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CHAMPION NATIONAL CHANGE WEEK MAY 4" 10 10"

To rid your car
of motor “bugs”

Install a set of

Champlon

HAMPION National Change Week

| /
T— /
=TI
again reminds every motorist of ’y‘:‘t:\\

the wisdom and economy of regu-

larly replacing spark plugs . .. Champion
Spark Plugs are effective in overcom-
ing hard starting, sluggish accelera-
tion, loss of speed and poor gascline
mileage, a few of the common motor
“bugs”’. If your motor is afflicted with any
of these common “bugs” you owe it to

Champion Spark Plug dealers hove
testars which enable you to ses the
exacl condition of your spark plugs,
when you need new ones and why you
should vse Champions.

Most Champion dealers hove modern
equipment which cleans spark plugs
"'hﬂrﬂuﬂ'h’r. HDT' l}ruur -I'Pﬂl'k' pll.rgr
cleaned regularly during thair efficient
life—it soves you time ond money.

yourself to take advantage of
the special services offered you
during National Change Week
by your Champion dealer. Have him test
and clean your spark plugs. Replace with
Champions if necessary. Champions give
you the all 'round better engine perform-
ance demanded by the world's racing
champions who have chosen Champion
Spark Plugs for the past twelve years.

Your Champion dealer is equipped with
regularly revised factory charts which
qualify him te install the precize
spork plugs best sviled fe your en-
gine requiremenfs and driving haobifs.

TO KEEP ENGINES YOUNG, TEST, CLEAN AND REPLACE SPARK PLUGS AT REGULAR INTERVALS
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Four Factors Govern a

ModernCar’s Roadablllty

ROAD STEADINESS INCREASED

BY MODERN ENGINEERING OF

WEIGHT, SPRINGS, STEERING
AND SWAY ELIMINATION

ODERN TRAFFIC demands cars
M that “hug the road.”
Engineennggenusofthe 1936 Plym-
outh accomplishes this with correct
weight distribution and equalized
spring action. .. low center of grav-
ity, rigid frame, front-end sway
eliminator and shock-proof steering.

And 100% Hydraulic brakes and
Safety-Steel body make Plymouth
America's safest car.

—

MEW FULL
BOX SECTIONS

Drive this new Plymouth . .. at
Chrysler, Dodge or De Soto dealers.
Only $510 and up...list at factory,
Detroit (special equipment extra).

FRAME DEPTH

FLYMOUTH DIVISION OF CHRYSLER CORP, NEW CENTER 5% IMCHES
SECTION
EQUAL WEIGHT FRONT ANMD REAR {Above) PLYMOUTH'S MASSIVE steel frame

v Box-section” " steel reinforces all major

NG MO polntsin thistwice-as-rigid X" frame. ..
i NE YED FORWARD SEATS MOVED FORWARD giving added strength and protection.
{Left) DIAGRAM SHOWS Plymouth’s cor-
rect weight distribution. Syvnchronized
spring action and this balanced welght
give Plymouth a truly ** Floating" ride.

EASY TO BUY

Plymouth s priced with the lowest. ..
and ]’iy:nmltl'l terms are as low as the
lowest! You ean buy a big, new Plymouth
for as little as $25 a month. The Com-
merciil Credit Company has made avail-
ahle to all Chrysler, Dodge and De Soto
dealers low fnance terms that make

SPRING ACTION 1S SYNCHRONIZED Plymouth easy to buy.

| FLEXIBLE FRONT SPRINGS . . . FLEXIBLE REAR SPRINGS

NEW STEERING anchors spring, drag 1ink at rear. SWAY ELIMINATOR always keeps car on even keel.

When writing to advertisers please mention Popular Mochanics
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1:!!' can reach me by telephone”

.« » You say it casually, but there
is assurance in vour voice. For
vou ean depend on telephone
service, You call a number and a
voice answers—aeross the street
or across a conlinent. It's so Basy
to do — you have been doing it
for vears, Use has dimmed the

wonder of the I4'|va1rr:m.

there
i no ending to telephone prog-

Yet the wonder grows

ress. Service is quicker, clearer
and more accurate, Improve-
ments are made each vear. Things
once thought impossible are now
i!l"‘ﬂ!‘ll]lli*ll-‘ri fact. Tomorrow
will see still greater nchievement,
That is the pioneering spirit
of American enlerprise. Ameri-
can initiative and American
resourcefulness have given
this eountry the best telephone
serviee in the world,
Obviously this did not just
happen. It brought

about by the development of the

has been
Bell System over the past half-
century. Time has proved the
rightness of its plan of operation.
Quick, dependable, universal
service makes it poszible for you
to talk to almost every one,
everywhere, and to =ay confi-
dently —*You ean reach me by
h‘I-'nllunr_-.“

BELL TELEPHONE SYSTEM

Popular Meochianics
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The Gentleman of the Jungle

HE hunters had brought down a tiger with a sin-

gle lucky shot and were gathered around meas-
uring him. Then the tiger grunted and scrambled to
his feet. What happened next is cited by Capt. John
D. Craig as just one proof that a tiger, even a groggy
one, is a gentleman. After enjoying Capt. Craig's
story of the tree-climbing tiger this month, you will
want to read his article next month in which he sets
out to prove that the tiger is the real gentleman of
the jungle, often an angry gentleman, alwayvs a dig-
nified gentleman, but frequently also a gentleman
with a sense of humor and an overwhelming curiosity.
The author selects many examples of what happened
when he encountered tigers on his movie-making
expeditions to prove his point.

Next Month

MAGINE a metal house coated

with glass, a home of delicate
coloring and enduring beauty, in-
side and out. The development of
porcelain enameled iron for ar-
chitectural purposes makes such
homes both possible and practical,
as revealed in the conclusion of
the story of porcelain enamel next
month. The article is illustrated
with eight pages of Coloroto pic-
tures.

ModernPlantWizards

TWENTY-FIVE per cent of the

vegetables and annual fruits
we eat today were unknown ten
years ago, says an agricultural
authority. The peas and beans
and potatoes still look much the
same, but we are now using im-
proved strains which did not ex-
ist a decade past. Read in the July
issue how the modern plant wiz-
ards are continually creating new
varieties of vegetables and fruits
by highly scientific methods of
breeding.

Meet the Fish

GDING fishing? If so, vou'll
want to read Bob Becker's
article, “Who's Who Among the
Fish,” next month. Fish parade
under different names in differ-
ent parts of the country, and
tackle which will catch a fish un-
der one name in one section won't
attract the same fish under an-
other name in a different locality.

Publlghed menthly by POPTLAR MECHANICS CO., 200 East Ontarle Bireef, Chicago, T, B A, Single copy In Tnited BSintes, 25
cents; $2.50 a year, $4.00 for two yoars, $3.00 for three years In United Btates and posseasions, Canada, Newfoundland, Labrador amd coun-
triea of the Americas and Spain. To al) other countries add $1.00 & Fear ‘extra for overseas poctmge, Changes In eddrezs muost be reported
to us Immediately to eliminate delay. Entered ar Second (lazs Matter, Bept. 15, 1003, st the Post OMee st Chieago, INlinofs, under Act of
Mareh 82, 1879, Entered as Seeond Clasz Matter of the Post Offiee Department, Cenada. Copyright 1938, by Populsr Mechanles Co. In the

United SBtates, Auctralln and France
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MOTORISTS WISE

The Sooner You
Simoniz Your Car ... the Better

Weather and dirt make short work of a
car's finish and its beauty. Stop thisdam-
age! You can do it easily with Simoniz
and Simoniz Kleener. And every car,
whether new or old, needs Simoniz to
keep it beautiful. Simoniz is more than
a wax or a polish. Although easy
to put om, it is hard to wear oif—per-
fect protection which makes the finish
last longer and stay beautiful. If your
car is already dull, first use Simoniz
Kleener, It makes the finish sparkle like
new. And nothing is so quick, so easy,
or so safe! . , . Always insist on Simoniz
and Simoniz Kleener for your car.
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AUTOMOTIVE

Motor oil condition tested quickly on friction block.B32
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D[E’EI rl:-l'r_“t_ﬂ_ spt.'.d 'I'El:g:_rl_’._s EERE B E 6 R n i d nai l.lEH
Exhaust gas analyzer tests motor efficiency ...... 858
Two-way dump body hoist handles big load. ...... B63
Die Tor steel auto top is ground like key . ... ... 871
Road made safer by towers for watching traffic....871
Fistol shots reduce peril in gasoline truck fire. . ... BA1
Coupe has handy pickup body ..................B86
AVIATION
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BOATS AND BOATING

On bridge and crow’s-nest of "Qt;et.u M;rr"' ...... az4
Boat is pedaled like a bicyele ...................853
Submarine tracter hunts sunken treasure ,....... 853
Lightship radio calls heard 1,500 miles ..........873
CONSTRUCTION
Man-made world's fair island rising in bay .......830
DBesert shyscrapers built centuries before log cabin.838
Five-room welded steel home at low cost .........846
Stone pictures in colors used for decorating....... sz
New-poured concrete of dam steam heated . . .. ... 850
Moistureproof window has nitrogen between panels. 880
Translucent marble for architectural beauty ...... 898
FARMS AND GARDENS
Mechanical elevator loads hay truck .oeseee..oa.. B4T

Rubber hen keeps chicks warm in latest brooder. . . 848
Safety electric wire system for farm buildings. ....896

HOUSEHOLD
Insects killed by electric vaporizer . . ... e 838
Cherry and olive pitter ,...........c.0000000s.s B41
Umbrella has windshield to prevent accidents .....848
Dust callector for ash can keeps home cleaner. .. .. B5Z

Air stream in latest stoker helps cut coal hills. .. .863
Food in refrigerator saved by cold zone indicator..B83

=resil
Making home tasks a pleasure . ............. 8O, BS99
MODELS
“Cosmosarium" shows world as from miles away. .857
Model trees made from sagebrush twigs.......... 879
Cigar-box houses latest in hobbies .......c0.00.. 895
MOVIES AND PHOTOGRAPHY
Movie actors directed by short-wave radio .......817
Unusual pictures snapped in upside-down fight. ..839
News photos sent by telephone ................. BT0

Agitator for developing tank saves time .........880
Animals of Noah's ark animated for movie........800
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Two-way radio telephony over invisible light beam.818
Telephone-television links German cities .. ....... 825
Tube without filament promises low cost television.833
Radio “eavesdropper” hears distant conversation...859

Radio fountain gets signal from human bedy ..... 878
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why Ingram’s gives you

THE WORLDS COOLEST SHAVE

Ist. WILTS

every whisker to the skin-line

Tube or Jar
=hoth COOL

f Agram's
IHAVING
{F!F..!LH

»=

Tegram’
!'qu, f:..'l'_-l. AW

Sharp blade. Rich lather. Maybe you
think that’s enough for a clean shave
—but it takes something more to make
gshaves cool . . . stingless. So into each
tube and jar of Ingram’s Shaving
Cream go three special ingredients.

Every day, this is what they do to
give you the world’s coolest shave —

1st, they wilt whiskers softer—your
razor cuts clean without tug or pull.

2nd, smooth the skin — preventing
nicks by drawing tiny wrinkles tighter.

3rd, cool yvour face while you shave,
and keep it cool when you've finished.

No sting or burn. No taut, dry feel-
ing. And no lotion needed. Ingram’s
lather gives you face-comfort from the
moment it touches your skin . . . a
bracing coolness that lingers long after
the shave is over.

If you are a “bluebeard,” you'll like
the cleaner shaves Ingram’s gives you.

2nd. SMOOTHS

the skin so the rasor glides

W . .

Jrd. COOLS

the face, prevents after-sting

If you have a “go easy™ skin, Ingram’s
will protect it. And either way, you're
sure to appreciate Ingram’s economy.
For this shaving cream is concentrated.
It goes further. Three months of cool,
carefree shaving in every tube and jar.

Ask vour druggist for Ingram's, or
try before you buy. Mail the coupon
and we'll stake you to 10 cool shaves
at no cost.

TRY THE WORLD'S COOLEST SHAVE /L Z¢¢

BRISTOL-MYERS C0O., DEPT. E-66,
636 Fifth Ave., New York, N. Y.

I'm ready for proof that Ingram'sshaves
are the world’s coolest. Send trial tube.
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Mame.
Street.
City SRR . | / L
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INGRAM’S SHAVING CREAM

When writing to advertizsers please mention Popwlar Mechanics
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THIS EVIDENGE OF

PYROIL'S PROTECTION

TO YOUR CAR!
e

it

FI.ATEHD.Z
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PLATE No. 1
CORROSION (chemical atrack) is a dangerous enemy

of vital parts in your car, truck, tractor or machine.
Corrosion eats metal. It can ruiln bearings and other
parts in half their normal life.

One condition responsible for corrosion is the sccumulation
of moisture by natural condensation, setting up an acidie
condition. This condition con prevail in any engine.

The startling evidence of how I"_\-:ruli inhibits this dangerous
eorrosion is shown anbove. Plate No. 1: a photomicregraph
(125 times !n]u.rgndl of an puto I.hear:np; run in high & oil.
The dark matter is corrosion! Plate No. 2: an identical
bearing run with Pyroil added to the oil shows the remarkable
[u'n-nuﬁl:ullf proved) freedom from this chemical attnck!

This is only one of Pyroil's unusual and important qualities
of protection—how it saves bearings. In addition, Pyroil
reduces wear on all metal parts; reduces heat and friction:
increasea film strength of oul, Baves far more than its post
becnuse it crentes savings in repairs, cuts expense—grestly
lmproves operation.

Mall coupon at onee for FREE METALLURGICAL REPORT
glving the complete faots and plotures of the above, Meanwhile,
safeguard your car and equipment with Pyroll, Use it re u-
larly. Bold the workl over at serviee stations, garages, other de
Manufactured and Guarantedsd by Psrntl f‘nm any, W. V. Kjﬂmr.r,
Foander, 50 Pyroll Bldg.. LaCrosse, Wis J’

Pyroil has been tested P llrlhehmlulndhuu
by Popular Mechanlcs “Fr:::lu and Equipment.
DISTRIBUTORS—FOR AN

UNUSUAL BUSINESS OP- Genulne hrrull {pﬂ.mt

PFORTUNITY, CHECK COU- :l'-l'l'“ Bea This
m m“’ l'n.t“" on E'lr,l' Can.

g_{d/ éi-; L

Foumnidsr

|'|RI|IIr -”I‘.H'L

Simpliy~ ADD TO GAS OIL AND GREASE

POPULAR MECHANICS ADVERTISING SECTION
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Are you, too, up against life’s big question—

"How Can I Make More Money?"

Every bill to be paid, every need to be met, every
dream still unfulfilled—demands the answer to
this question. For on its answer hang all the
other answers of life: how you live, what you
wear, where you go, what you do, the position
you hold, the one you hope to hold in future!...

ORE than anywhere else, this question haunts you

daily on the job. You want a bigger salary; more
pleasant and interesting work to do; more advantages
for your loved ones—recreation, travel, social activities.
And so, as you keep plodding on, in between the little
thoughts comes this big one, again and again: “How
can | make more money?"’

Well, how can you? ., . . By working harder than ever,
s0 a5 to attract more attention to vour industry? Thou-
sands of people are working harder than ever, these
days; employers have no worries on that score. By try-
ing to “get a stand-in" with somebody of influence?
Plenty of people have tried that, too—only to {all down
because they couldn’t deliver. By getting “outside
work" to do? Sooner or later, your regular job suffers
—and then what? .

Out of the corner of your eve you can see a long line
of folks just waiting for the job you have now. Any time
you're “out,” a dozen others are ready to step in. So
it's dangerous to resign and look elzsewhere, isn't it?
Besides, jobs in your same line elsewhere are bound to
pay about what you're eaming now.

What's Wrong, Anvyhow?

Let's be quite serious for a moment about this “money™
question. Who, as you glance around the business
world, are the money-makers in it? Are they the filing
clerks, typists, stenographers, bookkeepers, timekeepers
and routine clerical people? Or are they the expert sales-
men, the accountants and C. P. A.'s, the attorneys, the
traffic managers, the personnel directors, the sales cor-
respondents, the sales managers, and other executives
who give orders for other people to execute?

And how did these money-makers, with their envi-
able jobs and opportunities, “get that way"? Was it
simply by working hard—having a “pull”—changing
jobs till they found the fat salaries they wanted?

Experience says no!. .. They make more money than
the rank-and-file in business for just one reason: they

Don't act on this advertisement unless vou're really in carnest.

T — i — - -

LASALLE EXTENSION UNIVERSITY, Dept.664-R, Chicago

I would like to have your special booklet—without any cost or obligation to me—about my oppor-
tunities and your success training in the business field I have checked.

OBusiness

OBusiness Manngement D’Elgert Bookkeeplng
oc. P.

O Hidher Accountancy A, Coaching Englizsh
OTraffic Management Olndustrial Management OEMective
OModern Salesmanship O Modern Foremanship Speaking

O Commercial Law OPersonnel Management OO0Mce Magm't
OLaw: Degres of LL. B, O BusinessCorrespondence OStenotypy
IR e s s s e s et e s
BN s e L

LaSalle Extension University

have trained for the better-paid specialized functions
that Tom, Dick and Harry, the rank-and-file, cannot
discharge.

Their Answer is Yours

That is their answer to life's biggest question. It is your
answer as well. And LaSalle Extension University has
made it possible for YOU—granted a real purpose and
adequate education—to train for the field in which vou
would prefer to earn more money. Without leaving
your job, you can do what more than 800,000 men and
women have done already: utilize vour gpare time for
home study that definitely equips you to get your
money question answered,

The coupon below lists a number of specialized voea-
tions which today offer the interesting work, attractive
opportunities, gratifying incomes—all the rewards that
go with "*bigger responsibilities.” Pick out the one that
most appeals to you, check it, and add your name and
address, Find out the interesting facts about it which
your inquiry will bring vou promptly, without ohliga-
tion. Send your request along NOW, and learn how to
get the one right answer to this biggest of life's ques-
tions—the guestion of “more money."

When 1woriting to advertisers pleaze mention Popular Mechanics
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Shaving with a
Piece of Mind

by Walter B. Pitkin

Author of “Life Begins at 40"

ID you ever shave with a piece of mind? T've
been doing just that for 25 years but I didn’t
know it until a few weeks ago.

Having removed some 47 feet and odd inches
of whiskers from my shining countenance in the
course of a quarter-century with the Gillette
razor blade, I was eager to go to Eoston to see
how this remarkable public utility was made.

Enmﬂwhnt bewlildered, I entered a huge plant
Epre g‘ over two large ecity blocks —yet so
guiet and clean it seemed almost like a hospital.

An engineer would revel in the ingenious
devices Gillette has for checking up on the quality
of the blades as they flow through production.
But the average man would be more impressed,
as I was, by the Mind Behind the Blade.

Gillette spends more money on this Mind and
its laboratories than other cumi:aniea might
?Eend on an entire factory payroll. That's why

Gillette blade, studied through a microscope,
looks like a razor edge, while other blades look
like fever charts and buzz saws. Can you imag-
ine an edge only 1/80,000th of an inch thick and
absolutely invisible to the naked eye? Probably
not. I can’'t. Yet there the darned thing is!

Before you buy anything, study well the Mind
behind the goods! If it is a dishonest Mind, the
E{mds will ]Jrﬂhabif' be dishonest. If it is a dull

ind, the razor blade will be dull. If it is an
ill-tempered Mind, the steel in the blade will go
soft. But if it is a keen Mind, determined to
master every fact and to apply "fact to factory

regardless of cost—then buy its product, even if
it costs double the price of Half Wit Goods,

The real invisible edge of Gillette is Mind,
which cuts through error and grows sharper as
it cuts.

I hope that some day you, too, may make this
psychological pilgrimage to the home of a Mind
that is sharper than any razor!

Here are the facls about rozor blodes. Why lef anyone
deprive you of shaving comfort by selling you a substi-
tutel Ask for Gillette Blades and be sure to gel them.

GILLETTE SAFETY RAZOR COMPANY, BOSTON, MASS,

(Contents—Continued)
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Tool rack provides for future additions ....,.....947
Jig aids in turning true wood cylinders .......... 956G
HOME IMPROVEMENTS
Curing leaky basements .....:c-v00vvvcuvessnsa a14
Simple cure for smoky chimney ........ 0000000 .920
Dutch doors liven somber interiors .. ............5929
Clothes hung in closet at angle take less space....939
HOUSEHOLD
Carving knives sheathed with cardboard ......... 809
Heating linoleum rolls ...........000000000csaa 809
Rolling rubber tubing to strengthen the ends ... .. a1z
Sereens painted with felt-covered roller . ......... 812
Flowerpots decorated with lamp shades ....... D22
Transom holder replaced with hinge . ... ........ . D22
Eewing cloth seams without puchkers ......000000 oza
t rotect th e TR 93

Bottom of window shade held with vacuum cups. ..9839
lee-cube separator used as anti-splasher in sink...838

Screen-door latch stays out of the way ..........5938
Water cooler utilizes evaporation of moisture..... 940
OFFICE
Drawing board on wall takes little space .........922
Underlining typewritten copy with fountain pen...522
Envelopes sealed with tablespoon ...............047
STORE AND SHOP
Adjustahle lamp shade to light I.-rge BYER . ionssin 209
Pouring lip for test tube. s aw semesee s o DIP
Paintbrushes kept in inn&r tuhe ................ G944
Davetails cut on circular saw 845
Glass disks cut on lathe . ...0snsnsssnssarsnse:945
Castered hand truck pushed like a cart ..........946
Locking a cradle telephone . ....ccscsciucass + « « D46
Working Wwith plastics ........c000icvrcscasess 848
Legs on hand truck ease workman's job . ......... 856
Portable bench anchere turnbuckles .......058
Repairing electric-motor bearings ....... AT
MISCELLANEOUS
Comfortable swing from old truck tire ...........008
Golf-bag cover made from inner tube . ..coacvvuss 808
Reflector on leg for evelists ....... banedasesanss s BLE
Helpful ideas for the still Aisherman . ... 0000004 213
Making lantern slides of original specimens ...... 218
Print straightener for ten cents ... oscrsaanrnane 219
Garden-rake squeeges removes slush from sidewalk.520
Brakes and steering gear for Soap Box racers. .... 923
Fishing reel has rubber finger grips ............. 830
Lawnmower stored against wall ...... R AT 930
Pipes cleaned with amyl acetate .......cocvcvus 930
Brake for your kite string ......ccocviananciasa 836
Jewelry cleaned with pipe cleaner .............. .36
Resilvering mirrors . ..... S N ke Rk Loy e o941
Writing with water OIS 55 £.-0 4 vs bt e i 944
Flap holds pencil in pocket .....ccv00... P T T
Rubber holders protect test tubes in llbﬂrulnr}' .+ . DG
Ruling dotted lines rapidly .............c.0.00.. G446
Pad on Iadder rung protects painter's knees . ... ..047

Protecting insulation when soldering wire splice. . .BEB
Rabhbit hutches have rubber doors .............. BEB
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THE HARDEST THING
IN THE WORLD TO
REALIZE IS THAT

|

® Peruars it is fortunate that we do
not always see ourselves as others
see us. But when it comes to making
progress in our work, in earning
more money, facing the cold facts is
courageous even though sometimes
upsetting,

How long has it been since you hoad a

promotion?
How long has it been since you found

|

PPN

ﬁ

an extra bill in your pay envelope?

Are you contenf with your present joly
— with vour present pay?

Watch out—it is hard to realize—
you may be slipping!

The best insurance policy against
glipping is — more and modernized
training. Thousands of men are tak-
ing out this insurance by study of
L. C.S. Courses.

INTERNATIONAL CORRESPONDENCE SCHOOLS

*

BOX 5617-H,

Without cost or obligation, please send me a copy of your booklet, “Who Wins
and Why," and full particulars about the subject before which 1 have marked X:

SCRANTON, PENNA.

*

O Architect

O Architectural Dirafisman

O Building Estimating

0 Contractor nod Builder
Structural Dralisman
Bitructornl Engineer

0 Management of Inventions

0O Elssirienl Englnoer

D Elsetria Lighting

O Walding. Elneiric and Gaa

0O Reading Bhop Blusprinu
Bailprmalker

Blechnnicnl
[0 Machinist
[0 Patternmaker
[0 Diesel Engines

O Relrigeration

O Buniness Management
O Odfies Manageiment

Bookkenplng
O Industrial Manngement

I;lnghuinuli}lurk
echanical Engineering
Diraftaman

O Avintion Engine
O Auntomoblls Mechania

C. P. Accountant

O Bscretarial Work

TECHNICAL AND INDUSTRIAL COURSES
[0 Heat Treatmont of Metals

[ Btsam Fit‘hnt

Flumbing
O Yenotilation

O Heating

O Alr Conditioning
[} Steam Engineer
[ Steam Elsctiric Engineer

O Marine Engineer

0O R R Locomotives

O R, R. Bection Foreman

0O Air Brakem [0 IL Il bignalmen
O Highway Engineering

] Ciril Enginsering

O Burveying and Mapping

BUSINESS TRAINING COURSES

[ Bervics Biation Saleamanship
Firat Year College
Businesa Correspondenes

[0 Badio

O Toolmaker

O Bridgs Engineer

[ Bridge and Building Foreman
[ Chemlstey

O FPharmacy

O Coal Mining

0O Mins Foreman

O Navigation

O Catton Manofsoturing
0O Woalen Manulseturing
O Agriculture

0 Fruit Qrowing

O Poultry Farming

0O Grade Behool Bubjects
[ High Bohool Buhjects
O Callege Frepsratory

O “Traffic Management [ Bpaninh 0 French O Stenography and Typing [ Ilnstrating
0 Aecountancy [] Baleamanahin O Civil Bervica [0 Mail Carrier [J Cartooning =
0 Coet Accountant O Advertiaisg 0 Railway Mail Clark [0 Lettering Show Canls [] Signa
0O Apartment House Manngement
Name. dce. Address....on
City... L. 1 )1 | wPresent Porilion...........
”' o l"r‘lllfe il- (.‘um:d'n I'Erld l'hi.l Mupﬂn ta the ]'n.hrmh:mﬂl {.'I}FFMI'ID“JFMH Hekools (.‘gn.qd!nn lei!ﬂ.l j:nu:rﬂil I!'.'n:Mdﬂ

When writing to advertisera please mention Popular Mechanics
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Enéineer [s Your Job Safe

Just as the gasoline engine
changed or wiped out the jobs
of thousands who depended
. T?hn _h]:-:-irseﬁdmt wn vehicles for

elr iving—just aselectricit

changed the entire set-up iz
the fields of ling}_lt and power
—s0 now the Diesel engine is
fast invading both the power

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

Il jobsin your line are steadi-
ly growing scarcer, you owe it
to yourself to investigate this

new, progressive, uncrowded
- line, that will offer good open-

. i 2 fad . | ings for many years to come.
Diesel—The Nhewest.a E_Fastest-crowine Power

P ir ki 3 Mow ia hi to get into a big new industry and
engines—because of their high efficiency, 18 S0 Hrortant oo, Tadnrzthcml?ldpmeﬂmlly':::wcgt?i::{m

pendability, and economy of operation—are fast replacs tion in the [es feid. but the (nereasing { Diesel il
ing steam and gasoline ines in power plants, motor trucks and  result in Il:trn“xmp;tliim: for joba In t?-e I::u: lula::, '!Bn;lmu
busses, locomotives :ﬁl ships, aircraft, tractors, dredges, ¥ouf tralning now, you can keep ahead of such competition.

drills, pumps, etc.—opening up an increasing number of well-
e far Dt e, S nczsssing Dumber ol What This New Field Offers You
is he : ; Get our Free Diesel Booldet and learn all about this newest,
on the upgrade and continually expanding. It will pro- fustest-growing Hne—its opportunities and requirements, Find out
e steady qmﬁm’r{wnt and advancement for those properly what the Dicsel ficld offers you—how rapidly the Diceel 1ndses
Yo get complote. miormrntion s el Tatoes e g Bin, feveloped during the fast thive vears the large mumber of
RCCESIONes TR actn ay—how i
v:]npmg:h—-twa- and [wr-sﬂci'l}:'lﬁ' low- ﬂt?ﬁt hi Tﬁ:ﬂ?ﬁ you can obtain a complete ““""""'“TL:‘H Diesel “:1““ P'F:ﬂph::
and heavy-duty t]mm: Driesel-electric generating I}'EIEDTB. ete. 77 operation "rﬂrz‘ﬂﬂ:r';“dﬁd“'“i' ¥our Bpare Lime—withoat inter-
i & 3 » # iy TE.
Can our course. lIncludes all text material—with special dia- “Asfing for information involves no obligation —but it may mark
grams for quick understanding of this new power. the turning peoint in your life. Write TODAY for full information.

American School, Dept. DA-45, Drexel Avenue at 58th Street, Chicago, Illinois
__Turn Your Spare Time into Dollars

MONEY:CAMERA

Mogazines, newspapers, advertisers buy milllons of
photos o year. Let us teach i’m: how to take real hi-
=1 maf-interest plotures that selll Our personalized home-
g gy ocourse prepares iﬂu to make good money in this
fascinsting fAeld—quickly o low coxt in spare-fimae,
Write now for FREE Book.

LEARN UNIVERSAL PHOTDGRAPHERS

AT HOME | Dept, 76, I0 West 33rd Strest, N, Y. O.

RADIO ENGINEERING

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

L —
T 3

offers you the o rtunity to be among

the 00 to month Pllots and

Mechanles.  Here (s your chanee to get

ﬁﬁrcrmud Tralning u.nutgruﬂu.l expericnos

Iﬁﬁ qualifies you for the better pay jobs in
On,

e For Your GOVERNMENT
PILOT'S LICENSE—Lincoln Fly- 1/
ing School tralning Includes every- L

th fi 1 . - ¥ p, t

HE:E tguﬁlmr:“?nrr%gm%t ‘m equipment st New York and Chicago schools. Also

Lieense as Transport, Limited Com- s e ppecinlized courses and Home Study Courses under

$&:‘ﬁlm, ﬁm‘ié’ﬁﬁ“"‘ﬁﬁﬂ HPIL]»E‘;, " No obligation” plan.  Hestraled Calaleg om request
o learn " ng, ¥ ¥ M

biind flying by Instrument, radio beam Ayving, eross country RC'A. INS'.I‘ITIJ'I'ES, lllﬁ- :q.'"u

fying, mcrobaties, spot landing, aerlal navigation.
® COVERNMENT MECHANIC'S LICENSE—Lineoln Approved
Mechanies Behool training gives you every requirement for Govern=

ment License s Alrplane and Engine Mechanic. You rebuild
Whirlwind, Waap, Cyclone, Aireraft Diesel and many other nireraft
engines. Yoo rebuild modern airplanes under faetory standards.
Training also includes serinl radio, welding, instrument rebair, ete.
Mnehine shop practice.

Covernment Ap ed School for Flight and Mechanics
Training—Fleet of training planes ineludes hich and low wing mono-
planes, open cockpit bi-planes, small and large type cabin planes, :
all inspected nnd approved by the U, 8. Dept. of Commerce. Goys L H?
ernment lUoensed Hight instructors give you overy phase of flight SALA

75 Varick Street, New York, N. Y.
1154 Merchandise Mart, Chicago

Recognized Standard in Radie Instruction Since 15089

'E }}’iﬂa:alﬂqrnit : ];CI-B'TMAETEE

. / i : , O, AELress

training to make you m dependable, high clsss pilot. Mechaniea TO START [i !n_ F, D. l;'lﬁin { ;Amllu:-r

trnining taught under factory standords with nmpls shop mnd { )Bpecial Agent { jBienographer

Inbomiory prastice to make you a capable mechanie. Lineoln § 90 fol Customs Inapector { }U.5. Border Patrol

standa on its merits & & school—not o side line of any other indvstry, 175 [ JCity Mail Carrier { ) Telephone Opr.

Good-Pay Jobs for Our Gradustes— } { JP. 0. Clerk { IWatohman

Many Lincoln gradustes employed by lead- MONTHLY B j]Ml.l_r:ln ) { YMent Inspeotor

ing nirlines, factoriss, wirports and servies —— { JEpecial Investigntor( JBecrei Berviee Opr

stationn. Through our contsct with ihe { YTypist { YFile Clerk

induatry we recommend our grodustes for OIMENT INSTRUCTION SERVICE

positiona as pilots and mechanics. Write Dept. 111 St. Louls, Ma,

todny for complete facts. Flease sinte me FREE enlars *How tn Qualify for

your age. £ Emmmrm Fosltionn ' marksd X7, ml.i?i:'
- loeations, opportunities, ste, ALL BENT

LINCOLN AIRPLANE & M2 MBI+ eavseesenmnsarssansnsesrsnsrans

FLYING SCHOOL

207F Alrcraft Bldg., Lincoln, Nebr. |
When writing to advertisers pleass mention Popular Mechanics
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Learn & Earn $30, $40, $50, and Up aWeek in

ELECTRICITY

‘ﬁf HETHER you are 16 or 40 years of age, Electricity
offers you a real future, . . . Don't waste your best vears

in a low pay untrained job, or worse vet, never sure of even
a r paid job. Get intoa real live, money making field where thousands
of men make $30, $40, 350 and up a week in the [ascinating leld of
Electricity. Prepare today for a good job in a field that's full of oppoc-
tunities for tramned men.

Learn by Doing ... in 12 Weeks
in the Big Chicago Coyne Shops

The remarkable *‘Learn by Doing™* method used in the |111'::.|t Coyne Shops
traine you to master Electricity and its many branches in 12 weeks.
Actunl sghop work—nol a correspondence eourse—you don't have to
recite. You are trained by actual work in modern daylight shops on the
finest kind of Electrieal equipment, under personal supervision of expert
instructors, That’s why Coyne Training prepares you as a real

tical Electrician in such a short time.

You Don’t Need Previous Experi-
ence or a Lot of Book Learning

Many of our successful graduates have not even completed common
school. At Coyne you learn by actual experience on a wide variety of
up-to-date generators, motors, dynamos, batteries, automotive and avia-
tion engines, electric signs, ete. the actual jobs you will be called on
tﬁ{.; u:k:;m:t i:iudlhe I'J:]I:Lb\ﬁ’lhen you Eﬂlir.gac.nyﬂe T1l'|:1m|l111% you can curlE - -

ently tackle any Job, lor you w ve actually had similar wor in the Coyne Shops
during your training, A Real Switchboard In the Coy s

dnd] 18 MONTHS TO PAY 522002
”ffc * in Small Monthly Payments affer you graduate!
Get your training first—then pay back tuition in easy el gl b 4= - 1010] 8

monthly paoyments starting hE.!Tl'nmuh from lll:-:dd;;c
you starl school, or 2 mont Ler Lhe requ ~ - i Book,**
weeks training period is over. And you'll have 18 qﬂ&ﬂﬁuﬁﬁ%ﬁnﬁﬁg%mmni.
months to complete your payments, Mail the coupon ijgtagraphs of Shops showing students
now and I will send you, without obligation, [ull de- at work on modern
tails of this astounding offer! 1 E];:Eﬁtu;ﬁ“ipm:m
supervision of
Coyne E rt

On Jobs Like These — No Correspondence
Roal Work on Modern Electrical Eguipment

SRl o

. Earn Living Expenses strictors. de-
| DIESEL ENGINES, | While You're Training e oL ot
er, Pay e

1 Many of my students work part
REFRIGERATION, | Jlanvol h% pay. their living
xpenses while they are train-

AIR CONDITIONING. fm;l 1f vou need tﬁh work we

will do our best to get v {or

INCLUDED WITHOUT EXTRA COST you. Send coupon for details.

The fastest growing Industries i a America 1||-r15'|.'-.'_
Mamulacturers and IHstrl ra ol Helr alion m’lm H‘.'F‘ For
S rnined men You After Graduation __ ___

and Alr Conditdoning equig !
T i Iy expanding

ho have Specialis thicae
wh ive Specia in » to 111l o job My Groduate Employment I H. €. Lewis, President

fields. Here at Coyne youn will o

Graduation Plan
and Graduate Eme-
E]wmml‘. Service.
{ors without
cost. Simply
Mail the coupon.

os Installation and Service man, Shop Mechanic, Service will give you real em- Coyne Electrical Sch

Tester, Asscmbler, Inspector, etc. You will learn ployment belp. As one _uf my soo S, Paulina St. nlm AB-T2
about varous types of compressors, comdensers, graduntes you will got assistance I L

temperature control deviees, thermostatic and ex- q!jjckh'. and every help we can I:I:I.Hll;nlll-

pansion velves—youn will do aotusl work on lotest give you to locate a job for Send_me your big FREE Book about
ty s of Refngerating and Afr Cotalitioning  m- which jou have been trained. Cuy:m: Tminn:tinwi E{L‘r m all detnils re-
chines. And, 1t wor't coat you ofie £Xi cent to get arding your !'1|,r.|.n.-. Time Employment I
this remaricable training. | include it absolutely E;Lﬂ'cr”nﬂd = F-TUIﬂnﬂ-ﬁft!r-ﬂrid“-
Frew with your regular Electricol Tmining. "hll coupu" .u" I ation"" Plan of ¢asy, monthly payments, I

Noame. coueses S EdsREEREEBA B sassaas I

COYNE EieCTRICAL SCHOOL |2 |
Mall in envelope or pasté on postcn

500 S. Paulina St., Dept. A6-72, Chicago, Ill.  _ @ ¥ ——————

When writing to advertisers please mention Popular Mechanics
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I WAKNT TO
LEARM DRAFTIMNG

MY NEW JOB TOM. IS A DANDY
MORE FUM, EASIER WORK
AND BIGGER PAY MOW

A, WORKING AS A
DRAFTSMARM.

WELL ,TOM, YOU'LL HAVE
TO PUT IN ONE OR
TwWO MIGHTS A WEEK
STUDYING AND WORKING
WITH DRAFTING

'Ll WRITE ENGINEER
DOBE TODAY FOR HIS
FREE BOOK |
'SUCCESS IN
DRAFTS=
MANSHIPY

are ready and more expected soon in auto
“'l:ll‘r'i, aviation, F!{Ttrii'llj.f, machinery
and certain building lines

FOR THOSE WHO LEARN DRAFTING NOW!
It's the wayfor a quick start toa better pay-
ing, much bigrer job, Send at coce for
Engineer Dobe's

Gotfout
of over-
alls now!

Boom in in-

Engineer dustry and build-
Dobe's School ing now seems well under, way.
Operating Draftamen, who draw plons, are
Successfully nesded first. Trained deafismen will ba
Since indemand at better pay, ehorter hours, Pro-
1m pare nowl Enginser Dobe will tesch you gt

home in surprisingly fow months at little cost,
Practical method suceessiul with thousands. High
rehool education or previous experience not neaded,
Evervthing made plainon practical work, Enginear
Dobe trains his st llrll etits until in n sntisfnetory pom-
tion—or money back. Send for FREE Book NOW
while this ofor lnats,

ALL TOOLS FURNISHE
A valuahlaeet of toals o i
—sent mt onee {also o .
drawing tahle), without
extriy cost if you enroll

now. Mail eoupon today,

DFHDM AN ENGINEER
;=== WAIL THIS COUPON .

i ENGINEER DOBE, Div. A337 Libertyville, lil.

For MORE PAY Lewrn

Send me your free book, “Successful Draftsman-

ahip™” and explanin how you assist your graduntes
| to good positions az draftsmen. I
Nowe Age —
|
Address = E
Towp State___ .

| It obligatea ME to tell

POPULAR MECHANICS ADVERTISING SECTION

MECHANICS

Diesel Engines and Aviation!

Prepare now for the wonderful opportunities. § weeks'
training fits you for a job that’s waiting for you or to open
your own repair shop.

Clendenin, W, Va.
Dear Mac: Send me a cata-
log, I just want to look over
the old school. 1 am getting
along fine, doing a good busl-
ness, all thanks to you and
your tralning. Will you send
meé another Diploma, as
mine was destroyed. I was
In the'class of '21, 1 send my
best regards to the nstruc-
tore and to you also,
Foreman.

Livingston, Texas
Dear Mac: 1 have been work-
ing mighty hard sioce 1
graduated (rom your school,
with the Ford Motor Co. and
am gerting along fine. OfF
course T could not expect top
wages at the start, but [ have
slready had one salary ln-
CTease, guess my work
is entirely satisfactory,
thanks to r school.

rman Wilson.

e —
Write today for Big Free Book, Get the
F n E E facts about jobs; and Low Tuitlon Offers.
Sen ding for this Book doesn 't obligate you.
OU how wyou can train for Big
Money in elght short weeks. Address Depr. 10-30.

McSWEENY SCHOOLS
AUTOMOBILE — DIESEL

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

ENGIHEERIN TWO YEARS

B.5. Degres In Electrical, Civil, Chemieal, Radlo, Me=
chanieal or A¢ronautical Engineering in two years,
Located in an industrial center with thal Enginesr-
ing atmosphere. Earn board, Low tuition. Praparatory
Department, Enter June, Sept,, Dec,, March, Catalog.

InbiaNa TechnicaL CoLLEGE

229 East Washinglon St., Fort Wayne. Indiana

MAKE 550 TO 5100 A WEEK |
Many of our suecessful students are now making
big money. Our simple methods make It fun to
lestn Cammerglal Art, Carfooning and Demizning at lome,
in spure Lime. New low buition mte,  Write . for big frea

k., “ART for Pleasure snd Prode,™ today. nge.
STUDIO 126, WASHINGTON SCHOOL OF ART
115—15th 8T., WASHINGTON, D. C.

High School Course

{00 2T ou can complete this simplinea

ourse st home ag

High Sch
Eﬂumumuldlhmllii permit. I-ny&uhhln:ruﬁ: ar
=]

Erm-r- you for e o) Stmndacd H. 4,
ﬁu?fm_. pllm nuﬁ:l,m for H'.'?i:ﬂu-ru alrendy

’

rad, Fros Ho of_request,

Dpt. an-35, Drexel at 58th, Chicago

1007 Improvement Guaranteed
We build, etrengthen the vooal oreans—nof with
FRging (esgone = hot by fundamentally sound and
aclantifically correct silemd exereiney . .. uod absalute-
I¥ guarontes to Improvea nyeinging ar ki ng voloe

«« Write fur wasdeifil vwoios b sent Pron. Loam
WHY you etn mow h the wiirs you wenl, Mo Liermtsrs sal
fQ anyans uyader 17 y ® ildiie wipwed by parent

PERFECT VOICE INSTITUTE, Studio A13S
84 E. Lake St., Chicage

Whon writing to advertisers please mention Popular Mechanics
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Lt thede ' » RIGHT
BEA RADIO  [ERpwwacs
EXPERT HEHETHﬁfl}M

Kandall Clough M.
Chiel Enginerr, l‘1.|fl il Engineer,
a Chomg li-Heengln Ca, Ubrinernl Heogen Bl |__l|j“.
tiew {Clrapow].
m E'.hf-‘r Enginser, Dir. C. M, Blackibars
Branisrd Translormsr Hades Englaeer,
Carpsral k. PR Mallory & Cvimpany .
REAL RADIO W ... | o
e e ——— his l‘}‘h:m-.-r. fh""ﬂ{:‘“ﬂ
Eemith Hadhy Corpors- !i:.:ﬁ-- and T ll:‘:"l'llhh

1aan. lastiiuia,

ENGINEERS
o 0

RAY D. SMITH, Pres. R-T-1 5 3
If you're dissatisfied with small pay—Ilay- f . : &

offs and an uneertain future—here's an
opportunity that's too good to miss. At
the cost of only the time it takes you to
mail the eoupon, yvou can get my big
FREE book, " RADIO'SE FUTURE AND
YOURS" This bhook tells how you ean
learn at home under the supervision
of factory engineers, to make more money nlmost nf onee in Hadio—whether
you want to make Hmliu vour life's work, or use it to pick up on extrn $5 to §20 a
week in your apars time.

TRAIN NOW FOR GOOD PAY FULL-TIME
AND SPARE-TIME JOBS THAT PAYUP TO

$7 5 A WEEK (and more)

& B A N
Now Is the time to got Into Radle. 1935 was lis hlrinl ear. Over 5 million new seta R-T-1 Tralned man. He says: * ‘Have made
solid, Ower 30 milllon dollars paid for serviee alone in 18345, Where only a few hundrad $250 In slngle week. R-T-I s entirely
men were employed o short time ago, thousands are emplo e today.  And where a hundred reaponsible for my succoess.'

jobs pald up to B75 n week—there are thousands of sueh jobs today—many payiog even
more. And new jobs are belng created all the time——full time jobs and spare time jobs.
Get my book and see how easy It s to lesrn at home for this good-pay work.

“Shop Training’' for the Home

R-T-I Tralning Is different than any tralning you ever heard about. It eomes to you right
from the heart of the Radlo Industry—right out of the faetaries where Radlo sets and other
vacuum-tube dovices are made 1t was planned and prepared and is ﬂ11|[xt~r1-'lﬁe1:l by big
radin engineers IN these faotorles — by men appointed for the purpose. This means that
trufoed the R-T-T way, you'll be trained as the Hadio Industry wants you trained—just as
the Radio Industry, itself, would traln you If it was doing the job.

Television, Photo Electric Cells,

Public Address Systems Included STARTING SALARY HIGH-

Rudlo service work is only the starting polnt in R-T-T Training. From there it will take EARNED
J;nin thmlmh. I:Ill-e I:"llul’h-:rl|':1_|J'I-I:' :Ilnl:l' Radio M“fl P;megim. t;t'mlTwilll Eari:n ﬁ;ut avni{_v m;rr 'ilfm' EST HE EVER

velopment, including Television so you® rendy when Television ks, You'll a i )

learn the hlg money subjecta such s Aviation and Auto Radlo; Puablic Address Bystems; Fm,!d n‘fﬂfﬁhm,,im‘ﬂ'ﬂ“f #:-:i' l'nnpﬁt:;:

HAS MADE $250 IN RADIO IN
ONE WEEK

Wm.T.
idd, Ver-
dumn, P, q.,
Cannda,
formerly
an §15 n
week onr
wanrher
AVErages
more than
575 0 week

how to han Photo Cells; Sound Pleture Recording, Ete time while getting his B-T-T Training, Start-
. Ing on o regulsr job, obtained bee f his
4 Working Outfits Furnished training he said: + This Job i starting me In

: Bt better pay than I ever got on any Job
Start almost st onoe dolng part time radlo work. T furnish 4 sutfits of apparatus that {uu bafore. '*

bulld Into test equipment with which you can do actual jobs and earn extra monoy. My

Tralning pays Its own way and you get yvour money back if not satisfed.

Age or Lack of Experience No Handicap

You don't have to be a high school graduate, nor even have finlshed the grades, My

Trn.tnlh.:»: is po slmple, pasy, and Ell‘njttﬂﬂﬂ lh"nt tlittl.‘ l.'l-‘n':'n:& man, I{muﬂluﬁ:{ :m:. I!lll.l.k‘:.‘lh‘;h. (0 u p 0 N B o o K
oF provious sxperiencs can master it offers the shanes you have wan i et out of &

small-pay, no-future job, into good pay work with a future, in Radlo and all its branches. I RAY D. SMITH, President,

Radio & Television Institute (R-T-1
Get My Free Book l 2130 Lawrence Ave., Dept. 1A,
INVESTIGATE! Learn why R-T-I Training Is different. Find out why R-T-T Trained Chicage, 111,
men get ' Quick Results” and " Blg Results.”  Send [or your eopy of " Radio's Future and Witheout obillgstise -
Yours” today. It tells you about Radio's amazing opportunities., It describes my ap= plains yaur B ¥ i
proved training. It tells what H-T-1 students are doing and making, It gives the history ‘ g iy :..'.'_- b B oty .

of my m:-'lmr:.'rl'-ul.m and 50 endorsing manufscturers, It's FREE. Clip, sign and mall
coupon RIGHT NOW!

RAY D. SMITH, President I [ = R SRR ———

B " ' I
(\@)_ RADIO AND TELEVISION INSTITUTE [ —
%) Dept. 1A - 230 Lawrence Avenus . CHICAGO ] civ o e P [ e
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Know Eleetricity as Experts
Know It—and Get an Expert’s Pay!

Recovery has begun! The months ahend are charged with signin-
eance and cxpectatlon. What will ¥ou do to get the jump on the
other fellow?

‘Thousands of men have used

The Croft Library of
Practical Electricity

The Crofi Libwary in & complete slecirical edueator. It b= founded om
20 yeurs of shiri-sleeve raperwnre—uon work s it b= set ey dome, It s nrun-! Tram
paver o eover with the kind of hard-headed facts yon wasi, el Lhat ithé
beginner san snsily understand i1, yel s sund, so (herough, (hat | @ the Eluﬂl
d n,m-u highly pabd eleciriesl wurkers and amginesrs, Crofl iells yos the things
o know sbhoul motons. pessrstors, lln'n.nhllrl. nw'nmml-tq'l. Irlnl‘lnl-'rn-ﬂ.
:-.-I:M“i wlﬁ:lhnl.rﬂl.. distritrut s gy steme—sleetrical ]?r":[ i =
lght mmd power—wiring of fininked hlld.lm—uuirr- el mnmlrl
“quirumntl-—lllumlnlll-un in dis every phase—the most im méthods of |
hl—hmh and lamp eflecin, ple—bow io do & pomplete job, (om esiimsting i, In
compdhei ko,

No money down —easy pannantl

Fill in amd mail the eoupon atinehed and we will mad you the entirs set of seyen yol-
itmmes for ton days’ Free Ernminstion, We take &l the risk—yon smume no ohilgation,
Il yai dewinle o keep the booke, sepd $1.50 in tem duyr and the balapes at the rats of
B2.00 & ponih, Send the poupon NOW ind see t hnhwh!wr\o“l!

| FREE EXAMINATION COUPON |

| McGRAW-HILL BOOK CO., 330 W, 42nd 5t., New York
mi [oer ten days' fres sxaminstion ths Cralt Likeary of

Band Practical Elestricity
I matisinetory 1 will mod you §1.50 s 10 days and §2.00 ml-llr uniil Lhe price ui
B10.50 b pakl, If mod waniesd, | will seturm ithe books posipadd. (Te insere
promet shipment write planiy and fil n aB lines.)

|
E

P L A e e L L S o I L G B B P W L W T S R B LU B W W e e St
|

|
|
I
|
-

Uty nnal PSS . .. ... cococucnnanas
| Position.........

Just mall the coupon and we'll send
&I

ou & set of these remarkable auto ’ FREE
ks, fust I:Iﬂ'll‘.hﬂ_ 1ln°sm.l I“'h.{-thnr
you are 5 mechanio o helpsr, ax-
pert or apprentice, aute owner or FOR EXAMINATION
——— driver, If wou're Interested In lmowing all
about putomobile mechanics, then talke ad-

vantage of this FREE OFFER.

A Better Job i the gisntic

auto Iindustry—
BIGGER FPAY—a chance fo go into business
for yourself and get o share of the huge profits
are waiting for any man who (rles to im-
prove himeslf, Learn auto engineering with
thessa wonder books a Dew way — without

mes siudylng or memorizine. Simply use the
& vE‘:;:lﬂll JIFFY INDEX to look up the nitp{n-: o any
2500 pages, 2000 iflns- SUt0 problem,
trations, wiring dia-

F R EE 8end NOW and we will

include the famous book
“Automobile Servies Shop Management'
withoot one penny of oxtra ocost. An
amazing value and & money mlk:r

grams, efe., ineluding Ma-
rine Engines, Aviation
Moters. Diesel Engines,
ete, Delaxs edition, gold-
l.ta.m:.}ed flexible hinding.

AHEHIEAH TECHMICAL SOCIETY
Drexel Ave. & 58th St., Dept. AA-IG,

I woaild like o ses the new B-volums sdition of yewr AUTO BOOHR, 1 will pay
the few eemis delivery charpes oply, bist i 1 chooss to, I may relum them express
oallest, 1§ after 10 days use 1 preler ta lu--u Lhn fii, I will send you 32 and m#_l lin balanngs
i thie muin of B3 0 month, ustil $24.50 b Pioass includs fros Automtdle

e Bhop Managenmsent™ ks per yoisr uEIrr shove, Bend L hitl‘i 4

Chisaga, 11,

Avinsh Istier sinling age, neoupstion nnd pame npgd nddress of thﬂﬂrﬂ' I-Illl l-i lﬂlll
op business man ss peleremn,
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LEARN AT HOME

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

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

LaSalle Extension University, Depl. 664-L, Chicago

41 The Whole Field of Practical

Contalng more valuable mathematical Information
than any other book. :Inlu.nt facts and formulas,

MNeaded In every bus u,rnr home work-
uhllp Examine 5 days hen pay §2 per
mo. for 3 months or return book and owe nothing.

/' D. Van Nostrand Co., 250A-dth Ave., New York

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

FIRST NATIONAL TELEVISION, INC.
Dept. AS, Power & Light Bldg., Kansas City. Me.

ulri DUNN,
% 48, appearing In the big news-
pers. Success—fame—real money muoy

E:yuun when vou learn the easy simple

methods and secrets which make

MARSH I:I-ﬁ-mlll po successful. Send name for

al conrse. Adl Today!

MARSH CAIL ™ E(‘HDOIE
Chicago Dally News BMI... Dept. -1, cago, I

BE A PILOT — FLY A SHIP

If you are stumped st the high cost of tralning to
qualify for a license and a good future in Aviation,
write, enclosing stamp, for information on our

APPRENTICE PLAN

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

e L —
ENGIHEEHIHE hmdta-ltmx l.ﬂ-
atlon and llnu o, leing,
marine and Morsa ﬂuf ta ]:|l
llll]l'ﬂllltti!-' Nll:lu LTIy HI'II.'lI'I

Illhad.'l ulvalent to three years' eollege radio work. Eltlh-*

Brd, Mlu'i-annm low. l."ntllﬂli

Dodge’s Institute, Ada St., Valparaiso, Ind,
You Can Regain Perfect Speech, if you

STAMMER

¥ for hﬂutll'u.lly ﬂlulmt-ld book entitled *DON'T

ETAMMER which deseri tha Bogue Unit Method for the

salantifis correstion ol -ummerinl nnd stottering. Method soe-

coanfully used at Bogue Insiitote for 35 years—since 1001. En-

dorsed by physiciams. Full information concerning correction ol

ptammaring sent [res, No obligation. Benjamin N. Bogus,
Dept. 167, e Tower, Indianapalis, Indiana.

When writing to advertisers please mention Popular Mechanics
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Gﬂ{]]} dancers have great fun, healthful, in-
vigorating exercise that thousands of doctors
recommend. They make friends readily, make valu-
able contacts.

You can easily become a smart, accomplished
dancer, do the latest steps gracefully, confidently,
with all the swing and pep of youth! For the amaz-
ing method I have perfected of teaching you by mail
is so simple, yet thorough, that you can learn any of
the lalest sleps in one evening right in your own horne,
with or without music or a pariner!

Learn Quickly, Easily, AT HOME

You start at the very beginning with my remark-
ably simple lessons and master every step and varia-
tion from the waltz to the very newest smart steps
now so socially popular.

And you do it in the privacy of your own home,
where there's no one to detract your attention, to
keep you from concentrating on learning. You prac-
tice whenever you want to, at regular intervals or in
spare time. No expensive private teacher to pay.
Almost before you realize it, you will be a fine

L ]

Regular352 Course Now Only®12
—Teaches Whole Family

How to Lead—Correct Common Faults—Over-
come Stiffness and Heaviness Through Balance
Control—Gain Confidence, Self-Assurance—De-
velop Grace Through Dance Exercises. Correct
Dancing Position. Secret of Following Any
Partner. Special Instructions for Beginners.
Basic Steps for Men and Women. Ballroom
Etiquette. Easy Popular Steps of Fox Tror and
Waltz—and many other poinlers on how lo
become a popular pariner and fun to dance with.

_

——— r

Give Me 5 Hours

and I'’LL GUARANTEE

to make you a

GOOD DANCER!

Good dancers *“fit in" with any crowd. They
are in demand, popular, interesting, sought
after,

Their manner is charming, their assur-
ance winning.

By ARTHUR MURRAY

World - Famous Dance Authority

dancer, holding your own anywhere, dancing with
all the grace, poise, and assurance of an experienced
ONLY $1.98

dancer!
REGULAR §5.00
A
Through my amazing- ;’
ly simple method 1 have 7

COURSE NOW

taught many thousands I/ B yous sam

how to become smart, I I do this

up-to-date dancers. : ‘ step. you

They don't stay at home :;'ﬁal::::

ﬂnm but |}ﬂ ot and @ ? in 5 hours.
ave great fun danein

with ather finighed NEARE BN

dancers, making friends,
knowing what it means to be genuinely popular,

You, too, can become a good dancer through my
easy method, I'm so sure you can that I have
decided to offer you my regular $5.00 learn-al-home
course for only $1.98!

5 DAYS® TRIAL

Just mail the conpon. My regular $5.00 course
will be mailed at once. When it comes, pay the
postmon 198, plus few cents earrying charges. Use the
course 5 days. Practice the steps. Note howeasily and quickly you
can beoome g Ilniﬁhﬂdmpnlm duncer the Arthur Murray w:ir.

D it fodoy” If, at the end of 5 dovs. you are not absolute
delighted with results, return the course and your money wi
be ltnv-'rrp!fy refunded.

That's how sure T nm you“can become o good daneer through
my simpls, thorough eourse. Clip ond mail eoupon NOW,
a'ir%!lur furrny, Studio 183, 7 East 43rd St., Now 'l'nrk City,

r'____-— -——————————————1

ARTHUR MURRAY, Studio 183
T East 43rd Street, New York City, N. Y.

To prove that I ean learn to dance at home, yon moy
send me your fTamous £5.00 course for only $1.98 plus
fow cents posinge. [ understand that if not delighted
I may return the course within 5 days and my money
will be reflunded,

LT L T, (20 T SR .
'E: If apt to be out when postman calls send
$2.00 with coupon and save L 0, b, postage.

——— —— — —— — —— — — — — — — — —

— — —— — — — — —
—— — — I — —
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PLUMBERS

& STEAM FITTERS
Audels

Plumbers and Steamfitters Guides
4 Vols. 56

A praetical, illustrated,
Reference Library and
Btudy-Course for Master

By mbers, Joumeymen
and Apprentiee Hienm-
fiiters, Gea Fitters and
Helpera, Bheot Motal Work-
ers, Draughtamon, Mas
ter Baildera, Enpginerrs
and all Bailding Trade Sig=
dents. Thin valuable set of
handy, pocket-sises Guides
eaplaine in practical rop-
cise langunge and well done
lastrations all the prLﬂnipInl.
ndvances and short oyls of
the PMlumbing and Heating trade
—hased on modern practice. Con=

{uins eareful. detailed instructions
om how to Ggure and estimate yarious joba. Use FREE COUPON below
to examine, without ebligation, this waluabls work.

INSIDE TRADE INFORMATION ON:

Boldering, tinning. Joint wiping. bending. beating. Pipe—iron—gstoel,
threading. Mathomatics, tables, physics. Materiale—iron, steel, copper,
brass, lead, tin, ant mony, ete. Sheet metal—galvanized—rplate, Sanita-
thom, myphonage, tanks. I]:r-.inl.‘\r- W RET l:'u:t'lftt‘hliﬂn.- Fixturos—hath—
kitehen. Pipe ﬁt:.mn poil pi tapdm, out work. Hooghing.
Herowed Beiings, fanges, Jointn. l':lpuEu.d.lnl r:l-mplh Abowe. Heatlng ventilatkn,
adr eonditloming, nlnfmﬂllmu. Water lun:rd miins, welks, fanks Oss-fttlngs. Shest
meial work, proble meibords. Hraeing, cating, lead bursing, Weldlng, various da,
il bods, E shsmaft hing, forges, Lools,

THEOD. AUDEL & CO., 45 W.23rd 5t., New York City

-“l"-_ Kol Plumbars ?UH"I, # wols,, om ¥ da f:rhu l*lnlJ
MO, K. 1 will remit $1 T daye, and *:I. mont

B I pabd, Fiherwiss ] will petuen them,  So o

unkess | om stisfisd.

Hame
Addeeme, ...

D yapation,

PARKS AIR COLLEGE

PARKS AIRPORT EAST ST.LOWIS, ILL:

Offers you college education majoring in aviation
Three 2-year courses leading to B.8. Degrees in Aeronautieal
Engineering, Aviatlon Admirilﬁtutlun. Avlation Mechanics, 100
aere alrport. 14 bulldings. 25 in faculty. 5,000,000 miles fight
e s N S dous topeiind ““ﬁ' o Dormitatios;

viation companles rimitar
caleteria on Field, Buminer term July 6. Writa =

STH D -
Bth YEAR PFARKS AII!;GHTI‘RA&% E—T.rlﬂ-flli ILL.

BE AN ARTIST

WE OAN TEACH

YOU DRAWING in
your own bhome durng your
spare time. Thirty-five years of
successful teaching proves our ability,
Artists receive large salaries.

Write today for Art Your Book
LAPPLED ART

Depl 106 A, 10 E. Huron Bt., Chicago, Il

N Eu FPrepare yourself quwj.iy for today's humm]. l:u:_lpur-

tunity—=NEON or “gmseous tube' [lighting —
FHEE

moet widely wsed medium of Hehted displive, the
l'uturl! s greatosi source of ilumination. Hpleadid
fuiure. Htari now whils it s still new!

Booklet describes practical l ow-cost home-study eonrse. Write
COMMERCIALITE LABORATORIES, Dept. 47-P, OMAHA, NEER.

POPULAR MECHANICS ADVERTISING SECTION

Lood Positions

' COME
' TO WASHINGTON

Inrrr!n.uinc oppor=
tanities for trained

men in howel and ke HGNTHS'
Beimas B, stitutional field. Good COURSE
Salesman h; pay. intereming work. -
Hotel Manager Previous ex= Qlllll:ﬁﬂ ‘rﬂ Flf
° i anes proved POSITIONS in
unoocrssary. Qualify thra short,
ppecinlized courses  in  America's § HOTELS
ir::iuuli 'llmu.'l trntl.in.l.' mﬁhm“i CLUBS
ra in four months oo © e
RESTAURANTS

aquipment under expert instructors.

Day classes start Sept., Oet. Na- INSTITUTIONS

tinnal ht::n-.mr.nh m'icﬂ' w-i:]l:?u-ut. SCHOOLS
::I‘uf; s e, = g HOSPITALS

NOW
LEWIS III'IIl TRAINING  SCHOOLS
Dinizion RMG-370, Washingtan, 0. C.

RE A RAILWAYY

Tem H. Junki
Prin :-Tla Rn‘:;': IE:'"-E

TRAFFIC INSPECTOR
A Real, Well- rml Joh for Amhltlnm‘ Men

|I||'\: sbyildy eoires, we will
el 7 rafie Tnigacier 0t OD

{5 e T Wril
STANDARD DUSINESS TRAINING INSTITUTE
Diw. 2046, Buflale, M. Y.

AT HOME You can learn by our I:lndu:: and
original system of instroction every partod theWilch
Repairing Trade 2t home. Yoo enn earn money while
Ivarning and prepare yourssll (or & well paving
pmition ot start in business after eompleting our
coures ol instruction. Good waieh repairers are
in demand and generally earn very pood salaries
A For particulars spply w0 the

Whcensin Schoal of Watch wrm.
524 E. Mmsan 6., MILWAUKEL,

|FOLLOW THIS MAN

m Sﬁl‘ric Operater Mo. 88 is on the I
Counterfeit
) w- ﬂnnr pmd.ﬁ"m -y .- !E.;;g

r«EE ohier; Write for ic.
Esrnms htulnr Monthily Sa
O esn becoms n Finger Prine ut
IWHH time, ot | epat. Write For
t [ 1s. I'.JlurIl'n:r'l 1}
| T o A kb St
L]
20 Sun de Awe.
. K138 . .

EW MEXICO SCHOOL of
Practieal Instruetions in Minin MINES

Mining Geology, Also "HET.IIEW

Petroleum  Geolo and General,

voiirses offered by this 4-year state-owned college. !-lira}ulfl
faculty; fine m}ulpmmt uma!lclamm All expenses low. Health
climate.  Ask for Catalog 5

E. P. WATSON, HEGIETHAH SOCORRO, N. M.

i3 FEMALE
e “Ir epend epring, summer, fall,
., HY NOT ntherin butterfiles = (0=
Bacts? I buy hundreds of Einds for ml]ﬁ:llnm.
Buang warlh 81 ta B7 sagh. R-mph uul.dm work wilh I
mtraciinne, pletores, pries st Bi. Plansum, 1=
inoi stampa)l [ur Tllluirtliﬂ Prrlth‘\. forme; balers Ind
1n.| hulur In lar i lnsectis, Depl. &,

Courses in Civil, Electrical,
ieal, Aeronautioal,

essentinle eliminated. B,
upon compleiion of course
earnest students,

untes ecompete sucossafully with
vear schools,

: Radio Enginecring.
tials of engineering training included and non-
B, Degree granted

Far ambitious,
Those who lack high school
training may make up required work Grad-
those of 4-
Technical instruction at lowest
cost and in least time congistent with

‘I'RI'S‘I'ATE COLLEGE

ENGINEERING DEGREE IN 2 YEARS

Mechanical, Chem-

ough training. Intensive instruction in accord
with individuoal ability, Courses nlso in Busi-
ness Administration and Aeceounting, Students
from nll parta of the world. Tri-State grad-
ustes make good. Located in picturesgue hill
and lake region. Tuition, living expenses low.
Sard yvear, Enter September, January, March,
June, Write for catalog. 466 College Ave,,
Angola, Ind.

Essari-

thor=
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NATIONAL SCHOOLS .vvouwe-

AHIGHLY DEVELOPED DUAL COURSEIN GAS sud

=

Ambitious Men of All Ages Can Qualify for Good Pay
Jobs in the Fast Growing Diesel Trade

Established in 1905, National Schools’ course of Diesel Training is the outgrowth
of years of successful development., The instruetion is PROVEN. Ower 30,000
graduates have received National Training. Now, National offers the most compre-
hensive training—actually two complete courses for the price of one—Gas and Diesel
Engineering. Both courses are absolutely essential to qualify for best jobs,

Easy, Fascinating ‘“‘Shop-Practice’ Method

The day vou begin your training at National vou start right in with a practical job on the most modern
Gas and Diesel equipment, ineluding Caterpillar, Cumming, MeCormick-Deering, Hercules, Venn- Atto-Diszal Elsc-
Severn, Foirbanks-Morse, Enterprise, nnd many others, The work is actunlly o pleasure for students— tries
easy to understund—ever-fuscinating. You learn in o few months what would o inurily take far longer.

Machine Shop

I o i 'ﬂ_’c No Dummy Equipment at National
! ! | The vast installation of modern Gas and Diese]l equipment here is
! ey Ly ol all used by you in lenrning your trade. You learn to nssemble and
dis-asseimble all parts, learn trouble-shooting: operating and all
essentinls to qualify you for hig-pay Gas ond Diese]l opportunities.
Your instruction is personalizged under direct supervision of n
large stalf of experts.

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

For n limited time, concli R. . | We help students obtain part-
fare allowed to L. A. from any (time jobs to earn room and
Assambling Ewterpeles Digas] part of the .5 lboard while learning.

FREE BOOK OF FACTS

NATIONAL'S

Exclusive Training

H
| NATIONAL SCHOOLS, Los Angeles, Calll. |
| Dept. PMA-6, 4000 So. Figueroa St. |
B |
| TRABER , o et e AGE. :
| |
| ADDRESS. ... e T—— I
| |
ht LSS 28 . J—— I CITY TR )
e Cisenlok - Denring | P R p—— ——— T ——— — )
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Iimr JUNK
C’aslr/ :

The Most Sensational
Business Opportanity [

Since 1919

Liks turming lend into gold,
here in o businesa with gigantio
ol bl it i, Fuotories, Cly
Hiorea, Bchoals, Tomes, spen
mil.lhn.l every year for ra
maie, Think of your profit
whon o

HAND
MACHINE
and

¢

TIRE $2°° m‘.

Brand oew. Mr patented. Frl' man already started
roport unprecedentod success. Wm. Eagle writes:
“Can't make mats (nst enough. Fit week brought
over 200 nrl;lurl for §1.00 to 310,00 sach.” Flash from
Hurris says: “Orders eoough to keep 15 men busy
nll tho llrllt Ganter got big -uv.'d'u'r from Couniy
Commissionors and now reporta: ' Just slgned up
up:lrr for all Grade Behools and High Schools. ™
No wonder responsible men are thro
everything else aside to establish loosl
FABRIX [nctories.

COBTE NOTHING te met eomplete (aets. Just send name and address.
We'll sond description of simple hand machine that guickly slices old tire
into mtripa; show you how patenied method lorms strips into thick,
springy, long-wearing FABRIX Mate—bow five comts worth of Junk
Tirea makes o 8200 Mat: how you can siart on & reasonable investment
and build n business po big, so Inst, that it will iaks your bresith nway
Don't delay a minute. Write or wire today. All information s fres,

Fhﬂmxp |I-'H:H 3:5 W+ Hl.ll'un S'tu D-F‘t- T‘ Chh':l.gu. Iiln
"'-Ifr'('.-"f /"i"f-"’:

|

J.-'.-"/

I.Illll' L%
ARRR

START

$1260 to $2100 YEAR
MEN —WOMEN _ ——————-

Short hours. Influ- P4 o

ence unnecessary. 7 Dapt. M1k
Common Education F ok » M. Ve

Usually Sufficient "Q":/ . CGentlemen:
"REE  of charge, list of
Mail Coupon <® U. 8. Government big pay

joba,  Bend FREE 32-
Today— ﬁﬁ‘h hoak daar-nl":nn ";:ﬂl].rlm, mutmm.
SURE °
i

Rush to me,
hours, work, and full oulars telling
how to gpet one of tl:eﬂe]ﬂﬁm
;s
” e T R I S e L R e LA

7
- Address
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Fu&@ediruuﬂm

ACCORDION

@ If you want to be really popular,
have all the fun, the center of al-
traction everywhere, just learn
to play this thrilling insiru-
ment from ltaly. A complete
band or orchestra in itself, and
so ensy to learn to play. You'll
mazter this casier Soprani in no
fime, and vou'll have real fun
from the start. Don’t delay. Big
fiutire. Send postal for beautlifully
illustrated liternture. No obligation.
Easy terms. Wrile today sure. 4

[

1

r

L ]
SOPRANI, INC., DEPT. 629
6305. WABASHAVE. CHICAGO, ILL

U a & L]
i L}
'4 [] [ b L
il 7 A L}

i MANY TRAINED MEN EARN UP
TO $50 A WEEK IN ELECTRICITY
I'll train you guickly for full time s 1;1:!11:.;;.;1
time jobs right in yourown home s =

I'll give you lifetime employment service
: ‘Ll-f oiter produstion . . . Writs tndas, for all

1 1 1
ELECTRIC INSTIRUTE® o w

nd requirements.

w tography . mrutuln;! a
Schoal af Fllllﬁlql'l
at H laol Mu-.-hb::n“lv- 0 DEpls 1384 I'm.-.

