up in squares when start-
ing the trench, can be reset before it dies.
To wet the soil, slip a length of pipe into
the end of your garden hose, turn on the
water and insert it into the trench as
shown. Let the water run a few minutes
and then raise the pipe a foot or two and
repeat to thoroughly saturate the soil.
Make the injections at intervals of three
or four feet the entire length of the trench.

{ By adding a small quantity of aniline
red to dark ink, the writing will have a
changeable bronze color when dry.

h i I LOOSE SOIL ﬁ:f

USED IN  (a
REFILLING g

IROMN PIPE-
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Small parts handled in a vise are caught in this
trough if they happen to drop

When screws and other small parts are
held in a vise for filing, sawing or similar
work, you won't lose any of them when
the vise is released if you slip a piece of
cardboard between the jaws as shown.
The cardboard should be cut wide enough
so that the edges curl upward to form a
trough when it is slipped into place.

Candle Holder from Jackknife

for Campers’ Use

Every camper
who carries a
jackknife has a
means of quickly
improvising a
“candlestick” for
use around the
camp site. Just
open a blade at
each end of the
knife as shown,
stick one into the
bottom of the can-
dle and the other one into a near-by tree
or one of the tent poles, first impaling a

POPULAR MECHANICS

Trough Catches Small Parts
Dropped from Vise

chip or piece of bark over the blade hold-
ing the candle to serve as a drip pan—G.
E. Hendrickson, Argyle, Wis.

Butter Patties Cut Uniformly
with Old Table Fork

It's no trick to Tﬂw

cut butter into
uniform patties if
you use an old ta-
ble fork with two
of the tines re-
moved. Grind or
file one side of the
remaining tines to
provide cutting
edges. One tine
serves as a guide
as the other one
cuts the butter.

Guard on Carving Knife

It is a good idea to solder guards on
large knives used about the kitchen to
prevent the fin-
gers from slipping
down over the
sharp edges. It
takes only a few
minutes to bend a
small piece of
metal at right an-
gles and solder it
to the knife blade
near the handle,

Pull String Opens Stamp Pad

When the lid on a stamp pad becomes
bent or dented around the edges so that it
is hard to open, knot the ends of a strong
cord and slip it under the lid as shown,
pulling the knot-
ted ends close
against the back.
The looped end of
the string project-
ing from under
the lid provides a
good grip for
opening it, and
does not interfere
with closing.
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I_IEHE’S storage
space for the 2

mending, twenty spools

of thread, as many balls

of yarn or darning cot-

ton, drawers for pins,
needles and buttons—
all contained in a sim-

ple rectangular box
hung cornerwise on two
turned legs, An ornate

handle is mounted on
the top corner of the
box and the two sides,
or lids, are hinged to

open upward. These
are framed and paneled

SELTION ¥
LR
FHI0R18

in the same way as a

small cupboard door. Or, you can use a
single #§-in. walnut-plywood panel for
each door. Here the only difficulty is that
of finishing the exposed edge of the ply-
wood., A better way is to edge-glue sev-
eral narrow strips of 3s-in. solid stock,
selected especially for attractive grain
and uniform texture, If you have power
tools, the strips can be tongued and
grooved. If the strips must be joined by
hand, then use small dowels to give them
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added strength. Details on the first page
give the elevations, sizes of the legs and
feet, and a cross section. Most parts are of
such small size that you can use either
solid walnut or mahogany in the construc-
tion. You'll save time by building the
cabinet first, as the legs are more easily
fitted. After the ends and two lower sides
of the cabinet have been cut to exact size,
they are joined with glue and small brads.
Next, the legs are turned to size and the
upper square sections are halved and
notched as shown. Notice that the upper
ends of the legs are dovetailed, the dove-
tails fitting in sockets cut in the ends of
the top cross member. When complete, this
arrangement locks the cabinet securely in
place. To finish up ready for assembly,
you turn out the lower stretcher and saw
out the handle and two scrolled feet. As-
semble these parts with glue in all joints,
and use screws to fasten the handle.
Now the interior fittings: In the cross
section, A-B, of the cabinet, parts C and
D are simply 3&-in. lengthwise strips bev-
eled on one edge to fit snugly against the

center member. They should be fastened
securely with glue and brads, the heads of
the brads being sunk below the surface
with a nailset. Part E is the shelf on
which the drawers slide, and part F fills
the opening back of the drawers. The
thread and yarn trays and the drawers are
made as in the details above. For the trays
use pieces of white pine or basswood
which are straight-grained and free of
knots. To form the concaves, the width is
first laid out and the lines deeply scored
with a seriber. Then the waste is removed
with a quarter-round gouge and the job
finished by smoothing the grooves with
sandpaper wrapped about a length of
1-in, dowel.

To finish walnut, sand thoroughly and
rub in a walnut filler. After this dries,
sand lightly and apply two coats of white
shellac, smoothing the surface bhetween
coats with fine steel wool, When dry, fin-
ish with furniture wax, rubbed down to a
dull gloss. Use the same procedure in fin-
ishing mahogany except that a stain is
applied before filling.
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Imitation Microphone for Plays

When an imitation microphone is need-
ed for amateur stage plays, one is easily
made from a set
of radio head-
phones and a mu-
sic stand. Remove
one of the phones
from the headset
and insert the
holder into the
end of the music
stand as shown in
the circular detail.
If the “mike” is
not high enough,
an extra piece of
tubing can be put
in the stand. The
job will be more
realistic if a couple of wires are run down
the stand from the phone to disappear un-
der the stage wings or behind the foot-
lights—Edward Drake, Chicago.

Garbage from Second Floor
Goes Down Chutes

Where living quarters are on the second
floor, two large sheet-metal pipes leading
from the kitchen or porch to containers
set below will save many steps when dis-
posing of cans and garbage. With this sys-
tem it is necessary to wrap and tie the
garbage in sacks or paper to avoid getting
it on the inside surface of the pipes which
would be unsanitary,

BEVELED LID 3
SETS FLUSH IN Rl
DRAINBOARD &

kool - -

; FOR GARBAGE _ &

Garbage and refuse from upper Aoor dropped into cans below,

through sheet-metal pipes
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Gun Carrying Case of Plywood
Is Inexpensive

This carrying case provides ample space for one or
two guns, ammunition and cleaning eguipment

Here is a carrying case that will afford
protection for your guns when you go on
your next hunting trip. Use plywood for
the top and bottom of the case and 1 by
4-in. stock for the sides and partitions.
The case should be about 1 in. longer on
the inside than the longest gun barrel, and
about 18 in. wide. This will afford room
for a narrow barrel compartment, while
the remaining space, when partitioned off
as shown, can be used for gunstocks, am-
munition and cleaning equipment. The en-
tire inside surfaces of the case are lined
with felt tacked or glued in place. Two
small leather straps tacked to the bottom
near the ends of the two compart-
ments, will enable you to fasten
the barrels and stocks down
snugly. The plywood cover is at-
tached with two or three cabinet
hinges, and stout canvas straps
are fastened to the cover and bot-
tom of the case so that it can be
strapped shut. A strip of felt,
tacked around the upper edge of
the case and soaked with oil, will
make the cover weatherproof for
general purposes. A heavy strap,
consisting of two or three thick-
nesses of leather, tacked or
screwed to the upper side of the
case serves as a carrying handle.
—G. E. Van Horn, Lincoln, Nebr.
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Hull Planking, Deck Framing, and Mast Step

NDW that the frame is complete, the

planking is done while the frame is
still on the form. First, provide a “spiling
board” on which measurements are made
to determine the curve on the edge of each
plank, Figs. 23 and 24. This spiling board
should be about % in. thick and 3 in. wide,
preferably of spruce, which will permit it
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to lie flat over the curves of the hull. Nail
it temporarily to three or four ribs and
mark off distances with a pair of dividers
as in Fig. 23. The spiling board is laid on
an uncut plank and the required curve
plotted as in Fig. 24.

The first plank, next the keel, comes
well forward on the stem, Fig. 26. The
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joint at the rabbet line should be about
Mo in. wide to admit caulking. This should
be carried the full length of the plank
along the keel as in the sectional view,
Fig. 25. Incidentally, the plank should be
secrewed down only temporarily until you
are sure that it fits snugly against the keel.
There are three screws into the keelson
between each frame, so located that they
will not strike those through the keelson
into the ribs, Fig. 24, Planks are in three
widths, 6 in.,, 7 in. and 8 in. The wider
planks are installed near the keel and
sheer line with the narrower planks be-
tween, where the greatest curve occurs.
Each plank should fit snugly against its
neighbor for two-thirds of the width of
the edge, the remaining third forming a
V-groove for the caulking, Fig. 24. To
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Novel construction of the centerboard well allows

the wood to swell without spening the joint. All

seams between planking are waterproofed with
caulking cotton

bring the planks tightly together use a
wedge arranged as in Fig. 27. Although
the planking comes from the mill long
enough to run from stem to transom, it
will be necessary here and there to make
an end joint backed with a butt block, as
in Fig. 25, the butt block being the same
width as the plank. At the corners be-
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the planks at the transom, except about
12 in. where the stern molding is to be
fitted, Fig. 28.

While still on the form, all seams are
caulked. Make or buy a caulking tool sim-
ilar to that in Fig. 34. Divide the caulk-
ing cotton into three strands as in Fig. 30,
and roll it into a fairly tight cord. This is
worked into the seam and driven home
with the caulking tool, Fig. 32. The tool is
frequently dipped in oil. The blade should
be smooth, as any burrs tend to pull the
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placed on sawhorses for installotion of the deck

tween rib and plank, a triangular opening
should be left for a drain. There should
also be a space between the plank ends for
caulking. In the original hull the butt
blocks were located as indicated in Fig. 39.
The sheer-line marks on the ribs, men-
tioned in the preceding installment, will
indicate the gunwale edge of the top
plank. When all have been permanently
installed, the joints should be planed

smooth. Also round over the corners of
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cotton out each time the tool is withdrawn.
It is assumed that before eaulking or plan-
ing the hull, the two ribs have been in-
stalled just forward of the transom. These
are bent oak ribs and are installed by
serewing first to the keelson on the inside,
then to the planks from the outside. With

\ L REAM
N, “CENTER BATTEN

5TEM \\
.-_'-'_F_.

ALL BEAMS Fagh
CRCWNED 3°IN AFL"

DEIMFORCING AT
FOR CHACKS . 25 :

\ //,.-'-
\ AR

TRAHSOM — Dech beams are fastened fo

the ribe with four screws.

T he cockpit framing is braced
te the ribs

the hull complete, sanded and caulked, it

BIOCK FOR RUDDER-POST . =

PRRE SR ARG T L S can be removed from the form and turned

RS e 3 over. This is accomplished by sawing the

B, L | ribs at the sheer line, as in Fig, 35, Three

\\ : TR TR or four men can easily turn it over as it

s R, weighs approximately 400 lbs. at this

B ™ S . /¥ stage of construction. Set the hull level
e 3 ] N \rom on sawhorses and brace it as in Fig, 45.

Y A e e pont Now to build the centerboard well, Fig.

1 E— " 31: This is 16% in. high at the greatest

AR A & width, the bottom edge being cut to con-

A BRACE form to the curve of the keelson. The

\' oo W N sides are of white pine with mahogany
- ~_ 7/ /7 bulkheads or spacers at the ends. These

% \’,f / ;’F are slightly beveled to take care of the

G’f fﬂ-\x"-x' o /N greater width of the opening at the cen-
1 A A/ ) ter, and a ¥-in. piece is inserted here to

aig =~ "‘x:_f keep it spread apart until screwed down
on the keelson, Figs. 33, 40, and 44. The

reason being that a centerboard well al-
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THREADED COUNTER- 3
SCREWED % SUNK i dekd
THROUGH wefL PLUGEED  PuMe LUNE

Two yokes and an upright brace at the forward end
of the cockpit give rigid support to the mast step
and the centerboard well. Position of step gives
the mast a rake of % in. aft. Before the deck beams
go on apply twe coals of marine paint to the inte-
rior of the hull as in Fig. 46. Paint should be
worked info corners at ribs and keelson

ways has a tendency to bow in, owing to
the swelling of the wood. An ingenious
lock joint is also incorporated in this well,
Fig. 29. This allows the wood to swell at
right angles to the grain with-
out opening the joint. Before
assembly, the inside of the well
is painted with one coat of cre-
osote and one of bottom paint,
and the mahogany cleats are
screwed on. The location of
the well will be determined hy
the slot already cut in the keel
member. Notches are cut only
43 in. deep for the ribs, as in
Fig. 29, the ribs being cut to
length accordingly. When fit-
ted in place, lift the well and
drill holes for No. 14 serews in
the keel member as in Fig, 33. Then with
a punch, mark corresponding locations in
the edges of the well, and drill holes for
the 3-in. screws, which are to hold it in
place. The joint is first treated with ma-
rine glue and a strand of candle wicking
laid along it as in Fig. 33. The wicking
should be kept clear of the screw holes.
The screws are countersunk 75 in. and the
holes closed with wood plugs. Fig. 22
shows the hull completed to this stage.
Paint the interior with two coats of ma-
rine paint as in Fig. 46.

Now for the deck framing. To get the
crown equal on all forty beams it is best
to make up a pattern. All beams are pine,
except those at ends of the cockpit, which
should be oak or mahogany. The ends of
the beams are nailed to the tops of the
ribs with galvanized nails, and pilot holes
should first be drilled to prevent splitting
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the ribs, A center batten runs along for-
ward and after decks and sets flush with
the tops of the beams, This construction
is shown in the cross section, Fig. 37, and
also in Fig. 41, which shows how the cen-
ter batten joins the stem and transom,
and gives the location of diagonal struts or
braces under the deck at the sides of the
cockpit. A number of blocks are installed
for various fittings, that for the upper end
of the brass rudder-post tube being made
in two pieces as in Figs. 36 and 42. The
tube itself is 1-in. standard brass pipe,
Fig. 43, the inside diameter being slightly

Material List

200 board ft. cedar or cypress, 9/16-in.
stock, in 6, 7 and 8-in. widths for planking

2 pes. white pine, 1 by 17 by 48 in., for cen-
terboard well

4 pcs. oak or mahogany, 75 by 2 by 17 in..
for centerboard well

2 pcs. oak or mahogany, 5 by 2 by 18 in.,
for centerboard well
1 pe. mahogany, & by B by Z4 in., for yoke

2 pine boards, 3§ by 12 in. by 16 ft., for
deck beams

16 No. 14 bronze screws, 3 in. long, for fas-
tening centerboard well to keel

1 1-in. brass pipe, 24 in. long, for rudder
post

14 doz. 11 -in. No. 8 bronze screws to fasten
planking

150 ft. cotton caulking

Marine lead paint, inside two coats.

over 1 in., which permits free movement
of a 1-in. rudder post. The lower end is
threaded to screw directly into the wood
keel unit. It is not installed permanently
until eanvas is put on the deck. Locating
the mast step is important, as it must give
the proper rake to the mast. The center
line should be %4 in. farther forward at
the keel than at the deck line, as in Fig. 43,
which also shows the relative position of
the mast step and the centerboard well.
When you install the blocks supporting the
foot of the mast, it is well to see that holes
for the bolts and lagscrews do not come in
line. An upright and a yoke reinforce the
deck at the forward end of the cockpit. A
profile of the yoke is given in the squared
detail, Fig. 38. These parts are cut from
34-in. oak or mahogany.
(To be continued)
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Small Camp Stove from Oil Can
Blowtorch

2=
o

EUT AND BENT

WIF HEAT CURRENT

This improvised camp stove is easy to carry and
just os eficient as most one-burner stoves

For the camper, hiker or fisherman who
wants a light stove, this one is just the
thing. One end of a 1-gal. oil can is cut
and bent as shown, after which the flame
of a small blowtorch is directed into the
can through the filler hole. The intense
heat of the torch follows the path indicat-
ed by the arrows.

Old Razor Blades Kept in Cork
Avoid Injuring Hands

When old sin-
gle-edge safety-
razor blades are
kept around the
house for various
purposes, they
should be insert-
ed in a cork as
shown so that
there will be no
possibility of ac-
cidentally cutting
the hands on
them. The idea
also applies to awls, ice picks and other
sharp-pointed instruments, which are of-
ten kept in drawers with other articles.

RAZOR BLADE “aNs
KEPT IN CORK=

QA few whole cloves added to serapbook
paste will keep it from souring.
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‘Wheelbarrow Has Roller Skates
to Move Heavy Loads

Wheels on legs of wheelbarrow give three-point con-
tact to save strain on bach and arms

MECHANICS

For the man who occasionally uses a
wheelbarrow around his home two pairs
of roller-skate wheels attached to the legs
will save back and arm strain when mov-
ing heavy loads. The wheelbarrow is
pushed over soft ground in the regular
way and then lowered to a horizontal po-
sition and pushed along on sidewalks or
drives as shown.

Cement Putty Is Durable
and Does Not Crumble

I have found that portland cement
mixed with linseed oil and kneaded to the
consistency of regular putty, is in many
ways superior to the latter for glazing
windows, and for filling small cracks and
nail holes in surfaces to be painted. The
mixture remains flexible after it sets, and
it does not crumble and fall off after long
exposure.—H. H. Siegele, Emporia, Kan.

It’s Easy to Build Bird Houses

that will attract peppery little wrens,
martins, bluebirds and others. Our
plans include a wide variety of nest-
ing boxes that not only look good to
the songsters, but also add a delight-
ful touch to the garden.
COLONY HOUSES AND APARTMENT LOG
CABINS—884 and 885. Only a saw, ham-

mer, nails and easily obtainable material
required. Two prints 50c.

S5INGLE APARTMENTS IN RUSTIC DE-
SICN—886: Fourteen easy-to-build houses
on one print. 25c.

TRELLIS SUGGESTIONS—639: Six types that
will help beautify your home. 25c.
LAWN CHAIR—529: Plain sawed from 2{-in
stock. Easily made with hand tools. 25c.
ORNAMENTAL WOOD FENCES—&40: Five ar-
tistic designs for standard wood stock. 25c.
CIRCULAR ARBOR AND GATE—637: Popular
st¥le anyvone ean build. 25c.

LAWN AND GCARDEN FURNITURE—S820 te
922 incl.: Collection of designs for arbor-and-
seat combinations and swings. (3 prints) 75e.

Any six of these blueprints will be sent postpaid
upon receipt of $1.00. Address Blueprint Dept.

POPULAR MECHANICS MAGAZINE, 200 East Ontario Street, CHICAGO

Outstanding Spring Numbers

DUTCH WINDMILL AND WATER WHEEL—
8911: Mill, 40 in. high. Small water wheel. 25c.

LOG-CABIN CONSTRUCTION—216: Two floor
plans. Shows how to make corner joints. 25c.

17-FT. KAYAK—928 and 929: Light frame-
work covered with canvas., One-man size, 50c.

12-FT. UTILITY ROWBOAT—T07: Flat bot-
tom. Four seats. Sturdy design. 25c.

“ZIP,” MODEL RACING YACHT—8&80 to B84:
50 in. long. Plans include full-size lift tem-
plates. Four prints $1.00.




By Arthur Trauffer

\\ TITH this snapshot enlarger your cam-

era does double dutyv—takes the
picture and then enlarges the negative.
The barrel or drum of the enlarger is a
simple affair built of large cans with frie-
tion lids. The sizes indicated are merely
general dimensions suitable for cameras
with removable backs, which take pic-
tures 3% by 4% in. and smaller. You may
find it necessary to make some alterations
to suit the camera you have.

Fig. 2 shows a cutaway view of the
negative holder completely assembled.
The whole thing acts as the negative hold-
er and also as a bellows extension for the
camera. For the complete assembly, neg-
ative holder, center section and the light
housing you need two flour cans, or boxes
as they are called, each 7 in. in diameter

There's no need to buy an extra lens for this en-
larger. Instead, you simply use the camera with
which you took the picture

and 7 in. deep, and one cake box, 10 in. in
diameter and 4 in. deep. Only a 2%-in.
section of the flour box is used for the
negative holder. The balance is cut away
with tin snips. Now, in the bottom of this
section you cut a rectangular opening
slightly larger than the film used in the
camera. For example, if the picture size
is 24 by 3% in., the opening should be
235 by 3% in. A disk of V4-in, plywood is

T81
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cut to fit inside the box. An opening 23
by 33g in. is also cut in the plywood disk.
Two simple clamps are provided to hold
the camera securely in position,

A second can, the same diameter as the
negative holder, forms the center section
which is supported by the sliding base.
Note that in Fig. 2 the negative holder
proper is formed by the two friction lids
placed with the tops facing and bolted to-
gether with a disk of plywood between.
First, you cut rectangular openings, each
3% by 4% in,, in both lids. Then two disks
are cut from Yi-in. plywood, one 6%} in. in
diameter, the other 634 in. in diameter. In
the first you cut an opening 3% by 4% in.,
and in the second 3% by 5 in. All four

MECHANICS

parts are bolted together with small stove
bolts, the smaller disk being located be-
tween the lids. Assembled in this way,
the parts provide a rigid support for the
two pieces of plate glass between which
the negative is placed.

Now to return to the center section.
First, you cut the bottom out of the can
with a can opener. Then a circle of cor-
responding size is cut in the lid of the
third can which forms the light housing.
This lid is now soldered to the bottom of
the center section, as in Figs. 3 and 4. A
disk of opal glass is placed in the upper,
or forward end of the center section, 12
in, from the top and is fastened with six
Y4~in, angles cut from tin.

Now to make up the light hous-
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Then seribe six circles the same diameter
as the sockets to be inserted and have the
openings punched at a tinshop. Six two-
piece sockets with “pig-tail” connections
are screwed in place in the openings and
wired in parallel as in Fig. 4. All connec-
tions should be soldered. To cover the
wiring, a baking pan, 9 in. in diameter
and about 1%z in. deep, is bolted to the
bottom of the light housing and a con-
nector plug is fitted in the bottom of the
pan, the wires from the plug being
led to the nearest socket in the

:
v 783

QUTSIDE HALF OF
TWO-PIECE SOCKET

SCREWS HOLDING
S1 AN TO BOTTOM
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Large cans are used to build up this enlarger. The white-pine base iz cul to exact width to allow free
movement of the sliding member. Six 40-watt light bulbs provide illumination

group of six in the light housing. Provide
a cord with switch and six 40-watt bulbs
for illumination. Figs. 3 and 4 show clear-
ly how the base is made.

The sliding member which supports the
enlarger is made of three pieces of stock
cut to exactly the same width as the base,
The latter is simply a pine board planed
to exact width throughout the length. The
easel is screwed to the end and braced at
right angles as shown. The sliding mem-
ber, Fig. 4, consists of three parts cut from
34-in. stock. Ends of the two upright
members are cut to the same radius as
the center section of the enlarger and fas-

tened in place as shown with small iron
angles and screws. Flat angles in the po-
sition shown act as guides. Meeting faces
of the base and the sliding member may
be coated with hot paraffin.

The easel must be braced exactly at
right angles to the base. The center sec-
tion of the enlarger drum may be fastened
to the sliding member with small screws.
Paint the interior of the negative holder
and center section with flat black paint.

[ Articles made of sheet tin will take on
the appearance of polished steel if they are
rubbed with fine steel wool,
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SureaShot“ﬁf{éthnd of Poisoning
Gophers in Their Dens

i

LR
s T ——
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With this little tool, yvou can get poisoned bait inta
Fophers” runways witheut disturbing the soil

If you have been unsuccessful in poi-
soning gophers in their dens or runways,
the trouble was probably due to not get-
ting the poisoned bait properly located.
With this tool, which is made from a
length of '2-in. pipe and an iron rod, you
can get the bait into the runway without
disturbing the latter and without covering
the bait with dirt. The rod is just long
enough for the pointed end to project
from the lower end of the pipe. In use,
the assembly is pushed into the ground
until the lower end breaks through the
roof of the runway. The rod is removed
and the bait poured through the pipe.

Holding Tools on Stepladder

The problem of
keeping a number
of small tools at
hand when work-
ing on a steplad-
der, is solved by
inserting them in-
to holes drilled
through the top
step of the ladder,

MECHANICS

as shown. The tools are easy to remove,
and they will not fall out when the ladder
is tipped or carried about.

White Lead Run Through Ricer
Saves Time in Mixing Paint

If you make up
your own paint,
squeezing the lead
through a potato
ricer of the type
shown will do
much toward re-
ducing the lead to
a consistency to
mix readily with
oil. The ricer is
inexpensive and
you will find that it makes the lead dis-
solve more quickly than is the case when
a solid mass is stirred with a paddle.

A e POTATO
i RICER

. —wWHITE LEAD

Rubber Nests for Chickens
Are Washable

There is no breeding place for vermin
in these nests, which are made by tacking
pieces of inner tube over light, removable
wood frames. If the rubber is tacked to
the frames so that it sags slightly in the
center, the nests will be just as comfort-
able as those lined with straw or excel-
sior, and they ean be removed and washed.
As further protection against vermin, it is
a good idea to paint the frames thoroughly
with creosote before applying the rubber,

SECTION OF LARGE
INNER TUBE MAILED ON
DETACHABLE FRAME

T hese sanitary nests can be removed for washing
at regular intervals
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Two Simple Ideas That Help the Draftsman

s

Above, evenly spaced lines are made easily when ruler iz fitted with small rubber-tired wheels from tay.
Left, T-square held rigidiy in position en drawing beard by means of thumbtacks and brass strips

When a T-square is used to support a
triangle, as shown in the circular detail, a
couple of brass strips screwed to the head
and drilled to take thumbtacks, will help
hold the instrument rigidly on the draw-
ing board. When the T-square has been
placed in the desired position, the thumb-
tacks are pushed through the strips into

the board. Another idea that saves time
and helps produce good work, is to fit toy
rubber-tired wheels to the ends of your
ruler, The wheels aid in spacing parallel
ruled lines uniformly as the friction be-
tween the ruler and the paper is greatly
minimized, so that movement of the ruler
will be the same at both ends.

Formulas Quickly Filled by Using Proportional Weights

By substituting small muslin bags filled
with shot for weights on his balance
scales, a western photographer quickly

MUSLIN BAG FILLED WITH SHOT
AND LABELED

Possibility of errors in solutions iz greatly reduced
with this method of weighing chemicals

weighs chemicals to compound solutions
needed in his work without referring to a
book or tediously following a written for-
mula. A bag is made up to exactly bal-
ance the weight of the required amount of
each chemical used, after which a tag car-
rying the name of the chemical is attached
to the string binding the top of the bag
together. The bags for each solution are
kept together in a small container labeled
with the name or number of the formula,
—Birt Oberlies, Jr., Hastings, Nebr.

Finishing Wood End Grain

The end grain of coarse woods, such as
pine and redwood, can be finished smooth-
ly for painting or enameling by giving it
a heavy coat of thick casein glue; this is
rubbed into the wood thoroughly with the
fingers, allowed to dry and then sanded
down to a smooth, hard surface.
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Hose slipped over tether gtahe ghields rough edges
and prevents rope from tangling

Ovwmers of milch cows who tether them
on unfenced property will find that a piece
of hose slipped over the tether stake will
help prevent them from injuring their
legs on the stake. If the hose is a loose fit,
it will turn and help keep the tether from
becoming wound around the stake.

Moles Killed in Their Runways
with Motor Exhaust Gas

If moles are “working” in your lawn or
garden, slip a length of hose or flexible
tubing over the exhaust pipe of your car
or tractor and insert the free end into the
runways so that they will be filled with
carbon-monoxide gas. When pushing the
hose into the runway, be careful not to

Carbon-manoxide gas forced into the runways of
moles will kill every rodent in a few minutes

POPULAR MECHANICS

Steel Tether Stake Is Shielded
to Protect Animal’s Feet

press down the dirt and close the hole. A
5-min. “shot” for each runway is usually
sufficient. Run the motor at a fair idling

speed, preferably on a rich mixture, which
can be obtained by slight choking.

Glue Spreader from Plpe Cleaner

With one end
twisted into a flat
coil, a pipe clean-
er makes a good
emergency glue
spreader. And
when used in their

original shape, the e

_H_\._:-'

cleaners are very g
handy for apply- e ceanen
ing glue in cor-

ners, grooves, nar-

row joints and other constricted places.
As the cleaners are inexpensive, the
spreader can be discarded when the work
is finished, and a new one used for the
next job.

Insulation Stripped from Wire
in a Jiffy

Electricians will find this wire stripper
a timesaver as it slits and removes the in-
sulation in one operation. When the end
of the wire is
threaded into the
tool and the jaws
squeezed together,
a twist of the rest
in opposite direc-
tions causes the
slot in the open
end to sever the
insulation, which
is then slit by the
cutting point and
peeled off as the
wire is pulled out.
The edges of the
slot and cutting
point, of course, are sharpened—T. L.
Moore, Detroit, Mich.

I:I..ITTINL PCIIHT |
GALVANIZED IRDN, 27 X12"

@[ Acetone is useful for cleaning the hands
after using a paintbrush, as it will remove
paint, varnish, shellac, enamel and lac-
guer stains.
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Indexmg Head Spaces Shaper Cuts Evenlv_. -
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Made of hardwood, a few screws, bolts
and a piece of heavy sheet iron, this in-
dexing head provides a quick and accu-
rate means ﬂf :-;p:lr:im_; E.hl'lpﬂl' cuts 1|.'i.']'ll'_‘]'i L accurate beading and
hendi[ig. fluting or grooving turned work. E‘:f" ;‘;::.:';‘1‘;:;: -.. :
The fixture consists of a slotted base on  cutters can be driven
which are mounted a fixed head and mov-  with your drill press
able tailstock. The headstock spindle is a
3g-in, dowel to which the slotted index . . )
disk is glued. A wood screw is driven into Casting DEP]H‘Y Card Holders b
the end of the dowel, the head cut off and Needing many holders for display cards,
the projecting end filed to a point. Two a window trimmer casts them inexpen-
wood screws are turned into the disk, one sively from lead and paper clips in a wood &
on each side of the center. The heads of mold. This consists of three pieces of -
these screws are cut off and the ends filed hardwood, one piece % in. thick with 7
to a point, forming spurs which engage holes bored to receive the molten lead, one
the work and keep it from turning. As somewhat thinner to serve as a removable  *2+
indicated, the tailstock spindle is a 3-in. bottom for the holes and a narrow piece = |
wood screw, the center being made in the in which small holes are bored to hold the e
same way as the center on the headstock. paper clips vertically. When in use the .
A length of %&-in. rod with one end bent parts are held in position with C-clamps. M
to form a erank and the other threaded .-
and pointed, will serve equally well. The

With this indexing
fixture you can make

headstock is fastened to the base with Woie
either bolts or screws, while the tailstock &

is held with a single bolt, the nut being L
inserted through a transverse hole bored .
in the side of the block. The index disk is [
held in any position by a strip of heavy e
sheet iron, which drops into a groove cut .

any one of the slots in the disk. . b

gr= £
{ ——
. }j o
nitely if their edges are coated with a mix- - ATLD ‘”‘D‘H

ture of yellow wax, 2 parts, rosin, 1 part, Display holders are quickly cast in this mold, which
and enough turpentine to make a paste. is wasily taken apart to remove the castings

in the top of the headstock and engages _I m _ﬂﬂ;ﬁm

@[Rubber suction cups will hold indefi-
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LECTRCGRLATING

ELECTRDPLﬂﬁNG with alloys offers

many possibilities including the mak-
ing of ornamental designs by using alloy
plates of contrasting color. After the met-
al to be plated has been polished with
mery powder and jewelers' rouge as in
Fig. 2, to remove surface faults and de-
velop a good luster, it is subjected to a
careful cleaning procedure as success in
electroplating is largely controlled by the
thoroughness of cleaning.

Cleaning: If the object to be plated is
coated with heavy rust or scale, it should
be rinsed in a pickling solution, Fig. 3.
5 is made by carefully adding sulphuric
acrd, 2 1bs., and hydrochloric acid, 1 1b., to
water. T pts. (caution—do not add water
to acid). The work should not be left in
this pickling solution any longer than is
equired to remove scale and corrosion, as

\it will attack the metal and cause pitting.

Vhen rust or secale is only slight, the work

should be pickled in a mild solution, Fig.
>
5~
%

4, which is made by adding hydrochloric
acid, 1 lb., to water, 3 pts. For best re-
sults, this solution is used while heated to
about 120° F. These solutions should be
used in glass containers or stone crocks,
When the work is removed from the pick-
ling solution, it must be rinsed thoroughly
first in hot and then in cold water.

THE

After pickling, the work is freed from
grease by washing in earbon tetrachloride
or in trichlorethylene. These solvents are
noninflammable. It is a good plan to sol-
der a connecting wire to the work to be
plated before cleaning in the solvent as in
Fig. 11, in order to make possible handling
without contact by the hands, Otherwise
use rubber gloves or a pair of pliers as in
Fig. 1. Grease and oil from the skin will
form a thin coating on the metal and pre-
vent proper plating. After the work has
been cleaned it is kept immersed in clean
water until ready for plating to prevent
the formation of a thin film of corrosion
which would make plating difficult.

Silver-Cadmium Alloy Plating: Silver-
cadmium alloy plate is considerably more
resistant to corrosion than pure silver.
Before attempting to coat the work with
silver-cadmium alloy, the surface should
be given preliminary plates with the fol-
lowing strike solutions, depending upon
the metal. If steel or iron, it should be
immersed for a few seconds in a first strike
solution made by dissolving in the order
listed, potassium ecyanide (969), 9 oz.
(deadly poison), copper carbonate, 2 oz.,
and silver cyanide, 0.2 troy oz, in water,
1 gal. See Fig. 7. The silver eyanide and
copper carbonate are dissolved by stirring



After polishing te remove surface faults,
the work must be carried through a thor-
ough cleaning routine to assure success
in plating. To aveid touching the waork
with hands, which leaves a =light oily de-
posit, wear rubber gloves or hold work
with wire soldered to it and if this is
impossible, use a pair of pliers

the solution with a wooden stick.
In all cases where cyanides are
used, the work should be done
close to an open window where
the draft will carry fumes away
from you. In addition, care should
be taken to prevent acids or
chemicals of any type from get-
ting into these solutions as this
would bring about the formation
of hydrocyanic-acid gas which is
a deadly poison. If these solutions
are used as directed, if care is
taken to keep them away from
acid, and if the solutions are
washed away through a sink with
copious quantities of water after
use, there should be no danger.
Fig. 5 shows how the work is
connected for the strike. Simply
attach the wire soldered to the
work, to the negative pole of the
battery and suspend it into the
solution for a few seconds to in-
sure a complete surface coating
of silver-copper alloy on its sur-
face. By inspecting the work, you
can easily tell when the entire

FINAL FIMNISH DF
WORM DEPENDS LARGELY ON
POLISHING BEFORE PLATING

3.90

HYDROCHLORIC

ACID, 1 LB.

GLASS OR
RUBBER JAaR

ACID, 1 LB
15T. WATER

surface has become coat-
ed. Next, immerse the
work for a few seconds in
a second strike, Fig. 8,
made by dissolving po-
tassium cyanide (96%), 9
oz. (deadly poison), and
silver cyanide, .8 troy oz,
in water, 1 gal. This so-
lution is used in the same
manner as the first strike.
After the second strike,
steel objects should be
rinsed in hot water and
immediately transferred
to the silver-cadmium
plating solution shown in
Fig. 6. If this is not
ready, the work should
be kept immersed under
clean water to protect its
surface from corrosion.
If the work is made of
brass, copper, or Brit-
tania metal, the cleaned
work should be immersed
for a few seconds in a
blue-dip solution made
by dissolving mercurie

Taa
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chloride, 1 oz, (poison),
and ammonium chloride,
14 oz., in water, 1 gal. See
Fig. 9. Dipping the work
into this mercury solution
will cause the deposition
of a thin coating of mer-
cury on the surface. The
work should only be left
in this solution 3 or 4 sec-
onds. After immersion in
the blue dip, the work is
rinsed quickly in warm
water and placed in the
second strike as previous-
lv explained for a few
seconds, after which it is
ready for plating with the
silver-cadmium alloy.

If the object to be plated
is made from nickel silver
or other nickel alloys, it is
only necessary to give it
the second strike and place
it in the silver-cadmium
plating bath. The silver-
cadmium plating solution
is made up by dissolving in
the order listed, potassium
cyanide, 415 oz. (deadly
poison), silver cyanide, 4.4
troy oz., cadmium cyanide,
3 oz., and potassium car-
bonate, 5 oz., in water, 1
gal. The plating of bright,
lustrous corrosion resist-
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CAR
50z,

L= T

15T, W

| ST. WATER, |

ATER, 1GAL

/ - .
oy o
| -]
|

e
e ."",‘ IR0, SILVER C'M“'D-E,-tfi TROY 0z
. ; ATH. CADMIUM /
\ CYANIDE, 31 o,
b ’ ' 3 TH, POTASSIUM
BONATE

GAL

and copper work, first immerse
in a blue dip and then use zec-
ond strike

ant silver-cadmium al-
loys is quite difficult if
the following working
instructions are not car-
ried out carefully. Fig, 13
shows the method of
connecting. Strips of
cadmium and silver are suspend-
ed on the anode rod in the plating
tank., The rod used to support
these strips should be wood or
hard rubber. If ammeters are not
available, simply omit them from
the circuit and use the rheostats
to control the current, until the
appearance of the alloy is satis-
factory. Once a suitable adjust-
ment has been found by experi-
ment, it is a simple matter to pro-
duce uniform plate. If ammeters
are used, the ammeter connected
to the cadmium strips should read
approximately 22 times the value
shown by the ammeter connected
to the silver strip. This will pro-
duce a plate which is a little less
than 509 silver. The wvoltmeter
should read between 3 and 4 volts,
A suitable plate thick enough for
ordinary purposes will be pro-
duced in anywhere from 5 to 15
minutes. If a brighter plate is de-
sired, a drop or two of carbon di-
sulphide is added to the plating
solution.

When the silver-cadmium alloy
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SILVER PLATING,
TWO RHEOSTATS

AMD AMMETERS ARE
CONMNECTED IM THE CIR=
CUIT TO CONTROL AMOLUNT
OF CADMIUM AND SILVER
DEPOSITED ON THE

The diagram below shows the connections for plating
with zilver-cadmium alloy. Although ammeters are not
abselutely necessary, it is preferable to use them—the
one connected to the cadmium anode should read about
two and ane-hall the reading of the one connected to
the silver anode, which will result in a plate consisting
of about 50 per cent silver and the balance cadmium

..

p—

VOLTMET

R e a-10 VOLTS

: STORAGE
' BATTERY

plate has been completed the work is re-
moved from the tank and immediately
rinsed in hot and then in cold water. If a
design is to be plated over the silver-
cadmium alloy with bronze or brass as de-
scribed later, dry the work in sawdust and
coat the parts not to receive the bronze or
brass with stop-off varnish. This ecan be
made by mixing copal varnish and yellow
ocher to the consistency of paint, rubbing
the ocher into the varnish with a mortar
and pestle. Apply the varnish with a fine
camel's-hair brush. Allow to dry with-

out forecing until thoroughly hard, which
may require 24 hours. Electrotypers’ var-
nish may be used in place of the stop-off
varnish. In using varnish, prevent getting
it onto the parts to be plated with bronze
or brass. Also, the parts to be plated

should not be touched by the hands as this
would produce a thin film of oil which
would interfere with the adhesion of oth=-
er plate. If care is taken in varnishing, a
simple rinse in water or an immersion in
the second pickling solution, already de-
scribed, followed by a rinse in clean wa-
ter will be all that is required after the
varnish has dried, to prepare the work
for the second plate.

Bronze Plating: The so-called “bronze
plate” is actually not a bronze but a high
copper brass. The reason is that tin, which
is a component of true bronze, does not
plate as an alloy with copper. The high
copper brass closely resembles bronze. An
excellent solution for producing this imi-
tation bronze is made by dissolving in the
order listed, sodium cyanide (967%), 5 oz,
copper cyanide, 4 oz., zine cyanide, 12 oz,
sodium carbonate, 2 oz., and rochelle salts,
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For brass and bronze plating, best results are ob-

tained if the plating is dene with the solution indi-

rectly heated ot a constant temperature, which is
done by meens of a water bath over a gax plate

2 oz., in water, 1 gal. The solution is placed
in the tank and connected as shown in
Fig. 14. The anodes are brass containing
approximately 109, zinc. If anodes of this
composition are not available, then alter-
nating strips of copper and zine may be
suspended on the anode bar. In this case,
about 109, of the anode surface should be
made up of zine and the rest of copper.
This solution will plate onto any common
metal after cleaning, without the use of
strike solutions. When the work is sus-
pended in this solution, the voltage should
first be adjusted to about 5 volts and al-
lowed to remain there for 3 or 4 seconds
after which it should be reduced to be-
tween 212 and 3 volts. Leave the work in
this bronze-plating solution for a period
of time sufficient to produce the desired
contrast of color. From 5 to 10 min. is
usually sufficient. If the plate becomes too
yellow, there is too much zine surface; if
the plate becomes too red, there is too
much copper.

Brass Plating Solution: To produce a
brass plate, a solution is made by dissolv-
ing sodium cyanide (969 ), 5% oz., copper
cyanide, 4 oz., zinc cyanide, 1 oz, and so-
dium carbonate, 2 oz., in water, 1 gal. This
solution is placed in the tank, connected
exactly as shown in Fig. 14 and heated to
between 80 and 95° F. It will plate onto
most common metals after cleaning, with-
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out using a strike bath. For yellow brass,
the anodes should be made up of strips of
copper and zinc so distributed that there
is about 8 times as much copper area as
there is zine. To plate with this solution,
the rheostat is adjusted so that the volt-
meter reads about 5 volts. This adjust-
ment is left for about 5 sec. after which
the rheostat is adjusted so that the voltage
reads around 3% volts. In some cases, the
brass plate produced by this procedure is
not sufficiently yellow. Then add ammo-
nium chloride, ¥z oz., to each gallon of the
plating solution. If sheets of a good grade
of vellow brass are available, these may
be used as the anode in place of the com-
bination of the zinc and copper strips.

In electroplating with alloys, it is im-
portant to pay close attention to details
and observe carefully the color of the de-
posit produced so that you will acquire as
much information as possible about the
way the various solutions work. After a
little practice, it will be found that some
extremely interesting results can be pro-
duced by varying the voltage and the dis-
tance between the anodes and work in
the tank, Work carefully and experiment
until you get the exact results desired.

{[By placing a fiber washer between the
tripod and the camera, the latter can be
“panorammed” easily in any direction.
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Adjustable Jig Holds Drill at Accurate Angle

TOR VIEW ¥
OF BASE —»¥

SIDE VIEw
-

—COIL SPRING

SLOT PERMITS
TILTING DRILL TO
ANY ANGLE

PIVOT,

Taking the guesswork out of hand drill-
ing, this simple jig can be made in a few
minutes from flat iron, two small rods and
a couple of coil springs. Two pieces of flat
iron bent as shown, form a clamp, which
fits over the frame of the drill just above
the chuck. Guide rods pass through the
clamp and are pivoted to a heavy sheet-
metal base bent to the shape indicated.

Accurate drilling by hand af various angles is pos-
sible if you attach this jig to your drill. An adjust-
ment permits it to be set rigidly

Compression coil springs fit over the guide
rods and bear against collars as shown,
while pins through the guides above the
clamp prevent the jig from slipping off
the clamp when the drill is lifted. Sides
of the base have slots to permit tilting the
drill at any angle up to 45°, bolts and wing
nuts holding the adjustment.

Non-Slip Covering for Wet Floors from Radiator Cores

Laid side by side on wet or greasy floors
in shops and factories, old auto-radiator
cores provide a nun-slip covering that will
keep the workers' feet dry. As the cores
are made of copper, they are not affected
by moisture, and will last a long time, If
cores of approximately the same thickness
are selected, they can be laid carefully on
a floor so that a fairly uniform surface
results.

@l When vases or other vessels containing
water are placed on painted or varnished
surfaces, the finish should be protected by
placing an asbestos mat or piece of tin
foil under the vessel.

RADIATOR CORES
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Fitting comfortably on the legs, this holder makes it
unnecessary o keep pressure against the pail

This holder fits comfortably over the
legs and holds the pail snugly between the
knees, thus easing leg strain and greatly
reducing the possibility of the pail being
tipped over. The holder is made from a
piece of heavy wire, which is bent around
the pail near the top and large loops twist-
ed on the ends as shown. The loops are
curved to the contour of the legs so that
pressure is evenly distributed.

Rubber Mittens for Rough Work
Made from Inner Tube

When handling
stones, timber and
other rough work,
a pair of mittens
simply made from
a piece of inner
tube will come in
handy. Where
work gloves are
worn regularly,
the rubber mit-
tens can be worn
over the gloves to
protect them
against wear.—Edward J. Hartel, Jamaica
Plain, Mass.

PIECE OF INNER "r

¥
o

CUT FOR WRIST BAND
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Wire Holder for Your Milk Pail
Eases Strain on Legs

Angle-Iron Footrest on Spade

Riveted hori-
zontally across the
top of a spade, a
piece of angle iron
affords a wide
surface for the
shoe when push-
ing the spade into
the ground, thus
reducing strain on
the foot. If the
shape of the spade
handle permits,
the angle iron can be notched to fit around
it. Or, two short pieces may be used.

ANGLE IRON

Rain Pockets in Large Awnings
Removed by Ropes

The tendency of a large awning to sag
between- the braces and hold rain water
led one storekeeper to arrange ropes and
pulleys so that the low spots in the can-
vas could be raised to allow water to run
off. As shown in the drawing, rings were
sewed to the awning, after which light
ropes tied to them were run over small
pulleys and down behind the awning to a
cleat near the door. Reinforcing disks of
heavy canvas or leather are advisable at
the points where the rings are attached.

L ]

= pOUBLE -
&' pULLEYS

Arrangement of ropes and pulleys used by Califor-
nia storckeeper to prevent water pockels in awning



THIS three-speed lift installed

a light truck enables you
to dump any load quickly and
easily. With the exception of a
reduction gear, the entire lifting
unit is made from discarded auto
parts. A standard transmission
gives the three lifting speeds and
the reduction gear makes it pos-
sible to raise the heaviest loads
with a hand crank.

Figs. 1 and 2 show how the lift-
ing mechanism is mounted on the
truck chassis at the rear of the
cab. Any variations in the chassis
design may make it necessary to
alter the mounting of the lift to

TPUCK LIFT

-rh‘.F-

suit. Fig. 1 gives you a general idea of the
mounting, which supports the main shaft
carrying the lifting drums and the ratchet.
Pine stock, 4 by 4 in., will serve this pur-
pose. The whole assembly is bolted to the
truck frame, while the body is pivoted as
in Fig. 3. The forward end of the body
should rest on a crossbeam when it is
level so that the weight of the load is not
carried on the lift. A heavy hook or latch
should be provided to hold the body se-

An old aute transmission operating

through reduction gears, Eaken from

a pump jock, permits quick selection

of a speed most suitable to easily
lift the load to be dumped

curely in the level position, Figs. 4 and 5
show the assembly of the lift mechanism.
The main lifting shaft is a Ford drive
shaft, turning in four 1}g~in. pillow blocks.
Three Ford rear hubs are bored out in the
lathe to fit the shaft and are welded to
it. Two Ford motor-support saddles
mounted one each side of the center hub
give additional support to the shaft. The

two outer hubs or drums carry the lifting
belts, which are made up from four Dodge

795
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down by a pair of eyebolls

RATCHET HOLDS LIFT
IN ANY POSITION ——w-r

DRIVESHAFT

TIMH‘JC‘-.
CHAIN—

timing chains joined end to end in pairs.
This forms two double-length chains, the
inner ends of which are welded to the lift-
ing drums. The lift bars are made by cut-
ting auto drive shafts to the desired length,
flattening and drilling the lower end and
bolting to the chain through a metal clip
as in Fig. 5. The lift bars are joined to the
lower side of the body with rocker joints
made from four automobile universal
joints, only the half of each joint having
the hollow sleeve being used. A bolt up
through each sleeve joins the upper half
to the body. The upper ends of the lift
bars fit into the joints as in the wusual
drive-shaft assembly.

The six holes in the flanges of the cen-
ter hub on the lifting shaft are drilled out
to take Y2-in. bolts. These, as will be seen
from Fig. 4, are engaged by a dog, which
is simply a short length of heavy flat iron

" with one end bent to form a hook. The

other end is formed into an eye to- fit a
15-in. bolt or rod, the latter being fastened

LIFT BAR, :
AUTG DRIVESHAFT 7§

] ‘i \'MDDEL-T FORD "

WHEEL HUBS —» Y

through a supporting tim-
ber. An auto brake rod,
cut to the right length,
passes through holes bored
in the framework and is
fitted with a rocker arm at
each end. One rocker is
attached to the dog with
a short chain. The other
rocker makes a conven-
ient handle.

On the lift shown, the
reduction gear is taken
from a discarded pump

AT

AUTO TRAHSH!S.‘SIDN“;

jack, the pinion being keyed to the trans-
mission shaft and the large gear keyed or
welded to the lifting shaft. All that re-
mains is to fit the projecting end of the
shaft on the opposite end of the transmis-
sion with a suitable hand crank and to
mount the assembly on the frame with
the reduction gears meshing and in line.
This generally can be worked out by sup-
porting the outer end of the gear box on a
piece of channel iron bolted to the wooden
cross members. Other mountings can be
worked out to suit the individual require-
ments of the user.

Wick Oilers in Rocker Arms

If a wick oiler is damaged or missing in
one of the rocker arms of a valve-in-head
motor, a new one should be put in imme-
diately. Unless this is done, the oil, which
is pumped under pressure to the rocker
arms, will leak out and prevent the other
arms from getting oil.
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Contractor’s Tool Box Is Towed Behind Car
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Built on the rear-wheel assembly of an old car, in-
cluding the spring, this portable tool box is a lesson
in compactness. Each tool has its particular place.
Trowels and finishing tools are carried on a shelf or
in a drawer, which moves on slides near the top of
the box, while shovels, mauls, brooms, picks, etc.,
are stored in the compartment underneath the shelf,
the pick heads projecting through holes in the bot-
tom. Saws and similar tools rest in slots on the
underside of the lids. The hinged ends and lids
provide gasy access to any tool in the box

Garden Cart with Four Pivoted Wheels Handles Easily

For the gardener or home owner who
does considerable transplanting of flow-
ers and shrubs, this cart is just the thing
for hauling dirt, boxes and flowerpots
about the premises. As all four wheels are
pivoted it is handled easily in constricted
places around shrubs and flower beds, and
it also comes in handy for the housewife
in moving loads that are too heavy to car-
ry with ease. The cart consists of a strong
box 6 or 8 in. deep, which has bicycle
forks fastened at the four corners with
U-bolts. Any wheels may be used, such as
those from a baby carriage, coaster wagon
or even some old bicycle wheels,

@[ Thin photo negatives may be converted
into positives suitable for framing by
soaking them in a solution of mercury bi-
chloride (poison), after which they are
washed, dried, and the emulsion side
painted black.

This cart is easily pushed over crooked paths and

through constricted places around your Aower beds.

The wheels may be taken from an old baby car=
riage or coaster wagon
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Shoe Scraper on Running Board
Keeps the Car Clean

Taking a few seconds to clean your shoes on this
scraper will prevent tracking mud into the car

Stretched tightly over two blocks on
the underside of the running board as
shown, a wire provides a hidden scraper
for removing mud from the shoes before
entering your car. The ends of the wire
can be fastened to the running-board sup-
ports, Another method of fastening is to
drill holes through the running board and
insert eyebolts to hold the wire, If this is
done, the bolts should be located close to
the ends of the running board so that the
nuts on the upper side will be out of the
way.

Installing a Tight Fan Belt
with a Cloth

When installing a new fan belt on a car
when the adjustment is so limited that
there is not enough slack to slip it over
the water-pump pulley, try running the
belt on the pulley with a piece of cloth as

There's no injured hand or broken pulley when a fan
belt iz “run on"™ with a cloth

MECHANICS

shown. This is much safer than prying it
in place with a screwdriver, which may
result in an injured hand or a broken pul-
ley flange. The cloth is folded around the
belt just ahead of the pulley, after which
it is pulled outward and toward the pulley
as the motor is cranked.—C. E. Packer,
Chicago.

File Is Waxed to Smooth Solder

When solder is 1
used to fill irreg-
ularities in dam-
aged fenders and
other parts of car
bodies, the trouble
experienced with
the file “hogging”
is easy to over-
come if the file is
rubbed with a
piece of beeswax
before starting the work. Rub the wax
down the center of the file to fill the teeth
for a width of about %4 in,

Relining Hydraulic Brakes

When relining brake shoes of a car
equipped with hydraulic brakes, carefully
avoid losing any of the fluid for, if this is
lost it must be replaced and then the cyl-
inders at each wheel must be “bled.” If
this is not done, it may prove not only
costly, but dangerous. After the wheel,
hub and shoes have been removed, bend
a piece of heavy wire around the eylinder
so that the plungers cannot fall out. Then,
after replacing the shoes and adjusting
them, test the pressure of the brake pedal
by pushing it down as far as possible and
holding it there for at least a minute. If
the pedal goes all the way to the floor
board, there is air in the lines which will
have to be removed. To do this, get an
1B-in. length of small hose and a pint can
of hydraulic brake fluid. Some cars have
the hose as stock equipment in the tool
kit. If not, one taken from an old tire
pump will serve the purpose. At the top
of each brake flange you will find a small
bolt, which is removed to install the hose.
Insert the free end of the hose in the fluid.
Loosen the check valve one half turn and
then push the brake pedal all the way
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down several times. Now tighten the
check valve, replace the bolt and proceed
to the next wheel. All four brake cylin-
ders must be bled and the master eylinder
must be kept filled with fluid at all times
or the brakes will be ineflective.

Position of Gas-Tank Cap
Shown by Line

Painted across the cap of your gas tank
as shown, a line not only shows at a glance
whether or not
the cap is screwed
on tightly, but it
also serves as a
reminder for a
station attendant
to replace the cap
firmly after refill-
ing the tank. Such
a line, if painted carefully in a color con-
trasting to that of the car, will not mar
the appearance of the body.

B~ NOT IN LINE

Bearings Scraped to Perfect Fit
with Old Piston Ring

The next time you have to fit a bearing
try an old piston ring for the scraping job.
Piston rings are honed to a razorlike edge,
yet, having a square cross section, they

Bia

If you wish, friction tape can be wrapped around
part of the ring to protect the hands

do not dig in. They are easy to grasp, and
as one edge becomes dulled with long
service there is always another to use.

MECHANICS
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Riders on Rear End of Truck
Kept Off with Barbed Wire

.08
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SPRING-STEEL
CLAMP

Truck ocwner uses board wrapped with barbed wire
to keep riders off rear end of truck

The owner of a large truck fleet who
had experienced several accidents result-
ing from boys riding on the rear ends
of the trucks, used the method shown to
discourage this practice. Boards were
wrapped with barbed wire and fastened to
the tailboards of the trucks with spring-
steel clamps so that they could be re-
moved easily when loading or unloading.
Signs on the tailboards gave warning of
the wire to anybody trying to steal a ride.

Washing Pan Has False Bottom
of Screen Wire

Cut to fit snugly
inside of a pan in
which small parts
are washed, a disk
of screen wire
keeps the gasoline
clean for long use
by preventing sed-
iment, accumulat-
ed on the bottom,
from being stirred
up. The disk is
spaced about 12
in. from the bottom of the pan with large
nuts, which are tied to the underside of
the screen with fine wire,

@ Lacquer or shellac which has been al-
lowed to dry in brushes can be softened
by soaking the bristles in acetone.
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Scarecrow with Spring Joints
Sways in a Breeze

Located prominently in your garden, this realistic
scarecrow will keep birds and chickens away

Swayed easily by the slightest breeze,
the head, arms and legs of this scarecrow

MECHANICS

move so realistically that even the boldest
of birds is fooled. The skeleton of the
scarecrow is light wood, the body mem-
bers being attached with coils from an old
bed spring. After dressing the scarecrow,
it is best to pad it with straw or excelsior
to give it shape, being careful not to pad
the joints too heavily.

Price Tags Held in Cn:ter Kevs

Bent upward at
the split ends as
shown, cotter keys
make ideal sup-
ports for price tags
and announce-
ment cards. The
keys can be bent
easily with a pair
of pliers,

[ Poor results in making photo enlarge-
ments can often be traced to a dirty lens,
particularly when using vertical enlargers.

wood or metal-working tools.

BATHROOM “HAMPER-SEAT”

The Next Issue

COLORED PLASTICS TO ENHANCE YOUR CRAFTWORK

To produce things of unusual elegance in gorgeous colors and shades, this dur-
able, grainless material combines many qualities of both wood and metal. Just
the thing for smart lamp bases, exquisite candlesticks, fine chess boards and
sets, desk pen sets and clock cases, jewel cases, cigarette boxes, etc, This ma-
terial comes in sheets, rods and tubes of almost any size to suit your needs,
and it can be turned, sawed, drilled, threaded, ground and polished either by

SPARE-TIME PROFITS FROM SILVERING MIRRORS

Done easily in your home workshop. Success depends on thorough cleaning
of the glass and correct preparation of tested silvering solutions,

LEAKY BASEMENTS AND HOW TO CURE THEM

Are you one of the thousands troubled with leaky basements? Getting at the
cause and applying effective remedies is really a simple matter.

PICTURESQUE GARDEN FURNITURE

Set in a colorful garden, a quaint, wheeled,
seclusion, while a picturesque “carreta” makes outdoor luncheons a pleasure.

Disguised by modern design and a padded seat, the lowly clothes hamper now
ranks as a piece of furniture appropriate for bathroom or bedroom.

“sunbonnet” chair gives shaded
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seen the great Wash-
ington Monument
from this very spot in
2 the Nation’s' Capiral.

Q" HARLEY-DAVIDSON

From coast to coast green horizons are beckon-

ing to lovers of the great outdoors. Let your
Harley-Davidson take you to the beauty spots and
famous historical places in your own state and to the far
off places you've afwn}rs wanted to see. Make the most
of Harley-Davidson’s wide range of economical riding,

Own a new 1936 Harley-Davidson! Thrill to its surging
power and fast get-away. Enjoy its gliding ride —
zooming speed —flashing style—low-cost mileage
—and other advantages of latest streamline design
and up-to-the minute motor improvements.
Dont wait—ask your Harley-Davidson dealer
for a FREE ride—he’ll gladly explain his Easy
Pay Plans. And send in the coupon—NOW!

HARLEY.DAVIDSON MOTOR CO.

Dept. P Milwaukes, Wisconsin
L THIS COUPON
&' et ——_—_.———H;.‘.l-!-————— —————

HARLEY-DAVIDSON MOTOR CO., Dept. P, Milwaukee, Wis,

Interested in motorcyeling. Send illusirated literature. Postage stamp
is enclosed vo cover mailing cost.,
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My ageis( ) 1619 years,({ )zo-30 vears, }an years

and up, { ) under 16 years. Check your age group.

When writing to advertisers please mention Popular Mechanics
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Diving for Sunken Treasure

{Continued from page 675)

-
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b
we have found cause to stop and wonder
if such things could be serious. Probably
the most uncanny experience we ever had
occurred during this treasure hunt.

We were a day out of Cedros when one
of the landlubbers harpooned a porpoise.
Superstitious seafaring men declare a
curse settles upon the crew of any vessel
guilty of taking the life of a porpoise and
the curse will not be lifted until a human
life is forfeited. Antonio, when he learned
what had happened, crossed himself and
asked to be taken back home. We scoffed
at his predictions, but were unable to
change his mood. According to Antonio
there was nothing but tragedy ahead.

A few days later, when filming some
pearl-diving material, one of the skiffs be-
came fouled with a manta ray. That huge
sea bat dragged skiff, divers and all un-
dersea and it was only by sheer luck we
were able to cut free one man who was
headed for certain doom. We did kill the
manta, however. Antonio blamed the por-
poise but we had little time to dwell on
ill omens. That evening the pearl divers
gave us accurate information as to the lo-
cation of the islands we sought.

In our work there are naturally many
hazards to face, but we have learned there
is little real danger when we understand
and can plot the type of hazard and where
we are likely to meet it. In all my experi-
ence, I am happy to say there has never
been a serious accident that could be
traced to the failure of equipment or the
negligence of the boys. Our one and only
fatal accident occurred while we were
diving during the filming of the undersea
sequences of the treasure-hunt picture.
It was unavoidable,

We located a wreck under fifty feet of
water and had been diving there for some
days seeking the portion that might con-
tain the reputed chest of gold. It was hard
work and I had been doing most of the
diving, blasting away dangerous projec-
tions and preparing the location for some
scenes we would shoot whether we found
gold or not.

One day I had trouble with the air line.
Three or four times it clogged and al-
though the boys cleared it repeatedly, I
was still having trouble getting sufficient

air, Several times huge sharks cruised
about the area and Antonio, now handling
my life lines, insisted I come up until he
harpooned them or drove them away. I
determined to continue and strode off to
inspect a huge wooden bow-section which
I had previously neglected. The cameras
were lowered and I shot many feet of the
strange flora and fauna I saw. A dark
shadow loomed ahead. As I approached it
evolved into a barnacle-covered skeleton
of a wooden vessel. Was it possible that I
had found the right wreck?

It was a rugged, dangerous hulk with
bared ribs and sections of twisted steel
bolts projecting from the rotting beams.
I avoided these sharp points for fear of
tearing my dress or fouling my lines. Sud-
denly I was conscious of a pain in my head.
I recalled the monotonous “punk-punk-
punk” of the air compressor had ceased.
I signaled for more air. None came.

There were warning jerks on the line.
Were they fouled? Were sharks coming?
Breathing became increasingly difficult.
There was an unusual stillness about me.
I grew [ainter and fainter and barely re-
call dropping to my knees as I slid off the
wreck. I blew my valve and sank slowly
into another world. Then came the far
away “punk-punk” of the engine and the
refreshing hiss of cool air. The boys
dragged me to the surface semi-conscious.
Antonio mentioned the porpoise.

While the compressor engine was being
repaired, Jim asked to dive next. My
safety time for diving was expired for that
day, so we dressed Jim and he was soon
over the side, He had long wished for this
opportunity and, if he located the right
portion of the wreck, had every chance to
be the one to recover the treasure.

As the sea closed over his helmet, An-
tonio shot me a look that sobered my ex-
citement, [ tried to forget the porpoise,
the legend, the sharks. Here we were
over the wreck that had every mark of
being the one we sought. We couldn’t fail.
Jim jingled the line. He wanted the cam-
eras. He and I had planned to film the
actual finding of the treasure—we had
agreed not to touch it but to set up the
cameras and walk into the scene with all

(Continued to page 116A)
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VOLLENDA
a precision
miniature

2 MODELS TO CHOOSE FROM

ODAK VOLLENDA fits in the
palm of your hand, pops open
for instant use at the touch of a
button...Precise— ityields needle-
sharp negatives. Sixteen 1-3/16 x
1-9/16-inch pictures each loading.
Available in two lens-and-shut-
ter combinations. With 1/500-
second Compur-Rapid shutter and
f-3.5 lens—$44.50 ... with 1/100-
second Pronto shutter and f4.5
lens—$25.

KODAK PANATOMIC FILM

extremely fine-grained, fully color-
sensitive. Especially designed for

film for Kodak

s Vollenda and
KODAK MINIATURE ENLARGER other small cam-
to supplement your tiny camera. Makes eras. Makes strik-
big prints from little negatives. Cabinet ing enlargements
base optional. Price for enlarger, paper possible with a
holder, Anastigmat f.4.5 lens—8§67.50. minimum of
Paper cabinet base, $10 extra. grain,

FREE BOOKLET...

AT YOUR DEALER'S

Every picture maker should
have this book—"How 1o
Make Good Pictures.”
Its 224 pages are packed
with useful photo knowl-
edge. Tells new ways to
use your camera ... how
to make trick pictures.
Get your copy today.

\

you'll want this booklet for your photo
libracy. It gives complete information about
all Kodak miniature cameras and eguipment.
Weite for your copy today . . . Eastman
Kodak Company, Rochester, N. Y.
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‘-l,.TL the accompanying dramatics. What a pic-
ture!

The minutes passed rapidly. Most of the
crew were at the side watching Jim's
progress by following his path of bubbles
as they broke the surface. That long de-
lay would be when he was setting up the
cameras and checking the angles. He
made a wide detour and stopped for a mo-
ment, then started walking into the scene.
He was turning—probably the treasure
was in sight. Then there was a sudden
jerk on the line—two more—and then the
frantic danger signal.

“Pull up,” I ordered, and Antonio hauled
away on the lines. He had hardly taken
up on the slack when a terrific tug on the
air line nearly pulled him from his feet.
He released his hold and eased off slack.
Then slowly he pulled it in. I signaled to
Jim. There was no answer. The signal
line had fouled something solid.

Antonio looked worried, Had Jim fallen
off the wreck? The line was taut again.

- With the caution born of years as a diver’s
tender, Antonio braced himself. The
strong hose quivered. The strain was
much greater than the weight of any div-
er. Suddenly the line parted and the
broken end came shooting to the surface
like some writhing serpent. At the same
instant the life line eased away. I reefed
it through my eager hands. The end was
shredded—broken.
~ Eight minutes to live! That was the
amount of life-sustaining air in Jim’s suit.
Frantically the boys tied lines to scraps
of iron, wrenches, anything heavy and
threw them overboard. We hoped Jim
might see one of these and seize it. We
could then pull him to safety.

Antonio hastily dressed me in another
gear., My hope of finding Jim alive dwin-
dled as the moments passed. My face plate
was barely shut as I slipped over the side.
The water was disturbed and silt-laden
patches, like clouds, hampered my vision.
I searched for hours, but Jim had disap-
peared. Darkness finally drove us in. For
several days we continued our search but
as time passed all hope of finding his body
vanished. The only evidence I found was
one of Jim's heavy lead shoes. The boys
agreed we should abandon the trip.

Weeks later when the gear was being
cleaned in Hollywood, one of the boys

found some rolls of film in the undersea
cameras. They had been exposed! We re-
called Jim had been the last to use the
cameras. We rushed the film to the lab-
oratory for development,.

In the quiet of the screening room our
little band of silent adventurers watched
the film that had been automatically
ground off by Jim's motor-driven cam-
eras. It was like a message from the be-
yond—a message Jim had sent back to us.
The screen revealed a tragedy that left
us all dumb with horror.

The film clearly showed the side of the
wreck with Jim approaching out of the
hazy distance. He walked alongside until
within fifteen feet of the cameras, then
paused as he saw the treasure chests
weed-covered and half buried in the fore-
ground. He grinned toward the cameras,
approached and knelt beside the chest.

Suddenly a shadow darkened the scene.
Jim looked up and saw something dis-
turbing out of camera range. He quickly
tried to rise. At that moment there swept
into the picture a huge manta ray, fully
twenty feet across. It paused just over
Jim, turned, and a few feet away delib-
erately seized his air and life lines with
its spiral flippers.

For an instant the bat fish seemed to
hesitate—then made away from the cam-
eras and Jim. The diver braced himself
against the jerk that lifted him off his feet.
At this moment the life line fouled a rib
of the wreck and parted. The powerful
manta, momentarily stopped, seemed ex-
cited. It wheeled and with a rush drove
into Jim, entangling his helmet and lifting
him from the bottom. Straight for the
cameras they came until—crash! They
were overturned. That ended the scene.
It was the answer to Jim's disappearance.

Jim was a real adventurer at heart—he
set the stage and filmed his own departure
on that greatest adventure of all, the ex-
ploration of the great beyond.

The wreck is still there, and so is the
treasure. Maybe the curse of a pirate-
massacred crew rests over the spot. Per-
haps some mysterious, destructive force
guards the treasure. Or is it the sea pro-
tecting her own? It is beyond the ken of
adventurous spirits and courageous hearts.
Probably Jim knows.

{Another article by Capt. Craig next month)
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Little sister
Florrie
helps Dave
to star in
the high
school
movie . ..