5840 Addison Strest
Splendid opportunities. Prepare In spare
time. Easy plan. No previous experience
+ peeided, comman schoo :duca.tim-uﬂ’mmt.
mm " e |:|.||.[|_r|: free booklet “Opportunities in Fho-

ERE the ancients Eiflm] with

strange powers of loresight? Their
amazing predictions have startled the
scientific world. Astounding is the rev-
elation that they possessed a secret
wisdom for the supremacy of man and
the maslery nf Mﬂ which has been pre-
served throughout the ages. Let the
Rosicrucians explain how you may share
this heritage of leaming by writing
today for the [ascinsting free Sealed
Book. Address: Scribe K.O.R.

The ROSICRUCIANS
San Jose (amorc) Califomia
NOT o religious organization

When writing to advertisers please mention Popular Mechanics
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If You Don’t Look Better—
Feel Better—Eat Better—
Sleep Sounder—Have Calmer

Nerves and Do Not Add 5
Ibs. of Solid Flesh After
1 Week of Kelpamalt
Get Your Money Back!

T —

How Seedol Kelpamalt Puts Strength-
Building Iodine into Blood and Glands
—Builds Up Worn Out, Pale, Sickly
Folks into Strong Red-blooded Men

and Women.

Kelpamalt, the new mineral concentrate from the ses, gots
right down and corrects one of the real underlying enuses of
wenkness, skinniness and nervous, rundown eonditions—
IODINE STARVED GLANDS, Whon thess elands don®t
work properly, all the food in the world can't help you. Tt just
isn't turned into flesh. The result is, you stay weak nnd nerv-
ous, tired out and skinny.

The most important gland=—the one which actually eontrols
.l-i'IE‘.bﬂd}’ “’Eiﬂht. and atrength building—neods definite ration of
iodine all the time—NATURAL ASSIMILABLE IODINE—
not to be confused with chemienl jodines, which often prove
toxio. Only when the system gets an adequate supply of lodine
onn you regulnte metabolism—the body's process of cohverting
digested foods into firm flesh, new ﬁtl“t‘ﬂ:[tﬂ anid encrgy.

To ot this vital mineral in convenient, coneentrnted and
nssimilable form, take Seedol Kelpamnlt—now recognised
na the world®s richest source of this precious substance. |t
eontaing 1,300 timea more iodine than oysters, ones eonsidered
the best source, § tablets nlone contain more NATURAL
IODINE than 456 |bs. of spinach or 1357 Ibe. of lettuoe.

_ Make this test with Seedol Kelpamalt. Take 3 Seedol
Kelpamalt tablets with each meal for one week, At the cnd
of this time, if vou have not added five new [hs, of solid
“stay-there" flesh —if you haven't developed a husky new
nppoetite that cnables you to relish food . , ., If you do not

10A

sleap better, feel better, and your nerves are not stronger,
then bring back the unused portion of Seedol Kelpamolt and
et vour money back 100 jumbo size Seedol Kelpamalt tab=
ets—four to fve times the size of ordinary tablets—eost but a
few cents o day to use. Get Seedol Kelpanmalt today, It costs
but little at all good drug stores.  If vour demler has not yvet
roceived his supply, send 81.00 for special introductory size
bottle of 65 tablets to the address below,

Manufacturer's Note:—Inferior products, sold as kelp and malt
preparations—in  imitation of the genuine Seedol Kelpamalt
are being offered as substitutes. The Kelpamalt Com ¥ will
reward for information covering any case where an Imlhﬁnn

roduct has been represented as the original Seedol Kelpamalt.
ch't be fooled. Dwmand genuine Seedol Kelpamalt Tableta.
Th are sasily assimilated, do not upset stomach nor injure
teath. Results guaranteed or money Eur*..

[T~~~ “SPECIAL FREE OFFER

Write today for lascinaiing, instructive, S0-page book on How to I
Add Weight Quickly. Mineral Contenta of Fond and their affeel l
ofn the huwmmsn body. New focis about NATURAL IODINE.

Hiandard weight and mepsarement charis,  Daily menus for l
wright building. Absolutsly free. No -;'!-liln!iuu- Kelpamali Co., I

I

I

| Dhrpt, B38, 2703 West 20th 5S¢, N, Y
I Nnmr&. + 4

I

Birpet .,

I Cly

D U —— — — e
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TAGS

HOW WOULD YOU FEEL? .~
— s\

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

INTERNATIONAL CORRESPOMDENCE SCHODLS

Box 5618-H, Scranton, Penna.

Without cost ﬂr ublh-t]un iuln send me o copy of your bookl
"Who Wins and Why," II|:.£ Il particulars about the subj
before which I have marked X

TECHNICAL AND "III'I.IS'I'I’IIIL COURSES
B Architest Plumbing
Architectural Draftamnn Alr Conditioning
Builling Estimnatia Hiram Enginesr
Contractor and Builder Bieam Electrie Enginesr
Btructural Draf;man Marine Engineer
Biructurnl Rlﬁl:nﬂr Civil Engineer
O Electiricnl Enginesr I way KEng
Elestria Lighting Bridge Engineer
Welding, Elsetric and Gan L[] Bridge nnd Building Foraman
n‘.u.-.:l.ln‘ Bhop Blueprints [ Burveying and Mapping
[ Telegraph Enginear [0 Ralrigeration

O Telephones Wm'h: O Radia r_l H. . Locomotives [0 Air Brakes

O Mochanical Enginser O it K. Boction Foremsn
0 Mechanical Diraflitaman e R B
0] Machinist [ Toolmaker [ Chemistry O Pharmscy

Patternmaker O Boilermaker [ Coal Mining

Bhest Metal Worker O Navigation
0 Heat Treatment of Metals [ Cotton Manufacturing
O Management of Inventions [ Woalen Manufasturing

O Dirsel Enginea [0 Agriculturs
Aviatlon Enginen O Fruoit Growing
Auvtomohbils Mechania O Poultry Farming

BUSINESS TRAINING COURSES
Businssa Managoment O Bunineas Correspondenss
Difion M ani O Lettering Bhow Carda O Bigna
O Industrial ﬁmmnl O Btenography and Typlag
Traffic Managemeont O Civil Bervice O Mail Carriee
Accountaney aod L‘ PA O Railway Mail Clerk

Coachi O Graude Behool Bubjecia
e T e O High Bchoal Subjects
Cost Accountant L1 Coll arataory
E;Lumn-.u-hl-ﬁl O Advertising [ Flrst Year Collegs |:| Bpanish
E Barvies Buation Baleamanship O Hlustrating French
Wallpapsr Iecorating O Cartooning (] Lr.un r Dealer
Baleamanship O Apartment House Management
Name Age
I TR S R PR S -
TR it o 5 i 00 e e I T et i
Present Pordtion... o s A
Ir roaida lrl. ["unmm. lrnd this ecotipoen fo Hu! Jnr!l‘nn}hmﬂ-

grrerpondence Schovls Conodian, Limiled, Mondresl, Canads
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LECTRICA

ENGINEERING

A broad, basic, intensive course

Complete in One School Year
Inelisdes the fiindamertals of Refrigeration, Air
Conditioning and Elecironics
Preranation under skilled instructars for new op-
portunities in electrical field. Approved by edueators,
endorsed by industry, 43 yvears’ nucmmiufexpenantt.

Theory and Practice Combined

Theary and proctice are closely interwoven in cluss-
room and laboratory. Fireproof dormitories, dining
hall, lnboratories and shops.

Prepare Now
Bliss men hold responsible technieal and executive

positions, Catalog on request,
ELECTRICAL

% BLIS SCHOOL

116 Takoma Ave., Washington, D. C.
GCOVERMNMENT

APPROYED
Tremendous AVIATION Growlh Means JOBS

Get intn Amerien®s lastesl growing, most astive indostry. Huoge
ment and eommereial opders mesn pienty of pood high psving
(et your training NOW in AL ENGINEER NG,
MECHAMIC, ADMIMISTRATIOM, Ales specisl pliort
E‘.u}' torms. Day sod Eveming clusses.

Write for FREE BOOKLET.
AERONAUTICAL UNIVERSITY, Dept, A,
Curtiss-WrightBidg., 1342 S-Michigan Bivd., Chicage

Be a DENTICIAN

Learn at home to makes Crowns,
Plates, Bridgework, ete., for Don-
tists. Easy, practical way to learn
mechanioal dentlsiry at Lome In spaces
time, Full Equipment of Tools and
Materials Included with Course.
Low tultion, Easy terme, Write
or FREE BOOK about this money-
making profestion that Is not afected
by “machine pge™

McCARRIE SCHDOL
OF MECHANICAL DENTISTRY
ZOT N, Bread B4., Dept. T10 Phlladeiphis, Pa.

_ﬂ
00

R

l-nr 30 Days Resding

ACCREDITEE

I [ETERTH

Mo Money Down—Actual Crime l:aq.-ll-
¥ Feu Aet i.ruu-'..- Wa will pend yoo this atirring
ool oo Urime Detection, Sevrat be atil bleg-

tifiesting Wirk for 30 daps fres re- .;;. Hagid mo
mamey . 1f wyom deside to hr--h d nply
gL, If oot "'I]I- ':Illl.l‘;'l' Mot

return ji.
sent 1o Boye undar 17 yiars ol age.

. . Cooke, Dept. A135, 1928 Sunnyside Ave., Chicago

LEARN CARTOONING

by the method that has develo humdreds successfully. Send
name, address and age lor e chart to test your abillty.

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

in spare time. Many overcoms
gain self -confidence and ins
wer, this ensy way. Wrila
let, How to Work Wome

ng
for frec

ders With Words and roqgulrements,
1 North American institute. Dent, 1384
mganAve, Chicago, lilinois

TEA AND COFFEE ROUTES
PAYING UP TO $60° A WEEK

Albari Mils, | umu. inglimatl, 0.

When writing to advertisers please mention Popular Mechanics
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DIESELJ~

QUALIFY MEN
FOR DIESEL JOBS

You must caretully train your-
self to take fullest advantage of
the world-wide swing to Diesel,
Hemphill Diesel Schools, Ameri-
ca’s Original Exclusive Diesel
Schools, give you exactly the
training you need, Their years
of experience, exclusively train-
ing men for Diesel careers, as-
sures you of this. Large num-
bers of Hemphill graduates
already hold responsible posi-
tions. This further proves the
value of being trained at a
HEMPHILL DIESEL SCHOOL.

The engines, laboratery and
testing equipment in Hemphill
Schools are the most extensive
in the world for training pur-
poses. New equipment is con-
tinuously added to keep the
practical instruction abreast of
latest developments. Station-
ary, marine and automotive
Diesel training qualifies you to
accept positions of responsi-
bility in the Diesel industry,

The Dicsel industry shyrocketed to new
beights in 1935 . . . production wau
II:IU'IJ T Il'ilid o Ig']]. Clip- Coupon
for bree copy of “Diesel Hews™, con-
taining amazing facts and pictures
about the lstest Disel developmenti,
and learn how you Ccan grow with thit
giant industry.

HEMPHILL DIESEL SCHOOLS, located
only =t
NIW YORK, 31-18 Queona Bivd,,
Leng laland CHy
CHICACO, 1019 Larrabee Sireet
LOS AMCELES, 2120 San Fernands Road
DETROIT, 2341 W. Latayeite Bivd.
BEATTLE, 501 'Westlake Marth
MIMPFHIE 421 W. Manrae Ave,
VANCOUVER, B. l: 1363 Cranville 5t.

i SEND THIS COUPON TODAY!

HEMPHILL DIESEL SCHOOLS, ocwrm

(Use nearest address thown ;hgug:l

Please send me my Free copy of illustrated “"Diesel News”

Mame

Address

kil a

- ——— -
-

City _ ——
IT MAY MEAN YOUR SUCCESS

EEEEETrT TS EEEE RS "

L

When aeriting to advertisers please miention Popular Mechanlcs
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man to

PATENTS-INVENTIONS

HE world of invention moves on. The

Patent Office clerk who resigned his job
back in 1833, because he said there was noth-
ing left to invent, now stands out as one of
the funniest men in American History.
Think of everything that’s happened in the
last 100 years! Did you see a notice in the
papers that an obscure worker, Hans Wach,
has invented a simple device to utilize ex-
haust steam on steam boats? Already, the
report states, the steam ship lines have saved
more than $15,000,000 in fuel bills with his
invention. Almost in the same breath the
Dept. of Commerce announced that it will soon test
out a mnew, non-crashable aeroplane, which the

average man can learn to fly in a day, which will

travel at 110 miles an hour and sell at the price
of a cheap automobile. An unknown Seartle man

has invented a robot to go 5,000 feet under the
sea and recover millions and millions of dollars
worth of gold lying at the bottom of the ocean
since the days of the early Spaniards.

Can You Answer
These Questions?

Who Are Inventors?

You'd be amazed at the men we con-
tact in the course of a busy wyear.
Most of them do not consider them-
pelves inventors at all. During their
work or leisure they get an iden.
They work it out on paper.
They get in touch with us about
Proteetion. Did vou know
that adentistinvented the
gtock ticker, a school
teacher the telephone, o
former the typewriter, an
artist the telegraph? Did
you know that the erinkly
hair pin—sold by millions
now—eame about beeauss o hushand saw

Ask vourself these questions: How do
the Patent Laws protect me? What
eany steps can | take, without cost, to
put mysell in position to support my
belief that I nm the first man to
think of my invention? Ilsa
Patent worth the cost? Do I
need o model? Should I
try to sell my invention
before I have it Patented?
. Is there any eafe, busi-
ness-like way to securas
financial help?
apply for o Patent, how
ghall I reach people who
can market my invention? Can I protect

Remember this: For every outstanding big inven-
tion there are thousands of small, simple things
for use in the home, the office, the factory, on the
farm, on every sort of travel conveyance. Little
articles like you find on the counters of a 10-cent
store, hardware store, drug store, toy and novelty

shop.
Many Little Ideas Have Big
Commercial Possibilities

A person finds something he's using doesn't work
right, or it’s clumsy, or costs too much. He gets
a happy thought. He improves the old Article.
That’s contribution to human progress. That's the
way that many, many men have reached the goal
of financial comfort, independence and even
wealth. Most of the things millions of us use didn’t
come from the brains néﬁengiht-ers and physicists,
They came from the mind and maybe the erude
home work bench of Mr. Average Man, busily
engaged in earning his bread and butter at what-
ever chance or circumstance has given him to do.
The “little” man’s opportunity as an inventor was
never greater than it is today.

Our Business Is To Help
You. Write Us Today

For more than thirty-seven vears, this firm
has been helping men vu'tl':: an imventive
turn of mind. We muintain a lurge staff
of trained, experienced sapecialists—Reg-
istered Patent Attorneys, Drafts-
men, and Searchers to help our
clients secure all the protection to
which they are encitled. Fees are
reasonnble. Deferred payments fre-
quently arrnnged. Questions promptly
answered, Write us frankly with abso-
lute assurance that what you say will
be treated with strictest secrecy. But
FIRST, send for the FREE BOODKS
shown on the opposite page. They ara
filled with facts, pictures and sugees-
tions, They tell you things about Pat-

If I do

his wife twisting the old-fashioned stroight
hair pin to make it stay in place? Poor
men who have no thought of inven-
tion mow will be financially well-
fixed in a few years because of a
happy thought that the world could
use o advantage.

and sell an improvement on some inven-
tion that has alreiady been patented®

Theee are but n few of the questions
which usually confront the avernge man.
You need the anewers! YOU CAN

HAVYE THEM, without cost, trouble,
or delay.

Copyright 1936, Vietor J. Evans & Co.

ents, Inventions and Selling Inventions
that we hove learned in our long experi-
ence. They may save you time, ex-
pense, EVEN LATER DISAPPOINT-
MENT. Simply fill in the coupon. No
charge, no obligation. Write uovs
TODAY.

RUSH COUPON TO WASHINGTON. D.C. TODAY

When writing to advertisers ploase niention Popular Mechanica
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man talk about
- SELLING INVENTIONS

115 Mechanical Move-

ments Like These F n E E

[
Mayvbe there is just the idea k
y'u:g} |'||_~|_~1_I. lfu solve some me- wzt
chanical problem. Use the
CoOupan or write ws a card or E B pA G E s
letter.
of Facts and
"]
Dictures!

Besides many other features
and facts there are 115 dif-
ferent mechanical move-
ments and principles in the
big, 48-page Book helow.

UICTDH

wi'| Evans & Co.

and

REGISTERED PATENT ATTORNEYS, -2

MAIN OFFICE: Tog-G, VICTOR BUILDING,

WASHINGTON, Iy, O

Other Offices: 1007 .'\' il '1|| Rldg., MNew York
II|I . "r ||||1'| wk Blde., Thicagoe

14= 'H.. ! mplra Iit1 P |r|:-\|::|||J'|H|
]I|| \ Hobar I:IIII|.h San Franciscoo
Bevurity 1111;. Los "|.1|.L.-.l~.1~

Sendd me FRRET l"l-'li-- .,r ur books Patont I: r it || r| 4 ::.--
When and How to Sell an Invention Mo Wb
SLI I w1 by any of ||r aneh offices listed above

N nmi
Street anid No

City ar Town

When writing to advertisers please mention Popular Mechanics
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J4TUEE
FIVE WAVE BAND

WORLD-WIDE RADIO

with New
Aaditorium-Type
‘EI:' EAKER
LEEE Fumin }

30 DAYS

| FREE

1)

AVERYWHERE, radio enth-
sinsts nre proizing  this pmneingly
beautiful, bigger, better, mors [Hiaw-
erful, super selective ld-tyba 5-
band radio. Outperforms 150 to
200 roelios on a side-by-siile test—
and will thrill you with jta glorious
Avousti-Tone, ervetal-clear “pon-
oert" ri-:l]L.ﬂI:n—:llnul mnagnificent
foreign recetlon Never before so

much radio for so little money]
Before you buy any radio, write fur
the FREE Hl=pape 103G
TODAY.

50 ADVANCED 1936 FEATURES

Beores of marvelous features, many of them exolusive, explain
Midwest super parformance and thrilling world-wide reception . . |,
and prove why nuthmu&v known orehestra leaders like Ted Weeme,
Waring, eto., use Midwest ifi preference to more costly makes,
This advaneed S-band set enables [»'-uu to switeh Instantly from
Aiverican programs to Canadlan, police, amateur, alrplane and ship
broadeasts—to the finest and most (aseinating
Europe, Asia, A Australis and South America.

DEAL DIRECT WITH LABORATORIES

No middleman's profits to — o b t whol
snle price, direct E:'.'rm nmﬁtﬁné i .gv'ing 3.“0%- “v 1<
o to Bieg ean

2 . Inereasing ecosts m
— higher prices soon. Take advantage
el | of Midwest's sensational values,
As little ns $5.00 down puts 8 Mid- n
Wit in your homs on A0 days free trial. You are
triply protected with Forelgn Reeeption Guarantes,
Parts Guonrantes, Money-Hack Guarantee

' MIDWEST RADIO CORPORATION
___':__:ﬂ__ﬂ_;-fﬂu:pl. 15N Cincinnati, Ohlo

” MAIL COUPON TODAY

Zree 30-DAY TRIAL OFFER YRSy
40-PAGE FOUR-COLOR 722 CATALDG

MIDWEST RADIO CORP,
Dept. 15M, Cincinnatl, Ohio
Without obligation on my part, send

me your new FREE r.ltflug and Ell‘::t
. compiete details of your hiberal 30-day bav dutabls
FREE trial offer. This is NOT an order,

catalog

programs from

Mime o=t

{

Lad i e L Shate =Xy
Chack O f interested in & Midwesi All-Waes Batiory Balio

When writing to advertisers please mention Popular Mechanies
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Amazing Machine,
with Efficiency of Arc
Welders Selling for
5145.00 and More Of-
fered at Breath-Taking
Low Price.

MNow You Can Own
Complete, Full Size
i ELECTRICARCWELDER
For Personal or Shop Use—or Go into
Welding Business for Yourself!

Here's thrilling news! A full size, heavy duty Aladdin Electrie ARC
WELDER—only $28.50! Not o toy, but & blg, 150-pound man-
flzed machine that does all types of welding, uses all kinda of rods,
welds nll metals and alloys H'Ptphu equil efMcleney, everything from
heavy motor bloeks to fenders. A sturdy, welded-steel-construe-
tion machine, yet caslly portable on eastors,

Works from 110-Volt Socket — fimsly plug into sny light secket wits
£l S fow pennles kg hour (o use. Oftes pays for jtsell on first or secomd ok,
Cumes complein with gugsles, welding rods, Lomgs, 1o, Nothing slss ba bmiy. {Flux
for mildering and sarbon [ elng alss supplied.) Hns smfaty fuse, Crystalline Finlsh
ribinet. Sbnpls, samplete (st lons, lor dodng kinds of welding obes inclwided.
. 1 4 L G i
Amazing Details FREE! foud o meno! Weip by for tocating
L EROADD A} Dast fovEiLirs miebine aha e, purmgee, fnelories, ele., chn rhitain o high]y=
eflinient timchine GUAHANTEED IN 11':l-'5-|:t\' WAY, at & mere Traothon of (ke price
anked for otherr—at & smving thet may amont toseversl hundred doflazsl Bend toaday
Toe full :rblll- Yo are naik i.-lnlu-lug.

COMMONWEALTH MFG. CORP.
370T Madison Rd. Dept. E-12 Cincinnati, Ohio

TEOUHNICAL AND APPLIED COURSES
sEnitied. ‘TIME AND MONEY SAVEIL lbwmgres in 3 W,
diploma fn 1 [y'.r Electrical, Mechanieal, Arebitectural, Structizal,
Arromnutbeal, Cirll, Mighwsy. Short intensive courses in Diescle

notrie, Eleotricliy, Power Plant, Dralting. All sourses includs
Refrigiratinng, Diesel, and Llr-Cendit boning. Low tulton. Extensfrs
mendern_eguiganent.  Pari-tima work [of foom and board. ETih
wnr. Thomands of susessslid gradunies jn U & asil ferekn
ands.  Approved by Indiustry, smborsed by edeesises and
alumnl. Cme and two-year pourses bagin in Bept, Shorl courses
apei L year round, Catalogis fres,

FINLAY ENGINEERING COLLEGE

1001 indians Avesus Hansas

Nmn=ssentinls

Clty, Ma.

NCRAVING
BY OUR PROFIT-SHARING PLAN

OUR GRADUATES SUCCEED

One of our Iows studenta started in & very small way—now
doing over 30,000 & year. Another in Wisconain, over $10,000
the first year. Day or night classss. Call of write for FREE BOOK,

Chicage School of Watchmaking,. Dspt, 4000, 155 . Clark 51,, CHICARD,

LearnCHALK TALKING

Entertain for all oceasions. Bend $1.00 for Laugh
Producing Program of 23 Trick Drawings with In-
atroetions,  Catalog of Chalk Talk Hu&u:"m Frea,

EALDA ART SERVICE, Dapt. K, shhkosh, Wis.

MAILFORFREEINFORMATION

B E DF”RD 1117 Bedford Ave., Dept. PM-37

Brooklyn, New York City, N. Y.

1 Auto Mechanie [ Talking Pictures
O Aviation Mechanic L Welding

L] Aeronautical Enginecring

[0 Refrigeration 1 Machine Shop
[0 Oil Burner [J Diesel Engineering
] Air Conditioning [ Sign Painting
[ Electrical CWindow Display
OO0 Radin and Television Mechanic
] Architecturnl-Mechanical Drafting
O Armature Winding

(1 Diesel Engines

Name........ . R o I

Address ,
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Raise Giant Frogs

We Buy What You Raise

Good Profits—No Competition

Each pair of “Nufond Giant™ brecders

lay 10,000 eggs every year. With modern

methods, up to W% turn into frogs.

We pay you up to 55.00 per dozen for

“‘Nufond Giants'. Think of the profit
assibilities! Competition is unknown
cause the wild supply is diminishing.

“Nufond Giani™
welgh up to
3 pounds

Start In Your Backyard

A small backyard pond 20x25 feet with !

a little bank space is all you need to 10,000 Eggs from Each Pair

start. The pond Any Climate Suitable
: . y

is very shallow; “Nufond Giants” are a

little water is

hardy breed of “North
ntiﬁded. Expand American™ bull-frogs.
with the off- You can raise them in
spring. the North or South, even

in Canada.
Any kind of drinking
water is suitable. Costs Little to Start

Running water is not A frog pond is casy 1o

; make. There is noth-
required. Flowers, ing to buy except fence!
lilies and plants

Yon even raise the food
make the pond very right in the pond with
attractive.

MARK

advantages ?

livestock offers you such

As originators of canned frog legs. we are developing
the largest market for frogs in the world. Our produci=
are on sale in principal cities throughout the country,

WR""E for our big, illustrated frog
! book. It explains our money-
making proposition in detail.

AMERICAN FROG CANNING COMPANY

Dept. 133-H New Orleans, Louisiana




ARE YOU JUST HOPING
TO LAND IN A GOOD JOB?

Hore without foundation is pretty futile in this
competitive age! But hope plus training is a win-
ning combination—and all over this country today,
in all kinds of professions and trades, men are
getting ahead—Ilanding in good jobs—earning
more money—because of serious and systematic
study of International Correspondence Schools’
courses, These courses are giving them the training
they need to succeed ! As for yvou, investigation will
not put you under any obligation. Mail the coupon!

SCHOOLS

INTERNATIONAL CORRESPOMNDENCE

Box 5619.H, Scranton, Penna.

Without eost or obligation, plense send moe n copy of your bockl
BWhe Wins and Why," and full particulars about the subjec
before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES

Architect B Plumbing

Architeotural Diraftaman Alr Conditioning

uilding Estimating
E(.-uuu—.mmr and Builder

]Tl—.uli.n‘

Structurnl Drafuonan

B Electrie Lighting B} Brilue Engiimer
tria r i

[ Welding, Elsetric and Gas O Bridge lﬂTHull&ln: Foreman
[ Reading Shop Bloeprints O Burveyring and
O Telegraph E [ Delrigers ton
O Telephones Work O Radie 00 R. R. Locomotives [0 Air Brakes
O Mechanical Enginner O K. H. Bection Foreman
B Mochanical Dimnftaman 1 R. K. Bigoalmon

Mnchinist [ Toolmaker [] Chemistry O FMharmaoy
0 Patternmaker  [J Boilermaker [] Coal Mining
[ Bhest Motal Worker [ Navigation
[0 Heat Treatment of Metals [ Coatton Manulasturing

O Avistion Engines

O Automobile Mechania
BUSINESS TRAINING COURSES

[ Businesa Correspondencs

Businees Mansgement
Ciffion AL ment O Letwring Bhow Cards [ Signs
Industrin]l Management [u] ﬂt-ngomphr and Typing
O Traffic Managomank 0 Civil Bervice (u] Carrier
O Aceoumtaney and C. P.A. O Eallway Mail Clark
Conehin, [ Bookkeeping [] Grade Behool Bubjecta
7 Seerotarinl Work O wh Bahool Hul:.uucl.
O Cost Acoountant
O Balesmanship [ Advertising l:| Firmt ﬂllﬂn [ Bpanish
Aervies Biation Baleamanalip O Ilustrating [0 French
Wallpaper Decorating 0 Cartooning 0O Lumlser Denler
ansbip 0O Apartment House Management
Name........ Age. i

Address...

If wou reside im Conoda, send this coupon fo the Inferngfienal
Corrcapondence Schoply Canodian, Limited, Montresl, Concdo

When writing to advertisers please montion Popular

POPULAR MECHANICS ADVERTISING SECTION

US.GOVTJOBS

SHORT HOURS-GOOD PAY |, rrivrx..
~VACATIONS- PENSIONS

$1850 [o S2T00 & Yeai
Btop worryin &lhuutntrikm.]nyuﬁn. hard POS

CUSTOM HOUSE]
ITIONS

times] Get on the government payroll. Pay | 511 51680 to
as high as $00 a week! Bhort hours; steady 53000 a Year
work; vacations. Open to menand women RURAL MAIL
18 to 50, Let me help you. I train you at cﬁ:’:'ﬁ“
home in spare time. I was government $2100a Yr.
Civil Bervice Examiner for 5 years. POST
SEND FOR FREE BOOK OFFICE
It tells about m m'n:meut poai= ) CLERK
tion=; what to et job you #8 5%;3‘ !,'? .
want; how I huwe lw p-N{’Iu‘thern. . | b
(AP S SRR foqually: | MasTen
rite 0 ur n =
PATTERSON SCHOOL, 86 Case T 31200 to

Bldg., Rochester, N. Y. il 52500a Year
e

A Short Cut to

ACCOUNTANCY

HOME STUDY TRAINING (C.P. A, Suga"isinn}
(‘ OO0 pay, quick advancement today for bookkeeper

¥ ar ageountant with thorough business training.
Shorteut *° Business Tech™ course tralns you ot home, for
n better job and more ar—ﬁt one=third the cost and in
o fraction of the time. P, A, pupervision., Write name
and address in margin of this ad and madl today for FREE
book. Cheek positlions In which you're interested.

Accaun an! Purchaz Ing Aguni Crodif amd Callection Mgr.

Hﬂflnimnr “luhﬁuﬂn Hr.—u Managar

INSTITUTE OF BUSINESS TECHNOLOGY
Dept. AH-308 Chattancoga, Tenn.

=MECHANICS

& WELDERS

Auto Mechank
mand. Complete mm&fﬁm - 1'h:|gdn-
acetylens welding, body and fender [B a4 I ttl.f‘
bum ping, upn.if palnting and metal An=
F IJ I E
CIRTULAR

ishing. Fay while you learn, Enroll now
at special low rates. Write .
MICHIGAN TRADE SCHOOL

IT58 Wooedward Ave., Detrolt, Mich.

New York
Electrical

Ask for free booklet S(_',llool
44 West 17th St.,N. Y. C.

Established
1902

“I(NEE ACTION’
for Your BICYCI.E

Float over cobble stones with
1936 Packard smoothness, Sall
over curb stones with hardly a 1arF.
Ride miles Iarther and faster w!th- "
oit getting tired. Anybody
- ottach KNEE ACT ﬂ'\.’qnlﬂ:-

Iy to any make or slze bi-

oycle ln twe minutes with
Awrench, Nothing towear
nut.nr et |u: -.T ml:q r Pnt..

ahls & sl T K
'-IIIIHD Hﬂ HM E1'1
i

s
s [rw
in

i 15 e F I
= I| de l:r LEE dotafls om how to melks m,.,,,-'.m“
i frive

PACHARD KNEE ACTION CO b!.l.. -n'r
4306 Marburg Ava. £

Mechanics
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ART lESSONS

Become Talented Artist with Big Income

Thia thoraagh Daures by '-l Enfiled Mufray, [amoons
Art Behoal m-t:rm:lr.t [ iL may L lemrn nrt is
npare thsme, Tosokbre ¢ T 5 2, lettesing,
RopRlomY, pemapectl AT
ar sEpupnss ol S | ermens Bd
Bhee—no waltiag | L

ustredjons, 1 1
Sand snly $1. 'l# lur I: r-l- l‘---ru postn
pay pustizsn plus postage. MONEY BACK U not d=l

Eigrt now turnlng your lplln dlme lnie M-D !‘I'I
HACINE. WIS,

6

of nlinr | mepe
EDUCATIONAL SURPLY £0. Dapt. MVDZ.F,

BE A TRAINED

AUTO-DIESEL EXPERTL&?E;L

winnts
ay Lo lgood joba

farm power anl I
r?n'1-n|r plan aflsre
k FRE . OF B pE -'
Learn from the pio b

Hie foday for FY r| '3 .‘LI '.I Lj- LI]}..'\J...L J:lrc-uh. M d PHLF =8 F O

]
boarn «fTar. SEND FO R

MOTOR INSTITUTE of AMERICAREELLS
A554 Broadway, Depl. Fi-ii, I:Hmlu. BEOOK!

BECOME A VENDING MACHINE OPE EATDR_""

Own e “ehain” of 1o pennut and ehewlng gum vending ma-

chines Large, steady profits, a8 people ent peanuts and chow

gum daily. Btart with $100. Write for detalls todayl
D. ROBEINS & CO.

1141P DeKalb Ave. IHﬂ-ﬂHLTH N ‘l'.

MAN IN EACH TOWN .57,

auto parts
reflectors, mirrors, ete., mi’ new method: no capltal or experience re-
quired. Outfits Murnished. Free particulars. Write T, ¥

GUNMETAL CO., Ave. M, Decatur, M.

» NAVY SU
s PPLY (

Bargains—Army, Sport Goods, Fire-
arms, Cloches, Shoes, ctc, Send 10c for
new catalog, to be redeemed on firae order

Army & Navy Supply Co. 4772 Lester St. Richmond, Va.

BUCHSTEIN'S FIERE LIMB
I8 soothing to your stump—
strong, cool, neat, light. Fesy
Fnymmm "Braces for all de-
urmltlm ﬁ'”‘.;“ wanted.

N CO.
610 lrl .Iu'm. HIIIHNH! MINN.

Pam In 9

Rheumatism::::

To relieve the torturing pain of Rheumatism, Neuritis,
Neuralgin or Lumbapo in 9 minutes, get the Doctor's
Preseription NURITO. Absolutely safe. No opiates, no
narcotics. Does the work quickly —and must relieve
‘our worst pain in nine minutes or your money back at
ruggist’s. Don't suffer. Use guaranteed NURITO today.

No .IoKE To BE DEAF

=Every deaf person knows that—
‘rlr "i"!' ay mu-h: himz=elf hear his wateh tick after
deafl [or t wenty-five years, with his Arti-
11r'|1 Ear Droms. Hewore them day and night.
In- W wtoppid hia hend
'noiges, Theynre invisihle 2
nndesmfortabie, no wires

or batteriea. Write for

TRUE BTORY, Also

bocklet on Deafness, Artifioial Ear Bram
’ THE WAY COMPANY

T2 Hulmasn Hdg. Detrell, Michigun

ITCHING

TORTURE STOPPED iw one meinale!
For quick relief from the ItEhmﬁ of pimples, blotches,
eczema, athlete's foot, rashes and other skin eruptions,
apply Dr. Dennis' cunhngf antiseptie, iquid D. D. D.
Prescrierion. Its gentle oils soothe the irritated
skin. Clear, greascless and stainles=—dries fast. Stops
the most intense itching instantly, A 35¢ trial hnttllr-
at drug stores, proves it—or money back. Ask for—

D.D.D. Orcicristion.

Learn at Home to Make
- ¥30.750 75 a WEEK

'IDUI
anih i

"I . am
ERFYIEINE
brradeast,
auin Ra-
dinn and
eleririenl
sppliances in l-[n.!n tlenm,
kowe fan (riem §40 ss hileh
n Bl & monih My Hadio
ll'urk aguals =snd nrh-n PE-

rids iy reguler e
J|I|I"'\| J ]HII!}_[l G-Jlllrl:r-
R Aowe HL J‘.\ul. Minm.

Mow Has Flas
Business
“] have &
Mine haiskiess
rErvicing sete.
I um drlllllll:nl
& pood liviag
=gseldom
have = w-ﬂt
1|='|d-1r Ho. If

L it wasn't lar

L Il = |d|I |,|r| shabiy be

(8
l i ||!l|"-—
.r;!x? . KING, 48, -

v, 0, Clrand Rapids,

“* Bmlors
inhing jruur
Coirse wWaN
Hnaljn Experi
far the lnrgest
Epearting
wossde whare in
Hinre  eue
11I'|-l.’t' about
Wil o thank
1. 1 ][[ FF, 6l
Ansidn, Toazns,

% 500

X, L TM-
W 18ah i,

S

MAIL

NOW

J. E.

Diept, GFF,
Idear Mr. Smith:

ADDRESS
CITY

BMTITH. Presldent
Natlonal Hadlo Institute
Washington, Ih. O,

Wlthout obligating me,
boak about spare time and full time
Radle apportunities, and how 1 edn
train for them ot home In spare time.
(Plesse write plainly.)

I o A R D e R e il AGE.. ...

Qel my FREE bouk abuwi ithe sppirtuniiles ln
Madis. Mail i he coupan now, et the Diels abord
this nrw, [nst-growing imdmstry. N.R. 1. Trining
fits yuu for jubs makisg sslling, servicing shor
nisil himg wave Radio sets, t0 hove your own bk
nesw; o bulld, serviee noad install lousd-speaker
Erstema; tn eperide Hadie spparsieae  on board
shlps, I & broadossting or somneerelal land sta-
thon; for Televishon, whick pramises hundmeds of
grud by sopm, nutomoebils Redie, syvistion, polics
Hadia, nnd many otlier branghes. My FREE bouk
glhwas full laformablen anid tells how tolenrn quiskly
nt home ki spars tme. Biop strugeling wlenmg (s n
dizll jub wiih low pay snd mo (wiue, Sine cein-
kng mw lof ihe lwvi-wire Haalle RBeld. Wandireds of
men new b Badie ows Lhelr siseorss 1o N, H. 1.
Truining.

Many Make 355, 510, 515 a Week
Extra in Spare Time
While Learning

MWalsd yvur jobe, ' trais you in s few howrs of your
epam Lime & wonk, The IF'r o enroll | start semils
ing you Extra Mopey v Ahests whish guickly
whiw you bow to de Bade repair jubs commen in
st wvery neighborkond. 1 give you Radie squip-
mant that teashes you o bulld snd servies praes
bioally wveiy Lrje Ol fersiving sl eade [T

W. Hamer, 248 l'i'l'ulr'r Birewt, Ligonir, Ind., ma
over 5500 from the stird of the Course to fis
enanpletiomn,

Get My Book—FREE—MNow

Ay book has shown hindeeds ol felliws how o
make misd mano -trul wih suopess. [i's FIHEE to
oy amisibie felew aver 18 yonre of nge, [nvesti-
E-ln Flod oul w r ilha ilffern:  shout my

mkifes, wWhat atlers who have talien L e doing
I'III!I} |:.|hL|n| TH VT T Money Hapk Agresmeani
nnd the many silier N EI. I. fesfwrea. Mai oo

J. E. SMITH, Pres.
National Radio Institute
Dept. 6FP, Washingron, D. C.

send free

TP TR - i ol 1 - Y

When writing to advertisers please mention Populor Mechanics
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Booklet Free Highest References
P AT E N T S Promptiness Assured Best Results
Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-McNzlly Directory of Bankers and

Bank-Recommended Attorneys, published by Rand-McNally & Co., Chicago, Ill.; The
Baggott & Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation,
Boston, Mass.; Flugel's Law List, published by Legal Direct Publishing Co., St. Louis, Mo.; Amer-
ican Lawyers .ﬂmnunl Cleveland, Dhm, Bankera Service Legal Directory, ankers Service Cu Bcul:un
Mass.; Eyre'sa Law Lut 9 Park P'Ia.i::, New York City, and the Central Guarantee Co., Bankers and
an:.rm Directories, Empu'l‘: State Bldg., New York 1ty.

WATSON E COLEMAN, (e oD C.

[ INVENTORS
PATENT YOUR IDEAS i}

SEND FOR FREE BOOK =l
HOW TO OBTAIN A PATENT

Written by a Farmer Memberof the Examin- | | ——r
i.nr Corps (1822-24) of the U. 5. Patent Office, | = ==
Euu want to profit by your idea, you should ‘“‘- e
e staps to apply for a U. 5 Patent at |
qn:l Your Grat step in to get this Free Book. This
interesting illustrated book contains valuable informa-

R R T e T ALBERT E. DIETERICH
e T L ey s Ponn) and REGISTERED PATENT ATTORNEY

ﬁdrn!'hi‘il S;{nce‘_ :fnll;rt Elr*:i“ be b:rli:m.tllly hF!.nlﬂ-nd 512 B Colorade Bailding, WASHINGTON, D. C.

atlen Grfey Wiho 18 also a T
?h?t:nb:r :Il tl:EI.E::minin‘ Corps of th:rl U 8, ]=-1.ur.|t SE':::+ Booklet on Patents sent _rl'EE
All communications confidential.

MAIL COUPON TODAY for FREE PATENT BOOK snd WECORD OF INVENTION Ferm, who derive largest
Rs profita know and heed
c A R L M l '- I— E R certainsimple but vital
REGISTERED PATENT ATTORNEY faots ?ﬂfﬂr&rlFPb'an i;ﬂ;‘ PBtFI’%t-‘B d Dﬁl'l[r h];ﬂl’.llfc l‘ﬂ-tE_ntE-EE‘II.HE,
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE gives Lhoss IROLE, SEnG tred. 1rade Marks—Lopyrights,
LACEY & LACEY, Est. 1863, 635 F 51, N. W. D INGTON, D,
= 1638 Woeslworth Bldg., Dept.66A, New York Cit - be wt 5 WASHINGTON, D.C.

L ]
I MILLER BUILDING, Dept. 66A, WASHINGTON, D, C. l
Huw!mlﬂ“ﬂnuh“.l‘ﬂnﬂl_"”_

Invenhons Wanted
Patented or Unpatented

atented and unpat-
us what you have

We suceesalully sell inventions,
ented. Write for prool, and h:ﬁ
for sale.

Chartered Institute of American Inventors

Dept. 4, Barrister Building, Washington, D. C.

Inventors and Mechanics

Planss wand
| Tieney i —— 1 'l'-‘l!a,_pf‘-*':" Send 10 Cents in Coin or for
I name ; fos e 7"‘ Material and Gear
: T R T SN -IIE LRI CEAR & NP 0
" R ) I e e ey Bt ol AR R e R Lo e : 96 Holmes 5t, N. Quincy, Mass.

OSEETEEC T T Sav Your Feet

PATENTS—TRADE MARKS W o e s sl your sulon:

ing with the flexible “ne metal™
All inventions submitted held confidential and ARCH
given peraonal attention by members of the firm, HEEIIIEI' SUPFORT

WEITE FON FREE B LET
Form, “Evidence of Conceplion' and instructions,
“How to Establish ¥our Rights''—FREE!

MHGAETEH ALLWINE & ROMMEL
nt Law Offices
412 Bowen Illlg Washington, D. C.

HEEFNER ARCH SUPPONT CO. 852 M, E, Taylor Buiiding, LODESVILLE, T,

STOP Your Rupture

Why worry, suffer with that roptore?

Im-buntmrl plinnea for all l'nl'mi '
redocible DE:I Automatis air
euhlnn acting no agentta ulllt Hmrl
has brooght happi nm l.nt
m?‘iw' Ba 4 hn‘lEh,I .Ionl. ;'4" lold I rln!=
trial to N WARra o tat aver m
today for fall

Writa information sent free In plain envel
State Strest, Marshall,

UNPATENTED IDEAS
CAN BE SOLD

We tell you how snd help you make the sale.
Porticulara, with list of manofacturers and
wanted inventions, sent free on request.

Write W. T. GREENE
%73 Barrister Bullding washington, D. C.

mm—r. 111-D

Delaya are dangerous and may be very promptly ummﬂqtenmmuts and mﬂ l L- F Rﬂﬂdﬂiph 302-D Victor Bid
- -

costly. My personal service assurea you a copy of my 72-page hooklet. Or, Washington, D.C,
prompt actlon, strict confdence, and a you prefer to read my booklet frat, w1 | Piease send me at once, free of chare, your 72-

t that i the attached coupon at once. I will also . .
S B0 & EaoNel o e N end My Record of lnvention” form, | Pa&e booklet and “Record of Invention™ form.

and deseription of your Inventlon, and {Over 38 years experlence as 1 Reglstered l
£5.00. I will make a search and report Patent Attorney.)

A PERSONAL CONFIDENTIAL PATENT SERVICE— R
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you've GOT TE! INVITE BILL SMITH TCI Y
YOUR PAR JIM BROUGHT HIM ./
5 DVER LAST r-'c' T AND HE ¢
PLAYS THE PIAND BEAUTIFULLY

F'LJ?E_U..-FE"E ALWAYS 50
QUIET IVE HARDLY NOTICED HIM
e WONDER HOW HE LEARNED?T

$ Bl SMITH2 | NEVER KNEW HE

LET MUSIC MAKE YOU POPULAR

Easy to learn this < short-cut” way

U',\‘LY a few short monthe ago Bill was a back number sociafly,
At parties no one ever notleed him. He always sat alone, en-
vlously watching other people do the entertalning.

And then one day he read about the wonderful T, &, School
course, and how anyone could learn, at
home, without m teacher at one-thind
the cost of ordinary old-fashioned meth-

LEARN TO PLAY

BY NOTE ols, Hs sent for the course and that
Piang Vialin duy morked the turning point in his
Guitar Saxaphons lifel
Organ Ukiilele The secret lies In the nmazing print

and picture method,
U. 8B School of Musle, With this sim-
plified, *“‘short-cut' system, you are first
told how a thing ls done, then an 11lus-
tration shows wou how, and then you

Tener Banjo perfected by tha

Hawalian Gultar

Piano Accordian
Or Any Other
Instrument

FREE BOOKLET AND DEMONSTRATION LESSON
In order that vou may ses how really simple and easy this coursd
Is, the school will !en11 you p free demonsiratlon lesson and ex-
planatory bhooklet, No matter what Instrment you want to play,
the booklet will show you the amagingly simple principls on which
this method s bullt
Fill in and mall the eoupon below. Act at onee. No Dhilllﬂl'm
U. & SCHOOL OF MUSIC, 76 Brumswick Bldg., New York
Instruments supplied when needed, cash or muh

U, 5. SCHOOL OF MUSIC
76 Brunswick Bldg.. New York Cit

Bend me vour amazing froe book, *How You Can Mnastor Musio
In Your Own Home." with lnspleing message by Dr. Frank Cranog
also F:J'e-u- Demionstraotion Lesson and particolors of your easy pay-
ment plan,

Nmﬂ‘ EEsREER AR R NE RS BEaatEEREEg RN e R L L)

AQAreES covecerssastsinrsasssiss srsraertrssttasspissastaasnnsats
}[nw‘:uu

INEITUNMOTE . o s s sassansassntssassssnsssnannnnd I““-u“mm{,alli L

LEARN IT

PHOTO-ENGRAVING 4 son

We Furnish all equipment and materlals

Including large photo-engraving camers oomplete
with lamps, Jens and sereen. When you hiave fin-
Ished the eourse you meat-uhh & good pay Inﬂ'
Independent business with the equleant furnishe

or work for others at a big salary. FPhoto-Engraving
offers grester opporoenities teday than say other ndystry,. Every
phetiars in§ his tasue of Populae Mo bagn s wons engravid by 1 be props
b f ean we tesch you. Esrn eood mnnn w hille ’Fllhlh; Welte Luday

1
i :l

for our pew Husirated enialog whr was engraved on egulpment
mush ﬂl wi furslsli. You will sot ba obllgated in oy way by writing

Bohosl ol Pholo-Engraving, Dapl 166, Aurors, Mo,

HE Learn easily and quickly in apare time. FPrae=
tienl work. No text books. Old establinhed
ISI achool. Low tuition—Eney terme,  Send for

HGmE Page-Davis School of Advertising
Dapt. 115-A. 3601 Mich. Ave., Chicaga

%, '

SHABBY CARS VEN NEW LUSTER AND SHINE
Men — ji"s unhbe sllevable, mirnele! KAR-ND
Gives them like-pew shine. Not a  polish,
wax, ur pmint, but a real finink thal lasts B o 13 montha.

Uireater opporunities now in nd yertssing-
Jree bookler of dnderesting (nformation.
NOT A WAX OR é’fll.. SH—LASTS 8 to 12 MONTHS—
refinishes old shabby cars in 8 few mEinutes,
« woahing, sunsbing, lmg wear. BMeo ribbing—

|.- ||11-|1n.; — i wazing. Justapply with g,
teed.

Quanmt
FREE SAMPLE

What a profit-maker for aramts nnd distribadora?
Milllsns uf cxrs noed Lhis wew LOW PRICED
NIG PROFITE—uwp to §7.00 i an
Bsier, susy, Ten s ml dﬁrru'mutn:l-m T

man's car sells him Hurry—g=t F1 !IE
BAMPLE whi=h pnrrru hEI rlnrru- Write or wire
toeday. [Natwibntors Wanird ¢n Farrigs Counlfifi,

KAR-NU CO., Deps, B-30, Oukiey, Clacinnall, Ohin
When wrttm._; pl‘cuac mention Popular Mechanics

nisto Naisker,

Tu.'\'l "'l"'L"rT
CLERK

U. S. Government Jobs

J —— —— ——

START $1260 / rrankuLiN
TO $2100 -
A YEAR /  Toshester

Gantlemen: Hush to me,
lfl"ﬂ‘.l E of eharge, list of U
8. Government big pay cull-
tions. Send me FRE
page book describing nuEurlH,

MEN—
WOMEN

Paid Vacations & hours, ]T‘n'[‘li. vﬂ«u.mtinnll anid
z giving full particulars on how to
Common education ot & positinn,

usually sufficient

Mail Coupon ;"’ T S P .
Today—
SURE I Address, ..
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“Here is my homemade wvehicle, con-
structed of two bicycle frames, ten feet of
water pipe, bicycle motor wheel and con-
necting parts. It weighs 175 pounds, gets
100 miles to the gallon of gas and travels
twenty-five miles an hour. It provides a
fairly reliable method of transportation for
me as I have no use of my lower limbs."—
Kenneth Dwyer, Binghamton, N, Y.

Yes, Yes, Go on

“I noticed in the
January issue the
statement that a
porcupine does not
throw its quills. I
agree with you
that a porcupine
does not shoot his
quills, but should
he use all the
quills out of his

tail, he can do a very good job of getting
at the reserve with his tail on his back.
And it's those that he really can throw.
I am speaking from experience.”—John P.
Mihalek, Sheridan, Wyo.

The Answer: Molecules

“J. 0. Perry asks why when two smooth-
surfaced objects are slid together with in-
ward pressure they adhere. This is molec-
ular attraction. Two rough surfaces will
not do this because there is a layer of air
between them which prevents or inter-
feres with this force of attraction.”"—Wil-
liam Anderson, Johnstown, Pa.

A Builder’s Plea

“I find that it would be helpful if a list
of items needed were published near the

end of construction articles.”—A. Lovin
Konold, San Francisco, Calif.

Don’t Argue with Her

I was to meet

;I-'p.!' 3

¥;§L Vg my wife at six
A = ]';; o'clock, At 5:58
i o : I hopped in my

car. I had two
miles to go. 1
; drove the first
n }‘é mile at thirty
miles per hour
and the second

at ninety miles

per hour. My wife said I was late.
Why?—Puzzled.

—

4
/

Why Pick on Our Janitor?

“The majority of our newspapers and
magazines are nothing but yellow adver-
{Continued to page 33A)
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SUPERCHARGE
PRINCIPLE

ORE SPEED
MORE PCWER
NEW MOTOR iypy
111 CKER STARTING

Guaranteed
Gas Savings

VACU-MATIO proves itself om

i ——— 3 F i ]
._,-;"f: .:.-".-:-_'-'_ i —— v, -._a 1
#‘ every car. It ls gouaranteed to

nt
fg_rb relﬂ'l' fﬂ rol glve worthwhile gas saviogs,
Emms quicker plck-up, and more power
.#""M et Bm or It costs you nothing. You can
AT TLAST! Automotive engineers have :l:]ﬂtgwﬁllntg;am pnI:';:r:Lu
emasghed down the barriers to perfected com- o0 you quickly notice the
bustion! The new VACU-MATIC solves the secret cash savings on gasoline.
of greater power! With alinost magieal action, this

nmazing Inventlon Instantly puts new life and pep
In any motor. It adds milenge to every gnllon of Fits All Cars
gnsoling , . . produces split-second pick-up, sensitive
accelerator response, quicker starting, greater EEEJE: Tn]ﬁm:blﬁlmﬂm
apeed and smoother running, into one unlt, correctly adjusted
- and gealed gf the facfory. Noth-
Qilmatiés -~ Nothing Like It! Ing to reguinte. Any moforlst can

] attach VACU-MATIC In tén min.
The self-starter—four wheel brakes—knes actlon— utes. Onee in, its only reminder

strenm-lining . . , nnd now VACU-MATICO|! The
sensationn] money.saving lovention! With it, en= m::‘rg;:: i.ﬁ“ﬁ;" FT‘:':: :’:E
glneers hnve achleved a praciieal means of bal- !

the savinge it affords your
ancing alr and gasoline antomatically for all speeds. pocketbook,

?lrtl..n&ﬁn i= :erjf ]dil erent ! It ?[mt?te?lé]:: the

super charger principle by automatleally adding a

charge of extrn oxygen, drown free from the Fm m
outer air, inta the heart of the gns mixtore, It I8 Yon owe It to yourself to know
entirely AUTOMATIC and allows the motor to  all about this remarkable discov-
“hreathe” at the correct time, opening and closing ery, Mall the coupon below.
autonintleally as reguired. No ldling troobles—no  Siart saving gas wlth VACOU-
carburetor adjustments necessary. It i so simple MATIO and enjoy a new driving

~HiIT

g

wannAAN
A
.~1-"*Iﬂ

%\

$1802°.YEAR

"n an Internatlonal track on &
round trip to Cleveland, 885 miles,
It saved 19 gallons of gune"—JSfames
Bezley, N. ¥,

“On my V-8 Ford, It works mirsclea
Its added power, scceleration and top
speed haw sold me. The resalin are
lijnl'ri.jrrhl.:*.-"—-}h‘."?ph Fields, MNass.

"Very glad to eay, the Bolck showed
an Increases of 5 miles more per gal-
lan."—A. ¥, Grove, Wosehington,

o my Ilrmn ith, 1 nhrn.m'l.'l. Al AT-
erage of 23 miles per gallon, am in-
crenes of 7 miles, 'Thls mrans & sav-
Ing of ¥15 a month or §180 & year."
—F. &, Peok, Calif,

“It saves me one gallon a day. 1

had to buy B gallons each dny—mnow
only 4 gullons,"—L, V. Bweect, Pr

MMy Chevrolet certalnly runs gmaath-
er, has more power and snap fo it
gloee 1 put the Vacu-Matle on'—
& . Nelepn, Minn,

m omy Dodes B | gm getilng 0 more
miles |.r~r gl:!_ with MOre powEr ndl

fek-y i= nll 1§ ikl :
,'...|, _L..~ :,. ! Bt ,,." ;.';fr’ il it will amaze yop—so practleal It will save you thrill! There's no obligation—so
T have tweles Tacnmatles on eaps § 00F dollars on gas costs. get the facts now! Write today!
now, and they all show an Increass
fn mileage, The car owners are very ."“h '-‘ [ ——— -m m m— —— —
oty _i.l :M.L:.l,, d Salesmen | THE VACUMATIC COMPANY = |
b a model A Ford at 40 = 20K tate 8L, Weuwatosa,
r:lr!- |:'“LI-‘.}I n“_m s rp'!—'-:l---d[ -1:-: T:I-F;F VAOQU-MATIC offers a I Gentlemen : Please send me full partiealars Dﬂlll:!ﬂll I
Lh a g 1] bettEr 1 ,‘L,;p il gplendld opportunity for the Vacu-matlc and detalls of your Frea Offer, EE
smoother runnlng, — Wm, Lyons, r'n. unusual sales and profits. l course does not obligate me in aay way. (]
1 have been placing Vaco-matlcs on E\'t'rr oar, h‘“'ﬂk—. tractor l
expert |-||.|.||rm||5 care. All are well and motoreycle owner a I [T Oy S (PSP ) T
pleased.”—J, W, Donahue, W, Va, prospect.  Valuable terrl- |
tuﬁu now h’ll“! I]'Eﬂ-‘i.gthL l BOITERE . ..ccvincssssisassnsnnnERRbaREREIEERIRRARREE .
Check and mall coupon. | o e L |
I‘-'Ith!l. I: n tr :.nturntid o nllln,p.' prn'p-u-llﬂnn
The VACU-MATIC Co. Wauwatosa, Wis. 1= -~ l:‘— — _' — -

When writing to advertisers please montion Popular Mechanics
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TU Prove in the first: 7@1’;
that I can Make Yor a New

Dﬂ YOU want blg, smashing, sledge-hammer
muscles all over your body? Husky, broad
shoulders? Deep, powerful chest? All the pep
and vigor of o * as nalls’ ath-
lete? Glve me just 7 days—one
short week. I'll glve you the
PROOF that | can make you a
new mam—with a real he-man
build, glowing health that resists
slekness, enda plmplea, skin blam-
Ishes, eonstipation, other troubles.

This

‘m’,':.!'g"m Read the reports below. That's
Being the klltlr;;.'l. of diaEHULTH o u{r‘:
L W my overy—JLiynam
.ﬂh‘ln Away ‘emrion. My free book, “Ever-
Tt aniiiptte | lasting Health and Strength,”
I fimelves  jlgh tells how 1 enn give YOU a
nn & hisek ma- body women admire and men =

hogany hases, 1 Mvy.

will sward B

el T m| The 97-1b. Weak-

improvemesl im li“wn. . -u
“The World's

Meoest Per-

his  develspneeni
within Lhe nexi
tiree mnmths,
fectly Developed Man™
This new photo |8 erachly
how 1 look today. Yet
once | was n 97-1b. weak-
Hog! Timid, self-eon=
selous—never had good
times. Then [ disoovered
the searet of my Dynamic
Tenrion method of body
hul!rll.nﬁ It uhl.nn:ul my
entire life. t'ﬂ. lew
won e the tltlu. ‘The
Rarals it P
Vil Aan n
what my amuzing u-" Puts FIVE
did for me—what It has INCHES &n
done for hundreds of other Chest!
fellows like yoursell—it SChest gukned fivs
can now do lof YOU, too! 1;::;-,: e S
o l-h'-nllll
I h.lmh l||E|_lh||1. promise wiik ubles, eoned
gk Yon bagn n gone ?’ul.lh
I--L“.EE nM{ FEEL the differenes n-'- AL, — o]
ot opee, What's more, it's lt'l'ul-l Tobiny Finkbons,
fun to build & hasky bod g--l- ?llldd.lll-nwn.
Dymamic Trnsian way, al ks,
i jmnt A few minubes ¥ H-HJ

you dom't have tn by any cin- GIIH‘I 20 Ibs.!
trapt s that might strain yor ‘Gained 20 Iha
heart or oiher organs. I'Hrmiu 185 kiches

nTEe powerfsl

Mail Coupon for :..;::.E:'.;E_!i.‘" -
H" .I. “'M ::rl.rn_ lh.mnhl

Bikley,
Book—FREE ! | ¥ Webis *“""h .
Results In photo
Make mo prove in just ¥ da
Ihnt II_'."'H..N [l‘;‘l you the ONE "EEKT showing
amashing museies — power
-hl-ulrFlhn-]—li-—p ih-"':ul— -uiltl.::t. '"#",‘:r ..I how
‘round health you have alws diff alras
-:.n'l-d M-I.iﬁ:npﬁm for l'él E E.I'r.u'r':udm, ,.|:irj,l,: CHARLES
Vi~ a3z
DL: II!ﬁl-h and Birength ™ -"‘l.lllﬂ.:;g?t;:.: ATLAS
idress mn pereanally. 1'H send 1t s B8 Hiin. narmal,
kh;;n-a!ru.:'nnl Bl rn-r IG.I‘;II lﬂ*i In gl ded I looks
s man of wriien !
RLES A Dapt. BF Hﬂ I:1.-u TO
1|1|1: East m'iu-— Haw TﬁE.h DAY

- - - L B N 0 0 N |
CHARLES ATLAS, Dept. 8F
115 East 23rd Street, Mew York, M. Y.

1 want the proof that your system of Dynamie Tenrlon will make a

New Man of m ive me o healthy, husky body and big muscle
development. Send me your free book,  Everlasting Health and

- N . .-

Btrength.”

Name....ccvavu-; i
(Please print or write plainly)

Address

Y s ik s s T R e e Biate. .....

When writing please mention Popular Mechamra

POPULAR MECHANICS ADVERTISING SECTION

NOW | KNOW WHAT FRED MEANT
WHEN HE SAID HE GOT HIS PAY BOOST
OUT OF A TWO DOLLAR BOOK.

PAY RAISING
EXTRA MONEY

BOOKS

THAT WILL HELP YOU
WIN SUCCESS

You, too, will find the selected list of practioal books below just
what you need to help vou improve your job, prepare for o

better one, or add to your income through spare time earnings.
Thousands give these books credit for their success,

SEND NO MONEY!

Add name and address and mail.
{(In U7, 8. and possessions.)

add 10 cents per book for postuge.

wanted,

price plus {ew l:nntsJ'lDﬁl‘nﬁt.

remit with order an

Use this advertisement as an
order

blank. Check books
Just pay mﬂtmat;

POPULAR MECHANICS PRESS

Reom 53168

AlR CONDITIONING
Live Fleld; Great
Future. . . .. 51.5
AUTO ENCYCLOFEDIA
The Famous Dyke's
Latest Edition. . .. . $6.00
II.I-\I'. GENERATORS
N a.tl.e 'I-"mm Old Auto
............ 51.00
llltﬂ HGU!ES
““ﬁ.'“ to Sell; Eam
L= b ]
BOAT #-Dnllﬁ
Power, Sall Ibmlnl.
P |:|I P ’

53.00
BOY HEGH!.NIB
Humred_q Things Boys
Can Make. . e
BUILT-IN FURNITURE
Take Orders, Make
h‘[nna_;!.... ee . 5050
CARPENTRY,PRACTICAL
Complete 436 pages.
1046 Editlon. .. ... 52.00
CHEMISTRY.
FRACTICAL
Make Il:llmi
Thi I‘F lTl-e .52.00
TE
173 l;uts-m I'Ilaucﬂbt-d
Pie I.I.'l.‘ﬂi.... e R
DIESEL HANDEOODK
New! Latest [nfor-
matlon. ... ...
ELECTROPLATING
Modern Practice In-
cluding ™ lokel, £ine,
Cadmlam and Chro=
T PO
FURNACE HEATING,
WARM-AIR
Every essentlal cov-
ered. 58 pages...53.00
¥-i FORDS
Ao A" and "B
Models, All New!. 52.50
FORMULAS
10,000 Money Mak-
ng...... .. 5400
Flﬂﬁ INDUSTRY
New! Raise nnd Sell.
Frofits] . .52.00
FHINITUH‘E HIHH.IHG
Tools, Materlals, [}:-““

HTPJ‘EBTIEH i
Hnw to Be ome
.52.00

xpert. .
HTH! WORK (Mata ]

55.00

$2.25

Dirilling, Threading . . $1.00
LOCOMOTIVE
Folding hlrt ithm'n.
nll Parts. . .§1.00

LOG l:'r.l.BIHi
Engy Plans; Iiui!d !I'nr
Proft. Value -§2.50

il

 CORTTIRINE

200 East Ontario Street

Chicage

MATHEMATICS
Easy Gulde for the
Practical Man $1.50
MECHANICAL ﬂ-!lﬂlllﬂ‘r
Learn Dirafting ; Good
Bularies, .. .. $1.00
MONEY MAKING IDEAS
1000 Wavs to Make
31000, . . ........ $2.50
OCEANLINER EURDPA"
M]nlmlc 8 QHten.

ri
FLUHIIHG
ai}  Facts Every
Homeowner thull‘l

Know HEEEEE - A
POULTRY AL
Bresding Mannge-
et tect Your
P s

Tofitel...........
PRECIOUS METALS
IdEntlfF—H{l}’-—ﬂglh -
nn .o o 51
FIIDEF CTORS'
HANDBOOK
How to Mine, Ap-

nlze, Equip, ... ..%3.0
Illlﬁrﬂ it

Amateurs’ Handbook
Cireuits, Hepalrs,
| T AP A e
RADID SERVICING
T rte, Kinke e 400
i il 144 =
REFRIGERATION
I.ll:ﬂr]l: (JM

si.00

Mo
!-rncutmnl Euea

RN i -]
SHIP MHD[L b
LIIHH‘: Tﬂ;:l Flﬁl’ﬁlil
verelgn' o 5
SHOP NOTLE Linnany™
r"ua] 2000 1!'!-'Dﬂl.1ﬁfn][
nuur"u.uum .
Modern, 400 P:Em
STEEL SQUAR
How to Figure Angles
ol Hll‘leﬂ. Ih.mﬂ»,

E1 51.00
iTﬁlll.GE IlTTEﬂ'i!i
‘HR'!" IIIH:: to Bulld, -
epalr, Charge,
TOYS
For Amusement or
Pront. Iu D=

.51.00

UPH IEL!T ERY
Mg&y‘u i ngl;'.ltl:trkm st

n
Ill'll.rﬂilﬂﬁ ENCT#E‘E‘

Covers all kinds weld-
ing thoroughly , . . , $5.00
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{Continued from page 30A)

tising sheets and willing to lick anyone's
boots for fear of losing business. They are
cowardly that they dare not print the
truth and real facts, except scandal, mur-
der, crime and racketeering. Most of their
janitors could write better editorials than
those they publish, and I dare you to print
this and tell that it's an untruth.”—Fred
W. Clute, Dubuque, Iowa.

From a Short Driver

“Are all automobile designers six-foot-
ers? I am only five feet and two inches,
so when I drive I am forced to peek under
the rim of the steering wheel or stretch
my neck to peer over the top. Someone
would sell a lot of cars to us ‘runts’ if they
wotld adopt a three-quarter type of wheel
like airplanes use. Just ‘saw off’ the top
of the rim. It would improve vision and
it would make it unnecessary to slide un-

der the wheel when entering or leaving
the car."—John Smith, Chicago, Il

Who Can Beat It?

“I notice where
one reader has
been with the
magazine since
1908. I saw the
first copy of Pop-
ular Mechanics in
Winnemucca,
Nev., and liked it
so much that I
subseribed for it,
continuing to the
present. That was,
{Continued to page 36A) _ °~

340 a Week!

without Leaving the House

Wa show vou how to make big money decorating fast-sclling
Giftwares and start you off with the big complote 10 Artist’s
Cuthit shown above, Also Free Iden Book that hns started
hundreds of men making big, easy money.  Unpe Fireside
Member says, '] made £100 on furniture in one week,'
Another writes, ' My sales were 8500 for 5 weeks, This is mv
firat year.!” It. M. P., of Illinois, says, "I did £3500 worth of
business last yvear and over £12,000 this vear." . W., New
Mexico, reports 1 would not take 1000 for my Course'
I you really want to make big money a guaranfesd tncame
oppertunity is now ready for vou with Fireside. No tiresoms
study. You learn by doing.  You make good money prac-

tically from the start. Our FREE Book tells you how, Hend
the coupun for it.

NO SOLICITING—
NO CANVASSING

It's pasy to dlspose of everything you
mnkﬁ d“ur ulqi--.lil__:'.a.utlfl.'mm.}n Sales-
man s A e eelling for you.
This vendor |8 deslgned to guickly
find cash buyera for all the Gifc-
WAres you can turn ouc! Mo
soliciting or house to house can-
vassing required wunder  this
method. Nor do vou peed an
artistie ability In order to suceeed.
Blmple "rinﬁhrf.- Method™ makes the
work easy toe learn and casy to do.
Under new I'lsndynur memmbership
need not—should nor—coost you a
nny. Get full detalls. Coupon
ngs everything.

FREE Book on Decoration

Mail the soupan
NOW for the
bijeautiful
new Book on
decorating at
home for big
money. A new
plan that gives
yoil & guick
gtart Ineluded
free. Mall rou-
pon now while
openlngs for
niw moembers
are etill belng
offered.

FIRESIDE INDUSTRIES
Dept. 6b-0G Adrian, Michigan

Fireside Industries,
Dept. 6b=-0 Adrian, Michigan.

Hend me FREE Book on Home Dee-
orating for a blg steady Ineome, Also
how to get the big Artiat's Outfit,

£y 11 PR Gy B H G A RO
Address, . ...... . . . iiciiediieies

o115 S 1 1
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The MACHINISTS’ Home-Study
Course helps men get ahead

A man ean go just so far in machine shop work with only his
every-day experience to sid him, The men who get ahead
are those who equip themselves with knowledge—who prepare
to take advantage of the breaks, Many have done so with
these practical books; you can too.

AMERICAN MACHINISTS’ LIBRARY
6 volumes=2000 pages=Z,500 illustrations
{A combined home-study course and reference library)

This library of machine ahop pracilos was written for practioal men. d imta, HH"E

It glves yon the hest methods for every kimd of marhine shop work. ; i and
It explains machine tools pnd thelr operation, tool work, gonrs aodd
grinding, jlgs and Axtures, automatic serew machines, thelr tools,
nehes, dies, ete. Plainly written—eompletely Hhustrated—ithe best
of help to the machine-shop man who wants to advance hlmsell,

No money down—
only 7¢

st manufacturer. Bea

ﬂ:ﬂr denler or write o= for

ome Trinl, Easy Payment

. Mention instroment.
l:. 'II. GIIHH I.TII. Bnu“

MCONN

' 25 Plece ELECTRICAL
lﬂwl EXPERIMENTAL KIT

| -:BHH\'-H“-L BOOK CO.,, Inc, 330 W, 42nd 5., NEW YORK I A, C. 110-yelt genermtor—umall T). 0. ma-

Bl me fog 10 days” Ires etaminsiien the AMERICAN MACTIINISTE LI= I rr—325 Ermuinn csommercial appe-
I hﬂ#ll.‘l' nr whluvq 1 -m ennd $1.50 in Il:n daye wnd 52 monthly smiil nw tatm—15 Ibe.—80 faacinniing axperimenial Oejginal Cost of I‘uu il.‘n 50
wfenind pries of . I mob wandsd, T will reiiarn Uhe books Dot pa ] Henndonal myer your own m—ullhl l.ru
| 7% loirirs Broimps akipment willa piaialy nd fil 1u A Tineed {isha 4000 11, range—seerst de SPEﬂl_l,L only s ‘,
Laabil ails

I | IIﬂ-MH- uh-ﬂrl-rh —thinf d.! tqr—nnlmh lmulth 1lul

L RO SR whe,ete. F R E E wik kit, Bhort Course ln Elsetricity—Lab. Bansh 'llhllm‘ll- I‘rh.t'
l l Order digset from ad, or somd name fur Free BEaperimemtal Osislog. Bend NOWI
I 2 - R l E“mnu “LHIE: H_' h: n‘_l' u"m“ m._

| Begin Today. Write [or sy Free Book, "How o Became a1 Dosd
| Pemman ™ Tt eontmims speclmens and tells how oihers lonrned Lo
wirlls in sparm Uma., Your name sleguntly writien om s eaed iF you
| encloss dtamp for posinge, Welis inday, F. W. TAMBLYMN,
418 Rbiize Bldg.. Kansss Clty, Mao.

LEARN WATCHMAKING 555

With Trinl Tools and Elgin Model—§1.00. Com nlnti Instroc-
“nhi 20 Tl Laswoms, §§ Modelbs. 10 Nesssemry Tonls, “un ] ﬂil.lh*
ol Parts, Tools xnd 'Wateh Barpning. Terric Opt iam, Hnine [enlers
P;?HJM—SHM 'a’llu:l !]l.w.lﬂnl . B'.A. mieh $10.00,. Elgin
e G250 i Wateh $6.00 e Blaisless Cases. 3000
Watekss ot 0 I"rh-i ig Ball., Catalog Umnl
BTEWART WATCH CO.. 306 M, i'nl.t. BT. LOUIS, Mo,

Theres IJuu:ker quqer
MONEY for YOU-in

POULTRY

Earn $1,000 to $2,500 a Year or

Havnla Business of Your Own! LOOK! Baby Chicks

THOUSANDS WEEKLY ALL YEAR

& 'I'..“TJ n A0 bresds.  Hybehl Bisby Puilet Caelis
erela, l WR{J Druedel g s, dn-l:rlq - -

In hu-lmu ﬂ' years, Caisbug fres
Gambier, O

RA| E I!ABBIT%R Us

Whether Euu want & job at good
&y Or n |-R|]1.'|" profitable businoess
of your own—=the Poultry Industry
offers you more than any other.
There's a sho @ of poultry moest
amd eggs — a shortage of tralned
poultrymen. I'll train you gquickl

ot home—to All & good job in § m|.1

try—and our FREE Students” Em-
ployment Dept. will help you get one!

T
e T Aty E:.I:'HELT;T“- FREE Book Shows the Wayto

No matter where you llve— Big Pay and BIG Profits
clty, town or country—or Afail eoupon below TODAY
what you do now, my —for my Hig NEW FREE
proved methods will assure Rook, * ﬁuu to Halse Poultry
your suesess right from the for Proft’ My forty years
¥t 0D TP R G expericnce aro yours. The

nel, il you chobes (o slar your Poultry ]lll‘lulltﬂf
awn uminess, 10 show wiu haw e needs YOTT, Yﬂuﬂﬂﬂl

Bsby T
N, .LEI Ilﬂi-':'!. ﬂn:l-:;:

moke your tiay vestment muit  my bouk, Gt (1—and got Ensy Lo ralse. You got your money
ply Weell mutoinaiieally. What I' im lime for the BIG fnr ulm
gamo fur Shpusands of wihers - Uhai's :L.n'..". i them when anly 25 days eld. Particulars

[T of
L. l hm,n e :%‘mhﬂllh -
and ploture book for 3-et. U. §. stamp.

Write PR COMPANY, 635 Howard St.,

Ih-l. All for 1D centa.
101 Main S, Holmes Park, Mo,
for you every week In
the year ralsing ROYAL
baby birds. Orders walting
Tor hundreds of thou-
Melrose, Massachusetis. Hefer uny bank,
Slow Speed Wind Charger
from old auto generntor. We show you how, Mako
money bullding for others. Llght your bulldings and
Bakion, with 30 Olher Foberator changia. & Batazaetion
= 1 other gl
Lights :“uu:rfmud ar dime refunded.

LEJAY MANUFACTURING CO.
1447 W. Lake 5t. Minneapolis; Minnesota

1 enm du for yeu.,

)
E
=
éh
=]
=
-
[

NATIONAL POULTRY INSTITUTE, Dept. 38-A,
Adams Center, N.Y., Att'n: Harry M. Lamon, Pres.
Dear Mr, Lamon: Send me your FREE Rook, " Howr i0 Bater

Paullry for Profit.” 1 want to know more about m Oppor-
tunity to make £1,000 to 82,500 o year, spare or full time.

=
bt

RMTRIR . oo 4o D A R R M AR 8
L e L Y T Lt eI Wheii fl‘i'"Eﬂﬂ ﬁ'h"ﬂ-?f' st foa Pﬂﬂ-ﬂ-:ﬂl‘ M echanics
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TRAIN FOR AN

At America’s Most Distinguished School
ﬂf Aeronautics

Practical Courses in CURTISS-WRIGHT TECH
CRAND CINTRAL AIR TERMINAL

ADVISORY COUNCIL AERONAUTICAL ENCINEERING LENEVLE, Ly ANCELES, Wity

Flease send information on couries

The Presidents of Douglas, Northrop MASTER HECHAH.CS checked

Lockheed, Menasco, Inter-lgland Alr EI U lj

weays, Consolidated, Kinner, Curtis s !
:\""THH i EL,,.,_,“_-.-_.":;.._, Rert. Limited Enrollment, Fully Accredited Aera Master Aircraly
and Curtlss-Wright Airports o Engineering Mechaniet Matal

Th::c'::".T;r:*_::.'r::,::..;:::;»:f;:-l;1IH CU RTISS-W RchT TECH Date | plan to enrell.....covincier oo

engrsl Managers of Vultes, and MA|JOR €. € MOSELEY, President
Wilmington-Catalina Airlines CLEMDALE, LOS ANGCELES, CALIFORNIA

Wrestling Book FREE  DIESEL POWER

Learn to bha an e&xport wrul“ﬂl‘ Enow scianiifia wres®ling
self- !.nr.rm-,- wrid .|'||J|I||| e (T

|
|
Gl e B it WONLD AP0 | A Coming American Industry
|
1
|

Frank Gotchand Farmer Burns

Esaily, quichly loartned at ||'::"l" bea kil ful, leyrne
Lhya :-q,'.l-lulll:'n-1 the tricha, the BECHE
dar ".: .hll u.rﬂr.ll]ll:ll-l"llfl

trkla Nofir pranm with
wWoNDE I-"-I: | |qn P
|: w aiwd mlan for b m!  Writs Illll'L r
WRESTL TNT ik LFHI- Irl_l:!ll,h[.d-ilru-pirt wr—tell nnl mboutthis &6 pear ol |J.
for | HEALT! el , Send § cents [orpostage. BOOK FREE=Sinte your AGE.

F_\-rmer Bill'l'l-l .ﬁ.:hwl of Wrestling A337 Elwood Bldg., Omaha, Neb. il

TeE internal-combus-
tion engine represents
man's supreme iriumph
of machine power.

'- 1
| Diesel engineers are in
| great demand. Many
No Obligation to B - »| are acquiring necessary knowledge through
N e T e | | W | spare-time study of this modern L C.S. Course
zﬁ.ﬂ:{:u:—’.m;?ﬂﬁ:‘h—.m"rﬁ that may |='|nﬂ . on D'lalﬂl engines. F!‘E'a‘ hﬂﬂﬂel]
bundreds of dollars o every map or womsn J 1
awaklng & wtrong, dr]n:'l: F"ﬂ:l.f! .fulTlﬂr_lln'l.IH:tlJ | | z r S A =
:?.r'iu“”i’s':'u“.qrw".‘-’.- reurn i thuts alll £ i | INTERNATIONAL CORRESPONDENCE SCHOOLS
PROF. Fll.iﬂ-bl'l'lﬂﬂlﬂ Siudia A1IS = ]
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AUDELS Carpenters
and Bulldel-s Guides
> 74 vols.$6

Builders.
lur Carpnnters, Ho Juims
ore. Huallding ‘Meehanics and
ull Wesdworkers., Thess
i wo you Lhe abedt-cut
malfiicitige 1hal you wesl—
inelucling wew et kmds,
mulutinn, BS, EFFleme &n
momsy sving FugEEstions, t't'
i gramsive poorse for the
.ppi:::ﬁ- wisil  wileni.
piien] daily helper and
E‘ Helerenoe [or tho musier
alEF  EVErys
'l'bu'n an miing theme Culdes
ne a Nelping Hapd in Essber
Work, Better Work and Bei-
[ IhI;r. To g t:h :ul;uh
apre for yoursdf, siog
in and mail the FREE COU-
PON below.

Inside TI'HI Inhrmnlnn On:

How to use the stesl squnre—How to fils and set
saws—How to build fomiture—How to use »
mitro box—FHow to use the shalk line—How to use

and How to muke joinis—{arpenters
arithmetie—Hal mansarniinn prnhl.umr—El—
timating of timbere—How to ser girders

and sills—How to frnme housea and roofe—How to
catimatle eoats—How to build houses, barns, ga-
rages, bungalows, ete.—How to read amd dmaw
plans—Drwing up specifieations—How o ex-
onvate—Illow Lo use settings 12, 13 and 17 on the
nteel square—How to build hoists and scafiolde—
akvlights—How to bmld stiire—How to put on
interior trim—How to hang doors—How to lath—
lay floors—How to

'I'I'Ilﬁ- Allﬁtl. & ﬁﬂ'-. 65 W. 23rd 5t., New York Clty

Bullders Guldes, 4 vuls mTrll-:rl"hlIl!rH I LK.
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o vhligaiion unlees
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Every boy and girl will want one of
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the correct way to blow each single MADE EAsy

note up to the point where irc-u enn pluy
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orginize o Harmonien Br.nrl Explains
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Mail coupon for this instruction book
today—it's absolulely Free,

M. HOHNER, INC.
351 FOURTH AVE.

NEW YORK CITY

i . s

rs FREE
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TopAY /
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M. I-!lunhuner1 Inc., Dept, 990F,
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{Continued from page 33A)

to the best of my recollection, about 1903
or 1904.,"—K. M. Becker, Sparks, Nev.

A Young Engineer

“I am sending you a picture of a midget
auto that I made. The power plant is a
ing machine engine. It has a belt
drive and will do about twenty-five miles
per hour. I wish you would print more

FPFEETFEETTE |

"

plans for midget autos and arc welders.
—Bob Arnold, Washington, D, C,

We Didn’t Start Any War

“What's the idea of all this war stuff?
Pictures on the front cover, long articles
on the same subject. Hasn't the world had
enough talk of war in the newspapers
without having it in your magazines? 1
have always considered your magazine a
constructive magazine, not a destructive
one."—J. C. Baumgarner, Bellwood, IlL

(War is destructive—but it is made pos-
sible by the perversion of constructive
forces.—Ed.)

Barometer in a Mine

“For the enlightenment of Marion
Maxey: a barometer is an instrument for
weighing the atmosphere. That is, when
air is piled up on a given spot, a certain
reading is obtained. The weight of the
column of air would be increased by that
in the mine, resulting in a higher reading.”
—Bob Jelliffe, George School, Pa.
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Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in July issue, copy should be in our office May 11th
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois

Popular Mechanics Magazine, Chicago, Il

make and save money.

YOU'LL PROFIT

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

nuMmerous.

sented in your columns.

{Original letter on

file In our office)

Gentlemen: | ran my first ad in Popular Mechanics Magazine
when | was manager for another concern in 1914. We sold the
merchandise advertised immediately for cash. We then continued
to use Popular Mechanics with goeod results until 1917 when I
went in business for myself. We have been in your publication
every month since. Our results have been good. At times simply
beyond reason for the amount invested. We believe inguiries re-
ceived from your magazine are of the highest order and sales are
We therefore wish you continued success and assure
you that you will always find the Bass Camera Company repre-

Yours very fruly,
BASS CAMERA COMPANY,
Chas. Bass, President

AUTOMOBILES

A. C. GENERATORS

ARC Welder—DBulld your own from Dodge
generator, Weld fomders, 1lght castings, etc.
Complete blueprints and simple Instructions,
$1.00.  Palnt  striper—For automobiles or
ainy decorating job, Latest guaranteed tool,

PRACTICAL Changes for automoblie gen-
crators, See our mdvertisement st botlom of
page 14TA. Autepower, Ine,

AUTO SUPPLIES AND EQUIPMENT

PARTS For the Mopular Mechanies “Fam-

Iy  Traller” festured In the February.
March und April fssues.  Everything you
need—Axie, hlteh, wheel bousings, waler

tank, pump. tollet, sink, stove, wood parts,
windows, scrvens llghis, cushions, ete. Send
far priee lat. Include 253¢ for our hig cat-
alog and Trailer Dullders”

Manual, Traller

$1.00, Agents write, Cash ar C.0.D. C. A, A 3 K |
Carlsgn, 2212 Grand Ave., Omaha, Nebr. PAINT Sprayers 3117--'*::901'1!.411:11# :43:'5: Supply Oo., 410 Grand Ave., Wausaw, Wis.
MIDGET Car parts and plans. Complete Tank compressors, Were G, 00 ; now §uB.50,
iMustrated catalog. Dime. Rates Alotors, Write today. Alr Compressor BSales, Ine, “uTnE:EcéEEhE'IE:nLES
4877 Armitage, Chleain. 15 Harper Ave.. Detrolt. Mich, "
LIZE Gasol : _ LATEST In battery terminels.  Culckly FrE = -
Sation o sanncitive Golare, Mo pecial | attiched. Holds tight, Sample ite. 3 for RECONDITIONED Motarcycles. Now snd
arts. 200 milles %5c.  Information free, | 25¢.  Cascadden Hros., Lapel, Tndlana E":'T:Itummlill_:“l ll_lrlrlllkhrﬂ-ﬁl:.:ﬂ{lynlc;. ’tﬂ'ﬂi
Vesellzer, Ttox 52024, Los Angeles, Callf. WET .'l-lgtufu rnur:::l llmulmuﬁm ;."nrl.lu-:r ﬂm“h["_w‘ IHJ'n?.r.I -5'1{:'1!“ |'|tF}-? Phal 5
BUILD  Powerful midget racer.  Plan E:laful?:"“:“iﬁu:;"P.:.'{:'.:::l?r,:_u“ “_.;, enes. | USEDY Motorcyele and bieyclo parts, gums,
sheot, (llustrations, 25e.  Modern Deslgng, | pooo oo " pars & Mfg, Co., Box 670, | motors, lathes, ete. Hicyeles §5.00 up, Cat-

3458 N. Clark, Chicago.

CORRECT Lubrication savea §10.00 per
month, Complete deotafls. Brace Co., Inc.,
128 E. Brown, Millwaukes, Wis.

R&R MFPG, Co., Anderson, Indiana, Chief
Eng. Robert M. Rool's Venturl manifeld
gax  saver, officlally used on all speedway
racing englnea, glves flve milea more per
gallon. Hetter performance. $1.20 postpald.
Y Fords $2.20. Immediate dellvery. 20
cents for racing catalogue. Midgets Included.

ARC-WELDER Built from Dodge genera-

tor. Plans Bl0e, See Welding, Welders'
Club,
AUTOMOBILIBTS Dlesellze! Simpler,

easier with our superlor plans, $1 Ei.na'rmld.
They produce every advantage with better
resulta. IPartlcolars dime (premium). HRe-
search, Napanee, Ontarle, Canada,

DIESELIZE! Numerous advantages. Fol-
low our tlme tested plans, instructions $1
gaatmhl. Free partlealars. Rush! Research,
260 Lexlngton, New York.

RECLAIM Your motor oll.
Blmpla method.
Palmer, Chicago,

200 MILES 35%. Burn stove distillate in
your car. fGet parts In any junk yard. Com-
plete detafled Informatlon and bloeprint S0c
iraln). Maydwell Manufacturing Co., Box
402, Glenidale, Callf.

CAR Ovwners Increase your mileage and
general performance with a Helper ecarbo-
rator. Detialled Informatlon and blue print
25e. Helper Carborstor %a,, P, 0. Box
2152, Balt Lake City, 1Ttah.

SEMI-DIESELIZE-To- Eronomize. Convert
E:nr car for $2.75 to §5.00 and burn cheap

fesel ofl. Works on sny car. No major
changes made In motor, Anyone of avernge
mechanleal abllity ean Inatall. Paris avall-
ahle everywhere. 8 blg (3%"x11™) sheets of
copyrighted drawings ond Instructions show-
Ing 2 different, tested, methods of conver-
slon $1.00. Free booklet, stamp appreclaied,
Order your cony today, Earl Behling, Box
844, Los Angeles, Calif.

Have money.
Sic coln, Amndell, #2354

Glenidale, Calif.

COMPLETE Smooth tire regmoving kit,
theeo dollars. Clreolar free. Melts Tire &
Rubber Cn.. Ine., New Brunswick, N, J.

e MAY Save your auto radistor. Rad-
Lax removes aml provents rust, corrosion,
overheating. Engineering Speclalties Com-
pany, 81 Washington Street, Hoboken, N. J

DEMONSTRATOIS. Compressor, List
lsench, B-hour battery charger—are welder.
CGuaranteed, Trial and termis, Ken's Equip-
ment Exchange, Box M-661, Troy, (Hio.

USED Auto purts ot half _price for all
ears. Century Parta Co., 1712 Lalnyetle
Ave., Bt. Louls, Mo,

EROF—Trevents balts from sticking. Wa-
terproaf. Will not harden. Bend 2Be for
gefierous sample. Malled postnge prepald.
Ezof Producis Co., 200 South Sixth Aveniie,
Phoenix, Ariznsna.

Dickaons, Reaconsileld, Towa.

MOTOR RBieyeles #4500, tires,
forks, clutches, tanks, handle bars, wheels,
chalns $1. Hide cars $10, Hleveles, tan-
dems.  Bend  1de, Deningers,  Nochester,

POWER Your hike with low priced Bpeed-
iblke motor. Attach in one hour. Elghty
miles to gallon. Thirty miles an hour. Free
folder. Cuarantesd.  COuthoard Motor Corp.,
A038 N. 28th St., Milwiukes, Wis.

HEND 10 For new 1038 llandbook of
Informailon, lsilng new and uaed parts, ac-
cessories, tlres, batterles, repalrs, for all
%u:ku. Bootz, 622 East Grand, Des Molnes,
0.

AEROCYCLE—Sport, health, safety, and
eeonomy. Newest, most unlgus vehlela ever
produced.  Opportunity for deslers and rider
agents. Write at once. Aerocycle Company,
R2T Lakepolnte, Detroit, Mich,

nlogue 158,

frames,

PLATING Outflts for
Connert to baitery. No tanks used.
Em.rl{rula'ru anidl proafs. Cunmetal Co.,
o Deeatur, LI

automobile parts.
Free
Ave,

AUTD TRAILERS

TRAILER Bullders! Buy hers and zave.
We supply anyihing you need, Any stand-
ard make or will design to order. Write Te-
quirements encloding stamped envelope. No
catalogue, Bee advertisement page 1484,
Dwerland Coach, Depariment M, 201 North
Welle Bt., Chiemgo. Illinois.

ONE Wheel traller—Flans and blueprints
for bullding your own 00c. Dretails, prices
complete traller free. Economy Trailer Co.,

TRAILER-ITES! Beo advertisemont of
Trailer Travel Magazine on page 141A.

DITAL-AXLE Travel traller designed by
nationally known sutomotive engineer. Hend
dollar bl for complete plans and spocifica-
%Iu[;m L. E. long, Box 57, South Bend,
nd.

TRAILERE Dirop axles, wheela and parts,
Free price 1st.  Willey Traller Hupply.,
10321 Cedar, Cleveland, Ohlo.

DIME Becurea sample Spesdway Haclng
Magazine, eatalog English mothroyeles, erash
helmets, speed hooks, supplies. Clymer, 434
W. Tieo, Los Angeles, Calil.

LET Us pupply your moloreycle needs,
Expert repalring. Complete stock of genuine
Harley Davldson parts. accessorles, oil,
tires. riding mpparel. ate. 24 hr. sarvice.
Hend I0e for Used Motorcyele Bulletin and
ABCERRITY Catalogie. (No used partz.) Bill
Knuth, The Herley Davidson Distributor,
2490 W. Fond du Lac Ave., Milwaukee,
Wisennsin,

REBUILT Motoreyelea, all makes, new
and uged. Harley Davideon parts. Sond 10e
F'Irt hu!JI:_ulln. Western, 011 K. 15th, Kansad

y. Mo,

BEND 15 For illustrated used motor-
ryele catalog. Borgains. Largest stock gen-
ulne Indian parts and motoreyeles. Indian
Motoreyele SBales, Kansan City, Mo

MOTORCYCLE Bargains, lowest prices,
Largaln sheets for stamp. Motorcyele acces-
sacies, HRochester Harley Davidson Corp.,
120 West Maln 8t., Rochester, N. Y.

HEXNDERSON, Excelslor, Harley, Indian,
used parts, alloy Ehtm. catalogue and wings
In 1te,  Ballak, 1115 Chestout  Streat,
k. Louls, Aa.
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MOTORCYCLEE—Direet ta you rock-
bottom wholesale prices. HRebullt, mdlenltd
and guaranteed Indiana, Harleys, ete. Hend
loc today for ‘"Bargain DRulletin 43.* Cran-
dall Hicks Co., 780 Commonwealth Avenus,
Boston, Mass.

AVIATION

loe BRINGS Full detail: of the Nimmo

Nimmo Alreraft
s Blatlon, Dept. ¥,
Laoa Angeles, Callfornia.

YOUNG Men interested in entering avia-
tion under apprentice-plan. Write enclosing
stamp, Mechanix Universal Avlation BServ-
jee, Btrathmore Station, Dept. E, Detroit,
Michizan,

COMMERCIAL Flying course $290 com-
plete, Btamp for details., Beanett Air Serv-
Jee, Mightstown, New Jersey,

TTPARACHUTES, Navy uumlui while s ullk
lke new, 18 fL. siges, four dollars each pre-
aid; no CODs. Remit with moneyorder,

mpson Bros. Balleon & Parachule Co.,
sAurora, Illineis.  Establlshed 1903,

TRECOME Stunt fiier. Send §1 for o com=
plete fllustreated eourse. Alreraft Directory,
Alhens, hio.

HUNIDEREIDS Alrplangs, $75 up, Tenms.
Complete catalogue 25c postpald. Adreraft
Directory, Athens, Ohlo.

NEW Acroplancs, $99.00; rs $49.08;
ropellers, §2.08, Send 2% fur Worultlm.
Tibbs, Fort Worth, Texas.

UBED Alrplancs $75.00 and up. Easy pay=-
ments. Litﬁralure 10e. Continental, Box 344,
Ivent. 2. Indianapalis, Imd.

GET Into aviation. AIr transport pilots
et up to $7,000 per year; mechanics, §2,500,
carn at this lrd-rnmmtnl approved achool.
Write for complete information. BState age.
Lineoln Flying School, 2004 Aireraft Build-
ing, Lincoln, Nebr.

BATTERIES, GENERATORS, ETC.

COPYRIGHTED Plans for bullding pow-
erful charger 25¢. Wind Electric, Bonilla,
Hoiith Dakela S

EDISON Storage batteries for power and
lighting systems. Especlally adapted for ail

make plants. The ideal battery wind
driven generators. Replace your old batierles
with Edisons. Rugged econstruction. Non-

geid. No sulphation. Fifteen year life.
Flve year unconditional notarized guaran-
tees. Complete generailng plants. Free il-
lustrated llterature. *‘Hea Jay Batfery Com-
ga.n{." 82 Sterling Avenue, Yonkers, New
ar

EDISON sStorage batterles for lght-power
lants. Non-acld, non-sulphating. Long 1lfe.

olly guaranteed. Low priced. Also atfrac-
tlve bargains In power-light planis, gendra-
tors, molors, etr. T. Hawley Smith Com-
pany Croton Falls, N. Y.

GENERATOR Propellers, ezperily de-
slgned at factory prices. Hibbs, Ft. Worth,
Texas.

-3 VOLT Wind electric planis. Kits
£10.00 up. Partz catalog, plans 25c. Cur-
rler Mfg. Co.. Minneapolls. Minn.

ELECTRIC _I..inhu—fﬂnd driven—You
bulld them. Write Wind Motor Eleetrie,
Ridgway., Mont.

ELECTRICAL SUPPLIES—EQUIFMENT

WHOLEBALE Electric supply
ma,h Hastings Electrie SBupply,

eh.

TRANSFORMERS Designed, bulli, Frank
Gaehen, 2012 Ba. Peoria, Chicago, I1L

HUNDREDS Of new and rare items, me-
placement parts and supplies. Bend e for
new, Gi-page, wholesale catnlog, Aulopower.
408-B 8 Hoyne Avenue, Chicago.

WELDING AND SOLDERING

rcatalog,
Hastings,

00 AMPERE Welding generator. Fine
condition $150.00. Wilmot Auio Bupply,
1870 Wilmot 8t., Chicage.

ARC elder.  Suild ynur own.  Easy.
Guaranteed to weld 16 ga. and up. Com-
plete plans $1.00, G. & W. Mfg. & Plan
Bervies, 1449 Loretta Ave., Columbus, Ohio.

DEMONSETRATORE, Electric are welders.
Money-saving prices. Used by the govern-
ment. Trial and terms guaranteed. Hobart
Welders, M-662. Troy, Ohlo.

OXY-ACETYLENE Welding outiits an
easy payment plan, Box 331, Hamilten, 0.

WELDING, Boldering, brazing outfits
£6.00 to £60.00. Buperior Oxy-Acelyviens
Com) Hamilten, Ohia.

ARC-WELDING Outfit $§1.25. Weld fend-
ers, braze, solder. Lavrow, 4388-W. Warren,
Detrolt. Stamp appreciated,

ENGINES, MOTORS, DYNAMOS

NEW AC Light planta—§27.50. 350w,
110v.  Rocke Company, Herkely, California.

GOVERNORS Control speed of any make of
auto engine, regardless of load changes,
when used for stulionary or portable power
productlon. HRead our ad on page 148A,
Candee-Smith Governor Co

MOTORS—Xew. Guaranieed. 3% horse,
110, alternating, 1750. $12. Dealers propo-

altlon. Titan Electrie Co., Hillsdale St.,
Hillsdale, Michigan.
ILLUSTRATED Dargain lst free. Mo-

tors, grinders, fans. Mallorder Elecirie Co.,
1718 Ho. Miehigan, Chicago.

POPULAR Demand has compelled us to
purchase and we can now offer 100 3% h.p.
maotors, G0 cyele, 110 wvolts, eingle phase,
guaranteed $9.50 each. Bend money order
for frelght shipment. Erle Electric, 120
Church, Buffalo, N. ¥
35 BLIGHTLY Used % horse alternating
motors £0.85. 3 horse new General Elee-
trie $5.00, Wilmot Aute Bupply, 1970 Wil-
mot_Bt., Chicago.
h;llﬂ:I.II\{l lutill'i‘un .!g

rEEpEWEr apeads,
curate, 32 00—%$2.25 forelgn,
Wilson Ave,, Chicago, Illinois.

i HORSEPOWER 32 Volt molors £3.50.
Ctlmertnﬂ. a.c. generators, motors. CQueen

City Electrie, 17356 ﬂﬂ.nd Arsﬂuu, Chicago,

WINDING Data, 100 AC motars, various
horsepower and voltage, $1.00. Motor Data
Co., 2002 Monroe, Fansas Cliy, Mo,

MACHINERY, TOOLS AND SUPPLIES

mors., g to
voltages. Ae-
Mooney, 2325

BPOT Welder $15.00, New, welght &0
Ibs.., 16 gauge or No. 8 wire. 110v. Lit-
erature. $5 with order. Don, 1800 Bo. 16th
Ave.,, Maywood, TIl.

FREE Price list all shapes brass, copper,
gteel and sluminum. All orders postpaid.

gublu- Bupply House, Box 2014, Plttsburgh,
i
INEXPENSIVE Practical lathe  vise,

Write Almond Mfg., Co., Eiberton, Ga,

BARGAINS.  Machinists and die makers
chest. Catalog free. Cepader, 3602 Wesley,
Berwyn, Il

THREMENDOUS Burpluos of
selllng wout. Drills, taps, files, hacksaws,
ete.  Hend for free lats, include six cents
P(ls'tij:! Traversa Tunl Cn., 264 Jackson Ave.,

Laong Tsland Clty,

T h—T% HORRE, 11 llﬂ \'nil. Universal mo-
tora egquipped with 14 to gear reduction
$1.50. Wilmot Auto Buunl:.' 1970 Wilmaot
Bt., Chicago.

Tactory Lools

BOILERSE—New flueless, Boiler

Works, Springfield, Ohia.
KIs.LLDGG Alr _ecompressors,  Exeellent

condition. $4.00, Taylor, 105 East 102nd

Btrest, New York.
THBANGAINS, Iemonstrators, electric are

welders, guaranteed, 30 days trial and terms.

":l:;'lrltu Ken's Eguipment, Box M-663, Troy,
.

Casey
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JUST Patented and manofactured—amall-
est and simplest plpe pusher on the market.
Particulars. Box 4, Hartford, Michigan,

BOATS, OUTBOARD MOTORS, ETC.

Mass.

AIROBDATS—America’s finest portable
boats and kayaks., Light, strong, speedy.
Free catalogue. Write Airboats, Dedham,

CUT-TO-FIT Kayaks, single, two-passen-
ger, $8.45 wap. Mall dime for literature,
refunded with order. Jamestown, Specialty
o, 37TP, Titnsrille, Penna.

BARGAINS In rebullt outhboard motors.
Send stamp for 1lst. Murray Boat Shop,
Traverse Cliy, Mich.

HOLDFAST Anchor. Compact, depend-
able, Send $3.85 today for No. 6 Holds
all types boatz up to 18 ft. Btamp for eir-
eulars. Nianus Bales, Commerclal Wharf,
Boston,

FUR.IJ' A" and Chevrolet: Exchange
your transmission for rebuilt unit glves
100% reverse. Guaranteed §18.00. Ford
A" copper manlfolds $20.00, Price-Leeds
Machine Co., [I.mn & Massachuseils Aves.,
Atlantie E‘lt:l' N.

T BUILD Your mm hoat, Save two thirds,
use our ready cut semi-assembled materlals,
Send 25c for catalog. Brooks Boat Co.,

. 20, Baginaw, Michlgan.

12-FOOT Ilat bettom rowbost—eompleta
plana 25, Free hﬂthuildln: catalog. The
Rudder, 15 Murray Street, New York.

OUTBOARD Motor ert. New motors
from $£39.50, ueed $20.00 wp. Parts, now
and uted, all makes. Motors bought and
exchanged. 10¢ brings wsed motor catalogue.
No. 15 Atlantic Ave., Boston, Mags,

CIESCENT Sall boats, 167 x 6° aloop.

‘Write for cirealar. Jeglek Boat Co., Maca-
tawa, Michigan.
OUTBOARD Parts—New or uwsed—aAll

makes—What do you meed? Crandall-Hicks
Company, 782 Commonwealth Avenue, Bos-
ton, Alass.

SPORTING GOODS. GUNS, FISHING
TACKLE, ARCHERY

YOU Can become expert archer. Send 25e
for special Instruction Iustrated eat-
glogue free. Largest and hest stoek. Archery
Bales Company, 439 Bouth Wabash Avenue,
Chicago,

TW( Plece steel rod and recl $1.25 post-
1d, Fridlund HBales, 308 No. Grove Ave.,

Clgin, 11linols.

FISH Bite like hungry wolves with amaz-
Ing doughball fish bait. Seeret formula

$1.00. Bacr, 5907 Magnolia, Chicago.

GOLFERS—&tp  hooking—8top  sllcing!
Aequire professional’s  grip  sutomatleally
with orm. Your handprints in eork!
Goc equips sample club, Proform Company,
1532 Lauderdale Ave,, Lakewood. Ohla.

TENNIS—HRestringers, make bench mod-
ol tension tightener vise, Any temslon; no
tool to pry frame. Efelent as $200 machine.
Blueprints, $1. Parts, 35 Precizlon Ten-
niz Equipment, Rox 72, Freeport, Illinols.

BABEBALLE! Horschide cover, rubber
center, Nlc. Box 835. Minnecapolis, Minn,

Hales,

o, Box ', Coopers Alills,

GET Real enjoyment out of flshing. Use
our sutomstiic fish pole holders. Bure type
Gike, combination boast and shore 75c and
our fish cleaner $1.00, Cleans and dresses
cateh quickly, Btamp for cirealar. Nianus
(Commercial Wharf, Boston.

HUDSON Bay blankets, Indian pack bas-
kets, camp stoves, knives, compasses, out-
door equipment. Free rllatgr.i Howe Fur

nine,

FISHERMEN. Free new 1834 catalog
ghowing many new and Improved items for
fly and leader makers, all that 13 new in
tackle. Fauol H. Young, S5065-3 Grand Riv-

er_Ave., Detrait, Mich.

GET Full-size, 150-pound Electric Are
Welder, only $20.50! Dwoes all types weld-
ing, uzes all kinds of rods, welds all metals
and allays from motor hlocks to fenders.
Portable. Power adjustable. Works on 110-
volt or 230-volt aliernating current. Plugs
into light socket. Complete with goggles,
wolding rod, tongs, efe, Get details €.
Write Commonwealth Co., Dept. E-11, Oak-
Jey, Cincinnati, Ohio.

ARC-WELDER From Dodge pensrator.
25 to 200 amps. RMeliable, instroctive draw-
ings Gle postpaid. Particulars free, stamp
appreciated.  Welders” Club of America,
3432 Tirake, Chicaga.

GOOD Acetylene welding generators cheap.
T'se any torch, Do any job.  Minor Portable
Generator Company, DBrookfleld, Miszourl.

T 11"z 5 LODGE & Bhipley lathe, quitk

change, ood  condition, price  §175.00.
14" x 5 Monarch, guick change, good con-
dition. $150.00. 14" Steptoe crank shaper,
$125.00. Al sizes of machine toola. Terms
to suit. Claeinnatl Machinery & Supply
EJB‘TIIIM. 27 W. Hecond Btreet, Cincinnati,

.

KEY Cutting machines $17.50, Robert

MeGirr, Machinist, 40 Monroe Streel, New

York Clty.
LAWN Mower szharpening made oasy.
Better workmanship, Increases earning.

CONCRETE Building block machines and
molds. Easy payments. Catalog free, Con-
crete Machine Co., 5§ North Main St., BL
Louls, Mao.

Engle and Wirt, West Durlington, Ta

MAKE Dipgles for use or sale, Free fold-
1". %ﬂ:dlng Instrument Co.. Box 78, Read-
ng, Fa.

FIELD GLASSES, TELESCOPES
MICROSCOFES

AND

USED Binoculars, astronomical telescopes,
engineers levels, microscopes  and  slides.
Hend 10 cents for list. P. 0. Box 258, Am-
sterdam, N. ¥,

t‘.ﬂ Elqlir microscopes, binoculars, tel-
gacopes.  Purchase or nghng_lza. Rasmussen,

Box ¥, Amsterdam,

6" REFLECTING Telescope, 60" long,
£25. Parabolle reflectors finished §2 per
inch diam. Lutts, Norwalk, Ohlo,
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FIELD Glagses, 5 long, 4% power, post=
afd %1.25 Vincent SBalaz, 101 Brookside,
Vet Warwick, Rhode Lsland.

TELESCOPES, Microscopes, binoculars.
Towest prices. Optical ratalog free. Brown-

scope Company, 204 Fifth Avenus, New York.

BUILD Reflecting telescope calalog free.
Instructlons ten cenls. Optical Laboratories,
Latchinont, New Yaork, -

BARGAINE! Telesopes, lnirrnamp-u. =
noculars, Catalog free. Tecko, 1515, Evans-
tom, Illinols

ANTIQUES, RELICS, INDIAN GOODS

WORLD War relles for club house or den.
Yickers aircraft machine Buns, coil govern-
ment $700, Rendered unservicsable without
marring. Welghs 33 1bs. Bend M.O.. check
or draft for 5775 (Loabh N. X.) C.0.D.
orders $1.00 deposit. Flala OQutfits, C-10
Warren 81, New York Clty.

15 ARROWHEADS, Spearhead, lancehead,
wampum, pottery, $.89. Peucepipes, gorgels,
wlr;tloe'lci Photollst 10, Museun, Hutland,

nois.

SEND 5¢ For 108t 100,000 Indian relics.
G. Pilguist, Dardanelle, Ark.

5 ARROWHEADS 20c. 3 Birdpolnts 18e,
Knife, birdpoint, scraper, spesthead A5e
Catalogue. Coins. Minerals., Curlos. Lemley
Curle Store, Northbranch, Kansas,

100 QOOUD  Arrowheads $5.00. List dc.
H. Daniel, Dardanalle, Arkansas,

ANTIQUE Gun:, Indlan relles. List five

Webster Groves, Mo,
TAXIDERMY

cents. Elmer Ellis,
MOUNT Birds, fish,

animals. Schmidt

reven book complete pourse tells how, D0 §HID
hooks sald last year. Complete course, 3”!
membership diploma $1.00 postpaid.  (For-
merly sald for §$15.00,) Schmidt School,
Dapt, G-10-6, Memphis, Tenn.

LEARN Taxidermy from A Lo £ Blue

Reaver School. Lemont, 111

TAXIDERMY Supplles—Quality artificial
eved, teeth, genuing Jonas  head  forms
Toals, materials, ete. Everything for the
progressive taxidermist. Send for big 11lus-
trated entalogue—Free, Jonas Bros., 1040
Brogdway, Denver, Colomdo.
oW Uatalog free,  Glass  eyes, head-
forms, everything for taxidermist (I3x14
desthead shlelds, Bhe). Wrlte Taxidermie
AMunufacturers, Memphis, Tenn.

MODERN Taxidermist Magazine, Green-
field Center, ¥. Y. Devoted entlrely to tax-
filermy, Latest ideas, methods, bints, tips.
Twa sample copies dbe.

DOGS, BIRDS, POULTRY, PETS

60,000 BALEM Chicks each week. All
chicks hatehed In Eleetriz Smith machines
from eggs grading 21 oz and over. Our
chicks live, grow and make you money, fully
guapraniesd for 14 days. We pay postage.
Barred., Buff, White Rocks, Reds, White
Wyandottes, Buff Orpingtons and White Mi-
noreas, $7.00: Sllver Laced and Columblan
Wyandattea, Hoff and Hlack Minorcas, New
Hampshire Reds, $8.40; White Glantz and
Brahmas, $9.05: White, Buff, Brown Leg-
horns and Anconns, §7.40: heavy mixed,
£6.05; mssorted, E£26.00. Write for our cata-
log. We can make Immediate shipment.
Diedurt %%e per chick for delivery after
May 17. Balem Hatchery & Poultry Farm,
Box 19, Salem, Indiana.

WANT A baby toll-wagger? Dime brings
photographle catalogue with souvenir post-
eard,  Roval Kennels, Naplerville, Que,

REDIUCED Prices on  SBeymour chicks
from blg eggs, blood tested stork and high
producing straini. For Immediapte shipment:

Barred, White and Bufl HRocks, Heds, Or-
plngtons, and Wyendoites $6.95. (English)
White Leghorns. Buoffs, BHrowns, snd An-

conas $6.45., Heavy mived $6.450. Assorted
§5.50, I pay postage, guarantee live deliv-
ety afd replace chicks at half price lost
Arst  fourteen  days. Beoymour  Elecirie
Hatchery, Box 38, Seymour., Indiana.

BTANDARD Pet Jourmal, Milton, Pa.,
i months 25, Bample dime.
dogs.

BEAUTIFUL Pure white
Ansonla Kennels, Mose. N. Dak.

REDTUCED Prires on Ddavis rchicks for
Immedinte shipment: HRarred, Buoff, White
Rocks, Reds, Huff Orplngtons, White Wyan-
dottes 87, 45—100; Silver Laced, Columhian
Wryandottes £7.95—100, (English) White,
Huff, Brown Leghorns and Anconas $6.05,
Heavy mized £6.45. Assorted £5.60, Write
for catalogue, Davis Poultry Farm, Bt 34,
Ramasey, Ind.

police

POULTRY Trlbune—Leadlng pou.:trf mag-
| ]

nzine. Five years §1.00; one yemr trial 2a5e
in 1. & aultry  Tribene, Dept. C-83,
Mount Marrls, Ilinois.

39A

RAISING Jumbo frogs. Interesting. Blg
future. Females lay 10,000 eggs. Fres lll-
erature.  Amerfean hmg Industries,

436, Rayne, Loulslana,

TREES, SHRUBS, ROOTS, HERBS

OLD BOOKS WANTED

10 BEAUTIFUL Evergreens amd plants
from the Colorads mountalns, prepaid to you
for only £1.00. 1 HRooky Mountain HBlue
Hpruce, 4 year old: 1 Mountain Pine, 1 year
old; 1 Douglas Fir, 3 year old; 1 Colorade
Silver Bprure, 3 year old: 1 Hocky Moun-
tain Blue Delphinium. blooming size; 1
Rocky Mountain Blue Columbine, blooming
slze: 2 Mountain Viola—Winter Pansy: 1
Mountain Shasta; 1 Kinnlkinle—Red Ber-
ried Esergreen. Plant now. Prepald for
:-'I.;;I]. H. D. Belcher, Brook Forest, Colo-
radn,

GINZENG Planting instructions free, seed
for sale. Frkel, Rockford, Minn,

PHREFPARE, Sell preserved lﬂliil;“ for
decorative purposes. Details 15e W, Mar-
shall, Bax 300, Baytown, Texas.

ONE Benutiful Coloradn Dlue Sproce tree
—4 year old, prepald Lo you—23c; G for
£1.00, You will want more when ¥you see
them. H. D). Belcher, Brook Forest. Colo.

FREE! BSend for this amazing mnew
“Herbalist Almanae.’* Interesting! Instrue-
tive! Educatlonal! Contalns over 200 valo-
able berb medicine recipes and Indian se-
crets for home use, Beautifully illustrated
in natural colors. Needed every home, Dlme
eovers postage and handling. Write today!
Botanles, 145 West 112th Street, Chieago.

WE Pay up to $5.000 ecach for old books;
nlso high eash prices for old mognzines, let-
ters, noewapapers. A single story book, school
book, old Bible, travel book, almanae, ete.,
that looks worthless may bring you $50,
£100, 3500 or more cask. Thousands wanted!
A small town barber dlseovered a valuabla
edition af “Pilgrim's !'mfreu and sold It
for $1000. Two boys playing In an old bam
found a waluable edition of *““Venus and
Adonis* far which we pay $5000, Send 10e
now for big prlee 11si. Amerlcan Book Mart,
140 5. Dearborn, Dept. 713, Chicago.

BOOKS AND PERIDDICALS

FREE! Big calalog descelblng hundreds
of books on varlous subjects. Fronklin Pub-
Hshing Company, 800 XNorth Clark Sireet,
Dept, 3104, Chicago.

ASTROLOGY; Oveull;
Decull, 43 Westminsier, l"‘rr.wld-i:m:rt1 R. 1.

T FREE—Sond for llsi of new technical
hoaks st senzotional discounts, Winn,
134 West 23 Br, New York.

PICTURES AND POSTCARDS
BINGLE Picture

Beoklet for stamp.
part, Conn.

book  1ist  free.

stereoscope.  Pletures.
Nu-Mirror Co., Bridge-

FARMS AND FARM LANDS
FARMS—Take advantage of present low

ACTUAL  Plotographs San  Franclsco's
Bay, bridges, 25 dilferent official progres-
slve constructlon views, slme 3%xOY%, $3.00
per set post pald.  Piggelt & Company, G632

rices. Good boys in Town, Nehraska, South - =
dakotn and Wryoming, Federal Land Bank | Aisslon St., San Fraoelseo, Callfornis.
ihmaha, Depart t 10 F*-B, Oumaeha,
- e s - GAMES AND ENTERTAINMENT
NEW Opportunity! Farm locome 3 up PLAYS, O
, Operettas, musieal comedies, com-
Good land stlll at rock bottom prices lete minstrel Hrst-parts with song programs,
Washington, Montuna, Minnesotn, Idaho, snckfane  akits, vaudeville acte, ooy,
North Daokota, ﬂn‘_[{m. Ask abrout extenzive dialogs, recitatlons, jusenile [I-ljll.?Lml and
northwest  developments under econstruction. ONES musieal  rerdings entertalnments
Literature. impartial advice. -Specil '“‘"‘" make-up goods. Catalog free. T. 8. Denl-
W. Haw, 118 Northern Pacific son & Co. 623 Bo. Wabash, Dept, 11, Chi-

&_ Paual, Minn,

FLORIDA Land opening—35 to 40 acres
on staté highway, Best eombloation land,

Famous Peare River country, Florida's
best. Price $25 to 30 per acro. Terms.
Faster's Farms, Areadin, Florlda.

BARGAIN, First class eaeap and banana
plantation land. Easy terms Maring Huoth,
Plehuealea, Chiapas, Mexico.

cago.

MAGIC TRICKS, PUZILES,
JOKER NOVELTIES

BE A handeuff king amd mystery man.
Amaze your friend:. Full Instructlons Sdke.
Bend for free details. Edw. Wite, 438 Bouth
Hroad 8t., Ellenhoth, New Jeorsey.

and
fdeal
Basz

BREAUTIFUL Bearing pench, poar,
Papershell pecan orchards. Hig proflis,
cllmate, fine laml. Froe Information.
Peran Company, Lumberton, Aiss.

MODERN Home, BEquipped farm for 1ife-
time abundance; 140 apcres, machine-worked
flelids, est, 1000 eords wood, 1000 sugar ma-
ples; good  10-room ‘nﬂuse. bathroom, elec-
teleity, hardwood floors: 2 barns, silo. ete.:
£3500 including sugar outfit, cows, machin-
ery, ele.: parl down, page 18 blg 112-page
catalog i barguins. Free. HBirout Ag'y.
255-F 4th Ave., New York Clty.

THE Great Northern gerves an agrieultural

empire of fertile productlve farms where
rents, prices and operating costs are low in
Minnesota, North [akata, Montana, Idaha,

Washlington and Oregon. Write for free bool
and full informatlon. E. C. Leedy, Dept.

MAQIC Tricks, joke novellies,
lower prices. South's
mois  catalogiae, “"Hook 1000 Wonders™ and
" Mysterious Mogic' postpald l0c. Write
todny. You will be surprised. Lyle Douglas,
Btatlon A-5, Dallas, Texas

MAGIC Tricks, card, coln, cecape iricks,
entalog de. George Fenner, 2401 Jeflerson,
Loulsville, Ky,

M AGIC Catalogue 20w,

A, Jersey Oy, N.

M-.w Pocket trick r-ﬂc.
ligts of new tricks for stamp.
Minneapalls,

JOIN Magielans® fraternity] Monthly mag-
azine, sample lie (contalns many bricks).
]ntumnl[un.ﬂ Magirlans, !tnunl. orris. ]II:

T FUN Galore, 25 brings box of horror,
Chuck’s N., Box 294, Meriden, Conn.

puzrzrlés at
largest line. My fa-

I‘.Jnn. 105 Beach,

Catalogue and
Eagle Magie,

Loulsliana.

TWELYVE Unigue businesacs revealed 10
Bibley, T City Bq., Charlostown, Mass,

SERVICING And finstalling all burners
Iz profitable. We tesch you. 00 Eguip-
J‘Pmﬁ. Laboratorles, 118 E. Z8th Street, New
or

gili?r:nrﬂlt‘?t Naorthern Rallway, 8t TFaul, N“‘E" I:{:nih. H“rg;!l.?' garkrlt Eﬁen nl’.m
40 dﬁ[‘.ﬂ.ﬂlﬁi, 5;“:-‘ 1.:-{,4? Er."‘.tj “I'E: “ﬁl;t.' ¥ Company, ruceland, Haclne
proved, pouliry  land, ., %5 down, $5 = -
wonthly Froe list ‘and literature, “Hub- | & AYEFICEEEG Qard teicks, J0e e
1['"15.];“ s rounsn Bldg., maes  Gliy, anklln Publishing Company, 800 North
i Clark Street, Dept. 2204, Chicagro.
PROFITABLE OCCUPATIONS LEARN Ventriloguism, 3¢ stamp brings
riiculars, Bmilth, 135 Norih Jefferson,
MAKE Architectural Ilﬂll'Hll.‘ll.. pmﬂuhlu. eorla, 111
dignified boslness. Particulars free, We LARGE Professional magle e.ul.!u we, 2hec,
ler, 4550 Lexington, Hollywood, rlllfnmil, Holden, 220 W. d2nd B, New T i
RAISE Frogs: be Independent. Start In
back yard, Free book. Write today, Cali- RARE COINS
fornla Giant Frog Farms, Depl. J, Santa
Raosa, Calif. LARGE Cents at bargain prices. Enalose
“FROG Balsers needed!” Btart backyard, | Stamp. L. _D. Gihson, Randana, N, C.
Wrlte for free frog book, Amerlean Frog COMMEMORATIVE $4gs; Illinofs, Mon-
Canning Company, (153-H), New Ocleans, rog, Oregon, San Dlego, Texas £1.50 each.

Dustrated catalogue 25c. Norman Shullz,
Salt Lake, Utah.

KEXNTUCKY Tax tokens, 10c set. Davi-
gon_Heese, Box 244, Denver, Colo

“TWO African colns, Bargain 1ist dime.
Flve old bank bills, quarter, Webh,
Box 1854, Bt. Petersburg, Fila,
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$2.000 FOR le. We guarantes to pay the
world's highest prices. Certain large centa
12, uw ma each, 1860 cent $50.00. Cents of
186 60, 170, 1881, 1880 $20.00 each,
Hie Befm 1916 $750.00, gold colns §5,000.00,
fll.‘l!l' money $26.00, foreign eoins $750.00,

& encased postage stamps $5.00, 2e—$10,00,
Be or 10e $5.00, 30c—87.00, others to $12.00
each, 100 Lincoln cents before 1832 $35.00
etc. Send 25¢ for large illustrated complets
catalogus of buying and selling before send-
ing coins. Romano's, Dept, 663, Bpring-
flald, Maza,

OLD Money wanted]! WIll pay $100.00 for
1894 dime, 5. mint; $50.00 for 1913 Liberty
head nickel (not buffalo). I pay big pre-
miums for rare coins d 4c fm- large
wlu lﬂah Hu mean much profit to you
TE- ehl, H Mehl Bldg., Fort Worth,

TnE.

WE Need 10,000 pennles, Thousands pald
daily for old and new coins. Every rm:r
has & price. Indian heads high as $50
Don't wait! Bend 10e today for prices ﬂ
pay, large coin eatalog and new fssue “‘Na-
tional Coln Journal' Hobby BShop, 863,
Larnin, Ohia.

2 COINS, 4 Noles—different—big Dargain

list, all 10c. Hubert, Carcaba, 8t. Augus-
line, Florida.
20 ABBORTED Colns 25e, 100 colns

ﬂ..ﬂﬁ. Otta Oddehon, 106ES, Kansas City,
o

$5.000.00 FOR BSilver dollar.  We pay
highest cash prices in United SBtates for old
coins. Up to $2.000.00 each pald for large
eemts. Indlanhead pennies §100.00; Lineoln-
head pennies $2.00; hall centzs £300.00;
nickels £350.00; dimes E500.00; 2 ecent
pleces, 3 cent pleces, half dimes, quarters
wanted. Gold eolnz worth up to §6,000. 00
cach. Emncased postage stamps $14.00. Send
lbe today for 1936 catalog. American Coln
Company, Incorporated, Dept. 6901, Traders
Bldg., Chicago.

BEAUTIFUL Commemorative half dollars
Ban Diago, Illinois, Pilgrim £1.40 each.
1935 Boones scarce $5.00, illustrated U. 8.
coin catalog giving valuea and number eofns
minted LH0e. 15 Chinese coins 25e. Coln-
Ehop, 2510 Chester, Alameda. California.

1909 CENT $10—We buy certain colns rare
and common. Some worth $6.000: 18484-1R865
Indlan head cents $100 each; dimes before

1805, $450: liberty nickels before 1014,
IEBEI' large pennies $2.000; encased postage
stamps §13; hall cents erTE. half dimes §175;

quarters I:ll]lil.. fractional ecurrencles; paper

money ; d dollars $1.500; mlunul coing
$£300;: gllver dollars $4,000; 1933 H,
forelgn colns §163, ete. Send 15e tbdur

big 1938 [lusirated catalog before sending
coins. National-Cein Company (F3), Bpring-

d, Mazzachuselts,
'E‘m 'Elgfm_ﬂwf Col 5-: 65 :llhﬂnt

4, Kansag

ity, Mo,

OLD Money wanted!l Certain Lincoln
pennies $27.00, Indlan heads $200.00, High-
est prices guaranteed for all old mOney.
Catalogue 10e, Federal Coin Exchange, Co=
Jumbug, Ohis,

10000000 MARK BII and list 10c, Green-
clay, 1426 Washington, Denver, Colo.

JUSBT Issued. Send 10¢ for new selling

rice list of United States commemorative

alf dollars. Arcy, Box 483, Muskoges,
Okla,

UP To $1,000 each f-.‘n.- . B colns and
stamps over 10 years old. New buying list,
H}f. Coin-Stamp Bhop, Bu: 87-F,. Ottawa,

FREE! Forelgn eoln, banknote, and large
{llustrated ecoln catalogue. d de postage.
Coln approvals gent. Tatham Colnco, Bpring-
feld-125, Mass.

RARE TUnited Btastes, forelzn colns, war
medals,. Catalogue 10c. Mengelle, Colorado

Bprings, Colorade.

UNITED Btates, Large cent, 2e¢ bronze,
¢ nickel and bargain list, 25z, Thirteen
dates large cents, $1.00. George P. Coffin,

Angusta, Maine,

5.00 TO HM 00 Each pald for old eoins.
Keep all old monéy. Send 10 cents for illus-
trated ecoln wvalue book. 418, Guaranteed
prices. Buying and selling. Coin Exchange,
Bax 5, Le Roy, N. Y.

STAMP COLLECTING

£25.00 CATALOG WValue, 1075 different
stamps for $1.75 with 1000 hinges, pocket
stock book, perforation gauge. Bquare Deal
Btamp Co., Bheboygan, Wisconsin

1,000 T. B. Including commemoratives,
25c. Price, 427 Bouth Olive B8t,, Los An-
geles, Calif,

$1.8% CATALOOUE Value—48 stamps—
for 10c to approval applicants. 14 Jugo-
glavia 1921 complete, 11 Bweden 1920 com-

plete, 23 different Sovlets. Friendly Filla-
i;!ll:t:. 3615 N. Srdenham, Philadelphla,
CInA.

POPULAR MECHANICS ADVERTISING SECTION

MOZAMBIQUE Co. air mall set 5e to
Bnuruul applicants. Hollywood Stamp Co.,
M. Martel, Hollywood, Calif,
HhhT Penny forelgn lp‘urm’lh In Amer-
lea. Forrest Hand Estate, 1117 South &0th
SBtreet, Philadelphla, Penna.

AIRMAILS, Commemoratives, pletorials,
jubllee offered applicants for our double
remlum approvals for 3e, Tru-Valoe Stamp
ervice, Box 1412, Hartford, Conneeticut.
QUEEN Astrid. World's most beautiful
peries of four stamps on ecover to approval
applicants sending 10e Hennr Loufs, Dept.
i, W

“T10 DIFFERE
Chas. Heltter, Bnr 329, Chicago.

1% IMFFERENT FPeru e to general far-
eign approval appleants. Penn Stamp Co.,
68 Fxchange, Binghamton, N. Y.

TRIAMGLES — New  hi-colored Mozam-
blgue alrmall triangle; Bolivia and Guate-
mala triangles, smallest in the world; and
thn attractive Costa Rica triangle. All four

“hard-to-get’” triangles for only Ge to ap-
% roval applleants.  Arlington BStamp Co.,

106, Hethesda, Rd

Ti[]-’ World in & packei—105 different
stamps froom 107 differont countries, imclud-
ing Abyesinia., Afghanistan, Brunel, Falk-
land, Zanzibar, and others from Africa. Asfa,
Bouth America, West Indles, ete. OQur pam-
phlet which tells “How to Make a Stamp
Collection Properly,” toagether with our large
hargain lst of albums, packetz, zets, n‘lc.,
all for only 28c. Queen Cliy Stam
Hoom 36, 604 Race Ht.. Clncinnati,

TW0O Fine airmail lrlmles—lﬂe]nud tri—
angle and new hi-colored Mozambique trian-
gle, and fine packet including Ubangl, Chad,
Gabon, Inini, Bt. Plerre, Togo. Henegal.
Bavages, ships and animal stamps. Omly 5e
to :.pmio[f;l %pp“fan{!. l;‘}mgu Stamp Co.,

ashington, Ir. C.

WHﬂEﬁEALE Catalog for dealers, 1llus-
trated. FPostage Be. Frank Co., 4900 Chal-
grove, Raltimore, Md

ECUADOR 50 Different S6e.  Commemo-
rative set 105e. Approvals. Dependable

Eju:rl!ms., 1531 North Pacifie, Glendale, Call-

750 MIXED United States 15¢. FPotter,
Hm FEazt 15, Kansas Cit i,

3,000 WORLDWIDE ]‘nni{'n stamp m
Box 53, Purl.h

ture $1.35. Frank Strosky,
Am New Jers

ATTE ON. Bet North Dorneo, set jubi-
lee, triangle, set Epirus, set mourning

stamps, Armenia, Byria, money stamp, etc.

Everything 10¢ to approval applicants.
WIL 1608 Tenth 8t., Niagara Falls,
AIRMAILST  Pictorials] 65 different

stamps from strange countries (no Europe),
including beautiful New Guinea alrmall,
smallest stamp, Haltl, Zanzibar, ete,, 1l0e
to approval applicants, Bargain Co., Box
S0P, Statlon H, New York.

STAMPS: A splendid selection sent on

approval. Quality at low prices. Bc:n'n and
high value stampz are Included In ouor l%
roval books, Fred Herzberg, Box 91
Imhurst. TI1

i DIFFEREN ritls onles
reliable approval applicants. EP® .]Inh:m:n.
Box 2687, Morgan Hill, Calif,

BELGIAN  Astrid, Montserrat, BHBenin,
Bwazleland, Papua, fine set, Se. Approvals.

Pl'lclﬂ::ur. 2815 Lehigh, Philadelphia, Fenn-
vania.

0 DIFFERENT United States
only 10e¢ to approval applicants.
Sundman, Bristol, Conn.

BRITIRH Colonies, flne forelgn exchanged
Eﬂdﬂlﬂtai Btates. KRoth, 35 Maple, Bleom-

stampa
Maynard

1000 NEWWORLD Btamp mixture 205c.
Moniar, 1542 Waverly, Cincinnati, Ohfo.

FREE—Gabon  savage sel. Approvals.
Quality Btamp Bhop, Englewood, Colorado.
ILLUSTRATED 1. B. list, price 5ie,

large complete U. 8. price list free. Send
kpum. Stanley Gibbons, 38F FPark Row,

J00 DIFFERERT Z0e; 1,000 $1; 2,000,
£3.00, Fred Onken, 630 fouh 8t., ‘Brunklm

25 CHINA 10e; 20 Alrmail 10c; 25 Urn-
guay 10¢; 25 Luzemburg 10e to npnmll ap-
plicants. Ancher Btamp Company, HRuther-
ford, N. JI.

NEWFOUNDLAND, 15 Different Se with
\{.ﬂ‘:rm'ila. Hudson Company, FPlainfleld,

" THE Pretilest foreign stamp portraying
George Washington s the famous FPollsh
number 267, We will send this scarce beau-
:c]sr together with complete set of picturesque
apanese commemorative issue 1926 (3 val-
ues), complete set of Italian Issus 1008 (5
values), United States $2.00 and $£5.00
stamps as well as latest Issue “'Btamp Lore,'"
most entertaining and fascinating of stamp
magazines, all for only 10¢ to approval ap-
plicants. . Globusg Stamp {:mnm, 258 dth
Ave. Drpt 50, New York, ¥.

n res wlr,h. approvals.
I{enslna:l.uu Buffale, New nrt

L
Hergot,
WABHINGTON Bicentennial set complete,

Ledue, Bt

115 WORLDWIDE Btamps, Africa, Brit-
ish Colonies, Eurng;l. Agla, ete., H¢ to ap-
roval applicants. Extra—Pictorial set freel

unziker, Hox 235N, Hihﬂﬂﬂlll. Minn.

Jo0 DIFFERENT ips ats of
hundreds of bargalns free. rnuls in-
eluded. ‘Timberline, DBox Denver,
Calorado,

100 N0 GGerman 10e, Carroll Stamp, 1997
Douglass, Brooklyn, N. Y.

TRIANGLES, Octagons,
IJ'IIImnI.'I.'I!-IWI.

11le with approvals. Petersburg.
Florlda.

alrmalls, com-
plus Gy ata.mp.l. 50 countries,
ten cents approval appllcants.  Ploneer
Btamp Rhm. 224 Main, E1 Monte, California.

QUEEN Astrid mourning mint stamps, 3
var. l0c to a prn'ral applicants, Hawihorne
Stampeo, 322 53 Court, Cleero, 11,

B IRAG—c ‘I.ilthYmpmm. Nathanson,

Box 33, llhm
1ée, singles Be.

FPairs

I’iur 35, Himun lIa Minnesola.

llﬂl}ﬂ Eg EI-'I. our Iﬂ“mmi ak
1e to 5e alth in Stamp Company,
Oberiin, ﬂhlm

100 DIFFERENT 10c. Trade in feature,
Kline, 610 K, 8tth P, Chicago,

FREE—DBeautiful new set Mozambique
alrmails to approval applicants mlul.ﬂg
postage, Green & Co., Norwood, Ohlo,

UNITED States approvals. l'rii:a Ust,
110 Loeb Arcade, Minneapolis, Minn.

STAMPLESS Cover to approval appll-
eants. J. L. Stamp Co., & Elmwood Blvd.,
York, Penna.

COMMEMORATIVES, 20 Different B5e
rﬂill‘l ;.{rrumu.l:. Waollasion Btampeo, Wollas-
n, HEE.

BET India jubllces, beautiful Cayman set,
1be. Approvals included. Damen Stampeo,
5011 Bo. Damen Ave., Chicage, Il

10 NEWFOUNDLAND, 20 Canada, 50
American, 250! Approvals! FPaul Baringer,
Deflance,  (hio,

GUATEMALA Btamps, Request mgletu
price-1ist,  Carlos Kroeger, Guatemala, (.

FREE—Newfoundland Carlbous with lmr-k-
et of 35 different Dritish Colonles including
Jjubllees—25¢. Hegal Btampeo, 1224 North
19 8t., Philedalphia, Pa,

BE‘\EATION‘.’.L Offer!  Hilver jubiles
ilr‘nt, 16 different N ndland,

ew Zealand, Kenya, Btraits, Jamaica. ete.,
21 BHirat=-

only 20¢ to approval applicants.
hearn Blvd., Toronto, Canada.
BETTER Approvals from Armac Siamps,
5248 28 Ave., Bouth Afinneapolis, Minnesota.
100 WURWE?II?E Varlety with free sef,
10e.  Bkillman, Titusville, N, J.

EXCHANGE Btamps, postcards by ' Ex-

hangers,” 51 Passage Bureau, Parls 126,
France. Particulars free.

COLLECTION 20 Different Jubliees B1.
150 air mails 3. Jensen, 14 Morland Road,
Croydon, England.

50 BETAMPS le—MAlany obsolete. Album 3Je.
DBullard, 263 Northampton, Boston.

BMALLEST Alr mall in world, $3.00 T0.
B. stamp, animals, bird, train, Indian, air-
plane, commemoratives, speclal izsues, with
many scarce stamps from 25 different ecoun-

triea,. Omly 0Oe¢ with approvals. Capltol
Btampsz, 413 W. Boposevelt Little Roek,
Arkansas.

CANNON! Bet of stamps showing cannon,
firing squad, cavalry charge and 200 other
different stamps only 10e to approval appli-
cants. Paramount Stamp Co., 4225 Broad-
way, Chieago, T

FREE! Beautifully llustrated album for
new issues, (wo atiractive sets (eatalog valus
over 50c), bargaln priee lista, Approvals.
All for only 10¢ malling charges. Clifton
Engllsh Company, Nashua, New Hampshire.

FREE—£1.00 T. 8. stamp, our choles
with request for 52 page price llst of United
Btates and foreign stamps. Stamps on ap-
proval, Heferences necessary. 1000 U, 8. no
current $1.50, New Hussman Stamp Co.,
1122 Pine Street, 8t. Louls, Mo,




POPULAR MECHANICS ADVERTISING SECTION

GIANT-8IZED Dieslored Porsian alrmall
afd beawtiful 1935 Mozambigue alrmail;
also big packet of 55 different Incloding
Congo, Gabon, Reunlon, ete, all for Se.
Approvals, _Engel, 1718 West Farms Rd.,
M6, New York.

BUARCE Ceylon jublles, 26 other Bril-
Ish colonlals including jubllees, e with ap-
rovals. Killbhurk Plrlu:me Womstrr, th:r

RILVEIL Jubliees, 7 varletles e with ap-
provald, Linceln Stamp Company, 3535 May,
Mhibea g, )

TWENTY-SECOND Wholesale Revlow—
Greatly enlarged, sent (ree on application
I'Illu'ujm Stamp Co., Dwept. §, Toronto, Can-
adn.

T CAYMAN Mint plctorfals at fare.
4917 Washington, St. Lowlis, Mo,

WEEKLY Stamp Journal, _Year—aon
Harlan Miller, . Luwrence, Kansed,

40 UNITED Biates, comme kAl ves, lEﬂ.
ete., 100 with napprovals. Steop  Shop,
Mabel Hoehn, Holland Bldg., 8t louls,
Alo

BABUTOLAND Crucadile, magniticent
zoologleals, with packet 58 differenl; ap-
proval appllcants Se.  Topmost, $155
Grand, 8B, Loula, Mo

TIIARGLE! And dimmond, Saurd, ships,
maps. Many others. S9c. Sarma, 126 Clin-
ton Bt., MNew Britaln, Conn.

MINT Rlocks bleents:

Low,

1-T+8; attractive

rices. Harry Willlams, 2718 l.l[llv. Fort
caymo.  Indlana. =
PENKY Apnrmlh-“‘ur!ll wide. Ilest
values, Kokomo Btamp Efchange, Hox 807,
Kaokoao, Tnidlana,
Tr BACIH Approvals, Book 200, Plck

aut the bargains. Perle Blackmer, Hox 275,
ak Park, 110

T WHOLESALE—Benid three cents for large
whotesale stamp vatalogue.  Stamp Ioporters,
Palms Htatlon, Los Angeles, Calif.

I, 8.—47 1¥MMercnt (rommemoratlve, air-
mall, ete.) wlr.h approvals  Be,  Maseley,

4812 Vorestpark, 81 Lewis, Mo

1000 11, 8 Elnmn; e, Fnroign 4:}11rmr-
als. TPremlums. Aoburn Stamp Co., Bridge-
port, N. ¥.

BCARCE Nyassa triangle; glant Belglam
balleon; Egypt and Leébanon alrmalls; pack-
et British Celonles Including rare Borneo,
Congo, BanMaring, Bo. Anerlea, Ching, Mex-
feo; perf. pauge; watérmark detector. Be (o
approval applicsnte. Eureks Stampeo, Pur-
bank, Calif,

BAXONY. Manchukuo,
packei., Approvals, Halpern,
Haollywood, Californi.

PROFITABLE Fun. 1. 5. mlission mix-
ture B0c per pound, plus postage. Dark
Stamp Company, 539 Bearon, Hoston.

SPECIAL: Boviet RHussin collection—23 va-
rletles—chockfull. Sets, surcharges, eom-
memaratlves. Catalogs $1.90. Pries just Se
with wnusval approvals. Haxon }llu.n:m Co.,
(ma_DeKalh Ave., Hrooklyn, N, 3

anng DIFFERENT 3290 H.H'IEI lllm-ml
$£1.00. AR Browve, Ferrlday, Loolsiana.

ECUADOR Bargaing, Lidst free. 50 dif-
ferent 40 cents; 75 different £1. Perrone &

Campana, Hox 749, Cuayaqull, Ecuador.
Izsues’™ packel! Now

BOARCE  “"Naw
gisnt  slzed, il penond -shaped Rusiian
“aparts’” stamp; Nyassaland “'leopard® ; Mo
rocen; Tangunylkn, and other searve couns
tries are Included In our blg packet of new
and recent lssues—atamps most  ecallectors
have never seen! Ool this valuable packet
today. Only S¢ to approvel  applicants,
Relmers, 116 Flatiron, Fort Worth, Tezas,
AIRMATLE—RBrazil, Colombla, FEeraaodor,
Mexieo, Poaraguay, all for l1og with dﬂuhll
premium  approvals, Progress 'Hu.rnr Herv-
fre, 417 Routh Hope, Los Angeles, Callfornia.

THILATELIC Ralnbow. Grentest galaxy
eolorful  variety every shade the raintow.
Pluz “"Potogold' prize et only 10c.  In-
cluding double premlum approvals.  Geand-
gtamps, 6193& Bouth SBpring, Los Angelos,
Callfornia,

WORLIVE Largeat trlangle! Glant Spaln
triangle and hl-colored Persia alrmall; big
pecket 25 diferent Russia (eatalog value
nearly $1.001) ; pacrket British Colonles in-

Egqypt, Travancore, Ireland, Malay,

Liberla In fe
11408 Gower,

elading
ete. Blg United States Ilst. Al for only Se
to  approval appllcants.  Richifield Stump
Company, Dhent. 20, Melean, Vieglnia.