GREAT NEWS, FELLAS/
MY UNCLE WALT WiLL

HELP OUR CLASS MAKE
A MOVIE ! AND HELL
LOAN HIS CAMERA ~
PROJECTOR. ~

EVERYTHING ./

UNCLE WALTS GOT \
A SPECIAL CLOSEUP

LENS ~ NOW YOU ,
DAVE., 1 EXPECT
WwWiLL BE THE

GOT TERRIBLE

GRANMNIE ~ THEY WaNT
DAaVE FOR THE HERO
IN HIS SCHOOL MOVIE ~
HIS GIRL 15 TO BE
HEROIME f BuT DAVES

LAND SAKES, CHILD ’ SCRAM, |/ JUST A MINUTE PLEASE! GRa
FLEISCHMANN'S SavS THIS FRESH YEAST TAKES
YEAST IS THE THING FIMPLES Ay, ITMIGHT, EVEM
FOR PIMPLES / TLL IN TIME FOR THAT MOVIE. OH,
GET YOU SOME FOR
HiM TO
START ON

HE COULD COME

{ﬁi 1 TOLD FLORRIE|/GOT YOU STARTED
K7

SEE THE MOWIE SHOT:

\. On FLEISCHMANNS Don’t let Adolescent Pimples keep
S[JYEAST FOR, YOU out of the limelight

After the beginning of ado-  sitive skin. Pimples appear.
lescence—from about 13 to Eat Fleischmann's Yeast
25, or even longer, impor- to clear these skin irritants
tant glands develop and final  out of the blood. Then, pim-
growth takes place. This ples vanish. Start eating 3
causes disturbance through- cakes a day, before meals—
out the body. plain, or in a little water—
The skin gets until your skin clearsl|

oversensitive, ) é #‘;'J:é}f

Waste poisons i
in the blood ir- by elearing skin irritanta
outl of the blood

ritate this sen-
Coprright, 1906, Standard Brands Incorporated
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the furnace, a casting device known as a
pig machine forms it into “pigs” for use
in foundry work, hence the name pig iron.

Cold pig iron is very brittle, high in

carbon and other impurities and of low.

tensile strength but it can be converted
into soft but tough wrought iron by “pud-
dling.” The iron is heated, iron oxide and
certain slag-forming materials are added
and the molten mass is stirred, causing the
iron oxide to react with the carbon to form
iron while the slag removes other impuri-
ties. As the carbon is removed the melt-
ing point rises and the metal becomes a
pasty mass like bread dough which is
pressed between big rollers to squeeze
out the slag.

Steel first was made commercially by
the crucible process from wrought iron
produced by “puddling.” The iron was
packed in carbon and heated, causing it to
absorb some of the carbon. The resulting
product was melted in erucibles to obtain
homogeneity, a slow and costly process.

The Bessemer converter ushered in the
real age of steel and made possible our
early railroads, battleships and skyscrap-
ers. By this process, molten pig iron is
placed in a giant egg-shaped vessel, the
converter, and a blast of hot air is blown
through it. The oxygen of the air burns
up most of the carbon and non-ferrous
impurities, the other impurities forming a
slag. To keep the liquid steel from dis-
solving oxygen, a small amount of man-
ganese is added.

The Bessemer converter, whose spec-
tacular blowing lights the country for
miles, lowered the cost of steel through
quantity production but Bessemers today
have been replaced to a large extent by
open hearth furnaces which produce a
better and more uniform product. Open
hearth furnaces provide the great dra-
matic spectacle today on the stage of
steel. Into a battery of these brick-lined
furnaces, each holding 100 tons or more,
go molten iron from the blast furnace,
limestone, metal scrap and any alloys

needed to impart special properties. Here -

the metal seethes and bubbles for hours.
Temperatures as high as 3,000 degrees are
produced by burning intensely preheated
gas and oil forced through checker cham-

POPULAR MECHANICS ADVERTISING SECTION

The Steel of the Future

{Continued from Coloroto)

bers under pressure. Because of the ter-
rific temperatures produced, furnaces must
be entirely rebuilt at intervals.

When laboratory analysis of samples
shows the metal has been refined and is
of the required specifications, a big clay
plug is rammed out and, with a mighty
roar and a shower of sparks, the molten
steel rushes into a great ladle which is
lifted by a giant crane to pour the white-
hot metal into molds, each holding 10,000
to 12,000 pounds, A mold train carries the
steel into the yard to cool. Cranes release
the red-hot metal ingots from the molds
and carry them to huge gas-fired soaking
pits where they are soaked with heat to
bring them to uniform temperature. Then
giant pincers lift them out and lay them on .
roll tables leading to the “blooming mill.”

No better illustration of the ability of
the machine to shoulder the back-break-
ing tasks of man can be found than the
modern process of rolling metal. Brawny
steel workers wielding heavy tongs used
to pass slabs of red-hot metal back and
forth through the rolls of the mill, some-
thing like a huge clothes wringer, until a
slab was reduced to a sheet of metal. Only
the strongest men could stand the labor
and the heat.

To the American Rolling Mill company
at Middletown, Ohio, several years ago
came a young paper-mill engineer, John
B. Tytus. Tytus had an idea—a dream of
straight-line production of steel, stand
after stand of rolls, conveyors and re-
heating furnaces half a mile long with a
three-foot slab of metal going in one end
and coming out the other as a strip 200
feet long and as thin as a coin.

Iron and steel engineers ridiculed the
plan as visionary and impracticable but
the company was interested. For fourteen
years Tytus labored with blueprints and
designs under the supervision of Charles
R. Hook, now president of the company.
Thousands of dollars were spent on ex= -
perimental work but the only way to find
whether such a machine would work was
to build one. So the company bet several
million dollars that Tytus was right and
ordered construction of a continuous roll-
ing mill. And Tytus was right.

(Continued to page 120A)
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rCHANGENOW

Fill up with Fre sh

GET RID OF "
THINNED-OUT
WINTER OIL

Summer

ARD WINTER WEAR dirties oil. Winter

“choking” dilutes it. Have your

crankcase drained today and refilled with
the correct grade of summer Mobiloil!

Car owners report Mobiloil gives up to
509 more mileage—reduces repairs. For
Mobiloil, made by Socony-Vacuum’s

free of gum and car-
bon forming elements. No matter what
type of bearing—or how high the engine
temperature—it gives 1007} protection.
Get set for summer at the Mobiloil sign
—or the Sign of the Flying Red Horse.

SocoNY-VAcUuUM OIL COMPANY, INC.

Clearosol Process, is

“See the 1936 Mobiloil chart

— Mubllnd

for correct grade for your car
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Q Today, starting in the blooming mill
ponderous 12,000-pound ingots are mauled
through mighty rollers until they have
been reduced into slabs eighteen or twen-
ty feet long, five or six inches thick and
three feet wide. Each is sheared into slabs
ranging from 1,200 to 2,600 pounds, ac-
cording to ordered size, and these are re-

duced to ribbons of metal 200 feet long m-q{

the rate of a ton every thirty-two seconds.
All the labor required is the energy nec-
essary to press push buttons. The contin=
uous mill does the work.

During the journey through the rollers,
the metal becomes strained, so annealing
is necessary to allow rearrangement of the
grains that make up its structure and con-
trol its temper. The sheets are allowed to
soak up heat and “relax” for several days
in great furnaces, then follow cleani
cold-rolling, coating with lead or zinc,
trimming, polishing and other operations,
depending on the purpose for which the
metal is intended.

Different processes are followed in the
foundry and in the fabrication plant in
order to shape the metal for its intended
use, but the initial preparation is the same.

While man has used iron and steel for
centuries, he is only now beginning to un-
derstand some of its hidden properties.
The X-ray is helping to reveal this in
metallurgical laboratories, Chemically
pure iron has never been prepared in
usable quantities and thus research to de-
termine the actual properties of pure iron
may disclose something entirely new about
this age-old metal,

Nickel, chromium, manganese, cobalt,
molybdenum, vanadium, titanium and
tungsten are among the metals alloyed
with steel today but it is likely we have
hardly scratched the surface of the possi-
hilities in alloy steel. Nickel makes steel
hard without detracting from its tough-
ness so we use it in gun barrels and armor
plate. We know, too, that chromium has
much the same effect as nickel and in ad-
dition those metals give steel a high re-
sistance to corrosion, thus making possi-
ble our stainless steels. Manganese makes
steel so tough it cannot be cut or bored,
so we use it for vaults and safes.

The high-speed steels are alloyed with
tungsten or molybdenum which enable
the metal to hold its temper even when

ealdon daty
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heated to incandescence, making such
el suitable for cutting very hard sub-
stances. And without iron we would be
without electrical energy because the
electrical industry is based on the magnet-
ic properties of iron. Electrical steel has
silicon added.

By proper treatment, iron and its alloys
may be modified in an endless number of
ways., For example, it may be prepared in
such active form that it bursts into flame
0 tact with air, or it may be made re-

'r:t?mm withstand the action of
boiling acids. This adaptability is con-
stantly increasing the uses for the metal.
The total ingot capacity of the American
iron and steel industry is about 60,000,000
gross tons a vear, or sixty per cent of
world production. Who can predict the
forms this material will take in a few
rs? Perhaps the best answer comes
from George M. Verity, chairman of the
board of the American Rolling Mill com-
pany. “Ninety per cent of Armco prod-
ucts today,” he said, “were not even pro-
duced twenty years ago. Two more dec-
ades may see an even greater change. The
growth and expansion of iron and steel is
an index to progress and as civilization
advances, iron and steel must continue to
perform greater and greater services.”

There are three pivots on which civili-
zation turns—food, clothing and shelter.
Once all three were scarce. Weapons and
plowshares made of iron then made food
abundant. The cotton gin, the loom and
mechanical weaving have supplied us
with plenty of clothing. But we still live
in houses of wood and brick and stone—
the identical materials which have been
used for hundreds of years.

One of the next great tasks of iron and
steel is to make shelter for mankind as
easy to obtain as food and clothing. It
should be as easy for an American family
to own a home as to own a car. Iron and
steel have made it possible for the aver-
age family to own a car and iron and its
alloys can make it possible for the same
family to possess a home with more com-
fort and conveniences than the modern
home today, and at a fraction of the cost.

{{Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.
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Coolon 407

because Ingram’s does
these three things

1
WILTS

your whiskers

softer for

easy shaving

When you start using Ingram’s, you
stop getting hot shaves. For three
special ingredients in this rich-lather
ecream do these three things to make
all shaves quick, clean and stingless—

pa
SMOOTHS

the skin so
the rasor

1st, they wilt whiskers softer at the skin-line,
where your razor works, 2nd, smooth your
skin so the blade can’t skip and scuff. 3rd,
cool your face while you shave, keep it cool
when you've finished.

You'll never need a lotion after a shave
with Ingram’s. There's no burn—no smart-
ing — no rawness, That's why “bluebeards,”
twice-a-day shavers, find Ingram’s a special
friend. With it they can shave as often as
they have to, yet pay no penalty.

And all shavers find Ingram’s economical.
Because it's concentrated, it goes further.
Three months of cooler, happier shaves in
every tube or jar! At your druggist’s.

ciils close

3
COOLS

vour face

and banishes
TRY THE WORLDS COOLEST SHAVE E&Eg

after-sting

BRISTOL-MYERS CO., Dept. E-58,
636 Filth Ave., New York, N. Y,

I'mi ready for cool shares. Send me a free
10-ghave fube of Imgram’s!
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INGRAM’S SHAVING CREAM
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Rolling Around America

{Continued from page 681)

Pikes Peak, the Garden of the Gods, and
Cody, Wyo., home of the Buffalo Bill Mu-
seum, then crossed the Yellowstone Na-
tional Park, and turned southward through
Montana and down to Salt Lake City. We
visited Reno and the ecapitol at Carson
City. We drove through the Yosemite
National Park—then continued westward
to San Francisco. We spent several days
in southern California, took a peek at the
movie industry, then drove eastward to
the petrified forest of Arizona, stopped at
the famous Carlsbad Caverns, then
dropped into Texas and across into old
Mexico at El Paso. Then to San Antonio
and the Alamo Mission. From Houston
and Beaumont, we drove to Baton Rouge,
then to New Orleans, then across Alabama
and Florida to St. Augustine, and up to
Atlanta. Tennessee followed with stops at
Chattanooga and Knoxville and then to-
ward North Carolina and Tennessee's
Great Smoky Mountain National Park.
Then came historic King’s Mountain, Char-
lotte, and on into Virginia, over the Natu-
ral Bridge, through the Shenandoah wval-
ley and its hundreds of crystal caverns to
Charlottesville, and the famous homes
and shrines of Jefferson, Monroe and
Madison. From these historie places we
drove to Fredericksburg, then back to
Washington.

During this trip of thirty days we slept
in the trailer at night and parked it wher-
ever we wished, cooked our supper which
usually consisted of a big steak, light
bread and milk, and got to sleep early.
Breakfast consisted of nothing but fruit
and a steaming cup of black coffee. Then
we started driving just about dawn. I
found the best time for driving was be-
tween dawn and ten o'clock in the morn-
ing. Sometimes, we drove at night. We
covered an average of about 375 miles
daily, depending on where we wanted to
stop and what we wanted to see.

I found many people had never seen a
United States senator and they usually
expressed surprise at seeing one dressed
in overalls and unshaven. At Sioux Falls,
S. D., I parked the car and was walking
along the street when a nice looking fel-
low came along. 1 accosted him, intending
to ask where the telegraph office was.

Without pausing he said: “Sorry, I haven’t
got a dime"” and increased his pace.

There were days at a time when we en-
joyed the “luxury” of not shaving, bath-
ing or changing clothes. We had a few
breakdowns, but someone always hap-
pened along and gave us a hand. The
roads were good everywhere. However,
those in South Dakota and Wyoming
could stand a lot of improvement. In the
Yellowstone and Yosemite parks many
stretches were rough and dangerous.

Now, about expenses. I used about 850
gallons of gasoline and spent approxi-
mately $250 for gas and oil. We didn't
cook all our own meals as people along
the route entertained us frequently at
noon and supper. Food purchased along
the roadside can be bought from twenty-
five to thirty per cent cheaper than in the
city markets or stores. With $350 going
for food and fuel, the only other additional
expenses were tunnel and bridge tolls and
the fees to museums and national parks.

Anyone taking such a trip will need a
red lantern, rope or chain for towing,
flashlights, a tent, provided the trailer
does not have sleeping accommodations,
first-aid kit, water bucket and a small
gasoline or kerosene stove if you do not
want to gather wood for fuel. The trip
should be carefully planned. One wise
method is to procure literature describing
the country you intend to visit.

Don't tie yourself down to a too definite
daily schedule. Stop at the places which
appeal to you, have a good time and don’t
work yourself to death merely trving. to
cover ground. In every state there are
comfortable and cheap tourist camps and
the national parks have fine camp sites.

Don't let someone tell you, “It can't be
done.” I had that said to me many times.
Well, I did it. And if I can do it, you can.
But you can’t do any loafing and you can't
waste any money if vou try to cover the
United States and take a glimpse of Can-
ada and Mexico all within thirty days and
for $100 each for four persons.

But here's luck if vou do undertake it
and I'll venture the assertion that when
yvou get back you will feel healthier and
stronger and be more enthusiastic about
your country than ever before.
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THE ONLY TIRE THAT GIVES YOU

GOLDEN PLY BLOW-OUT PROTECTION

Child; pointing: "'Look, mam-
ma, the frontis all smashed up.”
Mother: “Yes, it was a blow-
out. They're lucky they didn't
go through the railing."”

O

Here's how the amazing Good-
rich invention— the Golden Ply
—saves lives, At speeds of 40,
50, 60 miles an hour terrific
heat is generated snsrde the tire,
Rubber and fabric begin to sep-
arate. A tiny blister forms. You
don't know it—you can't see it
—you drive on. Bigger and
BIGGER it grows until — sooner
or later—BANG! A blow-out!
By resisting internal tire heat
the Golden Ply—found enly in

Goodrich Silvertowns —keeps
rubber and fabric from sepa-
rating. Blisters don't form in-
side the tire, and when you
prevent the blister you prevent
the high-speed blow-out.

.
HEAT CAUSES BLOW-OUTS. |
PREVENT THOSE f"\‘ 3
BLOW-OUTS WITH THIS | AcSSiuRs
HEAT-RESISTING J S SENS
GOLDEN PLY g \ 4\

When the tires on your car
can easily mean the difference
between life and death, don't
you want this real blow-out
protection and the months of
extra mileage and greater rid-
ing comfort that Silvertowns
will give you? And when you
stop to think that Silvertowns
cost not a penny more than

I'.'REE! Join the Silvertown
= Bafety League. Sign

the Safe Driving FPledge and

. w5 your Goodrich dealer will get
other standard tires, isn'titfool- | for yvou absolutely free o tail-
light emblem with red crystal

ish to gamble on tires? See

your Goodrich dealer now reflectar. Mo obligation to buy.

7%/(Goodrich SV Silvertown

With Life-Saver Golden Ply Blow-Out Protection
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%! ( Thirty Million Dollar Ship
(Continued from page 671)

for him. That accounts for the unusual
strength and thickness of the “Queen
Mary's” plates and their solidly riveted
overlaps. It accounts too for the extraor-
dinary precision and accuracy of her mov-
ing parts, especially for her four 320-ton
gear wheels, cut to mesh within one-
thousandth of an inch. It accounts also for
her foolproof system of fire prevention. On
the ship’s bridge, an officer notes on an
automatic recorder that a man in the bag-
gage room hundreds of feet away has put
a match to his pipe. With slight effort the
officer can throw a fireproof wall around
the baggage room and isolate it from the
rest of the ship, Every passageway on the
“Queen Mary" can be isolated from the
rest by fireproof bulkheads and fire walls,
controlled from the bridge. High-pressure
water mains traverse every deck. The sys-
tem is said to be sufficient to protect a
cargo of wild gasoline and explosives,

The “Queen Mary” also carries the
greatest lifeboat fleet ever installed on a
ship. Each lifeboat can carry more people
than the entire passenger capacity of the
first Cunard steamship, the “Britannia”
of 1840. The fleet comprises twenty-four
steel boats, all equipped with Diesel en-
gines capable of six knots. These boats
range from thirty to thirty-six feet in
length and each can carry 145 passengers.
Each carries emergency rations, water,
flares, axes, compass and ropes, and two
carry radio transmitters.

For passenger recreation the “Queen
Mary” provides deck play spaces equal to
the area of the famous Yale Bowl. In ad-
dition to two swimming pools, there are
three gymnasia, squash courts, Turkish
and electric baths, a “frigidarium” and a
“tepidarium,” One lap around the main
promenade equals one-third of a mile.

Fifty-nine wvarieties of rare wood are
used in the decorative schemes alone. The
entire wall over the dining salon staircase
is devoted to a map of the North Atlantic,
with a moving model of the “Queen Mary,"”
showing her exact position day by day.

And the lighting control in the main
ballroom and veranda grill is “geared” to
the particular selection of music being
played so that the color of the illumina-
tion is affected by the pitch of the notes.

¥ J
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Th%' Freight Train Goes Modern

{Continued (rom page 663)

time. But dispatchers can't always do so
well. They must allow extra hours for
blizzards, for heavy loads; must know the
grades on surrounding divisions, the pow-
er of the engines, the weight of the train.
Seven thousand tons is a heavy load un-
der any conditions. The heaviest single
carload ever hauled, an electric machine
sent from Schenectady, N, Y., to Wilkes-
Barre, Pa., over the Delaware and Hudson
line, weighed 367,000 pounds; 473,900
pounds including the car, and cleared
some bridges by only one inch.
Romances have been woven about the
wanderings of freight ears. Like nomads
they travel from railroad to railroad, but
they are never forgotten. Hounded like a
criminal, each car eventually finds its way
back to the home line—f{or the owner can
collect rental for the car so long as it is
held by another railroad. As soon as a
Chicago and North Western railway box-
car reaches the Nickel Plate tracks, the
latter railway must report its movements
until the car is passed on to another road
or returned to the North Western. Natu-
rally this rental charge is an incentive to
return the car to its owner as soon as pos-
sible. One of the important jobs on the
railway is that of the car distributor, who
must know business conditions on his line
and have grain cars on hand when harvest
movements begin, merchandise cars ready
when factories are producing, and so on.
Keeping the vast preduce of a nation
moving in orderly fashion is a gigantic
task, and with the recent steady growth
of freight cargo the railways are requiring
new rolling stock and ever faster sched-
ules. The Pennsylvania system alone owns
more than a quarter of a million freight
cars, and has ordered 10,000 new cars for
this year. It is estimated that there are
$200,000,000 worth of freight cars in this
country owned by companies other than
railroads. The amazing variety of cars
needed can be seen in the report of one
iransportation company that it found 110
different commodities carried in tank cars
alone during one year, and it furnished
sixty~five distinet tvpes of cars to shippers.

@ Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.
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Insulating Spark Plugs

Against Electrical,
Mechanical and Heat Shock

Mo spark plug is better than its insulator, and incidentally no
engine is better than its spark plugs. The function of the
insulator is to prevent the high tension current from Aowing in
any direction except across the gap, formed by the two
electrode wires. At this point, the current, in the form of a
spark, ignites the combustible gas in the cylinder at the instant
of highest compression.

Except for Sillimanite, discovered by Champion engineers,
various types of porcelain insulators are most generally used.
Synthetic Sillimanite, developed by research, proved that if
the material could be discovered in its natural state it would
make the finest insulater known to ceramic science.

CHAMPION

PATENTED

Years of search finally uncovered a huge depaosit of this rare
mineral, on the southwest slope of White Mountains, in the
Inyo Range, California. Located at 10,000 feet elevation,
this non-metallic mineral is mined, shipped East, and proc-
essed into Champion Spark Plug insulators or cores.
Champion owns broad basic patents covering the exclusive
use of Sillimanite in spark plugs and many other fields,

Such laborious effort would scarcely be warmanted unless
Sillimanite really made Champion the better spark plug.
That Champion with Sillimanite insulation is the better spark
plug, is established beyond a shadow of a doubt by Cham-
pion's 12 years of supremacy in racing the world over,

Remember when you buy Champions you buy the only spark
plugs which have had 25 years of unswerving attention in
research and experiment, and advanced manufacturing
technique applied to the only product made by Champion.

USE THE SPARK PLUGS
CHAMPIONS USE

CHAMPION seasx procs

When writing to advertisera please mention Popular Mechanics
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WHO TOLD YOU
COLGATE
RAFID-SHAVE
CHREAM IS BETTERF

ALL | KNOW 15
THAT OUR DRUGGIST
SAID IT'S WONDERFUL

FOR TENDER SEIM -
s )

AND HE OUGHT
TO KNODW!

N\

S-A-AY . . . THAT DRUGGIST
KMOWS HIS STUFF ...
THOSE SMALL BUBBLES GIYE
A REAL"SKIN-LINE" SHAVE
« .« AND NOT A TRACE OF
STING OR BURM!

—

& BUBBLE
\t . | PICTURES

.y

COLGATE RAPID-SHAVE
CREAM makes tiny bub-
bles that get clear down
to the skin-line. Its rich
scapfilmsoaksyourbeard

K.'_ -
MOST LATHERS are made
of bubbles oo big to get
to the dase of the beard!
Air pockers keep the
soap flm from reaching
thewhiskers.Sothebeard soft at the base. Makes
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is only balf-wilted. your shaves Iast longer.

DINNER THAT NIGHT

I 'WiN, DARLING
« o« « TOUR CHIN
HAS MEVER BEEMN
50 CLEAMN THIS

MIGHT!

COLGATE ““SWIN-LINE" SHAVES
LAST HOURS LOMGER

LARGE TUBE
100 SHAVES

¢ GIANT TUBE
200 SHAVES

SECTION

arvels of a Strange Art
{Continued from page 892)

after death. In the studio, the skeleton is
posed in the position on the rock or base
it will eventually stand upon. Papier-
mache is modeled over the skeleton, re-
producing the body of the bird in all its
exact detail. When the composition has
set, the skin of the bird, which has been
relaxed and tanned, is pulled over this
sculptured body and adjusted. Now comes
the most important and trying part in bird
taxidermy—feather handling, or arrang-
ing the feathers and feather patterns of
the bird into a natural position. This is no
easy task, especially if the bird has been

Above, plaster-of-paris mold of mackerel with fins
cut away. Below, finished cast

handled carelessly in skinning. After the
specimen has been dried, the colored glass
eyes are set in place and the bill, feet and
all fleshy parts are painted.

Fishes and reptiles present the most dif-
ficult work in taxidermy, as you have not
only form and anatomy to consider, but
color as well. Both are cast in several dif-
ferent mediums and these casts, or repro-
ductions, are put on exhibition. While an
angler probably would never be satisfied
with a reproduction of his catch, he would
never know if the taxidermist did use the
casting method in mounting his fish, and
in the end he would have a more lifelike
job. Because of the varying nature of the
ckin and the body formation in fish and
reptiles, they are prepared for museum
exhibition by reproducing them in several
different ways. The finished work, in each
case, represents an exact copy of the orig-
inal and one that will not deteriorate.

Color notes are made of the fish or rep-
tile as soon after death as possible or even
while it is alive if this can be done. In
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casting fish, the fins and tai?mé cut away,
spread out and dried into shape. The fish
is laid in the position wanted in the fin-
ished mount and plaster of paris is poured
over it. After this has set, the fish is re-
moved and you have a mold of the speci-
men. A separator is painted in this mold
and more plaster poured. When this has
set, the mold is broken away and you have
a plaster of paris cast of the fish as it was
in life, minus fins and tail. The fins and
tail are fastened to the cast, it is “pointed
up” in places, colored glass eyes are set
and the whole is painted in color, Some-
times as many, as fifteen or twenty colors
are used, some of them only tints, and
several different applications may be used
in coloring one small fish.

The reproduction of reptiles is accom-
plished by a complicated method, known
and used by few on account of the diffi-
culties. Due to its translucent color, it is
impossible to paint the cast of a reptile as
is done in mounting fish. Therefore the
different colors must be painted into the
mold. The reptile is posed and a plaster-
of-paris mold is made of it, sometimes in
several sections if the reptile is large and
posed in a difficult position. Each color is
mixed separately, using color notes taken
from the original specimen, The medium
used is cellulose-acetate. Qil colors are
mixed with this clear liquid celluloid, each
color to itself and kept separate until ap-
plied to the mold.

The colors are next painted into the
mold, those that showed on top being
painted in first and being graded down to
the background or body color. After all
the colors have been painted in and built
up in thickness to represent the skin, it is
allowed to harden slowly. A framework,
in large specimens, is built inside the mold
to strengthen it. Then the plaster mold is
broken away from the reproduction. You
now have the reptile reproduced in a me-
dium that will last indefinitely, and one
that shows the correct form and, most im-
portant, the translucency of color,

Making the dead appear to live is indeed
a strange profession. It never grows mo-
notonous and every day brings something
new from strange corners of the earth,

@[ Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.

UARANTEES and money-back
offers are not "news.” More than
thirty years ago we said:

We desire to call your attention to Edge-
worth Tobacco. Every box of it is guaran-
teed not to burn the tongue, and to give
satisfaction. We will cheerfully refund
money to any dissatisfied purchaser.

That guarantee is still in effect—not
merely for thirty days, or a year, but
any time! Every tin of Edgeworth or
Edgeworth Junior shows “Satisfaction
Guaranteed.”

Smoke as much or as little Edge-
worth as you please. If the tobacco
does not satisfy, return it and you will
get your money back. In all these
thirty-odd years, the claims made un-
der this guarantee could be counted on
the fingers of your two hands. There,
we believe, is a
record of satisfied
customers few can
equal. Larus &
Bro. Co., Rich-
mond, Va., Tobac-
conists sincel877.

CORN COE PIPE CLUB

Crosiroad’s fun, music, Wednesday
l.'l-'l."ﬂ'l'ﬂ s af 9:00 (E, D. 5. T.) over
5 emmi, direct

R .’J s 2 Mﬂr
Kot Erol wel Kt
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Secrets of Making a Goo& Lawn

{Continued from page 730)

debris and roll the surface until it hardly
shows the indentations of footprints. A
firm seed bed is necessary for a good lawn.

The seed depends on your soil and cli-
mate. Most lawns contain a mixture of
grasses, so consult your seed store for the
mixture suited to your loecality. Your
seedsman may recommend a mixture con-
taining Kentucky bluegrass and a small
amount of clover. The clover springs up
in a week and dies by the end of the sea-
son. It is added partly because everyone
likes to see a lawn turn green quickly but
it also acts as a “nurse,” protecting the
bluegrass that requires about seventeen
days to make an appearance. The blue-
grass forms the permanent sod. English
ryve grass, like clover, is sometimes added
to the mixture for quick results. Canada
bluegrass is hardy on poor or clay soils,
and the bent grasses make good perma-
nent sod on sandy soils. Red fescue is an-
other grass that flourishes in poor soil and
dry places, but it springs up in bunchy
growths.

If part of your lawn will be shaded most
of the time, obtain a special shady lawn
mixture for that area. The mixture may
contain shade bluegrass, red top, and Aus-
tralian ryve. If part of the lawn is to re-
ceive hard wear, a mixture consisting in
part of Australian rye or Pacey's rye will
probably be best. These grasses are coars-
er than the bluegrasses and bents.

Sow the seed on a calm day to obtain
even distribution. Use about one pound
of seed to every 150 square feet of lawn.
Broadcast a handful of seed in front of
yvou with a sweeping motion at every step.
Use half the amount on the first round and
sow the balance at right angles to cover
the plot evenly. After seeding, rake the
surface lightly so the seeds are barely
covered and roll once lightly, or cover the
seeds with a thin top dressing of sprinkled
dirt.

Then sprinkle with a fine spray of water
and repeat as often as necessary to keep
the surface moist for ten days but don't
let the soil become soggy. Sprinkle at
least twice a day for the first three weeks,
then once a day in dry weather. Mow
when the grass is two inches high. Set the
mower to cut about one inch high and al-

low clippings from the first mowings to
remain. In mid-summer, especially with a
new lawn, it is best to keep the grass two
or three inches high. Once a month, give
a light top dressing of some commercial
fertilizer, and water afterward. These
meals will keep the grass healthy and -
green, To create a compact turf the lawn
may be rolled after the grass is cut. '
In some sections, fine lawns are grown
of creeping bent, one of the popular
grasses used on the putting greens of golf
courses. The lawn is sown by broadcast-
ing chopped-up grass roots instead of seed.
The chopped pieces send out underground
runners that sprout leaves at close inter-
vals, forming a solid mat. The chopped
bent “stolons” cost about one-third more
than seed and the stolons from one square
foot of nursery sod will plant about ten
square feet of new lawn. Creeping bent
lawns may be planted at any time except
when the ground is frozen and are well
established after three months. During
the first month progress seems slow since
most of the early growing occurs under-
ground. Creeping bent is tolerant of acid
soils and is ofteh planted with bluegrass,
forming a solid turf that resists weeds.
Such a lawn automatically repairs itself
since the runners fill in worn or injured
areas. After stolons are broadcast and
covered with a very thin coating of peat
moss or manure they should receive the

'same kind of care as grass seed,

No matter what kind of fertilizer is used
as top dressing, the grass should be dry
before the plant food is applied and should

, be well sprinkled immediately after or the

fertilizer may burn the grass tips. Well
kept grounds are said to add twenty per
cent to the value of a house. Some nur-
series sell sod at from five to ten cents per
square foot.: Overnight a nurseryman can

transform a bare yard into a green lawn
that may be walked upon, needs watering

at night, and a cutting at the end of the
week.

If you have room for a grass plot in a
back-yard corner you can raise turf from
seed for replacing worn areas. Cut the
turf in strips a foot wide and separate it
from the ground two inches below the

{Continued to page 130A)
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One Crude Fact

ANSWERS THE QUESTION
“WHICH IS THE WORLD'S FINEST MOTOR OIL?”

The costliest crude oil

IN THE WORLD IS THE ONLYF CRUDE
THAT GOES INTO VEEDOL MoToRr OIL

Yol Veedol cosis you no more than ordinary ol

TUGI{ED away in one corner of the great
financial dailies, is a little column of fig-
ures that tells you more about motor oils
than all the ads ever written. It is called

"Crude Prices at Wells,”

Daily, that list is topped by Bradford and
Allegheny crude oils... the costliest crude
oils in all the world...and Bradford is the
only crude that goes into Veedol Motor Oil.
This crude surpasses all others in rich oili-
ness, in obstinate heat-resistance, in friction-
fighting stamina...qualities which are vital
in creating Veedol’s famous “Film of Pro-
tection.” The oil film that is thin-as-tissue,

IN DESIEUCTIBI.EVE EDOL

@ﬂﬂ" MOTOR OIL
MADE 100x FROM PEMNSYLVANIA'S COSTLIEST CRUDE

smooth-as-silk, tough-as-steel. The oil film
that millions of car owners regard as the
soundest insurance policy against motor
wear and tear.

When “the world’s costliest crude™...is
refined by the world’s largest refiners of
Pennsylvania lubricants...to give you a
motor oil with the fighting " Film of Pro-
tection”... how can it help being the world’s
finest motor oil?

Doesn’t that make “Veedol™ the answer
to the question at the top of the page?

TIDE WATER OIL COMPANY
17 Battery_Place, New York City

Copyright 1938, T. W. 0. Ca,

THIN AS TISSU
SMOOTH AS Sl
TOUGH AS STEE

When writing to advertisers please mention Popular Mechanics
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WHAT? NO WHEY

YOU HEARD ME
CORNED BEEF AND
¢ CABBAGE !

LITTLE MISS MUFFET

SITS ON A TUFFET . . .

AND SAYS "1 WANT NO WHEY!"
I'VE GOT MY TUMS

IF SOUR STOMACH COMES . . .
I'LL EAT MY FILL, TODAY 1"

*"YOU NEVER KNOW WHEN"*
SOi- L ] CARRY-.- TUMS

PE{)PLF everywhere are surprising their friends by eating
foods they have long avoided by o ing n roll of Tuma
right in their ket. Millions have learned this quick, safe way
to eliminate heartburn, sour stomach, gas, acid ml‘imu’lmn in
this plensant wuy, TUMS represont a real scientific ndvanoe-
ment, They contain no harsh alkalies, Instend a remarkable
antacid that never does more than neutralize stomach scid. No
danger of over-alkalizing the stomach or blood. A roll of
TUMS in your pocket will save many a "'.i" for v nu They're
#0 ecanomical—only 106 & roll—ask any

TU FOR‘. THE TUMM‘I’

TUMS ARE

ANTACID |, | .
MOT A LAXATIVE HANDY TO CARARY

lﬁlmlllful 'H.“-enlw 1908 Calends ~Thermometer.  Alwo semeples of
FHEE- s el dlt.l.u“:lrur packing and postage to A J1. Lewis Co,
| L =TT I.EH—II... i Lavisla,

GIVE YOUR .22 RIELE
60°% More POWER!