UNITED States  telegraphs  cataleging
£1.30 only 10, Approvals sent.  Elmer's.
106A Washingtan &t.. Hoston,

FREE!!l RKing OGeorge memorlal packet,
15 varleties. Postage e, Hoberta S01F
Fourth, Raycity, Michigan.

SIXTY-ONE Stamps from 61 different
countries incloding Inind, Brueel, Andorra,
Mauuritanla, Guinea, ele., all for 10¢ to ap-

proval appleants..  Young., 200 Underhill
Ava, Brooklyn, N, Y.
"GOYA Nude'” stamp $0.07 to approval
applicants.  “‘Jewells,” Tamaqua, Penna.
BRITLS Turkislandi—Also Llongio’s,
Montecarts, Nigercoast, Uganda, I¥jlbaegd,
Ecusdorisn, Ivaryeopst, Ubangl, coustries

Free for Se postage. Empire

M, Toronlto, Canada.

TS
Chi-

eollertors need.
Btamp Shop, Dept,

T UNITEL States mistures e lb.,
$3.00. Mission, 4512 North Racine,
CRED.

SCARCE Badem (old German stale), £x-
otle  Mongolis, Torks, Caleos, §3 U, K
glant Bi-volored Caymimns, Inperforate parks
absululely free lo approval apulicants en-
closing e postage. Viking Stemp Company,
‘\i'li'iili:m.ibu.l'th Bank Buildlng, Brooklyn,

Tund HINGES e

Hurgnin approvals In-

eluded, V-1 Hales, 2720 Nao. Swmielt, M-
wankee, Wi,

LIBERIA Snake triangle, glant Spanish
ship triangle, 50 other stamps, 5S¢, Abell
Company, 2527 Guilford. Maltimore, Ad

RRUTIEH  Jubilessi—Ten  different 1in,
with lrl}?rm'alu. Harlan, 3507 South Alarsh-
field, Chilcaga,

JL"\]HH Al stamp#, 150 dlifferent lie

w#[llll‘n!tll for Junlor Album approvals.
}!r: 14711 Virtory, Van Nuys, Callfornia.

BHRITISH Silver Jubilees fram 3 different
enuntrles, imperforate le Chicago commamo-
rallve—all Included im Clipper packet con-
talning 25 different stamps from Azerbalian,
China, Ukranis, ele. All for only 5o to ap-
proval applivants. Clipper Blamp Co., Depl.
A, Olapcester, Maxs,

TWO Locomitive stamps! World's Jargest
#hip; afrmail, birolored eccupatiooal, Inelmd-
vl in packel of thirty diférent beautles. 5o
to rellable spproval applleants.  Burprislog
lLargaind, I'udmh:'r King, Lanraster, Ohis

DAMOND-SITAPED Stamp, Liberia gun-
bong triangle, two other trinngles, sliver ju-
bilewe, 27  others, fe, Crowder Company,
127K Morth, Baltimeore, 3,

URITED thtﬂ—l.'lmnlu pricellst free.
45 different 10e. 75 different 30c. Selden-
berg, Haroda, Mich

$2.00 U, 8. Capltol, No, 072, current
postal fzane.  Cataloging 6fe, only Ge, with
approvala! Glant U, 8. llst, fres! Tatham
Hiampes, SQnringield, Mass,

44 DIFFERENT Unlted Btates including
£5 stawip, or mlnnlrle et T'nited Statea bi-
centennialz, or 30 different obeolete Canoda,
Lie postpald with approsmla. €8 A, Lennan
t‘ ?Ir-n: 221, Clty 1l Annex, New York,

“TUNITED Riates, Canaia, huwl‘wndlmd
Mexico! Where? Our "Four Biar™” approv-
als. Nothing Hke them! Write teday., Kes-
pels, Tiox BOR. Turion. Arigona.

16 U, B, Commemoratlves, ete.,
H00, 25 Hox 457, Newark, N, J.

WEEKLY Stamp magazlne, thirtern woeks,
1oe.  Stamp Juornal, Kalamazoo, Mich,

BENEEXER  Parcket — Bzerhuen, Crecl,
Kooang-Teheou, Mozamblgue and sthers—5e,
Depraw, Owean Park, Callf.

FREE—Ii DIMerent Unlted Siates stampe
to approval applicante. 3e postage. Brownls
Htamp Shop, Flint, Michigan

ETAMP Dealers, your ad here 1m-ill hrl“;
wanderful returns. Ask me for proof,

dohnssn, Manager, Classified .ﬁ.ili‘tﬂ.‘lﬂ-]l‘ll
Popular Mechanles Mapazioe, 200 E, On-
tarin Bi., Chienga.

4] \IIEIJF\’.&HLE — Buriname, Pansma,
Dritlsh Honduras, Jubiles, airmall, triangle.
Complete  collectlon every  countr from
Straits Magellnn to Arciie. 10c. ppeoval
applicants anly. Mutual Stamp Service, Iox

BPD, Ventura, Calif,

BCARCE Triangulsr Mozambigue commem-
oralive airmall and packet of 33 UF. B, in-
cludlng fmperfornte 3¢ Chieapo: rcarly fs-
snes) high wvalues; commemoratives; enve-
likpes: revenues, obe., cataloging more than
The—only Se to approval applicamta.  1llue-
trated pricelist free.  Curhan Bitamp Co.,
Dept, P, fGiloucestor, Mass.

QUEEREST Btamp packel, Heeolve world's
smallest splamp; Vatlean Cliy; scearce Likerla
trisngle (value 15¢); 1005 Greek Hed Cross
pleturing eolled inake in Garden of Eden;
Australian Bushman; new Bpranfsh Mn.rm*
Japan ‘quake stwmp;: hukuo ; mn:;
ers. Only Ge to approval I[Il'iih.'l.l'lti. L
f&tnq}u Co,, P. 0. Bax 230F, Port l;*h.uler.

10—

PERNY _ Approvals,

Lhat satlsfly, Nell
Gronberg,

Box HM4l-P, Philadelphia. Ta.
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GIANT-S8IZED Rumsian Feppelln stamp
feal, val. 20el) and bDeautiful Lithusnls air=
mall trinngle; also big packet of 53 dif,
stamps  Ineluding Azerbaijan, Epirus, new
Alartinigue, ete. and Hlustrated lists—all for
¢ lo approval appllcants!t = Werld-Wide
Btamp Co., Box 600, Camden, New York,

g DIFFERENT 1lbe, Big o0% a lun-rm-
als. l.‘nlm Stamp. 30 State. Hochester. N, ¥.

BILVER Jubllees—I15 different #5c. World
speclule—500  differant 35e, 1000 different
§L.00, 2000 diferent $1.00. Those offeri lo
approval applleants enly. List free. Vie-
torln Stamnp Co.. London 4, Canada.

HUARCE Alrmall and triangle. Beautiful
Truguay “‘fAylng hovae” alrmall and scarce
Guatemala triangle (amallest in Lhe world)
are Included In our blg packet of 60 differ-
ent gtamps from  Aloultes, Gramd Llban,
Venegueln, Britlsh and French Colonies, ete.
All fer 5e ta approval applicants. Big 11-
lusirated listz free with each order. Write
todday ! Mystle Stamp Co., (Dept, BO), Cam-
den, New York.

PHOTO FINISHING

FILMS Developed 2 prints of each 250;
20 reprints 23c. Ploe Photo, M-5104 Ne-
Xnla, Chirsgo,

T ROLL Developed and printed, Two en-
largenenis, one of Lham 111. colors, all for
G coln. The Phote Finisher, Statlon B,
Mox 42, Columbun, (hio,

FRAME Included—HRolls developed, 8 Su-

tone prints, one enlargements in easel
rame, or two enlargements without Frisse.
25 roln,  Reprintz Ic euch. Northwesiern
Thoto Servies, (R} Fargo, North Dakola.

HUMMEDRL Special, 2 lovely rolored ovald
with rolls 252, Beautiful colored prints Je.
Pholoa, 1360 Laurel, SL Paul, Minnesots,

T ROLIL_ Developed end & better Velox
printa d5e. Try our quality work Foto-
firilsh, Vassar, Mich,

TTEN Prints from any rell 1o,

20 HED ’RI'\kI"H Te—F s developed, 16
prints  23e. Enlargements Exi0—25c; BT
10c, Low Phote, M-2857 Neva, (“hicago.
United
4123 Lesvenworth, Omaoha, Nebr.

FREE Duslity mirror with your mll de=
veloped, printed—25c.  Latg of fun, seo
Yoursell ms others aee you, Fast servies,
work guaranlesd. Troephoto Laboratories,
1 Owean Parkway, Hmoklm, N Y.

BEAUTIFUL Finished. Rolls developed
and prlnlud 25e. Fllm packs bOle. Enlarge-
ments  45e, Commerclal work,  Bend for
rates. Vietor I;hnw Hervies, 420 Linden 5t.,

Ellzabieth, N,

2 BEAUTIFUL Enlargaments suitable for
framing with roll developed, printed 25e
Photoflim, X-2421 Nerih Ave., Chleago.

YELOX Prints ¢ each. Ralls dn'l-rlﬁliltl#
anid printed 20e. Cain's, Dept. C, 8412 8
Nermont Ave., Los Angeles, Calif.

F‘!‘*ﬂ.’ﬂ'.‘l"l‘l"l"ﬂﬂ Guaranteed—Holls  devel-

oped, 2 bromide enlargements, 8§ Velax
prints, 25 coin, Finerfolos, DBpx DS9S,
Allnneapalis, Minn.

P'hotn,

ROLLS Dereloped and 8 prints, 30 cenls
and worth It Heprinte 3 cents.  Artline
Altoona, I'emna.

DEVELOP And priol your own oleiures.
Have time, money with our eomplete $£1.40
outfit postpald, or pay postman $1.55 C.0.D,
Includes eloctrie ruby lump, printing Crome,
photo paper, chemieals and equipment. One
of thowsands of amazing bargolns In our
free  Photographle Almanse  and  Bargaln
Book. Bend for It teday! Central Camera
fo,, Pept, ARES, 200 Ho Wahasgh, Chiragae.

GIUUARANTEED Permancnt photos.  Any
roll twenty-five eenls. Enlargements to elght
by ten from negative. tweniy-flve centi—from
photos, fifty eenld. Commo Pholo Co., Bara-

nar Lake, N. ¥

TRIAL Offer. Roll developsd and 8
prints 25e. Heprints e, Beaoliful Sx10
enlargement 25c.  Prompt expert finishing.
Young Phobto Servies, 403 Bertha Bi., Al-
bany, N. ¥,

Iitinofs.

ROLLS Rashed! Developed and printed
with two supertons enlargements 25e¢. Four
ixfi enlargements 25e. Newtane, MMaywood,

ROLL: Developed and B beaotiful Velox
ﬁmw prints 25 eoin or stamps. Heprinis

each. toprint Bervice, Box E, Roan-
oke, Virginia.

50 REPRINTS &0c. Any size roll Olm
déveloped and 16 prints, 20e, Jefferson Park
Studls, 507 Holbreok, Chlrago.

FPECIAL—Two 5al” enlargements 20e.
Roll finished 23c.  Weprints de. Dulow's

Photo Borvlee, Armatrond, Towa.
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PRINTS Made with novel borders, sam-
pes free.  Welek, 2840 Zenobia, Denver,
{ala.

BI’"ECIAL Offer package art corners, two
Gx7  enlargements, § lustertone prints 25c,
Memo Photo Service, Box 720, Minneapolis,
Minnesala, .

ROLL Developed and B prints Including

two enlargements, 25c ooin.  SBuper Snap-
&hot, Winona, Minnesota.
T BACRIFICE — Complete  correspondence

course—Amateur developing and printing;
13 instruction manuvals; profusely 1llustrat-

ed; dimgrams. Essy to learn and make
money. Cost  $32.00; sell $3.83. Falk,
4 West 3drd Btreet, New York.
FRAMETTE  Modernlstic  wood  easel,
Hend negative and 20¢ coin. Photo Ce.,
Mattltuek, New York.

FREE: 6 Plece manicure seit and  big

premium catalogue with your first roll, or
16  reprints 2ie. National Gift Studios
(World's Largest), Hannibal, Mo

EL00.00 PRIZE Offer with every roll de-
veloped, including B beautiful prints, pro-
fesslonal oll painted enlargement, 23e. In-
dividual attention. Quick service. Janes-
ville Fllm, Janesville, Wia. )

IMMEDIATE BServicel XNo delay! Raoll
developed, printed, and two 05Hx7 enlarge-
ments (or one tinted unhr[emant}—ull for
20e roin. The ex cholee,  Reprints
ﬂ:l._l The Fhoto Mill, n-u: i29-12, Minneap-

" ROLL Developed, printed 15, Teprints
2e. Howard's, 2047 Jarvis, Chicago.
ROLL Developed, 8 permanent prints, two
double welght, portrait-like professsional en-
largements, prize coupon, 25¢. Extra fast
service.  Midwest Thoto, Janeaville, Wiz,
SENSATIONALLY New  process—Holls
116 size and smaller carefully developed and
every pleture enlarged to double usual slze,
only  35e. Prompt service. Batisfacilon
guarantesd or money refunded. Emplre Pho-
to Serviee, 99 Empire St., Providence, R. I.
FREE! I Artlstic enlargements with ev-
ery roll printed for 25c. Griffin Studics,
Winona, Minn
ROLL Developed and printed 25, en-
largements 10c, reprints Je. Speclal price
on kodaks. Square Deal Studie, Dept. P,
Huntington, Ind.
20 REFPRINTE—25e. Films developed 2
Pictures, Kirks-

prints _each negative 25e.
ville. Mizzouri.

ROLLE Developed—One day service—12
beautiful enlargements and 8 brilllant prints,
quallty guaranteed 25e. Electric Studics,
8 Eag Clalre., Wis,

POCKET Album with roll developed and
printed, 25¢. Enlargement coupon. Ideal
Mhoto Herllnn, Box 2255, Paterson, N, J.

FINER Finlshing. HRolls developed and
printed colored enlargements, or two double
professlonal enlargements. All for 235
{roin). Genuine, natlionally known, Maoen-
tone superior quality. Moen Photo Bervice,
LaCroase, Wis.

21 BTUDIOTONE Reprints 25e. Fllm de-
:-&]-:-deilﬂ prints 25c. Million Photo, Al-
ANy . 8,

ROLL Developed. Two double-clear prints
each negative 25¢. Reprints 2%e. Enlarge-
ment coupon. Willard"s, Box 3335-A, Cleve-
land Hedghts, Ohlo.

ROLL Developed, two
enlargement coupons 25e.
Unionville, Ma,

30 REPRINTS 25c. Larger orders le per
print. ‘Trial. Rolls W!imnﬂ and printed
1. Rellable, RiverGrove, TIL

IMMEDIATE Bervice! No delay!l Raoll
fully developed, ecarefully printed and two
heautiful, full-size 5 x 7 double welght pro-
fessional enlargements {or one tinted en-
Iirl!menﬂ—--ltl I'nl' 25¢ eoin. The experts”
eholee! de each. The Photo AL,

ox 32&? llnnemnus‘ Mlnn.

ROLLS Developed. two beautiful Nu-
border enlargements, eight Nu-border prints,
puaranteed fadeless. 25¢ coln. Glant Snap-
shots, Ine., Dept. A, Greenbay, Wis

BEAUTIFUL Glistening prints, roll de-
veloped, 8 guaranteed Ililtnnlnf‘ prints, 2
enlargements, 25e. Amerlean Photo  Ser
20453-C Nicolet, Minneapoliz, Minn,

20 REPRINTS 25c. Films developed, two
prints each negative, 250 Bkrudland,
AOT0-8 George, Chicago.

20 REPRINTS 25c. 100 Reprints $1.00,
Rolls developed with 16 prines 25c. Nord-
shog, 4. Mavwood. 111

HAND Colored enlargement with each roll
2050, 40 reprints G0e, Colorgraph, Dunning
Station, Chicago.

rints each, two
ummers’ Studio,

BEAUTIFUL Colored enlargement with
each flm 25e. BSpeedy zervice. Batlsfaction
uaranteed or money refunded. LaCrosse
ilm Company, LaCrosse, Wia.

ROLLS Developed. Two beautiful double-
wilght professional enlargements and 8
g;:unteeﬂ Never Fade Perfect Tone prints.
s coin, Rays Fhoto Bervice, LaCrosse,
Wisconsin.

TWO Professional enlargements with each
roll developed and printed 23e. Eight re-
prints, two enlirgements 25¢. Hygloss,
River Grove, Il

EXNLARGEMEXNTSE From minlature nega-
tives [anpm.timltely dx4 Inches) Gec each,
when ordered from complete roll. Fine grain
deu!npink,.ar Fotoghop, Inc., 136A West

G324 ew York Clty.
KODAK Enlargements 537, 10, 1 for
illlttﬂ' codn, Hend best negative nl‘ﬂli:s;.
plds,

hote Lab., Dept. 5, Cedar

Tows.

BAMPLE Enlargement—Dime, and nega-
thve (returped). Holl finlshed, 50¢ (coin).
Waont fade lke cheap, hurried work, Widest
kmp studio in Americg. Brown, Warsaw,

Ny

CAMERAS, PHOTD SUPPLIES

CAMERAS, Bupplies and noveltles—Free
copy of monthly magazine Snap SBhots, Bar-
galn lists Included. Mammoth supply eat-
alog sent on receipt of 23¢ which will be
refunded on first order of £1.00 or more.
Murphy*'s Btock House, 57 East 9th Street,

New York City. Established 1878,
CAMERAR And supplies. Free fllustrated
eatalog lating evervthing photographle—etill
and movie cameéras, flms, lensés—al tre-
mendous  savings. Thousandz of bargalns,
new and wsed, All guaranteed. We take
your old camera or equipment in trade
Write now for your free copy of our Photo-
graphic Almanac and Bargain Dook—just
out! Limited edition, Hurry! Central Cam-
ern Co., (Photographic Headouarters since
18891, 250 So. Wabash, Dept. AS35, Chicago.

BRAND New  Argus  candid camera,
$12.50; Welti 35mm. F:2.8 Zelws Tessar,
list 862,00, special $48.50: Baldax 1%x2%
F:2.9 lens. Worth $00 for $37.50. rite
for st of new and used camera bargains,

Bass Camera Co., Dept. “AG," 1789 W.
Madison 8t., Chirage, TI1L
MAKE Money with eamern. 100  Dbest

markets 25e.  Mae Supply, Eldorade, 1llinols,
INTERESTING Bouvenir fres!! Amateur,

Eastin_ Pictures, Davenport,

POPULAR MECHANICS ADVERTISING SECTION

1EMM “BPRING Drive' camera 3$4.88.
Heyde exposure meter $2.48. Odd 100 fi
limim film, $1.00; 400 ft., ﬂ[H] Bounid on
film, $2.50 100 IL.; 400 It., $8.050. ‘."Il:lu].-
sound on film projector, speaker, amplifier,
complete $138.50. DeVry Jomm guper pro-
Jector, 1000 watt, motor driven, $49.50; 500

watt, $12.50. PFilm splicer, cement 4%,
400 fi. 1Amm reels e, Humidors, 35e.
$3mm  gtill  eamera $5.63, Fllters, 45c.

Lelea projector §25.00 with case. Ampro
lémm continuous projector in eabinet, screen
$112.50 with 400 watt lamp. Beaded table
sereen, 49, Bound on dlse, sound on film,
tilent library. Films sent anywhere, Pathex
film, acessorles. Lelea, new, uwsed cameras.
lémm camera fim $2.50 with processing.
Kodachrome 100 ft. $4.60. Eastman Smm
camera fllm §1.64. Projector $33.00. Grls-
wald 35mm _ splicer §11.75. Tripod $1.48.
Rolls ragor §3.98. Pocket titler. $2.49. Tel-
egraph sets, §1.50. Bimplex eamers . 5,
Distance meter $4.50. Bausch & Lomb Bol-
lapticon £37.50. All types lenses at 505
off. Ensign 18mm turret camera with 3
lenses §84.50, TUsed Weston exposure meter
£11.50. Catalogue [free—trades accepled,
We carry most complete stock in entire cine
line, parts, repairs. YWe buy used equip-
ment. Mogull Bros., 1944-J Boston Road,
New Vork Clty,

RENT ltmm. Talking pictures. Lowest
rates, day or week. Hilent rentals also
Towa,

NEW 16MM Art fillms. Just produced on
Catalina Island. Guaranteed original prints.
Bend 25¢ for elght mew Ari film samples;
$1.00 for 20 ft. screen test; S brings illus-
irated catalogues of 16mm. film. Hollywood
Cine Fllm DMstributors, 1437 Ne. Highland,
Hollywood, California.

THREE Cameras In one. Takes snapshots,
moviebooks, 16mm movies. Bpringmotor
driven. Only $5.00 brand new. Fillms £1.00.
Order yours boday direct from this adver-
tisement. Projectors $1.00 wp. Free har-
gain lists. Home Movies, Box 32, Easton,
Pennsylvania.

EMM-—16MM EQUIPMENT.
free.  Elder. Dept. B-24, Chesea, Maza.

MADISON Bguare Garden fight fllms
(E5mm.) 200 ft. $1.00. Box 185, Beaver
Dam, Wis.

HIMAL BALE. Golng out of business.
Lilats . Hoffman, 57 Broad, Albany, M. Y,

T FILMS, Accessories. LIst 3 cents, BT
Payne, Jr‘ Wapanucka, Oklabwima.

500 FT, 35MM £1.30. Stamp lst, Bedner,
5300 8, Talman Ave., Chicage, I11

PATHE Profeszlonal camera 35mm, Zelss

Catalogue

Postfach 20, Forzellangasse, Vlenna, Aus- P35, sacrificed £25.00. Avond, 747 6th
tria. Avenue, New York Clty.

MARKE Money—Belling snapshots. Dimae S AR lation picture theatre business.
brings ninety pages instruction, 1600 buy- | Home-study training; management, adver-
ers. Photomarkets, 201-F Barrister Bldg., | tising, eetion.  Minth year. Catalog.
Washington, 1b. C. Theatre Institute, Elmira, New York.

BARGAINE  Always, trades accepted, BOYS! Start your own theatre! Profes-
Anything bought for cash, Block, 1451-F | slonal motor driven projectors. Only §14.95.

Broadway, New York,

MAKE Money iIn photography.
gquickly at home. Spare or full If;’mﬂ. Eazy
plan. FPrevious experience  unnecessary.
Common school education sufficlent. Write
for full information and requirements.
American Behool of Photography, 3601 Mich-
igan Avenue, Dept. J43-B, Chicago.

FREE!! Sample copy sixty page photo-
graphic magazine—Iinteresting, Ini:uf.mllm

Pocket Photo Monthly, Canton, O

HAVE You a camera? Bend ten cents for
recent number of our big magazine, showing
how to make better pictures and earn money,
American Photography, 116 Camers House,
Boaton. 17, Masa.

INCOME From your camera instead of ex-
H‘I‘IIII. h!&“ m': h‘u'nn mﬂ teaches you to
make ographs for m nes. DEWEDapers,
lmnﬂm. Tremendous demand. Earn good
money wherever you live, Free book. ni-
versal Photogra hert Dept. 104, 10 West
B3rd Bt., New

MOTION PICTURES AND SOUND
EQUIPMENT

CENTRAL'S Free Photographle Almanac
and Bargain Hook explaing latest movie de-
velopments, offers money-saving bargaing in
cameras, lenses, projectors, films. We take
your old eamera or oquipment in trade.
Write for free copy! Ceniral Camera Com-

Learn

pany, {(Photographic Headquarters sinee
18003, 230 Bo, Wabash, Dept. A-T35, Chi-
cagn.

DE VRY 18MM Bound on dise with films
$75.00. U5Smm  seund on  film, complete,
$150.00. Western Movie Supply, 254 Butler,
Han Francisco.

Originally fﬁ.‘ﬂ’i 00,  Motion Picture Frod-
uets, 346 West 45th, New York.

CUT- RATE—Complete 16 mm. movie line.
Cine, Box 213%. Paterson, N. J

BMM COLOR, For all cameras, aiso 12
different emulzlon:. Home titling Alm,
equipment, Film Speclaltles, 111 P.

El Monte, California,

TWO 16mm. “End™ tltles, 10c, with cat-
nlogue sound-silent film, supply bargeins.
Kastin Pirtures, Dl'rrrmurt Towa,

BATRGATN—Motion picture projection cor-
respondence epourse, [llustratlons, diagrams,

80 lessons. Complete, only $3.85—Cost orlg-
inally 232,00, Falk, 2 West 33rd Street,
New York.

1AM E.Kﬂhb Motor driven projector,
100-ft. reel $3.85. Large selectlon of films
Including Pop-Ese and Betty Boop. 3e
Ittmg for eatalogus. Exeel Home Movies,
622 Madison, Toledo. Ohlo.

16MM PHOJECTORS, Films, Bargain.
Free catalogue, Camera Exchange, 800 Sth
Ave., New York.

SMM BPECIAL Travel, comedies, ffiy
feet £1.50. 16mm 100 feet $2. Sound, used
uubj:nratu réel. DMendelwager, Bayonne,

PHOTOPLAY Idears for talking pletures
accepled any form for erlticizm, copyright
and submission to studies, Established 1917,
Booklet free. Universal Scenario Co., 205
Meyer Bidg., Western and Sierra Vista,
Hollywood, Callf. =

16MM FILMS Bought, sold, exchanged.
Catalogue, 1l0e. Fotoshop, 1364 West 132,
New York.

MAKE 250000 To $1000.00 with movies
this summer. Dime brings details. Eastin
Films, Davenport, Iowa,




POPULAR MECHANICS ADVERTISING SECTION

HIGHESRT l"'rlu: p;lﬁuh:ir “u-td ;ﬂ:

is equipment. eription.
e 1304 "Weat 12, New York,

AAL ILMS: Cartoons, travel, Llst,
hlnmln Fllm Service, Box 291-A, Baglnaw,
lch.

L} 3 World's Greatest Passlon
Play.'” b reels. (MNew) l6mm. superior than
the Oberammergau stage play. rent or pur-
chase. Write Hemenway Film Co., 37 Church
Bt., Boston, Mass,

T AUPERBPEED Panchromatic 16mm _fim,
100 ft.. §3.75 Other fillmg from §2.18,
Bargains in new, used equipment. Send for
I#;E_lll.‘. Foloshop, 130A West 52, New

Writa today for

BASH Bargain counter:

your free of the latest, greatest HBass
DBargningram No. 219 of lémm. cine sppa-
ratos.  Fllled with rare bargains, for in-
|um-n Kovitone B mm. camern and pro-
Intest tilan. regularly 209,45, at Dass
im 75. l6mm. Mono flm in-

rludlnx reversing, H 05, Willa Cine expo-
sure meter, infallible, $5.15. 500 watl, mo-
tor driven 400 ft, capasity standard 1fimm.
projecior, $£29.50, Hasd Camera Co., Depl.

Madizon St., Chicago, I1L
FILME, Projectors. 10e¢ eoln for Llats.
Capltal Productions, Hosedale, Kanzas,

RADIOS, SUPPLIES, INSTRUCTIONS

RADIO Ezperlmientors and set boflders:
TParts and klis of parts for the T.RF. Four
ail metal tubes, six tube 32 volt Farm set,
Economy Three, Five and Four Tube jm-
weoved Little Giant, Auto Radio and Soper-

erodyne Portable Battery set described by
J'opular Mechanies. Lund Manufacturing
Co., 43 East_Ohio, Chieags.

GREATLY lmprove battery radios, Ro-

iuee  running  expenie.  Meehan, Delmar,
[helaware.
INVENTION, Control your radio from

unother room or bed. Easy installation, in-
strictlons and remotecontrol $1.00. Hamote-
rontro] Company, Dalton, Georgla
“"HREAKING Into DBroadeasting!™—new,
Important booklet tells how. 30%c. Cekoo,
Lesington Ave., New York City.
ALLWAYE Hadios—Easy to bulld and op-
erate. Worldwide reception! Complete con-
struction kita: One tube battery model—
$1.25. 'Two tube (more volume)=—82.00. Twa
tuba all-electrie—§3.00. (Tuhes—70e each.)
Order todayl Postpaid  Illostrated litera-
ture—ie, Radlo  Laboratories, 1819
liroadway, P-6, New York
MOA-CONNINGHAM Tubes G,
puaranieed. Why pay more? Hilet,
RTA_.\D&E]} Make radios st cul brIrH
Write for catalog. Libbey Bupply Co., BT
Washington Bt DBoston, Mass,
INBTRUUTIONE 13 Distance cryalal sels
—record 2100 miles, “Radlobullder,' 25,

Niw,
Orange.

Laboratories, 151-0' Liberiv, Ban F‘rmrlw
“POCKET Badie,” §5,85 complete, Cat-

alogue, 10c.  American Business  Bervice,

853-PMM. Shamokin, Pennsylvania.
HADIO Engineering, broadeusiing, avia-

tion and police radlo, servielng, marine and

Morse t:lur?hr llﬂf bt thoroughly, A1l ex-

penses low stalog free, Duodge's Institute,
mes Bt., Valparaiso. Ind.

RADIO. All phases, Amateur, shortwave,
experimenting, #ob  bullding, broadeasting,
pervicing, ele. Complete st recomemended
books free. Popular Mechanies Press, Hoom
C35, 200 E. Ontario Bt., Chicago.

MUSIC AND MUSICAL INSTRUMENTS

BINOERS Wanted! Jay Goold, famous
Hollywood entertainer, will traln you &t
home. Movie and radle aoditlons to ap-
cepted singers. Write—Seren free lessons
I'nited Showmen, 1753-C Howard, Chirago.

VIOLINE—Handmade maslerploces—Hest
flnee Stradivarius days, John Lehto, Mas-
ter Vinlin Maker, Ban Pedm, Calif.

LYRIC Writera: beautifol original melo-
dies, piane arrengements, eopyrighis.  Infor-
%lntjuu free, Chenetie, T14 Carncas, Tampa,

a.

BONG-WRITERS. Profeszional phoeno-
graph record of your song. Musieal arrange-
ments. Free informatlon. Paramoont Bong-
Recording Biudlo, J-5, Box 130, Hollywood,
ralifornia.

POEMB, Bet to musir. . Published. Free
examlnition. Bend your poemid.  MeNell,
Bachelor of Musle, 1582 K West 27th BL,
Loa_Angeles, California,

PFOPULAR Tians, compdete course $2.50,
Kelly Behool af Madern Musie, 042 Markel
Hireet, San Franeclseo,

B0ONG Poems wanted at oneel Mother,
home, love, pairlotle, sacred, comle or any
subject, Don't delay, send povn todoy.
Richard Bros,, 24 Hyde Park Bank Bldg.,

43A

START Candymaking buslness, simplified
home study course, sueoesiful studenis all
gml;tl- all lho lrnrid, wrltu free  explanatory

llet. P-M. 353 Bouth Hroadway,

Chicagn. Lz Augu!n l_';lll_l!'nmh,
EONGWRITERS!T Don't be misled by IF You have some tlme you would lke to
romlges. Professlonal writer will give you pEe operabling rug making machine ot home,
eat  help.., Larry Conley, Bulte 4120, and want big wages besides profit on rogs,

1685 Brogdway, New York.

PIANO Iy ecar. Particalars without ob-
ligation. DDay-V-Way, 612 Woolworth Buoild-
ing, Dearbprn, Mich.

o POPULAR Cowboy songe, only 206e,
t{l‘,ul.n_} Emplre Novelties, Pelerboro, Can-
nelm,

SONGPOEMS Wanted. Your song pil-
fished. Natlenal Bongland, *'PM,*" Thomas-
Lo, Maine,

BONGWRITERS: Write for  wonderful
proposition. Ideal Musle SBtudio, Montville,
New  Jersoy.

BMITH'S Novelty album of ald tlme fa-
vorites. 43 songs, and musie, ar-
ranged for Hawallan gultar. harmoniea,
plano, violln, mandolin, banje, C melody
luuphune, ukulele and gultar chords, all In

book The, Wm. J, Smith Musle Co.,
:I 1 West 31 Bireet. NMew York Ciky.

BONGE! We compoee, arrange, publish,
sell. Boperior Bong SBtudles, 211 Hope Ave.,
Pazgale, N. 1.

BONGWRITERS! Amazing eollzboratlon
offer. Hibbeler, D1, 2157 N. Avers, Chi-

CRED,

SBONGWRITERS—Fres booklet. Gst all
Inside facts., Bongwrlters Institute, 12340
Broadway, New York.

URED—Rebullt natlonally known Instru-
ments—RBargaln  prices.  Bupply  Hmited,
Write at once for information, Tom Irown
Musis Company, #15 South Wabash, Chi-

CRET,

PROFESSIONAL  Instructlon on  msdern
songwriting and eompositlon. Free. Green-
leaf Publishers, A-03068 Broadway, Chicago,

EARN Your own musieal Instrument. Get
free detalls amd free attractive gavings bank
at your mugic store, or write Fred Gretsch

Mig. Co., 521% Bo. Wabush, Chicago

ask for proposition. Easy, pleasant, profit-
able. Work when you llke. Materlals had
everywhere, Bend today for offer., C. Oid
Amerlean, Ameglean Trust Bidg., San Le-
anire, Calif.

74 TESTELY Plans for operating mall or-
der enterprises. Get layout details for guick
iihﬂ':' C. L. Winegar, Pub., Fort Anns,

MARE Fast uliln: producis at  home.
Formula ca free. Kemico, 210, Park
Riilge, 11

BIG Profits operating “‘route’ penny pea-
nut and gum vending machines. Start with
$100. Robbins Co.. 1141 DeKalb Ave.,
Brooklyn, X, Y.

MAIL Order business is your opportunity.
Muny began small, npow earn  thousands
yearly. Mo porsonal contact. Boundleéss op-
poriunlties. Have had over 40 years experl-
ence; will help you suceced. Hend 2% for
valunhle booklets. nome free. H. Brenlser,
257 Bouth 21st, Philadelphia,

$10 BTAHRTE Own business rdlI.L'u'ﬂnl:
mirrors. Experlence unnecessa Learn
chromium plating. Write Enrl.nkla. Plater,
127, Marlon. Indiann.

MONEY In mushrooms! Grow them npow,
in cellar or shed. Exclusive new process.
Itigger. better, quicker crops. We bay.
Boak free—write today! American Muoshroom
Inibistrles, Ddept. £29, Taronlo, Ont,

END Your money worries, Start profit-
able business at home. Amazing new ldeas.

No risk. Partleolars free. Hussell Adams,
Guthrie, 0kla.
DELAWARE Charters 333 for next 30

flays make new clients. Free forms, . 0,
Nox 677, Wilmingion, Del.

PRACTICAL Money making business at
home. No convassing. Clenre System, DPos-
tal Bax 17, Verdun, Monireal, Que.

BACON Banjos snd goltars used by lead-
:‘n[ ployers. Hacon and Day Co., Groton,
Ll

WRITE Songs.

Big money and reputa-
tlon. Write for Informatlon. J, Gordon
Pub, Co.. 201 N. Hoyne Ave., Chieago,

BONG Writers. Bend for _our “'Publish-
fng Agreement,” MreKinley Music Printers,

1501 . a5th 8t.. Chicago.
BONG Twoems wanted, B0-50 plan.  In-
structlon hook sent free. Song Hureau,

Halem, Indiana.

BONGS Mublizhed, arranged and composed,
royalty basls, W. Coast Music Pub., D42
Market. Han Francleeo,

MUSIC Composed to words.  Waonderful
propasltien.  Mauer Fros., Oshhosh, Wi,

DMTD-FLEX Reeds for clarinets, and aaxz-
nphanes eliminate your reed troubles. Write
for cirrular. Duo-Flex Heeds, 1204 1st Ave.,
Evansrille, Ind.

NEW Deal., Wrile Bequola Songriters
Borvice, Sherman RBranch. Los Angeles. Callf.

WANTED: Original poems, songe. et
pur propositlon  first, MMM Publishers,
Btudlo Ridg., Poriland, Ore.

BONGWRITING, Qood money heing made
from gongz through talking pletures, radio,
phonograph, musie publizhers. *"Hit"™ writ-
crs reviie, arrange, compose musle to your
Iyries, Ifries to your musie. We submit 10
studips and other markets. Free reading.
Bend for booklet. Unlversal Song Berviee,
671 Meyer Bldz,, Hollywoed, Callf.

BUSINESS OPFORTUNITIES

INVENTORS®: Bend Immediately for your
coples of our new [res books, *'Patent Pro-
tertlon™ and “Buggestlons omn Belling an
Inventlon.® Blxig-elght pages of Interesi-
ing facts. They tell how patent laws protect
you; kind of gkeich or model neoded; simple
steps to lake withoul cost; how successful
Inventors have secured financlal sssistanee;
show interesting Inventlons; illustrate im-
portant mechanical movements. Wilth books
we aleo send free Evidence of Inventlon form

to help establish date of disclosure. Prompt
service, reasonable fees, aspecial  deferred
payment plan, Birlctest secrecy, ‘Thirty-

seven years' experience, Highest referemces.
Write us today. The facts in our books are
worth money to the man with a good inven-
tion. Address: Vietor J. Evans & Co.. Reg-
lsteredd  Patent Allorneys, B02-G  Vietor
Bullding, Washington, I. C.

SPARE Time workers, send dc¢ stamp for
Intest offers. Tucker, I'. 0. Box 63, Indlan-
apolls, Ind.

FREE. “Palder of Opportunities.™
Write Falrmont, 8 Hester, New York.

MAIL Bosiness. Start small. Ii"renlthin
furnlghed. Frea details. Metromalls, P-
Cinelnnatl

BUCCEED With your prodocts.
gell them. Formuolas, analytiesl
%l.u‘l:n: free. B. Thaxly

Make-
servies,
Co., Washingten,

WE Start you in husiness, furnishing out-
fts and Instructions, operating ““Hpeelalty
Candy Factory" home, Men and wonen,
earn $35.00 up to 27500 weekly, all or spare
time, Dooklet free. W. Hillyer Rags
JIne., Dirawer 4, Kast Orange, N, J.

“BUCCEED Through Tree Surgery.'” Qst
hll'ljl!ﬂllﬂ. Frank Qulick, Lambertville,

MAKE Produets yoursell, Tested formu-
las—entalogue free. (rinstead Laboratory,
Edwardsville, Tlinale,

COMPLETE Chemleal service. Analysis,
formulas, processes, trade gecrets.  Thirty
years exporlence. Partleulars for stamp,
W, L. Cummlu.ﬂ 218 Gordon Avenue, Byr-

aruse, N,

MAKE .ﬂ.rl.il]l:lll marhle,
pollshing, uncanny. Noveltles, tabletops,
slatusiles, sdanltary fMoors, whelstones. Iard,
Inexpensive, fireproof, enamels wood Beeret
cement processes.  Make begqutlful thin ee-
ment pottery without moulds. Liguld rub-
ber, rubber molds, scrap eellulodd  solde
Amazing samples 3e, none free. John AL
Payn, 945 Grande Vista Avenue, Los An-
gelea, Calif.

HOW And where to obiain caplial fally
oxplained, particulars free. Star Bervice,
Wapikoneta, Ohlo.

MONEY—REazlly earned—No canvassing,
Detajls for stamp. El-Ray Company, Hroad
Etreet Bank Bullding, Trenton, N. 1.

TURN Spare tlme Inle cash. Home worl
Proflts enormous.  Many llve epportunities.
Detalls for stamp. Sockel, PM 734 SBouth
8t., Philadelphia, Pa.

glossy tilea, no

PRIVATE Brand preparstions. Asen,
Rox 1081, Wishington, D, C,
STOFP Squealing—=Start crowlng!! Work

marnings Ive to eountry— "movies'
—afternoons [l Unusual “plans.** No ein-
vasalng! Prepare for surprise! Natlonal
Follo-A, (Metro-sta), Los Angeles.
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LEARN Motilon pleture theatre business. [

Catalog. Theatre Institute, 335 Washington,
Elmira, N. ¥.

BTART A business of your own. KEarm big
money. Detafls free.  Belf-Aid Systems,
1723 Penn, Harrizburg, Penna,

WANTED—1.000 People with cameras.

Btamp hri.u.is information. Gannon-Service,
Muskegon, Michigan.

l-'DPL[HiI\ Poppers, roasters, ketlles,
new, used. Balesmen wanted. Northayde,
2117-Harding, Des Molnes, lowa,

POPULAR MECHANICS ADVERTISING SECTION

LEARN Shoe repairing at home. Partie-
ulars 10e, Frank Lento, Punxsutawney,
enna.

IMPPORTING, Wholesale sources 1ists over
three milllon items. 2% tpald. Sup-
plies, Rax 451, Manhattan, Kans.

1.000 WAYS To make money in sparetime.

INCORPORATE In Delaware. Cost 238,

Bl Money agaln in real estate business,

Every plan a winner. Literature free. | Sell shares, Ralse capital. Free details, Learn how, Complele puaranissd {wenty
Franklin Publishing Company, 800 North Corporatlon Fiseal Company, Dept. PM, lesson course. Only £2.00, Realty Sales
Clark Btreet, Dept, 230E, Chleago, Wilmington, Delawars, Biuflders, Box 58, Berkeley, California.
OPEN A New York ofiee In Lhe hesrt CHARTERS: Du]uﬂ:nre: beat, ﬂ_‘Jt‘In!Ht; 2000 BLEI‘\LHH- Cards  $1.50. Agents
Times Square. Increaze mail order sales, free forms. Colonial Charter Co., Wilming- 1.00, Economy, 40630 Hazel, Philadelphia,
Ko mfg mﬂ:?ﬁﬂu{ﬁiﬂﬂ.m?hllgomnrde:: lm.”’n;l'n E T e Pennsylvania,
prOm ¥ maonthly ATRMOUN BEL ealers, autometive supplies, FProf- EMPLOY Yoursell fitabl
Office Bervice-18. 140 West 42nd. New York. | {tahle easy work. Hibhs, Fort Worth, Tes, | Free information Tones, 31 NE. Pinn St
T BARGATNE—Paint spray outft, gazoline “RCHEMER Magazine,” Alllance, Ohle, | Minneapoliz, Minn.
en:lnﬂ drive. Terms—trial. Helmick Paint | prints schemes, ideas, business starters, for- QUICK Cash—3Spare or full time, Posi-
Spray Exchange, M-684. Troy, Ohio. mulas—blg winners; 10,000 to §50,000 re- tlvely no canvassing. Curtlss, A-82 Berg-
mmgw B&HII]IDE I‘ﬂ"“’“ Boss, 20073 Sith g?;ta'gh“ﬁ:tgm;rgm §l.00. Trial special: | man, Arkansas. -
. slan I A 1 LEARN =ign painting at home., inde-
“TURN Ideas inito cash.® Free details. LEARN Marbleizing: With our snow- | pendent. Earn $50 to $100 weekly., Partic-
white cements, Imitates marble perfectly. ulars free. Fomeroy Service, 1121 Tth St.,

Martinez-FPM, San Bernardino, Calif.
ANY Formula wanied, Je. Clircular free.

Metro, A128 Cannons, Loulsville, Ky.

PFOWERPEFP—BSave: valve and ring
Fasily made with strange Rocky Mountaing
expanding mineral lubricant. Samplé pow-

dered Exzontium and opportunity bulletin
free. Waldo, Nox 286, Dallaz, Texas.

HOW To install burglar alarms. Com-
plete directlons Including five wiring dla-
grams for stores, resldences, chicken ecoops,
ete., gent postpald for one dollar. George
Carey, Rox 35, Swation D, New Y

FREE, 1%id Trade and source of supply
directory, value $1.00, with one year's sub-
seription to our 52-page monthly magazine,
Bend $1.00.  Liberty DMail Order Digest,
Shebovgan, Wi,

T Paying mall order business In,d?'ﬂur
own hnma. Write. Lamb Mailing Co., Meri-
den. Conn,

EARMN SHteady Incoma,
AT Garfield, 8t. Louls,

MHS. M. earned §267, three weoks, Fali-
ing mushroomz in cellar! Exceptional, but
your cellar, shed perhaps sultable, We buy
crops. Book free. United, 3348-A50 Lin-
ocoln Avae., Chlrago.

EARN Money: Learn corresponding for
newspapers and magazines. Write Publish-
ers” Bervice Bureau, 4258F Drexel Bivd.,
Chieago, TI1.

MAKE And sell your own products, Em-
play agents yourself. We supply formulas
and full instruetions for making toilet prep-
household speclalties. Valuable hooklet free.
aratlonz, perfume, flavoring extracts, soap,
Natlonal Selentifi= Laboratories, 1950W
Brond, Richmond, Va.

BUY 200,000 Articles wholesale. Infor-
mation 15¢. Quaker, 1110 Haworth, Phila-
delphia.

PROFIT With new producta.

Write Atkins,

Makea, sell,

repeat. Guarantesd formulas, analysis. He-
search., DBiggest catalog free, Speclal prices,
leads. Gibson, Chemlst, BD-4702 No. Ha-

eine, Chicago,
“FREE Instructlons,*” Write for free 10-

page  booklet on  making beawtiful, fast-
ﬁ-lltmx m;:iltioq, bonkends, plagques, ete.
deman

Big profits! Htenrl s Studio,
zmx West 10th, Chicago, Dept. P75

WE Btart you In business. TUnlimited
fleld! Make, sell compound for puncture-
proofing tires, radiators. Dlg profits, re-
peats, Free detalls. Non-Leakable DMfg.
Co., Hackensack, N. J.

INCREASE Your fincome. Sample copy
of Income Increaser. devobed to making mon-
ey quiekly and honestly. Ten cents. Income
Inereaser, 177 Btate Stroot, Roston. Mass,

BTOF Whasting o cheap money

making plans, a dollar nresIM hnlr mu
save you hundreds. Plans b IF
natlonal mail order fame. Ehend 1.00

raluable hook and suceess information, H’tl]
%ﬂlljl‘ Besearch, 20 B. Logan Ave.,

2%,

BRAISE Glant bullfrogs! Tse pond, swamp,
ereek, Ready market—big profit. Send Sie
for complete book explaining easy Inexpen-
sive method. Ohlo Frog Industrles, 3-B,
Steuhenville, Ohlo,

GET A head nttrt toward nmuﬂt
0 Ways zﬁunu?"

104-page book * to Make

tells how, E':ri.h:ulu-s trw. Croat Malling
:‘_*‘rl'fillri‘l. SBtation "R, Bex 68, Montreal,
anada,

£1.00 MONTHLY Opens New York office
for business and personal purposes. Estab-
lished 15 years. Co-operative Mall Berviee,
128 Lexington Avenue,

DIMES Grow Into dollars. 20 plans that

ellek In “Money Making Hecrets FExposed.®™
Bend 35e, 5, Bomine, Camden, W. ¥Va.

Make your own molds with our rubber com-

poaltfon. No heat requ].rnd. Mo speclal
equipment. Anyone can do. For statues,
novelties, ote, ISH gamples). Hend dime

for George Washington mold with marble-
fzed cast. Cowell Institute, Grayling, Mich,

OPERATE Chaln world's finest money
making vending machines. Sells four prod-
uets—same time. Instant success! mall
eapital—proflta immediately. No euriosity
geekers.  Penny  King, 1233 Chouteau,
Bt, Louls.

FREE Plans, books, clrculars. Make thou-
gands of dollars selllng by mall. Home,
Spare time. Mall Order Institute, 193-H
Tompkinz Ave., Brooklyn, N. Y.

LIQUID Marble—Anyone can make! Col-
orful, glazed! Moulded, brushed, sprayed.
Rubberlastle moulds. Composition fooring.
Big money In these! Particulars free. Mar-
bleizing Bervice. Edwardsvillo, Illinols.

BUCCEED With your products.  Formulas,
rocesscs,  analytleal service. Informatlon

ee. B.' Thaxly Co., Washington, D. C.

LEARN Aceount collecting. Good incomea,
quick results. Interesting booklet frees. Na-
tlonal Caollectors Assn., Newark, Ohio.

FREE Plans, circulars. Make
thousands of doliars Brlltnl by mail. Homne,
Spare time, Mail Order Institute, 193-G

Tompkins Ave., Brooklyn, N. Y.

ARTIFICIAL Marble ganitary Aooring, in-
gtructlions coverlng wood or cement floorlng
15 inch thick, flreprocof, all colors, low ecost,
grnamental casting, concrete, plaster, papler-
mache, garden furolture, statuary, fAexible
molds, %Irl!.ﬂl]l.ﬂ- [rea. Chris. DMahler,
Elmont

PLASTEX Industries offers Industrious
men an opportunity to start a business of
thelr own, m.nuh.r:hlrlnqlp art goods, mnovel-
tles, souvenirs, ete., In Plastex and marhle
fmitation. 5¢ material makes $1 articles.
Rubber moulds furnished for speed produc-
tion. SBmall investment brings big returns.
You are just {n time for the biz 1936 busi-
ness.  Write for interesting booklet mailed
free. Plastex Indultrlﬂt.. Dept. A, 1085
Washlngton Ave., New York,

FREE Booklet describes 10
ing $20-$100 leullrihin home or ofice, busi-

plang for mak-
ness of ¥your own. ita Co., 214 Grend S8t.,
New York.

GET Lots of mall. Money making offers,

ete. Your name in 10,000 directories, 25ec.
Roseen, 4627 Glenshade, Clneinnati.
BTART Little business anywhere. Every-

thing furnished. No ecanvas Maywood,
PM-928 Broadway, New Yor h“

"I WANT To send you m{ of the won-
derful pulling power of Popular Mechanics
Magazine's classified pages. Whal's wour
proposition? Wrlte mo today. W. Jahfi-
son, Manager, mnlil'leldﬂadrmhin:, 200 E.

Ontario 8t., Chicago,

BELL: By mall. Books, noveltles. Bar-

!;Im! Blg pruﬂl.l Particulars fres. B. Elfco,
5 8, Dearbom, Chicaga.

MAKE Money with your camera.
book tells how, 113 tzu lllmtratt-d
Popular Mechanles 200 E.
Bt., Chicago.

MONEYMAKING OPPORTUNITIES

PATERT Your idea—Write immediately
for two free books, “‘Patent Protection™ and
““When and How to Sell an Invention." Ful-
Iy explain many interesting polnts to inven-
tors and llustrate Important mechanical
principies. With hooks we also send °'Evi-
dence of Inventlon' form. Prompt service,
reazonahle fees, thirty-seven years' experl-
enee, Avold risk of delay. Addresz: Vietor
J. Evans & Co.. Reglstered Patent Attor-
neys, B03-G, Vietor Dullding, Washington,

Now
£1.50,
Omntarlo

Dies Maolnes, Towa.

FORMULAS: Moneymaking deiails, dime.
Henry, 434 Concho, San Antonio, Texas,
YOUR Opportunity. Midwest HResearch
Bureaw, Box 41-C, Appleton, Wis, (Stamp. )
QUICK Profits. Amazing new plan. De-
tails free. Martex, Princeton, Minnesota,
“HOME ¥ Factory.”™ Make and soll 101
utel‘ul things. 50c. Elyte Supply, Linden,

HLI{L Monevmaker. Detalls 10e,
2302 - #1 Street, Brooklyn, N,

BASBEBALL Over radlo. New vl'llll‘t Heg=

Dixler,

Isters  every play as announced—RBalls,
strikies, outs, base runner:, gcore board.
Chart Tx89 inches. Interesting. Rample 25¢

coln, IMg opportunity. Jule Hoff's Novelty
Bhop. £13 Bouth Bth Bt., La Crosse, Wis.

EXTHEA Cush In spare or full time, par-
ticulars. Cole Mall Order Department, Hry-
ant Pond. Maine.

SUCCEED With your products, AMake-
gell them. Formulas, analytical service,
{}nm!ng free. B. Thaxly Co., Washington,

DIME Erings copy * Productlve Postage”
Magazine, Build yourzelf a business through
spare time. Julivs, 517 East Tenth, Ama-
rilla, Texas.

T THOUSANDS Money making uu?oﬂ.unl-
tles. Teaflot fres, Quaker, 1110 Hawerth,
FPhiladelphia.

B1G Money at bome plating auto parts,
reflectors,  mirrors, chandeliers, by late
method. Experience unnecessary. Free par-
;lﬁ'ularu. Gunmetal Co., Ave. N., Doeeatur,

DIME Erings unuasual propositions, also
tmﬁutne: Steven's, 3153 Woodward, De-

“HOME-MADE Dollars™—50 page maga-
Eine. 3 months trial 25e, Anderson Press,
Coral Gabies, Florida.

HUNDREDS Of moneymaking opportuni-
ties In splendid well-bound thres volume
library of “Business Opportunities.” Pro=
'LHEIIF flustrated. 76 page descriptive book-
let free. Ceorge Wallace, 2101 University
Btroet, Mmtrur Canada,

ART Of making money. ‘A £31.00 book
value, Bend 31.00. or Jc stamp for partic-
I:Ilini. Mail Order Heuncn B. Logan

Trenton, N. I,

_!m- RRINGS Copy National Mail Order

News, Box 1771-PM5, Roanoke, Virginia.

EARN Rig money rcontracting. Operats
new kind of loeal contfacting buslness with-
out caplial, equipment or experlence. Inter-
esting detall: and approvals offer free, Wil-
lHamson Sales Co., 30 Meridian Ave.,
Bweetzer, Indiana,

from

MAKE And sell useful ariicles
klinkers found in ordinary ashes. Heal
moneymaking opportunity. Write at once for
details, Adolph Eingl, 12524 Moran Ave.,
Ditroit, Mich,

lka

MILLIONS Jobless! Make money,
we do, supplying them satisfying, job- -getting
information f{got man 74 openings), Keep
dallars you receive; we M1l your orders free.
Btamp brings details. Co-Operative Service,
T _Bwan, Duffaln,

FREE Equlclﬂ deseribes 107 plans for mak-
ing $20-3100 weekly, in home or office, busi-
ness of Your own. Elite Co., 214 Grand St.,
New Tork.

INVESTIGATE Frog ralzing—a ofitable
slde line. New book explalna gnd fllustrates
every phase of subject. Covers very latest de-
velopments such ax plani of constructing
ponds, combination frog feeder and fly traps,
getting ather live food electrleally, also the
roly poly, a new mechanieal feeder. 8£3.00
postpaid, TPopular Mechanics Press, Room
C15, 200 E, Ontario 5t., Chlcago.




POPULAR MECHANICS ADVERTISING SECTION

FORMULAS, PLANS, ETC.

AGENTS WANTED

FORMULAS. All kinds. Guaranteed,
Cata “Bpecial Offer Free," Kemico, 32,
Fark Id;_g 111

PAINT Color formulas, 275 In all, $2.50.
Rale, 1150 Leonard, 85t, Louls, AMa,

500 MONEYMAKING Formulas 23e. De-
seripilve  literature free. Harvey Teeple.
Decatur, Indiana.

TESTED Formulas—Newest, best, lowest
prices., Catalogueé [ree. Orinstéad Labora-
tory, Edwardsville, Illinois.

SUCCEED With your products. Make-
#ell them, Formolss, analytieal service.
B. Thaxly Co.. Washington,

Catalog free.
D C.

TESETED Formulas 30¢ earh. Catalog free.
Dge Laboratories, Tamps, Florlda,

A FREE Bample cop¥ of Income Inereaser
glven to each person sending 18 cenls for our
colleetion of 00 money making formulas
and trade secrets. Income Ineteaser Maga-

177 Btate Strect, Doston, Mass,

Elne,

2,342 FORMULAB: Adhesives, weed kill-
ere, ant destrovers, enameie, toilet prepara-
tlons, rust removers, watlerproofing com-
poithids, platlng, fModr waxes, soaps, pollihes,
Explaing  mizing, elarifying,  wrinding,
whore Lo buy :uppllﬂ Btart your own bus-
Iness., 300 pages, £2.00. Frlnklln Publish-
Ing Company, B00 North Clark, Dept. 2402,
Chicago,

£1.00
guarts of brushless shaving cream.
Box 26870-C, Lakewond, Ohlo,

0 MONEYMAKING Formalas,
MWamble Co., Biler City, N. C.

" NEWEST Guaraniesd formulas.
Research. RlEgesl catilog  Free,
Erlbe leads. Gibson, Chemist,
I-iu'lnu. Chivago,

ICELESE Ice! Cuolder! Cleaner! Cheap=
er. Instructions, 2%, Duffy, Covington, Ky,

ANY Formula $.50, three $1.00. Cole
Laboratorles, Dryant Pond, Malne

PAINT Removing, brush cleaning formu-
Ing G0p (gilver). Creswlck, 6G00-40 North
Bergen, N. J.

MAGIC Enl}—(‘.‘lﬁm evarything. Grest
money nuhr ormula B0¢ coln. Folr Deal
Ageney, . Texas,

ANY Epn‘:iﬂ: formula yeu want 250,
B. Bharlock, A138-Trumbull, Detrofi, Mich.

3,000 FORMULASB, Facts, processes, trade
eeerels in Dr. Brown's Hook of Formulas—
JR0 pages. Prlcn, peitpaid $1,00.  Ogllvie
Puhl hlw - Rose Streel, Dept. 23,

BUYS All materials to make two
Almaoni,

250,

Analyals.
Bpeaial
BD-4702

ﬂt CCEED With your products. Formulas,

oeesges,  analvtieal serviee. lnrm-nnlinn
res. B, Thaxly Co., Washington, I %
FORMULAB—Latest money mlktn. Lit-
erntura free. Belfort, 4042 N, Keeler, Chl-
FAED.

CHEMISTRY

FREE Chemistry catalogs. Supplies at
Sel Equlp complete laboratory. Send e
for postage and handling. Kemkit Corpor-
#ﬁ;‘iﬂ: 135 Johnson Stroet. Brooklyn, New

GUARANTEED Salsry plus commlsslons
to produeers. New plans unmidersell stores,
Hundreds fast selling necessities. Free gifts.
Speclal deals. Rush name for t'l.tllus Na-
Inml Products, 116

T i pnnm E Idge .u:nrl:ns premcil,
F!.ur: mechanical peneil. Complete scoring.
Retails S0c. Costs $3.80 per dozen, Useful.
Attractlve. Sample 25¢. Vaneo, 210 South
Sixteenth 51, Philadelphian, Pa.

AGENTE Wanted: 5000 lodies and genls
wrlst and pocket watches, Hamilton, Illinois,
Waltham, Elgin. Good epportunity to be-

roine I.rld!p!udrnt. Ask for froe catalogoe,
end mew plan.  The New York Joblhers, 1|
Haowery, Now York, N. Y.

HELL Brine-shrimp egg: o tropical “fiah
stores and fanclers. Wreite for particulars,
Back Bay Agquarlum, 455 Stuart 5t., Bos-

ton, Mpss,
g PROFIT! Gold and colored zign
oftees, trocks, slgns.

lettars for windows,
Monograms. Easlly applied. Neonite, Ak-

ron, (hio

HOSIERY “Hun' prevenisilve sells fasi.
F;:m:lu Labs,, 210 - GSth Ave., New York
LY.
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BIGGEST And guickest zales are made in
brushes. Wrlte for proposition.  Wire-Grip
Hanitary HBrush Corporation, 220 Boulbern
Boulevard, New Yaork,

$10 BTARTS OUwn buslness resllvering
mirrors.  Experience unneceszary. Leamn
chromium plating. Write Bprinkls, Plater,
138, Marlon, Lmidlsna,

WHOLESALE Cataleg free, 500 best soll-
ers, Paly Co 1167 Broadway, Somerville,
Musznrhuselli. ]

RADIOS For bowe and auto, Make 100%
profit.  Wholesale catalog free. Avampato,
43 Mendow, Torrington, Conn.

SUCCEED With your produsts. Make-
gedl  them. Formulas, analytieal service.
|_‘nl,|!ug free, B, Thaxly Co., Washingion,

SELL Made to messuré rainccats. Outfit
free. Goodyear Rainwear, 138 West 22nd.
New York,

FREE Information blg income opportuni-
tles. Profitable, plesssnl oceupations. Secl-
entific Hesearch Bervice, 302 Bixth Ave.,
Newark, N, J.

NEW Hawallan perfume! BSBell by mafll
Froe selling terature! Henkle Importing,
490 Lexington Avenue, New York

COSTS 400, Bells §1.50, 13°x25° change-
nlla lll“if restaurant sign. Bample 500,
Craham, 1140 - drd Ave., Huntington, West

.

.00 HOURLY, Amazlng Karmu refin-
Ishes suto ke new witheut rubbing, pelish-
Ing, wazlng or palnllng. Wipes on with
cloth. Lasis 8 to 12 months. Free sample,
Karnu, Dept. T.Iﬁ Cininnati, Ohfo.

MAEKE 100% I‘mrnt Write for particu-
lars,  Maillng Rupeau, Lawndale, Callf.

AUMMER'E Easiest 25c geller.  Liguld
White, cleans all white ahoes, easy demon-
stration geta buslness. Large profit, WiI-
Nams Corp., 368 Pins, Montelair, N, 1.

BRONZE  Bigns, nameplates, memorial
fableis, letters, bulletin boards, rallings,
medal speciulties. Always o ready markei,
Ensily sold. Bl profits. Write for full
partheilars and oew calalog. Newman, 671
West Fourth Sireet, Cloclnnati. Ohle.

STRANGE lIroning eord. Baves electriclty,
Abollabes seorching and kinking, For tele-
phones ales, 160% profit. Bales guaran-
teedd. Blg free offer. Neverknot, Dept. 6A,
4525 Ravepswondd Ave., Chleago, 11

HOME Owners—agents! [netall private
water filtration plants, Purily drinking wa
ter. Every homeé a prospeci. Coal  MF

cents b build, Complete directions, one
dollar, Poowck  Laboratories, Algonac,
Michizan.

500% PROFIT Selling new "20-in-1'"
klichen utensil. Tetalls 25, Costs you

£1.00 & dozen. §7.20 a gross, Sample 10¢,
New Method Coo, PMM-43, Bradford. Pa.

ANALYEIS, Chemien] econsuliation, pro-
cosges, formuldns. Wrile. Assoelated Chem-

Ists, Indianapaiis, Ind

LATEST In battery terminals. Qulekly
attachedd. Holds tight. SBample 10e. & for
2he,  Caseadden Iiros,, Lapel. Indiana.

BEXD 25e For new {llustrated chemiral
experiment book with over 300 formulas and
tests. Also recelve entry blank for §100.00
rash prize contest. [llostrated catalog of

I.Erl'l.'llu.l and chemieals free. 1. Winn,
West 20rd B, New York.
FREE—Bend for lst of new technleal

book: ot sensational diseounts, E. Winn,
124 West 23 Bi., New York

NEWEST Guaranteed formulas. Analyals,
Research., mnut um ecinl
rlees, leads, InEhl.‘.t:ﬁtlt 4702

0. Huaelne, l.'."hlrli:n

HANDROOK For chemleal experimenters,
for students and amateur chemists, revised,
ifostrated, 50e, Chemical estalogue be.
Bookllst free. Heading Scientlfic Company,
Heading. Pa.

CHEMICALSB, Laboratery glassware and
Innlrltul Catalog CPI'. Riclogical SBupply
Co., 1176 Mt Hope Ave., Rochester, X, Y.

PH.&C’I‘IC&L Everyday chemistry—How (o
make what you wse. 2042 practical workahle
formules of widely used produrcts. Sove %,

Btart & paying business of your own. $3.00
poitpald,  Popular Mechanics DPress, Itoom
Cl5, 200 E. tarle Bt.. Chlcago.

NEW Patented Glllette or Gem atropnper
1%, strop lie. Doellar seller. Bix for dol-
lar. Hlndcm"ln‘, 05 Columbus  Avenue,
New York, N, Y.

BOLDERGLU  Pencils—Repalr  anything
instantly. Use Iminediatoly] Wanderful
demonstrator. Sample 10e. Partleulars free.

Orinstead Laboratories, Edwardsville, TIL

FULL Letter slze stenell duplicator.
tails only £3.001
advertising, ete.,

He-
Prints letterheads, menus,
In eolors. Complete with
ink. stencil, ete. Rig demand—ofMeas, slores,
clutss, churches, restaurants, ele. Enormous
profits 1o demonstrators, Free samples of
work. Rocket Dunlirllnr. Dept. B-879, Cin-
cinnati, Ohia

£6.85 HOURLY! Amazing No-Flatz fixes
punctures without patching: makes tires
unctore proof| Inltln'llr—?:rmlntnur seals
nles made by nalls, ete. ig eeller
anmple offer. No-Flatz, Dept. B-172, ﬂinv
elnnatl, Chia,

AGENTB. Amazing remedy for athletes
foot In great demand. This i3 your big op-
portunity. Bample and detalls 25 eentn.
Mawl Chemical Commany, 121 Walnot Street,
Chattanooga, Tennesses,

AGENTS—&ell our Luminous Cruciiz (it SFELL Novelty fun oards. unn!tlna; ete.
shines in the dark) for handsome profits. | Samples, lst 10e. MNotional, Box 500X,
Hannan Co., 2620 South Parkway, Chicago. | Clnvinnatl,

STOI" Squealing—Start crowlng!!l Drive MAKE Money! Sell maps. Deal direct
L muﬂ!?}':— "nmfln" — .;”mml". Wark with the ?uhllsher. Write for full informa-
mornings—home, No canvassing! Natfonal | tlon. GI'! up Mup & Supply Co, Dept. 11,
Folio-A, (Metro-stab, Los  Angeles. Kangas Clty, Missoori.

FOUNTAIN-BRUSH. Writes on slass or “”ﬂ'ﬂ B:{'tlll.l:lrt lDlllII"iiT lhxinlt :mn:‘I:.I

- talls G@e, V¥ leoe, new WEAW: o machine ofks,  BAE "
5:ﬁf:.n,n§1ﬁ.:m¢:, Vndnar: S erriee factoriez! Suecessfully sclders  alumninum,

die cast metals, east lron, stailnless stesl,
Sales kit mokes qulck easy =zales for youl
Hepeat profits mssured—Write todny! Alume-
weld, 2140 Bouth Parkway, Chicago, Iilinois,

LOWEST TPrires on  earth—100 razer
Wlades 25, gross shoe laces d%e, dowen needle
hooks 10, thousands other h;rrl.!n.l. Origl-
nal Mills Bales Co,, 901 Broadway, Located
in New York only. (Hher branches discon-

timmed,

MEN Or women. Rig profite.  Quick
sales. Hepeat orders. Baves customers mon-
ey. No opposition. Make 5 and up daliy,
Master Sipnly Co, Randolph, Vi

SELL Beautiful embossed leather neck-
tles. Look like silk. Long wearlng, Clean
ensy, Bilg money. Blg proflits. Sample kit
a5 pents. Plan free. Royal Tie, Deptl. 108,
Hox 13206, Milwaukes, Wis

QOLD Letters for store windows, Large
glmes penny each. Free samples, Modern-
istlc Flgn. B-0004 Lincoln Ave.. Chicago.

CASH Pald for buiterfiles. Insects. See
Binclair Display Advertisement on page B6A,

HEND Hose size for samples and chance
to earn $20 weekly. EBhow sensational guar-
anteed hoalery. Quaranteed againit holes
or roplaced free. Dignlfied, pleasant work.
xni'lllhnil. Hoslery, Desk I7-F, Gleenfleld,

1la.

BELL Orocers, reslaurants, homes. Sam-
ntu and nlrllcul:rl loe. Mishkin, 1B83 W.

. Brooklyn, N i

ZIPFKE Llnr.hulinn. Heneatlonnl  new
{nventlon. Instinl demeastratlon.  Free big
money plan. Thinn Bros., Hempstead, N, Y.

AGENTS—Hell attrartive signs in miom
to aute dealers, ete. $1.00 dozen. Send 50e
for sample dozen. Dealers Blgn Co., 3231
Madison. Chicugo.

ENGRAVED XName plates, slgns. nam-
bers, profits hrn.‘.{urt cular: frea. Bample
1%e. Rrett Mo, Winthrop, Mo,

DBETTER Than glue for all purposes.

New. Waterproof. Btrong. Sample 25e.
Exclusive terrifories.  Rubberset Coment
Company, 80 Trving Pl.. New Yaork.

DOUBLE-EYED  Belf-threading  needle
packages, slee 3/9. Hilind people thread
them. invaluahle for falllng slght. necessary
for good sight. Five samples 25e. Twenty
packages, dollar blll, 100 packages $5.00.

Partlenlara. Wm, Ogleshy, Vandalin, TI.

HOW Would you llke to make 57.50
day? Own a brand new Ford sedan besides?
He wour own boss? [ send evervihing you
fee Positively 6o money plsk. Detalls
free. Albert Mills, 2770 Monmouth, Cin-
olnnatl, Ohio,

BELL Men's ties, razor bhlades, ete., big
monoy for youo.

Hell Premlum Co., M-T,
Qaylord, Minn,

AGENTS Flnanced. Good, steady incomo.
Full or spare time. Bample 2% Partieo-
lars fres. Westgale, Dox 402-A, TPlainview,
Nebraska.
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INTTIALING Automablles biggest maoney
maker today. New l:|.1-a m!uiﬂr.r no varnish
to apply. Write Emii] Internat ional
Monogram & ijf!f Co., Dox #3035, Phila-
delphla, Ta.

MANUFACTURER Offers big B O
portunlty contacting homes and :|.I:1 Ilusmhl
eitahllahments, elubs, schools, hospitala, ete,
Biocks carrled In New York for quirk east-
ern dellveries. Drawer 1851, Olendale, Cal-
ifornia.

PROFIT With new nroducts,

Make, sell,

repEnl, Guaranteed formulaa. Annlvels,
Research. Bilggest catalog free.  Special
Gibson, Chemist, BD-4702

I:rh""* leads,
n. Raring, Chleago

MAN In cach towm to plate muto parts,
reflectors, bathroom fixtures, refinlsh  beds,
mirrors. chandellers. by late method; ex-
perlence unneessary. Bimple plen of manu-
fucturing at home starts you In big mooey
maklng buslness. Free partleolars  andd
proofs. Gunmetal Co., Ave. H, Decatur, T1L

NEW Electro-chemlcal battery re-charging

der. 25r brings sample. detalls. Vietor

Btave, 777 Roulevard, Dayonne, N. J. -

AGENTS: !!mn.n]: g0 prives, Bantos
coffec 12¢ Ib, 100 sticks chewing gum 12e
15 other bargains. Carnation Co,,

Bt. Louls, Mo

MEXICAN Feather pletures, Unusual
novelty. Neo competltion.  25e  (stamps}
brings §1.00 worth sample and detalls. Ie-
funded If unsstlsfled. Mexican Art, Apar-
tado 1503, Mexico City.

EXNGRAVED Initial plates, nameplates,
slgns. numbers. Enamel finlsh, five colors,
hl[ !ruﬂt. Hﬂtnn sSpeclalty, 20 Portland,

dence, | F y
u.ln Mum-y seiling colorod poople, Give
awny free pletures of Joo Louwls with bair
preparation. Valmor, 3341-INM Indlana Ave.,
Chieago.

MAKE And seil vour own products.  Em-
mloy agents yourself. We supply formulas
and full Instructions for making tollet prep-
arations, perfume, Hevoring extracts, soap,
lousehold specialties. Valuable bookiot free,
National  Seleptific  Laboratorles, LIRS0
Briad, I ehiond, Va.,

HIGH-GRADE BALESMEN

MAN Wanted by shoe manufacturer edtabi-
lished 32 years for sales work. Teady cash
dally and estra bonuses to producers.  No
experionee needed. Your own shoes at fac-
tory prices. Sales outflt free. Wrile Mason
Hhoe Manufactoring Co., Dept. B4, Chip-
pewn Falls, Wiieonsin.

AMAZING. New kitchen tool  Posltive
necoszity sells afl homes, giores, Clicks in-
stantly. No competition.  Exclusive terrl-
tory. Gadgets, 2527-D. 2. Hill. Los An-

weles

BIG Pay daily In advapce. Se¢fl com=-
plete line printed business necessities, nd-
vertislng book matehed, gummed labels, ad-
vertising noveltivs, changeable price aets,
sengatlonal  Dusiness stimulstors, eomplete
line proceas engraved-like combinatlions for
profesglomal trade. New low prices, New
plan. Experlenve unnecessary. Large outfit
free, Federal, G-301 South Desplaines, Chi=
HED.

DOXN'T Be a joh hunter—Start your own
business on our capital. No hard timea: no
lay-offs: miways your own boss, Hundreds
average §3,000 to 85,000 annual sales year
after vear. We supply stocks, egulpiment
on eredit. 200 home necessltles.  Selling
experiomee  unpnecessary,  Wonderful  oppar-
tunity to own pleasant, dignified, protitable
business back Ly world wide Indestry. Write
Rawleigh. Dept. F-U-PPM. Freeport, 1L

MAN—8ideline, full time, hamlle regular
store poute 10¢ eounter card merchandlse,

1009 profit!  Fast repeater! No competl-
tion! Nationally, loeally advertlsed. Idetails
froe or sant Zhe for $L.80 velue. NoDox

Awnlreners, PM-6, Sacramento, Caltfornis

WILL Supply wholesale stork brooms to
experienced, reaponsible hustlers with aubo;
sell stores.  Arme, Boxr 2 Sedalin, Mo

SELL Flrex—Fully dutomutle fre extin-
gulsbier and atarm, Emdorsed by fAre chiefs

—linsurance  men. Prospects  everywhere—
good rommizslons.  Write for territory - and
Leal imanlals. Flrex  Cwporation,  Dept.

P-102, 514 2. Brosdway, Si. Louls. Mo,

MAKE Elg money with our sterling silver

BALESMEN, Distributors. We pay high-

Inltizled phote rings. Hend for propasition er commiszion, Exclusive territory. 125 va-
fifhinn Photo Jewelry, 837 MeDonald Ave., | pleties, brushes, mops. Neway Trosh Fac-
m:ﬁ_r{"p I-...I.r_‘.i:-tf S : tory., Hartford, Como,

MR th your producls,  Formilas, y ~
croreriGy - analrtial aAreich - ofSrmaton | o, 0, Mones Tn tiro, puicher, Bel} Xev
free. B T:"“‘-'" Ca., Washington. D. G ete. ‘Tlger-Grip patehes goarantesd  10.00g

MARKE Gowd mopey taking orders: shirts, milez. 575 woekly for salesmmen or distrib-
[les, wndderwear. dresses, hoslery. ralncoats, | yrops.  Proteeted territory,  Write Economy
pants, uniforms. Sales kit free!  Nimeod | Bubber Co.. 803 Burkhardt, Dagton, Ohlo,
l#::;:‘:’remthligmnmmt 8, 4922-38% Lincoln T".'"FIT“""'."!J“:"'E ’%Em r“'t‘:. T'I::;

; ] RilveTiise W= IO oHInkeT ©
~ WANTED—Direst yurchasing agenis. No | 5 0™ oy agpirin deal—# tahlets e. 83

cxjerienes o money requleed,  Write Pur-
rhnging Manager, 174 N, Halsted, Chicago,
AGEXTS Mosca rorn amd callous remover
will bulld Fou o stendy repeal business. Send
today for pocket-slee trial outfits. The Moas
Company, (1 Bearla Blig.. Rochester, N. Y.
GOLIY Weflecting Jeflers for itore win-
dows.  Ensily applied. Large sizer, penny
ench, Cred samples! Atlas Slgn 'i'lruriu. el
Halsted, Chlvaga,
108 PROFITABLE Mall order and local
business ETI“I. A. Prultt, Ellurn, IIL
AGEXTS—0pportunily Lo make Mmoney;
boolt contalning 107 successful buslness plans;
howne or ofice: send for free Intraductory
rl}mrl.‘r‘:ht. Ellte Co., 214 Grand Bt., Now

(]

PROFITADLE Home business., Legil-
mate. No convassing.  Maywood Puhlishers,
P-323 Brosdway, New York.

GENUINE Gold letters for gtore windows,

Easliy ltml.lld Free samples. Libersl offer
to  general ta. Metallle Letter Co.,
4nE-H h’urth lark, Chirago.

AGENTS: BI Hllmalnﬁ names on pocket-key
protociors.  Sample check with Your name,
address, 25c.  Stamping outfits.  Emblem
vhecks, check-fobs, name plates. Hart Mig.
Co.. 108 Degraw 8t.. Brookiyn, N, ¥.

BIG Money and fast sales. Every owner
tivs gold Indtials for his aoto, You charge
£1.050; make EL.45 Ten orders dally easy.
Write for pariicolars and frée sample, Amér-
Iran  Monogram Company, Dept. 40, East
Dranse, N T

NEW Cleaner! Washes clothes gquickly.
Cleans everything. Premilum  desls. Fres
sample.  Besteo, 007 Trving Park, Chicago.

BIG Money applying wld initials on su-
tomobiles. FEasiest thing today. No experl-
ence needed.  Free samples. ““Raleo.” 1084
Washington, Hoston. Mass.

SELL Townsend poxteards, blg demand,

large dollar assortment starts you. Charlton
Assoclates, Chicago, Il

ather faat aellers. 100% profll. Mo Invest-
ment. Sampleas frée. World's Produsts Co.,
Diept, ARLD, Bpencer, Tod,

GIVE Away free 1036 ghort wave and
honye radlos, alss full electrie  sutomohile
rudio: with our unique °‘Punch Sales Card
Plan. " 2 sales dally pays 320088 weekly
profits.  Wrelte for oor free star Ing offers.
Deluxe Mg, Co, Dept. 261, 173 W, Madi-

gan, Chicagn,
Sell

BALESMEN: enmplete  line  'haok
matehes, labele, carbonlezed sales books, price-

Ing sets, business statlonery.  Wanderful
ideline. Free deals. Comm, dally. Free
sales  portfolin,  Lionel Tress, Dept. KC,

312 Bo, Hawilton, Chicago.

THYDRO-X (Fxtra milesi. Fast seller!
Brand new! ‘Tromendous profits!  Milllon
dallar  market  walting. ““Oppartunity
finoeks. " P-Thermo Works. Peorla. Tl

BALESMEN—Auto wccessory, brand new.
Bell direct to car owner, also wholesale to
nutomobile dealers. pgas stations, garnged
RBig profits.  Exclusive territory.  Detadls
free. Accessory MfPg. and Bales Co., 3303
Madison, Chicagn

RELL To stores. New tax laws help close
gales. Four 37.50 sales earns $12.00 daily.
Income Audil Bervics, Washington, D. C.

BE Independent, Own vour buslness: ex-
perience unnereasary, selling $10.000 acei-
denital death. $50 accident: $35 sick weekly
beneflti—%$10_00 yvearly. Other amounts pro-
portlonate. Guaranteed steady renewal in-
come, £726,315,68 securities dnpnsllml Tml-
versal Polley, T16-A Lefepurt Dldg., Newark,
Wew Jersey.

BELL Process ralsed letter printing £2.05
thousand. Free cul servlee.  Warth 36,00,
Commbsslon 21,00 pdvaneed. Expérience un-
necessary,  United, F-8 South Dearbom,
Chirago,

BELL Metailers; world's best dime value,
Seuthern Products, Enld, Okla

POPULAR MECHANICS ADVERTISING SECTION

MAKE More moner taking orders; shirts,
tles, underwear, dresses, hosiery, ralncoatd,
pacts, uniforma, Sales kit free! Nlmrod
Company, Department 65, 4023-28 Lincoln
Avenoe, Chicago.

BOMETHING New in flre extingulshers—
Red Comet Automaties, Proved In west five
yoars, Excludive tercitory. Low price opons
nekethonks, Write, Hed Comet, 404 Comet
Tielliing. Littleton, Colorado,

BALESMEXN: Sell advertising poveltles,
calepdars. fand, thermomelers, ete., for na-
tionally known firm.  lLdiberal commissions.
Stgnwond Hillson Corp.. 21 Statlon Bt.,
Brookline, Mass,

NEW Speclalty—Sells every business and
rolesslona . Pour $15 sales daily pay
430 weekly. Fover clearcd £4020 in three
months, Write, ¥. E. Armstrong, resident,
Dept. PM. Mobile, Ala.

BALEBMEN—New desl guarantees atores
$10 for one. Two $15 sales net you B20
dally.  Bayers, 2801-123 Ehefeld, Chieago

FREE Booklet describes 107 plans far mak=-
Ing £20-8100 weekly, in home or office. busi-
mess of your own. Elite Co., 214 Grand 8t..
MNew York,

BRAND Kew grab-bag denl. Golng bilg
uurnrheﬂ-—-lllw profts—awlfl sales—{fast re-
No restrictions.  All dnhn buy.
Act! K&R, 4371 Havenswood. Ch fraga.

BTART A business of your own! Become
a subseriptlon  representative for “‘Popular
Mechanlea, ™ No eapitsl required. Liberal
eormmiszslons. Monthly banue. Welle for de-
tails, V. D Angerman, Clreulation Mana-
ger, 200 East Ontarls Street, Hoom 235,
Chiengo.

JUST Pabllahed—New 1000 editlon Pop-
dlar Mechanicz Book Catalog. ‘A Billlon
1deas.” Thousands of books on practical
subjects, Jc stamp lo cover postage brings
vou thls valuable emalog. Papular Mechan-
s Press, 200 K. Ontarlo Bt.. Chicago.

HELP WANTED

MAN  Wanted—Manufacturer  estahlished
46 years wili finance responsible man with
eomplete stock of guaranteed food, farm and
hausehald necessitics=—you pay  when sobd.
AMighty attrastive proposition, Good lvine
rlght from siart with steady inerease for In-
dusirious wan. Big value combination dedls,
premioms and last-selling speclals now 1t|-
effect, B, M. Anderson sold over $402.7
A. M. Karel over 547,48, apd H. E. Hﬂl"
len over §314.106 fn one week. Plensant out-
dosr work, Experience not _nmuﬁr. N
alaele seasons or lavoffs,  Write today
“3oe Investment’” affer. MeConnon snd Coti-
Joany., Room GEFR, Winona, Minn,

GO Into wholesale business without invest-
ment. Call on stores with biggest line sell-
gelling counter dllnhf Aspirin, ramor
blades, handkerchiefs, breathlets, household
coment, 70 different lewms. . Up to 125%
nll‘[l. for you. Experlence unneceasary.

Write for ratalog and plaps.  Procopat,
Dent, A8-Z0, 1056 IH Troy, Chieaito.

ITSE $5007 Ralse canaries for us.  Guar-
nnteed markel. Fres particulors. Crimmins
Z741-T A0th, Woodside, New York.

PROFIT Gathering roots, hechs.  Detalls
for slamp. K. Merritt, 1753 Nicholson,
B, Lawuils

CASH Paid for butterflies, Insects. Seo
Rinclafr Display Advertisement on page 164,

BTART Potate chip business In kKitchen!
Buy potatoes st 2¢ pound; make Into de-
Hrious chips; retall 3he unund. $2.50 In-
vestment brings $10.00. Amazing oow money
making business requires no  experience,
small investment. Siarl spare time.  Thetalls
free, Mr. Hardt, 525 W. Horon, Dept. C-5,
Chicago.

LOCAT Agents wanted to wear and dem-
onstrale free sults to friends. No canvassing.
Up to £12 in a Jday easy. erignce unnec-
easary, Valoible demonstrating equipment,
actunl  samples  free.  Progress iloring.
Trent. F-217. 500 Throop, Chicago.

MAN And wife—to run local coffes agency.
Earnlngs up to £100 Iln a monith. I semd
gversthing needed No money risk. Ford
sedan given If you wqualify. Detalls free
Albert Mills, 2744 Monmouth, Clncinnatl, O.

MRS, M. earned 3267, three weeks, rals-
ing mushroams in cellar!  Exceptlonal, but
vour oellnr, shed perhaps soitable. Wa h
erops.  Book free.  United, §848-A60 Lin
coln Ave., Chleago.

BCORES Of uinted “‘E““a mmlkll?:L ldﬂ:_:
for home, shop, farm. en B
free.  Popilar Mechanles Pross, Toom €35,
oG E. Ontarle Bf,, Chlrago.




POPULAR MECHANICS ADVERTISING SECTION

EDUCATIONAL AMD INSTRUCTION

CMASTER Salesmanshin.® Complete $5
course 1. Clreular for stamp.  Lonk Insti-
tule, D-1613, Palatine, Illinofs,

BIG Bargaln catalogie educational matier
10e, Wanfling, Y-700 Broadway., New York,

CHALK Talks. Laugh producing program,
$1.00. Catalog free. Balda, The Cartoonlst,
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PRINTING, MULTIGRAPHING. MIMED-
GRAPHING, GUMMED LABELS

Oshkozh, Wis.

CARTOONING Course:—30 lessons, G5l
[Mustrations with drawlpe pens gl pencils.
F1.00 complete.  Scovell Studios, Box T146-P,
Haollywoad, Calif.

I CAN Tearh wyou to wrile songs. Rig
demand for Iyrie writers in this uncrowded
profession, Sead for detalls of my low priced
ten Iesson home study course. _I'.--r? Comley,
Hulte 412 O, 1585 Hroadway, New York.

WORK For “Uncle Sam."" Start £105-
$175 mionth. Men-women. Try next ezaml-
nitions. Sample coachlng, free. Write to-
day sure.  Franklln Institute, Dept. K3,
Rochester, N. Y.

BECOME An Inl'Eilﬂl'.l.ll.'ll' oF seerel sErv-
fee ngent. Different from all other hoome
study eourses. Partieulars free.  Interna-
tional Becret Service Institute, PP-66, Ho-
boken, N. 1L

RECRET Hervice. Partlculars free. Welte
immediately, George Wagner, M-2440 Broad-
way, New York.

HOW T1s your falth?! For health,
success, study by corfespomdenee; Lea ath-
ersi arouse Christion powers. Ensy course.
Diploms. Rev, Smith, Box PMTL, Btone-
ham, Mags.

LEARN Auts mechanles, body repalring,
welding, electriclty, refrigeration, Dlesel,
Stevinson's, 2008A Main, Kansas City, Mo,

LEARN Machinlst trade, tool, die mak-
ing. Automatic and hand serew machines.
Modern shop methods, Aetual work, Jobs
open for tralned men. Employment help.
Mlustrated booklet free. Allled Berew Ma-

ching Company. 601 Lake Streot, Chicago,
MEN Wanted willlng to learm landscane
designing and il bI% paying positions as
landscape architects. Free Vest of your mat-
ability and chance to win in $750 oon-
test. No experience needed to start. Earn
while you learn. Write today for fres fest
blank, Amerlean Landscape School, 400
Plemouth Bldg., De: Maines. Towa.

HOME Study courzes leading to degreos:
Arts and selences, philosophy. educailon, law,
letters, theology, peychology, engineering,
mm'mh business and commerce.  Blany
others. eKinley-Roosevelt Univeralty, Chi-
FAET.

BUCCESE Psyrhologieally explained. Thae
Open  Droar  Handbook, §L00  posipald,
0, Flewell, 5137 Tifin, Toledo, Ohio

WORK For “Uncle Bam." Start $105-
$175 month. Men-women, age 18-50. Comps-
mon education.  Are you eligible! Gel o
free questionnalre—fnd out. No obllgstions
whatever, Write, Orment Instrucilon Berv-
jee, Diept, 101, Bi. Louls, Mo, guiekly.

DRATFTING, Machline dmawing. Home
study eourses.  Educational Institute, HBox
931, Lubbock, Texas.

FHORTEST Methods solving arithmetlcal
probilems. Frederick A. Smith, 2410 Smalley
Courl, Chirago.

CHIROPODY Tanght by correspondence,
f':'l;ll Brhool of Chiropedy, Montgomery,
ahamn.

U, B. GOVERNMENT Posliions. S1700-
$1000 and up a year. Let our expert (former
government examiner) prepare you for & po-
sition fn the raflway mall service, rural car-
rler, post office, customs and other brlmhu
Write today for free booklet. Dept.
terson Srhonl. Rochester, N, Y.

LEARN Alr conditioning—America’s next
blg Indusiry, Thousapds of apportunities for
I‘lr peelng men. et your start with complete

hy B. W, Riesheck, $T.50 post-
E“LL Popular Mechanirs Press, Boom C35,
0 E. Ontario 8t.. Chirago.

CARTOONS Bought, “"Carteonlsts” Guide™
tells where! 25, Rldiman, 3235-K Jelfer-
son. Cincinnati.

CARTOONING, Bketching, etc.—Ii [es-
song, 000 [llustrations, Including  practice
sheots, pens, pencils. $1,00 complete, Fraba
Herviee, Cashion, Wisconsin

BOOKS Covering hundreds of subjects,
Big ratalog for dc postage. Popular Mechan-
les Fress, Room (C34), 200 E. Ontarlo Bi.,
Chicagn.

ADVERTISING AGENCIES

LEARN ..'n.trrrth!.nt quickly al
Easy practleal plam, o Lext  boalks,
man sehoal educatlon sufclent.  Interesting
hooklet and requirements free,  Page-Davia
Hehool of Advertlslng, 3601 Michigan Ave-
noe, Dept, 3482, Chicago.

ADVERTIEE Profitably: 215 reaches
000 000 Bunday newspaper readers with 24
wird md. Newspaper, maguzine rate-gulde,
free. Chicage Unlon Agency, 20 West Jack-
son, Chiragn.

FREE—New Advertizers Rate Guolde, 44
ages. Imeludes evervthing. Lowest rates.
. H. Brown Advertlsing Agency, 140 8,
Dearborn, Chicagn.

ADVERTISING Placed anywhers. Help-
ful, free serviee. MHate guide book [free.
}}I-:u-r Advertising Agency, 188 W. Madison,
‘hirago.

home.
Ciint =

BEST Printlng, least money. Estimates,
samples freel IHonestypress, Putney, Ver-

mant.

T DISTINCTIVE Printing—Free  samples.
Jackson Co.. led'lngj_sl. Flll River, Alnss.

TG I thEHH Cards printed on white
vellum rard $1.00 cash with order. Willmar
Press, 15 Quincy Avenue, Pawtuckel, Rhoda
Islandd.

» Your own printing.
Complete outfits £6.50 up,
driails. Kelsey Co.. H-24,

00 HUSINESE Cards  neatly  printed
$£1.50. Free sampled.  Atlas  Distributing
o, 1814 Bedford Ave., Pittsburgh, Penna,

GOOD Printing, reasonable prices. Sam-
ples free. Harmon Company, 313 8o, 1lith
?;;-Eﬂ Philadelphla, Penna. Establlshed

Hav@  money.
Wrlte for free
Meriden. Conn.

BPECIAL — 1,000 Envelopes, printed
£1.85. Tickets, cards, §1.25. Olobe, I034F
Chicazo ﬁ'r:uut', Minneapolis, Minnesotu.

TGET Arquainted bargain nﬂ’m’ 150 let-
terheads and envelopes §1.00! High grade.
M'rompt gervice. Bamples for stamp. Thrift

Printera, 1017 W. Greenfield, Milwaukeo,
Wisronsin

1000 BUSINESS, Candidate cards, $1.00
raih, postpald  Branch's, Gallatin, Tenn.

GUMMED  Stickers, ‘ﬁ.:ﬂ’.& . four lines
rrinting, BO0—e;  TO0—D00e, Marsh,
8124-N Cavuga, Ithara, N, ¥,

GUMMED Labels: 1,000 printed, 1xl7%,

20 worda or less,
831, Holyoke, M
1000 BU uu-h.s.u Cards $1.50, postpald.
Doerr, 2450 LaBalle, Niagara Falls, New

'Ilt. JBE Company, Doz

Vork.
ENOCRAVURE Printing, Lowest possible
FOR ADVERTISERS prives. Bamples friw.  Bunko, Mohawk, N. Y.

THOUSAND Agenis andl eanvassers threo
iy, Write for muiling list, Modern Nams
Hupnly, 1547 West Lorust, Milwankes, Wis.

2 WORDE, 2% Magazines, three months

£1.50. Fmpire, Bhawnno, Wis, =
ADVERTIZEE: 24 Wonds In 250 pews-
apers $10. Listz free,  Advertising Service

urean, 4258 Drexel, Chicago,

BUSINESS SERVICE

BALES Letters, eireulars, folders. book-
Tets, amd eomplele L'u.mpuh:nl planned and
written o pmdore *‘plus*’ profits for you.
Write For preliminary survey blank or send
detuils now for suggestions. HRavmond W.
Wallyr, Mox B24, Rldegewond, N. J.

*RAD- Debts” collected eveeywhere, No
eollection, no charge. American Adjustmont
Association, 178 West Adama, Chiraga.

CHICAGO Branch offies addresz, $1.00
monthly. HRodlness, personal, mail, tele-
phone, 34 hour pervice. References unlim-
Ited.  TPersonnl representation 8 desired,
Telephone Mall Secretariat, 8 Bo. Kedzlo,
Chileago.

COMPLETE Printing servies for you,
Hend foday for price st and  “Printed
Ward.** Fni Company, 8 Ardsley Court,
MNewnrk, N,

g BITRINESS Cards, card case, $1.50.
Grant, Printer, 2015 Aramingoe Ave,, Phil-
adelphis, Pa.

23 EACH Letterhends, envelopes, cards
£L.00 poztpald  Bradshaw, 3214- Huron,
Chiengo.,

REDUCE Your prioting bills! Neoprin:
prodess meproduces anything wrltten, draws
or printed: without Lype or engravings®
I¥Mime brings eomplete Information, repro-
dueitons and price liul Becker, 22N Hale
Avenune, Tirooklyn, N

PRINT Your own. Hunim. presses,

type. Llst S3e. Exchange D-14, 22 Orlent,
Merlden. Conn,

BETTER Grade printing. reasonable priced,
Free samples. Economie Press, Lesnla, K, 1

1000 BUSINESS CARDS, card ease, §$1.050.
Miller, Printer., Ambler, Pa

BOOKS—AN subjects, practieal,
Lie. Rig catalog free. Send 3¢ for
Popular Mechanles Press,

profita-
0 for postage
200 E, Ontarlo

DELAWARE Charters: Complete Incor- 8t., Chlcago.
T'“]’E'{':!.,“* and or{g;nl:lnﬂs E-n'h-u ifl-"r. aun-
mltte armg, Chas. Q. Guyer, Ine., Wil-
mingten, Delsware PRINTINE OUTFITS AMD SUPPLIES
ALL Intermatlonal  fegal matiers. Lie PRINT Your own cards, statlonery, cireu-
Victores Prieto. Mexiean Attorney at Law, | Iars, sdvertlsing, etr. HSave money, Easy

P, 0, Box 122 M. Juarer, Mexien.

RUBBER STAMPS AND OFFICE
SUFPLIES

2 LINES 20c. 3 Linea 3%, Stamp Works,
Centerpart, N. Y.

BPECIAL! 1 Lines 2%
Owl, 1452 Kenwood, Chiragoe

Knnn hanidle,

. CARTOONING—COMMERCIAL ART

ETARTLING New "“Bight-Correcting”
mithod makes L fun to ledrn art at home!

Complete course full of gorgeous e,
over 100 lessoms, drawing paper, only $1.00,
Limited offer! Art qguickly. Guaranteed.

Artists Models Btodios, Dept. TM-2, Mem-
phis, Tenn.

AMATEUR Cartoonlsts—Win £25.00. No
drawing ahlllty necessary o win, 20 prizes
In all. HRush name on posteard for valualile
tips on ""How to Aake Money With Simple
Cartoons,"™ eagh prige entry hlank and rules,
Hend no money, Cartoonists® Exchange,
Dept. C-08, Pleasant HIt, Ohla,

CARTOONIATE  Everywhere,
toonlet engraver. Complete plans, instrue-
thons, materinle — $1.00.  Btudio  Press,
Thampeon Rd., Webster, Mags,

e m ear-

CUBHION Mounted, one—twa lines, 23ec,
Three 35c, Btamp Works, £14 Bradley,
Fooria, Til.

TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

NEW $4.75 Automatic adding machine,
Fully puaranteed, DBassett, 145384 Hollywood
Avenue, Chirago

TYPEWRITERS, I
praphs, Wrlle for [ree
bargalne. Eave hall.
Bldg,, Chlrago,

INCREARE  Business. *Exceliogranh™
ratary stenell,. clay and flm duplicators $3.83
to $IT.50, Printa snything. Typewritten,
penned, drawn, traced. Colors, Folder free.
Pittshurgh Typewrlter Supply, Eolte 518,
Pittaburgh, Pa.

llcatars, multl-
Ist office machine
Prulit, 518 Pruit

rules furnished. Print for others, bl profts,
Junlor press, $5.90;: joh presses, %11, T

140, Write for detalls. Kelsey Co., Y-11,
Merliden, Conn.
PRINTING Pressed, type, Inks, supplies,

Liata de. Landls, Richland. Pa.

PHOTH-EXNGRAVING Outfit — Complets.
£200 eash, terms, Grinstead’s, Edwardsville,

TNinala,
HAKND Presa, type and eomplete printers’
supplies. Advise equipment you need and

wa quote prices; or send stamp for eatalop,
P, Fllﬂar. T8-A: 6 Columbls St., Newasrk,

B.lnGMNH—I’ﬂsuq. type, supplies.
stamp. 158 HWarvard, Cambridee, Mass,

BARGAINS, Presses, type, Ligt 3¢, Ex-
rhange D-15, 22 Orient, Meriden. Conn.

PRINT Your own elrealars, envelopes,
with hime made press costing less than §1.00.
TMuostrated Instructions 10e. Carl Edquist,
Odessa, Minn

PRINTING OQutfits—Presses, type supplies,
type noveliles. Bend stamp for ecatalog.
Maoddel Press. York. PMenna.

BOOKS Covering hundreds of sublects.
Hig eatalog for Jc postage, Popular Mechan-
Ieg Presa, Room (C3A), 200 E. Outarlo Bt.,
Chileago.

Bend
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PATENT ATTORNEYS

INVENTORS: Bend immediately for vour
coples of our new free books, “Patent Pro-
tectlon”” and "SBuggestions on Belling an In-
vention.”” Bixty-elght pages of iotercsting
facts. They tell how patent laws protect you;
kind of sketch or model needed; simple steps
to take without eost: how sueresaful inventors
have secured finaneial asslstanee: show inter-
esting inventions: illustrate important me-
«chanieal movements. With books we also
send fres Evidence of Invention form to help
establish date of disclosure, Prompt service,
reasonable fees, special deferred payment
plan.  Strictest secrecy. Thirty-six years'
osxperience. Highest references. Writa us
today. The facts in our Books are worth
money to the man with a good Inventlon.
Address: Vietor J. Evans & Co., Reglstered
I"atent Attorneys, S800-G Victor DBuilding,
Washington, D. C.

INVENTORBE—Write for new free book,
“Patent Guide for the Inventor' and “Ree-
orid of Imventlon®™ form. No charge for pre-
liminary information. Clarence A. 0'Brien
% Hyman Berman, Reglstered Fatent At-
}nrn.ey;. G8-E Adams Bldg.,, Washington,

b, A2

THEODORE H. Rutley, Registered Pat-
ent Attorney, 512 Colorado Bldg., Washing-

ton, D). C.
PATENT Infringement matters. 0. Clyde
Kansas Cliy, Kansas.

Myers, Huron Blde.,

INVENTORS, ®Hend for free °“"World's

Evidence of Conception' folder. Interna-
Fifth Ave.,

tional TPatent Company, 175
New York City.

WHAT To invent. List of wanted inven-
tions sent free on request. Wse our legal
forin for recordlng evidence of ownership.
Write W. T. Greene, 848 Barrister Bldg.,
Washington, I, C.

PATENTSE—Trade marks—Personal serv-
lee, reasonable charges. Preliminary advice,
hook and disclosure form free. Irving L.
MeCathran, T00B International Bldg., Wash-
ington, Th. . Registered Patent Attorney.

C“INVENTOR'S Quide" containing 100
meéchanical movements and advice about pat-
enting, an'l]lna: inrtn'linm also “‘Record of
Invention®* form, f[ree. b‘rnni: Ledermann,
FFatent Attorney-Engineer, Bulte 2024, 151
Nassau_Bireet, New York.

PATENTS. Protect your idea by securing
free ““Proof of Inventlon'™ folder. Excep-
tlm:a] personal  gervice.  Estahlished 1906,

E. Yrooman, 871 Woodward Bulldlng,
'r'lrmllmzlnn D. LC.

PRACTICAL Inventions now saleable be-
fore patenting. What have youf Write
Chartered Institute of American Inventors,
Dept. 4B, Washington, . C.

PATENTS. Booklet free. Highest refer-
ences. Best tesolts. Promptness assored.

Watsan E. Coleman, Patent Lawyer, 724
Ninth 8t., Washingion, D. C.

INVEXNTORS-HOBBYMEX,
problems.  Mechanical-electrical.
or design in detail (as required).
awer In letter az to service and charge.
stamped envelope.  Modern Design,
Btout Sipeet, Detrolt, Mich,

TOr Inventors: We are in the market to
purchaze @ good patent, Frefrr:hlr a small
item made of metal. Wil purchase outright
of roraily. Purchasing Agent, 241 Front St.,
New York, N. ¥.

INVENTORS—Tieas developed inio prac-
tieal lmventlons. Working models built. Low

Bend  your
We sketch

We an=
Henid
18507

prices. Confidential service. Reo-TPaul En-
glaeering Co., 722 N. Gay St., Baltimore,
Maryland.

HOWELL'E Preliminary n'qort—l.-can i
your ldea ls expense-worthy. For only §3 we
tell you wvalue of invention, how it can be
made into salable product. Ask for free
booklet “Your Invention.' Howell Engineer-
i.:ng Co., B119 Eastern Ave., Philadelphia,

INVENTORE—Send for T2-page book on

patents. Heazopable terms. Consclentious
treatment to inventors. L. F. Randolph,
Reglatered Pateht Attorney, 302-E Vielor
Ridg.. Washington, D. O,

INVENTOR'S Universal Educator: con-
talnzs 800 mechanical movements: 50 per-
peteal motions; Instruction on procuring and
selling patentz and ulmlnn an_ atlormey,
ate. Enu!nu new ideas. Pries $1.00 post-
paid in U.5.A. Address Albert E. Dletrich,
511-B Colorado 1ildg,, Washington, D, C.

1 SELL Patents. Establlshed in 18600,
Charles A. Beott, TT3PM Garson Ave,

Rochescer. N. Y.

UNPATENTED Ideas can be sold. Wo
tell you how and help you make the sale.
Particulars, with list of manufacturers and
wanted Inventlons sent free on Tequest.
‘Write W, T. Greens, 044 DBarrister Bulld-
ing, Washington, D). C.

HAVE You a sound, practical inventlon
for sale, patented or unpatented? TP s,
write Chartered Institute of Amerlean In-
ventors, Dept. 4A, Washlngton, D, C,

BELL Your patent through a small classi-
fled ad In Popular Mechanics. Many Inventors
have found buvers in thls way. Ask me for
proof—I°1l gladly send it to you. F, W.
Johnson, Manager, Classifled Advertising,
200 _E. Ontario St.. Chicago.

INVENTORS: “Making Inventioms Pay.**
our 32-page [llustrated malled upon
receipt of Je postage. Crescent Tool Com-
pany, Dept. &, Cincinnatl, Ohlo.

POPULAR MECHANICS ADVERTISING SECTION

MANUFACTURING

DIE=S, Stamping:, light manufacturing,
drtrlnpmmt englneering. Hagstrom Model

& Tool Works, Kansas City, Mo,

STAMPINGS, Dies, models, Manufactur-
ing any quantity. Porsberg Engineering,
Northficld, Ohio.

ECOMNOMICAL  Manufacluring. Alodels,
dies, special. machinery. Bwanberg, 3124
. Rildare Ave., Chicago.

TMANUFACTURING Models,
ings, brasswork. casting moulds, vuleanizing
moulds. Catalog S¢. Baums Metal Spety.,
Ransaz City, Mo.

INVENTIONS Manufactured in any guan-
tity at low cost. Stampings, dies.
ele. Estimates and free catalog.
Tool Co., Dept. X, Cincinnati, Ohlo

BOOKS Covering hundreds of subjects.
Big catalog for 3o postage. Popular Mechan-
:;r;IPrras, Room (C36), 200 E. Ontaric Bt.,
“hicago.

dies, stamp-

MODELS AND MODEL SUPPLIES

MARINE Type steam engines.
moilel boat. Clreular Se postage.
iﬁﬂ:i Engines, 4400 Trumbull,

chi.

Power your
Dretrolt
Deetrolt,

EXPERT Model maker. Dies, stampings.
ﬁll Hosini, 1818 Summerdale Ave., Chleago,

Railway Models,

RAILWAY Jlodel supplies—Track, sig-
nals, lecomotives, ete. List 10c. Crovan

Stamford, Conn.
“OUEEN Mary™ 10%"™ models aqulckly
built, Bell everywhere. Simplified plans by
a bullder of models for Cunard-White Star.
twenty cents postpald (not stamps). Hevenor,
608 Lexington, Waltham, Massachusetts.

BTEAM Tractors, baby steéam plants for
made]l boats, gasoline motors. Clrculars 5Se.
Anton  Pohaboy, 212 Price B8t., Rahway,
New Jersey.

CATALOG 1TA, 15¢ Msting blue prints,
engines, toole amd  supplies. Howa

A7 N. Ashland, Chieago.

ALUMAWELD  Boceessfully - solders alu-
minum, die cast metals and east iron, For
information address—Alumaweld, 2444 Ba.
FParkway, Chicago, Illinols.

MODEL Makers—RBrass, copper, fibre, steel
and aluminum in all shapes. Also castings,
gears, screws, fittings. Catalog 10e. Experi-
menters Ru@ Inuu. Dept. P, Dox 10,
Biation Y oW

INVENTIONS WANTED

INVENTORS—Write for new free bool,
“Patent Guide for the Inventor'" and °‘Ree-
ord of Inventlon" form. No charge for pre-
Hminary information. Claremce A. O'Brien
& Hyman Berman, Reglstered Patent Attor-
neys, G8-E Adams Hldg., Washington, D. 0.

SMALL Inventlons

EVRAY'S Mm!r]n—En:!ne castings, boolks,
blueprints, materials and supplies. Advance
bulletin  Mustrated clrcolar  for stamp.
Evraymesro, 28 No. Clinton. Chircago.

MAGAZINEH, Books for modelmakers.
Write for free lst. 2% brings sample
Modeimaker and Model Rallroader. Maodel-
maker Corp., Waowatosa, Wis.

wanted by manufac- MODEL Steam locomotive %" seale. Eas-

L. F. RANDOLPH, 302-B Victor Build- | turers. LIl help rou sell your Invention. | 1y made. Particulars, casting list, photo,
ing, Washington, D. . Low cost. Book | Stanley Hull, TEI9 Ewelld Avenue, Cleve- | 5. Liitle Engines, BDox B13, Wilmington,
and_information free Jand, Ohio. California.

PATENTS, Instructions “How to Estab- WE Successfully sell Inventlons, patented YACHT Model fittings, for Zip, Vanja lmi
i'!;h Yuiur mlmni"'m% form, ';'Erldmrf:_] of ;?:‘:t"munﬁl:f'rn:‘rm: lﬂaﬁm&ramrlntﬂ:.m others. Send for llustrated Rist, A,

neeptlion’ —ae rea] Lancaster, né L Fisher, 1002-1 Etowah Ave., H.n“,'l 01,&
A an}fl 411 Bowen Bullding, Washing- ?:“A%eﬂf:m Inventors, Dept. 4-C, Washing- m’}
ton A . D, 0

INVENTORS—Eend for free booklet “"Pat-
ent-Sense. " Informatlon based on 64 years
experience. Lacey & Lacey, Dept. 5A, 835
F Bt., Washington, D. C.

FOR INVENTORS

INVENTORS: Bend immediately for r
eopies of our new free books, ""Patent
l,rﬂ.{un" md “Ruggestions on Balling an In-
ventlon.” Blxty-elght pages of Interesting
facts. They tell how patent laws protect you:
kind of sketch or model needed; simple steps
to take without eost; how suercessful Inventors
have aecured financial assiztance; show Inter-
esting Inventlons; ilustrate Important me-
chaniral movements. With books we also
gend free Evidence of Invention form fo help
establish date of disclozure. Prompt service,
reasonable fees, special deferred payment
plan. Strictest secrecy. Thirty-siz  years'
experience. Highest references. Write us
today. The facts in our books are worth
money to the man with a gooad invention.
Address: Victor J. Evans & (Co., Registered
Patent Attorneys, 801-0 Victor Bullding,
Wacshington, T, C.

INVENTORS—Write for new free book,
“Patent Quide for the Inventor™ and ““Hee-
ord of Invention'* form, No charge for pre-
liminary information. Clarence A. O"Brien
& Hyman DBerman, Registered Patent Attor-
neys, B8-E Adams Bldg., Washington, D. C.

I‘H"'-"EZ\"I‘]DI\E Wanted—Patented, unpat-
ented. 1f you have an idea for sale, write
Hartley's, Inc., Box 923-E, Bangor, Maline.

PATENTS FOR SALE
BANITARY Milk can opener keepa milk

fresh and clean wntl]l last drop iz used, for
sale, royalty. Patent lgnlled for In United

States, Canada. Apply James Lyon, Lillooet
Rritith Columbia, Canada

AIR Coaler, patented. Desse, B12 FEast
Harris, Ban Angelo, Texas.

" HARMONICA Holder, holds four har-
?mir.-u. A. Leaman Futer, Intercourse,
i.

MILLIONE Tse canned milk. Speedy

ener-dispenser eliminates clogeing. Met-
al stamped device. Canada and United
HBiatea rights. Investigate! Write, Highee,
Cantil, Calif.

REAL One man wire stretcher. Holds the
wire while you staple it. Chalns and clamp
required for net wire, hut not furnished.
Home cash and royalty. Forsyth & Miller,
Bernice, La.

BCREEXN Combined with ventilater, pat-
ent for sale. Also inventor wants position.
Gahar Rary, Y.M.O.A.. Norwalk, Conm,

I-.I.-Iuﬂ'l‘fll'{" \nnﬂanrn aresch,
131 8., College oint. New York.

1108

MODELS—TYour ideas developed into prac-
tieal working models. 30 years' suecessfil
experience ; sands of satisfled cusiomers.
l}mﬂdmti:l pervice guaranteed. Pank refer-

Bend 3¢ postage for B2-page hook—
"Mlkinr Inventions Pay."" Crescent Tool
Company. Dept. Y. Cincinnatl. Ohla.

BRASE Qears and model supplies. Send
for catalog. ‘The Plerce Model Works, Tin-
ley Park. Il

MODEL f modern passenger locomotive—
size, unfolded 10xz48 in. ere, accurately
ghown in colors, are all the intricate parts
a modern glant of the rails, complete wilh
tender. Invaluable for study. Of great in-
terest and fascination to boys and others in-
tereated in railroads. £1.00 postpaid. Pop-
ular Mechanies Press, Room C35, 200 E. On-
tarle 8t., Chicago.

FOR BOYS

Blamps,

MAKE Money! Particulars, 10e. Studio
17 _Maryland, Rochester, N. Y.

BOY Mechanlc—Famous llbrary of 4 wol-
umes covers the bullding of almost every-
thing a boy might want to make. A great
hoon to parents and teachers, Actually eov-
era 4,000 different articles. FEach volume 480
pages, fully illustrated. Cloth. Price $2.00
each or aet of 4 vols.—E7.00 postpaid. Pop-
ular Mechanies Presz, Room C35, 200 E. On-
tario St., Chicago.
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PLANS, BLUEPRINTS, INSTRUCTIONS

MAKE Your own blue prints. Complete
copyrighted bwooklet free on recelpt of §.25
in stamps to cover postage. Hapid Blue
Print Bervice. Cedar Rapids, Towa.

DRAWINGS That look exacily like pho-
tographs made from your working plans or
blue prints. Ressonable prices. Confiden-
tial. Bubmit your fdeas for gquotstlon,
Armin Relnke, Oshkogh, Wisronsin.

MODERN Hadie prospecting  machine,
Complete plans §$1.00. Cloughart, Grayling,
Aichigan.

T HAVE You seen our new book catalog?
It's free. Just gend e postage. Popular
AMechanjes Magozine, 200 E. Ontario BL,
Chilcago.

HOME CRAFTEMEN

You gave
foreign
crotches, stump

BUY Direct from manufacturer.
money. Fancy native, beautiful
winl veneers, Walnut burl,
wood, efe, Taped veneered faces 1o your
epecifications. Alss plywoad and veneered
panels, Freeé eatalogue. SHpeelal homecrafi-
era’ rervice. Wrlte MNickey Hrothers, Dept.
H. Memphis, Tenn.

INGS To Make In Your Home Work-
ghop*—New plan book glves clear, concise
instructlons and dlagrama for making 18
paeful artleles: work bench, comblnation ta-
ble and ecupboard, furniture, model alrplane,
toy, bird house, ete. Nothing llke 1t ever

ered before for only 10 centa, Send cuin
or slampa to Stanley Tools, 115 Elm 8t
New Rritain, Conn

Bl]ﬂﬂl:[ Turned reject Perslmmon  wood
golf club heads—make Inta ash-pin trays,
paper welghts-pen stands, ete. Bend 25¢ for
two; §1.00 for ten. Fostpald. Cox Corpor-
atlon, Hollywpod, Memphias, Tennesses.

WOODCARVING Bet Swedlsh stee] tonls
and Instroctions. $2.00 posipald Hag-
straom Tool Works, Kanzas Clty, Mo,

YOU May now clamp whilths from a gquar-
ter Inch up to twenty feet or more wilh one
= Iatuart Eatuntn! rhmpn Btuart Clamp

nrla ;

“MODERN Wood ||:I.1Iul|.1ru."' Complete
Instructlon book on carving statues §3.040,
Lea Wand Art Btudlo, Centerville. Ia.

POPULAR MECHANICS ADVERTISING SECTION

£

49A

CLOCEE: Bulld your own grandfsther's, BRIN Eruptions, chafing, ecfe. Tee pew
banje, shelf. Thousands bullt sucecasfully, | greaseleas wonder cream. Heallng, soothing,
Home with beautiful chibmes, [Mirectiona 10e antiseptie, Introdurtory size 35¢, glant
Particulars free. Clock Company, 1676 Ruff- | $1.50 slze, speeial 79 Christe, I. 0. Bax
ner, Philadelphin. 1428, “nhlnxr.un,, D 0

CUAL Baver direciions $1.00. Walbens, EXPERT Conflientlsl advice on business,
Tox 143, Ouk Park, Tilinols reonal, domestle and  fnaneisl  matters.

BUILT-IN Furniture adds convenience,
eomfort and beauty Lo your home st very low
cost. Any handy man can build a great va-
risty of this apace-saving furniture from the
easlly-followed instruciions in our remark-
able book, the only one on this subject, $2. 50
postpalid.  Popular Mechanics Press, HRooom
33, 200 E. Ontario St., Chirago,

end ¢ stamps or coln. Natlonal Agéncy,
Hox-3501, San Francisco, Callf.

PROFIT And pleasure In tixiderny. Com-
plete gulde for the preparing amd mounting
of animals, birds, fish, reptiles, ele., for
home, den, or oftice. $1.05 postpuld. Populsr
Mevhanics Press, Hown C33, 200 E. Ontario
8t., Chirago.

TOBACCO

MISCELLANEOUS

FREE Clgars, pipe and clgarette roller
with Goldleaf lulﬂmtuu chewing, smoking
or clearette tobhacen, 5 Ihs. $1.00, ten $1.75.
Co-Operative Dealers, Bedalla, | Ky.

RNORTHERY Leaf l{:hu'm, 3 p-nunn:l trial
package oontaining 0§ marked kinds, $1.00
prepilil.  Prices on request. Farmers Ex-
chanze, Fdgerton, Wisronsin

LOOK! Five unds  good old mellow
smoking, Glc; chewing, T6e. Riverview
Plantation, 212, Cottagegrove, Tenn

“THE Dervil's Reply to Bobble Durps.
A brililant wnpublished long poem of the
immortal Beattlsh poet at hils very  best.
25 cenis coln. No stamps. George Walluce,
2101 Unlverslty Street, Montreal, Canada.

MAKE Cuts—Penny aplece, Bamples
Jree.  Pratt, Thestre, Hedinmds, California.

E5.50 FOUNTAIN Pen-pencil combination
fiGe. Written lifetlme gusranies. Dest qual-
Ity double edge blue blades, 25 for 3%,
Many other bargains. Christo, P. 0. Box
1428, Washington, Iv. C.

RAZOR BLADES—SHARPENING

25 DOUBLE Or single edged blades—3205c,
l"'ﬂl-ltl._‘hlid- Iiruce Hammond, DBrisiol, Ver-
!

2% BLUE Blade:, double—2%¢ postpald
E_uuirrlnleed, Upchurch, Box 232, Durham,

110 DOUBLE Edge blades, finest grade,
blue steel, $1.00 postpald. Crant Sales,
H5 Armmingo Ave., Philadelphia, Pu

125 GUARANTEED Dwuble edigs  bloe
hlndes $1.00. Hox ABY, Poorla, Ilinols.

DOITRLE Edge blades. Finest Swedish
tungsteel. None better. Deautiful packets
of five retall 25, Full patisfactlon or mon-
ey back guaraniesd. Postpald: 5-10e, 35-250,
125-%1.00, 1,000-27,00, 10 H00-865, 00, Mod-
ern Factory, 120 Lexington Ave,, New York,

TATTOOING

BMALL: Workshop? Dollara for  home- AMATEUR Tattoolng outfita, free [Hus-
work. TIosteard. Eleetro-Lae, 32186 Odive, tratedd Qst.  ““Tatoco.”” 6514 South State,
Chircagn, Chicago,

DRAWINGS And photographs of turned, TATTOOING OQutfits. supplies. Tllustrat-

inlaid wood bowls, guvels, infald boxes and
most novel, IJJ.'IL'T.-'[‘I]. work bench for  home
workshoppers. 53 cents each. Any three for
£1.00, Thos. B. Owens, Craftsman, 492 E.
112th Bireet, Cleveland, Ohia.

LEATHERCRAFTSMEN—Write for free
fnstructions and price 1lst of leather, tools
and beginners® kits. SBend 5S¢ for sample
m:rdr Address Wilder & Company, Depl.

P, 1038 Opeshy 8L, Chicagn, I10.

MAKE It Yourself. Humdreds of nractieal
and useful devices described in our bhig book,
Plain instructions and [Nustrations show you
how io make them. Bave money on Lhings
for yourself or make proflt selling to others.
900 articles of greal variety. 480 pagea. BIZ
Mluztrations, §F postpald. Popular Mechan-

frs Press, Room C33, 200 E. Ontarle 8L,
Chleago.

WATCHES, JEWELRY. PRECIOUS

STONES

AUBTRALIAN Opals, all warletles, good
assoriment  £5.00, Lists free. Nortnan
Boward, Malhourne. Ausiralia,

AXY Average watlch overbauled §21.50,
Watches, Jjewelry, bought. “Ontyme,” Box

099-A, Chicago.

ed Hat. “"“Watkers,”" 863 IMul-tnam, Detrolf.

SURVEYING INSTRUMENTS

GQUARANTEED Factory rebullt transils
and levels for tent (wlih purchmze option
or sale (rash or terms). Order now belore
prices advanes, We will repalr. trade In,
or buy wour old instruments.  Bhip prepald
for estimate and valuation. Write for List
M-168 and complete Information to Warren-
]}Enlghl Coa., 1868 X, 12th Bt., Philadelphia,

n.

WANTED—MISCELLANEDUS

STAMP
antigques hought,
Bhore, New York

Callectlons—Aecumulations, nlso
Write John Kaeser, Bay

WANTED Immedlately—South Hend lathe,
reazonable. James Corubis, 126 Lexington
Avenue, New York.

CASH For used microscopes, binoculars,
slide riles, drawing sets, surverlng, sclen-
tifle Instruments, marine equipment; ecom-
plete libraries and standard sets. Bend de-
talled 1isi. Highest prices paid day ship-
ment recelved.  Satlsfaction  guarantesd or
shipment cheerfully returped. Elmen's 2302
YVanBuren., Chicago

OLD GOLD WANTED

CASH For gold, teeth, Jewelry, watches,
High prices £-uld day thipmont recelved.
Ballsfaction sbsolutely guaranteed ar arti-
elea cheerfully returned.  Information free.
Chieago Gold Smelting & Refinlng Co.,
H00-F Champlain Didg., Chicazo.

HOW To identily and ﬂ!termlm value of
old  preclous metala. Where o buy. To
whom to sell. Rellable and op-to-date infor-
matlon. Complete Instructlons only  §1.00
postpald,  Popular Mechanics Press, Room
€35, 200 E. Ontarlo 8i., Chicago.

FOR THE HOME

COATE-OF-ARMSE, Painted $7.50. De-
sgeriptive  aketch, $1.0 Guaranteed. Q.
Rice, 4 Courthouse S5q., Charleston, 8. C.

BOORKEB Covering hundreds of subjects,
Big catalog for e postage. Popular Mechan-
len Press, Hoom (0C36), 200 E, Ontario Bt,,
Chleago,

PEASONAL

BTUTTERING And stammerlng corrected
sl home. Descripiive booklel free, Maul J.
Wolfe, Box 62, Plttsburgh, Penna,

FREE, Important literature on the attain-
ing and malntalning of natural health. Dr.
{:; It; Haynes, 308 Bigelow Bldg., Seattle,

mih.

PREVENT DBaldness, overcome dandmff,
dry, olly fallilng halr. Natural methods.
Complete ecourse  §1.00 posipald.  Health
course froe. Blzgin's Phyeleal Culture Siu-
iilus. 4561 N. Gratz Street, FPhiladelphla,
"

CAEH Pald for hulterﬂlal. inaects. Bea
Binclalr IMaplay Advertisement on page 106A.

TRAIN Your eves to gee. Correct near-
elghtednesa, faralghtedness, and sstizgma-
Ham, No drugi. 1 have belped hundreds.
Representatlves wanted, A, Jacobson, Hox
B, Pasadens, Callfornin.

MONUMENTE 38 Up dellvered, erected,
gpuarantesd. Thousands sold, Catalog free
Murble Granite Faclory. A-17, Oneco, Fia

TAKE Advaniage of low yen. Order two
pure @ilk neckties, $1.00 postpald. Satls-
fartion guarantesd John Hayes, 42-C
Mutsugaye-rho, Nazasaki, Japan.

£ BTANTR Own buzlness  resilvering
mirrars.  Experience unnesisary, Learn chro-
mium plating. Write Sprinkle, Plater, 258,
Marfon, Indiana.

EXTERMIXATE Hed bugs permanently.
Bend 30 cents for my guaranteed formuola.
Buy ingredlents nt any drug store for a few

centa. IE‘FD gus, dust or odor. Hill,
ALABKA — Opportunlties, facts, will
amare you, Detalls for stamp, cAlaska In-

formation Hureau, Juneay,

COCODNS, DButterflles, ecollectors’ sup-
Iles, hotterfly art materlals, Free llsts,
T‘In.:-":.n.rd. 1192 Lewlston, Hochester, New
ar

OIL Burner parts for all make: repaired
or duplleated. Engineering Utilitles, 11
Walten Ave., New Yark City.

AMATEUR Cartoons wanted. Tartloufars.
Btamp. Sesmann, 3000 Feowood, Terre
Haute, Tndiana,

FIND Gold, professional miner, prospec-
tor, fortune hunter's melhods, equipmont.
Ten piece kit £2.50. Ouaranteed. Mineral
Heaearch Laboratories, 403F, Montgomery,
San Franclseo.

RADIDACTIVE Treasure finder.
$1. John Segee, Dover, I

GOLD And sllver Inuter lq 00 postpaid.
20 days free trial. Write Henry Bergman,
Box G087, Bpringfleld, Missourl.

ELECTRIC ©Or gasoline portable lamp
kills Inserh I'-ll.nlﬂlllrlll:l' indotr oF out-

"lund

afde ; Literature free. Bauer
EBros., Ent 'l_'il innd, Callfornia.

L“'L'TS Anybody can ml'l-u! Eluc etching
procezs.  Bpeclmens, particulars, testlmonlals
for stamp. J. C. Day, Windfall, Ind.

BRONZE Tablets, desk plates, wall plates,
memorials, grave markers.  HBronge, lras
and aluminum casting. Wandkey Patlern &
Foundry Co.. Anderson. Tnd

AMATEUR Cartoonista can earn 53500
weekly, spare time, duplicating cartoon mid-
vertisementa. 5-M Bvndicate, Argyle, Wi,

TREASURE Beelers—Male your own gold
finders. Wyss, 104% Frances, 5t. Joscph,
Migsauri

BWAPPER'S Friend, R4, Ballne, Mich-
Igan. Interesia swappers, enllectors, sporis-
men. ffle yesr., sampls 1ie

TWO FProfitable shop books—Lathe and
Drilling and Thread Cutting—filled with hun-
dreds of valuable “kinks" discovered by aue-
cossful mechanies all over the world, Te do
regular joha more quickly, easier and better
gend for thess low cost books. Both poatpaid
for £1.15. Popular Mechaniles Press, Room
Cl3, 200 E. Ontarlo 8t.. Chirago.
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DON'T BUY

Mandolin
Guitar
Banjo or
Drums

Daon't buy
Guitnr
Mandolin,

Cut This Adv.,

Bamnjo, or W

Drums, until you Out — Goed
have triedthe for $1.00
Slingerland May- & Credit

Bells, Guaran-
teed More for |
your Money., 1
Wonderful,
suappy. powerful,
pleasing tone. No
equal n price.  Bold
on easy payments and
5 days free trinl by all
leading music dealers. |
Bond for free ontn-
log, Mention instru= 9§
ment wanted and near=
est music dealer,

Write today:

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

in t_hlnldudlt.
largest trade
School in
Weat.

ELECTRICITY
TELEVISION

&RADIO

Learn 'h_'p :l'rarhrn' mitunl I.h:l:r-!llrtllm!.l Full
instruetion in Hu-!nﬂr:r Television, Hadio,
Talking Pictgres and Commercinl spd Brosdg-
cnst Opernting. Netional's all-inclusive cogrss
gualifies you for n surcessiul, profitable future.
We help students earn room and board while
lenrning, Coach H. K. fare allowsd o L
M.ﬁll COUPON FOR FREE BOOK

[ NATIONAL SCHOOLS

I Dept. PMR-6, 4000 Bo. Figueron, Los Angoles, il-lll!

| NAME........... Y. S
| ApDRESS. .
j CITY...,

Est. 1505

30,000
Graduntes

LEARN IN

POPULAR MECHANICS ADVERTISING SECTION

MEN (Wanied

to Qualify for Positions
in New Industry

AIR CONDITIONING

We want to personally interview, ot our own ex-
pense, s number of ambitious men—aged 21 te
40—in wvarious localities. We will select ns many
as possible to qualify for positions in America’s
Mastest-growing industry. The men we seleot will
be trained for installing and servieing all kinds of
domestle and sommereial Alr Conditioning equipment.
Do not reply unlesa you are mechanleally Inelined,
have falr edueation and are employed at present at
least part time. Character refefences required. You
must be willing to study during spare time for few
monthd at some cost to you, Write giving full detalls
of age, education and present occupation.

UTILITIES ENGINEERING INSTITUTE
Established 1927
Chicago, HL

400-410 N. Wells SL,  Dept. 166,
QU ICK WAY to make money in
A B e g
Aadic Tralning Ass'n of Americn, Dept. PM-60, 4525 Revenswood Ave., Chicags
 WHAT PLANE IS THAT?
U detened b7 G A Weymenth, S Sih 3 fove

Modern resnivers are demanding mep with swdern tralsing RADIO
ensy lu & abert thoe, rite today For mlr b"u& nl' dl!-l-lll.
A book that pletures kenillles and glves ithe wiisl
lesal
wuril by Uapiain Eddie Hiekenhacker. B full paga

drawings. Cloth, § k. by 10 in, Postpaid, 8100
F. A. mm:u Dapt. M 447 Fourth Avs. Now York

ARTISTS MAKE MONEY

Find out your ability. Hend name, age, cccupation and
address for Free Vocational Art Test,
Federal Scheels, Inc., 6136 Federal Schasls Bidg., Minneapolis, Minn.

HOME STUDY COURSES

Home-Study Conrses, losd lm: Arts und Beirmesa; Edoeation: Writing

Pl‘]'l' gy Chemistry; Husines de C-uuln.bu-u Law; ‘Theolog ﬂmtﬂ_ In—
T.. eourses in Musiness Training; Amml.tl'l.r .ﬂ.d?nﬂh{u

'u.nrnl. ubiie Bpesking: Radin. Many others. Low Cosi;

MeHinley-Roosevelt Unlversity, 4247 Clare IlllI .I.u..-l:hh“-

Earn Cash a7 Home!

Mrs, M. M, earnad 3267 in 3 weaks (sworn stato-
ment) ralsing mushrooms for us In her cellsrl
|| Rrrepiional? Yes, but pewr sellsr, shed, barn wultable La

(7]
I:l'iu*_u-c\drmu inpome, Pook, |1.II|:II'!'-'|.|I‘ rlll-mnl* ﬂ'ﬂ a

Forms to cast Lead Soldiers, lndl:lnu, Tﬂ}:—
pers, Hunters, Wild and Farm Anima

239 different forms to select from. Every
form guaranteed to cast perfect fligures.

Benubiful Window Rign Letters. Lovweat

Price o Ameries. Fimest Gualtiy, § Yeur

Dmrnnieed., HNew styles Tremenduns

AasSign Werks, 7943 Hialsted, Chicage, 1L E”
We hn.yvle Mausonle books for Biue Lodge
Send for FREE ca:aing of books and rl.n.ruhfr
Afamna, Odd Fellonwrs, Kniphix Pyihias,
Eniphts of Columbiis, Hiks, efc,

Send 5¢ stamp for illustrated catnlogue.
HEMRY C, SCHIERCKE Spencer Rd. GHENT, MY,
Beoed lronkine. Dfiey, FHEE Booige
Chapter, Commandery, Scottish Rite. apnd
Bhrine.
EZRA A. COOK, Publisher, Inc.
P. 0. Box 796, P, Chicago, 111.

PENNY EACH!! '-r“‘ d
Bamplen
il Waorking Eqiipmsent. Huer
Our Rituals Are Used the World Over
When writing please mention Popular Mechanics




POPULAR MECHANICS ADVERTISING SECTION

YES, BOB, MOUNTING mns and ANIMALS
IS A GRAND HoBBY f I'vE DOUBLED
MY FUN FROM HUNTING —AND AVERAGE

B %4 PER WEEK,SPARE TIME, MOUNTING
- N FOR HUNTERS — WHY DONT YOU WRITE
e TO 'mc. M, W, SCHOOL FOR THEIR FREE

Lansn Tagideriay ai boane. Wit
toiday Inr Free Fuck, Hists agpe.
M. W Schesl 8 Tedidermy

A3AT Elwood Bildg., Omsha, Nabr. I
WORLD'S

ENCING 7P7.575

I‘.lﬂTINl:- FUN_ HARMLESS ST PO AT

mu’ nu-r..- T (he
Hrln-'lﬂ.ll. 3, fails M- anrpped with rubber hauttons.
l.||:l lll-apa-d alunalmam p. Complote st of two
words) and :ll.rl-t'thnu for fensing,
only $1.98 complete, postpald. Order now.

Industrial Products Co., Dept. 1M, 1182 Broadway, New York

* - Maks more mopey o & l}t-\,.\iT[l:l_.!."-'! W -h- *
" Fol] h- Didest mehonl, Hesl Ao ¥ Tra

Dy, Eve. Essy toimi. T lF]'I.RE .ll'h I'trr il

A7 Wy’ WL Y. SCHOOL of MECHANICAL DENTISTRT, 125 W. 31 51., .

8 CARD TRICKS 10c¢

Latast nnd most m:rlﬂlfrinl et trleks now axplsined
En new, Hlusirsted 1

oL
1.

ﬂ1

Tells how Lo make Lhe ~piss,”
dm-nti'n- -huzﬂlu. forcing & pard, ato, popalr st

e af eRrD spars Lhme, Prios 100, Book ol Coin

ricks, L, I.hnl: af Ilﬂ Parlor Tricks, 10z, Al thros books, 282,

FRANKLIN PUBLISHING 0., 800 N, Clark 5L, Dupl. S484, Chicage

BUILD \'BUHEELF OR HAVE Carpenter ar Elrllemln BEUILD

WITEY Calin TEALEAR E6%F Lias &
o :
HALE
-
F

LR L) B o Ik &
LR B FODAY FON &L TEELEL FLASE TE
FHIE, WAPAROMETA, DHID

n o
|.|u THAILEN, B

“SHOP NOTES”

Ideas, Kinks,Helps ==

1936 SHOP NOTES and
LATHE HANDBOOK

Extra Big Book
thu:—DNLY 98¢
For Both

BHe the man who knows the easiest
and best ways of ﬂulfg things—the
fellow who I8 up-to-date—cash In
on handy kinks and short cutd, Get
HBhop Notes for 1836 and make
money. For many years the helpful,
handy guide for men doing mechani-
eal, earpentry, aulo repairing,
gonerete, plumbing, Elertricn.l
bullding, masonry, f[armin

home repair work, ete, Now r(-mf;r
—1036 edition and famous Lathe
Handbook—both for only 95 cents,

2000 Money Making Ideas
for Shop and Handy Men

Get the Shop Notes Library, Com=
plete set 5 books—Over 800 pages—
2000 pletures—2000 money making
facts, methods, processes and time
nm!lmz kinks,

A FEW OF 340 ARTICLES
IM 1936 SHOP NOTES
Bhop Notes For 1030 has 224
Pl&i:ﬂ — 300 articles — 703
llustrations. Some of the

Eubjects are:

Alr Conditloning

Auto Owner Helps

Auto Berviee Kinks

Brake Tester

Drill Press Work

Elcotrical Kinks

Furniture Mak)

Lathe Operating Kinks

Model Makers Helpa

Bander for Lathe

Bheet Metal, Things to
Ida With |

Tool Kinks

Wielding and Cutting

Wood Turning Help:

Workshop Kinks

SEND NO MONEYI

Combination offer above 08
u_ula Bhop Notes 1ibrary
books—82.50, Pay
They'll pay for I'roﬁtmfu:l plus few centa de-
thamselves over and over, Whole veq.r in U B. and posses-
set only $2.50. Order now, Supply Elsewhere remit
soon cxhausted, u::n ‘order. Order now.

Popular Mechanics Press, Room 636 A, 200 East Ontario St., Chicage

S51A

Learn this
Fascinating,
Profitable
Profession
in 90 Days, at Home

Hundreds of men and women of all ages 18-50 are making
£10.00 to $20.00 a day giving scientific Swedish Massage and
Hydro-Therapy treatments. There is a big demand from
Hospitals, Sanitariums, Clubs, Doctors and private patients.
The field of reducing alone offers great possibilities.

Learn this interesting mune}-mnkmg profession in your own
home by mail through our college extension course. Same
instructors as in our NATIONALLY KNOWN resident
school; same diploma awarded. Course ean be completed in
3 to 4 monthse. No High School training necessary.,

MAlany earn big money while learning. Enroll now and we will
include anatomy charts, medical dietionary, patented reducing
roller and Hydro-Therapy supplies without extra cost. The re-
during course alone may worth many times the modest
tuition fee. Send coupon for special reduced price offer.
Complete details with list of successiul graduates will be
sent free.

— e — — — — — — — e — e —— — — — — —

Mational College of Massage & Physio-Therapy

Dept. A.64—20 N. Ashland Boulevard, Chicago

You may send me FREE and postpaid, your illustrated eatn-
log and details of your special nﬁer also list of succeasful
graduntes.

DI o o e R S T A S T b S A R R e e B (5

b Ay SR SR G U A =i i PR A s

|.0 UK' Into STATUES

What a Seller] Any snapshot or photo of adult;

ouild or pet transformed Into a life-lke natural-color,

minjature pletorinl statue, 9 In, high. Bhowa,
every detsll uf natural express Ifl. [‘r-rl-lnﬂ Inatfestructibbe
h.1ﬂ'|ru-n.| ||.I roapectE. ow prived, Easlly eargm of
to $65 week Oet Detnlls j"th- u! nnd The for ssmple and
Bnmpdets aur 1. Momey back retrantes.

PICTORIAL STATUES OF AMERICA
I.'l-pt E-A JANESVILLE, WISCONSIN

Spgesy s

People Now Turned

ATTACH TO STREET

== SHOES IN A JIFFY!

Haold with vise-like gﬂ}) Ideal for base-
ball, softball, track, If, hunting, hiking,
No need to buy u;m:tal ghoes, Vogue Sport
Boles are pliable, rugged, yet light welght.
Fit all shoes from boye' 134 to men's glze
11. Athletes everywhere using them. Very
ceonomieal. Mueh better—a lot speedler.

SEND NO MONEY!

Order MWOWT  Vagon sport soles will it your shoes,
Fay postmin $100 per psir, plus 8 few conls puml.l.ll-
u DH-TI"IIH“ Beeammpa nies order we Lr [ L g
1n|r1| o nll'lmll im & dayw if not delizghied, Sand “Il

VOGUE PRODUCTS

3243 So State St. l}hmagn,lll

I 4 s Smpdrte i rickiuss | P gy the
paatman § eroil= eanila poatage, I u-e-! rmtir 2 ikl L
l withim & days for ons dollar refund,

T A R A S M Ay
R e e 1
I I"ld.{ ................. T i s e e

Iheck hers i rm:lull.nl I-I 0, thus saving qr.-ll-In chirg, Biams pefund

Ruarantes I:EEIIH

When writing to advertisers plmsc mention Popular Mechanics
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Start « POTATO
CHIP BUSINESS

IN YOUR KITCHEN and
MAKE MONEY/

Buy Potatoes

for 2c A POUND

Sell Them as
Vita-Seald Chips for

35¢ A_POUND

HERE'S blg money in |8
T]lll'..l.l-ll'1|:|-|Tll|'.1||:-|' man g

orf woimnan who wants & §
business eapahle of paying
na mueh |.I £24.50 n day in
profite.  Just think of it,
Yoo onn Instull thie ':l'-lllll.l."r-
:‘nl new machine Irr youIr

nal il

hd" I"ntutu Chip—and |1"t the s t-lnli #ell them for

3 Hlll_l. 4..' 50 tnvested in raw materials hrings back $10,00 in
You don't have to hove a ot of

EVERYTHING FURNISHED b Syfoeis B Mrietnllog

wnaall uwnlrhrm: !n. ihe ml.rhlhr puls you la & big profit besiness of your o T 1 memd
i BT speed-alienr, roaker, oil-estractor (lor making new “GREAZE.
ES8™ & i|.|-r " m; lup ¥ ol prinied hags -.n.rl. Iron advertising matecisl. 'hu- e p ]
™ mlH u [ send complete, aimple metrietions showing how o make 5 peofit the
firet dday. Prices, piriures, -mj onsnplets plaps will b somt 1-1.‘ for ihe ashing.

L Juat wend m- name nnd sddress on &
nn" T nuf AHYTHIHE it eard all this Fres inlormation
Innliding the "Becral of Making Omassles T{l.lntu E‘hm- " Ho chligaiion, bei hory
aand P rlllr 'h-nlrni i'nd'u' ndest as so many olhers havo done wiith thess [nai selling
mow Crossciess’ ﬂdﬂrﬂllﬂ.l d ta

G. H. Hardt, 325 W. Huron St., Dept. 56, Chicago, lllinois
Get in These BIG-PAY Fields

AIR-CONDITIONING—-REFRIGERATION
Youw Can Learn Quickly at Home!
Quality In few short weeks to s 1.L:|:llr|lu pleasant, lfe-long work-

rJLuhu; sple ll.!ll!!l]lll!l!_} Wa L|\ you thorough, practieal traln-
ni In Afr-Conditioning, Retrigeration and Fieetricity at home,
Lowest tultlon cost; easiest termse, Write today for Froo Lesson .
and full partlenlars

LINCOLN FPOLYTECHNIC INSTITUTE, 4223.24 Liscols Ave., Chicags, W,

250 pavs for 6 months’ com-
bined Flight and Mechanic's
0Old relinble school, expert
equipment. Write

LEARN
AVIATION

LOW
COST
REWIND MOTOR

for vourscll and others O'nzh In on this Interesting fleld.
Benill NOW for o complote |Il'1-1r-.1r---5 egurss eovering tho

Cairse.
instruction, fine
lor catalog.