G:E‘T more out of your shooting huhduy!, without maore
cost. Shoot Winchester Super Speed Staynless .22 rim
fire cartridges. Speed—100 yds. to regular .22°s 80 yds. Power
—away out at 150 yds. your .22 Long Rifle bullet hits with
the same Fﬂ- ft. Ibs, shock that the n?_gulll' .22 L.R. delivers at
only 50 wds. At:cur:c% plenty, with flatter line of flight.
Clean, from no-rust Staynless priming. Hollow-point (for
hunting) or solid lead bullets, Kopper lad or lead greased.
Used extensively by farmers, ranchmen, government extermi-
nnmnl, shooting small prr.-dnmrs and farm pests. Priced no

fher than mgullr 225, Ger them at your dealer’s. For

der and Gd-page Gun and Ammunition Catalo I"RFP—
“'"ll Depr. -f 'S Wlnchuur Repeating Arms . New
Hayen, Conn.,

WINC{ZEJTER

% (Continued from page 128A)

oots with a flat sharp spade, rolling it
backward like a jelly roll so it can be
handled easily. Remove enough dirt from
the area you wish to repair so the new
turf will fit snugly and be the same height
as surrounding grass. After one watering,
the new turf can be treated like the rest
of the lawn. Cover banks and terraces
with mature turf since much of the seed
planted on a slope is washed away.

If you have no turf, re-seed the thin
patches. Rake the area deeply, work ma-
nure into the surface, broadecast the new
seed, and cover with a thin top dressing of
soil; after that, roll the area before each
sprinkling. Never roll a lawn after a wa-
tering as that leaves a hard surface. Once
every month, scatter half a cupful of seed
over the whole lawn and follow with a
sprinkling to wash the seed to the ground.
That is the secret of having new growth
appearing all the time. Even if a lawn ap-
pears in good condition, it should receive
one major renovation each fall or spring.
Cut the grass close, remove large weeds,
and scratch the whole plot deeply with a
rake. Work peat moss or manure into the
surface, sow seed liberally, add a top
dressing, and roll and water.

Until your lawn becomes a thick solid
turf, exterminate weeds as soon as they
appear. If you allow them to go to seed
they will multiply next season. , Devil
grass, witch grass, or crab grass should be
raked out or pulled up. Docks, dandelions,
and plantains can be removed by placing
one drop of sulphuric acid on the crown
of each plant during a dry spell so the acid
will be absorbed before rain washes it
over the grass. One part of sulphate of
iron to three parts of sand sprinkled over
weeds after a rain or following a sprin-
kling burns down the broad-leafed weeds
and has little effect on the grass.

Worm casts indicate an improperly
drained topsoil or a soil that is quite
heavy. Soapy water, or lime water made
by dissolving lime in water and decanting
the clear liquid after the lime has settled,
attracts the worms to the surface when
sprinkled over the lawn. Then they may
be raked off. Casts should be brushed off
before rolling the lawn.

{[Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.
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Poxwd by prof sesiiwnl models

QUICK — WITH NEW 3-WAY TREATMENT

MAZING gains in welght are reported with this

sensational new 3J-way dizcovery. Even if vou
never could gain an ounce before, remember thou-
sands have put on solld, naturally attractive flesh
this new easy way —in fust a few weeks!

And not only has this new triple-acting treatment
brotight normal, good-looking pounds, but alas noat-
urally elear skin, freedom from indigestion and
constipation, glorious new pep.

New body-building discovery
Scientists recently discoversd that thousands of
people are thin and rundown for the single reason
that they do not get enough digestion-strengthening
Vitamin B and blood-enriching iron in their daily
food. Now the richest known source of body-building
Vitamin B is cultured anle yeast. By a new pro-
cegs the finest imported cultured ale veast is now
concentrated T times, making it 7 times more powerful,
Then it is combined with 3 kinds of blood-building
iron In pleasant little tablets known as Ironized
Yeoast tablets.

If you, too, need these wital elements to build vou
up, get these new triple-acting Tronized Yenst tab-
lets from your druggist today, Then, day after day
e — —

as yvou take them, watch flat chest develop and
skinny limbs round out to natural attractiveness.
Constipation and indigestion from the same cause
vanish, skin eclears to normal beauty, new health
COMESs — You're a4 new pPersol.

Try it—guaranteed

No matter how skinny and rundewn you may be
from lack of sufficient Vitamin B and iron, these
new J-way Ironized Yeast tablets should build you
up in just a few weeks, as they have thousanids of
others. If yvou are not delighted with the benefits of
the very first package, your money will be instantly

refunded.
Special FREE offer!

To start you building up your health right away,
we make this absolutely FREE offer. Purchaze o
packnge of Ironized Yeast tablets at once, cut out
the seal on the box and mail it to us with a elipping
of this parngraph. We will send you a fascinating
new book on health, “New Fnets About Your Body."
Remember, results guaranteed with the wvery first
package—or money refunded. At all druggists. Iron-
izl Yenst Co., Ine., Dept. 515, Atlanta, Ga,

When writing to advertisers please mention Populor Mechanics
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CARS A DAY e

and safety taken for granted

@® The oil in your crankcase . . . you think of
it hardly more than you think of the giant
cables that support a great bridge as you
cross it!

And that unseen oil gives you real safety —
if it’s Pennzoil.

New Pennzoil — tough-film, heat-resisting,
sludge-free — gives you perfect, safe, lubrica-
tion always, with more power and improved
performance, It lasts longer, too, protecting
your purse as well as your power plant,

New Pennzoil in your car will actually save
you up to 50%, on oil cost, up to 909, on valve
and piston TiNg Te-  seicroeceiceeoiie tesnn
pairs, and give you
an extra mile or two
per gallon of gas.

Independent deal-
ers everywhere are
ready to serve you.

' {11114
| L'} > |
I T S SR ERN A

A hundred thousand tons of cars— people — mer-
chandise — actu 42,231 cars—ana single day's
traffic across the George Waahington bridge.

RE-STRINGING

RACKETS
AT HOME!

“Yea, youi ean sarn resl money sl bome

t jm rmokatal  No expefisnos
e e AIULEAIN HOW TO EARN inn fow
Fo— minates, Tour home ba your Girnly
: this Ereat oppartun il R = ke b PYREE detalls
- pisls this segann. — | L
Set Pernm-Tex Siflk Strings, | {5t my Fren Catalng of tonnin sgoinmentd

directiens, prepaid 65¢

W. A. BICKEL, 09 W. Madison, Dept. 1155, Chicage, lIL.

hmnhhﬁ that _awe man wasts . . . INDIVIDIDAL
nUCmI{Jl- JND]HEI.I?. Every jhu!l_llrlﬂ.m'ltr‘::ﬂ-. Ht“d.nah:l.n
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Coleman
— hide lesther belt with fsmebus  Hook-Feat™ esteh,
LIGHTS INSTANTLY

cn“F sTo“E g 'I.'qlulu:1n qﬂll:rjnefﬂdp', frnm Bnl:mil..Lmn_ ﬂ"llu:';'Lq. Man
- fom -
MAKES and BURNS ITS OWN GAS | Gum Oftere " -

Your Coleman is ready EVERDUR METAL FUEL TANK 00K * SPECIALTI 6.
to eook anything you New MODELS...New LOW PRICES :ﬂ;.ﬂl"iﬂ‘;l'l -:l'r" P m " RL
want, nny style, any place you happen tobe. It's a miniatore » U, Box epL. chebdroiians

gas range. .. just the stove for anto-touring, picnics, camping

hot jgns fame. Equipped with new Hi-Power, wind-preof burners,
Everdur metal fuel tank won't rust or eorrode; easily removed for
filling. Folds up like a puitesse with everything inside, Bturdily built
to stand hard knoclaboot une. Five models, priced from §4.46 up.
Bee yoor dealer or write for Free Folder and pricea.

Brilliant Light Every Night

On an over-night outing or prolonged trip voo'l Ineed
a Coleman Lantern, ;I’ﬁl "h‘l.l.li&—tb-—!.'lh‘i!l;gtn supply
plenty of light any night. Instant-lighting, . . pro=
videa up to 800 mnd.l.qlﬁrwﬂ- of pure white light in
mny wind or weather, Mnakes and burns its own .
roaf, inasect-proof—Pyrex glass globe. Gaso=
line nnd Kerosene Models, No. 242A fllostrated, U. B,
Retail Price only £5.96,

and for general nse. CREW FE
The Coleman makes its own gas from line. Produces n clean, Now ;E‘I'Al. II:II'I"IFIII.IE LATHE 59-95
i F BALL BEARING THRUST

HOLLOW SPINDLES
With featicres if u kigh prloed Indhs, 8 kn, swing—132 in. botween penfers (18 in.
lmiwnen oerlors only $10 051, Lsihe enmp. wiih COMPOUND dide rest—ar-
riage—ACME thread load screw with boll ceank—Foee plate—two No 0 BMOHSE

FREE FOLDERS — Just wend m powtonrd for Free Titerature illas tiapet smiees nnd stamdaed dyom ool post wilh mekes wedgs. Spiadleare hallow
trating and fully describing these Coleman Camp Btowves and Lanterns. h'“ﬁﬂi' of lronss = Tokes all No, 0 Morss aecessores —— b DOVE-
.I.H c Tﬁlh I:I':I ln& serurely l'rlll.'llll‘.'.” (T l‘rﬂﬂ—ﬂﬁ-"-l-l}! iI‘-.-l-l Illld. :rnn [“.ldi lF;f:q:l'_l'.s'i

wilk giha m meries of Liks up sedswe. maghe i pme w L
E OLE-M hN LhM.P.AHD‘ STDVE CGMPA H'? rom wnal |"-;|-pfqu,- minehined p . @ in. four pow ehisek B350, 4 in. 84 50 Adapter
Dept. PMS517 Wichita, Kana.; Chicage, lll.; Philadelphia, Pa.. brnadime B ents, | Tall bearing thrust 55 sopts. . . - Bhipplng welght appras. 31
Los Angeles, Calif., Teronto, Ontarie, Canada (B517) Iba. “Ben §3.00 with oeder, bu mima supess ©, O, B,

DALKG ELECTRIC MOTOR & SUPPLY COMPANY
When writing please mention Popular Mechanics Dept. A8 I Ol N Chicago, W
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COULD YOU
FILL '.I'I-IESE

Master Craftsmen of the Muvies

{Continued from page T0 i
mensions and nail them in p ! Slate
roofs, stone walls and chimneys are also
duplicated from plaster casts.

The finishing touches to wood and plas-
ter objects are added by the “gay deceiv-
ers,’ the painters who give the objects a
lifelike appearance. With a few strokes of
his brush a painter transforms a plaster
cast into a genuine-looking marble statue
or adds a weather-beaten appearance to
some wharf timbers. Brick veneer and
tile roofs are given their final coats with
spray guns, Everything used on a set is
painted in its natural colors even though
the camera reduces all to black and white
tones. This is because of the psychological
effect on the actors.

Most breakaway furniture is made of
light balsa wood that can be worked into
any shape and that splinters like pine
when used as a club. Sometimes real fur-
niture is used but the article is broken
apart ahead of time, then glued together
and painted over. Breakaway milk bot-
tles are made of thin plaster, a painter
adding a band of darker paint at the necks
to simulate eream. Chinaware and vases
to be broken in pictures are also made of
plaster. If an actor is required to break a
glass window, clear rock candy poured to
the right shape is substituted for the glass.
The candy shatters realistically but no
one is cut. An automobile fender of thin
lead folds and crumples realistically in a
collision with another car.

One of the largest breakaway articles
Paramount builders ever erected was a
full-size house supposed to collapse at a
hand’s touch in a comedy picture. Engi-
neers had to figure out ahead of time
where each part would fall. The house
was put together on the principle of a
falling box used to trap small game and
collapsed at the touch of an electric trip.

The closest the “back of the lot” boys
have come to being stumped was in an-
other comedy picture. The director want-
ed to show what happened when a young
bride placed too much yeast in some bread
dough. When the pan of dough was placed
in the oven it was supposed to overflow
and force its way out. First, wet plaster
was tried, then a glue preparation. Final-
ly, in desperation, someone made up a big
batch of real dough. It worked perfectly!

THEY'RE the shoes of the man ahead of you.
Any day he may be promoted. And that means
a better position for you. Are you ready?
Learn now—to **sell voursel{™ —to express your
ideasin type. Eusy—if you own a New Royal
Portable! TOUCH CONTROL . . . that's the
answer! Royal'ssensational exclusiveimprove-
ment enubles you to adapt the key-tension to
your exact finger pressure, Withthe New Royal
you actually type easior than writing by hand!
SPECIAL LOW-COST PLAN. Genuine latest
model New HRoyal Portables with Touch
Control. Only a few cents a day. Act quickly.
FREEI Price includes handsome carrying cuse;
also amazing new system of speed typing
quickly learned in spare time. Coupon bringa
complete information. Fill out—mail today !

NEW

ROYAL

PORTABLE F
with :

TOUCH CONTROL

Royal Typewriter an"nr. Ine., Dept. PM-536
2 Park Avenue, New York City.

Please give me details concerning specinl pur=
chase plan on the New Royal Portable.

Quote trade-in allowanee o0 MY ... cavrnee s
Typewriter, Serial number .. ..covvinvvvnanss
MNARL R e e e e

BYBREET i das i s iiva e snsians

FOR CUTS

Cuts, Bruises, Burns or Scalds should
be gquickly and properly treated — noi
only to n-liﬂ'vplmm but to prevent had
altor-offocts or sure, safe, quick re-
sults use soothing OIL of SALT. It is
used in first ald work by thousands of
industrial plants and fire departments.
Got o bottle todey at your druggist's.
Be prepared for emergencies,

CEOOTHING

OilerSalt

AT ALL
DRUGGISTS
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NEW
CATAI.OG

—

) o
Bend for the new Spring and
Bummmer 1938 .u.:.u;nuﬁmm
Catalog. 138 pages—packed
with every Intest radio inven-
tion and improvement—the lead-
ing Radlo Supply Guide—a real
oW

enovolopedia of Radio Progress.

Maore than 10,000 guality radio

Itema at lowest wholesale prices, N

Metal Tube Teleye Radios—Battery, 32
Volt, new 8 Volt and Auto Radios; 2N/
of new Set-Bullders Kita: ing in Bhaort Wave Amateur
Receiving and Transmitting uipment; new FPublio Address
Amplifers and Systems; also thousands of exact duplicate and
replacement parts, radio books, tools and latest test oquipment.,
Everyibing you need in madio is in this FREE Catalog. Bend for i row|

Build ‘‘Popular Mechanics’ Radio Circuits

When you bulld your “Popular Mechanles' set, use only
approved parts, offered In kit form exelusively for you at lowest
wholesale prices by ALLIED—your Radlo Parts Headguar-
ters. Write to us for FREE Parts Lists covering such po
glreuits as the 1 Tube Portable Recelver i_l’L‘)%thﬁ 2 Tube
AC=-DC set (R211); the 6 Tube 32 Volt Farm lo (H2Z08);
the Metal Locator (R213); the ﬁl_! Star Jr.; the Browning 35,
the Thordarson Amplifjers, Low Cost
Crystal Recelvers, 3 Tube Heglnners
Bet with All-Metal Tubes, Improved
“Little Glant” AC-DC Reoelver, eto.
We are Hadio Parts Headgquarters and
cnn  supply ;cu. with matehed ap-

roved or bullding any Popular

echanies radin circult deseribed in
this or any other lssue. Before you
buy, write Tor our parts lista,  You will
do vour best work and achisve the
maost suecessiul results with ALLIED
parts. Bend your order to ALLIED
and save time, money and effort.

SEND FOR YOUR FREE COPY

Allied\Radio

Kit of the Month
INTER-ROOM COM-
MUNICATION KIT.
Deporibed  in Popular
Mechanics for  April.
Sives time mid effort
Vermits insXpaiisive rom-
muhicntion beiwoen
FOMIEn Enny 1o Erailed
eoats little. Band lor ogr
FREE Parta List

CORPORATION
833 W.JACKSON BLVD..CHICAGO, ILL.

Dept. K. I

O Send me your FREE 1038 Radio Catalog.
OBend me Parta LIt for. . ... ..o vov i ciiacnsnssrrannins
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Portable Battery Receiver
L {Continued from page 743)

and B-battery circuits when the set is
turned off. Top and underside photos of
the completed chassis are shown in Figs.
4-B and 4-C. The series-wound Hi-Q,
LF, transformers and the oscillator coil
are 456-ke. types.

Fig. 3 shows a photo of the final assem-
bly in the carrying case, details of which
are given in Fig. 3-B. A 6-in. magnetic
speaker is mounted in the rear end of the
case behind a neat metal grill. Although

DUAL WOLLIME
CONTROL

the assembly is compact there is no erowd-
ing of parts. An original list of all ma-
terials can be obtained from Popular Me-
chanics radio department without charge.
The blueprint number is R-223,

To balance the set, connect it up out-
side the case and tune in a weak station,
then with a small screwdriver adjust
trimmer screws Tr. 2, 3, 4 and 5 inside the
tops of the LF. transformers. Turn each
screw back and forth, not more than one
complete turn in each direction, until
maximum volume is obtained. Then ad-
just trimmer Tr, 1 for loudest signal; next
turn the unmarked trimmer on top of the
front section for clearest signal. Finally
turn ganged-condenser plates in about
seven-eighths closed and adjust padding
condenser for maximum volume.
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COMPLETE PLANS

FOR A PERMANENT
PROFITABLE BUSINESS
OF YOUR OWN —free

—

MAKE $30TO0 $40 A WEEK

Oiir free plans show you how to bualld o suceessiul business of your
own sharpening lawnmowers, Positively no experlencs Hecissary.
Most men sverage from 330 to 540 a week. J. B, Van Dign “H“".'E
“Bome weeks | earned £40 8 week with my Ideal just s a side line.

H. Greenlau writes: *In May I shar over 200 mowers at §1.00
ench.” Nlles C. Race writes: I hove sharpened 785 mowers at

$1.00 ench."
THE IDEAL LAWNMOWER SHARPENER

Makes old, dull lswnmowers out like new. Mowers run easier, stay
sgharp longer—rustomers come back year after .,

year. Start right at home. Attach the Ideal b
to your lamp soeket. Sharpens any maks
of mower in 15 to 20 minutes—you get
21.00 to £1.50. Attachments Ior grinding
ukntes, grass shiears, hedge shears, dickles,
Boythes, nxes, eto,

Sand Post Card for FREE CATALOG
and Complete Plans

THE FATE-ROOT-HEATH CO.

436 Bell St, Plymouth, Ohio

.
J'?: » -

s gy

: __PRINT YOUR OWN ADVERTISING,
Increase Business o s e o o

‘OUR OWN' Portshle EXCELLOGRAPH Rapr

written, Pesmed, Drawn or Traced. One or mere colors.

sanis of coples. 40 perminute. Cost Complwte $37.50.-Terms,
i Free Booklst,

TYPEWRITER & SUPPLY CO,
Department  H-2 339 5th,

Pittsburgh, Pa.
ONE-MAN SAWMILL 5% °49
FURN THEES INTO MONEY WITH A BELSAW!

Three capacities: 10, 14 and 20
E) Teet. Accirate set works, posltlve
ﬂ dogs. Full or one-way type power
Teed run on low power—many owne-
ers use old auto engine,
Paysior itself guickly —thousands in com-
mercial service, everywhere. Write for free
mber handbook and catalog of mills, suppiied,
toole, maw tables. and woodworking equipment.
BELSAW MACHINERY CO.

811-P Davidson Bldg., Kansas Clty, Mo.

Makey lumber, phin- o
plen dudh, Hies, groter, o0

Same Quality String
Az in Expemaive Rocquels  wilh siring, ww:l- s

SPECIAL INTRODUCTORY OFFER:

Gond profits msds ratringng requsts, 17 fi, strione, Colors Purpls, Green,

iﬁﬂlfql::lgﬂuﬁam “;I:ﬂa n: igir:"!: Il'r|'|l—|||||:lll.!.| rﬁu:::lhlllwlﬂf u:aiﬂih.
wan, ™ Ay ehme, L2105 ] Eubrainied, o

= Fres Catalog snd Money Making I‘Ln

MAKE Ihmi Cash, Check or Money Order 31, which includes

MONEY TOO » "ostapr nnd Tnssrnnes Sent .ﬂ.ﬂ.Lfdﬂund.IhluI.

Proe Tennis String Co., Dept. Q-5, Harmon, N. Y.

Twc WEEKS AGO this black,
tarry-looking substance, that you wouldn't buy at
any price, was a fine high grade oil ... taken out of
a sealed can and put in the completely drained crank-
case of an engine that was not protected by an oil
filter, Today, this once fine oil has already begun to
develope sludge...and to accumulate the dirt and
grit and hard carbon that always find their way into
an engine. These harsh, destructive substances are
sources of costly replacements and repairs. .. for
they are carried by the oil stream into closely fitted
moving parts, where they grind away at valves and
cylinder walls and bearings.

If you are driving one of the many millions of
cars that were protected with a Purolator Oil Filter
at the factory, your oil will continue to be a fine,
clean, effective lubricant, and will even retain its
color after thousands of miles of driving. There are
just two things to remember, First,

YOUR PUROLATOR MUST BE RESERVICED
AFTER ABOUT BOOO MILES

That is because its reservoir has become so full of
the destructive sludge it has removed that it will
hold no more, Second,

Be Sure You Get a Genume
Purolator Refill

That is because it is the overwhelming choice of
automotive engineers...as is atested by the fact
that 91% of all filter-equipped cars during 1935 left
the factory carrying GENyINE Purolators.

Your garage man will give you this service while you
wait. Ask him about the Purolator. He knows. Motor
Improvements, Inc., 365 Frelinghuysen Avenue,
Newark, New Jersey.

PURQLATOR

The Qil Filter on Your Motor Car

LICENSED UNDER SWEETLAND PATENTS

When writing please mention Popular Mechanics
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PROVEN B
New machine and patented process solves the problem of
Ee[mg.nantly surfacing new and resurfacing old masonry

uildings, walls, ete. It fuses o waterproofed, mortar-like,
plastic material that fills all cracks and checks Il.q'l'l can be |
applied in any thickness desired and in 30 colors, shades and
textures. Time proven by over ten yeara actual use in
every climate, lorerete, therefore, offers you a proven
business opportunity with growing future.

YOUR LARGE PROFITABLE MARKET

Owners everywhere want to enhance present values and
make their buildings more attractive and livable. The
better builders are striving (or greater permanenece, beauty
and salability in their new construction. With Colarcrets
Stueeo spraying, you can supply this waiting market and
ean offer permanent, colorful surfac-
ing at amazingly low cost.
Many operators report costs of 26 to 46
r 8q. Tt. and sell at from 4 '4e to Te.
. have paid for their equipment
from first couple of jobs. Machine
capacity up to 600 sg. ft, per hour.
Get the facta. The new Colorerete
books tell the whole story. Write to-
day. It may mean business independ-
ence for yvou.
COLORCRETE INDUSTRIES, Ine.
570 Ottawa Ave. Holland, Mich.

. Profils ASSEMBLE Yo
? OWN KAYAK «-. /75 EASY

No experienoe
reqguired. 16 new models,
10 to 20 lest — 1 to 4 péfsons,
SEmD 10e Sale, light, non-sinkable. Best
Postage for materinls. Complete cut 1o G as-
msembling Bomhling kits. Maoney Back Ciupr-
Aak for

plamandblg  gritesd I not eatisfied.
f, cataleg, agent's application blank,

HKAYAK BOAT CO., Dept. P
147 East 84th St., N. Y. City

3! AUTO ENGINE SPEED CONTROL

;) EE= GOVERNORS

To control speed of any make of aoto or
truck enginm, regnrdlesn of load changes,
FOR v BELT when used as & mationary or portable

T0 CARBLRETOR LEVER power plant. Fuolly gusmnteed. No cash
down. Governor speed mange from 400 to

2000 R.P.M. TFine opporiunity for established agencies. Clr=
culnrs. Mir, Candon-Smith Gov., 215 No. L. A. 5t., Los Angeles.

r‘

CERTIFIED USED CARS

FAMOUS PLEDGE PROTECTS ALL WHO BUY
FROM STUDEBAEKER DEALERS

Prices in plain figures
30-day guarantee on certified cars

5-day driving frial on all cars
Buy with confidenco under pledge protection

STUDEBAKER .-
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Power Unit for Amateur Phone

mounted above the baseboard as the leads
come out at the bottom. A swinging input
choke, used to insure good regulation, has
a rated current of 280 ma., and inductance
of 12.3 to 19 henries. The smoothing, or
filter choke, has an inductance of 19.7 hen-
ries at 150 ma. Two oil-filled transmitting
condensers and the voltage divider com-
plete this section of the dual unit which
supplies 400 volts to the plates of the type-

O A0 W,
el CHONE | CHowL Mob,  SCHEMATIC
PLATE ks, R3S [T-EADS DIAGRAM OF
i W | = 48400y, PUAL POWER
1|II h ’ __gmi B AMP UsiT
= Iad | +rqmﬂ::re

ILECTROCTIAC i
BLACK- JCONEIS, 10 ML |

| E{ﬂ}mmm !-:-T. J_f“-.J__ 'i,
# Wi L3 Te T+ ]
e ) o Lo Lo
BUACK & TELLOW [HOME CHOKI

T £-105

LEw

—

i3

Y|

a0 TEES
e L &%
<(Eaorii 05L& 58
L ALCLINE AP

46 modulator tubes and the 45 tubes in the
r.f. amplifier of the 160-meter radiophone.

Filament wvoltage leads for all four of
these tubes are taken from the 2l%-volt
834-amp. terminal clips. Those supplying
the 45 tubes are run in the cable together
with the 400-volt r.f. plate lead and nega-
tive B. Separate filament leads from the
same clips go directly to the type-46 mod-
ulator tubes. A complete list of the orig-
inal parts used in the 160-meter radio-
phone and dual power unit, including de-
tailed neutralizing and tuning data can be
obtained from our radio department upon
application without charge. The regular
blueprint number is R-222,

The smaller section of the power-supply
unit provides a separate 250-volt plate
supply for the 47 oscillator and the 2A5
driver tube in the speech amplifier. A
type-80 rectifier tube and two 10-henry,
75 ma. chokes are used with an inexpen-
sive flush-type power transformer mount-
ed upright on the baseboard. It has a cen-
ter-tapped high-voltage winding 350 volts
each side of center at 50 ma., a 5-volt, 3-
amp. filament winding and also an extra
2Ya-yolt filament winding which is not
used for the radiophone as the 47 and 2A5
tube filaments were connected together in
the transmitter and supplied from the 2%-
volt 3lz2-amp. eclips.



War Depenlfs on Weather

{Continued from page 725)

the night. A pilot balloon carries a feath-
erweight radio set, which emits signals at
regular intervals. The balloon is traced
by means of radio direction finders on the
ground. The laboratory also has been ex-
perimenting with portable wind gauges for
making rapid measurements of air cur-
rents from point to point over an area in
which a gas attack is contemplated. The
army weathermen are interested also in

Army weather station on wheels. Radio-equipped
truck carries meteorological instruments

designing a trustworthy instrument for
measuring visibility, The signal corps
conduets at Fort Monmouth a school for
training weather observers and a course
in meteorology is now given at the post-
graduate school of the naval academy.
Military meteorologists will be called
upon in future wars for climatic data in
planning various undertakings, Such data
will give, for example, information con-
cerning the probability of the ground be-
ing snow-covered at a specified season,
the dates when leaves will change color
which must be considered in planning
camouflage, and the periods when rivers
are likely to be frozen, a matter of im-
portance in connection with navigation
and water-supply as well as with the pos-
sibility of transportation on the ice. An
invasion will often be timed, as recently
happened in Ethiopia, by records of the
average dates of dry and rainy seasons.
Marshal Joffre in the early days of the
world war, excused setbacks experienced
by his army on account of muddy roads,
by saying, “I command soldiers, but not
the barometer.” But at the very time this
remark was made the first steps had been
taken, on European battlefields, toward
making commanders independent of the
weather in conducting campaigns.
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BLACK & DECKER

ANNOUNCES NEW, QUICKER, BETTER

Valve Reconditioning
Metho

World's Fastest,
- Most Accurate
Valve Refacer

MAIL THE COUPON
FOR FULL DETAILS

ERFE'S a new 1938 model valve-reconditloning maching that's

& rval money maker—a machine that will help you start a
steady stream of eur owners coming to you for the guickest, finest
and most aecurnte kind of valve work, Black & Decker's New
Universal Valve Hefocer quickly puts o new, true-fitting foce on
all passenger ear. bog, truck, tractor and airplane valves of any
stem diameter from 5/18* to 11/16"—at any angle from 0° (o
p0®,  (leans and burnishes the valves and valve slems.  And
takes care of hundreds of other grinding, buffing and wire brash-
ing jobs. A special attachment (st slight extrs cost) measures,
grinds and squares Ford A" and *"V-8" valve gtems for correct
tappot  clearapee o exact thoo-
gafids of an inch in a few seconds.
Powered by two Unlversal Motors.
6/16" to B/16% capncity, 3120.
5/18" to 11/16", $130.

World’s Fastest

Valve Sealt
Grinding Method

YIDRO-CENTRIC Is the quickest, most acourate and  most
profitubile  method of reconditioning any Lype valve seat—BOFT
OR HARD. Rerondilions cast-iron valve seats in 6 o 8 seconds:
hard steel seils in 6 to 15 seconds; Stellite truck Inseris In L
to 15 minotes. Vibro-Centrie §s the only valve-seat recondition-
ing method which combines very high grinding speed (12,000
R. P. M.) with an
sutomatic  wvibrating
actlon to throw off the
particles which othar-
wise lond the stones
and make Trequent
Atone-dresnlngs neces-
sary. Unlvoraal Hit,
reconditions all types
of valve seals on
mosl  passenger ours
and llght trucks, only
$98. lower prices
on  epecial  kits for e
Ford, Chevrolet, ete, @

Ask your Auto Bap-
ply Jobber for demon-
strations, or mail the
coupsn for full details.

MAIL THIS COUPON NOW

BLACK & DECHKER MFG. CO.,
605 Pennsylvania Avenue, Towson, Maryland

Please send full information on new 1936 Universal
Valve Refacer and the new Vibro-Centric

Name.

Company Name.

Address

I—_—— —— ——— — -
—— —— —— — —— —

—— — — i — e — — — — — —— —
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RUB YOUR EYES/

Why risk injury to delicale
eye membranes? Safely re-

mave dust and irritating par-

ticles with Murine. Gently
cleanses and refreshes. Relieves
tired, reddened eyes. Use it d-:lilf.
Recommended for nearily 40 yeors.

H. B, Stener, Fond du Loc,
Wis. an amateur yachtsman, CASCO bolds fora lifetime
writes: This hallow mast iz & R 7 .E!m.rpmuf.umf twaler=
inches in diometar and 40 proaf That's by thousands
feet long. Two of us glued it g wrerrafters fwrm fa ff
inoboutan hour. Used itlast  whem they want fo build
summar...il'sa grond spar.””  permanently soefid profects,
SETS CHEMICALLY, LIHE CEMENT
CASCO is different from any other “glee'” you've ever
tried. Easy to use, you mix it to mect your requirements,
It se1s quicker by chemical action, NOT slowly by eva-
pomation like ordinary glue.
FREEI Ganerous test sample
and handy gluing guide |
32 pagen, Adillostrations, full of ideas on gluing
and repairing things guickly, easily snd perma-
wently, Makes yuuan expert onall Alu!n‘ joba.,
Write name on & posteard. Say ""Send free
sampieand copy of "CASCO Gluing Guide".""
Hordware, Fuind, Lumber Doalers Sell CASCO

CASEIN COMPANY OF AMERICA, Inc.
350 Madisan Ave., Dept. PM-536. New York

ADVERTISING SECTION

Strange Facts About Power Age

@ (Continued from page 715)
orkman about thirty horsepower at his

command. This means a 300-fold increase
of a man's muscular energy.

The power age is largely dependent up-
on fuel, since less than ten per cent of the
world’s power comes from falling water.
Coal performs about two-thirds of the
world's work today and about one-third
of all the work done by water power is
performed in the United States. Since
1859, about 800,000 oil wells have been
drilled in the United States, and about
300,000 are still producing. If we depend-
ed upon fuels alone, the end of the power
age might be in sight. Such an expert as
Dr. Gustav Egloff predicted recently that
if we depended solely on coal, we could
run our machinery for another 6,000 years,
assuming we did not increase horsepower
enormously. Dr. Egloff's presumption is
that 7,000 hillion tons of coal are still
available. But if we extend the limit of
mining operations below 3,000 feet, we
shall have much more coal. As for oil re-
sources, added Dr. Egloff, about 2,000,000
out of a possible 1,110,000,000 acres have
been exploited in the United States,

Since oil first was struck in Pennsyl-
vania, about twenty-six billion barrels of
crude have been taken out of the earth.
“This,” Dr. Egloff said, “would not fill a
hole in the earth a mile deep and a mile
wide. But even so, the petroleum re-

sources of the United States won't last us
much longer than a century.”

VENETIAN BLIND MATERIALS

You can make your own blinds and sell to others. I furnish
head rails, tilt rails, bottom rails, slats, English Ladder Tape,

Clard and Hardware.
R: A. PETERSON

SO00 N. Ashland Blwd., Chicago, 1.

LOW-COST LIGHT
AND POWER FROM
YOUR OWN
COMPLETE PLANT

For country home, cottage,
eamp, baat, store, filling sia-
tion, ete. . . . & self-zon-
tained elestric plant thal's
simple, portahle, compact,
easily installed, and thoroughly
dopendable. OGenerates standard
current as necded-—operates
lights, radio, household electrical appli-
AAEES. Eulf-“irtlnz. stopping and regu-
Iating. Models—600 watts up. A.C, or
D.C. Prices $225 up, f.o.b. Kohlor. Send for details.

KOHLERoFKOHLER

KOHLER CO.. Kohlers Wisconsin
Bend copy af Leaflet F“Il-ﬁ-, Kohler Electric Plants, toi

Address

After the richest concentrations of oil
have been used, there is another source
of crude largely untapped. Experts have
recently surveyed vast deposits of coal
and oil shale in Utah and Colorado. The
shales cover thousands of square miles.
One series averages twenty-five feet in
thickness and yields about forty gallons of
oil per ton; another fifty feet thick aver-
ages thirty-two gallons per ton. Govern-
ment engineers estimate this oil can be
extracted for about fifty to seventy-five
cents per barrel.

Another possible source of common fuel
is plant life. When present gasoline sup-
plies get low, it may be possible to manu-
facture aleohol cheaply from the abundant
vegetation in the tropic regions. Accord-
ing to present beliefs, alcohol will become
more and more important as a fuel.
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IF IT'S SPEED YOU WANT!