ROBERTSOMN AVIATION SCHOOL
Dept. 100, Municipal Alrport, Si. Louis, Mao.

= R =

repairing, winding, conneeting, snd testing of all types of
A. OO, Motors 'I.|‘-|'Il 3 TROEY | LE CHAIILT that loonles
motar deleets Instantly Written a0 that vou oafn under-
stand 1f. [D'riee complete $2.0d

EDUCATIONAL ADVANCEMENT COMPANY
Box 262 Lakewood, New York

High School education Is very Im-
portant for ndvancoment socially
fand I bisliness nnd Ind ||1Irl. Do r Liss Fii |1|||I| |:1:|t_|] n.||_
yorr Hife. Ma a Hizgh S ri ni e
Y64 caf completn
|.l|l|'r an Four tlemn it
lmsn, Conrss edguivale 5 fl--qlll-l-rﬂ -er ] weark —|:| ipdfEd ¥t
for entrancs o eollags, Standsyd H, 8 texts sopplied. Diploms
swarded. Credit for H. 5. suhjects Alrlu-:lu completed. Simgla
mufijents i f desired,. Fres Helledin on Fogrsil, Ne ubiligation

erican School, Dpt. WA-a5, Drexel at 58th, Chicago

ah b 2 yunrs oF

POPULAR MECHANICS ADVERTISING SECTION

e

BAKELITE RAZOR
FREE ¢t introvice

QUALITY BLADES

There is o Lot

of satislnotion and

S |

pr -l.‘.hF in H'Hlllll: high grade Blades. There y
ire none betler than the Gordon blades, Y
will agree with us onee wvou | ed then =

Bend 100 for a package of five -himim,-rlnuhlt or ainy rle ed

We will also send ﬁnu free a new Bakelite Razor a,n-fn-ll ﬁ-_ﬁj
how to give nway Hnszora to build a steady volume on blades,
Experienced distributors and salesmen are all insisting on

Gordon Quality Blades. wise, write today.
BENGOR PRODUCTS CO.
Dept. RF49, 10 East 17th 5L, MNew York

FLANS

i

..,.:,.|.... " . oy '
Royal R, Hess Co., 341 Muir Ave., Hazel Park, Mich,
SELLS on

BIG LEADER SIGHT

R d«In-Hands & Bows
Gm Lulher Ti“ For Men and Boys
Look like silk. Durahle. neat, won't wrinkle.
Cleaned with a damp eloth. 40 beantiful }mtu\mﬁ
NOTE: We are the manufacturers and originators
of the famous “‘Century' Tie.

];-u Independent ; have your own business. Rig profits,
sat orders. Young man sald 23 ope night affer
school. No sales ability needed, Men, Ladies: Send

Mcmr stamps for sample and kit Information free,

CENTURY TIE C0., Dept. A, 2345 W, Grand Bivd., Detralt, Mich,
MAKE 200 TOYS an Hour.. for1i Each!

Bell toys at big prafits.  Ust Ubs som muifit.  Yeu enn make 3 dﬂ:;-l Elimrmarlers
iheimsnds of Umes in moubded metal. Tnsludes nmnrl for enloring & full cnsting
egiipment. Pries §3.30, [Flestrigally spsrated, $3.3 Hepd meoney order, staling
dhnies nf . 8. unmh-n, wild West
U7, B. Machine Gunners. 'P o
3 lnrge figwres st §6as el it her ¢ln--
fimm,  bakibes hips, nn.lrrl-ll'll Regars fars

I C!rrnﬁ 180 Ditfsrant
BiG ILLUSTRA

RAPAPORT BROS., 703 WEST OHIO '%-er’i’" :m%.“as

ATTENTION AUTO TRAILER BUILDERS!

New Standard I!mmhu Gear Paris
Complete Axlen with and wilhout Brakes. Wheels. Dearingw Fprings,
Epring ||.H". Tea Velwrnr Powsr nr-h- wEal {hmlh lar Powsr Cars.
New m..;.-.mt [‘gui“ Naw ﬂ'n'{ Sand & on Sramps e Cower Podage,
mor Manufacturing Company, Not Inc.
254§ S0, Wabash Ave. Chicage, Il

Make Money at Home |

GROW MUSHROOMS I n your cellar or shed. Exelusive i
new process. Blgger, bﬂter.qulctu*m% Mun L
maney for you Eurh— new demand. eh
Mushrooms, Wrile ler Free Bk,

Amencan Mushroom Industries Lid., Dept. 625, Teronls, ﬁll.

(et Bhop Nobes for 10001 Oaly 50
- ay emsily o bosl imveaimpenpt
ol your entire lfekime., Coslskne 360
money-making, Lime-svi idrna,
Wiske, short swte, for meehnnbes, inrme-
s, home workshop lsess, Imm!rm!n
—fur averyope who s ioola,

mges M0 mriisles, 703 ulﬂ*tl‘l”ﬁ-lhs H o P
PoraLan mecnanics prissN O TE S
Bosm E38 G :nlhunhmn Cheapt FOR 1916

770 SUCCESS!

DON'T COPY —LEARN TO ORIGINATE!
BAYE BURNE will tesch you HOW 8o CREATE ORIGI- 5285

HAL CARTOONE si harna | hai you san BELLY] Cowrss cone
tnins 26 lessans snl over wiradlons. All for Caly . o
Sead wame and addreea for frie delails,

| RAYEBURNSSCHOOL, Dept. M-X, BOX 2154, Cleveland, Ohia

When writing please mention Popular Mechanics



FOPULAR MECHANICS ADVERIISING SECLIIUN

mm REVOLUTIONIZES LIGHTERS,
7apl Yot Founlair of Profl

A new astonishing chapter in the romance of science has been written with all
the dramatic elements of magic, mystery and surprise conspiring to intrigue
smokers into new delights and admitting sellers to new fortunes. The Direct
Selling field has never had anything to compare with it.

HERE ARE THE FACT From friction sticks
to flint, to sulphur
matches, to friction lighters—and FINALLY complete abandonment
of the friction principle in favor of the CATALYST principle—this is
the evolution of LIGHTERS, Catalysis is a unique chemical aetion
which by painstaking scientific enterprise has been miaete-tl to cigarette,
cigar and pipe lighters and covered by Patents Numbera 1,880,008;
1,937,007 1,937,469; 2,005,476-7-8, with Foreign Patents Pending .

After this technical aceomplishment came the designing skill whereby the
platinum eatalyst was cased in beautiful compact holders from 114 inch
gize barrels upwards, in various handsome materials, finishes and ecolors,
eombined also with lead pencils, cigarette cases, bridge markers, desk sets
and with suction cups to attach instantly to windshield or dashboard of
automobiles—all put up in attractive packages—and ranging in price from £lup.

YESTALITE

The Ves- This is a condensed history of a great triumph of seience, skill and eapital which
talite Spon- required three years of effort and A MILLION DOLLARS INVESTMENT. The

taneous Flame result: smokers now have minimum bother with lighting and maximun pleasure in
Lighter for Pipes and smoking! The Cigarette Lighter is flameless, noiseless, odorless, stainless and abeo-

Cigars—351 and up. lutely FOOLPROOF—no flints, wheels or moving parts. I'ts light is merely a glow
produced by the puff of the smoker—hence it does not release the conl tar product® g cies Clgar-
of tobaceo which affect the taste and cause stains on hands and teeth. sile Light ar-

The Flame Lighter for {'-ifl.hl and plpes FLAMES INSTANTLY just by removing the eap! The demonstration of combinations —$1
these mystifying Lighters is highly dramatic, the appearance is most attractive—they delight and intrigue all smokers! and up. o
WE HAVE NO BELLING PROBLEM—It |5 merely a matter of contacts, display and advertising. e LIGHTERS " 1‘
themselves are our real salesmen! They sell on sight. [ -

HERE IS YOUR OPPORTUNITY! g, e o oy (4,

}mp;u {sometimes double page) advertisements in such national magazines ns Saturday Evening ’L.{
*oat, Collier's, Liberty, Eaquire, Fortune, College Humor and others. Ewvery lighter has an at-
e
“

tractive display carton or case and the popular priced items have counter display cards. We also

supply w]'nciow osters and advertising easels. WE GUARANTEE each lichter for one year. Our \
distributors and their dealers and agents are backed up 1009, A steady, serious, dependable dis-

tributor secures with us an ideal set-up for building a permanent, profitable, repeat business. @

Remember—the tobaeco produets industry is the fourth largest in America—and this line of Lighters ‘-..,__/; :
is just aa staple as tobaceo iteelf! The profit margin on these items is exceptionally large. (The coupon AR \_JHGTI:] GLOLITE
beJlnw gshows only the minimum profit.) This advertisement is directed at earnest, sincere workers who S

will qualify for exelusive territory—men who will service drug stores, cigar stores, beauty parlors, pool rooms, ;
auto wpp‘]y stores, gas stations, eto., as well as sell direct to smokers through canvassing agenta. If YOU

fit in this picture check one of the ACTIONS on the coupon below, attach it to your letter stating your age, Eﬂ.h:;
present occupation, and whether you desire limited or exclusive territory.  If exclusive, state what county or = 1Lt b
counties, and how much you can invest in stock after yvou are satisfied with the line. wup Cilae

: i h -
If you take either ACTION NO. 1 or ACTION NO. 2 we will Immediately deal with you as n distributor and shall sblgitor

leok for a report from you at the end of your first week. Meanwhlle, we will protect vour territory for you. Monthly Mets mo wiring, ma
bonus and special discounts to quantity purchasers bring RIG- ml-':-"&mn- —#
GER PROFITR! These Confidential Wholesale Frices will

be revealed only to our ditributors. ==ACTION COUPON—MAIL TODAY:
Make the most of this opportunity NOW—send coupon at g =
oncel = Progress Distributors Inc., Dept. D-3, 1 East 43rd St., New York H
-
HOWCATALYSTLIGHTERSE WORKE Sl o st i st ks 5
] ficka e .FI d.!ji r::nt.-:ll?iu:‘ _?r ':.;.:L p;--j.-crmnn: l.-::‘.lll ﬁ‘-l‘um:;-_:_::d E‘I:nhmlml - |
T A rolite Fluid 1o retsil for $5. Allso inelude ¢ ilget it wit
OPEN Sealed with £ ignatur siched upon it, PREE, Wholesle Price to me $5.00. [J Erclowed hurewith, §
Rub b r Wl Bemd O,
= =
Protecting R L in Cap = y L =
= Bend Pareel Post ome Mok lelite Autn Lighier with ®
i e - - — suetion eup | l'l.hl.'_ll.lhll i | r: .Il'l.l wiik ‘:n; uf:uu.l.ur-.. in
i ACTION NO. 2. [ 524 Fore Bost coe £
Platiraims aler ot gt s E"F:i:‘-:d‘l.;_'”&“].l‘hh Lektrolite Fluid st resall price of $1.25. [0 Eaclesd herewith, m
No Air enders 2 i Tkl H
3 B | apnderstand thet you will ship with my ceder, seder blanks, envelopes, Blustrated foid »
o oD 3 Lor fmprinting my’ s, tomplete. caiaber, Dittiovior's Mamal skoming conbiemtic} §
| q = diseounts and bonus spd ol her necessary information, Also fllustration of sll eounter and :
meats Valve w window displays that you supply free to Distributors, | understand slso that for two g
al boliom " wenks from reoeipt of this onder you will fssue o exolusive territory eontract for my =
= "-l-“"':h.][ h.h_rrir' La |1n_..li:' 'Y _:r:mw:’ wit I:]L“ one week [rom receipt of above order stating :
s & monthly, minimum for territory desired, .
- -
- T prefer to take the time for eorre dence and I nitach g
 ACTION NO. 3. [l nam e time for cormpondence sad 1o :
H:m"hh -
I =
= senled againmt = .
| et =W Rubleer Yalve Seat = "
= LI . o i v s i o s o, i, s, i Bl B A, e I :
When youo puff the cignrette, an air current ia drawn into lighter thru air vents : :
mnd beeomes mived wiih vapor given off by the LEKTROLITE fuid in wick, g =
This mimture rises thru ike eenter tube and eouses platinum eatalyst to gow o :
—Lighting ke chgaroits, E -1
. 1 T T T T =
-
- n
- =
PROGRESS DISTRIBUTORSINC. :
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'st r t'! ept' b r ew or :-I--'-II--I-I RN RN NN NN NS EEEEEEEEEEEEEEEEN SN EnEnnsnnEn]



54A POPULAR MECHANICS ADVERTISING SECTION

DELAYS ARE DANGEROUS
IN PATENT MATTERS

The Free Book shown here was prepared for inventors, to show them
exactly what steps they must take to secure a PATENT. If you have
an idea, you should send for this book AT
ONCE. It will tell you exactly how an appli-
cation for a Patent is made, what information
yvou must furnish your attorney, and what

Small ldeas May Have Large Com-

mercial Possibilities steps he must take in order to protect your
Sdens e ol Sk & Be foated %0 be interest_ﬂ. Remf-n*fher, irwentmg'an a:f't:c]e 18
profitable when Patented. The 5cand 10e one thmg:—sguurmg_ the {‘r‘.‘({'.IU:Sl‘i.i:{!' nght to
stores flourish on simple Patented pro- manufacture it, use it or sell it is another.
,'i‘,lﬁitii‘p"hiih&:}‘gt ;D;[?]'i{ﬁ:ﬁl] tf:’i“i?;‘;::]r Without a U. 8. Patent, you cannot expect to
clip, collar ‘button—all are simple 1}'L‘t- fa- I'E'ﬂp_t-]‘l[‘ profits that your Invention may make
miliar inventions—brought their inventors possible. Send at once for this book. After
rich rewards. If you have a Patentable you get that, you'll know exactly what to do
ldE!l—'ﬂ[Tt to p['ﬂt-E{‘-t- it. Send fﬂl' Our t{} meﬂct }rnurscl‘f.

FREE 48-Page Book that tells you how,

WE SERVE YOU QUICKLY
AND SECRETLY

Anything you write ws or send us is strictly confidential
between us. All letters and drawings are kept in strong,
steel, fireproof files, which are open only to ourselves or
authorized members of our staff. We have secured
patents for inventors located in every state in the
Union. Our organization is a large and efficient one.
Our practice is confined entirely to Patents, Trade-
Marks and Copyrights. We have had years of ex-
pericnce in Patent Matters. When you place your
idea in our hands, we are in position to proceed at
once to secure protection for you. Our fees are reason-
able, and, if you desire, we ean arrange convenient
terms of payment.

IMPORTANT !

Please understand that you are not under the slightest
obligation in sending for this book. We will mal it,
together with the Record of Invention form, the same

A partial view of our drafi-

ing and specifieation offices | day we receive your request. Use the coupon on next
;.f}[:n " LI'.‘-:.::.'T:"_ 8 of ax- page to save yourself time and trouble. After that, you
couNtAn "'=JII'|".'~~ gdErpEn will be in position to proceed or not as you choose, to

make your application for a patent.

CLARENCE A. O’BRIEN

& Hyman Berman
70-R Adams Building Washington, D.C.

REGISTERED® PATENT ATTORNEYS
BEFORE U.S. PATENT OFFICE
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RECORD OF

INVENTION
BLANK

We will send you our
Record of Invention
form FREE. This
blank will enable you
to make a sketch of
your idea In proper
form and have 1t wit-
nessed in such manner
that it may be of value
to you as evidence
ghould the occasion for
evidence arise. In our
book, we tell you how
to use this form to pro- :
tect your interests. farh

YOU CAN

PATENT

NEW IDEAS FOR IMPROVE-
MENTS IN MACHINERY,
ARTICLES, DESIGNS,

FORMULAS, ETC. TELLS Hnw !
Every year thousands of Patents are
granted. Very few, however, repre- Hr'l - F;li?tt #Hﬁutrﬂ is made;
H 3 whiat 1§ il ol BRetohes Or drawings are
El.'tl:ﬂ -tl}& d.L"i[I“‘(}?l'_‘;}f ?fﬂii]ltl]‘ﬂl}‘ n-[;iw necessary ;s what other papers must be
Principles. 08l O €l provide made out: how the Patent Laws pro-
new methods of doing some every- feot you; why it is important to avoid
1 1 P e S os8 of time 1n gelting your application
iEIII.}" th.'l_'ll{l,' ma #ﬁtt&l‘ ‘:' ay tfh?'nm filed; and many other important points,
or Eﬁ'ﬂt{"‘ einclency, useiliness, Even a very simmple idea, if new
adaptability, or beauty in some and useful, may prove very
reviously Patented thing, These :I?Il:jg";ff u:f.”“ ’;{'"1!}‘11;'_1‘-"3
IMPROVEMENTS are Patentable i}, |,,f mnﬁi"ng';n'r this
if new, and actually represent new  book TODAY,

it Al (TARENCE A.O'BRIEN

Patents offer large chances for profit
if commercially useful. The busi-

& Hyman Berman
70-R Adams Building

ness world wants improved products
and services.

OURLOCATION INWASHINGTON

Our offices in Washington are convenient to

the P:;Lentff_'lfﬁq.'!‘. and we and our :Lu}!iutnnltﬂ WA S H I N G T 0 N' D.c_
i i SRy, pees e REGISTERED PATENT ATTORNEYS

BEFORFE C.5. FPATENT OFFICE

REASONABLE FEES AND
CONVENIENT TERMS

I
|
We have served thousands of inventors in |
I
|
|

I
Please send me I';mur FREE BOOE, “Patent Guide for the In- |
ventor' and your “Record of Invention' form, without any cost
or abligation on my part. |
|

all parts of the United Btates and we are 1o P i et o et Ce e e S e e R P
able to serve you very reasonably and ex- I
tond liberal terms of payment. So don't

SRR RGNS o i b R o e R e T L 1 AL L o e i i o, 7 I
waste valunble time,
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HOW DID L SPLENDID, BUT ]

YOou LUE H [ STILL LIkKE 5

DaDDNS || vy OLD BRlAR

BiPE HEY _ THE
COLLECTION? BRIAZ PIPE
ENT 50 OLD

EXCEPT M
SOLITHERM

THE STORY OF BRIAR PIPES

N IB48 A YOUNG FREMNCHRMAN,
MOMSIEUR VASSAS, DISCOVERED
THE MATIVES OF THE PYREREES
SMOKING PIPES OF BRUYERE ROOT,
OR TREE HEATH - HE DECIDED TO
ENTER INTO THE MAMUFACTURING
OF THEM

ik THE EIGHTIES, M. vASSasS
DISCOVERED ik ALGERIS A
BRiIAR EQualL T
THAT OF FRAMCE,
MMaly, OR fORSCa

THEM, AS MOW/, ENTIRE FAMILIES
WERE EMPLOVED M THE DG G,
OHEING, AND hMaking OF BRAR
PIPES. SELDOM 1S MORE THaw
A FOURTH OF THE ROOT

USABLE

: OUR OFFER TO PIPE SMOKERS
" Youw must be pleased”

Smoke 20 fragrant pipefuls of Prince Albert. If you don’t
* find it the mellowest, tastiest pipe tobacco you ever
smoked, return the pocket tin with the rest of the tobacco
in it to us at any time within a month from this date, and
we will refund full purchase price, plus postage. (Signed)
5 i R. J. Reynolds Tobacco Co., Winston-Salem, N. C.

7 ST T o i g

50 YOu SEE, THE[ LIKE DHiN:El_
BRIAR, AS WE ALBERT, o

KROW 1T, 15 MODERH SMOE
REALLY & TO SUIT WODEDN
MODERMN PIDE TASTES AMD THE

| MODERM POCRET-
BOOK ! BEW, JUDGE®
T_.-‘

SN

EXPECT P.A. TO HIT THE JOY NOTE!

Men, don’t put off trying Prince Albert. It is mild and
mellow—wonderful in flavor—too good to miss! Smoke
20 pipefuls of Prince Albert at our risk. Whiff its fra-
- , grance. Note how cool and long-burning each pipeful is.
| Enjoy steady pipe smoking that does not bite the tongue.

You risk nothing. P.A. Jas to please you, “Makin's"
id smokers—P. A. makes grand roll-your-own cigarettes.

 CONG BURNING PIPE AND
M cicArerTeivoBAcco

50 pipefuls of fra-

grant tobacco in every
2-0z. tin of Prince Albert

When writing te advertisers please mention Popular Mechanics
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FIGHTING FIRES with FOG
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HE latest tool of fire fighters is a man-
made fog that extinguishes a blaze in
only a fraction of the usual time. The ar-
tificial mist is produced by directing pairs
of high-pressure water jets at each other,
the collision of the streams breaking the
water into tiny particles. These are drawn
toward the hottest part of the fire by con-
vection currents,

This fog is effective against all fires
fought with water and also extinguishes
or controls chemical fires and other kinds
against which solid water is dangerous.
Water actually helps spread the flames of
a petroleum fire. Fog, however, quenches
any type of petroleum fire and does it
faster than special chemicals or inert
gases, Once, after several companies of
firemen had fought a fire in a gasoline re-
finery for hours, two firemen with fog noz-
zles put the blaze out in ten minutes, Even  Querching faming ;t:m::m.;::’:;:ﬁm
casing-head gasoline can be subdued with tities of mist

Cﬂmnf..m. Z’C W_ﬁlg {.iL;. 9 ;

fJW,jA_(o

Cond-
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llr."fug. In one demonstra-
-* tion a tank of blazing
kerosene, having 150
square feet of surface,
S“with flames and smoke
shooting hundreds of
.‘feet into the air, was
. extinguished in eight
seconds by one fireman
f who extended a fog-
_, making nozzle over the
w wall of the tank.
. The fog nozzle, de-
wveloped by Battalion
-~ Chief G. G. Griswold
;ﬂnd other members of
the Los Angeles county
'ﬁre department, is an
, outcome of the old max-
L_im of fire fighters: “Hit
the ceiling with the
stream.” Hitting the
* ceiling breaks the water into a spray that
reduces the room temperature and helps
cool the burning substances. The theory
on which fire fighting is based is that com-
=, bustion occurs when a substance is heated
¢ enough to give off gas. It is the gas that
burns, and the heat of the flame keeps the
*substance hot enough to produce more gas.
Firemen try to cool the burning substance
below the temperature at which it pro-
“ duces gas, thus putting out the fire. Gris-
.. wold decided fires could be put out faster

S o

. S0y

* if the gas itself could be cooled and at the

" same time diluted with water vapor. .
!. \- e " W - . 3 i
' ¢ S e ot o P

. - L T " @ -, . .

Burning substances
having a nitrocellulose
base are not quenched
immediately by fog but
the spread of the flames

tion can be controlled
until the fire is ended by
ydrowning the material in
“ water, One size of nozzle
uses one gallon of water
a minute and is said to
be as effective as 250 gal-
lons of water a minute
delivered as an ordinary
stream. Fogging begins
half an inch from the
nozzle and the mist cov-;
ers an area fifteen feets
long. It is not necessary
for a fireman to get with-"
in fifteen feet of the-
flames, since convection,’

fire draw the cool fog to-
ward it. For extinguish- _
ing attic fires or reaching:

storage tanks a portable’
duralumin tube extension
with a fog mozzle at the
tip is connected to the,
end of the fire hose. Or-
dinary fire-fighting pres-
sures of 150 pounds to the
square inch are used, al-
though pressures as low
as 100 pounds can create

{Continued to page 124A)

Types of fog nozales, oil derrick equipped with fog
nozzles, and spraying man-mode fog
s i
S L IS -

is stopped and combus- «

currents created by the,,

over the rims of large .

.1"‘;1'\.

”
“

L TR
-



1 L e ol i

POPULAR ME(HENIJ}S}!‘ EQ Ié ‘

Giant Flying Boats ‘to-Travei Day and Ni

H_,.&,.LL--—

.‘1

o Designer's shetch of double-decked planes which will be constructed in England. Four powerful engines

. will propel the craft nearly hundred les hour over Fhe far-Aung Empire routes " L l..
Designed with double Jen giant fly- w provided for sixteen passengers. - _i _
ing boats are to be constructed’for use on  The big ships will weigh seventeen tons,

“British empire routes. The upper deck Day and nightVoperations of the flying -
will™be used by The crew and the lower by  boats will be made possible by facilities .
passengers. Sleepmg ommodations for carrying large amounts of fuel,

,-Self Timer l%efeases Shutter for Re _. )l Pic

. s ‘-. Delayed release of the camera shutter
' for time exposures from fifteen seconds
down to the fastest speed of the shutter
¢ itself is possible with a self-timer now
available. Controlled by a spring-driven
clockwork, it presses the cable release
after a fifteen-second delay that allows
< the photographer to step into the picture.
*  When the camera is set for exposures fast-
w er than one second and the self-timer is

.at zero, the timer's arm compresses the

* cable button after a delay and operates . A
*  the shutter at its set speed. For time ex- A
posures, the shutter is at “bulb” and the S
self-timer’'s winding handle is set for from
one to fifteen seconds. Then the control :t‘

button is released, the winding handle re-
volves and after fifteen seconds the arm
presses the cable button, holds it the de- .. Self-timer for camera shutter shnm.l how dial is

sired time and releases it. set for time exposure with
AS S RN :c'ﬂ aji @(W aeuo g
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Wax record in foreground of picture iz controlling lathe in turning out steel tools and parts affer pat=-"=__
terns set by human worfiman os he guided lathe while original operation was recorded on master record =

Automobile bodies shaped automatically back, a series of filters analyzes each fr
at the direction of a master phonograph quency from the groove, or wave, and th
record, furniture turned on lathes guided magnetic control for each.cycle is hrnugh?
by a wax disk, unmanned machine guns into function and the tespective motor op-
spitting fire at the will —::nf a record far erates,. The principles of musical har-

-1. -rh.k{apk bfathe Lneg;htheie gig fome of the monies thus are applied to the control of

‘\l

&P which iz recorded asa complex groove o

promises of an invention by Ivan Eremeeff, automatic machinery. From a single blue-
sound engineer, Already in his [aboralory print a mechanic may fabricate a part and

* a phomesseph—record actually controls a  groove the master record which could s
lathe, giving intricate instructions for in motion machinery in branch Eaclurit:g
turning out bolts, nuts and other parts. in far separated parts of the country.
‘The master record is made while a human

BN . 2 .
mechanic guides the lathe; afterward, this b_]ECt Hidden b? Smoke Is Seen
record can control any number of lathes

in a similar operation, even by a radio in Reflected 'Sound Picture”

. broadcast of the record. Four synchro- Mountains enveloped in fog, ships lurk-
nous motors using alternating current op- \ ing in darkness, airplanes hiding heh.irﬂ?

_erate t!'lE lathe in its various mniicr_ns, smoke or cloud sereens or lost above air-
forward, for example, on 100 cycles and® \half-tone picture on a ground-glass screen,

. “so backward on 200. As the lathe moves, Reflected high-frequency sound waves are

under human guldance the currents flow- e key to this magic. By a process just
ing from the four motors in dlﬁEl’El‘lt‘\Ppatented these sound waves are projected
cycles are combined into one curren\"~>as a beam from a noise generator resem-

ing an anti-aircraft sea:rchllght As the
r example, an u sh:p,

the Ehbnc-gra disk. Yh it is pla}fed strikes,
do k) 391 \Jwtf

l"‘}"""l: 3.3 .2 ?O‘.P(:J.A J‘A



the sound vibrations are
deflected and modified in
varying intensities by the
shape of the ship and are
picked up by a sdund re-
ceiver and focused on a
light controlling panel.
The panel consists of a
multitude of cells, each
of these a short tube with
a polished reflecting dia-
phragm and mirror hav-
ing two transparent strips
at opposite ends. The
diaphragm vibrates ac-
cording to the intensity
of the sound wave fo-
cused on it. Its vibration
varies a beam of light
admitted through one of
the transparent strips,
and the beam is deflected
through the second slit
to a ground-glass screen.
Thus each cell forms part
of a sound picture trans-
posed into a visible half-
tone picture.

Fluted-BoEc?:{gteel Boat

Design of ocean liners may be revolu-
*tionized by a construction method ad-
vanced by Capt. M. L. Gilbert of Michigan
inventor of an all-steel boat which is saiﬂ
to be unsinkable. The craft is formed by
rolling the metal into a tube and breaking

it in three places, thus forming two curves
in the bottom and one on each side. This

%IECHANICS

t Polish “Torpedo Car”
Powered by Diesel Engine

et =,
.—"’. "

Designed for high-speed, economical passenger service, this “tarpedao
train™ is one of a Aeet of Diesel-motored cars on Polish roilroads

Poland’s “torpedo train,” a streamline rail car that trav-
els ninety-three miles an hour, bears the reputation of being
one of Europe's speediest trains, It is driven by a Diesel
motor with automatie clutch, operating on an extremely
economical basis. The car, one of several in service on
Polish railroads, carries eighty-six passengers. The engi-
neer's cab is set back from the low, protruding radiator.

. hA (T35 00
y Change Designz,-f ‘{,mers

fluting is said to increase strength and
rigidity and to cause the boat to ride the
surface as its speed increases. The design
of the bottom practically eliminates water-
spanking, since the water is thrown four
ways into the air pocket, Welded through-
out, the new boat carries air chambers
under the seats. Capt. Gilbert believes

that ocean liners built on

this design could cross
the ocean at a speed of
sixty to ninety miles an
hour. A T00-foot ship of
this type, drawing twen-
ty-eight feet of water
while at rest, would draw
only six or seven feet
upon reaching twenty
miles per hour, according
to the inventor. From
there on, owing to less
water resistance, the ship

Views of boats with fAuted bottom and sides. This form of construction

I AT N Yoy )

would be able to exceed

the same horsepower.

0 A
/ Lfﬁ/wﬂ[ .

sixty miles per hour with *

"
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= Obrervation end of lounge car of
K- the “"Green Diamond,” the [llinais -
. 4 Central's five-car streamline train,
’ built To—operate between Chicago
" and St. Louix
Kitchen and mail-handling section of
mail-baggage car of the “Green Dia-
maond.” The train i» constructed of
steel and aluminum, is air-conditioned,
weighs 230 tons, hall the weight of a
’ standard steam train, and is expected
4 - te make ity 300-mile run in less than
five hours
806 '8 : L e Y B il
v Radid TN e,
Lo R .
- - & L % - »



p
y
1
y

I
.

s
[

A head-on view of the
+Green Diamond,"” and the
control eabin. In addition
te the sixteen-cylinder,
two-cyecle, high-compression
Diesel engine which gener-
ates the electricity to run
the train, the power car also
contains an engine cooling
and exhaust system, stor-
age batteries, charging
egquipment and an auxiliary
engine for lighting and air
conditioning

The 1,200-horsepower, sixteen-cylinder
V-type Diesel motor which transmits
power through a dynama, and tables
for dining in chair cars

807
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fp N o7 Blinking Bulb for Taillight
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St&ﬁf:l/m Englne Stﬂ]% intermittent circuit breaker which oper-
95 continuously during the time the
in Coldest Weath t is on. The flickering light, it

J C]Ell‘l‘lﬂd attracts more attention from the

' : dm rers of following cars. The blinking
( odevice is an integral part of the lamp %

. "F which is placed in the socket like an ordi-

tynary bulj no adj ents being necessary

ISZ2 7

,,l Hammer Rids Tree uf Insects !

S {“5 IL{._,by Riveting Vibration

REWeting machines may be used to rid
forests, parks, orchards and back-y
trees of insects if a patent granted to a
Califorpian is put into use. A pneumatic .
hammer p Ces rapid vi ion through-
out the tree to loosen the grip of insects
on limbs, leaves and fruit. A strong spray
-"-‘; "T'? then washes off the insects. To vibrate the
" * tree, the riveting machine is applied to a
i'l” ~disklike striking plate held against th

o runLnra].l ufthetre?f‘/.’b

™ Bowling Ball Returns Quietly
Starting cold engine of plane with small pnrlnblh nn StreamlmE AHEY

steam generating plant f%
Rubber-stripped grooves to return your
Capable of developing eighty pounds g .11 noiselessly and a color scheme caleu-

pressure within _tl_’mee minutes, a steamwd|,iad to improve 'is' ility are features of
generator and miniature steam engine has : . .
| S TR - # i - e S BT : "

‘been-invented to start army airplane en- -

gines in the coldest weather. The deviceg, . ﬁ-t
essentially is a flash-type boiler connecte S, o J
by rubber hose to a four-cylinder steam, ® Q’

engine. A trickle of water through a cop-+
per coil is converted instantly to steam by
heat from a gasoline torch and the steam
passes to the tiny engine where it is{,m:n-— =
verted into reveolutions by means/of an
adapter to the airplane starter 'L..h"if t. Thedd £
boiler stores sufficient water i6 start a =

planes of a squadron for ong day.

—

e e

P Attran.fs Mofe Attention

Ky |

o r}'{h‘rlt.ndui to re-
place the ordinary o2
safety lights on an =the 1936 model bowling alley. Introduced->
automobile which %t this year’s American Bowling Congress,
go on when th he redesigned alley has a streamline pin
brakesare applied, spotter and lights closely focused on the
a blinking bulb head pin. Instead of black, the back cush-
4as incorporated ion is deep blue, aﬁurdmg better visibility
in it an autowafic ¢ag background f : s

W Spotlight_and contrasting colors enhance visibility
of pins on this streamline bowling alley

o
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OLOR and durabjlity afe combined in the degorations of this f_.:
modern office: Walls are'of porcelain enamel with stainless sfeel e T A

trim. Desk ton and fling cabinet alsdl are porcalan shaimiltEX
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By H. W. MAGEE
Part |

ORCELAIN enamel 18 older
than history and yet—in its
modern applications—it 1s as
HEW 48 10Mmorrow.

Fifteen ecenturies or more before
the dawn of the Christian era, someone
heated a bateh of minerals and pro-
duced a glasslike substance which he
found could be fused to metal with
the a1d of heat. In the next two thou-
sand wears or s0 man utilized this
knowledge mainly to produce beanti-
ful cloisonne vases, medallions, jew-
elry and other ornaments.

Then, about a century ago, someone
else gave a practical twist to what, up
to then, had been a fine art. He
coated cast-iron pots and pans with
porcelain enamel to produce better
cooking utensils. And about 1870,
well over three thousand years after

poreelain enamel first was produced,

TEMPERATURES must be con-
trolled accurately in the smelt-
ing process. Here a worker is
using an optical pyrometer to
check the temperature of the
molten mass against readings
of the controlling pyrometers.
Below, ancient poreelain enam.-
eled’ porringer.




another genius applied the
same prineiple on a much
larger secale. The result
was a bath tub.

Thus was evolved porce-
lain enamel as we now
know it, a produet so com-
mon you see it and use it
without thinking from the
time you get up in the morning until
you go to bed at night. You bathe in
a porcelain enameled tub, eat a break-
fast prepared in poreelain enameled
pans on a porcelain enameled stove,
glance at a eclock with a porecelain
enameled dial, are reminded yod need
gas by porcelain enameled signs, pumps
and filling stations, perhaps eat your
lunch off a poreelain enameled table, drink
from a porcelain enameled water cooler,
use a telephone with a poreelain enam-
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THis porcelain enameled fire- \&‘Qb
place and jardiniere lend a
modemistic touch to the living
room. Tables with porcelain
enameled tops also have found

their way to the living Mﬂ.ﬂ
eled dial and, at"night, go to the refrig-

erator for a late snack and encounter
porcelain enamel again.

You see solid panels of it in hospitals,
barber shops, meat markets and soda
fountains, your bathroom and kitehen
fixtures are covered with it, and you
encounter 1t in stoves, seales, thermom-
eters, washing machines, name plates,
roofing shingles and scores of other ar-
ticles. And finally, when you die, a
porcelain enameled vault may receive



|
. |
' |

e ———————————
:gi-ﬁ.:. Ct,"-._,“-r.ﬂ._ C,&:
==

[ J'L.'{._-"r—"-_"‘i

AN S po it s

known for thirty centuries. Ne
cations are being found for j
enamel daily and even now it
we have not visioned the ultimat
of this union of glass and metal. W
the mile-long tunnel between Detroit and
Windsor, Ontario, was dug, porecelain
enameled tile provided the lining for it.
And poreelain enamel again solved the i
problem when a lining was sought for
railroad ears and trucks earrying milk.
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| AMNALYZING raw materials in laboratory of porcelain enamel plant. MNote porcelain
enameled walls and ceiling. Above, accurate weighing is done in draft-free balance room.

vour body and a poreelain enameled
monument may mark vour resting place.

Yet, despite the multiplicity of uses
which have been found for it, man today
is just beginning to realize the full pos-
sibilities of this produet which he has

Right now, if you desire, vou ean live
in a porcelain enameled house, enjoy
porcelain enameled furniture and ride
on a train coated with the same mate-
rial. Houses with both exterior and
interior walls of eolored poreelain enam-



eled metal have been constructed
and porcelain enameled furni-
ture already is available while
a train with porecelain enam-
eled eoaches is being operated
abroad.

To understand the many new
ways in which poreelain enamel
may serve mankind, we must
first understand just what it is
—and what it 18 not—how 1t 18
made and something of its physi-
eal properties. In the first
place, poreelain or - vitreous
enamel 15 not a paint although
it often is confused with paints
because some lacquers and glossy
paints are called enamels.

Porcelain enamel is a thin
layer of glass fused or welded
on to a metal base, and it is made
somewhat like glass. The metal
commonly used is a speeial grade
of steel or “‘enameling iron’’
and cast iron. The four corners
of the earth provide the raw
materials which go into por-
celain enamel—feldspar, borax,

Main laboratory room of Chicage Vitreous
Enamel Product Company's "Lusterlite Labora-
tories.” “Porcelain enameled walls and columns
in gradua ed shades of blue show its possibilities
as a bujlding material. Indirect lighting is a

foaiure.;" Below, filling station of porcelain enam-

l;' aled metal.
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PDRCEL#-IH enameled table in office with por-
celain enameled walls. Left, photomicregraphic

studies in porcelain enamel laboratory.

quartz, soda ash, nitrate of soda, fluor-
spar, eryolite, cobalt, nickel oxide and
manganese. The materials are mixed
and the mixture is loaded into smelt-
ers where it is reduced to molten glass
by temperatures as high as 2,200 de-
grees,

The molten glass is quenched in pits
filled with ecold water, the sudden
change in temperature shattering the
liquid glass into millions of granu-
lated particles ecalled ‘“‘frit.”" The
frit passes through driers and meshed-
sereen classifiers, then through mag-
netie¢ separators to remove any traces
of iron which might cause speeks or
discoloration. Batteries of mills
grind the frit, along with water and
clay and metallie oxides if eolor is
used until the mass is converted into
pi 1 1"!'!'_‘“]‘”"&' i'llil.“.{i rr.l'l:l?"h i:'\' ]H.I]‘i'i:'l_-i;l.lll
enamel ready for applying,
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The metal itself must be thor-
oughly cleaned in preparation for
its glass coat. The ground coat is
applied by dipping or spraying,
then the poreelain enameled metal
passes to a drier and on to a fur-
nace where, at a temperature of

~around 1,600 degrees, the glass is
fired or fused on to the metal
After cooling, the process is re-
peated as two or more finish coats
dre applied.

The final result is a piece of
metal to which has been welded a
flintlike inorganie or mineral sub-
stance harder than steel—a du-

able, lasting finish eapable of
withstanding the cold of a refrig-
tor or the heat of a gas range
indefinitely. It is non-porous, its
surface is easily cleaned, its colors
are permanent and, if necessary, it
~may be made acid-resisting.
- Making poreelain enamel today
~has been reduced to an exact
science. Raw matenals must
measure up to striet chemical and
physical specifications, the frit
‘ uindergoes further laboratory tests,
smelting and firing temperatures
"are controlled aceurately, colors
‘are blended and matehed with
scientifie preeision and the finished
enameled metal must stand rigid
impact, bending and reflectance
tests.

Considering the fact that the an-
cient enamelers worked with crude |
E{ equipment and without any mod=""

ern scientific aids, the jewelry and
ornaments produeced hundreds o
even thousands of years ago be-% .
come all the more remarkable, |
r Skill in both metal working and
R enameling was neecessary to turn
~_— out the beautiful pieces now seen <
mostly in museums. Several types, :
wiinguished mostly by different e "TEREE ]
makeup or econstruction of the S TH HimEeE NN E
3mlta'tﬂ] base, were produced down < [EN'IEST ﬁ?]‘!'lilif’t" 4

TOP, stirring molten mass in porcelain / T —_— P
3 enamel plant before smelter is tapped. TS N

Center, ancient porcelain enameled

!, “wreliquary depicting scenes from the
; life-of Christ. Below, home of porce-

nameled metal.
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through the centuries, cloisonne enamel-
ing being the most familiar.

In cloisonne work, the figure or de-
sign to be reproduced was outlined with
flat strips of metal or fine wire, the edges
of the metal being upright so small en-
elosures or ‘‘eloisons’’ were formed to
receive the enamel eolors. The wire was
attached to the metal base, the little en-
elosures filled in with the various eolors
of enamel, and the glass was fused to
the base. Then months often were spent
in polishing the finished piece. In other
types of enameling, the design was often
cut into the metal base, the depressions
being filled with the enamel.

Strange as it may seem, poreelain
enameling which started as a fine art,
(Continued to Page 132-A)
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LOCKER room and lavatory demonstrat-

ing the versatility of porcelain esnamsl -
as an architectural and decorative me-
dium, Below, artist at work on a ceramic -

portrait.
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"Movie Actors Directed B{'O o

Center, actors being di-
rected by short-wave
radie. Circle, movie di-
rector talking on the
radiophone as he con-
trols movements of the
actors. Teop, rodie sta-
tion of mowvie company

was the filming of battle scenes for “Un-
der Two Flags” on the Arizona desert.
The company filming “Under Two Flags”
kept in contact with the Twentieth Cbn—&i,
tury-Fox main studio at Hollywood with
a 18I-meter radio. Many details ordifa-
rily handled by more expensive means of
communications were disposed of by
short-wave radio, resulting in a saving of
$12.000. Radio technicians also have ex-
perimented with a five-meter set by which
By using short-wave radio to control dummies mounted on horseback are made,
the movements of horsemen spread over to fall from the horse. Thus, the director
a large area, a motion-picture director has would be able to “shoot down” the dummy
finished many scenes without rehearsals. members of a charging troop by speaking
An eight and one-half meter set was the into the microphone of his transmitter.
medium with which directions were given The voice signal would release a mech-
to the various troops of horsemen, each * anism attached tgo a small radio receiver
accompanied by a radio operator eqmpp-ed' "6n each saddle that would cause the
with a portable receiver. The occasion dummy to fall,
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?b{" Bél;et’ Aircraft Cartier to Mother Seaplanes
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Talking into microphene, speake
> wave to photocell and is trgpslated b

A
British aireraft builders propose this 3.,000-ton m‘tl'l'p', b'd{lﬁ‘ﬂl feet long, ax “mother” for a brood of
navy seaplanes. [t is tiny by comporison with the aircraft carriers now in service

2%
\3"‘"{ Following the trend toward “pocket- would be specifically commissioned to
= " v gize” warships, an airplane carrier de- handle seaplanes. Over-all length would
“‘}“ﬁr*‘”Wﬂﬂ&h-&irﬂm& manufacturer be 361 feet, with a fifty-two foot beam. Its
W has a displacement of only 3,000 tons. It eruising radius would be 5,000 miles.

7 Plane-to-Earth Chat Is Heard over Invisible Light Beam

Conversation over invisible light
beams from plane to ground and
between submerged undersea
boats is the latest turn of radio-
telephony. This telephone, the
invention of a Chicagoan, projects
the human voice translated into
dot-dash code over a beam of in-
frared light to a distant “electric
eye” receiver, which changes the
unseen light back to sound. The
speaker, facing a microphone, and
with a reflector as transmitter,
talks in the “da—da—di-da—"
code imitating dots and dashes, At
the receiving end it is heard as a
shrill interrupted whistle. Neither
seen nor heard by others than the
sender and receiver, this method
of communication could be used
by aireraft or naval vessels, even
submarines, without danger of



@: 7L N, _"n\afu'*_,-- "% o 9 .
PDPULAR BIEFHANICS 819 )

'-1 wil r';ll'.."q‘ L

detection. A photocell of the type Eﬂglﬂﬂﬂf s Dream Of Cﬂpltﬂ.l
used for television is the heart of
+ __ Comes True after a Century

the instrument, and one possible
use would be the photography of
enemy terrain in wartime from
unmanned observation balloons,
the picture traveling by television
automatically to the ground sta-
tion. The entire outfit weighs less
than ten pounds and can be car-
ried easily in a small knapsack.
A small battery furnishes the
current.

Loud-Speaker on‘fﬁmycle
Warns of Gas Attack

Wearing a gas mask and riding
a bicycle equipped with a loud-
speaker, a modern Paul Revere
sped through the streets of Hen-
don, England, recently, shouting
warfIfgs to the citizens of a gas
attack. He participated in a test
to find the most efficient means
of issuing gas warnings in case of
actual warfare. Other tests were
made with messengers on foot,
mounted on a motoreyele and .
riding in an automobile.

¥ 1.1 #

Vista through arch of national cépftﬂf"';i'ﬁ;:url:ng park conceived
in George Washington's day and completed recently

One hundred fifty years ago President George
Washington entrusted to a French engineer, Major
it istrict of Columbia which would rank
among the world’s most beautiful cities. From the

- major's drawing board emerged d dream
‘ that has developed into reality over more
than a ecentury. One of his visions was a

park that would reach from the capitol to

- | the site where now stands the Washington

monument, and this park was completed
| only recently, From the arched doorways
of the capitol one can look past the statues
of Chief Justice John Marshall in the
foreground, and that of General Ulysses
A S. Grant, down the long stretch of green

Masked bicyelist with loud-speaker teats this method ~ PATK t0 the slim shaft raised in memory
of warning populace of gai attack of the first president.




Using the watermark detector and rofo-gauge in
testing stamps. Below, a real “tete-beche” with
two of the heads wpside down

820

By Cleland van Dresser

WUULD you believe that a convict

could manufacture “rare” stamps
and sell them through a confederate sta-
tioned outside the prison walls for as high
as $600 apiece?

Or that one of the best stamp dealers
paid $65,000 for a block of forty-three
“rarities,” only to find that he had bought
a handful of cleverly tinted and engraved
pieces of paper?

These incidents are selected from the files
of Mrs. Catherine L. Manning, for four-
teen years head of the world-renowned
collection at the Smithsonian Institution,
Washington, D. C. Most of the 10,000,000
collectors in this country probably believe
very few fake stamps are foisted upon the
public. Many have been studying their
hobby for years and naturally are con-
vinced they cannot be fooled easily. How-
ever, Mrs. Manning is armed with facts
which defy all arguments. Take the case
of the convict and how Mrs. Manning ex-
posed his brilliant forgery.

Some years ago she was doing some
private work for a Washington dealer,
when a man with a “general delivery”




RACKETEERS

address at Leavenworth, Kas., wrote for a
common type of one cent, 1851, a blue
Franklin known as “type 4, imperforated.”
Nothing unusual about that. Later the
same man sent in for appraisal a “rare”
variety of the same issue, designated as
“type 1.

“Naturally,” Mrs, Manning says, “‘we
became suspicious. So we tried a simple
test. We put the stamp in warm water.
To our surprise the distinguishing feature
of type 1, a design made of two complete
scrolls, vanished in the water., What had
the forger done? With consummate skill
he had taken the cheap stamp which we
had sent him and completed the scroll de-
sign upon it with water colors. Later we
learned he was a convict, trying this sort
of thing on an ambitious scale and from a
prison cell, of all places, and getting as
high as 8600 apiece for the ‘rarities,” thanks
to the super-salesmanship of a confeder-
ate outside the prison.”

Usually, however, the racketeer in
stamps confines himself to forging those
of medium wvalue. There are far more of
them, and the crook runs less risk of de-
tection. But there are outstanding excep-
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Top, watch for water-colored fakes. In circle, “bo-
gus™ gtamps. Bottom, stamp at right is counterfeit

az1



POPULAR

tions. The story of the dealer who was
swindled out of $65,000 is important be-
cause it illustrates one of the cleverest
methods of the philatelic erooks. This
dealer traveled from New York to Los
Angeles to get a block of forty-three
“genuine Hawaiian missionaries.” These
stamps are such rarities that a single one,
the two-cent blue, todav ecatalogues at
$15,000 unused and $12,000 used.

They looked all right to the dealer, so
he bought them and returned to New
York. A number of old letters and en-
velopes that bore every evidence of being
genuine were attached to the stamps.
However, the dealer made numerous tests
on his new purchases. To his chagrin,
there was no doubt regarding the falsity
of the stamps as the paper upon which
they were printed was made by a process
not known or used prior to 1870, many
years after the Hawaiian missionaries had
become ohsolete., The case was brought
to trial in Los Angeles and the dealer was
lucky enough to get his money back.

The genuine stamp is photographed and
much enlarged by some counterfeiters. It
is then retouched or entirely redrawn by
an expert who strengthens the weak places
on the picture in order to produce a sharp

MECHANICS

Left, stamps often are
repaired to give them
illicit values. Below,
the warm-waler test
revealed o sensational
counterfeil case

black replica of the original. Next the en-
graver rephotographs it, reducing it to the
exact size of the genuine, The negative is
then printed on a copper or zinc plate
which has been cecated with a sensitive
emulsion. The plate is covered with ink,
which attaches itself to the outlines of the
stamp, the white background receiving no
ink, The plate next is etched or eaten out
in a bath of nitrie acid or chloride of lime.
This etching process is repeated until the
entire white background has been eaten
out sufficiently to produce a printing plate
which is in relief. From this plate stamps
can be printed which closely resemble the
genuine,

But there are many difficulties in mak-
ing the reproduction exact. The photo
loses some of the fine details; furthermaore,
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if. any retouching is done
itis“hot always precisely
““aecurate, and when the

or copper plate is
immersed in the acid,
great care must be taken
lest the acid eat out more
than is desired. In the
gase of the missionary
stamps the fakes were
compared, by means of
greatly enlarged photos,
with the genuine, and it
_was noted that a row of
counterfeit letters placed
beneath a row of the
originals for comparison
‘purposes, showed the ef-
fect of the acid in etching
out more than was de-
sired.

William C. Moran, head
“aof the secret service, says

counterfeit of the cur-

rent two-cent stamp re-
“cently appeared in New
. -York, and large numbers
o Were used on letters
* through the mails, so ex-
. cellent was its character.
The agents raided the of-
fices of a stamp broker
and quantities of the
forged stamps were
seized in addition to many
documentary stamps from
which, according to the
federal men, cancella-
tions had been cleaned
off with a chemical. The
agents also found a gumming and perfor-
ating machine, but were unable to locate
the plate used for printing.

What can be done to dealers who sell
fake stamps as real? In America such
shysters are blacklisted from the national
organization and are trailed by secret
service agents. If proof of their guilt is
found, they can be fined and imprisoned.

The largest scale stamp counterfeiting
scheme in America dates back to 1895, ac-
cording to secret service records. The
stamps involved were the ordinary two-
cent variety. The trail was revealed when
a federal man, glancing through a Chicago

(Continued to page 130A)

(€} Fox Phoios
'.l"up, British sailor being hul'sht to steer by compass on indoor bridge.
Below, dummy boats in tank used for rowing instructions

PDPIILA% MEQ_HAN_’ICS al-T

3 I

i I

Young British sailors receive their pre-
liminary training without going near the
water and without going out of doors.
First principles of seamanship are learned
indoors on a dummy bridge where the
sailors are taught to steer by compass.
When they are ready for rowing lessons
they receive instruetion in dummy boats
in a specially constructed tank. Later they
go to a navy training station for a period
of advanced instruction.

@ 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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Indoor School Teaches Sailo
First Principles of Seamanship
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Alr Screen Protects Bridge of “Queen Ma
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Builders of the “"Queen Mary,” in de-
signing that floating palace for the com-
fort of transatlantic passengers, did not
forget to plan special refinements of design
that add to the efficiency of the men on
the bridge and even in the crow’s-nest. A
unique feature of the open bridge is its
curved steel screen with a slot, narrowing
toward the top, which catches the onrush
of air and thrusts it up, leaving the navi-
gating officers in an area of calm air. So
strong is this high-pressure screen of air

Left, two views of crow's-nest, reached by ladder in
Fforemast. Rl'_g'ntll. “Awing” bridge and screen that
gives noavigating officers protection from weather

that even rain and snow are deflected over
the heads of the officers, At each end of
the bridge are wing-houses extending
twelve feet bevond the sides of the ship,
giving the officers unobstructed view of
the entire length of the vessel and of par-
ticular advantage in docking, manning the
boats or maneuvering while small boats
are alongside. For the comfort of the
lookout high up in the crow's-nest, 130
feet above the water line, there is a glass
sereen and an electrie heater. The erow’s-
nest is reached by a 110-step ladder in
the hollow steel foremast, the lower door
opening on deck “B.” Each of the twenty-
four steel forty-foot lifeboats has an eight-
een horsepower Diesel motor, and each
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carries 145 passengers—
more than were accom-
modated on the first
Cunard liner, “Britan-
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How Europe s Bt?l’aat
Match in Fighting Power
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825

nia,” built in 1840. In the
wheelhouse are twin
steering wheels, so that
if one control fails the
second can be manned in
a few seconds. Even
without a human helms-
man, the Sperry gyro
pilot would keep the
“Queen Mary” on her set

course in any weather.

RUSSIA
1,300,000

Berlin Phn::ri nie Jse%

Sees Party Called [RESERvE: 5000000
in Distant City .Ql‘
Berlin and Leipzig now RUUSSIA

are joimed by the first

public long-distance tel- W00

AIRPLANE STRENGTH

COMPARATIVE SIZE
OF =
THE STANDING'ARMIES
OF THE
GREAT EUROPEAN PGWER,‘S

ITALY
1,200,000

FRANCE GREAT'
600,000 BRITAIN .

SBOD,DDG IADG.GDD I.Dﬂﬂ.ﬂﬂl} 500.[!00

ITALY ? i GT. BRITAIN

1,500 GERMAN‘Y FR’*-NCE 1,100

ephone-television service
in the world. Speakers
on both ends of the
roundabout cable route of 186 miles are
visible to each other during their tele-
phone conversation. The images appear
on a screen directly in front of the tele-
phone and the service is available to the
public at a rate of $1.40 for three minutes.

Making a l:!epﬁnnt-t:l;uiﬁn;; l.'nl.l'.x Image of person
called appears on the screen

Comparative sizes of the soldiers and of the
nations rank in land and air strength

If war should be declared today, Russia

d'mnh' how the fve

would have more men and more planes at
her command than any other nation in
Europe. The Soviet Republic boasts a
standing army of 1,300,000, reserves of
7,000,000 and an air fleet of 3,000 planes.
Italy ranks second in Europe, with a stand-
ing army of 1,200,000, which is far above
normal strength due to the conflict with
Ethiopia, reserves of 5,800,000 and an air
fleet of 1,500 planes. Germany’s standing
army numbers 650,000, her reserves total
1,400,000, but her air strength is kept se-
cret. France has 600,000 men in her stand-
ing army, slightly more than one million
reserves and 2,500 planes. Her air fleet is
second to that of Russia. Great Britain's
standing army of 400,000, her reserves of
500,000 and her air fleet of 1,100 planes
place that nation last, from a standpoint of
readiness for emergency. This comparison
of strength was prepared by observers
during Germany’s remilitarization of the
Rhineland, an act which France and other
European nations regard as a violation of
the Locarno Treaty.

QA solid platinum flute is credited with
the finest tone quality of any flute ever

de, due to th zgh density of thwa].



I IAVE you ever been lulled to sleep by

the musical click of the wheels as
your train sped over steel rails? Have
yvour fighting instincts been aroused by
staccato drum beats or have you listened
to tunes played on such improvised in-
struments as a musical saw, a length of
pipe with a funnel in one end, a comb and
piece of tissue paper, or a deflating auto-
mobile tube whose valve was fingered by
the performer?

For centuries, in striving to create mu-
sic, man has been extracting sounds from
all kinds of material, ranging from crude
logs to highly polished glass. Even Ben-
jamin Franklin as long ago as 1750 ex-
perimented with a glass harmonica, pro-
ducing tunes by placing his rosined fingers
on revolving glass.

ALY L WNG S e e LSS

Musical instrument con-
misting of stovepipe, an
inset of corrugated sheet
metal and a hose mouth-
piece, You strum on the
metal and blow through
the hose

Above, the vie or streamline cello, and, left, glass
harmenica made by Benjamin Franklin about 1750
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Is there really music in everything? The
growing popularity of many recently de-
vised musical devices used on both pro-
fessional and amateur radio programs has
aroused the interest of science in this
question. On one radio program, for ex-
ample, the jawbone of a horse is being
used in the orchestra as a percussion in-
strument. On another, the bazooka, con-
sisting of two pieces of lead pipe with a
funnel in one end, produces weird musie,
while on amateur hours musical devices «
ranging from a one-stringed homemade
fiddle improvised from a kitchen broom to
a set of wine glasses and tumblers con-
taining varying amounts of water have
been used. \ =

Sound engineers and other scientists S
recently have interested themselves in the
technical aspects of the sounds produced
by improvised musical instruments of this
type and have found that in some cases
their sound vibrations, photographed with
the aid of an oscillograph, compare favor-
ably with those of the more familiar mu-
sical instruments.

Above, making music by nrbbl‘n in
water. Below, ph}w musical sew hnlaglsts and mumc crities, however,

W 0 ore 102 0 AL =
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3 sic must be adapted to
=5 some arbitrary system of
sound as all music is ar-
tificial. The ordinary
drum, for example, is not
a music instrument while
the tympani, commonly
called the kettledrum, is
a keyed instrument which
produces tone.”

Musical saws, bazookas
and other similar inno-
vations are, according to
Mr. Seaman, merely trick
devices used to produce

have looked elsewhere for the an-

: 1 »
swer as to whether there is music
in everything. Sound, many psy-
chologists point out, is the medium
whereby the higher animals ex-

" press their emotions, and sound

nveyed by varying tones had a
- basic appeal long before the lan-
- guage of human beings came into
existence, Thus sound today, pro-
duced on unusual and improvised
instruments, may excite in you
the same emotions primitive
drums and other crude instru-

_3% ments aroused in our ancestors.
; “This sound, however, is apt to
"3 . be confused in the minds of many
}\ with real musie, which it is not,”
+"  states_Julian Seaman mnationally
~ known musical authority. “All
“*  music is based upon certain defi-
¥  nite harmonic intervals—either
« diatonic harmony or more primi-
“# tive systems. No matter what its
© * primitive origin may be, real mu-

- -

- \f . = N [ ]
,Q_;?u. H_ﬁf’_ '- .‘ 41;_.'*-.-:;.

Top, two pieces of lead
pipe and a funnel make
one bazooka. Center,
bellows which can be
made to seund like o
woman's voice. Left;
zound box, taut string
and bow built on a broom

"
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tone by extraneous
means. Many other types
of “instruments” such as
musical washboards pro-
duce no tone but punc-
tuate like a drum. Such
punctuation, depending
upon timing, or frequen-
cy of beats, say the psy-
chologists, can appeal to
our basie emotions just
as a certain timing in the .»*
beating of a primitive log
drum will whip African
tribesmen into a fightin
frenzy, while a different
timing on an ordinary
drum will make civilized
men forget fatigue on
long marches.

A great many of the €
recently improvised in-
struments have no special
significance other than
show the ingenuity of the
performer, scientists say.
Others, however, may be
the forerunners of new
types of musical il'l.‘:tl"l.l-\
ments or lead to the
modernization of famil-
iar, accepted instruments.
An example of the for-
mer class is a weird in-
strument devised by a
Los Angeles amateur who
made use of a length of
stovepipe with an elbow
of the same material. It
has an inset of corrugated sheet metal and
a hose mouthpiece. Unusual tones are
produced either by strumming on the
corrugated metal or by blowing into the
hose and the two methods, employed at
the same time, give out sounds like the
booming of a tom-tom and the piping of
an oriental reed instrument.

Another ingenious device developed by
a Spanish musician is a one-stringed in-
strument made of a pair of bellows with a
handle in the shape of a violin. The string
is connected with the needle and dia-
phragm taken from an ordinary phono-
graph., With a small horn at the top of
the handle, the instrument, when played

{Continued to page 126A)
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L:fe-Slze Animals of Rubber {‘ﬁj .
for Ad'UETtISIﬂg Purposes

Life-size aﬁ!i/nﬁs made rubber are ‘fr vy
proving popular on the tforad- 5, .y
vertising and display purposes. No animal = M =
is too large to be duplicated in the rubber ~ % -»
zoo, but of course the life-size elephant is -. -
the most spectacular member of the me-""
nagerie. Some of the members of the rub- __
ber menagerie are being used for lawn . .' -
ornaments.

L=
@[Popular Mechanics Magazine does not” - et
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 T
furnished by our Bureau of Infﬂrmatmn-i'
upon request, accompanied by stamped P
self-addressed envelope. <
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Up from the floor of San Francisco bay
an island is rising, destined to be first the
site of the San Francisco International Ex-
position and later an airport where trans-
continental planes will discharge passen-

~gers just ten minutes away from the heart

Iof the city. It may, too, eventually serve

the American terminal for transpacific
air routes to the Orient. The exposition
will eelebrate completion of the trans-bay
dge. Within a year the filling of land
or an island more than a mile long and
early two-thirds of a mile wide is ex-

Sketches show how Face of San Francisco bay will be changed by new bridge and tower-stadded
expasgition city to be built on man-made land edjoining Yerba Buena island

pected to be completed. A protective sea
wall will inclose the 385-acre isle, midway
between Oakland and San Francisco and
just north of Yerba Buena island, whose
shoulder is crossed by the suspension
bridge. Giant dredges and sand suckers
must transfer to this new island 18,000,000
cubic yards of fill. On the made land a
world’s fair city of beautiful buildings,
towers, domes, plazas and avenues is
planned, all to be dominated by a great
tower. Near by will be anchorage for
naval vessels, and a yacht harbor.
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Photos courtesy Schmidt Lithograph Co
anes of traffic climb to San Francisco end of bridge fram whose shoulder on Yerba Buena

i Swirling !
sitors will look down on exppdition commemorating completion of span
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Engine’s Red Headlight
Warns Passing Train

with eighty-four in 1934. The highest
number was in 1930 when 134 individuals
yanked the rip cords of their parachutes
to gain a new lease on life,

made two jumps each, one has made three
and Col. Charles A. Lindbergh has made
four emergency leaps, Sixty-nine emer-
gency jumps were made in 1935 compared ¥,

F?’hermumeter for Coat Lapem

Keeps _&mcknn Weather
_L "1.1!_4"""" i"' 1 44

Keeping cirec
on the weather,
even when out for
a stroll, is easy if
you are equipped
with a small coil-
spring thermome®=
ter about the size
of a quarter which/
is worn on the
coat lapel. Al
though it weighs
less than one-half <2
ounce, it is said to register the tempera%

ture quite accurately.

FH¥L

Motor Qil Is Given Quick Test
Above the standard headlight on the nose on Portable Friction Block

of Chicago and North Western railwa .
locofiotives is a special red headlight that otorists -and garage attendants: can

can flash a warning: “Stop immediately,” make a quick check of the quality and

; 3 B A nu_dltmn of cr: l.l'll\{, 1se oil with a portable
to any passing train. It is used only as a _J _ f il tastar pow o

Red headlight directly wunder bell Rashes warning
that tells crew of passing train fo stop immediately

safety signal. If an engineer has observed -
any trouble on the adjoining track he
switches on his red light and the engineer
of the approaching train halts to investi—
gate. In passing a long freight, the engi-

neer watches the train for any signenf\
hotboxes, shifting cargo or other danger
and flashes his light as warning for the -3
brakeman in the caboose to stop his train.

Nearly Eight Hundred Flyers <
‘F Y ["B' Are in Caterpillar Club )

Nearly 800 names now are on the roster
of the exclusive Caterpillar Club, that
mythical organization of flyers whose lives
have been saved by emergency parachute
jumps. The membership includes 77
names, 762 men and nine women, bu
thirty-two members of the club have

fered. Only a tea-
spoonful of oil is
necessary for the
test. It is druppe

ton head” on top
of which a sta

tionary piston
head is clamped.
A small electric
heater warms the
oil to ordinary en-

gine temperature, the upper piston head
is clamped down and the electric motor
arts rotating the lower head, while the
oil circulates through the machine. Fric-
tion generated is indicated by the te

perature reading on a thermometer, and,
translated to a grap reading, tells the
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Pronounced airworthy in its
first test flights, the 812-foot Ger-
man dirigible, LZ-129, shortly
will be placed in transatlantic
service between Germany and the
United States. The big zeppelin
has a passenger capacity of forty,
with all modern conveniences for
travel. Finely appointed state-
rooms, a dining room and large
promenade deck are among its
features, introducing new luxury

into air travel. The LZ-129
-_—""-..-—_J.

"P{)RHLAH nmc:ﬁmbrm Byt ',

which will be named “The Hindenburg,”
measures 135 feet from gondola to the top
of the great bag and has a gas capacity of
6,609,000 cubic feet. It has a lifting power
of 210 tons and a cruising speed of eighty
miles per hour. A quantity of freight and
mail will be carried in addition to the
passengers and crew.

ol e .y W

T f

Above, stateroom in big
zeppelin, Lelt, dining
salon and observation
deck. Bottom, wiew of
the huge aireraft in its
hangar a short time be-
fore its first Aight

" Tube Without Filament

ﬁ Ultra-high frequency broad-
castmg without ultra-high costs is

- anticipated by the development of
a radio tube that achieves high
amplification without a hot fila-
ment. Of the cold-cathode type, it
is based on the use of “secondary”
electrons emitted by metals when
bombarded with other electrons

inside the tube. Instead of “boiling” off
electrons from hot cathodes, the new tube,

: d '3’33 3
Giatit Zepf)eﬁn Offers Luxury in Air Travel

. oyt

~s Cuts Television Cost | 3 3 ?

developed by Philo T. Farpswaorth of Phil-

adelphia, rmﬁma?lssy&nm a cold
surface, thus losing little efficiency and
requiring fewer tubes, This cuts down the
equipment cost for the ultra-hi

ired for television b




Tep, finals of national amateur softbali
in softball. Below, correct pitching motions in making delivery

OFTBALL is the Shirley Temple of the
sports world. -
Almost overnight, it has skyrocketed
to national popularity. More thgn one
million Americans are playing it while
several millions more shout approval from
the grandstands of lighted fields and spe-
cially constructed softball parks. It has
national, sectional and state governing
bodies, a standard set of rules, and even

umpire associations.
The game is played as avidly in smmall
N E-T - R R
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ehampionships in Chicago. In circle, there's plenty of action

towns as in metropolitan centers. Any-
body can play it, and, it seems, everybody
does, In St. Petersburg, Fla., the Three-
quarters Century Club has two teams
whose players average more than eighty
years per man. In contrast a team of
youngsters—all of pre-school age—in
Long Beach, Calif,, has made a reputation
with its brilliant batting and fielding. In
the larger cities like Chicago where there
are as many as 900 organized teams with
14,000 players, the weekly attendance is
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GROWING GAME

Right, a close play in a softball pame clozely resem-
bles a similar play in baseball

more than 500,000, Fifteen thousand teams
in thirty states took part in the national
tournament of the Amateur Softhall Asso-
ciation last year. Of this number, twenty-
two sectional winners of this eountry and
Canada played in the championship games
at Chicago, which were witnessed by 200,-
000 persons.

The game, sometimes called kittenball,
diamondball or playground ball, is a cous-
in of baseball—a poor relation until a few
vears ago. Schoolboys and businessmen




Top, the underhand throw is used in softball. Be-
lew, lighted softball park in St. Louis, and a close
play in a girls" game

had been playing indoors with a pudgy
ball for years. It was a dull and harmless
pastime. The present day softball is dif-
ferent, however. It is fast, secintillating.
And most players wear gloves, for the ball
is anything but “soft.”

For the fast type pitching game, a ball
twelve inches in ecircumference is used—a

bit larger than a baseball. The base lines

POPULAR MECHANICS

are sixty feet long and the pitcher’s box is
thirty-seven and one-half feet from home
plate, Base stealing is limited because of
the shortness of the paths, and pitching is
done with an underhand motion. Ten men
comprise a team, a short fielder being
added to the personnel of a baseball nine.
Seven innings constitute a game. In most
other respects, the game is similar to
baseball. Its popularity is traceable to the
brilliancy of fielding, fast pitching and
spectacular base running.

The depression was a factor in the
game’s phenomenal development. The ex-
pense of maintaining semi-professional
baseball teams was too great a burden for
small towns and industrial organizations.
Softball was attuned to the times. A few
bats and balls were all the equipment nec-

essary. It required less space than a reg-
ulation baseball diamond. The game has
attracted former big league baseball stars,
particularly in the promotional end.
George Sisler, former first baseman for
the St. Louis Browns, operates two light-
ed fields in that city. Max Carey, Leslie
Mann, Ray Knight, Harry Covelski, Eddie
Stack, Jack Baird, C. Jensen, and Billy
O'Keefe also are actively interested in
softball.

The success of the Amateur Softball As-
sociation has been due to its well-knit or-
ganization. Under it are the state associa-
tions, each with a state commissioner and
district officers. These commissioners or-
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ganize independent and
church leagues, industrial
groups and fraternal or-
ganizations, Tournaments
are arranged between
league winners at the
close of the season. The
sectional champions then
play for the state titlé a

the winners vie for ha-
tional honors. There also
is a body designed along
the lines of the major
league set-up. Its activi-
ties are centered around

night play, the promeotion of lighted fields,
the development of outstanding plavers,
and the organization of inter-city compe-

tition. A franchise is given to one teant ip
each town, regardless of its size. Leagues
consist of six to ten teams within the

shortest traveling area whose games are -
played under are lights in inclosed parks.*
A round robin league schedule followed ™

by a progressive, intra-league tournament

determines the national champions. "Al-..

though the fast pitching game helnngrfn
the front rank of thrilling, exeiting spﬂrts,
the slow pitching type of softball has at-.

tained popularity in some quarters. Bat-'_
ting and fielding, rather than pitching are

U

Abovep stdvting for first base after

a hit. Left, waiting for pitch in a

night game. Beélow, runner and
ball arriving ot base together

-

\‘L = \:1 ! JF 1 -In.‘-.\'..,.H “ i "'"'-ﬁ{'

emphasized in this brand. It permits fpore.
to participate as it does not requirerthe-
speed or skill of the other branch.