You’'ll Get

e 2 It With
=<7 OVERSIZE

&F %) BEARINGS

4-Point Contact

——
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Try the Famous

— e

uipped with the tastest, strongest, and longest lif®
Eﬁn made. P.?E’m nuﬁ;:ther ’kn:ltt can :;I:py
versize Bearings o * reduce friction and heat, allow- odh

ing 10 Times Faster Spin. TRIPLE-TREAD—""TRIPLE-WARE’
els give 3 times longer life. No Bargain Skates offer such

pality or low cost.

Get CLUB PIN and FREE BOOK

Send for secrets of winning races, games, etc.

It's Free. If want beautiful 25¢ gold f. club

pin enclose 10c to cover ing.

ORDER TODAY ! If dealer doesn't

“CHICAGO'S" refuse others. Order Direct! We'

ship postpaid on receipt of §1.95. Give shoe size.

CHICAGO ROLLER SHATE CO.
Roller Skaies with Record for over 33 years

4414 West Lake Street Chicago, Illinois

30 Days’Trial

Om ?.._Hn-d hiswelon. New HANGER models now rondy
for delivery direet 20 ridor. Many fvosil improvemonts.
Avtonishing maw prices sod Lefme,

.I'ﬁ ?:.I'rl B mm_llnd hieyele. Iangers sl & ]
Mhmh horns, whesls, paris, sl 1, and re- RENT S
pairs &8 ball Ususl price. Establishsd 43 years. : |
CYCLE COMPANY ... &
DEPTK-115CHICAGO - “~-ios

HULL AUTO COMPASS

Don't lose time and money by taking the
wrong road and golng many miles out of
gnur way. This new AIRPLANE TYPE

OMPAEBS eonstantly tells your direction
of travel. Btlcks to windshield. Hase 1 %"
diameter. ONLY $1.895 POSTPAID, In-
cluding Compensator. BATISFACTION
GUARANTEELD,

It your dealer cannot
supply you, arder direct.

HULL MFG. CO., Box 246-D, WARREN, OHIO

Ry UL, 5. Pa. WL,

NO GLUE—NO MAILS —MNO WHITTLING
Simply insert with loose rung.

Potented. Box of 30, ansorted sines, 25 cents, 1

AT HARDWARE STORES —=or 25 cents by mall o

A. & F. PRODUCTS, 3 West 3THh 54, N Y.
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SMOOTH-ON
-

SAVE MUCH MONEY
ON AUTO REPAIRS

With Smooth-On No. 1 you can
miuke the following repairs easily,
quickly and usually at almost no

expense.
STOP LEAKS

of water from a frozen, punctured or
corroded radiator (nothing put in-
side), from a cracked engine jacket
or from a loose hose connection;
of lubricant from a cracked erank
gear or differential case or bad
joint; of gasoline from tank or line
oint; of erhaust fumes from mani-
#nld , muffler or heater connections.

MAKE LOOSE PARTS TIGHT

Smooth-On No. 1 makes solid connections—keeps
lubricator terminals, grease cups, hub caps and
nuts from backing or dropping off ; tightens loose
fenders, lamp, tire and license
plate earriers; makes screws stay
tight in hinges, locks, robe and
foot rails, window and dash
mouldings; tightens loose spring
bushings to prevent wear and
squeaking. A bolt with Smooth-
On No. 1 under head and nut
washers makes a strong replace-
ment for a weakened rivet.

Smooth-On No. 1 metallizes
quickly, holds perfectly on any
metal and is proof against vi-
bration and heat. Anyone can
get thoroughly satisfactory re-
sults by following the illus-
trated directions in the free
repair booklet.

Send for your copy, and get
Emooth-Oin N}ru. 1 in T-ox., 1-lb, or
5-lb, ean from your hﬂr!iwu.ru store
or il neceasary from us direct,

HoME «~ AuTo
REPAIRS

Write for
FREE BOOK

SMOOTH-ON MFG. CO., Dept. 37
574 Communipaw Ave., Jersey City, N. L.

Please send the free Smooth-On Repair Bools,

INEMB, . ovrssrmnnssnas nmmosnmessssssdniy FREBEBE BB
BOCTEE. .« voaiinsinanswsss e s s e ee e i B s e B
BB, i i s e S R R e

When writing to advertisers please mention Popular Mochanics
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TENNIS,

BARGAIN B0O

STRINGING RACKETS?!
Mpke hig
rackets
PONr OWH 'I['rl1|-|'| f'-'lhlhl
guick lor Wills' great,
TENNIS
Tt
players and re-stringers at
AMAZIng
Send Coupon naw!

DON'T buy any rocket, sk or
gut  strines,
ment, tools—itill vou SEE ¥
marvelous new Tennls Bargaln
Baok
to rock=bottom! Hend
opportunity te make real cas

profits siringlng rackets for other

players, without previous ex- ibly L

perlence . . . and o save real l.lrlnStrl.ln Racket
msh om your own QUALITY FRAMES for Bad-
tennis sug 1JII||'-! Huy DIRECT minton., Sguash,
from Wills—anid BAVE] Prompt Tennis—Bargains!
Bervien, Batlsfaetion GUAHRAN- :

TEEL! Hurry—senid Coupon

for FREE
before supply s exhausted!

H. E. WILLS €O, 1047 W. 47th Streel
Dvept. 1355, Chicage, [1.5.A.

L]
=
n
-
-
s
=
-
-
u
]
"
]
L]
u
:

--..-l-..--.---ll--ll-----------IIIII.
When writing please mention Popular Mechanics

NEW LOW PRICES

/

profits  pe-stringing
anid save oo
Write
new FREE
BARGAIN DBOOK,
everything for tennis

[oF otiers

G ey ==nving ||1'Ir"r-.
Earn l:nh with THE WONDER
‘E_ h-rl'!l-ilrl-ulr-tr

| Jirw
mak

rims

T“!lﬂ"

On Silk and Gut! R

rEsStringring 4"I'|E'IZI'|Hr-
Lhis"

just sut! Prices rediossd
‘A your hia

Tennls Bargaln Book

o, *rH.' for Freg
Dargain Rook]

1047 W. 4Tth St., Dect. 13585,

H. E. WILLS CO. "cicaco, i v.5.4
Geatlemen:  PMleaze rosh ome your now, 1006 TENNISE &
BARGAIN BOOK, new low prioes, and special offer, W
without cost O ebligation O MYy PRI :
NAME... w
.

- T 1 R -
CITY. .. L BTATE . venvrnnnn.. -
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% i-lnw to Play Winning Tennis

{Continued from page §99)

come in a short while. The volley is made
before the bhall bounces. Ordinarily it is
made from close to the net, but good play-
ers today are volleying from the center of
the eourt, the “no-man’s land” of tennis.
Hit down and under in a chopping fashion
on a slow ball, holding the racket as for a
drive. On a fast ball, simply hold your
racket still and block the ball. This is
easier, and safer until a player is adept.

The lob is one of the easiest strokes, but
one that must be mastered. It is a defen-
sive shot, made when you are in awkward
position, or receiving a difficult ball.
Enock the ball high in the air. This gives
you time to prepare for the return. It
probably will be returned, for it is usually
easy to get. Lob only when in difficulty.
If you do it consistently, a good player will
run forward and cut off your lob with a
smash,

The smash is made like a serve, except
that the ball is coming down from a lob.
It is a difficult shot, and should not be
played hard until you are proficient. A
good player, though, will play a smash as
hard as a serve. Here, as in other shots,
gauge your speed by your ability to re-
turn the ball into the court.

The chop describes itself. Hit the ball as
though vou were chopping a tree. This
puts a reverse spin on the ball which
causes an erratic bounce. This and such
strokes as the half-volley and drop shot,
should not be attempted until the other
fundamental strokes are mastered. No
two players do them exactly the same way.
They take on the individuality of the
player, and each develops special shots he
does better than others.

After you have become proficient, you
can consider strategy, placing the ball
where it is most difficult for your oppo-
nent to return it. With about ninety per
cent of players this means their backhand.
Strategy also involves drawing your op-
ponent out of position or throwing him off
balance. For the average player, however,
these are not as important as getting the
ball back into the court.

For your position in the court during
play, there are a few simple rules. When
you are playing back, be in the center be-
hind the base line until drawn out. When

{Continued to page 142A)
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IVER JOHNSON
/

A CANOE
FOR

GL]'DE through the glories of game-filled
woods—away from the world on the water.
You two, a canoe and rippled reflections
+ » » alone on a lake with your dreams. An
0ld Town Canoe brings the wonders of
wilderness, quiet contentment, and peocel

Our Indian ancestors paddled canoes as
quick and responsive ns these. But an Old
Town is tougher and steadier. Safe. Buailt
io bear hard use for years. Write for o cain-
log showing paddling, sailing and sponson
muodels, It is free. Also a fleet of outhboard
boats, including big, fast seaworthy types.
Rowboats., Dinghies. Address: 0ld Towmn

Canoe Company, 235 Main Street, Old
Town, Maine.
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The last word in smooth, easy riding, safety,
beauty, long service and expert workmanship.

Send for color folder 66B, showing America's
greatest bieyele values and complete details of many
snappy models and folder 66A on Shotguns and

¢ Make springy, long-wearing Rubber Mats out of
= old auto tires.  Any Jength or width. BIG sale
= to gehools, [aetories, stores, homes,

5c TIRE MAKES $2.00 MAT

Think of the profit, Brand pnew basi-
I'n'.':-zi,. rlly pathnted.* Fiell untouch-

H:I]'.I.'II1|I. hand machine starts your
locad plant. Write guick for fros ln- S =
formation. IDon't losea minute — this I8 l.!].l..ll

FABRIX, Inc,, Dept. 754, 325 W. Huron 51, Chicaga, TIL

Heasonable invisinfent sod

Radia l'.- Dlﬂ'... ava

Coaldantons
OTH0 Grand ll--L Datrodi, Mich,

AGEHT

WRITE!

Rifles.

IVER JOHNSON'’'S
ARMS & CYCLE WORKS
21 River St., Fitchburg, Mass.

MNew York San Franciseo Muontreal
85 Chambers St. 731 Market 51, Coristine Bldg.

PART

FOR THE POPULAR MECHANICS

FAMILY TRAILER

l’::r-i In I‘rlrrlulr:r. Murek nnd April
T hing yon need—Asks

Hitah, 'I'h Housings, Waier Tank
I‘l.lrlp, Tudlet, Bink, Biowe f.-u.l
W b, Enne-n i

ash s, sip il-l- far nrir-i [T
pelude 35 [ur our big Catslng l.u.ui
Tmiler Buildors” Manusl rsdy soon.

TRAILER SUPPLY CO.
Box 438-A, Wausau, Wis.

per day.
dintedelivery.

Hower FPower Bills 5%
Reduce Kire Hazards 1007
All WITTE Diesel usera report biﬂh eavings and almost un-

believable pconomy. Fuel cost
Streamline design.

orse=power anly 2 centa
h or liberal terms. Imme

WIRKEE
1745 Oakland Ave.,

WITTE DIESEL-L[GHING PLANTS—A.C. or
D.C. Furnish Electric Light and Power for less
than ONE CENT per KILOWATT.

FRNGINE WORKS

KANSAS CTY, MO.
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ONLY THE SHELVADOR
offers thisestra, usable
Epace; thisconvenicnce
and time-saving. Just
opén the door! There,
at your finger-tips, are
your most-often-need -
ed foods. Mo reaching.
Noscarching. No soiled
sleeves or mussed-up
foods. In ordinary re-
frigeentors an orange
takes the shelf space
of a milk boctle. In the
SHELYADOR — fully

THE WORLD'S MOST BEAUTIFUL s

HOLYBATINITN

Insiilited Jdoor — an
orangs takes the space
of an orange! These

exclusive advantages
cost you mnothing, so
¥ou might as well have

EXCLUSIVELY IN

C€ROSLEY

ELECTRIC REFRIGERATORS

No Money Down

FPositively the greatest bargaln ever offered. A in
lt‘f-lrilmg only

rul:l sl oMee model Underwood No. 5 for only
0 (eash) or on essy terma. Fias up-m-dnl;u Improve=
mmm including standard 4-row l:a{ back
automatie ribbon reverse, shiftlock key, 2-solor :I?Jhuu
ete. The perfect nll urpose ?ggemiur Completely re-

built and FULLY QUARANT
Lowest Terms—10 Cents a Day

Learn Tooch Typewriting Money-Back Guarantee

Completn  (Home Beud
Courss of the rT:;mu:"!. = 8end colpon for 10 day Trial
E-nl:. Bpewd T =—Ir Fnulﬂldﬂmkﬂ It pa
Ry Sl | gab, $00 & morih “ubtl
. o
Limited offer—act at once.

ing this sfer,

INTERMATIOMAL
I 271 Weat Monroe WWE-EEM
B-nd l"' anl Mo, B 1r . B, Oljeagsy ai ones for 10-dnys
l rn n-nt mrl'u ntinfied I ean returs it oxpress collent. I
H I ‘H‘D il will pay u b month usill | have paid B0 [iegha
| wrieshint
l DRI i g A A A PR SRR ARy nnsnnn I
BN - o i e W AR P W B B e R R A Tl l

oz

;' 1'& {Continued from page 140A)

you go up, stay six or eight feet from the
net to avoid hitting it. In doubles, except
during the service, both players should, as
far as possible, keep alongside, going up
and dropping back together.

As a rule, it is best to play your ball into
the center of your opponent’s court, be=-
cause this gives him less degree of angle
for the return. Stay in the center of your
own court also—that is, back of the cen-
ter of the net. Timing is knowing just
when to hit the ball. It makes for ease and
speed, and explains why a little man can
hit as fast a ball as a big one, and why an
old man can still play tennis well. It's
largely a matter of instinet, but it can be
developed by practice.

There are few new developments in the
game. In general, it is becoming faster,
more balls are being volleyed, but only
once in a long while is anything radically
different developed. It is being proposed
now that the serve he limited to one ball,
and that fouling on the serve by stepping
over the line be eliminated by putting an-
other line six inches back, behind which
the player must stand.

cohol to Replace Mercury [Df
if Winters Get Golder

Mercury thermo
style if next wir:{er is as sever

The government| weather bureau ther-
mometers don't réad Tow ®nough. They
are graded only to sixty degrees below
zero Fahrenheit, and several weather sta-
tions in the northwest last winter reported
temperatures in the lower fifties, Mer-
cury thermometers are all but worthless
in cold of that caliber. At forty below,
mercury freezes up—stiffens into a solid
metal resembling lead or silver. For ac-
curacy in arctic winter, alcohol thermom-
eters are the thing. Pure ethyl alcohol
would freeze at about 211 degrees below
zero Fahrenheit, far below any weather-
made temperature on this earth. On the
other hand, mercury tells the story of
summer heat better than alecohol, which
has a tendency to vaporize into the vac-
uum and so lose accuracy in high temper-
atures, Mercury thermometers are relia-
ble for summer unless the tube is too
short and the mercury expands to the

Etmg point. ﬁ{bwd'- Q./J.f/’é
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Does Many Jobs
Q‘l‘ﬂk“ «esand with .
Greater Precision
forShop, Home, School, Profession #& |

Tha D-E Moto-tool grinds, drills, roum,
angraves, sharpens, earves, sands, eloans, -
pulishes and does hundreds of jobs with ./
perfect tool-edge control. Iwa Hght
6 os. weight correctly balances the tool- |
ocipe.  [Tandies easily ss n pencil. Powoer= |
ful nnd sturdy as similar tools twice as |
heavy.

110 v. univorml motor—about 20,000
R.PM. Oilless, seli-aligning. & bali-
thrust bearings mounted in felt ail-re- 1'\.
talners, Handy buili-in, off-and-on l
awitch. Ensily rplaceshle brughes. Uni- %
versal eollot chuck, Hardened tool steel, *
replacesble apring collets,  Efficient cool-
ing eystem. Bhockprool, bakelite houning.

ol must sea lnd uss it (o appreciste
ith tremendous value,

10 Day TRIAL

Money refunded ifnothighly satisfied.
Write Today for fres illustrated book.

Dromel Mig. Ca., 285 Ct, Racine, Wis

Make Money! §°:.1 ':“'.;I’," M
REI thei 10 oen. Oftawa eda iH ‘ Awd by mhedsi aF boy.
as

Falla trees —eawn llmhl mm'n.:.!m olber
OTTAWA MFG. CO, 1741-X Wood St., Ottawa, Kansas

work. 30 DAYE TRIAL.
n E lu 1 RESISTOR
caiwioall "HEADQUARTERS
SUIL A b choas veltags Hividos, it
rmutnm filament rheostats, eto, with- |
uut difficult ealeulations or formulas.
Complete dota oo band-switching. Prioa 10c

Irom your jobber or Ohmite Mig. Co.. 4834
Floumoy Bi.. Chisgn,

TOOL CHESTS
Baoat l.'.'.unlt.ru:tlnn.. lnn naive, Guaran-
teed! Fres Catal Elchfnl'}ll:. tool,
dis and ntmnm rl!
GERSTNER TOOL CHESTS
453 Columbia St., Daytan, Ohle

ALF & HALF MAKES
ONE SWELL SMOKE!

O:

Betl:er Bullt
Lower Prices

Cances 554 and up

Rowboats $42 and up

ye most [o
of sallboats. whl.l,fn.cto-
riea. Imnrll.hjpnmL
wnhr r Btnte kind of
T Which 70 aiw intavested. WVery tast utility model

GHHHII BROS. BOAT MFG. CO. ™

Outboards 542 and up

I

Hﬂlﬂ&‘?nb (uiﬂ-ﬂrnknl} Emg %.. L
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DE LUXE

The World’s Finest Home
Workshop Saw—made for the
man who won't be satisfied
with anything but the best.

The kind of eraftsmanship you wish to turn
out has a good deal to do with the grade of
saw you buy. Fine tools help fine work. In
these new De Luxe Saws, vou get Disston
steel and Disston workmanship of the same
high standards, same guarantee, as the famous
Disston Circular Saws used by the world's
leading lumber mills!

Cross-cut — Rip — Combination

6" (1/2" hole) §2.40 8"q1/2",5/8", 3/4 " hole) §3.20
7" (1/2" hole) $2.80) 10 5/8",3/4" hole) . . $4.05

Hallow Ground Combination
6" (1/2" hole) $3.90 B(1/2",5/8",3/4" hole) $4.90
77(1/2" hole) §4.40 107 5/8",3/4" hole} , . $6.20
Ask at your dealer’s, to see these saws, Made
of finest Disston steel! See the high, smooth
finish of the blade. Note the accurate fitting.
Feel the keen teeth. They hold their cutting
edge. You will realize
that these fine blades
mean easier and more
| nccurate cutting. Y ou will
| want these better saws to
help vou do better work.
This Disston Manual, Free—
tells how to choose, use nnd care

{or fine tools. 200 illusirations.
L ——

MAIL COUPON

TO: HENRY DISSTON
& SONS, INC,
511 Tacony, Philudelphia
Send me free copy of " Dllltnu
Sav, Tool and Filo Manual.”

Mame

Address

When writing please mention Popular Mechanics
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ry of Hetter and Colder

{Continued from page G86)

hand if enough pressure is applied to pre-
vent it from melting,

To produce “hot ice Number one,” Prof.
Bridgman applies a pressure of 90,000
pounds. To convert this product into “hot
ice Number two,” he applies a pressure of
375,000 pounds. “Hot ice Number two" is
hotter than boiling water when it melts,
and it can be made to melt at a much
higher temperature merely by raising the
pressure. Besides the hot ices, Prof. Bridg-
man has produced a new form of cold ice.

High pressure on other substances ef-
fects profound changes. Rubber loses its
elasticity and becomes a translucent horny
material; paper is similarly affected. Hav-
ing achieved this much in the application
of high pressures, man’s present efforts
are directed toward raising the tempera-
ture limits,

For the present, the method of raising a
temperature of 5,500 degrees Centigrade
in a hotspot sun furnace might bear im-
provement by some more efficient method
of focusing the sun's rays. However, the
general belief is that if we are really to
pass into the realm of high temperatures,
we must first learn how to handle the
slippery and mysterious atom.

It may be that the intense sustained
heat and light of the stars is due only to
high temperatures and pressures. The
youngest stars radiate the most energy.
One youngster, called Plaskett’s star, is
held to have a central temperature of
500,000,000 degrees Centigrade. Accord-
ing to Sir James Jeans, “all processes
which are affected by temperatures of less
than 7,500,000,000,000 degrees leave the
total number of electrons and protons in a
star unimpaired.” This is a little more
heat than we are prepared to handle on
our planet, and indeed, it is more than is
ordinarily discussed by astronomers.

The thermocouple device on the Mount
Wilson telescope has already measured
the surface temperatures of many heav-
enly bodies. Star surface temperatures
range from 6,000 degrees Centigrade to
23,000 degrees but the interior tempera-
tures are much higher. That of our sun,
for instance, is estimated at 40,000,000
degrees Centigrade.

The absolute zero of temperature is

—273.15 degrees Centigrade. Beyond this
no one has ever gone. The boiling point
of helium lies about four degrees above
this. By reducing pressure on the liquid,
it has been possible to reach within one
degree of absolute zero. In the low-tem-
perature laboratory at Leyden, Prof. W. J.
DeHaas has reached the all-time low of
only five-thousandths of one degree above
absolute zero. Thus man has achieved a
temperature which has not, so far as is
known, been reached by nature herself.
Interstellar space is held to be three de-
grees above absolute zero.

On the earth's surface, the highest re-
corded difference between the hottest spot
and the coldest spot is only 124 degrees
Centigrade or 223 degrees Fahrenheit.
The coldest spots where readings have
been made are Alaska, —82 degrees Fahr-
enheit, and Siberia, —87 degrees Fahren-
heit. The hottest spots are Death Valley,
Calif.,, 1341 degrees Fahrenheit, and
Azizia, Tripoli, 136.4 degrees Fahrenheit.

Tungsten and graphite are among the
substances with the highest known melt-
ing points. The highest temperature re-
corded with burning fuel is 2,000 degrees
Centigrade, while an oxyacetylene torch
flame may reach a temperature of 3,500
degrees Centigrade. The atomic hydrogen
flame, 3,800 degrees Centigrade, is suffi-
cient to melt or vaporize every known
substance with the possible exception of
carbon and the grinding material, tanta-
lum carbide.

For the extremes of temperature, the
ordinary mercury thermometer will not
work. To measure the cold around abso-
lute zero, it is necessary to employ a mag-
netic thermometer. This method increases
in sensitivity as the temperature is low-
ered. Above 500 degrees Centigrade, the
mercury thermometer must be discarded.
It is necessary to use gas thermometers
up to the melting point of platinum, 1,755
degrees Centigrade. For reading above
the melting point of platinum, a form of
optical thermometer is used. This works
on the assumption that flame colors vary
according to the temperature. But near
the maximum temperatures obtainable by
man, it is quite difficult to get accurate
readings.
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A VIEW OF THE NEW HOT STRIP H]I.II. IN THE FORD RIVER ROUGE STEEL PLANT AT DEARBORN, MICHIGAN

[ 4 <

has rebuilt the old art of making steel around
the newer art of making automobiles

The completion of the Ford V-8
crankshalt is one of the longest
tasks underfaken in building the
V-8 engine. Every completied
crankshaft iz tested in this “dy-
namic balance tester.”

aws of
ord parts

Huge
shape
a gingle operation. Front axle

anlic presses
m hot metal

ends and blanks for

ion gears
are {ormed in su

prosses.

® AmonNc automobile manufacturers, only the Ford Motor Company
can produce its own steels. Its complefe steel plant can supply all
of the many stesls required for Ford cars and trucks up to 3000 units
of the daily total production.

This does more than provide Ford with large quantities of fine
steels at cost. It guarantees absolute control of quality at every point,
by men who know 'Im_'lh steel and autemobiles.

A total of 52 different steels are used in the manufacture of a
Ford V-8. Of these, 36 go into the car itself and 16 form tosls or equip-
ment used in making the car.

Few industrial organizations in the world hold steel to such fine
limits and rigorous specifications as the Rouge plant. Ford metallur-
giste maintain close supervision over every type of steel produced,
subjecting it to constant tests for chemical content. strength. and
workability. They work unceasingly to improve the parts that go
into Ford cars and trucks.

Such methods save time. reduce costs. These exclusive manu-
facturing advantages are important reasons for the high quality of
Ford cars and trucks. And they are equally
important reasons why you should always in-
sist upon Genuine Ford Parls whenever you
are repairing or servicing your Ford.

FORD MOTOR COMPANY

When writing to advertisers please mention Popular Mechanics
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SEAL CRACKS
AROUND TUBS

PLASTIC WOOD

Now you can quickly and easily seal unsightly
cracks around bathtubs and sinks, reset loose Eath-
room fixtures in plaster, loose tiles, seal baseboard
and floor cracks—for only a few cents with this
waterproof and wearproof Plastic Wood. Handles
like putty—dries to hard, permanent wood.

USE THE GENUINE
Genuine Plastic Wood is actual wood in putty
form, when dry it is hard wood that can be sanded,
sawed or carved—will adhere to any clean, dry sur-
face—wood, metal, porcelain or plaster—can be
inted, varnished or
ncquered—is water-
proof and weather-

proof.

Ask for the Gen-
uine Plastic Wood—
sold at all leading
paint, hardware and
variety stores.

Plastic Wood also comes in white
which is ideal for bathroom repoira

PLASTIC WOOD

HOME AUTOMATIC CIGARETTE MACHINE

Hava YOUR OWN Mossgrammad © ratiss.
Pul fahants and LIk of earam on e, TURN THE CRANK
= PHES T ==C[{IARETVES, Essy—aimpids. All motal sonsiruos
thom: Guemntend. Mo oeih flhbans; io epeeind fube or pummed
papers fegubred. AFE FOR FHREE ILLUSTRATED FOLDER:
AUTOMATIO CIGARBTTE MACHINE WHKH, M, 108557

[ewim Awe, Chiaga [l

p— i — e . S

{57} VESTPOCKET ADDING MACHINE

R LR M Aiddde, Bubibraeis, llump?tlu. Ivivides, Das wuﬁi:d:e:tl!; l

machine. Nol n toy, ifMing dollar ca =

pacliy
spmisrales. Guaranteed 5 years.
FREE TRIAL b 2 .50
——
Total Cost
Just mame and nddress. We will ship Calsulstor immediatoly.

—SEND NO MONEY—
[plus faw penits postsgel.

On delivery pay postman §3.50
P EIIF outsids 1T -i.': panal eashil, 10e sddiifonal in Leatheroite
| . I mod sndjafied alter 1O d.i-' i eind Hruaﬁt FouT maneEy o
K Propoutin. CALCULAYOR MAGHINE CO. (Mirs.
genis’ i i
P. 0. Box 1118, Deapt. 31, mnﬁﬂm
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;, | gHuw Attract Birds
{Continued from page 736)

have any gourds by all means use them to
try to get a wren family.

The bluebird is an ideal neighbor. It
doesn’t eat fruits in orchards, or destroy
garden truck. Being an insect eater, it is a
desirable bird neighbor in any orchard,
back yard or garden. A box eight inches
high, with a base five inches square, and
an entrance one and one-half inches in di-
ameter that is six inches above the floor
cavity is excellent for bluebirds. They will
take boxes of smooth or rough lumber.
Put your bluebird houses in the orchard
or in the yard near a fence. Boxes on the
trees five to eight feet above the ground
or on fence posts will attract them if there
are no cats around. A rectangular, cylin-
drical or any other shape will be attractive.

The robin doesn’t want a box such as
the wren or woodpecker likes. This bird
will use just a simple nesting platform,
open on three sides. If you do not have
enough robins around your home, the rea-
son may be that there are no natural
places in the trees or under the eaves. In
such cases a platform will attract the birds.
A plain wood platform six by eight inches
or eight by eight inches, preferably made
of weathered boards, can be placed in a
tree along the main branches, or in the
shelter of a shed or house roof. The birds
will gather their own nesting material. In
dry weather they will provide no end of
entertainment if you moisten a patch of
ground where they can gather mud for
their house foundation.

The purple martin is friendly, useful
and a treat to watch because it is such a
graceful flyer. Getting a colony to take a
house is not easy, however. Here are
points to keep in mind in building a mar-
tin house, Don't make it too large. A
house with twenty-four compartments is
ample. Locate your house near a stream,
pond or lake if it is available. Make the
house so each story can be taken down
easily and cleaned. This is a recommenda-
tion for a martin house put together with
hooks and eyes. Don't forget to provide
ventilation and be prepared to war on
sparrows or the sparrows or starlings will
take over the house.

The martin house illustrated was de-
signed by the Biological Survey and has

({Continued to page 148A)
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COVERED WAGON... 7% %o

T zailer #ame
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WITH KITCHEN, DINING ROOM,
BEDROOM AND BATH

troiler homes.,
ment.,

= C:‘J MPLETE

Hooked to your car, a Covered Wagon Trailer Coach will transport
you, your family or friends to the vacation spots of America .

do it economiecally, comfortably and swiftly. : i ] I
enjoy life to its full when you own one of these beautifully built, lusuriously equipped

No need to have a summer cottage.

advantages of a summer place with the added fucilities of swift, sure travel.
$395--5785--51185 up and go on a moment's notice. Now you can riee: New thers

366 Cass Avenue, Mt. Clemens, Mich.

: “
You ean go farther, stay longer and ‘Al\._
i ! ; et
Everything is included for living comfort, privacy and rare enjoy- -..;.-j
Covered Wagon offers you all the [-:
*h.

Pick “,1[1

'® travel and vacation—hunt, camp or fish—for s ' Tads ke el
» lesathan the cost of stayving at home, Write for s -’Tr
= e illustrated hterature—or see vour ~ | i

nearest Covered Wagon Dealer. - .

New C. I. T. Time Paymenl Plan. \

COVERED WAGON COMPANY AN

EARN MONEY

DSTRINGING TENNIS RACKETS

Stringing Tennis Rackels pays $1.80 profit
on 300 restnnging. No experience needed
« Wt teach you how. Tennis players need new
gtrings in their rackets two or thres times
yearly . . . every stringing means profit for
you. See how simple it is to get in this busi-
ness. Coats practically nothing tostart. Easy
o work! Gef starled uun{om delay.
. FREE Write Today . . . tell ne who has been
I.'Htr[irggl:irhlﬂm‘ﬂrktt and we will gend
ition of “PLAY AND PROFIT
) fet FTRINGING TENNIS RACKETS ' incloding re-
e etringers new low prices of TOMGUT ** Court-
Tested"" tennis strings and restringing equipment, WRITE TODAY |
THOMPSON MFG. CO., 4535 Packers Ave., CHICAGO
WMEL?T " Court-Teated' Tennis Strings & Reatringing Equipment
=

ICOMPLETE ELECTRIC PLANTS

ONAN ALTERNATING CURRENT PLANTS
furnlsh game a8 city current anywhere, Operate on
gasoline, Run Radlo, Water S8ystem, Refrigerator,
all Appllances,

SIZES 3150 WATTS UP
Enasy to Install. Awvailable from stock. Tdenl for
Farms, Camps, Loke Homes, Commercinl use.
Bizes for any purpose. Write

D. W. ONAN & SONS
991 Royalston Ave.  Minneapolis, Minn.

[ PUBRN YOUR NAME ON TOOLS
ARKOGRAF E;

PROTECT YOUR TOOLS FROM THEFT
Wrlte with elestricity any bame or duagn sn bhe
hardast il Biesd fouls wad Isstrumenis, or Ny
matsl, like wrilisg on por with pen or penei]

Complete Dutfit a-lﬂ—-hllﬂd f:h-hrl
Triteruwting illustruied eirculsr fres, Write today.

Aresis wanted.
ARKDGRAF FEN CO., 3027 5.E. Stark 8t., Porlland, Oie.

¥ou free our 1

Ieod, Ratian, Colored Hafa, Chinn
Lirnss, Chalr Canlog, Chalr Frame:

E I ING Basketry, Leathereraft, Cotton

Yarn, wio;lﬁéﬂqm' send 10e for Catalog, 'nstructions Free,
ICAN REEDCRAFT CORPORATION
Dept. P 130 Beekman Street Pnhl-!:‘rur k, N. ¥.

It’s New!
A TWIN AT ONLY $79.50

F.0.0. Factary

and Mister i
IT"S A JOHNSON

NOW —na genuine Jobhnson Sea-
Horse TWIN . . an improved ver-
sion of the famous Johneson power
head known “round the world for
DEFPENDability and that sold in
other years for as much as $145
=« With the highest afficial certi-
fied power rating in its class . .
for awly 8T9.50 Try it—and get

the i of your life!
A SINGLE AT 159'50
t models for 19386

F.0.B. FA

Six other

including the new sensational, h!fl;
gquality Johnson Single at $59.50.
new jillustrated Sea-Horse Handy
Chart tells all. Write for your
copy. It's frea/

JOHNSON MOTOR COMPANY

a0 Pershing Rd.. Waukegam, il

Canadinn Johneon Motor Co,, Lid .
Feterboro, G

ax 7

T
‘=—T_.'=_—-—-—-_:':‘:_~,_:--7 =
_'_-___-_‘--‘-\h\

JOHNSON

OUTBOARD

Catch Fish!

Eals, Mink, Muskrmts, with our .
new folding ealvanized STEEL 7

WIRE TRAP. Write forour FREE TRAP OFFER and Bargnin Cat-
filo. §1 Boxof our famous Fish Halt FREE to Introduce our traps,
WALTOMNSUPPLY CO.. 3503 JUNIATA AVE., ST. LOUIS, MmO,

Eﬂ-AOME

MOTORS

AUTORPOWER ¥
|'.
—————

READ
post pald.

4]

The new 108 8" editlon of "ATUTOPOWER™ with all the original specifi=
eatlons and many new ones s now off the . The book = nﬁulr WE’IO:I,I_-I] AUTO
simple. Change auto generators POWER
12, C. generators and motors, with voltage from 2 to A

and [Mustrated—the instructions epsy an
Into practical A, C. and
volts, for power, leght, welding, radio, sound, ste, N
Epecinl tools needed to make these peonomical ehanges (ienerators san be
riven by wind, water, fan-belt. ote. §500, IN PRIZES GIVEN TO THE
F.E’I.B F “AUTOPOWER." Send for your eopy todny. Prioe only $1
AUTOPOWER, INC., Dopt. B, 410 S, i:l

1

0 éxperience nor

oyne Ave., Chicago
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« « « 1t's one of the 20 g &
FREE CASCO PROJECTS | |

ability can build it easily
:f:::g.:w}l';. And it's lo2s of fun! ]

HOW YOU GET FREE PLANS

The green ticket in every 25¢ (or larger)
ean of CASCO eatitles yon to any one ﬁ_]‘.llln
of these 20 projects, abselutely (ree, The

lan comes to you complete in every detail.

Vo extras to buy. .. you get evact working
directions, ;}].u‘. and list of materials nec- |
essary to build, in your own workshop, the L 1

projects you seleet. This free project ser-
vice is designed for you, .. start to use it.  J
B vourcan of CASCO today, atany J :
Hardware, Paint or Lumber Doaler.

@ ILLUSTRATED FOLDER ' R
HELPS YOU SELECT YOUR FREE PLAN

Stick the eoupon below on &

/' penny posteard, The mail-
| man willbring you the folder
that deseribes and pictures

\ “\"ﬁ . ¥

the 20 CASCOD prize projecta,

IIII.II 1 CASEIN COMPANY OF AMERICA, Ine.

Plense send folder aboot Free Project Service.

DR e e e
\'- = | Address.......... e e

350 Madison Ave., NewYork, N. Y., Dept. P.M . 536

I8 ENLARGEMENTS

8 | ¥ i wnd ol e,
Your comi be each -r:I r-:ln.m"'l.'lm ldesl Fhoto

E is AUTOMATIC Ko erperiene po-
i:hl:T'M'n COPIES kny pictuze, S5.94 GOMe
LETE. I[nterestine eireulnr FREE.

124 Easi 251k Street, ¥

Is Phat xr hehh Dia L&
E-....ﬂ?"i..ﬂ.’.’u et Afbe PHOTO g
Lmhl‘

IDEAL PHODTO ENLARGER CO. SIIE

Maw York City
AT first ptoms, worm
your dog. Worms cause 757
of dog ills. Correct worming is
easy, sure with the new “can't-
go-wrong'' Pulvex Combina- ™
tion Worm Capsules. They
expel Tape, and Round, and
Hook Worms , , . all in the

sam dosing. No = L
ging, or I'Leﬁ‘qu{ n&'ectn:;.ml‘fu w

more guessing and using the

tecd Bold by ret stone. anee a ”
and depart-

m mentstoresor

Wm. per

All 3 Kinds [ § Nephews,
of Worms |C1ite

Av..IChicuEt

PULVEX \Spiiaion

C{' ,[ 2 {éntm!p.a from page 146A)

a central air chamber down the middle.
Each section is held to the others by hooks
and screw eyes. You can start with one
floor of eight rooms and a roof and add
to it. Some bird fans have tried putting
tiny mirrors on the roof of a martin house
because they believe this decoration lures
the birds. The martin house should be in
the open and about fifteen or twenty feet
above the ground. Walls and floors should
be about three-quarter inch thick. The
roof and interior partitions should be of
half-inch material with compartments six
by six by six inches in size, Instead of
boards you can use roofing paper on the
roof. Usually three-inch porches are rec-
ommended, but some prefer them four
inches wide to prevent young birds being
pushed off. When the house is not in use,
block the entrances, or take it down, so
sparrows and starlings will not occupy it.

The “yellow hammer" or yellow-shafted
woodpecker is partial to nesting boxes, It
is a real decoration to any yard, and a use-
ful one too. Deep boxes for these birds
should be of material rough on the inside,
because it permits the young to climb up
to the entrance as they grow. Put about
two inches of sawdust, ground cork, or
small chips and sawdust in the bottom be-
cause the birds will want to make a de-
pression in this material for the eggs. If
yvou don't provide this material, the flick-
ers may hammer away on the box to get it.
A deep, rectangular box of rough slabs
with the bark on the inside is suitable.
The box should be sixteen or eighteen
inches deep and the entrance hole two and
one-half inches in diameter. Put the en-
trance close to the top. Place the box
twelve to twenty feet above the ground
and above heavy foliage.

Remember that songsters must be given
protection against house cats. A birdhouse
in a tree or on a pole can be made cat-
proof by attaching galvanized tin or other
metal to the tree in the form of a cone a
foot or more long. Many birds can be se-
cured as neighbors by planting desirable
shrubs and bushes to furnish protection
from their enemies and sources of food.
Lilac bushes, honeysuckle, elderberry,
wild grapevine, gooseberry and other
shrubs are liked. Sunflowers which fur-
nish food will bring species that ordinarily
would not be seen.
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Raise Giant Frogs

We Buy What You Raise

Good Profits—No Competition

Each pair of “*Nufond Giant™ breeders
lay 10,000 eggs every vear., With modern

149A

“Mufond Giant™
welgh up to
3 pcll._lfl-d!n |

Start In Your Backyard b=
A small backyard pond 20x25 feet with
a little bank space is all you need to
start. The pond :
is very shallows;
little water is
needed. Expand
with the off-
spring.

Any kind of drinking
water is suitable.
Running walter is not
required. Flowers,
lilies and plants
make the pond very
attractive.

MA

= 2]

A model backvard frog pond

LR T

As originators of canned frog legs, we are developing

the largest market for frogs in the world. Our products

are on salein principal cities throughout the country. /
for our big, illustrated frog

wn , TE book. It explains our money-

making proposition in detail.

AMERICAN FROG CANNING COMPANY

Dept. 133-E _New Orleans, Louisiana

RKET WAITING

methods, up to 90% turn into frogs.

We pay you up to 55.00 per dozen for

‘““Nufond Giants'’.

Enﬁﬁihililiml Competition is unknown
ecause the wild supply is diminishing.

Think of the profit

10,000 Eggs from Each Pair

Any Climate Suitable
“Nufond Giants™ are a
hardy breed of “North
American™ bull-frogs.
You can raise them in
the North or South, even
in Canada.

Costs Little to Start
A frog pond is easy to
miake. There is noth-
ing to buy except fence!
You even raise the food
right in the pond with
the frogs! What other
livestock offers you such
advantages?

i
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_ More Sport In
‘Rifle yop Shooting:

ET more sport out of pest shooting
?’wuh your .22 rifle! Shoot Western
PER-X cartridges! Their greater
POWI:R SPEED and LONGER. RANGE
are a revelation! Stllkmg? easier. Close
approach unnecessary. You get more
shots! For better scores in target shooting
shoot SUPER-MATCH Smokeless L. R.
.22's] Mail the Coupon for complete in-
formarion, with inmmnn; technical de-
tails of Western's pewest ammunition
developments!

MAIL COUPON TODAY!

Western Cartridpge Company,
I Diept. E-46, East Alton, 1L

complete information on SUPER-X
| and the entire llne anantl ‘s Champion Ammunition.
|

| F T ————
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It interest o In traller lore,

eleglvely to traller news, storles, features, desig

and pluns; touring and cam plng : laws, and direeta IT¥ s
Profusely [histratad. The Trailerite’ HLuI.dl} 10‘:
For 12 lssues mall §1, or for sample copy .

THAILER TRAVEL. FMS, 1RO M. Michiges Am, ,

Trailers,Plans and Paris

Otility Tr:llnru 4 x &', complete less tires,

$22.50. Utilty traller 50¢. Cabin

traller plana, §1, ‘Trafiler I.t hﬂrﬂnln -
pes, Write for free catalog

gHAMII‘.DCIt TR AILERS. 111'&1 Ennd River, D-ttmt Mich.

Derky Rocers « Midget Autes
BU I LD Comsted \'I'u.g'nm. . IiITIE! Treilen
“A_“_E m““ =5 Wheslbarrows - Scoaters « efi

START A BUSINESS MUSSELMAN

for yoursel! at home, bulldl OoOENUT
hlc‘l:m with 10 by 2% inch “11.“:{[-
man Iwoemut Cord Tires and  3all CORDS
Biearing Cadmiom Plated Dise Whoels,
Tire requires only 12 to 15 Ibs. air to
carry losds up to 200 lba. per wheel,
Patent No. 1545%. Doesout Tires
tnke less power to nmrel Ilu-rnll} I‘Innl
OVer ro humps & winners In
eoastl eonteata. We show &_n-u how
to build all of these vehicles, hey eell
rendily overywhers BE a guud profit,
Blue nrlnt drawings for any vehicle
mentiooed or shown, 1he each for
||m|||| il 1tllm only, Wheel and parts
(&l 1|L'
L SEELMJIH FHIIIII.II‘;‘I‘I Co.
E24T-E. Bt, Clalr Ave.. wril, 1D
-

fllnn iiineiy

88 OWNET, 'hl.l.ll:‘lu.- hiuyer s
Or [rs ﬁmr'T you want theonly magazine devoted rk
I

POPULAR MECHANICS ADVERTISING SECTION

\Behma the Starting Gun

{Continued from page 646)

ﬁnishc-s are common. Spills sometimes are
too numerous but the wise rule, rigidly
enforced, that all contestants must wear
an approved life jacket has provided the
necessary margin of safety.

In addition to the development of faster
race boats, recent months have seen great
strides in the production of lightweight
and compact outboard motors and small
lightweight boats. Much progress has
been made in the design and construection
of small boats with a view to providing a
maximum of strength and durability with
a minimum of weight. A boat which will
carry several hundred pounds and yet can
be lifted with one hand is a far ery from
the old heavy rowboat. Moreover, light
weight combined with scientific streamline
proportions gives the sportsman more
miles per gallon with his motor and thus
reduces the amount of spare gascline
which he must carry. Some of these boats
are so constructed that they fit on the roof
of the average car and hence eliminate
the need for trailers.

Canvas-covered hulls are favored be-_¥
cause they do not develop leaks in drying
out through a winter or when transported
for long distances in hot sun, and he
require no soaking when launched.

The popularity of such portable, light-
weight motors and boats has enable
manufacturers to turn them out in quan-

tities at low prices. The boats also are |
available in knock-down kits ready forg

. assembly at home, enabling the puhaser
‘o save still further. # o
:‘IJ )

constituents of the earth's sur

unknowi
face, have' been discovered recently by
scientists of\the Smithsonian Instltutmn/

The first is sheigerite, a combination of
vanadium, aluminum oxides and water,
found in Colorado. |'The other two were
found in New Jersey. One is a variety of
the rare mineral known as ganophyllite,
a mixture of silicon, aluminum, iron, eal-
cium, magnesium and other oxides, with
bound water. The third is a form of the
mineral known as amphibole but contains

unXual amounts of zing and manganese.

2 el .
{?/Ll:'/ll_
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MEAD
KI-YAKS
are STRONG
as a GIANT!

S Ny

Lt iruly
™

ir
TheF nIe MNreng & o

T LIGHT AS A
FEATHER!

g ¥ W™ o
"QUALITYE" for uesidy o0

"™ ENDORSED

By Owners
Ay Moid Hi-Yak wan tha
Bast Buy | sver (risicds thrn

PRICED LOW
—and you caneven PAY AS YOU BUILD!

A sensatlon! Aszemble “OR-27—Nesd's wew 50 b, &
toigh, durable, scaworthy, portable Chitboarnd Ki-Yak—
In 2 days at home withow any oxperiencel Then it's
llhl-'l:\'l ready to go anywhere by hand or car Hafa,
lenkprool. ‘Takes any outhonrd 4 h.p. or les More
apeed per homsepower.  More miles per gallon! FDEAL
for auto tourists, nnglors, mmpers, hinters, vachtsmen,
onl’s exclusive, perfected Wliuminiam-ribbed, Cut-
L Constrietion Kt (all party nombered] GUARAN-
suooessful assembly, easily, quickly, sdonomionlly—
and profitably I you build to sell to othemn! Amazing low

ol et e

- L "
Introductary Prices, and {f you wish, you ean even Pay ".'..E-":'.‘.'.'.'—' ._',...'_‘__.,...
ad You Bulld, Also svallable Factoryv-Assembled. el =
RUSH dime and Coupon below for detnils. o -

CK-2 PADDLE BOAT Converted [+ /
to Speedy Sailboat in 10 Minutes! |\

Assemble Alead’s UK Sportsman's Kil-Yak

(paddle and sailboat]) 1o 25 less time wiith new,

erciusier conastruction principle “Home As-

sembly” saves you nearly half the factory-

built cost! Nost senssbienad boal ] /
development In - yvears) CEK-1 woleha

cnly M Ibd, FPortable by hand or car, ] !
Thotrands In use {Avallable Faotory- [} L
Aranmied I you don't want o buadld
RUSH iime (eovering handling, postigea)
and Coupon for giant new Colorsd Cireig-
Inr, Low Introdoctory Priees, and Speoiad
0,00 GUE Puddle Offer! Hurrw!

(S0 GIVEN G |

]

k—-----------------n.----.-.'-.-.-.".i..T..;;;-
- Gentlemen: [ am enclosing 10c postage, handling charge

/

L]
-
L ]
: Please rash me your New OK amnd O Kil=-Yak Clrenlars, =
* Low Introduetory Priees and marvelous §6.00 Gife Paddie Offer! 5
L]
8 NAME. c0usuuas 8T, & NO.. .
Ll
s OTTY . i awnwvin - i BTATE..... -
s RUSH ME With 10c TO: -
-
- .

MEAD GLIDERS

rket 5t.,

IS 5. MMARKET ST. CHICAGO, U.S.A,.

la'lll:lﬁu. U.5.A.

“I L.:l- _'1 -*.‘ ?*
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Trid Fiesk Rocket Air Mail Fi
Handymen! Why Be Idle? oy

START YOUR OWN BUSINESS pressed nitrogen gas. The nitrogen gave

the necessary pressure to the other tanks.

As the liquids from tanks one and two
are sprayed into the combustion chamber,
they explode with a terrific impact. The
sudden combustion generates a hot gas
having a volume many thousands of times
the original volume of the fuels. The
pressure of the escaping gas lifts the rock-
et against gravity. Theoretically, the
“Gloria” was supposed to build up her
speed until she reached a maximum of 500
miles per hour. This is a long way from
the speed required to escape the earth’'s
gravitation—25,200 miles an hour.

Rocketeering experimenters are not

Only $10 POWN
$7.98 Per Month

You ean do
what hun-
idreds of
others nare
doing.

Weshow you
what tomake . . .
how to make it

+ how tosell it.

A complete plan ls
worked out foryou ., .
It shiows how Lo get the
work pml how to be-

?imﬁrﬁu{%ﬂrwﬁlkum any lla‘ht:lm:ht-t Perlorms every ESPEL‘iEﬂH interested now in Expluring
g ghesiow. miteing. tenanine. paneling. rabbeiing, Doring, outer space. They want, first, to build a
e Ty n o AR -0AD IDOPRSE. 16 10 Sial) Poom. rocket that will be useful for high-speed
Right NOW is time to get ready for Spring Business cugtmunsir:agnn it,':t compaﬁgv{iy lu“; uz;lti-
Handymen are making tudes. Such rockets wo use in
%?EN;%;JSJ? Eﬁg@ﬁﬁ :;Tiigﬁnglc:uﬁ“ﬁ‘:fﬁﬁ sending mail to remote and inaccessible
Write at onee for llustrated folder. : places. Military tacticians see still other
CARPENTERS MACHINERY CO. possibilities. A rocket might be made into
253 N. 11TH STREET PHILADELPHIA a flying projectile with its own power-
generating plant. It would fly faster than
GREAT the fastest airplanes an_d escape anti-air-
craft attacks. For obvious reasons, both
News for the airplane and the balloon are inefficient
Fishermen! above 40,000 feet, but the rocket motor
Remarkable in- operates better in a vacuum than at low

fl:l:'l'mnj:eel uﬁitﬂ?r?; altitudes.

’ FREE et o) With the rocket motor, there is no waste

. . y/ new and exelusive i -
Reg, U5, 4 FOLDER Gophart Prosees of energy in the transmission of power

Lo of “Aectionizing " through shafts, gears, or drives. For the
Alio new streamline Vacuum Fit Forward Grip : et-

Be ane of the first to enjoy Actionised, Vaouum Fit Cep- F{rst time, man has found a means of ge
Rods. Styles for Bait Casting, Fly Casting, Salt Water, ting power direct from the heat of com-
See your dealer at onee, Send for free {older. bustion. That igs the principlﬂ of the re-

GEPHART MFG. Gﬂ.,!ﬂﬂ.llﬂnﬂiﬂt,l}hhln action motor, and it is likely to find many

et S Suret Mishmy Tede useful applications in the future. Theo-

ft. Flying Scale indels SfSchs | retically, at least, the rocketeers have

) Postage. gone far. One has already designed a

1/3 size of real planes == .EE'E rocket airplane with a propeller. The

5 ft. Monocoupe (lllustrated) ‘ =7 225 | combustion chambers are contained with-

5 ft. Stinson Reliant E..J—iﬁ-m ' i in the propeller blades. They have also

S %, Hoath Farasel L 5 studied the possibilities of man-carrying

T T S “‘C‘_.-i rocket airplanes. A 150-pound man in a

el AL 'Hﬁrihmstn;' Ao ol 81 250-pound ship would require fifty pounds
it of hose O H. G Gtant o) ;%ﬂ!&‘él'ﬂh:&“éﬂlﬂiﬁ%ﬂm; of rocket fuel for an eight-mile flight.

Hiden, " Completewith LARGE BOTTLES CEMENT AND DOPE, A vista of what air travel by rockets
{ifioten colors Japanee fiawms, frowial Eodurases Jouher; anhed snne te Wipo B h hiag

ovable Controle, shaek-proof Landing Gear, Seale Details, y be e ty years hence 5 been

T.ettering EJrsn:—:::lmeq.-l il Insignins, Flight Log. ote. FREE infor-
mution about our “rlllgn ;?mnn;el :.Irpl:l.nca pr from 100 to $1. GpEﬂEd b}r thE‘ paten‘t {)f PMf' Bohert H"

Deslers Write Goddard, [Clark University scientist, who
G. H. 0. MODEL ATRPLANE CO.
564 B Southern Boulevard New York, N. Y. ?j

(Continued to page 154A)
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" SUPERCHARGE

PRINCIPLE

- SAVES GAS

AT LAST! Autemarive engineers have smashed down the
barriers o perfected combostion! The new VACLE
MATIC solves the secret of greater power! With almont
t::rinl action, this amazing invention mnstantly puts new life
pep in any motor. It adds mileage to every pallon of
gasoline , ., produces split-second pick-up, senitive acceleraton
respanse, quicker starting, greater speed and smoother running,
QLirmalils - Nothing Like It!
The sell-srarter = four wheel brakes — knee action = streame
lining . « . and now VACU-MATIC! The sensational moneg
waving invention!  With i, enginerts have schitved 8 practical mess
VACU-MATIC proves inelf on every car. [t s gearanteed of g air and gasoline umdij all wperda,
o give worthwhile gas sawings, quicker pick-up, and’ more '.r.q.c:,r "-'lTlC “ﬂLl‘.‘fPﬂ'ﬂ aees on the
o it o you nothing. You can imssandy well the r'"""’ m-ﬂ"r ’G & chat exmra owpgen, drawa i
diff o added and Mmoot £ you the outer pl minsuse, I la entivcly
Ty mﬁ"’“" et nmﬂcmulmmmu “Breathe” al the correct time,

quackdy nocice the savings on gusoline, opening and closlag susomacically sa required, Mo idling moublo—
o gerbureio adpuirmena nocewary. ||upﬂmphurdl.mr|.
Fits All Cars —0 peactical it will save you many dollurs on g oosw,

vﬁmmﬂthm:ﬁdnfﬂtmmﬂ
hoed o one unit, oreectly sdjusted and HE‘E
&_[.ﬂ. Mohing v regulste.  Any mouoris
ACLLMATIC in ton memses.  Oince in, s only eomnder

— = = — FREE OFFER COUPON = = = = -
THE YACOU-MATIC COMPANY

is the parge of inscans powes tnd speed T817-183 W, Sense S, Wiuwsmoss, Wia
AGCGENTS & it p...hdm :l:il‘he Mmm g Genalermen: Plewse send me full periiculany concemndng the VACU-
SALESMEM . i MATIC and denails of pour Free Offer. This ol courss doss not
YWACILMATIC affeny &

prlendid vpgurmunay ey
wnensal aale gidl prof

You owe it 1 yoursell w kaow all
g thah pemushible ddacovery, Muil
the cou below, !-unnuﬂ'qpl
with VACLLMATIC and enjoy & new
drivimg thrilll Thene's ne obiigas
#o gre the facm pow! Wi mday!

Nams
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Dﬂnkhtdmwuduuh'm

r
|
|

Fres Detalls : obligae me in any wiy,
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nEAFNEss IS MISERY 2400 Degrees F1!
e s S S, 1Y BRONZE FOUNDRY

I ard Invisible Ear D
A revembls Tiny Megaphonss ftting,  © for Schools and Home Workshops

i In the Enar enti out of s=ighi, ) __ Complete Foundry Outiits are avallable

No wires," batteries or head plece, in three sizes and make it possible for you
They are Inexpensive. Write for to produce beautlful bronze, silver or
booklet and sworn statement of aluminum castings In your home work-
theinventorwhowashimselfdeaf, DRUM ghop. Presenta soch ss book ends,

ash trays, dishes, paper welghts, letter
A 0. LEONARD, Inc., Suite 699, 70 5th Ave., New York ALiobiy saade by Loy sad shatius rrbvbia: Mals
HIGH POWERED TELESCOPE

gquickly made by Lhe sand casiing process. Edisbimg
whipsis ean bs wwed e patterns, apd sand moulds
in n lew E:hul:‘-lklmu Pl:‘l'hl.l.lml"l: I:'Ih:r?l
IMNECESIATY . me aupply &
Hﬂlnu;'nl.- T |.H.H1?. wperstion.
Bl Crunt .Eh“!: Wi, Prics
C i

Mosl pewsrhidl mede for the moneyl apanity v l:.‘nulnu Clampdots
1 wnr long rasgs Osa ] a5l 1 en. fn. 25 [ LH e, § D50
o fine oa oo R e o i pany ailen $4.98 B2 Mewin gl 3 e th00
i "
#p“ﬂ ammr] hlmj]:hmm.gl::‘_. B Far 1100 walt J:] 1’: nr Ed- ﬂ{\eh ilnrerl:r add §4.00.
Pricea . o, b, K. % Missour] ssles tax.

Wi -
D:Ig] rnllin ﬂ;}“. E:'.I;,_.“"n pout o l 4 o hr-.-l: f mnn-’ -urd-r lrr-nptl.hlu EEpress charges

ﬁl Fowsr “E f.l-.-r.'- ©. 0, D, Wrils for cirealar.
Goarsnt o o to above Bul mare powssiul KANSAS crnr SPECIALTIES CO.
mey In #ur=
fnow nid 30 11men slowst, 31 tnm. Ghjsetive & Dower- P. 0. Box 6022 Kansas City, Me.
ful lemsos,  Large feld. Includen powerful mberoscops

are.  Oply B1.9% mostemids

BROWNSCOPE CO. Dept. 45, 234 Fitth Ave., New York, N. Y.
BUILD YOUR OWN

Btresmiined Traller ailitthe rost,
Bemd dallar for plans, blueprint

deialls, |nsiroctions, nistares o
the Hiandard and the DeLuse
odel as shown. Mall & doflar 1a

D. VAN OOSTVELDT,

Sensational
-ﬂ:, Radio Reception

.f

Knox All-Directional Aerial is scien-
tifically designed to give the set owner
r‘leur amm -free reception at & price
118 Marsion,  Dwtrail, Mishe 1-: body enn afford. HEAR THE

EST RADIO HAS FORR YOU, Ex-

.
5 Prmt E our Om tru.-!:nnh easy and simple to install. The

*AlL- [.'I|r|.=rl|unul comes complete—all

g’:‘ldﬂ ELaLi Eil'r.lﬂurli“ » Lubals, ndvertising, ete. vou need is o screw driver. Sent post

ve money. Print for Otherss Big Profits; easy rules aid for only $2.90 anywhere in the

ﬁnllﬂ wtl-“dq wmdillr ug:::!aﬁr?fﬁt .sirtiulrf“r-r'm‘.- Hulum' 31"’[1 No. 21 i_ ited Stat if your dealer eannot
b e i_D'TF'l"! n urn;‘nl g mna mn . ¥

XY COMN, Al-Directional supply. Satisfaction gunranteed or

Aerial money refunded without question.
hirs. M, M, earned $267 in 3 weeks (sworn El;nm-

KNOX PORCELAIN CORP.
ment) ralalng mushrooms for us in her cellar]
e R A L ST Y T KNOXVILLE, TENN.
UNITED CO. 3848 Lincoin Ave. Dupl. il CHICADD
When writing to advertisera please mention Popular Mechanics
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'DO THESE TWO THINGS
And You'll Throw Away
Your Ordinary Ink =

If you want your records

This is Rudeors
Posmansnt

o o

& ™
L '#%.-.
= 'hﬂ ]
- Ha'w -

1—Write ont a sheet of paper with Parker's
PERMANENT Quink and any other ink,
and leave it outdoors exposed to the sun
a few days.

2—Write on another sheet the same way,
and let it soak in woter for n day or two,
then dry

Anvone can make these simple tests and see how
Parker PERMANENT Quink—thenew creation
in writing ink—does what no other ink can do:

I—PERMANENT Quink lasts as long as
the paper. (This does not apply to WASH-

ABLE Quink for home and school. That
washes out without trace.)

11I—Quink cleanses a pen as it writes—a
Parker or any ether pen. For one harmless in-
gredient in Quink dissolves sediment left by pen-
clogging inks. Thus Quink makes your pen start
instantiy—every time.

III—Quink dries ON PAPER by penetration
—so fast you'll throw your blotters away. Yet
?u:‘uk resisis evaporation— hence does NOT

ry in a pen.

Get Quinktoday for 15cand testit yourself. See
what new distinction it gives your writing, be-
causeit is not a watery ink, but rich, full-bodied,
brilliant. The Parker Pen Co., Janesville, Wis.

wiik &

Madae by the Makers of the Celebrated Parker Pens

AMERICA'S FINEST

8 2 llglita on a doubls wmeting
swlteh, S0 £, spot Haht from Cront
retflector:; bhroad ﬂ:u:ul.]'u;l:ll from Lo,

BO to 100 Hours Light from
Ona 6-Volt Dry Bottery

The most prowerful, surviceable eleetrle
lantern for all noeeds — fshing, TR AL,
touring or home, Stands 6ty in. high. Une-
broalahla lons. At spart, hllrll'rlll.r':'.. olon-
trical dealers, or write

DELTA ELECTRIC CO., Marion, Ind. Degi. 380

A GEMNUIMNME DELTA

|
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" 0
has been experimenting for years at Ros-
well, N. M., with funds supplied jointly by
the Carnegie Instituti ashington
and the Daniel and Florence Guggenheim
Foundation,

The Jekyll-Hyde aireraft, as described

{Continued from page 152A)

I,

. in the patent, would change its shape from
® a conventional airplane at lower altitudes

to a streamlined rocket ship when the
rarefied stratosphere is reached. In the
troposphere—the layer of air immediately
surrounding the earth—the rocket air-
plane has wings, propellers, a tail skid,
landing wheels, rudder and other conven-
tional parts. In the stratosphere and above,
all projecting parts disappear into the body
d only stubby wings are left.

" Instead of being driven by propellers at

these high altitudes, the rocket ship is
hurled along by jets of gases streaming at
high speed from nozzles in the tail. Pas-
sengers would be protected from changes
in temperature and pressure by the pe-
culiar air-tight and insulated construetion
of the craft’s body. The craft would carry
a supply of oxygen for the passengers.

When flying as an airplane, the propel-
lers would not be driven by supercharged
gasoline motors, but by hot gases result-
ing from the combustion of hydrogen and
oxygen. Shot against the blades of tur-
bines to which the propellers are connect-
ed, these gases would whirl them at tre-
mendous speeds, much as steam shot
against the myriads of blades on turbo-
electric generatord spins the generators to
produce electricity.

From Dr. Goddard’s aircraft may spring
the rocket-propelled air liner which will
solve tomorrow’s transportation problems.
The versatility of Dr. Goddard’s craft may
solve several difficulties now surrounding
rocket flight. At low speeds a rocket is in-
efficient. While flying several thousands
of miles per hour, it does not require any
wings, yet in taking off and landing the
opposite is true, Dr. Goddard’s rocket
plane takes both these factors into con-
sideration. On entering the upper heights
where the propeller fails to “bite” effi-
ciently into the rare atmosphere, the pilot
would operate levers to retract and fold
up the propellers, telescope the wing tips
and pull in the landing gear.

Simultaneously the “rocket motor” goes

{Continued to page 158A)
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s METAL WORRING

Modern Design—Modern Construction

The new Atlas lathes were designed and built
to give more value—accuracy—efliciency and
satisfaction than ever before during the 25 years
Atlas has been building precision shop equipment.
The new Atlas 1s not like other metal lathes. It
15 the first truly modern lathe, of its size and price.
Bed is 36 inches long. Has 101{-inch swing, takes
18 inches between centers. After comparing
every feature, specification, appearance and price,
}'n]u too, will agree Atlas is today’s biggest lathe
value,

Other new Atlas metal lathes priced from
£35.50 up. Sold on small monthly payments ex-
tending over 2 years. 2 weeks trial. Money back
guarantee. Send coupon TODAY for FREE
eatalog of metal and wood lathes, drill presses,
tools and attachments,

Atlas Press Co., 552 No. Pitcher St.,

Kalamazoo, Michigan

 Complete c“lrll'h"l at
Chicago—35 E. Wacker Dr.
Now York—130 W, 42nd St
Philadelphia—113 No. 3rd St

LATHES

ATLA Srwecrer

GET THESE FEATURES
AT NO EXTRA COST

Helf-contained countershaft wmd
universal motor bracket, Thread-
ing range 4 to 06 per inch. 16
epeeds from 28 to 2072 R.P.M.
Heavy duty fully enclosed on-off
switoh, Automatic reversible
powar feeds. Threading dial.
Graduated tailstock ram, Mod-
ern V-Belt drive. New heavy
cnst iron gear guard with self-
locking lateh. New easy to use
threading chart. New design
earrings and longer eross feed
Eupport, Laminated shima
throughout, Heavy, new design
compound rest. Well and pin
for eenter lobrieant. Seientifio

weight distribution. Maodern
appearance and extrn  rugged
construction.

155A

USE THI5S COUPDON

ATLAS PRESS CO.

652 No. Pitcher St., Kalamazoo, Mich.
Flenne send your froe estalog of new models,

OHw. s ib i srsivivin:dHonks

When writing toe advertisers please mention Popular Mechanica
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WinTer's rust and sediment are choking
your radiator. Sludge and lime deposits are
interfering with the cooling n{vntem of your
car . . . spoiling performance. You can clean
out the radiator of your car in a few min-
utes, for ten cents, with Sani-Flush,

Pour Sani-Flush in the radiator (direc-
tions on the can). Run the motor. Drain,
flush and refill. The delicate veins of the
radiator are cleaned and opened. Anti-freeze
is thoroughly removed. The motor will run
cooler, and better. Sani-Flush is safe. Can-
not harm alominum head, block or fittings.
You'll ind Sani-Flush in most bathrooms
for cleaning toilet bowls. Or you can buy a
can from grocery, drug, hardware, or five-
and -ten-cent stores— 25¢ and 10¢ sizes.
The Hygienic Products Co., Canton, Ohio.

Sani-Flush §

KEEPS RADIATORS CLEAN
AMAZING [2iN'si REMOVER

No seraping, no sleel wool, non-explosive. Bimply apply. Then wash off

with water. Samplo 200 plos 10e postage. District Represcntstives

wrile for proposition.

MNoSkrape Paint Remover Company
4858 Wesl Loks Strest

Chicags, .

JAMISON'S

FISHING BOOHK

I or & Limited Time Only

Beputitolly Hlustrated 32-page tshing book, Shows prize
winning balt casting, fly rod lures; amazing, pew lure-ad-
ustment reel and other modern developments for fishermen
Ly makers of famed weedlesss Shannon Twin Sploners,
FPostenrd brings this valuable fishing book—FHREE.

Tha W. J. Jamison Co., 735 50. Calihmia dm., Chicago
YOUR PASSPORT TO FISHING PARADISE

POPULAR MECHANICS ADVERTISING SECTION

. GENUINE LEATHER TIES
i, LOOK LIKE SILK it "abes
! \ For Alen and Boys., Durable, neat—

woil't wrinkle, and ean be ecleaned
with u damp cloth.

\NHTE: We are the manufac-

BIG LEADER — SELLS ON SIGHT

turers and originators of the
famous "'Century" Tie.

e independent; have your own
husiness. Big profits, repeat or-
ders. Young man sold 213 one
night after achool. No aales

abllity needed. Send 5Do or

stamps for sample and kit
W Information free. LADIESB
4 also, nre proving very successfu
" “with the “Century™ line.

CENTURY TIE CO.
Dept. A, 2345 W. Grand Blvd.
- _ MICH.

40

You eanbulld this

Patterns ' --;-: DETROIT
Traller with ordinary
tonls easlly [mom our

BUILD IT YOURSELF

siveets and large sized blieprinta i ‘

Fimpst destgred 1 rsilir im o1l sloepy e Toilel, Bhower, Floo-
irre Light, eta !

Hawe T4%% of ihe oost by bulhiing it yoursell, Bend 15a for plans
wbwet, Hhustrations and J-I:-.il.-.

THE PFLAN EHOP, 80T Palmollve Bidg.

A |
- ]
e .
W 5 merwre bawn e
2 o B H. P, ridbes oF
walklug types. Write lor FREE CATALOG, Low
!l'l-ﬂ_:nr_y ITHIII'I and 10 day Trial Plan. Addross
k. SHAW ®F0, 00., 4505 Frant St Il.iﬁlz1 Kane.

130 6 Wl 42nd 8., Wew Tork, II.‘T. 5012 0 Magnolls
Aw,, Chicage, 101, BE8 @ Marth 41k ﬁ.. Colwmbez, 0.

Chicags, 1.