The slow pitching game is played w:lh
a larger ball, fourteen or sixteen inches in .
circumference. Despite the fact that 1‘ne
ball must be delivered with a minimum

L

-

LY § UV S

- .
amount of speed, some pitchers develop ‘ ;
much skill with the slow delivery. Con- ___
siderable study has been given to the illu—-, '~
mination of fields by association officials {'
and electrical engineers. It is their con~ » 5
tention that visibility for both players and , .. °*

{Continued to page 134A) }l" e
= . 5
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Mud Skyscrape’rs Of DesETt moths, flies and other in- |

sects, The vaporizer is

Built Long before Log Cabin [ocd, 2o o

of shock. It is intended
p - i e | for use in restaurants,
P gl SR O | bakeries, stores, hospitals
‘g o R O e R A b i | 2pd homes.
0 s . A TI:: ¥ ',. K e by ._\_1| j %+—
. SAAd . | WETRLN | 3 and Pump Keeps
q k& A 4 : X ! . ==ty
M ] i - >

«;?‘%
Fe

|
- -

Fire Hydrants
from Freezing

- - ---_..F

Fire hydrants can be
emptied of accumulated
water to prevent freez-
ing in two minutes with
e * | the aid of a miniature ro-
S8 ’ tary pump, the invention
: \ .| of a Cincinnati fireman.

DA\ The plunger pump ordi-

Flurlo eouriesy Hobert MeBoide Co. ﬂﬂl’il}" l.lE-Ed rEquiTES
Centuries-old city of Shibam in southern Arabia is a cluster of sun-hard- ¥
ened mud shyscrapers that have withstood tests of time and weather about ten minutesto clear

t a hydrant and usually the

L

~operator is forced to stand in the water.
With the new pump, the operator stands
behind the fire plug and turns a crank.
The gear pump weighs less than seven
pounds and fits on the top nut of the hy-
drant. The pump also can be used to

pty the condensed water in filling-sta-

Mud skyscrapers that were hundreds o
years old when log cabins began to do
the American wilderness still stand in th

ncient city of Shibam in southern .ﬁrahiat
The modern steel skyscraper is only fifty
years old. Shibam was a thriving city
tall buildings in the time of the Queen of

I Sheba, and still is a busy desert metrop®2_ tion tanks and -’bﬂ remove oil from drums
olis today. So constructed as to withstand -and crankcases.”
the raids of hostile Arab tribesmen, wiﬂ% .‘.“"':' g =3
windows high above the ground, th A x

Q’. Shibam skyscrapers were of mud mixed 3

with straw and maize, dried and harden &t
by the desert sun. .

3‘& }:Lsects Killed by Vaporizer é :
) Heated Electrically a\_;f

Plugged into the gd A

nearest electrical
outlet, an auto-~*_
matiec vaporizer g
rids a large space

of insects Within\\)
an hour by emit-
ting concentrated
pyrethrum hy-
droxyecarbonate
fumes. The vapor

hnmless -!'-ﬂ human 'b-eings, ﬂIliIIlEI.lS,i food pump turned with a crank which clears fire
d furnishings, but smothers mosquitoes, hydrants of water in two minutes

=
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Flylng Upmde Down ﬂ) Snap Odd Plctures

a.= Aerial h&'ﬁmnmi_n get
>wmunusual photographs by
=napping pictures while
iving, looping and flying
upside down. One pho-
. tograph, in which the
camera was slower than
the plane, reproduced
the beginning of a dan-
gerous loop. Another
showed the ship pulled
in a wealé spiral, ready
0 turn upside down. A
third picture, reproduced
n the cover, presents a

3“’““ ]Jllﬂt at the I:IE'_E{J.H- View of phnl while ﬁrnkmg above, ahd looping in forward position, the =
iﬂ" of a IU‘D[}..- - G beginning of wpside-down Aight. Below, picture made as plane looped W ua

ever Llfts Hood and Fenders- ta vlc(ii\‘( e“- ‘.IS'

';. Hood anc] enders of ,.L.._
motor car are combined so thﬁblht}hcﬂr
be raised with a single motion of a lever,
i' making it easy for the mechanie to reach -
any part of the engine or front assembly. .. v
In raised position, the hood-and-fenders - i"
unit locks automatically. The unit lifts at >
the front.

(Whenever you find that you wish to =
know more about any article in this mag-

i tendiins: bnvetued rnseiehl: alticn: T azine, write our Bureau of Inforgration
access to motor of German car. inclosing return pnstx
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Long_,Handled Bmsh HEIPS ~ inside. Unaﬁ'e‘::te\:{ by eatg"pr ure, it
withstands severe stréss, and can be us

for riveting boiler seams, girders, and
heavy industrial work.

31
™ Flu Epi?emic Spread in Alaska E
'_'__\ by Dog Sled and Airplanes 3

1~ Epidemics in Alaskan outposts have
[-~Dbeen quelled by heroic airplane flights
" 3 and dog teams mushing across the snow
with serum. But a deadly epidemic of in-
fluenza was spread last year from city to
city of Alaska by air and sled travelers, '
Influenza broke out in Fairbanks Janu-
wary 15, and 500 became ill, five dying. Air
travelers carried the infection to Nome
and Kotzebue, starting fresh epidemies.
Then on April 8 three men flew from
Fairbanks to Point Barrow, stopping at
Kotzebue, and a week later influenza
broke out at Point Barrow, fifteen dying
ut of a popu tioh of '300. A group of
skimos went by dog sled from Puint”
Barrow to Wainwright, and ten days later

¢ \ e o ’ ?nnst of the 200 Eskimos in Wainwri ]
<  Wa P 1ad contracted the disease.
| =, Here's how the giraffe gets his neck washed before /b Y
the circus goes on the road
As the 4 — Kickless Machine Gun Fires
e time approaches for the eircus to . : . .
o-on its annual tour, there is unusual at Aircraft Six Miles High
ivity in winter quarters. Performers B e
erfect their thrilling acts, the “big top” E“‘, _ L

patched or entire sections replaced and

the animals get a bath. One of the odd

tasks is that of scrubbing the giraffe. No &
ordinary means can be used for reaching <

«the animal's long neck, so ane ingenious -

QS iattendant has rigged up a' long-handlede

brush which simplifies the matter.

¥, BDilEl‘S’ Rivéted .frmTEjet%i}e

Riveting jobs
that are accessible
from only one side
can be done with

= mechat}mu! StEel e e s gun can fire 150 rounds_
rivet which is ex- a minute with virtually no reecoil shock

panded, after in- .
sertion, by turn- One of the most powerful rapid-fire * v
ing a nut. Thus it pguns ever designed is a thirty-caliber -
forms a solid steel anti-aircraft gun undergoing army and' e
rivet head on the navy tests. Despite its small size,.it can-
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fire 130 rounds & moneg Glant French Bombing Plane

feet, yet its recoil mech-

o1t ae ety Has a Wide Cruising Range
constructed that a glass

of water can be balanced N ."‘ ‘s

on the barrel during gun- §/ N
fire without spilling. S -

| 5™ - =
Cherry anz (%E'E : _ .' = e

S

"-l

Pitter Saves You
Time and Work

Removing seeds from
cherries and olives, usu-
ally a tedious hand oper-
ation, is accomplished
rapidly with the aid of a
pitter invented by a San

Francisco A quick 2 : ' I
pressure on a ¥ertical bar x : R\ + : =8
sends a pair: sharp steel - & L -\

fingers into’ the fruit as =~
it is held mly by three Giant bembing plane recently adopted by French army. Note the turret %3

bTaEk'EtS The llpStI'DkE ‘—?rlh twin guns for fighting off enemy aircraft

brings gut the pit, leav- Capabl€ o siaymg in the air over a cruising radius of
ing the fruit in its orig- 1250 miles, an eighteen-ton bombing plane has been added
inal férm except for the to the French air fleet. It has a speed of 200 miles per hour
tiny slit through which and carries two and one-half tons of bombs. The big ship
the sfled emerged. markd another step in France’s attempt to keep pace with

s TUAALD .. NAAAAL A . other European nations in the building of
fighting aircraft. Unsettled cnndllmnﬁ
Europe have precipitated an air race b
tween the great powers, with England,
France, Russia, Ital:,r and Germany fever-
ishly engaged in increasing the number of
planm in their flying fleets.

B O

Sink for Trailer Has Strainer
Requiring No R:;E)?P Ly -

Operated by a = gaem o

guarter-turn to = ey, Y A
open or close, the

chromium-plated,
easy to clean and =
has nothing to get out of order. The sink -~
has rounded corners for easy cleaning. It?

strainer in one of | ~ — = N
iyl i = ) e
the latest sinks for F\ ‘T‘; = *‘) j S\
trailers requires R || i ad
no stopper or rub- Uy & O
ber mat. Itis S —— > T
-
I.l" 3
]

is made of steel and has tal weight of
only four pounds,
L

’ ' ; UV JB"L"*E-
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\’DU are safer riding in a modern air
i

liner today than traveling in an auto-
mobile. That is the conclusion of insur-
ance companies that make a business of
estimating your chances of accident.

“In our opinion transportation by air
does not present hazards comparable to
those incident to the use of an automo-
bile" says one ﬁikuranqe company.

o Ba2

Air liner warming up Ffor night Right.
Left, throwing switches to heep pro-
pellers Free of ice

The safety work of aviation en-
gineers begins when a new plane
is designed, possibly a vear or
more before it is put in service.
They try to make the airplane
proof against all ordinary hazards
and then, if the unexpected hap-
pens, to enable the pilot to bring
his passengers down in safety.

“In trying out the new sleeper liner go-
ing in service this spring the test pilots
were ordered to hunt for the roughest air
they could find,” says T. C. McMahon, sec-

retary of the Douglas Aiffraft-company.
"Insﬁ'u/mmagaai the stresses and
strains and these were checked against the
safet:-,r f&&turﬂ allowed by the engineers.

/C;Fq.nmher pa.rt "L;.he flight testing, which

‘ {4 ﬂ“t—(’hm‘
! - ~Q@

T




Faxs

of the AIR

lasted for a full month, was to
stunt the plane in a way that
would never be permitted in pas-
senger service. The pi-
lots looped-the-loop
with the twelve-ton
giant and did power dive
pull-outs so records of
the plane’s structural
strength could be ob-
tained. Another test was to make
sure it is so stable it will return
to normal flight and fly ‘hands off’
from any position the pilot puts
it in, even when it is unbalanced
with one engine shut off. The use-
ful life of an air liner is estimated
at about ten years. Douglas has
records of its early mail planes
that wore out twenty engines each,
flying the equivalent of twenty-
five times around the equator.”
These days airplanes fly all
night and through unbroken
clouds for hours in perfect safety.
Radio keeps the pilot on his course
and helps him land. Flight in-
struments make blind flying safe.
Engineers expect to be able soon
to couple the automatic pilot di-
rectly with the radio beam re-
ceiver. Then the automatic pilot
will follow the beam and change
course when the direction of the
beam changes, relieving the hu-
man pilot of constantly listening
to the radio signals. Among the
newest instruments are ice-warn-
ing indicators, new types of ape-
riodic compasses, and vertical ; R T y
speed indicators, A vibration me- e DEPTi4A - %
ter for testing. warns a pilot of
critical propeller speeds that

cause excessive vibration.
. L]

-

_Fy -

Coaling spinner with castor oil to prevent icing, and measur-
ing vibration period of hull, an important. factor in design and
cﬂl‘ll‘ll‘ﬂ\;ﬂﬁll‘l x
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Left, texting air-brahe

wing Aap by whieh

speed of air lner is

reduced for landing.

Below, inspecting rub-

ber de-icing slesve on
fin of tail group

If a pilot finds he must come down in a
field too short for a normal landing he
lands with the wheels still retracted. Such
a landing, in which the wheel brakes can
still be used since the wheels project a
few inches below the wings, brings the
plane to a rapid stop in which it cannot
nose over. For normal landings at regu-
lar airports the pilots slow down to about
fifty-five miles per hour by extending
landing wheels and lowering the air-brake
wing flaps. These create 300 per cent ad-
ditional drag against the air. Engineers
would like to find a way of reducing land-
ing speeds even more although they think
control should never be sacrificed for slow
speed. For this reason huge parachutes
that could lower an airplane to the ground
do not seem feasible to them.

Either engine of a twin-motored Doug-
las is powerful enough to fly the plane off
the ground and eclimb it to 8,000 feet, hence
if one engine fails in the air the pilot can
keep on his way. He usually lands, how-
ever, at the first intermediate field to
evade a forced landing in case the remain-
ing motor should falter. It is estimated
that nearly 2,000,000 miles of flying are
accomplished for each breakdown of a
modern power plant. Each engine has its
own fuel pump, oil supply, and electrical
system with no intercommunication. The
remarkable dependability of modern en-

pp——" ]

gines lies in the fact that they are designed
so all eritical vibrations occur well out-
side the range of speeds needed for nor-
mal operation. Propellers, likewise, are
constructed so no dangerous vibrations
occur at the speeds at which they turn.
The latest device to increase engine and
propeller safety is the automatic pitch
control unit for propellers. The automatic
adjustment allows the pilot to set his en-
gines at their smoothest speed. The pitch
control then adjusts the propellers to their
most efficient angle and the pitch of the
blades changes automatically when new
conditions are encountered. At higher al-
titudes the blades bite more air and pull
the plane along faster without increasing
engine speed, and at low altitudes where
the air is denser the blades flatten out so
the engines are not forced to labor. The
pitch control automatically adjusts the
propellers for climbing, single-engine op-
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Douglas sleeper plane

and, below, rudder tab

by which controls are

equalized, and one of

the several radio aeri-

als carried by maodern
air liner

eration when the air brakes are lowered,
different supercharger ratios, and every
other condition of flight. Because the pro-
pellers are always at most efficient pitch,
shorter, smoother takeoffs are possible
with a greater rate of climh.

On the western division of American
Air Lines, Bart Cox, flight superintendent,
uses a blackboard map to give pilots an
up-to-the-minute picture of vertical
weather conditions along their routes be-
fore they take off. Clouds and rain are
shown in symbols so the pilots will know
exactly what weather to expect. Along
the base of the map is drawn the mountain
ranges on the beacon course and above
these is a green zigzag safety line repre-
senting the highest mountain elevations in
a twenty-mile strip along each side of the
airway. The flyers know that if they stay
close to the radio beacon route and above
the green line, they will be safe.

Pilots have a saying that you are safe
as long as you stay in the air, It's the con-
tact with the ground that does the dam-
age. Forced landings are rarely catastro-
phic these days and airmen suspect some
high-speed crashes that have occurred

{Continued to page 144A)
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t‘“- Five-Room

Top, left, living reom of all-steel house. Bottom, left, view of one bedroom. Top, right, exterior of house
upon completion. Below, three construction views, including welding operation in phote at bottom

One possible answer to the problem of
low-cost housing is found in an all-steel
home designed to sell for less than $4,000,
including a $300 lot, the foundation, heat-
ing plant, plumbing, wiring, paint and
cost of labor for putting it together. The
house has five rooms, two full-size bed-
rooms, large combination living room and
dining room, kitchen and bath. If the

purchaser desires, inexpensive metal fur-
niture may be obtained. The house is built
of steel-panel sections welded together at
the factory and joined by are welding on
the home site, eliminating the use of nails.
No framing is necessary and not a piece
of wood is used. A thick blanket of insu-
lating material in every panel and over
the ceiling sections insures easy heating
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n winter and coolness in -
ummer, The equipment .
ncludes a forced-draft ~

Fa‘ﬁfmer Loads Hay Truck -

|'
(,_,Q.J.,r

-
==/ _heating system with filter » A "H’Ith LabUT'Sﬂl’mgl EIE‘UC[H)T -"{r
®™ “und air conditioner built “ ed A
n, which can be used in ), < H‘-. _ \
ummer for cooling if de- \ : "l
ired. Modern plumbing, '* &= g :
<hot-water heater, water' < 3 % = \
~%softener, electric lights 1 < ‘ﬂ: Ny =
E and concealed outlets and ™ < Q:é 1 ‘_:
' _pipes are other features. ¢ et il o \J
The house marks a de- : 3

i+ |
?h
N

: Innf is of conventionaF =-f A

. g sl
- E‘- - . bt 4
\‘:' Goggles with Ant:—glare pot

parture from the uqumq
or box design in pre- !; Ry
fabricated homes., The _ -

“sloping design, instead of —
flat, and the house may?
be varied, without affect-
ing the primary design.
Inside and outside walls

| tare finished by applying

a_special coating of paint directly to the
smooth sheet-steel surface. Then a layer
|, of white silica sand is sprayed on the sur-
face coat, giving a plaster or stucco effect.

e I Any nolc:-r paint may be sprayed on as the

finishing touch. The floors may be con-

l crete or steel.
—

Allow Full Vision of Road

1« Gogegles that protect the motorist from
he blinding glare of approaching head-
+lights yet permit clear vision of side roads

““and highway signals have been devised. A

:small green spot in the focal center at the
upper edge of the goggles eﬁ'ectively dims

| ““the glare when the head is tilted slightly

Jorward, Except for this tiny dim ppﬂt
the ;{ﬂgﬁlm aregperfectly cle mf

\,.. A

D and line, The makers claim one battery-

L1 -i L] E
Homemade mechanical elevator takes place of pitchfork crew, hoisting } -
bales of hay aboard farmer's truck -

To cut his labor bill and save himself

some back-breaking work, a youn

er in California’s Imperial valley built a
mechanical elevator for his hay truck.
Now, in place of the old horse-drawn hay
truck and its pitchfork crew, this farme |
and his wife team up to harvest the crop. <
She guides the truck from one bale to the =
next, the elevator picks up each bale an Q

hoists it up a chain and the farmer pulls
the hay aboard with hand hooks.
3
ishing Float Flashes Light -
Wlu;n You H:we A Blte
You can fish in’

the cool of the
evening and let
the fish tell you,
by flashing a light,
when it is ready
to be caught. A
float now available
for fishermen has
a small electric
flashlight which
lights up when the
fish bites. It uses
standard bulb and

battery, and can be used as an ordina
flashlight when not attached to your hook

@

will pruduce ah-::-ut $00 ﬂashes
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Accidents ,_I.ﬂ. R{Im ter-ammonia solution starts the

i

the h]fd.rogen returmng to w
in the evaporator while the w

E',?cle anew in the sun-heated'

-L
L i

W W

|
8

*cbils. The refrigerating process ”i
continuous so long as the s

the coils.
LVl
. Rubber Hen Warms Chic

in Latest Brooder

,Among the new uses for rubb
is that of serving as substitute fo
the mother hen in the raising of
chicks: The latest brooder conse
tains dn electric heating p@
which warms the backs of the tin
chicks-just as if they were snug-

gling under their mother's breas
A thermostatically controlle

rain and folds into umbrella when not in use

Darting across a street with her um-
brella thrust forward to protect her from
a driving rain, a Brooklyn woman failed
to see an approaching truck and was se-
riously hurt., To forestall such accidents,
she invented an umbrella with a trans-
parent windshield which drops down in
£ront of the face. It allows clear vision,
remains rigid, and its metal ribs fold the
windshield up when the umbrella is folded.

i r'z Heat of Sun’s Rays Hamessed

?J ;.]efnge;at? tet;n?hg gﬂaiée{sun is

the promise of an invention recently pat-
ented. Its object is a cooling system, per-
haps an air-conditioning system, without
fuel cost. A solution of water and am-
urﬂa circulates thrnugh coils to and from
tank. The sun’s rays warm the coils,
&Q:ausing the solution to circulate and boil-
:'amg off the ammonia as gas, which then
“wcollects and liquefies in a condenser and

-Y \h&hea flows through pipes to an evaporator
_ Ayontaining hydrogen gas. As it evaporates
here, the ammonia absorbs heat from the

" space surrounding the evaporator, thus
exerting a refrigerating effect. The cool
hydrogen-ammonia mixture flows to an
-absorber where the ammonia and hydru-

\? Jen are smbm io ti
" )ﬂArMM/L B

Rigid, transparent shield oids pedestrian’s vizion in driving

heating unit maintains the te
perature of the pad at an eve
105 degrees, equivalent to that of T .
the hen's breast. The chicks raise th %
backs against the under side of the pad s
that the heat transfer is accomplished b
direct contact. This method replaces th
old practice of heating the air in th
brooder. The pad is made of special hea
resisting sheet rubber which offers a
non-porous and sanitary surface. Advm% =,
ko

e

rmed by dir
contact with h:ntﬂi mbﬁ pad

Sku'l, :buw: flnm chick’s bnct iz

tages claimed for ‘the Ee\# brooder are that
it permits natural functioning and devel
opment of the chick’s lungs, which are 1

cated in the upper part of the body, and »
eliminates the danger of overheating, °
which causes lower resistance to disease, ¥

@ An “electric eye"” in the firebox of an
oil burner shuts off the oil flow instantly

_if the ﬁrgg.ezr.\t.
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Top, left, removing dust from pochkets for anal
Below, moking chemic nal ysis an

Scientific sleuths in New York’s police

laboratory fight crime with microscopes,

bunsen burners, test tubes and chemicals
instead of with clubs and pistols, but the
results they obtain often are even more
remarkable than the fictional exploits of
a sSherlock Holmes, Fingerprints brought
out by silver nitrate led recentlyto the
arrest and confessiem—of a man charged
with sending ransom notes. Dust particles
removed by a vacuum cleaner from the
pockets of a suspect sometimes reveal his
occupation, the type of neighborhood in
which he lives and other information con-
cerning him, even though he may refuse
to talk. Suspected documents are exam-
ined under ultraviolet light which shows
up even the most minute erasures or al-
ferations, and the guartz lamp is used to
detect blood stains even after a garment
has been washed.

€ Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.

Right, examining document under witraviolet light.
mining mr'avﬂprul tion, of Blopd cryst

SoupSeventy-Five Years Old
3 Still Fresh in Bottle
Seu el

1y= ve yvears ago Pasteur, the

rioted French scientist, bottled some soup
in his experiments to prove that germs

live in the air. That soup, still in its orig-
inal bottle, and
still fresh and ed-
ible as the day it
was sealed, is
|'|n'.-.' owned by Dr.

s La Place of
Fhl]'] dclph_m. to
whose father Pas-
teur presented it
after the elder
La Place had stud-
ied under Pasteur,
The faded, yellow
inscription on the container reads "Prof.
La Place. Veal bouillon. Pasteur.,” By his
experiments Pasteur demonstrated that
germs do not generate in matter which is
not exposed to air.

g - -
. W, e E . [ ]

849 l.”
Behmd the Scenes 1n the Police Laboratory Jm



"SHE blow up!”
Sergt. Stanley Morgan of the United
States Alaskan signal. corps service lis-
téned to the broken English of an Eskimo
‘he_poyred out a story of something ter-
rible he had  witnessed.

“She blow up,” and the Eskimo made
gestures as of a giant bird falling to the
ground as it took off in flight. Morgan
caught the words “river” and “kill” and
“stop” and “Point Barrow.” He needed no
more. In a few minutes he was headed for
the scene of the accident, fifteen miles
away, with fourteen Eskimos beside him
in the small whaleboat. The story of the
recovery of the bodies of Wiley Post and
Will Rogers from the bleak barrens of the
Arctic wastelands is but one instance of
the work of the “Wamecats,” that little
band of select radiomen and huskies who
serve Uncle Sam within the shadow of the
Arctic sun.

Sixty below zero! A blizzard is sweep-
ing down across the Yukon flats. Caught
in that storm not a human thing can sur-
vive. The drifts are running high, the ice-
laden wind cuts into the flesh. Inside the
radio frontier outpost Operator Fred lis-

Wamecats on a hunting expedition at an cbandoned tens to the storm. His faithful dﬂgs are

cabin for shelter. Below, type of radio tower used _ 2 .
in the Wamcats' communication system dozing in their snug outer quarters. Fred

850 -
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wonders what has become of the party of
five prospectors who left him some three
hours before ta make camp nine miles
away before the blizzard hit in full force.
And then comes a crackle over his radio.
It is the cook at the prospectors’ camp
calling with a small portable, asking about
his master, He and his partners have not
yvet shown up.

Fred knew the time had passed for the
party to arrive at its destination. There
was but one thing to do. Throw the hus-
kies into their harness, bite into that storm
and try to get to those men. Leaving word
for others to follow if nothing was heard
from him by morning, he rode into the
gray blast. Morning came and with it
some abatement of the storm, but not the
wind or cold. Late the next afterncon
Fred was found by another rescue party,
huddled with his huskies, numb with the ;
ice and cold. Two miles farther.an the ' o
bodies of the prospectors werefdund. They 4
had not been so fortunate as Fred. - I, ————

July is the summertime of the year in -+ i
the frozen north. But even July is not
much warmer than our southern winters ;s W ; .
here. So when Sergt, Morgan began build- “Abeve, mosing,in radi sauipment far « Womes

{Continued to page 122A) i blizzard which disrupted its radio communication
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é}ge Pictures in Colors Are Aid to Decoratot

Useful for interior decoration, pretures or artistic designs
in pressed stone are being produced in colors. One use is
in Mooring. Two of the “stone pictures” (left and above)
were among those exhibited recently at the convention of
the American Concrefe Institute to demonstrafe the latest

o e—arid-to BultdEF and decdPutor

2 %Lfst-Collector Top for Ash Can Keeps Home Cleaner

Dust clouds which accompany the re- standard ash can. It consists of a sheet-
moval of ashes from the furnace into ash metal hood which replaces the lid of the
cans can be eliminated by an electrically can. On one side of the hood is an open-
operated suction device which fits on the ing for the shovel. Loose canvas swings

inward when the shovel is inserted into

the hood. On the other side of the hood

-I."-—(::‘. is a small electric suction fan which ex-
hausts into a bag, like a vacuum cleaner.
This bag may be removed for emptying.

+ The fan plugs into the house lighting cir-
T $ “cuit. As the ashes are shoveled into the
can, the fan sucks the dust into the bag,

thus keeping it from reaching upper floors.
When the can is filled, the dust collector

1s¥ggrnuved and the regular lid clamped on.

0y
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Toad’s Brain Is Planted in Frog
and Changes Its Behavior

Successful transplanting of the brain
from one animal to another, with a re-

Dggt ﬂlunlnr, "':f‘;.h:":q:;:.t:nnﬁ Inset,/shatch a1l g change in perso I.tF, has been
H / e L,,a"nmm hay J LAmnre
-' iﬂuﬂ.l;. ﬂ#‘-‘;ff 3/5-/.5‘
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achieved by a German " g gt »
achieved Py 0 Gexman - Deep-Sea Diving Tractor

e University of ¢

Pt By an extrome-  Hunts Gold on Sunken Ship
ly delicate surgical oper-
ation he planted in the
heads of frog tadpoles
the brains of toad tad-
poles. Two of the test
group matured as nor-
mal-looking frogs, and
one assumed certain
toadlike traits. It crawled
like a toad, and kept dig-
ging shallow pits in wet
sand, as toads dig them-
selves in daily. Frogs
normally bury thems=-
selves only in winter.

F3 37
Latest Sport Craft

Is Pedaled Like
a Bicycle

Equipped with twin Al =
propellers and driven by

Diver wearing telephone head-set re o crawl over ocean bed in sub
foot power, a novel craft marine tractor. Notice the powerful searchlight that guides his unn.-h.i

maneuvering off Wajkiki
Beach, Honolulu, has been receiving a lot Crawling along the bottom of San Fran-

of attemtion. T is a pontoon boat with cisco bay, a man-made deep-sea monst

geats for two persons. The pedals for op- hunts sunken’ treasure, It is a one-m -

erating the propellers are under the hood. submarine tractor, built to prowl over the
The craft may be used for water sports ocean floor in search of gold lost by ship-
and as a means offtranspoptation, wreck. Nearly twenty-five years ago the
W R i /- In B steamer “H. J. Cochran,”
— - / /] Wl.ﬂ'.'l $9-5,l]ﬂﬂ in gﬂld bul-
/ 75"0—@ lion on her decks and
l | . $12,000 worth of pig lead
' aboard, sank after a col
lision. Its treasure lies
about 140 feet deep some- "%y
where near Angel island.
Halley Hamlin, young
salvage expert, deter- *
mined to find the hulk
and invented the eight-

= 2 f foot undersea tractor,

S [ > with its twenty-inch wide

= tube for the diver and

ﬁz_'h* two motors to propel it

e over the bed of the bay.

e i With the aid of a power-
‘_--Mm_ S — ful searchlight mounted

——

overhead, the diver sees
ahead through a small,
circular glass window.

U/ MA-

This odd epaft drew a crowd whén its operator pedaled near the
zl. The under tz hood
o1

Farr
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Wind cenditions on Greenland

ice cap, electrically heated ane-

mometer atop Mt. Washington,
and wind-velocity map

down, speeded up or per-
haps blown off their
courses. Recently Lou
Goldsmith, transport pi-
lot, was taken for a spec-
tacular five-mile-a-min-
ute ride by the wind. On
the Portland-Salt Lake
City route, he suddenly
ran into g snorter that

~  AVERAGE HOURLY WIND VELDCITY AT 5PM

A [APPROYIMATE MOUR OF G

.i:;/'-.

%% FORESTED
‘I NON-FORESTED

ROM ancient times down to the pres-
ent, man has bowed before the wind.
It lays down the law of nature, it makes
the weather, clears the air, brings the
rains, agitates the ocean, colors the sun-
sets, and, worst of all, brews the storms.
When the winds blow against man’s
transports, ships and airplanes are slowed

-

\
T

made his engines as fee-
ble as electric fan motors,
One puff of that blow
hurled him almost 200
BN * miles ih a.space of thir-

b styrefrifre Trimuete®, -

In Greenland, almost
the whole island is in a
constant state of blow,
Peculiar conditions there
make it the windiest spot
in the northern hemi-
sphere. About 500,000
square miles of ice 1,000
feet thick cover most of
the island. Here you find
the North Pole of the
Winds, one of the most

desolate and lonely spots on the globe. A
more appropriate name for Greenland
would be Windland. Around the North
Pole of the Winds, the temperature fre-
quently is ecolder than around the North
Pole itself. The wind pole temperature
compates’ with 'the lowest temperatures
recorded in Siberia, Alaska and puehem
" o

" - . i " .'-j- v
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Canada. What makes
Greenland the northern
wind pole? The island’s
ice cap roughly approxi-
mates the shape of a huge
watch crystal, 10,000 feet
high in the center and
sloping away on the sides.
Admiral Peary was the
first to observe that when
he climbed a slope, the
wind struck him in the
face: and when he went
down hill, he felt the
wind on his back. This
led to the theory, since
verified, that the Green-
land winds flow down
hill from the center of
the ice area.
Greenland’s interior is
a place of blizzards and
record cold. High, cold
winds sweep in from the
coasts and meet near the
center of the island. As
they eclash, they tumble
to the surface of the ice
and literally flow down
hill, away from the high
center of the island. In
other words, after they
come together, they re-
verse their direction, and
like water, they flow from
a high elevation to the
sea. This great wind
movement causes Green-
land’s glacial anticyclone.
A number of explorers
have noted a strange area
of calm in Greenland's
interior. It is completely
surrounded by walls of
wind. This calm probably
lies directly beneath the
place in the sky where
the high east and west
winds clash. As the winds
blow away from the cen-

h Above, cheching wind conditions on Mt. Washington. Below, taking ob-
ter, they do not flow down servations at meteorological ebservatory in the Bavarian Alps

. £ ’ A55
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outside with an eighty-
five-miler. And so it
continued for a day, sub-
siding slowly through
the seventies and fifties,
and then suddenly re-
doubling its strength, it
rose to its climax, 116
miles per hour. Those
were the highest veloci-
ties recorded during our

two-year residence in
Adelie Land.”

The average wird ve-
locity was 51.5 miles per

the steepest slopes of the ice because the
earth's rotation causes a deviation. In
North America this deviation is clockwise,
and in the southern hemisphere it is
counter-clockwise. For example, the winds
on the east slope of Greenland come from
the northwest, and those on the west slope
come from the southeast.

A similar wind pole is known on no
other part of the earth save in Antarctica.
On this white continent, the winds blow
with terrific speed and pressure, but rela-
tively little is known about the Antarctic
glacial anticyclone. Explorers in the re-
gions of the north and south wind poles
have brought back reports of currents of
more than 120 miles per hour, but these
are considered “slow and mild” compared
to the winds there which have not yet
been measured. The difficulty in measur-
ing high wind speeds was, until the pres-
ent, the lack of a good instrument. The
ordinary anemometer blows away at 150
miles an hour, and none of our explorers
could measure accurately beyond that.

As to the ferocity of the Antarctic gla-
cial anticyclone, we have the graphic de-
scription recorded by Sir Douglas Mawson,
who made observations in Adelie Land.
He calculated the annual average wind
velocity there as fifty miles per hour,
compared to 9.5 miles per hour, the annual
average for the United States. Sir Doug-
las said:

“The weather was as thick as a wall

Above, winter conditions faced by Mt. Washington
observatory expedition. Below, testing dirigible
model in Goodyear Zeppelin research laboratory

hour in April and 60.7 miles per hour in
May. DBesides the prevailing winds, Sir
Douglas reported a “terrific series of her-
culean gusts—probably 200 miles per
hour.,” So Adelie Land takes its place as
the windiest known spot of low elevation
on the globe,

In the light of present knowledge, 200
miles per hour is fairly high, but it is by
no means spectacular. The “cut-throat”
winds of whirling tornadoes have never

(Continued to page 128A)
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1World Is Seen as from 20,000 Miles in Space

Stratosphere flights have shown man sphere, 128 feet in diameter, would rest on
what the world looks like from fourteen three sixty-four foot buttresses. Below
miles above it. The “Cosmosarium” has _the orb is a windowless exhibition hall,

Rheen designed to give Mthted by a glass clerestory. Outside, the
world from 20,000 miles away. Its giant sphere would be covered with dark blue

vitreous tiles adorned

3 I ; with figures symbolic of
- : the constellations. Its

‘ walls inclose two spiral

" ramps for spectators,

gg — one ascending and one
. descending, with points
e of vantage from which
N~ the visitors can peer in-

to the 100-foot dark-

Abosve and at right, medel of "Cosmo-
gariem®™ with clerestory lighted. Cut-

l T Al i s o
Photoa by H. Richard=on Cremer .

away wiew below reveals spiral ramp 't"r.-
from which visitors view earth "hang-
ing™ in space -
N d
g
" -3
e
4

ened central space in which the earth is.
poised, revolving upon its axis. It is a__ *
twenty-foot globe representing the earth '« _.,
as seen from 20,000 miles in space. On the ;,
inside walls of the sphere twinkle pin- . € ¢
points of light representing the planets. . S
Peter J. Bitterman, Jr., Brooklyn archi- .. =
tect,conceived the Cosmosarium and a

scale model has been displayed at the y»

i
American Museum of Natural History. &

@[ Since automobile horns in Sweden were
silenced except for extreme emergency
use, there has been a relative reduction in |

;J%jm %WI . "'ﬁ/.)
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‘Ffvmg Spray’ Tops Records of Diesel Racers

5 4

N

The

“Flying Spray,” twelve-cylinder Diesel racing car driven by Capt. George Eyston,

which recently hung up a string of long-distance records

Speed records for Diesel-powered rac-

- ing cars are being challenged by the
. "Flying Spray,”

a sleek streamline racer

specially constructed for Capt George
"Er};tg;y,‘hmuus British racing motorist.
e car recently hung up a string of long-

distance records, including a mark for

twenty-four hours, during an extended
run on a French track. It is fitted with a
twelve-cylinder Diesel engine of special
design, the specifications of which are be-
ing kept secret. An inclosed cockpit pro-
tects the driver from flying sand and spray
when racing over the seashore sands.

gF?emmaI Test of Exhaust Gas Tells Efficiency of Engine

Taking a sample of gas from exhaust pipe of his car, the motorist can
tell by reading the dial how efficiently his engine is operating
& ._“.-I e

Just how efficiently your
motor is operating can be
determined by a one-
minute test with an ex-
haust-gas analyzer. It
requires no technical
knowledge or skill, no
electrical connection, and
the self-contained unit is
as convenient for tests on
the road as in the garage.
While the engine is run-
ning, the sampling tube
is inserted in the end of
the exhaust pipe; a han-
dle—the only moving
part—is turned to the
“sampling” position, then
to the “analyzing” posi-
tion and the result is read

o LEY e DA DSV e e
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on a scale. The testis - (Giant Dam Is Steam Heated

based on the principle
that the percentage of

by B R it s ol to Set New-Poured Concrete
gases indicates thorough-
ness of combustion. The
gas sample is measured,
then passes through a
chamber containing caus-
tic potash, which absorbs
all the carbon dioxide.
The vacuum caused by
its absorption is meas-
ured and made visible by
movement of red liquid
in a tube. The scale
marking levels of this
liquid interprets carbon-
dioxide percentages in
terms of air-fuel ratio,
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carbon-monoxide percen- ‘
tage and engine efficiency. %
? H 20 p 5
Radio Hears Voices B
over a Telephone
200 Feet Away

So sensitive is the
“wireless eavesdropper”
recently invented by a

g Brooklyn man that its
operator can tap a tele-
phone conversation and
hear it clearly 200 feet

{*away. 'In’ a" demonstra=
ion at Washington, voices

: Shooting live steam under the eanvas “blanket” keeps new-poured con-
L& telephone in the crete of the Grand Coulee dam from freesing before it has set properly
next room were heard.

Fresh concrete on the Grand Coulee
dam is put “under wraps” steam heat-
ed when severe weather threatens to
freeze the new-poured concrete before it
sets properly. In the lower right corner of
the photograph can be seen a huge canvas
canopy covering a pour in Block 26 of the
Columbia river dam during a cold spell.
Steam is injected under the canvas to keep
the section warm until set,

{[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 will be furnished by our
Bureau of Information upon request, ac-
companied by stamped envelope.
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CHEMIETB' ‘dréamt of making a better

rubber than nature can produce has
come true. Barely six years after the first
commercial production of synthetic rub-

%ber in the United States, the industry now

functions on a million-dollar scale and
hopes to reach the billion-dollar class be-/
fore the end of the next decade. 4
There are two synthetic rubbers being
produced in the United States. One galled

thiokol is manufactured by Fhiokol
“Corporation, and the other, w ne, is a
produect of E. I. du Pont de\lNémours &

Co., Ine, Thiokol is the discovery of Dr.
J. C Pazrmk and has been on the market
since 1!}3]]

The one-acre plant for making thiokol
has a production capacity of 200,000
pounds in five hours, compared to one

acre c:-f rubber tree: ym@;g about 500
o |

Left, exterior of duprene man-
ufacturing plant. Right, inte=
rior, gshowing one of the few
employes necessary to keep the
automatic maghinery operating

fork the},r vield the white milk from which
r-,{ bber is made.

/ Thiokol sells for fifty cents a pound, as
/a gmrhl ten cents a pound for crude natu-
ral rubber. The chief advantage of the
man-made product is resistance to de-

struction by oils, chemicals and gases.
One grade of ecrude thiokol is able to do
service in temperatures between —30 to
200 degrees Fahrenheit.

Industrial firms and consumers are will-
ing to pay more for synthetic thiokol be-
cause it withstands trying conditions much
better than the natural product. Thiokol
is now an army specification for fuel hose.
The bureau of standards tested thiokol
fabrie for lighter-than-air craft gas cells
and found it, according to a company

*
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spokesman, “twenty-five
times better than ordi-
nary rubber for prevent-
ing the escape of helium
gas,”

In its record-breaking
flight across the Pacific
ocean, the gas tanks of
the “China Clipper” were
sealed with a thin film of
thiokol sprayed on the
inside of the tanks.

Thiokol is also used in
the printing industry.
Printers have long com-
plained that rubber press
rollers and blankets
swelled because they ab-
sorbed the ink chemicals.
Today some of the larg-
est American newspapers
use thiokol blankets.

All sorts of printing
plates, including half
tones, are now made out
of thiokol. The synthetic
product is much lighter
than metal and, there-
fore, can save shipping
costs.

According to the mak-
ers of thiokol, the syn-
thetic-rubber plates use
about half as much ink
as metal plates, and they
also eliminate “make- -t
ready,” one of the expen- L
sive, time-taking steps in

CHT : Top, left, Enzu::!hnh from which duprene is produced. Top, right, chem-

the printing lndm' ist :ll.‘ work in thiokol plant's laboratory. Bottem, mrd'n; ingredients
The latest development inte vat te produce synthetic rubber in thiokel factory

L e ool
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and natural rubber.

is a synthetic rubber powder for molding
articles of various shapes. Three minutes
is all the time required for molding a
glossy, smooth, eilproof thiokol product.

The chief ingredients of thiokol are sul-
phur, salt and natural gas, all of which are

ant in the United States.

e, the other synthetic rubber
man in this country, is made of
such cheap and common substances as
coal, limestone and hydrochloric acid, the
latter made from common salt.

The plant recently completed for the
manufacture of duprene is practically au-
tomatic. Only fifteen employes per shift
are required to keep it running at capac-
ity. The annual production is about 1,000,-
000 pounds.

The raw material produced by DuPont
is “plastic polymer,” the equivalent of
smoked sheet rubber. The processing is
done by manufacturers to whom it is sold.
The preparation for service is done by the
same methods and by the same machinery
used in the processing of natural rubber.

Most commercial rubber products con-
tain varying amounts of sulphur, pig-
ments, fillers, carbon, antioxidants, ete.,

}

Some of the products made wholly or partially from

That on t

¢. Wnset, comparison of man-made
¢ iz man-made

,II.'}r
which give the finished products special
properties. Thus rubber tires differ in
compusition from inner tubes, and so on.

Duprene can also be endowed with spe-
ciaf'br.;vi)erlies by the addition of various
ingredients. In this way, hundreds of uses
have been found for man-made rubber.
Each use demands specifications which the
manufacturer knows how to meet. After
the synthetic rubber is compounded with
other ingredients it is vuleanized. Then it
is ready for service,

One of the great advantages of duprene
is the ease of vulcanization. Whereas nat-
ural rubber must be vulcanized in the
presence of sulphur, duprene requires only
heat and pressure to make its composition
permanent.

Hundreds of uses have already been
found for duprene, but the possibilities
are as unlimited as the requirements of
industry. Simply by varying the quantity
and prnpnrtmns of the ingredients added
to the r:rude, thousands of duprene
s are made possible.
can be made to stretch 1,100
per fent its ordinary length and it has a
tinued to page 140A)




1+ 2197

L AL

POPVIAR. e e HANICS

Air Stream in ét*oker

» JL . ,,-r._(

ﬁql S to .C?ut Coal Bill

.*-‘

18] f'

More efficient firing
and economical operation
of the heating plant are
achieved in a new stoker
which employs a stream
of air to feed quality
steam coal and certain
types of low cost coals of
high sulphur content into
the furnace. The air
stream conveys lump
particles, such as are fed
by powdered coal burn-
ers, and lump coal up to
one and one-half inches.
A short feed worm
“measures” the coal and
conveys it into a tramsfer
box where it is picked up-
by the air stream and

=1 AN AR

carried to spreader noz-
zles located at proper
angles within the firebox
to give an even distribution of coal on the
grates, Finer particles are burned in sus-
pension, while the larger pieces fall on the
grat®s to be-consumed in the usual man-
ner with draft supplied by a secondary
fan. Little change in the furnace is nec-
essary for installation of the equipment.

3
Food in Refrigerator Saved
by Cold Zone Indicator

Helping the housewife to keep the re-
frigerator temperature at the proper point,
a food safety indicator is a feature of one
of the late model refrigerators. The in-
strument is a thermometer marked off
into three zones,
freezing, safety
and danger zone,
which the house-
wife may read at
a glance. Placed
where food stor-
age temperatures
prevail, it is an
aid in the main-
tenance of the
proper degree of
cold necessary for preservatmn of all
kinds of foed kept in the re

igerator, tj
: “;

Stoker :#rln;fi fuel :ei.anly to ebtain efficient combustion. An air stream
helps move the fuel from hopper to furnace

Two-Way Dump Body Hoist

7 31 2 Handles Big Load

Equal power for raising or lowering a
truck dump body containing a 12,000-
pound pay load is an outstanding feature
of a gearless hoist that may be locked au-
tomatically in any position. There are no
exposed working parts and the motor has
only one moving part. The hoist is posi-
tive, fast a owerful.

v of truck in dumping itiomn, mnl.‘rcl d by
d power,
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Loud- Speaker Wrecks Sleep
3 in Study of Slumber Hablts

¥
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“laboratory study of sleep.
Reaction time is recorded as din of radie and foghorn wakens subject

Sleeper being “tortured” by loud-speaker 'il

___Sleep-wrecking is done scientifically
with foghorns and loud-speakers at the
~ University of Chicago, where a study of
sleeping habits is in progress. At various
stages of slumber, the foghorn starts a din
and the reaction of the sleeping student is
noted. Wakened, he jots down a few notes
and then goes back to sleep. The study
has demonstrated that sleep is deepest
during 'I.he fﬁf} ten ‘minutes; and quite
deep during fhe first houf or two of the
night. There is more movement in the
last half of the night, and it is easier to
waken the subject immediately after a
change in position than ten minutes later,
To record movements during sleep, appa-
ratus was installed by which every motion
shifted weights and pulleys and wrote the
record on a graph.

was design

Mattress Made Fire-Resistant
F *b L{«}\ and Vermin-Repellent

Fires in dwelling houses claim nearly
7,000 lives annually in this country. Of
these, about 1,800 lives are lost, directly
or indirectly, through fires originating in
bedrooms, many of the blazes starting in

pn}attrea s; often from smpklngmbed Tu

.rUJk.ﬂL | A

cut down bedroom fires,
a fire-resistant, sterilized
and vermin-repellent
mattress has been devel-
oped. By a special chem-
ical treatment, the cotton
felt, ticking, tape and
other materials are ren-
dered both fire-resistant
and vermin-proof with-
out material change of
sheen, luster, strength,
life or elasticity. It is
claimed that neither a
lighted cigarette nor a
blowtorch will set the
treated materials afire.

Leather
by Hand

Requiring 1,800 hours
of work, a memorial
hand-tooled on leather
pays tribute to the late

« Will Rogers. It is tooled of one large piece
* of leather, the work of Dr, W. A. Maddox,
a dentist uf Lubbock, Tex.

ial

for t:hsplay at a dinner in
honor of the famous humorist,

This tribute to Will Rogers was hand-tooled on a
single piece of leather

#
r
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Five-Ton Rocket Car Is Latest in Thrill Ridéiz- |

/ 200
Train of rocket cars u.ud'y ta start its Aying trip around the circulior’ wie Dne of fhe fa est thri .l' rides
introduced in England, it is being brought to America as an :xpaml!mn feature

Hurtling around a wall built at an angle of thirty-five miles per hour is reached by

of sixt:,r-—five degrees, a rocket car is the the car, the invention of an English show- -~
latest in thrill rides. It weighs five tons man. It will be brought to America for ¢ .
and carries e;ghteerz%? rs. A speed’ the Texas centennial exposition. - - w

Army’s New Fiel Gun Weighs Less but Shoots Farther “+*~

With a range of 13,500, -1
vards, or about three:;
miles greater than the "“_.;‘
range of the same type . @
weapon which it replaces, »

a new field gun weighs': >
only 2,600 pounds and , &7
can be drawn by horse-73 =
or tractor. The gun, -
which is a seventy-five I
millimeter piece, shoots

as far as the 155-milli-
meter gun, which weighs

more than 7,500 pounds.

The new “75" costs about

$5,000 more than the old

type, The gun has been

put through a series of
successful tests at Fort

Mpyer, Va., by the United

Officers inspecting new lightweight field gun which has a range three
R miles greater the ﬁdi piece it replaces States army.

os Ll GAMNIAY BN 4°
30-32 sesvmdabsasttt £ WA
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By Capt: John D. Craig

¢_\ TI(—_‘,L[R won't climb a tree.

I had been assured of that many

times/by native shikaris in the little-fre-

Q- . quented jungles east of Nagpur in British
) \;t: i o Y ASY 4 We were out there making moving pic-
\s ¥, R T - tures, had photographed many of the less-

ey game and were now concenirating our
offorts on the tiger.
| I was sure a tiger wouldn't climb a tree.
| So I got one of the greatest shocks of
imy career, a jolt that nearly cost me my
/life, when a huge tiger did climb a tree,
shook me off a limb and nearly pounced
| upon me as we fell to the ground together.
We were working near Sironcha, a little
village 135 miles from the end of the rail-
road. We had located several tigers, one
an old, much feared man-eater, and were
“beating them” from where they were
resting during the heat of the day out

Picture made by movie expedition showing*wild ele- | 3.4, o clearing at one end of which we
phants in Ceylon jungle, and one of stone lions

guarding entrance to pagoda in Mandalay | had mounted twp cameras in ch

an,
“d h { Nrcelrcaevse ﬁ:tk
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DANGEROUS JOB

or tree platform. Tigers rarely look up
when prowling through the jungle, so it
was a simple matter to mount our cam-
eras ten feet above the ground and cam-
ouflage them and the cameramen so they
would likely be unobserved by the tiger as
he came into the clearing in his attempt
to get away from the beaters.

The cameramen have their hands full
getting the picture without worrying about
their safety, so we mounted two smaller
platforms to the rear right and left and
slightly higher than the camera machan.
These smaller ones contained the gun
guards.

A deadline had been established across
the clearing in front of the camera machan
and the gun guards always understood
that if the tiger crossed that line, obvious-
ly charging the cameramen, they were to
shoot him before he could reach and at-
tack the eamera boys.

Native beaters had been sent a mile or
so back and, at a given signal, had spread
out and started the beat. They hammered

Tigers really climb trees, as Capt. Craig found out.
Below, the “pretty hitty" is good—and dead—or it
wouldn't be in this friendly pose

86T
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Life-gize stone elephants zupport this temple near
Sironcha. Below, Oscar saw the cameraman do this

on tom-toms and tin cans, shouted and
fired guns. The tiger heard them and in
trying to escape was approaching our
clearing. I heard the excited yelling of the
natives as they saw him slip through the
underbrush and as the clamor increased
one of my men mounted in a tree far be-
yond the clearing signaled the tiger was
approaching.

Hastily I climbed into the right gun
guard platform and waited. The machan
was three feet wide and six feet long,
made of a native cot, a wooden frame laced

with strong rope and generally used as a
bed. It was firmly bound to some of the
limbs of the tree about twenty feet above
the ground and was fairly stable, and
strong enough to support my weight. Sev-
eral armed natives were crouched in the
same tree some distance above me. To the
left I could see my friend, Campbell, in
his machan with gun ready. The camera
boys were waiting to begin ecranking. It
was the breathless moment just before
things begin to happen.

I had a good view of the clearing and
could hear the tiger approaching. The
beaters were quieter now as they drove
the beast nearer. Then I caught a fleeting
glimpse of the beast as it emerged from
the jungle and took refuge in a clump of
bushes within the clearing. When the
tiger made this move, I realized I was de-
feated, temporarily at least, because my
beaters, who now were climbing trees
near the edge of the clearing, would not
venture closer in an attempt to dislodge
the tiger so we could photograph him.

There was nothing to do but wait until
the tiger got ready to make a move, and
meanwhile remain alert for fear he might
make a sudden break for the jungle and
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charge toward the cameramen. I signaled
to Campbell to shoot the tiger if it should
make a move to cross the deadline after
coming out of hiding. But Campbell
thought I meant for him to shoot if he saw
the tiger make any movement in the
bushes, and a moment later he fired.

The bullet inflicted only a slight flesh
wound, but it was painful and made the
tiger very mad. Like a ball of golden
lightning, the infuriated beast rushed from
his hiding place and started directly for
Campbell’s machan. I fired and the bullet
knocked him off his feet. But he was up
in an instant and charged toward the tree
in which I was perched.

I felt safe because I knew a tiger
wouldn’t climb a tree. My natives had ex-
plained the tiger's weight prevents it from
clinging to the trunk of the tree and
climbing as a house cat does. Thus, when
I saw that enraged beast doing the impos-
sible—climbing swiftly with convulsive
effort, like some enormous caterpillar, up
that tree in which I considered myself
perfectly secure, I was startled, to say the
least.

With one bullet left in my double-
barreled rifle I had no great fear for my
life just then. However, the course of the

{Continued to page 127A)

Fasy
Brake Tester on Windshield
Shows Condition Quickly

Attached to the .windshield near the
rear-view mirror, a small brake tester
working on the decelerometer principle
shows the condi-
tion of the car's
brakes quickly. A
sudden applica-
tion of the brakes
while the auto is
traveling forty
miles per hour will
cause the indica-
tor to swing into
one of the three
divisions on the
face of the tester,
showing whether the hbrakes are “not
safe,” “fair,” or “good.” The divisions are
colored red, yellow and green, in order, to
make the reading easier. vacuumgcup

iﬂ%ﬁt&r the glasé firmly.
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Star Finder Uses Movie Film
to Read Heavens

Demonstrating the stellarscope. Film shown at top
and bottom contains shy maps 3

As a means of identifying various con-
stellations and the larger individual stars,
a new scientific instrument is an aid to
the amateur astronomer and the student..
It consists of a lens in a Bakelite case, a
pencil-type flashlight and a roll of stand-
ard motion-picture film which is moved
by hand between the lens and the light.
The film roll contains twenty-four sky
maps which cover all sections of the s
that can ‘be seen with'the naked eye on
clear night. The names of the constella-

tions and the positions and names of
larger stars are printed on each map. No
magnification is used and thus the view

through the lens is exactly like that seen

in the sky with the naked eye. By point-
ing the instrument, called the stellarscope,
in the general direction of the constella-
tion pictured on the map, a little practice
enables the user to bring the artificial and
the actual view into alinement. Once the
student has learned to locate and identify
stars with the instrument, he can make a
detailed study with a small telescope. The
inventor, Prof. Walter Bartky of the Uni- —~
versity of Chicago, says thatan aftach-

ment for the instrument could easily be

made which would enable aviators with-
out radio, and ships at sea, to determine

" their position at night by means of the

filmnsky maps. :

Phwce
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News photographs now are being trans-
mitted quickly, clearly and cheaply over
ordinary telephone wires. With the aid of
a light, portable transmitter, Wide World
Photos can transmit pictures by wire from
any location where a telephone is avail-
able at regular station-to-station long-
distance rates. By this telephoto method,
for instance, a six and one-half by eight
and one-half inch picture can be sent
across the country at night rates for $25,
or two pictures half that size can be trans-
mitted for the same cost. The mobile
transmitter weighs only sixty pounds and
can be operated with an ordinary auto-
mobile or airplane storage battery and the
compact receiving unit can, if necessary,
take incoming pictures in broad daylight.
The system operates over an inductively

applied signal without contact with the

telephone company wires. Telegraph wires

MECHANICS

Photos Sent over Phone Wires at Call Rates

-

also may be used for
transmission if a double
wire is available. Pic-
tures to be sent are at-
tached to a metal drum
and revolved forty-five
times per minute by a
six-volt motor. A nee-
dle of light shines on
the glossy print and is
reflected back into a
photoelectric cell which
transforms the light in-
to electrical impulses,
These impulses are con-
verted into sound, the
telephone mouthpiece
picking up this low,
conversational buzz, At
the receiving end the
process is reversed and
the buzz is converted to
light which is recorded
on photo-sensitive pa-
per to reproduce the
picture. Through a syn-

Wide World telephote transmitter, top, and receiv-
ing apparatus, below. Top pﬁﬂu of plane is orig-
inal picture, and lower one is the picture received
over telephone wires

.
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Huge Die for Steel Auto Top .

;b -

chronization process, this system
has conquered the telephone “car-

. . . * - . v
rier circuits.” These circuits, as

differentiated from metallic cir-
cuits, are in operation in some
parts of the south and west and
heretofore distorted photographic
signals to such an extent that pic-
tures were spoiled. This has been
corrected by the synchronization
process to a ‘point where it is
claimed pictures can be transmit-
ted over telephone wires when it
is all but impossible to conduct a
connected conversation.

F3l%-
Highways Made Safer
by Watch Towers

In an effort toward reducing the
number of accidents on a highway
runrung south from San Franm-
cisco, three watch towers were
erected along the sections where
the most trdffity viplations oc-
curred, Within a menth viola-
tions were reduced /so sharply
that the state of California is
building similar tfowers along
high-fatality strétches of other
highways. The towers are located
so that patrolmien on duty there
may see a long stretch of the road
in either dire¢tion. When a viola-
tion is spottéd, such as excessive
speed, a patrolman mounts a mo-

toreycle dmjt%i.rqucﬁ the nﬁender

AANR a1 0~ tops. On a vast scale, the die is

| U

Is Grﬂund L:ke a Hﬂuse Key

e —————— — =
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I o
Mechanical finger following contour of master model at tnpl
guides die-cutter in gouging and shaping steel auto top below

Sensitive mechanical fingers that “feel” the -::«:m—l
tour of the master model guide a huge die-cutter#
in grinding out the die for making steel automobil

locksmith grinds a key to fit your
front door lock. From an original
model of plaster, a master model
is reproduced in brass-bound m
hogany. As the die-cutter’s finger
follows the surface of the model,
the cutter directly below it shapes
the manufacturer's die from
nickel-chromium iron, with alloy
steel inserts at wearing points.
Making this auto-top die con-
sumed 12,000 man-hours. Itis first
rough-cut, then finished smooth

as an exact replica of the model.

_‘ made in much the same manner a

In a giant press, it forms more

s ,Wd::fh“" Tﬂf:':l':uﬁxﬁ L. than ninety steel tops in an hour.
CJ“"L{--{!"‘J m .

| = O
By £5 = "
== - e
| .'. : = = . ‘-
),
r_“é '::
» S 4
Igf_f_ -5
B ) e
| .
= ) ]
-
fu b
i .L ._-s"’;. ‘




F - bl b Wi kit

- 872 POPULA MECHANIOGS

I; LOS ﬁgx Londyperie 1 .
fs - the upstroke. There-
REVO]'vlng ad@les on P]' ne fore, when the blade at
. 4 one end of the shaft is
Are Substitiité for ropeller {72 plane as it
travels downward, the
opposite blade is travel-
ing upward and propel-
ling the craft forward.
The angle changing
mechanism is automatic,
but its speed may be con-
trolled from the cockpit,
the pilot speeding up or
retarding action on either
side, lowering or lifting a
. wing, as in conventional
planes. The paddles are
geared to one-sixth of
the motor speed. When
the ship flew 100 miles
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B, per hour on its test flight,
5; the engine was turning
< over 1,600 revolutions per
= minute to only 266 for
- ,L‘\': .
Jex - Escape-Proof Cell
oy Sounds Alarm
3‘;. for Warden

r

If a conviet tampers
with the lock or bars of
a new escape-proof cell,
a siren shrieks and an
indicator shows the

# Two views of paddie-wing plane. Bottorn phote shows oddly shaped warden the number of
paddles attached to trailing edge of conventional wings the cell. Thus guards

1%

),
X

-

Fou
5

" Large linen-covered paddles at the trail-
_~.ing edge of each wing replace the propel-
ér-of.a new-type airplane which is said to

‘'« handle easily and to take off and land in
*  less than half the time and space required
-for conventional planes. A regulation
motor at the rear of the cockpit drives
the revelving paddles through shaft and
gear mechanism inclosed in the wing. In

a single revolution the paddles perform a
double duty, creating both lift and propul-
sion. An automatic device changes the
angle of the paddles at each half revolu-
tion. Mounted on a common shaft the
blades assume an almost flat position on
the down stroke, creating a lifting effect.
Then the angle of the blade is changed so

X
rE 2 T

.I'nlﬁfn'tnr in warden's office Hu##ﬂs ;Iﬂa siren sounds

that it will slice into the air, or propel, on to warn of attempted escape
- =
~- : . —t
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mas W hursivd o B T 300 tchip 100 Miles Off Codst -
Leads Liners across the Sea.

the escape. The new cell
with its concealed alarms
has been tested by the

MECHANICS
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government, with the
posmhlhty of adoption
for use in federal prisons,

——t3 7.
QOutboard Mujturc}

Blends Oils
in Vat

One new use for an
outhoard motor is that of
lend:ng processed oils.
ne curpnratmn has in-
a motor on sup-
pnrts across the top of a
250-gallon vat and set it
to work stirring the in-
gredients. Operating at
2500 revolutions per
minute, the motor moves
an estimated 1,600 gallons
of the mixture every six-
ty seconds. The manu-
facturer reports a reduc-

tion in the time required
to blend each batch, due
to the large amount of oil
being moved and the desirable turbulent
action. Some of the oils used in the pro-
cessing are quite thick, but the motor han-
dles them without difficulty. Estimated
cost of fuel is two cents for 250 gallons.

ﬂ'ul‘bﬂurﬂ maotor is ::qu.rn mthud abm;c mizing vat

QM {_j oil-processing Pl%{,ﬂ"u

Nantucket lightship sinks almost out of sight in 'I:.I.-'EHUI.IJ of waves one
hundred miles off Atlantic coast. Observe her powerful twin lights

Though mountainous seas all but swal-
low her and rolling fog banks make her
isolation more complete, the Nantucket
lightship keeps up every minute of the
day and night her steady call to ships at
sea. By radio, by submarine oscillator, by
vibrant foghorn and by her penetrating
twin lights she signals mariners that here
is Nantucket light, 100 miles off the Amer-
ican shore in latitude 40.37 north, longi-
tude 69.37 west, most isolated of lightships.
Her radio beacon can be heard 1,500 miles
twenty-four hours a day. The submarine
signal is audible sixty miles, and when the
“diaphone,” a compressed-air foghorn,
begins its warning blasts, heard every fif-
teen seconds for thirty-five miles, the vi-
bration shakes the little ship and makes
sleep impossible for its eleven-man crew.
To wvisitors from Europe, this ship is the
first sign of Ameriea. It is anchored by
160 fathoms of chain directly over the
grave of its predecessor lightship, sunk in
lay, 1934, after being rammed by the

“Ul':.rmplc i
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Drawing showing the ingenious mechanical and alafw.m‘jr_r_u_n!Jnr the spectacular “"Jumbo"
ml of muygical comedy W-ﬂ
INSTEAD of provoking laughter %—m_he present day circus, the fill-

comic songs, funny quips and conun-
drums as did the great ecircus clowns of the
past, the modern Joeys of the big top rely
on explosive microphones and slapsticks,
collapsible motor cars, ingenious mechan-
ical devices and papier-mache figures for
their fun. Owing to the increased size of
the modern circus, clowning has adopted
the mass-production methods of our age.
There are two types of chalk-face laugh-

874 A

« ‘stop,” an i
E . tHé—'ﬁfnﬁﬁ's_'fﬂr'the presentation”of a fea-

in clown who merely imitates the others,
and the producing clown, who originates
and builds new acts and gags. Clowning
itself divides into two parts also, the
“walk-around,” a quick, flashy turn per-
formed on the hippodrome track between
regular program numbers, and the “clown
an interval allotted exclusively to

ture gag.
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Regquires Invent

Clown gags usually are
worked by two or more
persons because the stunt
must tell a story. It is,
in reality, a short-short
comedy, embodying ac-
tion and atmosphere and
suggesting an incident or
a series of incidents. The
producing clown’s job is
no sinecure these days.
His antecedent could use
a pantomime routine year
in and year out but the
modern clown must be
thinking up new tricks
constantly. Selling laughs
to a world weighed down
with worries is exacting
work that taxes the in-
genuity of even the
greatest clowns.

The Joey must not only
think up his gags but also
build whatever “props”

Asked where he got the elephant; this funny man
har just inguired, "What elephant?"” Below, oper-

ator who controls effects of the “Jumbo" show and

rlel!l'.I t.'lt .I'nud-spunkl'r glti

Ve

ENIUS

are necessary. A gag may be born of pure
inspiration or progressive workmanship.
Otto Griebling of the Cole Brothers-Clyde
Beatty show thinks up most of his turns
while lying in bed. He keeps a notebook
at his bedside so he won't forget his ideas
by morning. Lew Hersey of the Al G.
Barnes circus, works out his stunts with
the aid of a ecircus-loving merchant in the
Kansas town where he spends his winters.
But no matter where the ideas originate
or who helps produce them, the clowns
must come up each spring with a new
series of sure-fire laugh hits. Even on the
road during the season, the clown con-
stantly is eradicating out-moded stunts
and substituting new ones. A stunt that

875



Two laugh provokers— a toe dance
on stilts and a pig-driven prairie
schooner

required months of thought
and labor may prove a fail-
ure when presented, while
some simple one coined on
the spur of the moment may
. = become a high light.

Clowning is an exact sci-
ence. If there is a single flaw in the exe-
cution of a gag it may not produce a sin-
gle smile. Nemo's experience with the
Ringling, Barnum and Bailey show a few
seasons ago illustrates the point. Garbed
in a woman's nightgown and a boudoir
cap, Nemo would render “How Dry I Am”
on a sour-toned cornet until a bucket of
water fell on him, The first few times he
tried it the audience did not respond with
even a smile. One day he accidentally
picked up the dripping nightgown and
held it about him differently than on pre-
vious attempts. This simple movement
struck a responsive chord in the audience
and transformed an erstwhile dud into a

Oy P Vg
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screa ng]}, funny gag. A clown will do
an endless amount of work and research
to devise a stunt. Lew Hersey knew if he
could build a prop in which a lifelike goose
would appear to be chasing him he could
garner a bumper crop of laughs. He knew
the force of the gag would
be lost with a poor imi-
e tation of a real goose, so
\ 3 with his merchant part-
- ner, he set out to build
W » a perfect prop. They
\-—-’ scanned dozens of goose
pictures until they found
one in a half-running, half-flying position.
The framework was then fashioned out of
more than 400 feet of wire, requiring ap-
proximately 500 soldered joints. To facil-
itate packing the goose in a prop trunk,
the body, wings, neck and head were built
separately and equipped with assembly
screws. Covering the framework with
muslin, the workers then enlisted aid in
applying real feathers. When completed,
the goose was fastened to the clown’s body
with steel rods and canvas straps so that
as he raced around the hippodrome track
the goose was right on his heels with
wings flapping wildly.

Newspapers, magazines and the radio
furnish the eclowns with inspiration. Otto
Griebling's impersonation of a political
figure giving a radio speech caused wide
comment, In pantomime, the clown rant-
ed and gesticulated into a dummy micro-
phone. At the conclusion of the stunt, he
was flat on his back, kicking and waving
wﬂd]y and bmakmg the nucro_phone to

Vv
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Listening for the big noise,
the clown rodeo performer
with hiz steer, and, below,
George White and his “pat-

(&5 |

C;‘ﬂ‘ ﬂ‘m lighter"

pieces. Milt Taylor's
travesty of Arctic ex-
plorers is a typiecal clown
stunt. Donning.a decrepit
fur coat, he drives a
wheel-driven sled around
the hippodrome track
with three small fox ter-

riers as malemutes.

e i3 R
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There are many bur-
lesques of other acts in
the show, too, such as
Chesty Harmon’s imita-
tion of Clyde Beatty's
animal act. Wearing a
pith helmet and white
duck shorts, the giant
clown puts a diminutive
fox terrier in a lion suit
through its paces. Circus
fans who laughed at Sil-
vers Oakley's one-man
basehball game, or saw
Lon Moore wrestle him-
self a few years ago are
equally amused watching
Felix Adler of the Ring-
ling show give an imita-
tion of a Victorian dowager attempting to
pick up her purse. As he bends over, his
hoop skirt goes over his head, and he goes
through several funny stunts before solv-
ing the problem.

George White of the Hagenbeck-Wal-
lace troupe gets plenty of laughs with his
patented cigar lighter. To set the lighter

NEW PATENTED

Gigar LS

in motion, a hilliard ball is started down a
wire chute and then passes through a
trough, striking a lever that tips a sprin-
kling can. Thus are the paper flowers in a
near-by pot watered and when they spring
up, a parrot bends over to pluck them, but
in so doing riles a stuffed cat whose tail

{Continued to page 142A)
]
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Top, Pennsylvania's standard steam locomotive, bwo electric types and new streamliner. Drawings

sghow path of smoke gbove old and new engines.

Builders of the youngest member of the .