3 Spasds
Farward and Raverse,
funs & Lo B hours
A, per guls

F
1 e B, Skp sag guld pleded, e oa) slerling, iy sa. Sdlver jlalal
13 e meade. Wo¢ pa ) el ploted, (37 ma; @eclieg, We e Blerling wloer
ringe as ehesn § jo 11, SLES sx; 13 or mars, JLAS s Welle Daf Dig FREEE
Canaleg shnwing bundieds of gpins risgs, medsls, smbloms, brephad #e

s METAL ARTS CO.he . FACTORYREZH ROCHESTER.NY.

profession of your own,

with all the trade you ean
in a few woeks earn big income in service fees,—not medical
nor chiropody—easy terms for home training, no further capital

attend to? Then become

a foot correctionist, and
needed, no goods to buy, no ageney. Established 1804, Address
Stephenson Laboratory, 1 Back Bay, Boston, Mass.
DRIVER POWER TOOLS

T plfine L your #pRfe Llins,
irs momay, [ools Are ssAy o opersie, Yooy
ean atart & workabop (or ss liltle ss SI0.50.

vt
fost Ow
[-]
W 'r.bl‘u'a
o Dept. PME for free 40 page Catalog.
WALHER-TURNER CO.. INC., Plainfisld, M. '

MONEY for YOU

Install America’s Most
Accessible Qil Burner

Save money . .. make money ...
America's premier (il Burper (Licenss
No. 1. Zoro Patent Estate) is yours at
low cost! Bought by U. 8 Govet. You
ean buy direct! Complete with suto-
matic controls and full installation dis-
gramas. Write for amazing low price and

free literature today, FHE E Literature
CHALMERS OIL BURNER CO. Send Today
1262 Contral Ave., Minneapalis, Minn. 4

When writing pleage mention Popular Mechanics
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.22 REPEATER

Yours at

1

‘:c;"“* Surprisingly
Low Cost

EWEST and lowest in price of
the eight different .22 caliber
rim fire repeating rifles that Win-
» chester m:llfes, Mudel 69 stacks up

wonderfully. Full man's size, Special

bolt action with shooting qualities, con-

venience and safety second only to that of the
great Winchester Model 52. Finely accurate 25-inch
tapered Winchester proof-marked barrel. Covered
metal bead front sight on ramp base; click-adjusting
peep sight at rear of receiver. Two regular target 5-shot
box magazines, one for shorts, one for longs and long
rifles. Owverall length 42 inches. 'W'mgh: 5 Ibs. Takedown.
Shoots both regular 225 and Super Speeds or Super-Xs.
See Model 69 and single-shot Models 68 and 67 ar your
dealer's. For folders on all three—FREE—write to Winchester
Repeating Arms Co., Dept. 46-C, New Haven, Conn., U.5.A,

—_

SPECTACULAR INVENTION CUTS GASOLINE BILLS
up to 3597, —EMBODIES ENTIRELY NEW PRINCIPLE

ntroducing — Lesn-A-Mix — Senzational New
Thermestatic Air Control Valve, Now comes a new
dizecovery which has long awalted by automobile
owners—A Heal Gas Saver! Pased on aclentific prin-
eiples, endorsed by motor experta, l.aan-.l-\ ﬁiila

t"ﬁ.l'Bmle'& B stra power and pep—yet sl
o0E
Ford driver reports mileage bopsted 5608 —1from 15 to
23 miles per gallon. Amazing results have been ob-
talned on all makes.
MAKE UP TO 540.00 DAILY!

Eu{cy ear owner ls potential market for Leen-A-Mix,
No wonder Kellar, Tllinols, made over 350.00 in one day. Youn
ean do as we]l—m.!.jh-n l:lletf.vlll*1 Write for monny making Enlu..
plan n.nl:l libarnl Ir o4

ETAL SFEEIALTIEI MFG. COMPANY

Dept. l' 5 3200 Carroll Avenue, Chicage, lllinols,

BUILD YOUR OWN

Slow Speed Wind Charger

from old auto generator, We show you how. Milm

money bullding for others,  Light your bulldings and

FREE play radio. IMme (coln) brings complote plaps aod
eatalog, with 20 other generator changes, Batlafaetion
Lights guarantesd or dime refunded.

LEJAY MANUFACTURING CO.
1447 W, Lake 5t. Minneapolls, Minnesdta

Powerful Gas Tractors for Small Farms,
Gardeners, Florists, Nurseries,
Frult Growers & Poultrymen.

1 & 2 Cylinders
Walk or Ride—Do Balt Work
High Wheels — Frag Catalog,
STANDARD ENGINE CO.
3221 Como Ave. Minneapolis, Minn.

MAKE MONEY PRINTING =2

letter and blllhends, eireulnrs, eards for friends,
apare time. Ensy to learn, f:lf to get joba.

rinting Presses $12; naw :1' nees, complete
supplles, lowest prices. Bend stamp for ontalog,
PEIFFER CO., 74=A; & Columbia Sk Newark, N. J.

LOOK! ALL METAL AWL

Just what you are looking for. An
all sluminum gewing de=
vies that will do the work
of & power maching Bew
heavy leather or light material
L“-uml-jwbu with spoal of thread,
2 need one stralght and ope
urved, tracer and Iostruction
shect paldd il 00, Agents wanted,
Extra 25 yard skelns, 200; gxtra needles, 100 each,
CHICAGO AWL CO., Dapl. PM-5, 404 E. T8th 5t., Chicage, 11,
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END OF THE MAN ON THE

f"‘“ﬂ_—

f:’FI.YI.NG TRAPEZE

E fell from the bar with the greatest of ease

when the fumes from that gooey briar got
him. Won't some usher please rush out for a
pack of pipe cleaners and a tin of Sir Walter
Raﬂcigb's pnaccful blend—and let the show go
on? Sir Walter burns slower, cooler. The air
stays cleaner, your tongue stays calmer, and its
delightful aroma wins applause from any crowd.
Sales go up and up as smoker after smoker finds
Sir Walter Raleigh the answer to a pipe-lover’s
prayer for mildness and fragrance. Sold every-
where. Ever tried it?

FREE bookict tells how
to maks your ald pipe
taste better, sweeter; how
o break in o new pipe.
Write for copy today.
Brown & Williamson To-
bacce Corpoeration,
Louisville, Kehlnti:}‘.
Dept. P-Ga.

UNION ‘
MADE —

' ot fater-
%ﬂ&hﬂvﬂfﬁ?afﬂc*

When writing to advertiscrs please meontion Popular Mechanics
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HAIR TONIC and
DANDRUFF REMOVER

DELIGH'I'FUI.LY rids your scalp of
every speck of dandriff. A single
application stops that miserable itching
.+« A single bottle corrects annoying scalp
irritations; lends softness and beauty to
dull, lifeless hair, but positively does not
discolor either hair or scalp. Use Lucky
Tiger Hair Tonic and dandruff remover
now and enjoy the tingle of new life and
cleanliness. At Druggists and Barbers.

= AUTO ENGINE SPEED CONTROL

GOVERNORS

To control speed of any make of aute or |
truck sngine, regardless of load changes,
when used na 8 stationary ar portable
power plant. Fully guaranteed. No csah
down. Governor speed range from 400 to
Bono B.P.M. Fine opportonity for established sgencies, Cir-
oulars. Mirs. Condee-Smith Gov. 215 No. L. A. St., Los Angeles.

IMiustraling Electrieal, Ae=
Mechanical and  [Feiriioe, Secrery Mo
L Buppdies, Brnll S i b G-
oline Engines, Molors, merntars, Lag Dieill  Presses
Benech smd Band Bsws, stc., 18 & 37 Dyns-Mataors 5:1:.-.:1
Frujeeta, Enging Castings, Motor Parta, Ete.. Boks, Biue
(W Frints, Bross sand Bieel Tublng Gears, FPulleys, Hangers,
Experimenta] %) atssial,

Big Copy, Mailed ssywhars for 30 senis,
25 cenis Cuandn, m!’uu.d-d ﬁ'n-t wrdar,

LOOMIS ELECTRIC COMPANY |
2822 N. California Ave, Chicage, 111,

* BUILDERS

*
FORTHIS BUYERS \?
fgmnuu * OWNERS

. Gusranteed to contain more valusbls informa-
tion for trailer builders than any ik ewer
"l: offered! Tells how to build tops, beds, cabi-

% oo, dmwers, ete. How to install electrie |
light and water systems—page afier page
of  wvalusble information, sugEeetions, |
W icdess about bullding and using trailers that
B will save you wume and money! The
L\ catnlog of parta and equipment includes

i sverything a trailer builder and user can
possibly  want=—over 300 items—
sxlea, hitehes, windows, lights, pumps,
sinks, wollets, matireesos, cte., elo.~—

all in & variety from which to choose.,

Bend 250 teaday Bor n ropy of this book—the

first completer mapel angd entalog laseed.

Batisfeetion positively gusrsntssd!

“* TRAILER SUPPLY CO.
Box 438-A Wausau, Wis.

ratl
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&0
into action, shooting from nozzles the
gases which hurl the rocket through space.
When the rocket plane has reached its
destination, and reenters the lower air
levels, rocket motors are shut off, propel-
lers, wing tips, rudders and landing gear
all unfold.

Among the immediate difficulties of con-
structing such a rocket plane is the need
for a suitable metal to withstand the enor-
mous forces of erosion where the jets of
gases strike the turbines whose job it is to
turn the propellers at low altitudes. In
present-day rocket tests, much less pre-
tentious than the patented rocket plane,
difficulty is already found because it seems
impossible to make an orifice which will
withstand the escaping gas jets. The open-
ings will work for a short while but the
high temperatures plus the velocity of im-
pact of the gas against the metal soon
wears them out.

(Continued from page 154A)

SOIL STERILIZED BY ELECTRICITY
TO KILL PLANT ENEMIES

an dirt, not an anomaly but a neces-
sity for florists and specialty growers, can

‘be obtained electrically with the aid of

ipment developed by the General Elec-

tri
simila#—tothat employed in the pasteuri-
zalion of milk, has been performed with
steam, hot water and chemicals, all more
costly and less dependable than the elec-
trical method. In sterilization, the temper-
ature of the soil is increased enough to
kill weed seeds, insect life and fungi. The
electrical equipment consists of several
heating units, each inclosed in a brass
vane and with mounting straps, studs,
nuts and washers. The grower builds this
equipment into a wooden vat or container.
A thermostat can be supplied to hold the
temperature constant at 160 to 180 de-
grees. Growers have found the saving
from not needing to weed small plants
alone offsets the cost of sterilization.

{[Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped,
self-addressed envelope,

ompany. The stestirationmr process, =
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NEW 10 lnch CIRCULAR SAW

Write for latest
Delta Catalog and [
neme of vYour
nearest Delta dealer
loday.

The largest, heaviest and most completely equipped circular saw
yet offered for the home workshop, school shop, pattern
shop and the contractor and builder. Has numerous

features that make it the seazon’s outstand-

= ing tool,

Man-Sized Capacity

Thoroughly engineered by Delta, the 10-inch Circular Saw ia more than just
a big saw. While it rips and crosscuts 8 by 12-inch planking, has full 31 -inch
eapacity, 20-inch h:,r 27-inch table, it alto offers a degree of convenience and
accuracy never before obtainable in any saw unit. Sturdy tubular guide bars,
forged alloy steel arbor, double-seal ball bearings, precision tilting mechanism,
convenient, quick-action “Micro-Set” fence . . . every mid to simplified aecu-
rate operation coupled with tremendous capacity. You owe it to yourself to
study the many advantages of the Delta 10-inch unit before buying ANY saw.

WRITE FOR “DELTA” CATALOG

Tt s erowded with photographs and Information abont the new line of 1938 Delta
tonls. It containa much valuable information that every man interested in motors
driven tools should have, It ahows Lhow Delta tools are bulit (o stand the grioad
of production work, and yet are 5o low priced ss to be within the reach of all,
how they save time, money and labor—ani qutrhlf jm} for themselves, Eneclose
wed Only 10 conts at same time for Iatest book N of Practical Delta Projects,
42 pages of new and novel things to make, vr‘:tlu numrruu.u hiug prints, working
drawings, photographs and ilustrations—and complete directiona,

A DELTA MANUFACTURING COMPANY
(W 600-634 E. Vienna Ave., Dept. A5} Milwaukes, Wis,

MAKE 200 TOYS an Houv... for1: Each!

Bell toys i big profiis. el this rl-l:rht- vuthlt, Youm gan make F different slhsmalors
iboussnds of limey Ilh- rnu-ulllnll i Includes paduta for eoloring aod full csetlag
equipment. DPrice §3 trieally opersied, 53135, Bend money order, stating

ehokes al #. Holdiers, Wild Weat Cowbaors,
U8 M uehine Guaners. EXTRA MOULDS LD for
a hTﬂMﬂ.‘hFH ut @b ’ihHiu ot ha# woldbrs, san-
ik, Ardesh lJl |I'|Jl. Buck B Loys
'l'i'lﬂ]- Chu Ditferent C =
.FR liﬁ ILLUBTRATED
N CASTING

RAPAPORT BROS., 763 WEST oum'i REET! CHIEAGD

BUILD YOURSELF DH‘ Hl.'h! Carpenter ar Garageman BUILD

Rit FRAIL

Finy el R
LR N
RITIY CARIN T

‘o gmedes or lawe. Eaey to balld. Easy o ssll. '[:lr|'|.-l1|-|1 Hlas.
prints AMaodel D-35 Illllur ||. Wiladmill, Bg e Eoe I;H..l
ML, ¥0.00.  Lawn Figure I"-Lu-rr-—Huul-:r-n-t e,
I!I1|1r~l Berwr, Tulip Girl, Hoflnnd Gird, 35 esch, +—81 Dl:l
|.|r|Ln.1.:|.n.| over 48 m s 10, todsy.

CRAFTSMAN'S IIIH}EI. CO, Dept. P30, 2030 N. dlat 5, llul-n-nh,-:. Wia

Fri‘:":'lll

3P UP.WORLD" IIEH Illﬂ‘ﬂl-' =y

ur GRAMITE. [

U, 8. MARBLE l Gﬂllﬂ
Depi. A-10, ONDCO

‘i.# =ﬁ
e
LY

W for B
S

Aahicde  sodd.

Fishertmen.. THROW
AWAY YOUR ﬂhﬂs -4

Mow you can buy o thoroughly res
lable evtbosrd motar for o lithe m
$39.30 « beceust_you buy direct.
Thera stardy Sea Gulls imvure the last
ward in reggrd power, gaviee starting snd smooth.
wr operation, coupled with plenty of speed snd action,
h‘r-&nﬂmﬂm_h!ﬂ*l fﬂnpﬂbﬂdh
our specisl moaney-back guerantesl Try 4 Sos Gull
o your gwn boat. Wiits for our trial offer,

FREE National Dutbeard Motor Co.

'_': Dept, B, FOAN Al DG
MARGHALL BACH,

BUILD YOURSELF this Attractive §4 00
Fire-Screen CARD TABLE. Kit only I

Complete kit weighs 10 I, and consista of followineg
partat 4 rimaj 4 loges 1 broee; 4 folding |
10 rivels; B washers; 4 oupw; 4 nngls ir
T By 2 i-ﬂ*"'-lul- band-sawed
A simple, mscinating

\JlaLlrllr infia. Deen
i wils wald
|.. e

oF perwar &
I

Fenerryudt JI.I_.. Ah “ yns

JEH'EI.I.S LER.CO.,FM, I.AI.IHEL, MiISS.

[NEW POPULAR MECHANICS
BOOK CATALOG

1036 edition A Billion Idess"” just jssued. Thousands of
uselul books on practical subjects deseribed and illustrated.
Will be sent upon receipt of three centa in stamps to cover

-« NEW Laghl 'l’ulghl Puimt Sp-riur-—om. 5 85
-4 H.P, Moter AC 110 ':l.n.. I. 4

casy way ko premi e

i A
TIVE ]L,ler'.I]‘-j_i!-.{Illl"-.l'\l i-IN I||1l|r|| k... U higns, l||

= :t

HHD IID HHH‘E? p
i

FEDIIIAL 'IIAH#IHG -I: [HEIHIIMND CORP.
17 Lataretis Si. Broakiys, M. ¥.

postnge.
Address
Popular Mechanics Press 200 E. Ontarle SL Chicage
1_ DOUBLE

YOUR PROTITS with Modern Ser'\rlca Egq 'l.u pment !

B HR.BATTERY

CHARGING
Earns E50 to §100
monthly profit, puts your
shop sbove competition.

Cuta slootric bills in half,
Investigale now.

AUTOMATIC
AlR SERVICE
1 ; Brings business right

toyourdoor—profice
puy for 8. Deltless, apnce

ﬂﬂ‘-l:ﬂh'liq h-|w-g--| ”qd[-‘;

20 MINUTE
CAR WASHING
b T e, ot batiar
- o ik

ik nnl mal hla ad, <hockie
iheme wf inlmiel L
HOBART BROS.

! B W-561 Troy, Ohio

Profita S300 to 3400 month=
Iy with case, uning how Bime-
plified Welder. No spocial
experisncs required. Ellun-
trie, balted. gns engine drive
—30-Dhay Trial.
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TOOL OF
1001

Xeg.

QUICKER,
BETTER JOBS!

Dioea away with slow hand work. §
Plugs in any light socket, A, C. or ¢
D. C., 110 volt, 13,000 r.p.m. For
use at home in shop or take to job.
Vees 200 different accessories—
grinds, polishes, routs, drills, cuts, W See
CATVES, B;lrad]urf’mu;. uhnmmpr‘fn- i 1.*_

TAVER, fannd u ostpald. &
F A consotios FRER, o @ Dgalers

» THE De Luxe MODEL

Revolutionary Performance
For congtant serviee . , , nothing else like this easy-to-handle
produstion tool for saving time and labor. Fastest,
smoothest, most powerful tool for ita type and
weight . . . 25,000 r.p.m. 51850 postpaid,
6 Acceasoriea FREE.

Order Either Modelon10-Day Money-
Back Trial or Send for FREE Booklel.

CRAFTSMAN
Project Book

“Plepgure and Profit with o
Handes." Ensy working plans for
making many interesting and un-
usual Projects, 29€ stamps or coin,

Chicago Wheel & Mfg. Co.
108 8. Aberdeen S5t.,
Chicago, IIL

SEND FOR :
Fze2 BOOKLET

METAL-CUTTING LATHE
Serew Foed. G-in. Swing. 19-In, Centers.
Practical for Amateur or Professionnl. Bend for Cirenlar.
THE PAUL A. GREENE C€O., 520 Madisen Ave., Tolada, Ohia
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ARapjaTes ¥ -

THIS HOTEL

® Under the same roof with you
are the five fine buildings of the
Terminal development, and the
Union Terminal itself. And rooms
are luxuriantly comfortable, and
meals are famous. Everyone tries to
prove we're glad to have you with us.

Rooms from $2.50 for one, $4 for two. .

HOTEL O,

CLEVEURAND/

N_Aeveland
ATTENTION AUTO TRAILER BUILDERS!

New Standard Running Gear Parts

b Complete Axles with and without Brikes
R Axles, Hubs, Wheels, Bearings, Springs
\ Bpring Hangers, Firmbiss, Velvaes Power
Brakes @nd Controls for Power Cars
Now  Tiiwgtraged Cotology Now Ready

Send 82 I Stamipr to Lurer Poila e

Renmor Manufacturing Co., Not Inc.
2548 Sa. Wabsah Awve. Chicaga, WL

”f‘;‘ APS

7 for your
motor trip!

QOF_ e

wonders, hotels, camps, sent freel

Just write, telling where and when you want to
go. We will mail you, postpaid, complete travel
plan for motor trip anyw e in Morth America

—iree of charge, no obligation! Elaborate maps
I

far entire trip, with
your best routes and
latest road conditions
marked . . . hotel and
camp lists, with rates
. « « guide to scenic, hia-
toric sights—all spiral-
bound inte Touraide book, made up especially
for you. Eliminates unfolding maps. Also Conoco
Passport with identification card, expense rec-
ords. Fishing, sport information on request. A
service of Continental Qil Co. Write now to—

CONOCO TRAVEL BUREAU
DEPT. 66  DENVER, COLORADO

oT

100 PAGE BOOK No.8

It L full of Beautifl things that you ean
el ly make— tard to Dol material such as
forelgn wonids—lovely eroteh, butt, burl,
addle buck, vto.  Veneers, panels and Solid
Woods., Lists and [Mustrates 78 Blue Print
Iiesigns for SBeroll Patterns, Inlay
Tl Tap=, #ic

CMFT_E.‘H WOOD SERVICECO.
27T MARY STREET

el ke Waert

CHICAGD

3000 ITEMS

WHOLESALE
wholesale catalog, EREﬁ : CATALOG
NoAd | ot aff the

Shows
aver A000 fast sellara of
every deseription ol rook
bottom wholesale prices. 194
poges are chiuck full of luar-
gnans and 15 Big Mooney
Muking Plans for Agents,
Jobbhers and Denlers I'hin
entnlog ia FIEL 2end for
it today.

SPORS COMPANY

R

SPpOAs COmMPANY
LLLE ' BOTA 3-36 Main Street
L& Center, Minn,

When writing please mention Popular Mechanics
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Good Business
Cards.. s you at a glance!

AVE you ever noticed the respect
that greets you whan you are intro-
duced by a tastelul, well-arranged
business card—and the cool recep-
tien If your card locks cheap or in
bad taste?

Such Is the experience ol everyona who does
business through contoct with others. For even
thaugh you have the best product in the weorld,
you will get o on the wrong fool If somsons
gels the Impression thal what you are selling
is the same as your business card looks, if it is
cheap, tawdry, and indifferant.

By this we don't mean that GOOD business cards
are expensive luxuries —something costing
several pennies aplece. On the contrary we want
fo bring out that our secret of good tasts is the
quality, arrangement, and design we put inlo
them. It's all very simple—but not one in a
hundred individuals or firms knows this.

We swill ;lndl'_r send to anyone interested in selling
@ rn:lnnin: roduct a serica of business cords
done in Modern raised prﬂf!‘ll‘-‘*lt‘hlt‘ﬁ COmares
with the most expensive in every way but the
price. Use your business letterhead, please.

MODERN CARD COMPANY
2351 North Racine Ave. Chicago, lllinois

RAISED
Modernrm " onss
Jor Business Cards and Stationery
ARE YOUR KEYS THE ONLY KEYS

to your shop. bome, office, store. garage, ute.'!‘wn:i bein doubt? Don't
take chances. how to reser your own cylinders 8o that keys
that may be in the bands of ol tenants and landlords or perhaps
- burglaors will not

work. Onir lneksmith 7

manual for resetting
eylinders sent for 81.
g Aftersoverslmnutes
with our maniaal you
will be able 1o reset
(:J.'l!ltrh'l‘-- very easlly .

BEND NOW!

1711-B W. Chicage Awve..

Midwest Locksmiths,

Chicago, 1.

1 NEW DUAL RAY HEALTH LAMP
Utrs Vitet and nia fad Ray i One ~ Comaiets with
e ey $3 "5

tral. 110 Valt AC or :H: Froe Datails,

Show Men New Way To Smoke
We'll furnish you Free Clgarettes to give away In your
loeallty. Ask any man to have a Free Bmoke. Then |
band bim a LIGHTED Cigarette from beautiful ctﬂ-
giza “"MAGIC CASE." Just toush bitton. natol
Chol eomes LICOHTED clgamiis avtomatioally, Mo hatteries or elop-
tricity, Every body winls ond, Didars eime Fasl. Profits plls up big.

15 Day Trial Offer
Ciot & Magic Case lor 15 Daya' Trinl st (S8
our risk amd amasing money-making
facts. Write tday. Hiate nvorite brand of cignrettes.

MAGIC CASE MFRS. 4234 Coxens Ave, Dept. E-370, Si Louis, Mo

ECLIPSE

OUTBOARD MOTORS

Air-
Cooled
Weaighs

® Bendix, world-fa-
mous in the aircraft
and motor ¢car indus-

tries, has created two

brand new outboard motors)
Airplane engineering! Light-
est weight outboards in the
world! Streamlined! Fully
enclosed! Simplel Air-cooled
gasoline model 1s allaluminum
alloy except shalts and gears
—genuine Stromberg carbu-
retor—guick starting—smooth
—guiet—ctshion-mounted —
no witer jacket and pump to
clog and wear out! Just the
thing [or portaging—tor small
sailboats, to get you home—for dinghy or fishing boat
power—perfect for canoe use—scores of newest aircraft
type features found on no other outboards)

New Eclipse Electric Outboard Motor
Eclipse Elesctric Outboard runs on

*5930

F. 0. B.
South Bend

ardinary storage battery. Mot a soond. 5

Best fis l;:rl'llnl!‘.l motor ever deﬂgntd. 3 5 0
ust the thing {or women and gir

\’ ectric model weigha only 20 Ibu.i' 0. b. Bouth Band

Write lor full particulars NOW!

BENDIX

MARINE PRODUCTS COMPANY
459 Bendix Drnve, South Bend, Ind.

DROP CENTER TRAILER AXLES

6" Btd tread $7.50, oversize 62° tread $8.50
1147 ag, 4° drop eenter to At Chev, Ford A and
b lrheelﬂ baok of plans with order, Toellen Mig.
“Ba,, B 25, Collegs Park Sta., Depl, A, Dutrolf, Mich,

BUILD THE “QUEEN MARY"'!

Beoop! Complete kit, ready NOW, for scale model 20 inches long,

of Britain's super liner arriving Kew York in May. Kit includes
somi-ahapod balss wood hull, kardwood veneor decking. life
boita, propellers, and anchors. printed eelluloid window strips
maints, and cement. Matorigls for all spars, fittings, ete. Hig
25 x 38-in. accurate plan, sxnet model pise with 4 large photos
mod 38 detail drawings. Clear instructions. Complete kit pent

L0, D) Pay postinan $1.50 plus lew cenis postage. Flans
slope $e posipaid.

MODEL BUILDERS GUILD
Dept. “W-2," Hempstead, N. Y.

When writing please mention Popular Mechanics



NEWEST L L leJ Yeolov-R 9p
ﬂevefnpments SHORT WAVE

FEATURED BY POPULAR MECHANICS

No radio receiver or apparatus is better than the parta which
comprise the kit from which it is made. That's why you
should buy quality approved parts from a dependahble source.
We can supply parta for any radio device described by Pop-
ular Mechanics and most other technical and radio magnzines.

AC-DC PORTABLE 2 TUBER |ONE TUBE PORTABLE

Popllar Mochanics Blue Print | Popular Mrrahnniﬁl RI'Im Print
R-211. Deseribed In July 1035 | R . Deseribed I'-_{ I1I:h
lmsue, For travellers, summer | issue, Employs Ilur b
home or ln.dlvidunl room use. | type “B"  batterles. Hmn!]
No eoxpensive required. | compact; may be enclosed (n o
inﬂ hl: It In lmld # "-Bkt'l' Inequersd sewlng box or clgar
x . TUses | box, Bise 794" x 533" x 234",

Htandurd Low baliery

outalde or | win. Teed

Inaglde an= ’

LEmTI, nsi

FREE — Our new Spring
Catalog of radio values
in Justoff the preas
Bimply ask for eatalog
No, 63, Address Dept. PM.58

WHOLESALE RADIO SERVI(E (0:

CHICAGDO, ILL.

901 W JACKSON BLVD
NEW YORK.NY ATLANTA, GA.
100 SIXTH AVE 430W FEACHTREE 5T NW

BRONX.NY, NEWARK.N.J1.
547 EFORDHAM RD 219 CENTRAL AVE

iI L-'i'l‘FFL SAFETY HITCH

A new Allsteel hitch which
aRsures the maxunim n salety
Housing 15 stampec trom once-

piece, heavy gauge steel; ball and
socket full uni iversal: wide chan-
nel ction; nopseless acuon;
Jrupturud ball. Ask for [PrICES. 8132 Third Avs. DETROIT, MICH.

14T Weainn Siresl 8. L.,
GRAMD RAP.DS, MICHIGAN

RIM & WHEEL SERVICE CO.

POPULAR MECHANICS ADVERTISING SECTION

new/

EASIER THAN EVER

. You Flutumul In a fow hours. Exelu-
sive features of latest model Boescher
Trua-Tong saxophones am.hh you to join
band or orchestra ql:‘:rj:l]r Be popular. Earn
n qultepn education. Make musie & career —
good pay jobs apen i
Clyde Doerr, plctuﬂd famous radio saxo-
honist, is one of many artists using Bues-
True-Ton “ fogtured instrumenis
q.r the awr ways."

FREE TRIA Paymants. Write
nu- fres hook lm!"dﬁllﬂil of trial offer. Mon-
tion instrument which interests you — sax-

ophone, cornet, trumpet, trombone, obe
BUESCHER HAMND muﬂl“ l.'.‘ﬂl'l.l-"r
510 Busscher Bull

Bussguess

RATCHET STOP MICROMETER $1.95

Sensational OfFfer to Readers of Popular Mechanics

0—1" Ratchet Stop Mlerometer
I eSS amfurau y t.cr unnu
thousands Inch
wmgrmvamél&n* Glﬁrltﬁlllj’ I:Inluﬁnd t:'biﬂl nr E!:’Jl:]mt
iid m e Lil (8] TeALT B0 D
nesds an aocurate dummlhmmatu Here i
an nu&)urtunlt.r ti mum ong at n remarkable bar-
galn price. Send $1.U56 plus 15 centa for postage to

PHILADELPHIA MACHINERY CO., 603 ArchS1.,Philadelphia,Pa.

This Profession Now Open
to More Men and Women

Fascimnt IEIT. FPFraftabile Easy te
L= M pseage Bl E@n-

pale. Salarfes from
Hix « Ulabe, Banftsriams ran rl-
oD to 360 n.||"|"1| per wes i
dreds go ln buskness fy ir themr
LEARN AT HQHE Fannr Study |wnions by teachers in our
known resldence schoalin Chi o ) Barne dipl oma swarded apon com-
plﬂ Ina of conres, Maiy Hniah (o thyee fidithe. AnileRy cliaris &
v e l |r~|||l|-1 i Write for datails & r IIEII.'-I- af letiers from pradusten.
NATIONAL I.‘.DLLEEE OF MAI!AE AND PHYSIO-THERAPY
i) Nnrﬂl Anhland Avenue Chicago, INineis

SYNCRO JIG SAW COMPLETE
TO RUN $9.98 %

Slightly higher in distant states

This electric power tool
lends itself to a multitude
of uses and nperates from a 60
cycle, 110 volt alternating cur-
rent. lts clean, easy-cutting
power is due to 7,200 saw strokes

r minute, which leaves abso-

utely smooth edges that need no sanding. Synero
15 nt'sturi‘l;;cunsrm:tmn 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 vou 1ree.,
Write today for further information, address Dept.

SYNCRO DEVICES, INC.
BOYDELL BLDG. DETROIT, MICH,

2 L AN 25h
Our new PLAN BODOKLET "Whl-t to male
with Wood and How' contains 42 easy-to-
followr detailed drawings of Lawn Furniture, Cabinets,

Ornaments, Nook Shelves, Bird Houses, Novelties,
ele. Se-nt postpaid for 25e. Wl'itl us f[or prices on

BADGER Homecraft Lumber, Plywood, etc.
BADGER STATE LUMBER COMPANY
= Dept. B, Menomonie, Wisc.
BULLETINS | Service « $1% Each
Here is a valuahle, inexpensive

Technical Data lrmcc nrmmmm?nm
8 ists an rac-

simplifi'd fﬂl‘ the I‘r.'!i:ul 11:I'nfhl.:nlr,rn ill :I.T'I.I ﬁl‘;d'.
opular echanlcs echnicn]

Practical Man Bulletins give the nesded basic
and practical information on a

wide wariety of subjects —

briefly, concisely and simply presented—yeot complete In every
detail. No advanced mathematics, chemistry or physlea nm!w] to
understand them. Material never before in print, now speclally
prepared in buolletin form. Postpaid $1 each or sent C.OLD. In
l" ted States. Ask for list of complete bulletin service.

D-101—Using Nichrome Reslstance Wire.—Features clec-
trical appliance repalrs.
D-102=Cleaning Products for all Purposes.—Includes ten

lormulaes for making.
D-103—Automobile SE-ecl.nIEt Chemical Products.—Com-
i de-nelling products.

plete instructions for ma

D-104 — Silver Soldering and Brazing. — Includes data,
methods and materials nesded.

D=105—Lateat Gas-Welding Practice.

D-106—Rewinding Electric Motors.—A difficult subject made
simple and easy.

tl:|n-11'.l':-'—l!.lm:r.m-l"l-tIn|, with Copper, Nickel and Chro-
mium,

D=-108—Electro-Plating with Gold and Silver.

D-10%—Electro-Plating with Zinc and Cadmium.

D-118—Electro-Plating Non-Metallic Objects and Elec-
tro-Forming.

D-111—Designing and Bullding Transformers.

D=112—Designing Electro-Magnets.

D-113—How to Design Solenolds and Plunger Magnets.

D-114—Deslgning Thermostats for Alr Conditloning and
Heat Control Purposes.

D-115—Flexible Molds for Casting Small Objects.

D-11é—Printing Photos on Cloth, Paper, Etc.

D=117=The A B C of Alr Conditioning.

POPULAR MECHANICS PRESS

Room 536E 200 East Ontario Street Chicage
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I easily earn*30010'500 ) S
Extra Profit Monthly!”

Fh:ilm d Thousand Fathoms D;‘-:-"}-! Ii*i
The Secret Knowledge I
of a Lost Race |

Cheked into stillness by the rising wators ware the s
words of witdom of a vast forgotten people. Majestic |1
shructures ence ttaad here now is naught but the
ocean's roar. By what myiterious moans did the sur-
vivers reach Egypt's shore? What magnificent wisdom '
did they bring as their heritage?

Before~death sealed their lips they imparted to se-
cret Brotherhoods their knowledge. The Pyramid
stands as silent testimony to their greatness. There

Esch month hundreds of paying busioesses
ure being built with mew Simplified Am Welding.
New low prices make Bimplified Aro Weldin
pyaillnble ty ahops that pever befors eould o ffo

. .t it, et maw i e thet enrry noreal peofit
began the schools of secret wisdom; the traditions of for your hop. Mo pre-henting, no stpensive
this knowledge have come down the ages a1 a quide SHIND 50 M0,

for those whe seek happiness and mastery of ife. For BUILD YOUR OWMN

TR
. & . g, Fortshls Welder wiih lobart Gemerstor umbt E::hl?ﬁ:.‘"", "-,,51,-&”, a—
centuries the Rosicrucians have lrarthfdauhndper- 3 amd mwts engine or ehessis. Lets you sperate sny five yours shesd fn per-
petusted this store of fascinating truths. | i o U el ol ok, T

In mew small sises se well pa large, the pew  ESirs enrnings and sovinge with

. i PORTABLE ELECTRIC PROFITS PAY
This Sealed Book Loaned to You ' WELDER FOR IT
Holesrt #0 Volt Weider ls the mist profitahbe shop Hebart make b easy for you to

W you are willing to study and apply unusual knowl.

= .

edge. a Sealed Book will be loaned you without cest, welder yuu can own. Walds faater, saves gurrent, 720 ot 1:”:-:'1#:‘-?1:;;?:
revealing how you may acquire these secret teach. GAS ENGINE DRIVE Plan  out of your manthly

5 . K ks
ings. Write fo Scribe N.O.C, e i e

?}; R E.l.illleTﬂ OPERATE

Houhart 'Wel Bimplified in o biri..
e Nosicrucians Wl e e Y Sk s ot s Er sl
SAN JOSE, CALIFORNIA. | t.ilgr:n";.lﬂdt.' obtsining correce wililsg rirrent

G602 EXTRA CAPACITY

40 Volt Ratines mesn ssster welding with new
poated pods, Astomal E.dm-rl-llur hansdies light
wielding work withaist mi BEe.

REMOTE CONTROL

Mo eitra ool Canirils welder fram wny working
E"I'"L' Saven Lima anl nesd for helper on overs
wnd ur coneealed woark.

GET THIS YVALUABLE
MANUAL

EEII:-:M H yom will isll us the welding you plam

——

, ———— —— T ——— o — S ——— — -
L]

HOBART BROS., Box M-56, Troy, Ohle

Tell mw micrd ah gl =—

() Bullding My COws Portable ( ) Complele Oss Englne
5 - i Weldes [irive
S w { ) Elsriric Drive Weldsr () ¥| Dhays' Telal — Easy
L_ 1 ' { ) Remtsl Plan Privilege of rum-hlﬂ.m“
1

+ { b Bend FEEE Manunl rolding. At i
iy S s 0 Il:.lnd.:l.drlm Attached leiter tells

The NATURAL
EYESIGHT SYSTEM Gives

Your Eyes a New Deal

If you wear glasses, or think you should, our FOUR
MOMTHS® TRIAL OFFER—containing the inspiring story
of glasses discarded for Mearsight, Farsight, Astigma-
tism, Old Age Sight, Eyestrain, Waak Eyes, Eys Muscle
Trouble, Etc., as fold by USERS AT HOME of fhis
Revolutionary System—will be mailed FREE upon request.

NATURAL EYESIGHT INSTITUTE, INC.
Dept. 65-H Los Angeles, Calif.

a Addrnes. . T Ty e gty S
¥ Imterenied in O 30 DAYE TRIAL [ EASY TERMS
HOBA T OWME OF THE WORLDS LARBEST
BUILDERS OF ARC WELDERS

BUILDIT YOURSELF ,'.?-- B
i}:ﬂw,m nen '
myl Emay to bld 51 lew soal]
AmBLF L iy ll-m"-'lnﬂl!i[';ﬂ

ein, H vf.t"?"ﬁ.""m""" Hll':rﬁ J.h'u
n. e wr
M.‘u 125-A. Waossu, Wis.

THIS SEMI-MACHINED BENCH MILL $67 50

WHY NOT SBAVE OVER 8250.00 by completing this precizion machine in 8 few bours of
your spare time? Al major machining operations such an ull Ineing, boring, 'I"ullmrlnﬁ.
and dovetailing have besn completed in our shop to an aceurmey of better than D008,
A small lathe and drill is ample squipment for the few simple remaining machining
CpErnLinm.,

spEchl:ATlu"s HOBEBYISTS. STUDENTS = Take ndvanisge of our
Lungitudinsl Feed of Table. .. ocovoiiiiiimnrens 12" LOW COST ummachined coastings nvailable for the fol-
Trarerms Foad. . .. .ovvirintaasnsntnrnnrnrs L lowing: 3 wheel band saw (247); 16" band saw; 8 cireu-
Vertienl Motlon of Keoea. .. ... ..... coermn ol Inr mnw; 14° wood shaper; 6* jointer; bench mill; 4% viee;
H;’ IE'"'“ distance betwoen center of Spindin and P bench mise drill press; 8° meial shaper; pmall emery wheel
!hi.' vl 5 S SO0 [, (2 whesl), Bend 25 for NEW illusirnted eninlogus.
Sead [5e for detuiled informution and primig.

FHEE! Diividing eenters with snch onder for Lﬂ“i! M.chinm & E"li“ml“l nﬂ-
rar Appearce of thm advt: 7" 1269 S, Nerton St. Los Angeles, Cal.
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FACTORY TO YOU

NEW REMINGTON NOISELESS PORTABLE

AT LAST! The famous Remington
NOISELESE Portableis voursfor only
ten cents a day. Brand new. Notre-
built. S8tandard keyboard and every
modern [eature, Free earrving casannd
typing course. 10-Day free trial. You

on‘t risk a penny. WE FAY ALL
SHIPPING CHARGES. Act nowl
Write Remington Rand Ine., Dept.
152-5, 205 E. 42d 8t., New York, N.Y.

YR E CHEAP giL BI.IRNEFI

TYPE

In Your Present Siove or Furnace—
HOTTER—CHEAFER—No
Diirt or Ashes — Twice the

COOKS A MEAL for LESS ™

Beats any ofl burner ever gotten lmtfm'lu-'lr
cost, perfect performance. Bums d:ea oil
& new way, without pre-generating nf

ng up. Quick intense heat by Bim

aurn of Valve. _ll—n-r-!—-—l
AGENTS

Try At Dur Risk “rtbondl

30 DAYS' TRIAL
it enda dmdm;ﬂ nl!s “'-E.ET
O
@Jaﬂ B e elt | 1or hla GGk 0%

FREE SAMPLE | & Yobi 0Wu
oil barn FRE

Slipa Inte
Any STOVE
RANGE or
FURNACE

POPULAR MECHANICS ADVERTISING SECTION

STEP UP TO BETTER JOBS AND BIGGER
PAY WITH GOOD PRACTICAL BOOKS

Thousands of others have found extra eash between the pages of
the selected, practical books listed below, Make these books your
guides too—guides to better jobs—bigger pay —extm money.

AIR CONDITIONING
Live Flald; Great
Future, ...... 53.
AUTO ENCYCLOPEDIA
The Famous Diyke's
Latest Editlon. ... $6.00
110-V. GENERATORS
Mndul From Old Auto
BIRD HOUSE
Build to He]l
Dealgna. . ........ 1
BOAT BDOK
l*uwcn Hall, Ftowing,
Paddle I"im:n
BOY MECHANIC

.. $3.00

C'an 5
BUILT-IN FI.IIIHITI.IIIE
Take ﬂrdera, Make
Momay ! $2.50
CARPENTRY,PRACTICAL
Lumillete 430 pagan

FEditlon. .§2.00
I:HEMI!-TR'I".
FRACTICAL
Mnhﬂ Hunilreds
gul'luil Tae ., . $2.00
GHNER TE WORK

173 Usea Described,
Pictured. .. . . 51
DIESEL HANDBOOK
MNew! Latest Infor-
17,1910 | R
DOG TRAINING
HnEt:tm Stage, Movies,
ELECTROPLATING
Modern FPractice In-
cluding Nickel, Zine,
Cadmium and Chro-
mium. . . .52.25
FURNACE HEATIHG
WARM-AIR
Every essential cov-
ered. 565 pages. .. 53.00
V-E FORDS
Also A" and “B"
Models. All Newl
FORMULAS
10,000 Money Mak-
T ST - N
FROG INDUSTRY
New! Ralse and Bell.
Proftal......... "
FURNITURE MAKING
Tools, Materials, De-
mlgns. ., ... .. ... 5250
LATHE WORHK ( Metal)
Drilling, Threading . . $1.00

LOCOMODTIVE
I-uld!rlmr Chart lewa

rta,
LOG CABINS
Easy Plans; Bulld for

. 5$1.00

Profit. Value!...... 2.5
MATHEMATICS
Ensy Gulde for the
Practical Man. $1.50

MECHAMICAL IIIIA‘HIHG
Learn nrm‘tlng G &

MONEY MAKING IDEAS
1000 Ways to Make
51 §$2.50
OCEANLINER“EUROPA"
.H.I!.I!.l:lf.l.l: “!ne-ud Queen
Charted. ... . . 5100
PLUMBING
500 Facts Every
Homeowner Bhould
K now 5

Breeding, Manage-
ment. Protect Your
Profitel........,.-

PRECIDUS METALS

Identify—Buy—>Bell,

Onl
PROSP

H o to  MI A

ow to na, Ap-
ralse, Equip......
RADID

Amateurs’ Handbook;
Clroults, El,ep;um,

Ete
IIAIIID- ‘SERVICING
Profit by Knnwl.nT
Costs, H"Irlh Ete.l.54.00
REFRIGERATION
Elzctrit: Gu Baa

4.00
II‘!"A‘IHEIIH'E ELE(‘.‘TIHL'
MOTORS

Fractional ‘-'-'Ilzeﬂ
Value! . i
SHIPF MOGDEL
Entire Text, Famo
“Soverelgn’ of I!Hu- 51.00
SHOPNOTES LIERARY
5 Vol. 2000 Wonderful
Bhop [dems. .. .... $2.50
STAMP ALEBU III
?m L5100

.1 , 400 P
STEEL SQUAR
How to Figure Angles
:;1' Rafters, Rools,

Sta
STORAGE BATTERIES
Ne]-ty a.]![“? to Bulld, 1.8
epair, Charge. . . .
TOYS " e
For Amusement of
'i':h:rl'l't Hn]mblu De—

HFHGLSTERY
Alwnru o H-iu Market.
wn Business, $1.60
'WELFI!EIHG" ENCYCLO-

{“ﬂ\'m all kinds wetrl-

thoroughly .
Wi lnﬁ

Approved Economy
Methods for Homes,
Bulldings, .

WOOD TURNING

Woods, Tools, Meth-

$1.00

. $1L.00

§1.50

. 55.00

ods;  Practlenl
Teacher. .........51.50
WRIGHT ENGINE
Chart of “"Whirlwind™ ;
All Parta * 51.00

FOR AGENTS et Quick HEAT at
offared to nq- enmpefie min Hmd EE“A‘"E Turn of Valve!
S5 RLATRORRY St o o TR 2 e Y

UNITED anﬂmn. E-751 Factory Bldg., Kansas Gity, Mo. |

Baluries.

' Check the books wanted on the

SEHD H" M“NEY above list. Tear out and mai

with your name and address.

When postman h.q.ml.g _you the books pay him PI‘IFL‘ nnd a few

cents postage. {(In U. & and posseasions only.) If remittance is

sent with order add lﬂl conts per book extra for postage. Write
for facts nbout other books on subjects that interest you,

POPULAR MECHANICS PRESS

Room 536A 200 East Ontario Street Chicago

When writing to advertisers please mention Popular Mechanics
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Prices Are ADVANCING
Buy at BOTTOM Prices

All over the world, thrifty, farsighted people are
guing to take advantage of this lsst dhange to buy
B, ijunlity watches at these low prices. We h-'muhl
"ﬂ-\ these watches for yonl 61 bottomn priced. Whe

B thiese are gone, even our great h'u_,lnn‘ 1:--1:-5':'
will ok enable us to sontinoe sellineg those
nne watches and dinmopds at such low
prices.

Diamond Rings
Wrist Watches

¥ Write for our New Diamond TRing ol
- fflturlu.lu'n and Bulova Wrlst Wateh Cata-

log ahowing marvelous pow deslicng af
¥ prices whioh eannot be eontlnued.  Catalog
y ry B nt 'REE All Watches and Diamonds
Sold on Egsy Payrmenis.

Don't Delay—Send for Catalog at Once

S SANTA FE WATCH CO.

H e $39030
&zﬁ Rendy for road. Attach humﬁcr spring.

Knes-petion mono-wheel. Byel ut.rn.mhl
with car; no side sway at any apeed.

LITERATURE aaxd2xd®. Also ¥ ghassis for house trallnt
A. F. KAR-A-VAN 108 W. Randelph St.  Chiecage, J.

Compound Slide Rest ,, 3%

Hero I8 equipment that will enable Complete
you to do metal turning right on your

own Inthe. A vampaound alide rest that can ba
mudn to fit most any Isthe, Hes transvorse
and loogitude feed.  Compound slide baso
fevolves on erosaalids. Al waiysonrefully
machined and gibbed for adjustment.,
Fine too] post, rocker washer, and eui-
ting bit included. An outstanding val-
us. Worth much more. Take n-rjﬁlnn';

us

FREE ILLUSTRATED

wage of this sensntional “"buy,"™
£1.00, balancs C.0.1.

Philadelphis Machinsry Co.
603 Arch St. Philadelphia, Pa.

Extra Money rom Books

SEND NO MONEY « Books Sent C.0.D. Anywhere in U. S.

These famois Pay-Ralsing, Ex-
trn Monoy Books have helped

name sl nddress,

Pay post-
man on dellvery

lus fow cents

thousands of others, Let postage.  Ask for list of
them help yon too. Cheek other books on  subjects
this =t nnd mall with your that interest you.
A e
SELECT LANDSCAPE
GARDEMING
FROM s, Practieal . ......52.50
f LEATHER
THIS LIST /5 EATHER MAKING
s = Tanning ......51.00
AlR -l.':ﬁHhITII!HIHﬂ LOCKEMITHING
SERVICE MAMNUAL Revised Edition,...... $2.00
Hmall Uinit A !.I‘IILIM' . 55.00 MOMEY HHHINE
ARMATURE INDING FORMULAS
anil "‘!.'Irrh‘lr malntr .. 53.00 15,000 p,m.“,[_.m _______ £5.50
Mil-lTw H-uu-:l Hmeers. . . $1.00 MUSHROOMS
AUTYD REFINISHING Raiss for Market. .. . .. $1.75

- Druen W Ith Hum:r Gun, $1.50 HEON SIGHNS

RICKLA Only book on, New. ... 53.00

Pllln‘lhﬂrfnl:l.ﬂ!!!aﬁ ..... £1.50 FII-;I'H:“NTF :‘llﬁl nf e
CAMPS A X New .. SL.

Cabins (Bullding) ......$2.00 PLASTERING

CARBURETORS (All Makes Hmtllnatruruun Man-

New, Revised Editlon. . $2.5 aal...... g . $1.25
CHEI“:IL MAGIC RADID PHYSICS COURSE
Ex rlmeul: I:..ntertnl New edition, Every-
Iystil '51.00 thing nbout Radio. . $4.00
DRAWIN REFRIGERATION SERVICE

Freehand and perspac- Manual. . .,..........55.00
* i AP R - I RUBBER ARTICLES
I:IIH" CLEAMING (Practical)

I"IIE er, .. EII
ENGINEERS'VESTPOCHKET
Reference Book . 1.
FURNITURE REPAIRING

Finlshing and Decora-
tion. ... ‘v .53.00
INVENTION, YOUR
How to Protect and
Merchandiss, ... .... $1.50

POPULAR MECHANICS PRESS
Room 536A 200 E. Ontario 5t., Chicago

Construetlon Work . . . . $2.00
Steam Englneer's Liconss

How to Obtain,, . .....52.00
TAXIDERMY, HOME

"-1uunt- TI‘IID|I|E'|

Fleasure ., . .

WII'I:I.IEHT IRON WDRH

Practlonl ..o eeieesa

1654

EVanunE$55
SPORTSMAN

P

AMERICA'S MOST
POPULAR OUTBOARD
1936 model an even greater
value than before. The Sports-
man attaches instantly to any
§ boat; drives rowboats, canoes,
skiffs, fishing boats upto 7m.p.h.
Runs 3 hours on gallon of
, fuel, Sosimple to operate thata
child can easily start and run it.
MNote the handy ||'J.'.L'|t weight—aonly
2415 Ibs. bExtremely quiet — under-
n |I:|,|: |||:1| ed. Write tnday for new
citalog dedcribing Sportsman and 7
7 other Evinrude models,

including the new
Hooded Power SPORT-
win, only $77.
Address EviNrune,
4005 M, 27th Street
Milwaukee, W

SEND FOR FREE CATALODG

STRING RACKETS (¢ MACHINE

s=r pulls

Naly 410, FREE lnder & wrldine
NEW WORLD ll’FllﬁHCF "‘il'l'lT[E
1214 WERSTER STREET DAKLAND, CALIF.

For..BIG Money-Making. .Doing ALL Work

Use ahe EIFEL-GEARED PLERENCH KIT
® 2 Mew Pockel Machine

S ACTTCDAY, and
by get alio Free . . “the
world's Mot Usebul
II'I'IIH louL" It has ,

Shops . . 7" and 8'%° ..
@ [t Takes 7 50). FT. OF SPACE
and 101 Pictures to show the astound-

ing Working Pawer, %ﬂ‘ and Eifi- 2 End, ? Side and 3 Angle

ciency, and Ihe AMAZING MONEY- Edges.. HEE
KING Power..535 10 5100 Weekly., tutns

of thiz Greates! Hand Tool Invention of Serews in

ALLTime . . 50 Don’l expeet us jo tell lhe All Posi-

story Here; bul..lel us send you the tions ..

HL'PST AMAZING Prepasitions, FREE! 51 warth
. They will Please and Aslsund you! of Uses,

rv. Hll] Uhis Partol Ad TODAY with ]’DIH raddress {ll_blﬂl'-: will |
| deo). Get FREE—[il-Ficture Manusl of Mechamien, with .. O] User 0Tess, |
I Or, With. . (] DISTRIBUTOR, Territary and FHEE KIT Ofers.

L AMERICAN PUERENCH CORP'N PME 4809 . Ashiand Ave. CHICAGO, ILL |

— —— — T ———

When wriling to advertisers please menfion Popular MWechanics
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Build this
18 in. Scale Model

QUEEN MARY

Heautiful, aecurate model of the new Cunard-
White Star Buperliner, Bulld a model and

Building
CONTEST,

WONDERFUL

PRIZES! win a valuahile nﬂn in this Blg, Doubls
?.'.':ﬁ"‘ Trips to Eureps  Contest.  Get the IDEAL Ometal Contest

1‘1 Lauh A'“.rd-

Tru
IIH'I:.I:N ?.ﬁ.}u}
Cammemorative Medals
Hamdredn
Euvim Pries in
Lawnl Contesis

DE? "1
Kit, tha nlmnlmad Eit with n Anlshed, one
plecs an {Emrpod hull: printed woed
eheets l'nr dnc ] dﬂtﬂm for bridge
and deck enr!lnuurul and other superstructure;

materinls for nll masts, spars, booms,
funnels, ventilators, rudder, chocks winohes,

Free Coupon to all
Contestants for
Inspection Pass

te Visit Ship! rlgnln: ete,; 22 metal lite boats; 48 davits;
metal anchors; plenty of cement, anlumd

Webts fos Free Olreular Il.uquﬂ' l'or decorsting, sandpaper, ete.,
Telling Hew i Enter Ffm""‘ﬁﬂ”f I'u:gwr thl: complete model.  Also
snd  Loesl Copiests and 30 detall .g.::.m.":_n.! perze] .h;&m I-;rILI 1::

scinsl
Wia Duoulde Prises! follow, and step-ty-step instrmetions.
Biart yonr mede] right Bow, Contest heglon al sneel
Kit nt your [nyorbts I!:j-rrm-rut Btope, Tey Blare, Craltaman® or Hobly Shapi of we
will send it for B1.0G, plus 10e postage. il pontains entry blank, full L=t of prisea,
contest andl judges’ names, Ak your or onder direst,

The IDEAL Company, 24 West 19th Street, New York, N. Y.
e —————————————————————

“$50.00 A WEEK WITH
CAR AND CAMERA"

= The frue story of how one man made & very good living with an In-
expendve folding hand camers ., . . one of many publinations desoribad
In i Ll:;.r"..tl 8 I;‘FB;,, FRLE%EPE?TWMFH]G A ANAC which Iiiﬂ'l‘.l
everyihing pnotogTa X ers hundreds of amazing money-sav
bargalne in gtill and movie e meras, films, lenses, supplles, ete, [lﬂ
puarinteed. We take your olil eamers or equl nt In teade. Don't
iy any eamera or supplles tiil you've seen this 132 Page FPHOTO-
ORAPHIC ALMANAC and Bargain Book, Write for your FREE
copy NOW! Limited Edition, Hurryl
CENTRAL CAMERA GO, (Est, 18991 230 5. Wabash, Dspi, 1355 CHICAGO

nm:ss YOour Bwn LUMBER—SAVE § §

12"x4" C ty
Thickness Planer
Finished lumber from low
enatl fough stock in Yo
own shop with a B-C
13*24" Thickness Planer. Save
planing cost mnd walting st the
mill. Pay for it with money

Cei your, IDEAL OHficial Caniest

:\'lﬂlr Our terna it enay
BOICE-CRANE TOOLS

Write for Catalog

v CAMP STOVE

Cannot Be Beat TO COOK OR HEAT
BOILS — BAKES — BROILS

HEAT
rows Fuel to Camry—No Firn Es-
d ‘n Harners to Clog or Valves to

Bwh More ' 32> For Less

indonts nr vutdoors, 'llu itk Aluw flre cooke
of heals whils sleeping or wwny. Also, hents
wilidh, tend, Gllng stathon, brooder house,

Dept. 505, Toledo, O.

oy,
BURNS ANY NIND OF FUEL
Many we Ford rhareval brigoete—smoke- | L:IEHT
Ieas, !umelﬁ:..kulltl Amu:::l.-r fﬁEm'Lr
. — E A G| wil b e ol waier £
futllity pam, wrem pokers, perforntod Collapsible
Hm“:" h:;pllbrr.. .ut:ulh ;J: dIiEr, nrln:ll'.nl.l.: .d-h‘.d
ATV NG e yeryihing needed to
Distributers ook wiith i & bong or short trip. | Uss this n“':,r':.:_,'."" “"':

wonderfial slove onon and yuu'll sever ba
withouat it.

TRY 10 DAYS AT OUR RIBK. Get e
trated folder. Bpeclal Tempomry Low Price

Hlustrution &

nfuvws slnwve plosed
enatalning all
udrneds, duffle snd

e perTmOE (naneh
lopality wented tn
demonstrie wnd
take orders. Geb

wlfer of im effect by welting pow=—quick. funl,
Piest Ussr Agant AUTO CAMP STOVE CO.

et T WIS guite E-751, 213 W. 16th St., Kansas City, Mo.

POPULAR MECHANICS ADVERTISING SECTION

Coecgig NEW FLAMELESS,

I:ll.'-AIIET'I'E LIGHTER k

A AUTO and POCKET |

-'? Jurt touch oiguretts to tip of MYBETERY
&

FLAMELESBS ]lft""TH — piilf l.nﬂ.

make! Cigarotte is lit an if by magic ‘\‘-'1
FLAME, ll.lllll.l..l.!l"ljl’ WINDPROOF and Fﬂl’_'llﬁ-
PROOF., Nothing to go wrong, no whoels, flints

or moving paria. By means of n suction cup holder, GLO-
LITE LIGHTER may bs attached instanily to DASH-
BOARLD or WINDEHIELD of ear. to bridge tables, mirrors,
r.inlk:l 1;'1:1!:; I-Tll-l ;rrlalr;r smooth surfsce—wonod, glass or
met n detachs rom Furtion oup
EIIUE II Fmr'l‘. E?LE‘:IKTF#E:TH.;I![‘IEII E‘Ti'l.}él- nutomatic, AG EH Ts
e il bl L] H prevent to=

baceo sinine on teeth or fingees. No chanes to burn WAHTED
t1r mm'h l]nlhlu' No danger of fire from eareleasnces. Fasiest, slmplast,

FEST way la light & clgareite] Beod §1.28 af ones for FLAMELESS GLO-

LlTIS LIGHTER, shipped postpeid, mpl-rrr with dvnfrbrh-hhl auction emp A
batibs of fuid in hnq--nr-.ﬂ ll“- i-ith-’-‘ of shipped C. O, Ik jplus 13 collestion

sharges. COUARAN
1 EAST 43rd BTR

PROG H’E$5 I:DIIFHIIATIHH Dept. D-2, WEW ¥

Make Big Profits

Filing Saws by Machine

Start in Spare Time—Earn Up to 32 or $3
an Hour —No Experience Needed

“Am still operating my Foley Filer after 5 years,
Business better than ever this year
J. W. Veith, Pa. A FOLEY Automatic Saw
¥iler files hand, band and circular saws per-
EHHJ quickly., Noeyestrain. All cash busi-

no canvassing. Bend posteard for
FREE PLAN, no obiigation.

FOLEY MFG. CO., 516-€ Foley Bldg.
11 Main St. N. E., Minneapolis, Minn.

NEW!! MIDGET POCKET RADIO
$299 Someiets

Fits in many wmall poske
eanily. Walghs only 4 oas na
shown., Comes in {our beagtl
fial ecolors: (Black, green,
birown, white). N tubes,
baiteries, or eleetrieal eop-
nections needed! Nothing 1o
wear or nesd poplacement—
will st for _a'urn—unl:r he
moving part! Heparaies and

h-.q Iful clear tone, Ha B0 il HUCIIUH!L'LIPH s ““::d.l‘uh
1 to 50 milen— SH
litile statbe wr ir-rf:[::rriiuvr' Can be ussd ANYTONE Ah\,‘i HERE] li?l’:
['It‘.l!' 'I'ﬁl.ﬂ TO ADJUST! Absolutely complete with milget phioss lml hﬂrlr'l-l'ﬂm l-ll
e while in 'h-d. le-l-. Ilﬂlhu oiffines, chimpe, on bleyele wr any plaes ¥ be,
miphionied _é‘ —takirs u secord o sonnesi] T Ul 3-’1"\“ CIF
RL'I ELF[ED DW"I' I'IS- TI ESE ATl.F hE‘TE Bemid only §1.00 !mrl 'pui MIIHL

nrrival d §2. " e I3
L ﬂmﬂ‘.‘ﬁﬂ“ NOW1 ?r::h!l nrders fife lIll:T’f.ﬁrlllrml
TINYTONE RADIO €O., Dept. P-5, KEARNEY, NEBRASKA

YO CAN BUILD THIS BEAUTIFUL DE LUXE STREAM-
LINE TRAILER FROM OUR BLUEFRINTS II:D PUI!. |

1 ]'...- prind

mll ERdT et |:-|J bl &
-n-ulll- hl-'l-rhr- Combs ||||-J-qh-u -Iulu:rulJ.q brakea: many olbers. Uimosi uﬂmih
minimum welghl, siperior eonveniemes 5, shiowers, sinke, sloves, Send oslp Sie
for wlaborute Trinliv Failders” Gusde rd.ﬁ. Supplement, Jwmsvimass wlur,

HAMMER DLOW TOOL COMPANY Dagt. Waussu, Wisconsin

BUILD CLOCKS |
B8 s 55 2k s e
”rﬁﬁpﬁ.fml aa mlmjr do. L
dnlnd d.r-hlil:'nl M|I Im.l.ll. Grupd- i i

mm HIHI cLock e0., BUILDING 7.

mm—l—mu—mmu f
Wtﬂ 17T wr 23 and H=For Target nnsd
Fpmll Game—ihs oaly Genuine Compressed

Flated on the merhei—Hinegds Shoet with
I-IM.‘I .ﬂ.nlhlu—'li'l-l'utner Fire—Habr Tri B.llul._r. Alss 177
mnd 2T Hingls Bhet Alr ifes 57 Fhot BB Ajr I'll-FrI
BA.00—38 Bhot B S—at Dealsr

B He .ﬂ. R
]\E\- lirmnme :rr\ll.l:a."lxil‘l ?r.-r - ﬂ' =
Bealamin Air Rifia Cas 851 N, I-rui-_lr.“ll.."- Louta, Wo,

When writing ploase mention Popular Mechanics
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TALK=SING - PLAY

_thru your own radio

BROADCAST your voirs on PrOgTRing
coming throagh your rabio sel—makea an-
nouncements iromn any part of honse
==impjeot qn:w- ermeks, josh snd mystity
Ir] e, ""Warld Mike"" mads sspocisily
arms mao, attached in & Jily, Mot
Ti;ly Alen pot oo own pzu-l .
Foiina al homes, partlss, clo
alalra. Barrels of fun] Easy
o operale.

PRICE 25¢ POSTPAID

Johnson Smith & Co.
Dept. 861, Detrolt, Mich.

CRYSTAL RADIO 25¢

This ls & radis o lteslf, as it ls mlhia
ll:-lf" reception wilth Il slens witklin 28
af ll'l.llliun {or Il? o 100 |'|'Hll|
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Less Motor Drive

9""x3' Workshop
BACK-GEARED
SCREW-CUTTING
) PRECISION LATHE

Weight
310 1bs

B Crated | B S ——— . .., _-:ﬂ‘
_ ol WD Sy i —~ -
L_ LA T = = ' =z ﬁ

NEW 1936 model 91423 Workshop Banch Lathe with Horizontal Countershalt, 1§ h.p. Revers- §

ing Motor, Heversing Switch and Belting as shown . 98‘5
’ (Vo Down Payment=—36 Months to Pay)
[ "I"HE new 1936 model 9-inch Workshop Lathe swings 94"
oﬁ* - over bed and 514 over carriage. The hole through spindle
{,“ 'i‘f:)“ is 3" and will accommodate collets up to '3" eapacity. The
fhﬁ R G Y 3-foot bed size takes 17" between centers. Screw thread
2 o *',; cutting range is 4 to 40 per inch right or left hand. Turning
gpd"u%-‘,ﬂ“l e feeds as fine as .003" are provided for. Other bed lengths
poTyen® a0 available are 314', 4’ and 414’ at slightly higher prices.

If New Featurea of the new 1936 model includes (1) Twin Gear Reverse for
Right and Left Hand Threads and Automatic Carringe Feeds, (2) Ball
Thrust Bearing on Headstock Spindle, (3) New Improved Tailstock and
seven other important improvements.,

38 Proctical Attachments, many of them new, are furnished
for the 1936 Model Workshop for milling, grinding, draw-in
collet chuek work, and other manufscturing and machine
shop joba.
Especially Recommended for Manufacturing, Laboratory
work, Auto Service shops, Electric uhnil: and Home shops for
. fine, accurnte precision jobs in metals of all kinds, woods,
plastica and other mn nable moterials.

Usod by 7. 8. Government, Bell Telephone Laboratories,
Toledo Scale Manufncturing Co., Sikorsky Aireraft Corp.,
Firestone Tire and Rubber Co. and scores of other industries.

NO DOWN PAYMENT=—3 YEARS TO PAY

Write us for details of this liberal financing plan, Only 59'6 in=
torest rate, Lthe lowest in the history of easy payment selling.

Mail Coupon for Descriptive Literature
SOUTH BEND LATHE WORKS

SOUTH BENTY LATHE WORKS,

M E. Madison St., South Bend. Ind., U.5. A.
Flease senid the following checked below:

[ *Workshop™ Catalog No. 15-R. (Free.)

O EasyFayment Details—No Down Payment.

ssssEsEESENEEREENEES

Siwe of lathe interested in.......... ... 904 East Madison St., South Bend, Ind. U. 5. A,
NI s oo
Fereesaasseanssesal SOUTH BEND (Precision LATHES
City..... State....

£ .

b FRIMTED 8Y POPULAR MECHANICS PRESS, CHICAGO, ILL., WL 5. A



Why OLDSMOBILE
is such an easy car to drive

e - . e
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tion. If yon would like 1o check
other cars against (Mdsmaobile, azk
for the Oldsmobile Compar-o-graph,
a handy deviee for comparing fea-
tures. and values. Address Olds
Maotor Works, l_;m.-iu:.'. Michizan.

TARTING ... SHIFTING ... STEERING
b ... STOPPING . . . all are simple
and effortlezss in Oldsmaobile, That
is becauss Oldsmobile embodies all
the latest engineering features for
easy and untiring operation, (s
maobile embodies, too, all the mod-
ern fine-car features for easy, rest-
ful riding ... all the engincering
improvements and refinements for
emoolher, livelier performance,
Several of Oldsmobile’s modern
features are illostrated and de-
seribed on this page. For complete
information, write for Catalog and g0 lisy, A General Moters Falue. Availabls
Oldsmaobile & ngineering  informa- on New 675 G. M. A, €. Time l.umlnll Plamn.

OLDSMOBILE

77;6' Car that Lkar c‘g}"m-gf/;-r'-.rn;!"

THE 81X THE EIGHT

665310

3 qnmved map J._hu;zll'urpftll list
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il anrisemed H} cial greesiory groupextra Cor
s brode .|' is the Siz=Cyiinder Tow Aring i lam,

CENTER-CONTROL STEERIN
frdan @ poing o
sterring (ar e

applies aotion to wheels
wWav |||'I'.|l|'|'l1 PR makrs

Sinea JOn
al Lansing

SYNCRO-MESH TRANS-
MISSION with helical cul gears,

insures quiet, effortless shilting,
even [rom hagh back into second,

OLDSMOBILE'S ENGINE
with electro-hardencd aluminum
Ill-nlu-,, iu r1|||l.r||r|‘|.| |m'|-.|-r1|.|l J“l!
gquick in response at all spesds.

KNEE- ACTI‘DH WHEEI

step v bumps and bl
Ride St |"||u'r': beloir) preve
sidesway or body roll on curs
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SUPER -HYDRAULIC
BRAKES orr sellenergie.
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ing, sell-equalizing and have



Thml( how our nervous, hurried way .

¥ of living uffecl:s DlGESTION' biv
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Smoking Camels assists digestion to proceed normally

and promotes well-being and good leeling

We live in high gear. Often the rush plays havoc
with nerves and the digestive system. Here is an es-
tablished fact: Smoking Camels bas been found a depi-
nite bemefit in promoting natural digestive action.
Camels are supremely mild—never get on the
nerves. Enjoy Camels for their good cheer and "lift"
.«.for their rare flavor! Smoke Camel's costlier tobac-
cos for digestion’s sake—they set you right!

FEEDSTHOUSANDS "A RIVETER can'tbe

Miss Lenora Flinn, di- u..lJl;mg around with in-

etitian, says: Smoking digestion,” says Harry
Camels during meals and  Fisher. "Smoking Camels
atterpromotes digestion.”  helps my digestion,”

THE TERRACED MARINE DINING ROOM

C STLI E R | of the Edgewater Beach Hotel on Chicago's famous
TOBACCOS| / ' " "Gold Coast.” Those who dine on tempting foods
' o ! also appreciate Camels for their aid to digeston.
Cambls 36 made frou . \ Camels make food taste better — help you to enjoy
finer, MORE EXPENSIVE

it more, "'Good times and Fund

TOBACCOS =Turkish = tobacco go wgether,” says Fred,
and Domestic = than any ] maltre d'Gdtel. " So many of our
other mmml_ 3 guests smoke Camels, ‘T hey are
W‘éﬁn.— immensely popular,”
Capryrisht, i, H. J. Beynulds Tobseed Company, ¥l i alem, N, C

7oz D‘y&ffm Sake smake @n@é