Pennsylvania railroad’s fleet of streamline
locomiotives borrowed a fresh idea from
airplane designers. That idea has elimi-
nated the smoke sereen that dropped down
to shroud the view of passengers from car
windows; and, equally important from the
safety standpoint, has assured the engine
crew a clear view ahead, unclouded by
swirling smoke or steam. Level with the
/top of the smokestack are horizontal fins,

w out like airplane E z

AN L

Right, nose of streamliner showing smoke “wings"™

tween these and the upslanting side roof
of the engine a stream of air flows back, to
catch the smoke and thrust it up, away
from cab and train. In designing this lat-
est of steam-powered streamliners, clay
models were tested in wind tunnels. The
clay was remodeled as the tests progressed.
Smoke bombs tested the flow of air, and
silk threads blowing in the “slip stream”
told the engineers how near their model
approached to perfect streamlining. The
nose of the pilot is rounded, and one-inch
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€. 5 _steel sheaths a standard type cow- Rﬂdiﬂ F ountain uS Operated
o qptcher The coupling is covered,

7 . since exposed couplings tended to - by E IECtﬂClty f‘l'ﬂm User’ S. BOd}'
, g Dress down on objects struck; but
& the cover slides up like a roll-top 1
v o desk lid when access to the cou-
i : pler is desired. At a mile a min-
“ ute tests of the locomotive showed
+ < .a reduction of one-third in wind
[+ “fesistance, saving nearly 300
@ & _forsepower at maximum speeds.
o *Dnvmg wheels are eighty inches
1;1 diameter. Engine and loaded
* tender weigh 627,550 pounds and
are ninety-five feet long. -

248
It Takes Months of Work
.- 'to Make a Model Tree

Tiny scale models of trees, re-
_producing faithfully in miniature
. the characteristics of full-grown
’ , are expensive to make and
for weeks or months of pains-
. taking work. Single trees are
.sometimes made from twigs and
branches of sagebrush, and as
‘many as four thousand leaves
must be put on the model indi-
vidually. A large tree may cost
$2ﬂﬂ Chaﬂﬁﬁ—zﬂaﬂwﬁ-ﬂvern- Electritity from body is picked up by antenna in fish bowl,
“* ment technician engaged in this shown near the man’s head, causing the fountain to flow :
work, says considerable patience ) -
qnd dexterity are required. One set of, Electricity from the human body actu%
pine trees with more than 800 pine needle-  ates mechanism which turns the water on
clusters on each tree was built over a pe- and off in a new radio fountain. When a
" riod of several months. . person approaches the fountain, the elec-
r . : : tricity in the body is picked up by the ¢
fountain’s antenna, located near by. After”.-
being stepped up through amplifiers these
“signals” cause the mechanism of the wa-"
.| ter valve to operate, turning on the water.
- -ﬁ‘i’hc'n the person withdraws the signals
cease and the water is shut off. Tests show
. that the antenna can be set to pick up the -
signals over distances of a few inches or -
up to forty feet. The antenna is similar to

.\y S -

e,

s

-

~_the directional loop of a radio, the field -
F being in a double egg shape. No photo-
A electric cell is employved. A metal ‘can be

substituted for the human body if it is
excited sepa small electrical ¢ *
current.’ This ies &hh‘lé many .addi-
tional applications of the principle, such '
as operation of garage doors, safety de-
vices for factory machinery and the like,,

-r;mjtn g model tree from l’;m
. S A Y221 .
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Railroad Power Disp ; sl o ot a1

<475 Y Directs Flow UTTENE e insulating effect o O
‘un \ P o . the gas chamber, ni
m_ el

e

702

.

3
\

gen being chosen bec

it is an extremely

gas. Each of the panes ig

“two-ply” shatterpr

glass, so that actuall ‘
. there are four panes. Thi

type of window is als |

being developed f

buildings, and may lead

to a solution of the mo- 3
torist’s problem of frost-
ed and steaming windows,

S \
Y. 57 . ift ubber Blades

Make Electric
Fan Safe

Designed with soft
ber blades to make it ‘

77

= R . . , harmless, the latest elec-
- 5 . 5 . T tric fan has no guard. Its
5 - blades are flexible ar&

J Keeping watch over movement of traffic on lines in his division, railroad g e
) power dispatcher increases or cuts fow of current from switchboard will not injure even

-y child's fingers while the
- Like the train dispatcher who directd fan runs at full speed. In addition, the
« + the movement of railroad traffie, the pow4a¥ blades are shaped to deliver a steady cag=
% er dispatcher guides the flow of current tg4 *rent of air in silence, eliminating the an-

= electrified railways. Power lines do no oying hum accompanying operation o
- carry an inexhaustible flow of power at all Rother fans. A motor of new design deve
" times. Instead, the power dispatcher fr ops less heat in operating the fan, result-
i his master switchboard in his own sign ing in longer life for the equipment. The 2
"_"‘ tower, much like that of the train dis< 3 base is of mcﬁ‘,ierihist.ic d_eHEW “'.3-.
Mbatcher, watches the traffic load on vari=—4 Aoals o AN '

us divisions and sends the required!|
mount of current into the line. Small
naster switches on his board control large:
switches at the points of supply. The pow{gts
r dispatcher must also watch his poweng®
“chart” constantly for breaks or accidents«
) &iSon any division and be ready at any time
* ~to cut in emergency power supplies and
- R&:ut out damaged lines. \‘;
LR . k

. Window Made Moistureproof
7 Nj'trnge etween Papes. -
: , -
e D -T']I}' ] H“‘::;L windows wi itr%‘gun gas =
s are being

sealdd] between the two p: N .2 - -
- mstalled in some of [}‘ﬁ]‘:ﬂﬂwrs bﬂng Tuweo views of rubber-blade electric fan. Note that
- built this r to provide moistureproof +. no guard is necessary
4

‘l—r\,.jjn‘:.'.‘.' bl a2 . N T
Q.}K wéﬁ* ] e
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’Chute ]umpers in Gas Masks March on Sk1$

[y e—

\.,“.

Resembling creatures from some strange
world, a group of parachute instructors in
gas masks recently dropped one after an-
other from a Soviet plane, then marched
200 miles on skis. The skis were dropped
from the plane after 3& welve men had

Pistol Bullfts

When a large gasoline
truck caught fire recently
on a California highway,
traffic wistatred in fear
of an explosion. To speed
up the fire, an officer of
the state highway patrol
fired pistol bullets i
the blazing tank of the
truck to release the gas-
oline at many different)
points. This stopped the
formation of gas inside
the tank, which carried
3,700 gallons of gasoline
when it caught fire.

€(Our Bureau of Infor- |
mation will answer ques-

tions regarding articles in |_
this magazine, if accom-
panied by return postage.

-—‘ﬁ;‘h % ____Q'e".m_‘_

Thize group of addly costumed men dropped by parachute from
planes a few minutes before ltarh'ng long march on skis

O Ve Y
landed safely. Thl.t"t}" hours were required

for the long march to Moscow. The dem-
onstration was staged by the instruetors
as one of the lessons in parachute jump-
ing that the Soviet Republic is offering in
training civilians.

eﬂuce Hazard of Blazmg Gasoline Truck

Highway patrolman firing at blazing tank of gagoline truck to speed up
combustion. Punéturing the tank prevefited an € f

:;rfnﬁp.:.t
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Leit, Spotty doing a one-foot balance on

head of Paul Sydell, trainer. Above, Pete

enjoying a smoke, and Laughing Gracy,
found in a dog pound

Sectets of FAMOUS

HA?’E you ever murmured “impossi-

ble” while watching the antics of
famous dog performers at the theater or
movies?

If so, were you correct in your assump-
tion? It all depends on the stunt and who
was doing it.

In movie comedies, dogs frequently are
called upon to do the “impossible,” accord-
ing to Harry Lucenay, who has spent fif-

teen years in fraining canine movie stars, -

including the renowned Pete of “Our
Gang” comedy fame. Veteran of more
than 200 comedies and feature pictures,
this dog has made a fortune before Holly-
wood cameras. But natural born actor and
comedian though he is, Pete himself would
be dmazed at some of his screen antics.
For example, Pete frequently is called

882
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upon to register astonishment by putting
his paw behind his ear while sitting up on
his hind legs. Due to a dog's physical
make-up, this is virtually an impossibility.
How is it accomplished? Simply by hav-
ing the trainer place the dog's paw behind
the ear before starting the cameras and
then shooting the scene in reverse action.
A shot then is made of him sitting up in
a natural position. In the cutting room the
two shots are matched so the action ap-
pears to be simultaneous.

When a comedy script called for Pete to
smoke a pipe, several plans were tried
without success. Finally a profile shot of
the dog was made, the cameras being so
arranged as to cut out a small portion at
the rear. A strip of copper tubing was
then fashioned into a Z-shape so one end



I'hoto upper right Ly Slax

Harry Lucenay and Pete. Above, Kiki doing a balancing act
and Pete pawing over his fan mail

could be placed between the dog's
teeth, and the other on the out-
side of his jaw on the side hidden
from the camera. To this end was
attached a rubber hose that ran
along the hidden side to the train-
er bevond the camera lines. A
pipe was then placed in the dog’s
mouth and his trainer, blowing
smoke through the tube, supplied
realistic puffs. Inasmuch as the
rear of the dog was not in cam-
era range, the rubber hose could
not be seen.

In another comedy, a young
married woman, while making a
cake, accidentally put a pan of
chicken feathers into the ingredi-
ents, The laugh came when Pete
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was given a piece of cake and
started spitting out the feathers.
Lucenay experienced little diffi-
culty in getting this effect. After
the preliminary shots of the dog
munching on cake were taken,
the trainer rolled up some feath-
ers in a compact ball and placed
them in Pete's mouth. Cameras
started grinding and Pete was
told to bark. When he did, the
feathers shot out of his mouth.

In another picture, a college
weakling became the campus hero
when, while being chased by a
dog, he succeeded in winning a
cross-country race. Here the
problem was in keeping the dog at vary-
ing distance behind the runner. When the
athlete showed signs of slowing up, Pete
was to move up within hiting distance.
Attaching a long piece of piano wire to
the dog’s collar so he could govern the
dog's speed from the rear without detec-
tion, Lucenay placed Pete's play ball in
the runner’s back pocket. When the actor
started to run, the dog was after him to
get the ball.

The methods he has used in training
movie dogs can be used successfully in the

MECHANICS

education of house pets, Lucenay
says, A dog to be trained must
have love and confidence in his
master, he warns, Too, he must
be taught to respond immediately
to commands.

“The reason many dog owners
fail at training,” he explains, “is
because they lack patience. They
attempt to teach everything in a
few weeks, when actually, months,
and even years, are required to
do the job properly.”

The early stages of training
should be masked as play, says
the Hollywood trainer. Thus,
knowledge is instilled without
making it a hardship. A hard rub-
ber ball is the best pencil and

Top photo by Stax
Teop, Pete finds this hoop a tight fit. Below, Roberta, a per-
former two and one-half weehks old

slate for the canine kindergarten. If the
puppy fails to register enthusiasm when
the ball first is rolled, tie a string to the
ball and draw it along in front of him.
After he has been allowed to catch the
ball a few times, he will be enthusiastic.
After a time, a newspaper rolled up and
tied with a string should be substituted.
This in turn can be supplanted by an old
basket, or something else light and bulky.
By degrees the weight can be increased.
Then, holding the puppy by the collar, the
object should be thrown and the dog
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commanded to retrieve it.
“If the pup brings the
object back,” says Luce-
. nay, “he should be petted

' and praised. Walk sev-

« eral steps before remov-
* _.ing the object from the

~. dog's mouth. If he doesn't

bring it back, roll it
raround in front of him
until he picks it up. When
he has mastered this
¢ " .+ stunt, he is ready to car-
~ry a parcel or bring in
_* the evening paper in ad-
, . dition to retrieving.”
To teach a pup to sit
« down, says Lucenay,
“w . place your left hand un-
. der his lower jaw and
- gently press his haunches
 downward at the same
=time telling him to “Sit
K. down.” To teach him to
"come when called, a light
cord several yards long
* should be fastened to his
collar. After placing him
in a sitting position walk
away and then give the
command, “Come here.”
_-If he disregards the or-
‘-der, a gentle tug will
»serve as a reminder.
- When the gentle tug fails,
pull the dog slowly to-
ward you, making cer-
tain to encourage and pet
him when he is within
reach.

To teach a pup to lie
down in art indicated spot
and stay there, Pete's
master gives these sug-
gestions: “Call the pup by
‘name, point to the spot
where you wish him to
lie, and then in low, even
voice tell him to ‘Lie
down." Naturally, at first,
he won't understand, so
after telling him to sit
down, pull his front paws
slowly forward until he
is on his stomach, Place

{Continued to page 120A)
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Arched Ceilings Improve |
Indirect. Lighting System.

¥
3 N~ *

Note Auted or arched sections into which ceiling is divided. This treal-
ment has been found an aid to efficient indirect lighting

Intended for large offices and schoolrooms, a new system
of lighting calls for specially constructed arched ceilings.
Emploving nine 250-watt, clear-bulb, incandescent lamps,
it provides more than fifty foot-candles of artificial illumi-
nation throughout the room at desk level. The arched ceil-

. ings, used in the experimental installatidmbsythe Nela Park .

engineering department of the General Electric company,
cause the light to come straight do unitormly,
instead of spreading in a manner annoying to the eyes. The
arched sections in the eighteen-foot square experimental
room are about five feet wide and sixteen inches deep. The
reflecting material is satin-finish sheet aluminum. In a new
building, the cost would not exceed greatly that of an 01':11-
nary ceiling of metal ?ath and plaster.

@[ Autorobile headlights in France must be ye]Z.:f 1n5te:ﬁp

of white on the tl'renr}r that yellﬂw is safer and less blinding,
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Light-Beam Telephone
v 5 Uses No Wires

POPULAR MECHANICS
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Talking into microphone nfv'ii{hl}"‘éru{“n [{E&ﬂlmi!rrr.
L Note Aashlamp on transmitter

.~ Mechanism consisting of a flashlamp
y —and a microphone fed by the same battery

- 18 in transmitting the voice by light
* beam in a erimental wireless tele-
phone developed England. The light

varies with the voice and the variations
are picked up by a photocell at the receiv-
.. ing station and converted into sound. Thus
far the apparatus has been used only for
transmitting the voice across the street.

~ T ‘{lf[ ‘
. Coupe Has Handy Pickup Body
for Carrying Packages

Combining passenger car appearance

with the utility of a small commercial car,

. a coupe with a pickup bedy is being mar-
keted by one of the large automobile com-
panies. The pickup bedy, which is built

wo views of coupe with pickup body for carry
_ large d of ggmall

in the rear compartment, has a load space
of sixty inches in length by forty-one
inches in width. The opening under the
rear deck is sixteen inches deep, whi
permits loading large packages well for-
ward on the platform. When the tail ga

is lowered flush with the floor, the plat-
form is seventy-one inches long, Heavier

springs are used to support the picku
load. The vehicle is designed ESPEC.IHHER

for delivery service and for electrici
\:i

?’M

Mo

plumbers, contractors, oil-field workers
and others who haul compact loads. The
pickup box is constructed of steel pane
with a wood floor that has flush w

irons running lengthwise.
180

Wire Frames for Floral Pieces

Are Welded in Any Shape

Welding wire into skeletons for flo C;
pieces has been developed into a profit- j
able business by William Morelio of Sa iy

—_— =

.M;',"._'\ " .-—-\\ " F_t‘
= e X %'”
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Welding wire frames into a variely of shapes IIPPHE-__
priately designed for Aoral pieces g

Francisco. The frames are twisted intc
pe of hearts, horseshoes, win
symbolic of aviation, crosses, globes, ete.,
suitable for weddings, funerals, or for dec-
orating business houses at special events,
Then the wires are welded to give them
permanent shape and strength.

[ Cold liquid animal hide glue which can

“ be-used in ordinary room temperatures

without special preparation or heating, is
now being, mapufactured. /|
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Geﬂmq, RID of ANTS

TD GET rid of ants, plan a defi-

nite campaign and attack them
in several ways at once because
no one remedy is usually effec-
tive. If you are lucky you will be

4

LS

| ?:f ‘:«:* J..

o]

.

free of the pests in a day but you L g
can be certain of eliminating them - f“‘f’
within a week. ~a ¥

First, keep all food supplies in N Al
ant-proof containers. You will ol
reduce the nuisance when you +—h3
begin to starve the pests out. D

“There are dozens of species of ~
ants, and exterminators use many (ND
different methods of control,” -
says J. W, Joy, entomologist. “If ~9
you go after the pests wholesale -
you can get as good results as the N
experts. But remember that poi- o
sons effective against ants are Y
deadly to humans and animals. A - ,)
poison should be used in small
amounts and kept in a trap where -
only ants can reach it. The best :.:E}
time to rid a house and garden of )

ants is in the 5pr'mg or fall. Dur- Top, ant sirup can attached to stake, and applying treated ‘3

. burlap to tree. Center, lead casting of interior of ant colony.
ing the summer natural foods are Bottom, table leg in herosene, and types of bait traps

B&T
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Attaching poison bait trap to tree and, right, cook-
ing poison ant sirup in factory, filling bait cans, and
model showing wnderground nest of termites

plentiful and ants may not be attracted to
poison bait."”

Most ant poisons on the market come in
non-spillable traps that permit only small
amounts to ooze through holes or wicks.
These are usually safe since little can be
spilled at a time, Most commercial ant
poisons contain some form of arsenic, a
deadly poison. Experts recommend some
brand containing only a small amount of
poison because heavily poisoned baits are
almost immediately effective on the work-
er ants and they die before carrying the
poison to the nest. Bait with only small
amounts of poison eventually is consumed
by the queen and other inhabitants of the
nest. Any liquid poison should be re-
freshed every few days with more sirup.
Half a dozen bait traps in a house or un-
der it should be enough.

Most species of ants are sweet eaters
but they occasionally change their diet.
The so-called grease ants which normally
feed on greases and meats are difficult to
eradicate because they are small and make
their nests in out-of-the-way places. As
a poison for these, mix a pinch of pow-
dered arsenic with some ground-up wal-
nut meats or rub the arsenic over a few
strips of bacon. Place the walnuts or ba-
con near the ant trails but be sure there
is no chance for children or pets to reach
the poison. If arsenic is not available, try
a regular brand of sweet bait with the

MECHANICS ' 4

=

SUBTERRANEAN PASSAGES AND NEST.
KING AND QUEEN ATTENDED BY WOFLEERL
KOTE SOLDIERS GUARDING ENTRANCE

|

-

walnuts or meat, Poisoned food is only
part of the job of control. Exterminating
companies try to locate the nesting places
and wipe out the colonies with poison gas.
You may try the poison-gas system first
and then follow with poisoned food or use
both methods at the same time. Ants have
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been known to nest in
furniture but vou will
usually find them under
a floor or in some part of
the house accessible only
through a small crack.

MECHANICS

Some species travel reg-
ular paths but other types take round-
about routes.

If it is possible to reach the nest you
can obtain complete extermination by in-
-+ jecting small amounts of carbon disulphide
? into it. Kerosene or gasoline may also be

.used. The fumes of these liquids appear
to be deadly to the insects. All fires in the
house, especially pilot lights of gas burn-

" <#%rs, should be put out for several hours.

7 If you can't reach the nest, you may find
-»a small erack near it or about it through
« which the liquid may be injected with an
.oilean or small syringe. Non-inflammable
“carbon tetrachloride also produces an ef-

» fective gas. The gases are heavier than

air and make their way downward.
Most kinds of ants purposely spread

‘> plant lice and scale insects from plant to

- plant, then valiantly fight off any enemies

“ so they may feed on the honeydew excre-

tions these smaller insects produce. In the
#  citrus regions the aphis was a costly pest
# until it was discovered that Argentine
" ants were guarding the aphis from its

. natural enemies. As soon as control meas-
ures were taken against the ants the other
pest was practically wiped out. In some

‘parts of the south Argentine ants have
"4nfested homes until the occupants were

forced to move. These ants are slowly

moving north. Sweet poisoned baits are
- “used to control them,

Naturally, when you start an anti-ant

campaign you must include the g‘ruunda
N u:‘ £ 1"“1

oy

Top, scientific ant nest with glass top uséd fo :tud_\'-
habits, and wood destroyed by termites. .Euﬂ‘m,
preparing te “gas" an ant nhu.v 3

around the house, The wr.'-rk is easier uut-
side since the entrances to nests are easy
to find. The same double offensive of poi-
soned gas and poisoned food should be
used. Place as many as a dozen poison
bait traps around the grounds in the vi-
cinity of trails and holes. Argentine ants
usually nest in the ground at the base of
large trees in well drained spots or under
piles of manure and other heat-producing
rubbish. Other species build their mounds
or pits in the open. Pavement ants make
their homes under stones and some small
black ants nest in rotten wood. Carpenter
ants infest the foundations of houses,
{Continued to page 118A)

- t‘-\-,

*d - . - " i a a A : " J [

889



890

I(?igvél Animals for Movie
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Given ‘Life’ by Animator

Animating wooden animals for Noah's ark scene in
the flm version of “The Green Pastures™

Wooden animals were “brought to life”
for the film version of “The Green Pas-
tures.” The scenario called for a proces-
sion of animals into Noah’s Ark. Minia-
ture animals were carved, animated by
L. S. Manning, animation expert, and then
m to ark two by two.

A
Agitator for
es Ti

Developing Tank
on Small Film

Designed to pro-

duce better results

| and to permit the
e photographer to

devote his time to
other work, a new
agitator for the
film developing
tank is available.
It is offered for the
proper agitation of
Leica and other
miniature film and
eliminates the un-
satisfactory meth-
od of tank agita-
tion by hand. It consists of a eylindrical
body of perforated sheet metal with an

POPULAR MECHANICS .

»

electric motor located inside. The devel-
oping tank is placed on a round table on
top of the eylinder. Turning on the motor
produces an oscillating motion, which is
said to be the best action for proper de-
veloping. An automatic time switch which
will stop the agitator at the expiration of
the developing period also is available.

=pas :
Sandblasting Bathh Tub Makes
Enamel Coat Last Longer

Roughening the surface of formed metal
bath tubs makes the ground coating of
porcelain enamel adhere closely and re-
sults in a finish which will last a century.
The roughening is done by sandblasting,
the sand being driven through the nozzle
of the hose under an air pressure of eighty
pounds. Proof that the porcelain enamel
would withstand four baths daily for more
than 100 years was established recently in
a special test. A 480-pound weight was
dropped into a tub by a special machi
twenty-three times per minute until
total of 139,000 times had been rolled up.
This was equal to four baths daily for 102
years, according to research men w
pointed out that dropping the weight pro-

duced the effect of an average-weight 1:-@1"?.‘: .

son stepping into the tub and bathing.

of ymetal bath tub @
£ 2p () /_.._:.%7),,5,

Waorkkman in pretective costume as he sandblasts
i:flﬂﬂl‘
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Ship’s Crew Fights

“Snow in the tropics,” they call the bliz-

zard of foam shot from hose lines on Ger-

man motorships as the crew engages in
fire drill while cruising tropical seas

Fire with Snow/in Tropics
T ;' A ’({,-L L2010 At

J

—

o

Cd

T Wt

L

Decks are flecked with lather from the fire

extinguishing apparatus, whose pipe lines

reach every part of the vessel, At low pres-
sure the foam pours like batter
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Above, walleyed pike cought with bait-casting
tackle and deep-diving lures. Left, this muoshie
is a worthy epponent of any angler. Bettem, a
plug fooled this bass. Opposite page, the long
whippy rod gets trout, crappies and blue gills

e LATEST

e ' . ; . kT

b | »

\d | =1 % Bo r

- . L) ITH many kind< of fish to be

caught and with thousands

\

al

i. styles of rods, reels and bait-
‘ casting lures from which to se-
-6 lect, it's not easy for a beginner
o @ to pick a serviceable outfit, espe-
. cially if he wishes to budget his

expenditures.

How heavy should the rod be?
Is there an all-around rod for
bass, pike and big pickerel? How
many lures does a fisherman
need? Is a fifteen-pound line
heavy enough for northern pike?
These are just a few of the ques-
jons bothering the novice.

When a fisherman begins to as-
semble an outfit he naturally di-
vides it into these fundamental
accessories: a bait-casting rod
with case, a reel, a line or num=-

s : v .F :l‘.',""." ‘-»'
.‘;‘l‘;";-|.' - . 4’ h‘



in FISHING TACKLE

ber of lines, leaders, 1!.11_{;31+ a box for car-
rying equipment—and a few “fishing
gadgets” such as a hook disgorger, a small
scale for weighing and a stringer.

When selecting a rod for bait casting,
the problems begin. One angler insists
bamboo rods are the only thing. Another
says a solid steel, one of those whippy
rods that make you think of fencing, is
just right. A third advises a drawn tubu-
lar steel rod. There are also rolled steel
rods that are inexpensive and durable.
Which shall it be?

In choosing, keep these things in mind.
A five-foot rod usually is desirable for
bait casting. Bamboo rods have lots of
action, but require more care. A steel rod
will take more punishment day in and
day out. All will catch fish if you do your
part, but for rough work on lake and
stream the steel “fishing weapons” un-
doubtedly last the longest.

You can buy a serviceable tubular steel

rod in three pieces for as little as $1.95.
Of course, the lower-priced rods do not
give all the working qualities, resiliency
and fine finish you get in weapons which
cost more, but they will toss lures and
enable vou to catch fish.

A solid steel rod may cost from five
dollars to fifteen dollars. These have
blades made for light lures as well as
stiffer ones to handle heavier lures. I ree-
ommend the stiffer blade for all-around
use, The fisherman who has about twelve
or fifteen dollars to spend for a rod that
will last for many years should consider
the hollow drawn steel or bamboo rod.
The drawn tubular steel is the newest
thing in rods, being light, durable and
beautifully made.

Whatever type you buy, pick one with
the action needed for your fishing. You
can't handle a heavy northern pike well
on a rod designed to cast the lightest lures.
Many manufacturers make rods that are




.
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light, medium, and stiff in action, so you
can make your choice. For catfish, north-
ern pike, muskies and other heavy fish
you need a five or a five and one-half-
foot rod with fairly stiff action. You can
get them in two or three pieces.

For small-mouth bass and northern
large-mouth bass choose a five-foot rod.
If you like lightweight lures, the rods can
be on the “light side.” If you want to cast
plugs a rod classed as “medium” is better.
For sunfish, crappies, perch, rock bass,
and other small fish, it's more fun to use
a seven and one-half or eight and one-
half-foot fly casting rod, even if you're us-
ing bait. You can have a lot of sport with
the long, whippy rods, and they can be
bought for as low as two or three dollars.
If you spend from six to fifteen dollars
for one of these fly rods you can get one
that will last for years.

Every fisherman realizes the importance
of the reel in bait casting. Reels are like
fine watches in their mechanism, if you
buy one in the medium or high price
range. You can buy a reel for as low as
a dollar or two, but in the four to fifteen
dollar price class are the reels that give

oy M iz} - & -

POPULAR MECHANICS

‘many fishermen a lot of sport and
+ service, A good reel is practically
a lifetime “fishing partner.” It is
much easier to cast and catch fish
now that reels are being made
in the medium-price range which
have level winding and anti-
backlash attachments. If you are
not a skilled caster, I recommend
a reel with either or both these
improvements. The level winder
is a sort of “needle’s eye” through
which the line passes as it is
reeled on the spool. The attach-
ment is geared to the winding ap-
paratus to move back and forth
whenever the reel handle moves,
placing the line evenly on the
spool and eliminating the hit-or-
miss method resulting from use
of the thumb and forefinger.

A comparatively new kind of

Top, a good day's catch. Center, steel rods landed

these northern pike. Bottom, fighting a mushie.
Note the pull on the rod
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Model Cigar-Box Houses
Built as Latest Hobby |

reel that fishermen are
finding waluable meas-
ures the length of each
cast with a meter built
into the reel. After you
have cast a lure, a glance
at the meter tells how far
you tossed. The reel also
can be used for sounding
the depth of water when
looking for a weed or
gravel bar. Equipped
with a level winder, this
reel not only does the
work of any good reel,
but also is a working
yardstiek.”
~ Braided silk lines usu-
ally are recommended,
I}_ﬂeing strong and easy to
“ cast. A line testing from
twelve to fifteen pounds
--usually is recommended
+for the caster out for
« bass, and a fifteen-pound
‘line is a good all-around
‘one for walleyed pike
uﬁ"“d northern pike. For
‘muskie I recommend a
+line testing from fifteen
to twenty-four pounds.
Lines should be well
dried after each trip. The
old-fashioned method is
to-stretch the line be-
tween two nails driven
into a tree, but now there
are line dryers which
eliminate much of the
time and trouble.

When we come to lures
for the bait caster we get into something
controversial. Every angler has his fa-
vorite “plug” or other pet lure, and each
has his own ideas as to the proper lures
to use under various circumstances. I be-
lieve every fisherman should have at least
one or two lures of each of the following

. classifications: surface, semi-surface, deep
diving, underwater metal, and spinners
"and fly combinations, Fishing conditions
and situations vary so the wise angler goes
prepared to meet the varying conditions.

For instance, you wouldn’t use a plug
lure when casting a shoreline with thick

¥ (Continued to page 116A)
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Two examples of the new hobby. Note the artist’s close attention fo
detail in laying out the grounds of each house

Building miniature houses of cigar
boxes and decorating them with tiny fish
ponds, bird cages and flower gardens i%
the hobby of a Missouri woman.
called “The Flower Garden” is built on a
three-foot platform. The house is fash-
ioned from a cigar box with strips of a
leather belt for roofing. Artificial flowers
and shrubs are scattered realistically
about the garden, in the center of which is
a small pool made of glass. It took 105
hours to make that model. The miniature
homes are painted carefully and other de-
tails are constructed to give the finished

models a natural appearance,.-
- i .

]
-
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" Motor Saw Tilts at Ahg
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e
markings, soft green
clouds on a cream back-

- ound, bands of
While Table Remains Level &3¢, 25005.2, 2o

l

L]
v .
v
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ing power saw has been developed
which cuts at an angle while the table
itself remains horizontal, relieving the
operator of any effort in keeping the
A § work from sliding. The rotary saw and Shuckpronf Wiring

’
oo "J z ?I L';-A Instead of a tilting worktable, a tilt-
- i — r;
« L2

shades crossed by green
bars, and light and dark
waves contrasted with
crystal-clear quartzareas.

Is Safer

Designed to replace

‘Ffa or the Farm

\ *-E'mn views of the worktable with
wounterbalanced power saw which
Vg can be tilted at any angle

and unprotected wiring

hazardous outlet boxes
found in many fa 3
buildings, a new shm:%-g

proof electrical syste
has been devised. It in-
cludes a porcelain outlet
box and non-metallie
sheathed cable which will
be protected by strips
board up to seven feet
from the floor. Presen
wiring in almost all barns
is fully exposed, creatin

W

g
L

L=

o B T
(—{ . “its motor are adjustable as a unit. Raised
“or lowered by a hand wheel, the ten-inch
dblade can be locked in position with a
slide bar bolt, a gauge indicating the an-
*gles from zero to forty-five degrees. Ad-
justment is facilitated by a counterweight.
When it is desired to use the table top for
., other work, the saw blade is easily low-
~ ered. Depth and angle of cut ean be va-
% ried with great accuracy.

D
' Marble Given Luminous Beauty
by Processing Natural Stone

?61 Translucent marble whose sub-surface
color and beauty of texture are brought
out by a special process has recently been

“.made available for architectural decora-
n. Research workers studied the calcite
crystals which compose marble, and de-
termined the crystal structure best adapt=-
ed for transmitting light. Then they de-
veloped a process which reveals the light
and color in the selected stone, Six color
styles in this translucent marble are avail-

able deep Wth g

UD,/W(,I}’I/

the hazard of an electri
shock strong enough to kill livestock.
Wiring is liable to corrosion in barns be-
cause of dampness, the presence of gases
and the use of disinfectant sprays.

Shockproof wiring system hu!aﬂl in barn. N

g (;] f),(

.—;‘W-‘
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Tri-Motor Plane to Span Sea from Germany

may fAy the Berlin-New York route.

When the German Lufthansa inaugu-
rates its transatbertivc AT service to®the
United States, tri-motored monoplanes
with accommodations for fourteen passen-
gers will probably fly the route. An ar-
tist’'s cut-away drawing of the air liner
shows a crew of three in the forward cab-
in—flight engineer, radio operator and
pilot. Behind them is a smoking room
with facing seats for four, and in the main
passenger compartment are ten adjustable
arm chairs, Beneath the main cabin is
space for luggage, while mail and freight
are stored in the section to the rear of the
washroom. The permanent antenna strung
overhead is supplemented by another
trailing beneath with an “egg” weight to
keep it clear of the ship. Fuel tanks can
be seen in the cut-away portion of the
wing, and on top of the rear of the motor
housing is the fuel loading tube, There is
a ventilation intake in the roof above the
washroom door, and each cabin seat has
its individual air duet. An auxiliary altim-
eter for passengers is mounted above the
rear seat. The plane is a Junkers with
Schwerol motors.

{[Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.

m— e ————

Cut-oway drawing showing interior arrangement of Eri-motered German monoplane of the Eype which

Forw cabin seats three-man crew
F 08 .
at Rides Brake Beam of Train
Ninety Miles in Storm

From OQOakland to Sacramento, Calif,,
ninety miles, a half-grown cat rode the
brake beam of a fast passenger train
through severe rainstorms. At Sacramen-
to, a car inspector found it still clinging
to the brake beam, almost dead, but it re-
cuperated rapidly on a diet of warm milk.

ac

Trainman removing cat from brake beam after its
wild ride through stormy night



Children’s playrug is imprinted with nursery

rhymes and layouts for games, such as chech-

ers. The field colors are ivery and toupe and

the features are red, green and chocolate.
The rug comes in lour roam-sizes

Left, demonstrat-
ing how garment
can be run through
self-adjusting
wringer without
damaging bultons,
or even a watch
left by mistahe.
The machine does
a therough job of
wringing, too

Above, “tearless” szlicer for onions does
the work much faster than by hand.
Airtight compartment prevents escape
of the onion fumes. Slicer also handles
carrots, potatoes and vegetables. Left,
chick on top of utensil “cheeps™ when
cgg iz boiled to solidity desired. The
timing iz regulated by the amount of
water placed in the top compartment




Lamp Ffor children's reom,
or the sick room, emits a
soft glow after the electric-
ity is turned off. The ma-
terial producing the glow is
applied to the shade in
manufacture. The lamp can
be washed when soiled

Above, frying, broiling and cooking in
glass on tep of the stove is poasible
with these Pyrex saucepans and fry-
ing pans. Right, center, baby carriage
folds in ene motion for stowing in the
trunk of the car. It iz ne larger than
a suitcase when folded. Right, bottom,
chromium-plated pitcher in the meod-
ern meode, shaped like the stacks of
the ocean liner, “Normandie"

e s el it v aa
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Campaign to Fingerprint All
Waged as Safety Aid
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Taking fingerprints of citr=s rkeley az cam-
paign was inougurated

a0
32

Fingerprinting of all citizens as a safety
measure and a means of prompt identifi-
*e::atiun in emergencies received an impetus
recently in the campaign launched in a

/= California city. At Berkeley a drive for
the voluntary g o met an
unusual response, with civic leaders offer-
ing their own prints to inaugurate the
movement. Police and fire departments
made a house-to-house canvass and the

g

%Qﬁganizatinns took records of their own
members and filed them with local au-
®Adihorities. All the records will be placed in—
@ he civilian files at Washington. Similar’ =
campaigns are being waged in other cities, ;

N
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“Dry Ice’”” Makes Blasting Safer
,; :b 50 in Mining of Coal

Safer blasting for the miner, more and
larger lumps of coal for the operator and
a stronger explosive effect are claimed for
the use of Dry Ice, solid carbon dioxide,

-8

‘é ml’msﬂng assembly patent tly. self-
& U ’ :y AN o w20

n e—

\a
"Bry

‘\Npaeking around ice cream, is placed

chools cooperated by taking fingerprints )
of all pupils. Many civic and social or- =

ECHANICS 4
~
Ice, that substance in common use f \

op of the charge of blasting powder, ﬁj\
lycerin or dynamite, which previouslyy,

og
r‘\has been tamped with clay or stone dust.

This clay or stone dust aets as an insula
tor to prevent the Dry Ice from freezin
the explosives. When the charge is set o
by fuse, the heat of explosion vaporize
the Dry Ice, forming a volume of carbo
dioxide gas which cushions the explosim
effect and distributes it over a greater
length of the hole. This means that the
shattering shock is reduced and the
amount of fine coal dust kicked up is less,
resulting in a larger proportion of lump
coal. Yet the strength of the explosion is
said to be greater because the carbon-
dioxide gas adds its expanding and b

ing effect to that of the blasting-powder
gases. On the other hand, any flash re-
sulting from the explosion is instantly
stifled, because carbon-dioxide gas is a
good flame smotherer. Frequently in coal
mines dangerous gases such as “fire damp”
are present and a flash ignites them, caus-
ing a blast perilous to the miners,

ol

0
e for Boring Hole Straight
Directs Drill or Auger

Adjustable to different angles, a guide

for |]DI‘IH§ holes straight directs various
- sizes of drills or

auger bits. It is
used on wood or
metal. For angle
work, the guide is
mounted on an _
axis which isy’
locked at the posi-
tion desired by set
screws, The d
vice clamps on th
edge of the timber
and can be used
for drilling holes in boards ranging fro
three-fourths to three inches in width.

@[Popular Mechanies Magazine does no¥
publish the name of the maker of, or deal-
er in, any device described in its pages, b=
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped,

.
dressed nvelnte. %
J— e r. I .‘-r | J‘M‘ :



A.C.-D.C. AMPLIFIER
and B-ELIMINATOR
for Small Sets

By Stanley Johnson

7OU ecan build this inexpensive one-
stage amplifier unit and use it to in-
crease the output of any small receiver, It

will also supply B-voltage for your set
and operates on either alternating or direet

As it is entirely self-powered, the input terminals of
the amplifier unit simply replace the headphones or-

dinarily used. It is very compact and easy

With a good crystal set connected to the input ter-

minals and tuned to a local broadeasting sta
amplifier will operate a magnetic speaker.,

A single, type-12AT tube is employed in a simple
and efficient a.c.-d.c. circuit, This tube is a combi-

nation power rectifier and pentode ampli-
fier that offers unusual possibilities to ra-
dio experimenters with limited pocket-
books. Operating direct from the 110-volt
power line, filament voltage for the tube
is supplied by the 360-ohm dropping re-
sistor which is built into the power cord
specified. Fig. 1 shows an “X-ray" view
{Continued to page 136A)
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By Lewis Winner

ALTHUUGH only three tubes are used
in this simple breadboard style, all-

wave receiver, loud-speaker results are

possible not only from American short-

wave stations, but

from foreign points

ALL-WAVE

signal to the magnetic speaker.
The wood-base and metal-
panel dimensions are given in
Fig.1. An aluminum panel was
used in the original model. A
hole is cut in the panel for
mounting the speaker, Inci-
dentally, be sure that the alu-

minum frame of the speaker is
insulated from the metal panel; a ring of
heavy cardboard will answer the purpose.
Drill oversize holes for the mounting
screws, use fiber washers and center the
screws in the holes, otherwise there will
be a short circuit.

as well. Of course,
general broadcast
reception is also
available with good
volume and pleas-
ing tone. Anyone
can build a bread-
board set of the
type to be described,
no previous expe-
rience is necessary,
there are no coils to
wind and few tools

Five pairs of plug-in

coils that cover all

wasté bands Ffrom IT
to 560 meters

are required. The
parts are inexpen-
sive, but have been carefully se-
lected to insure good results.
A tuned stage of radio-fre-
quency amplification, with a
type-6D6, or T8, tube, is followed
by a regenerative detector em-
ploying a 6C6, or 77, tube. Plug-
in coils are used; they are
wound on a new material which
has been found to have unusual-
ly low losses and therefore pro-
vide a high gain. An impedance-coupled
audio system, with a type-38 tube, pro-
duces good quality, and also a very loud

L]
+

1
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THREE-TUBE -
RECEIVER .

A schematic circuit diagram is
shown in Fig. 2, and the battery
hook-up is given in Fig. 3. The
builder ean substitute a 6-volt trans-
former for the storage battery, and a
B-eliminator for the B-hatteries if
he wishes to do so.

The various parts are mounted on
the baseboard and front panel as shown
in Figs. 4, 4-A and 4-B. All sockets are
of the isolantite type, mounted on '2-in,
metal bushings. The antenna, ground
and battery posts are mounted on i by
%8 by 2-in. bakelite strips, also support-
ed on Y2-in. metal bushings. A stand-
ard twin pin-jack strip is used
for the cord-tip pins of the mag-
netic speaker, or phones may be
substituted for the speaker at
any time. Fasten the parts to the
baseboard with wood serews and
use ordinary hook-up wire with
(Continued to page 13TA)
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Shadow Box Tells When to Tune In Programs

HIS “shadow-box" station-schedule

reminder simplifies the problem of re-
membering when to tune in a certain radio
station for a favorite program. It can be
built for about one dollar, and is operated
as follows: When the evening paper ar-
rives, check the radio programs for im-
portant broadcasts, Most of these will
come through five or six near-by stations,
which are listed on the translucent panel
of the shadow box. This panel also con-
tains a column divided into quarter<hours,
and a series of sliding pins, one for each
time division. A lamp bulb at the rear of
the box casts shadows of the pins on the
panel. Thus, when you find a program
that you want to hear, you simply slide
the proper pin in or out until the tip of
its shadow points to the station that will
broadcast the program.

Construction is simple and the follow-
ing parts are required: Some Yi-in. or %=
in. wood such as walnut, mahogany or
maple. Plywood paneling may be used
but it is not as satisfactory as solid pieces.
One porcelain lamp socket and a 15-watt
bulb either white or colored; a small 110-
volt toggle switch; a pilece of single-
strength window glass; a quantity of large
white-headed bonnet pins at least 3 in.
long; miscellaneous nails, screws, wire,
a.c. cord and finishing materials,

The box shown in the photos was made

{Continued to page 13BA)
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Cord used to space turns when

winding sets of short-wave plug-in

coils, may be of different colors to
identify each wave band

Below, logging aid for
all-wave receiver dial
shows intermediate
points between major

graduatjons
al

%W\, WIRE HANDLE
Ty k"

Teo increase sensitivity of old
receivers, connect short length
of insulated wire to stator of
first r.f. tuning condenzer and
merely coil it around stator
lead to second section

colL OF ﬂ:ﬁumfn WIRE
- ¥

445 STATORS
Oll__ll€ 31, ° oF

M T T[ GANGED

TUMING

COND.

Below, inexpensive insulating bush-
ing. Drill oversize hole for screw,
and Fface tapered sides of washers

through metal base

TOP DISK

Hand drill saves time
when a twisted pair of
insulated leads are re-
guired for wiring fila-
ment circuils

. WIRE CLAMPED THROUGH

Above, line filter casily installéd in or :F

near rectiier, eliminates noisé ﬂceiﬂei i
through the eleciric line which furnishes

power from wall outlet. Line balancer /
serew is adjusted For least noise with
best signal. Left, portabie rodis 8

suitch turns your L__ — g
receiver on or off ?
at any predeter- [ )| BUTONE GRID STRAND] .

mined time: also ONE o2
suitable for lamps ETWLHD: Fﬁ:ﬁnﬁ
or yard lights OF GRID ! 'REMOVED|
WIRE | & e s |
BAASS MACH FIL. GRID
“a_ SCREW SUPPORT PPORT |

@ 0+l MILLAMMETER

HEAT APPLIED, GENERATES
EEII.RE!TIIIINMTEB oN I'l'1 ER

N

FIBER
FRUCET

! il
55 VATHERMOCOUPLE  (ONE TERM)} -7 OTHER

. TERM,
3 maar

Experimental thermocouple made frem breo-

ken 201-A tube. Filament supporting unres

are cut to 1 -in. lengths and bent outward to

each side. No. 30 bare copper wire is sol-

dered to one filament support, passed fightly

over the grid wire and soldered to other
filament support

805
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: Rihbog _ﬁ-]_fiaﬁer'ies Are Flexible

Ll

B-Batteries that may be spread, rolled or folded

)  Portable ribbon-type B-batteries for

“* belt receivers and hearing aids, are now

. available with 2215, 67% and 135-volt

positive taps. The cells are soldered to-

‘wgether, usually in groups of three, in se-

~ #-ries, in insulating tubes woven together

. with tough paper ribbons in such a way

that the battery may be folded in many
odd shapes for portable purposes.

- - : :

g b é’% Kit for Experimenters

Consisting of
twenty or more
assorted pieces,
this handy kit of
gears enables the
experimenter to
gang up various
% tuning arrange-
*J ments of his own
design, vernier
dial controls, relay

&8

POPULAR MECHANICS

gadgets and electrically operated devices.
The assortment includes bronze, brass,
fiber and iron types with a wide variety of
pitch and face diameters and number of
teeth. There are also three small brass
shaft-mounting pulleys for driving cables,
bands and belts, These inexpensive parts,
usually difficult to obtain from ordinary
sources of supply, provide the experi-
menter with a practical means for carry-
ing out many interesting and useful idea

Intermittent Reception

signals suddenly disappear for short peZ
riods, test all tubes in the set. If tubes are
not defective, an r.f. by-pass condenser
may be momentarily shorting or a resistor
opening at certain temperatures.

F 33—
Midgg’;tj Sfet in Mirror Cabinet |

When a crackling sound is heard and i

.

Ny =
) @)
-{_‘f

L

“Mirror” set showing speaker grille and wnl'rnl: g
Completely housed in a neat glass cabinet, 5

this compact receiver employs six tubes

and may be operated either on a.c. or d.c.

current. Mirror cabinets of unusual de

sign are now much in vogue for small sets.

@[ Blueprints covering radio constructi
articles in past issues can be obtained for
25 cents each; material lists are availa
without charge on receipt of postage.

NEXT MONTH—AIl-Metal Two-Tuber for Short Waves. A simple lnw-r:ost_ set

with hand-wound coils, easily portable and may be operated with the amplfﬁer

and B-eliminator unit deseribed in this issue. Other features include: AJI_:lphﬁer
for Guitar; Rechargeable Pocket Batteries, for hearing aids and belt receivers




DRESSING SEATS o

CLOTHES HAMPERS

0. J. W. Hansen

ISGUISED by modern lines v, S EJ.I_I'IHG-';‘:;_' :._._____T-:-_-,.:l!

and a comfortable, padded T _ioweRu, 7 x50/ +
seat, the commonplace clothes |
hamper now ranks as a piece of s = | p

furniture appropriate for the e
bathroom, bedroom, hallway or __EL-IGWE
dressing room. It may be fitting- .
ly called a *hamper-seat.” For s g |
a moderately large bathroom or =
bedroom the design shown in =
e

Fig, 1 gives a pleasing effect.

The material used is Y2-in, ply- .ﬁf_; 1 G '—q_,_—:'b__%_{‘
wood. The end pieces are made E.L'm:ﬁ!\-e/":_ ‘?*fﬁ_
first. Six Y by lg-in. grooves, *

three on each side of the center
overlay, are cut, the blind ends
of these grooves being concealed
with %2-in. brass “caddy” balls.

LOWER LID GROOWED TO
ALLOW FOR THICKMES OF COVERING
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cealed with wood putty

and finish. The sides are
grooved horizontally, the
lower groove being lo-
cated directly over a
groove on the inside
which holds the bottom
and is held by serews in
the same manner as just
explained. Also, a strip
of wood, projecting 3% in.
above the surface of the
side, is glued in the low-
er groove to conceal the
screw heads and add a
finished edge near the
bottom. A strip of l2-in.
plywood, 1 in. wide, is
glued to the outside top
edge of each side. The
top consists of two pieces
of 12-in. plywood screwed
together. The lower piece
fits between the sides
while the upper piece
projects beyond the sides
slightly. A shallow
groove, to take the cover
fabric, allows the lower
piece to be screwed up
flush besides concealing
the tacked edge of the
fabric. For upholstery
yvou can use a layer of
hair, eovered with a lay-
er of cotton batting and
then the cover fabric—
preferably a washable
imitation leather in white.

The same general
methods of construction

=
ol

BOTTOM BOARD,

" lw
137X 142

are applicable to the

A similar groove, 5 in. long, is routed in
the center part, a vent hole is drilled at
the lower end of the groove and a 1-in.
brass caddy ball placed at the upper end
to serve as a handle. Then top and bot-
tom edges are cut off at a 70° angle. On
the other side, grooves are cut to take the
sides and bottom. Those for the sides
should be located directly under the out-
side groove nearest the edge, to permit
flat-head wood serews to be driven through
the end members to hold the sides secure-
ly in position. The screw heads are con-

other designs shown in
Fig. 2. For finish, smooth the surface with
sandpaper, apply two coats of enamel un-
dercoat and then two coats of eggshell
enamel. Pastel shades are appropriate, in
the same or a complementary color to that
of the room where the hamper-seat is to
be placed.

@[ Excessive steaming of bathroom walls
may be prevented by slipping over the
bath-tub faucet a length of rubber tubing
the free end of which is kept submerged
when filling the tub.



POPULAR MECHANICS
Comfortable Swing Easily Made

Lamp Shade Adjusted for Height

Quickly adjusted to any distance above
a lamp, so that light will spread over a
large area, this
cork shade holder
slips right on the
lampecord. The
cork must be large
enough to fit
snugly in the neck
or apex of the
shade and have a
slot cut lengthwise
to allow placing it
centrally on the
cord. When the
shade is pushed
over the cork, it
tends to close the
slot tightly over the cord to hold the whole
assembly in place.

Golf-Bag Cover of Rubber

If you are ever caught in a rain with
an open golf bag, this simple cover, which
can be slipped in place in a jiffy, will save
you the extra work of drying and polish-
ing your clubs.
Made from a sec-
tion of inner tube,
the cover costs
nothing, and it can
be folded and car-
ried in the bag or
even in your coat
pocket, Select a
tube large enough
to slip snugly over
the bag and cut
off a section 18 or
20 in, long. Round
one end with a
pair of scissors, turn it wrong side out and
sew it together. Then turn it back and
the job is done.

Heating Linoleum Rolls

Before unrolling linoleum, warm it by
directing an electric radiant heater into
one end of the roll, which will soften the
material from the inside and prevent
cracking. An electric fan may also be used
to help circulate the warm air through
the roll.

909

Carcass of truck tire between the beads is cul away
to leave enough tread for @ comfartable seat

Safe and eomfortable for small children,
this swing is made from an old truck tire
in a few moments. About two-thirds of
the carcass between the beads is removed,
after which the tire is turned wrong side
out, leaving the remaining third of the
tread for a seat. Chains or ropes attached
to the beads and spaced with a rod or stick
suspend the swing from a suitable support.

Carving-Knife Blade Is Sheathed
to Protect Cutting Edge

If you are in the
habit of keeping
sharp carving
knives in a draw-
er with other cut-
lery, strips of cor-
rugated cardboard
slipped over the
blades will protect
the cutting edges
against nicks. Besides this, the sheaths
are a safety precaution against acciden-
tally cutting your fingers when reaching
in the drawer for other articles.

Fr—LCARDBOARD
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Screens Painted Economically
with Felt-Covered Roller

Roller is soturated with paint and then run back
and forth over the screen wire

For painting screen doors and windows,
one painter claims that he can do the
work faster and more economically with
this felt-covered wood roller than he can
by using a brush. The felt is saturated
with paint and then rolled back and forth
across the screen by means of the wire
handle provided. When not in use, the
roller should be removed from the han-
dle and kept in a fruit jar partly filled
with kerosene.

Leg Reflector Always in Motion
When Riding Bicycle

Attached to a
trouser guard, and
worn on the left
ankle, a red re-
flector of the type
shown is in mo-
tion as you pedal
your bicyele,so
that it is more
likely to be no-
ticed by a motor-
ist approaching
from the rear. The
method of attaching the reflector is as fol-
lows: Take a strip of sheet metal and
drill it near the ends. Then slip it between

REFLECTOR

POPULAR MECHANICS

the guard and the ankle and bend it over
so the reflector screw can be put through
the holes.—Robert Putzer, Oshkosh, Wis.

Rubber Tubing Is Strengthened
by Rolling Ends

Small rubber
tubing used in the
bathroom and
kitchen will last
longer if the ends
that are slipped
over the water
faucets are
strengthened by
rolling them so
that they do net
become enlarged
or torn. To roll
the end of a tube, slip it over the end of
a penholder and roll it back after apply-
ing a thin coat of rubber cement.

Lawn Sprinkler Position Changed
Without Shutting Off Water

Instead of shutting off the water every
time you want to move the lawn sprin-
kler, tie a long, stout cord to the latter so
that you can pull it to any location with-
out getting wet or walking in the wet
grass, On some types of sprinklers that
have a tendency to overturn when they
are pulled about, it is a good idea to fas-
ten them to a large disk, or even a pie tin,
which will slide readily over the grass,
' gk |

™ |

A simple idea but one that may save you many Iltlpl
when constantly changing pesition of lawn sprinhkler
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Hints When Fishing Along Wooded Shores

LINE LOOPED
ARDUND ROD N, =

e

‘(HUBEER BANDS

e

Whipped to the end of your fishing rod with thread,
a large hook from which the bark has been removed,
often solves the problem of retrieving wour line if
entangled in a tree when fishing along wooded shores.
To aveid losing your bait while passing through
brush, keep both the hook and bait in ¢ small wide=
mouth bottle held on the rod near the handle with a
couple of rubber bands. If the bottle iz partly filled
with water, it will keep the bait from drying out

Adjustable Mounting on Cruiser Carries Outboard Motor

With this adjustable mounting screwed
to the transom of your cruiser, a small
outboard motor can be carried as an aux-
iliary plant for use when additional power
is needed, or for an emergency in case the
cruiser motor fails. The motor, securely
fastened to an oak crosspiece on a sub-
stantial mounting made up of brass or gal-
vanized pipe and fittings, can be slid down
for use when needed, or up again when
not required. The sliding movement is
made possible by fitting a couple of pipe
tees to each end of the crosspiece with
nipples and flanges as shown. The tees
are reamed to a sliding fit on vertical pipe
rails, which are securely bolted to the
transom. Small holes drilled through the
rails, near their upper ends, permit inser-
tion of steel pins to hold the crosspiece in
the upper position when the motor is not
in use. When screwing the vertical rails
to the transom, be sure their lower ends
are at the proper height above the water-
line to allow the outboard propeller to
reach the correct depth when lowered.
Due to the presence of a rudder on cruis-
ers, the outboard tiller is removed and the
motor locked in straight-ahead position

]

A PIPE, LENGTHS ARE

% 127 LESS THAN

i DISTANLE FROM WATLE(

St LINE TO OUNWALE |
[

LT T T T ML W P S

Outboard motor carried on cruiser with this mount-
ing is guickly lowered into water for use as an aux=
iliary power plant in case of an emergency
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lS YOUR basement damp, or

likely to become flooded dur-
ing rainy weather? Most leaky
basements might have been made
watertight if good construction
practice had been followed when
the foundation was built. A well
constructed basement should be
just as effective in keeping out
water as a swimming pool is in
keeping it in! However, much can
be done to minimize water leaks
and in many cases the trouble
may be overcome completely. The
first step is to locate, if possible,
the source of the water.

Checking the Drainage System:
Strangely enough, we must look
first to the roof. Leaky eave troughs, as suggested in Fig. 1,
are often the remote cause, Obstructions, such as roofing
gravel or leaves, may block up the trough, causing it to rust
and leak. Water then runs down the side of the building
and accumulates next to the wall, where it gradually seeps
through into the basement. Sometimes the soil next to the
wall slopes toward it, forming a pocket, where water col-
lects after a hard rain. Another offender is a clogged drain
tile into which the downspout empties. The tile becomes
clogged, causing the water to back up against the wall and
seep through.

Outside Walls: If the drainage system is not at fault, or
the building is so located that it cannot be adequately
drained, provision must be made to waterproof the wall so
that seepage will be prevented. Undoubtedly the best way

1 hoxe Wadek
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[EAKY BASEM

to do this is to dig a trench wide enough
for a man to work in, and as deep as the
foundation, along as much of the wall as
is usually damp., See Figs. 2 to 5. If your
wall is built of brick, stone or cement
block, the mortar joints must be raked out
to a depth of 12 in. and all eracks cut back
in a V-shape, as in Fig. 3. The wall should
then be thoroughly sprayed with a hose,
after which the cracks are

T —--' @ WALL

At UNDERCUT

GROOVE gA

— Fo
.....

filled with a mortar consisting
of cement, 1 part, to sand, 1%
parts, and rammed in tight
with a calking tool. The rea-
son that the walls are kept
wet is to prevent the absorp-
tion of water from the new
cement in the patches. If this
cement dries out too quickly,
it will not stick. A grout of
cement and water, having the

WET CONCRETE DRIED WITH
BLOW TORCH

ing” and faking, caused by
the wall absorbing the mois-

consistency of thick cream, is
brushed over the entire sur- |
face next. This is followed

HOT TAR OR EARLY CEMENT”
MAKES WATERPROOS JOINT

ture out of the new material
before the chemical action is
over. On a wall of solid con-
crete, which is in fairly good
condition, two coats of hot
tar, as in Fig. 4, may be used
instead of the cement plas-
ter, with good results and
considerably less work and
expense. However, the tar
is not effective over a ma-

(8

immediately by a coat of cement and sand
mortar (1 to 2 mix), about 3 in. thick.
The mortar should be well worked with a
wood float and when hardened sufficient-
ly, roughed with a piece of wire lath to
form a good hond for another coat, which
also should be 3§ in. thick. As soon as the
cement has set, the new surface should be
kept wet for several days until the cement
has cured. This is done to prevent “craz-

sonry wall,

If it is possible to secure drainage, a line
of drain tile should be placed at the bot-
tom of the trench, as indicated in Fig. 5.
Be sure that sufficient fall can be obtained
so that the water will drain into your
catch basin, septic tank or other outlet, as
indicated. The trench should be back=-
filled with coarse gravel or erushed stone,
to a depth of 18 in. and then filled up with
soil. The porous material around the tile
permits the surface water to drain into
the tile at the loose joints.

Inside Walls: If it is not possible to get
at the outside walls, owing to sidewalks,
shrubbery, etc., the next best thing is a
treatment of the walls from the inside. The
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usual source of leaks is at the edge of the

floor, where it joins the wall. This is
caused by the fact that the walls are built
first, and the floor is laid later when the
concrete of the walls has thoroughly dried.
The result is little or no bond between the
two. The procedure in this case is to cut
a groove next to the wall, to a depth of
1% to 2 in., which is done by means of a
cold chisel as in Fig. 6. The groove should
be undercut as much as possible so that
the seal will be anchored securely. Hot
tar, or a mixture of tar and sand, is poured
into this groove, as shown in Fig. 8. The
tar will not adhere to wet material, and
therefore it should be poured in when
seepage is not occurring, if possible. Dry-
ing the groove with a blowtorch just be-
fore pouring the tar, as in Fig. 7, is also
helpful to assure a good bond between the
wall and floor. If the use of tar is objec-
tionable, because of appearance, a mix-
ture of any brand of “early strength” ce-
ment, one part to two of sand and four
of gravel, may be used. It must be well

POPULAR MECHANICS
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rammed into the grooves to be ef-
fective., The tar has the advan-
tage of being somewhat elastic
and for this reason a tight seal
will be assured.

The condition and type of your
basement wall determines the
method of waterproofing it from
the inside. If the wall is of ma-
sonry, and the mortar is out of
the joints to any extent, or if the wall is
of badly cracked concrete, there is only
one satisfactory remedy. The wall must
be given a thorough patching, as previous-
ly described, followed by a two-coat plas-
tering job similar to that suggested for the
outside of the wall. Do not neglect the
matter of “curing” the cement by keeping
it moist for several days. Wetting down
the old wall, painting with the grout just
before plastering, roughing the first coat
and keeping the surface moist after it has
set, are the essential steps, all of which
should be carefully followed in patching
any old cement work successfully.

If your wall appears to be in fairly good
condition, but does admit moisture, other
than plain sweating, proceed as follows:
Point up all mortar joints and patch up
cracks with a mortar made with “quick
drying” cement, 1 part, to sand, 215 parts,
as shown in Fig. 9. Allow the mortar in
the patches to set for a period of 36 hrs.

Then brush the walls thoroughly with a
stiff brush, to remove all loose material
and dirt. If the wall has been painted, the
old paint must be removed by scrubbing
with a wire brush or other means as in
Fig. 10. Lye mixed with a thin paste of
cornstarch, in the proportions shown in
Fig. 11, is effective in removing oil paint.
The lye paste should be allowed to remain
on the surface for 45 min., then scrubbed
with a wire brush and washed off with
water as in Fig. 12, Water paint, calcimine
and whitewash will respond to water and
scrubbing. When working with lye, be
sure to wear goggles and rubber gloves.
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Painting Walls: For painti
concrete walls, the powder {y
cement paints containing the same
ingredients as cement, and mixed
with water, actually bond with a
masonry or concrete wall so that
they become more than a surface
coating. They produce a smooth, water-
proof surface that is durable. The paint
can be obtained in white and several col-
ors, or can be tinted to suit. It is avail=-
able in quantities as small as 5 1lbs., which
will cover about 50 sq. ft., two coats. Pro-
ceed with the painting as follows: Wet
the wall thoroughly with a hose, and apply
a coat of the paint, which has been mixed
according to the manufacturer’s directions.
A large paint or caleimine brush is con-
venient for this work, as in Fig. 13. After
6 and not longer than 24 hrs., apply a sec-
ond coat of the same paint, but mixed
somewhat thicker than the first. The wall
should not be moistened hetween coats.
When the second coat is dry, you will have
a beautiful and moistureproof wall.

Floor Repairs: Leaky floors are some-
times the cause of wet basements. If the
leak is slight or of the seepage variety,
patching the cracks in the floor with the
cement mixture suggested for the joint
between the wall and the floor, will often
suffice. Another effective remedy for floors
is by means of the “iron method.” This is
a powder with an iron compound as a
base, which is used to fill cracks and also
to serve as a coating over the entire floor,
to waterproof it. If used in the latter man-
ner, however, it should be covered with a
coat of shellac or aluminum paint to pre-
vent the color from bleeding through, and
one or two coats of floor or deck paint,
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followed by a coat of varnish. If the pres-
sure of ground water has cracked your
basement floor, causing the basement to
be flooded periodically, the remedies sug-
gested above will not be effective and
more drastic measures must be employed.

A new floor must be laid on top of the
old one with a watertight membrane be-
tween, to prevent water coming up through
the new floor. The surface of the old floor,
or as much of it as is leaky, usually the
area around the walls, should be covered
with two or three layers of burlap, which
is mopped and cemented into place with
hot pitch or tar, as shown in Fig. 14. Tar
paper and asphaltum are sometimes used
instead of burlap where the surface of the




old floor is reasonably smooth, with equal-
ly good results. The tarred burlap or pa-
per should extend a distance of a foot or
so up the side wall, to insure a tight cor-
ner. A coating of cement plaster, applied
as previously described, to the wall, is
carried down over the tarred portion, as
in Fig, 16, The thickness of the new floor,
which is laid directly upon the tarred
membrane, as shown in Fig. 15, depends
largely on the amount of upward water
pressure that must be overcome. A 3-in.
thickness of concrete, including the ce-
ment topping, is usually considered safe
unless an unusual amount of pressure has
been experienced. In such a case it may
be necessary to use metal reenforcing and
additional thickness, to make sure that the
floor will not heave up under pressure.
Excluding Sewer Water: In many neigh-
borhoods the sewerage system is inade-
quate or antiquated so that unusually
heavy rains cause the sewer to “back up”
and flood the basements. While this water
soon drains out again, it leaves a deposit
of silt and sludge that is decidedly unsan-
itary. A tight wall and floor are no pro-
tection against this nuisance as the water
enters through the floor drain. There are
a number of devices on the market for
closing this opening if the water backs up
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but some of these are rath-
er objectionable in that
they may cause a heaving
up of the floor if the pres-
sure of the water becomes
too great. Perhaps the
simplest device which is not open to the
above objection, and is useful where there
is little likelihood of water rising more
than 2 or 3 ft. temporarily, is the stand-
pipe, shown in Fig. 17. It is simply a
length of iron pipe in which the water may
rise to the level of the water head with-
out overflowing into the basement. Thus
all pressure against the floor is relieved.
Fig. 18 shows the plan for installing it.
Where water in basements may rise over
2 ft.,, or over the height of a basement
toilet bowl, an effective temporary meas-
ure to stop “back-up" water consists in
plugging the toilet bowl with a sack con-
taining sand, a cement sack being just the
thing for this purpose.

Fruit Juicer Quickly Improvised

When you are
out on a picnic
and have forgotten
a lemon squeezer,
it's no trick to im-
provise one from
four nails and a
piece of wood. If
nails are not read-
ily available,
probably some
member of the party has lunch or other
articles packed in a wooden box from
which a few nails can be removed.
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Original Specimens Used in Lantern Slides

Images of Rowers, seeds, etec., are casily projected on a screen
for the benefit of studentz by making up lantern slides of the
original specimens

Lecturers, teachers and others who have
occasion to use a lantern-slide projector,
can save time in making their slides and
show the projected images in the natural
colors and textures of the original speci-
mens by imitating the microscopist in the
way he mounts his prepared specimens on
glass slides. With this same method, it is
possible to prepare many objects, such as
leaves, flowers, mosses, insect wings, etc.,
by simply mounting them between two
pieces of clean glass, which are then taped
together at the edges. Objects mounted in

this way should be dry. Plant specimens
can be placed between blotters and put
under pressure until perfectly dry; or they
can be dehydrated by immersion in alco-
hol. Leaves too opaque to give good
images can be rendered more transparent
by immersion in 95 per cent alcohol for
several hours, This removes much of the
green coloring material, leaving the vein
system more distinet. The making of such
slides will, of course, be confined to ob-
jects which can be seen advantageously
when magnified a few diameters.

Curled Photo Prints Straightened on Rubber IGwelmg Pﬂd

Home photographers will find this a
cheap but effective method of straighten-
ing curled photo prints. Get a sponge-
rubber kneeling pad at the dime store and
saw off a 2-ft. length from a broomstick.
Lay the curled print face down on the
pad and then roll the stick over the print
once as shown in the photo, at the same
time applying a slight pressure.—Nelson
Edwards, Baltimore, Md.

@[ Strips of heavy gummed-paper tape are
more satisfactory than tacks for attaching
window shades to their rollers,

I

The broomstick iz rolled over the phote which is
placed face down on the kneeling mat
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Sidewalk Squeegee from Rake
Removes Slush
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You will be surprised how guickly the walks can be
cleaned with this improvised squeegee

For easy removal of slush from side-
walks, your garden rake, with a band cut
from an inner tube stretched over the
teeth, makes an excellent squeegee. To
get best results, the band should be cut
wide enough to project about 1% in, be-
yond the ends of the teeth.

Simple Cure for Smoky Chimney

When troubled with a down draft in a
chimney, due to surrounding buildings or
trees, which pre-
vent the wind
from blowing
straight across
the chimney, a
swinging deflector
of sheet metal will
often be effective
as a remedy. If
there are build-
ings higher than
the chimney on
either side, the
deflector should be set at right angles to
them. The cross rod to which the deflec-
tor is screwed, pivots in two small bear-
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ings. These are cut from brass tubing and
are set in the mortar between the bricks
in the top row on opposite sides of the
chimney.

Steel Tape Automatically Oiled
to Prevent Rust

Rusting of a
coiled steel tape
of the type shown
is prevented eas-
ily by fitting an
oiled felt disk in
the case so that
the tape rubs
against it when
pulled out. A hole
is cut in the cen-
ter of the disk to
take the clamp
support in the case. The felt does not in-
terfere when pulling out the tape.

Roll-Up Boat Landing Is Stored
Easily in Winter

Easily rolled up for storage, this port-
able boat landing may be spread upon a
dock frame, or simply staked out on a
sandy beach. It consists of a number of
boards 4 to 6 in. wide having two }2-in.
holes bored near each end through which
rope is threaded as shown. The landing
readily adapts itself to the slope of the
beach, and the rope ends may be looped
over stakes at the top of the bank to hold
it securely in place.

This portable boat landing rolls inte a compact
bundle for storing or for transporting



This large steel-toothed rake, fitted with a long han-
dle, will locate metal articles lost in the water. Any
adjacent pair of teeth—merely spikes—will close an
electrical circuit when they touch a submerged met-
al object, eausing the bell to ring. Once located in
this manner, you can take the nccessary steps to
recover the article. A similar device with the cross-
arm mounted on bicyele wheels is useful in comhb-
ing sandy bottoms for salvage. Below, a navy-type
anchor for the small boat made from pipe fittings
and boiler plate. The flukes should be a driving ft
into slots cut in the pipe so that they will be wedged
socurely in place when driven home. The slot and
hole in the pipe through which the shank is inserted
should be cut and drilled to allow the flukes to pivot
about 30° to each side, as shown in the inset

P DOOR
BELL

COPPER HAILS
| s 4
WIRING PLAN @

Left, an efficient tool which
enables you to recover a
lost anchor is made by bolt-
ing spring-steel strips to
the end of a pole. Below,
automobile door handles
make good cleats for the
small boat. The handle is
ecasily locked in position by
a rivet or by setting the
square inside shank in a
suitable square mortise cut
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Wall Drawing Board Adjusted
to Any Angle

7ER

REMOVABLE PINS IN LOWER HINGES®

When not in use, the board is quickly removed from
the wall and stored

Where space is limited in the home or
apartment, a collapsible drawing table can
be attached to the wall and when the ta-
ble is not in use, it can be removed quick-
ly and stored in a closet. Get a large
drawing board or a piece of plywood % or
1 in. thick, and drive two screw hooks into
one edge near the sides as indicated. Space
them 32 in. from center to center so that
they can be hooked to two rows of screw
eyes that are driven into the wall and into
the concealed studs, which are usually
spaced 16 in. apart on centers. The at-
tachment to the studs is necessary to pro-
vide firm support. Now hinge two strips
of wood to the opposite edge of the board
—also 32 in. on centers, Hinges at the free
ends of these strips are similarly screwed
to the wall with screws long enough to go
into the studs. These hinges should have
loose pins to permit quick dismantling.—
Philip Suttlemyre, Hickory, N. C.

Underlining Typewritten Work

By holding a
fountain pen
against a non-
moving part of a
typewriter, while
sliding the car-
riage, as indicated
in the photo, it is
possible to under-
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line words and sentences without remov-
ing the paper from the machine. This
saves considerable time over the usual
method, as the carriage-release key can
be used and the work moved along quick-
ly. It also enables the operator to use dif-
ferent colored inks, if desired.

Neat Flowerpot Covers

When you want
to dress up flow-
erpots to conceal
their drab appear-
ance, it is often
possible to pick
up a few cheap,
paper-covered
lamp shades that
will just fit the
pots. If care is
taken in selecting the snades as to color
and design of the covering, they will ap-
pear to be made especially for the pots.

LAMP SHADESS

Worn Transom-Rod Holder
Replaced with Hinge

Jo== —

== . DMLLED TO ™
5 oNLET ROD

Small, brass hinge with hole in one zide substituted
for worn transom-rod holder

If a holder for the adjusting rod of a
transom loses its “grip,” a substitute can
be made from a small hinge. Drill a hole
through one side of the hinge to take the
rod with a snug, sliding fit and screw the
hinge to the door casing. When the hinge
is released it drops at an angle and grips
the rod and the downward pressure of the
latter causes it to bind tightly.



By W. Clyde Lammey

HERE'S one important fact about

brakes for Scap Box racers that vou
should keep in mind: The shoes must
touch the drum or whatever they are in-
tended to bear against, only when the
brake is applied. There must be a spring
or other means provided for lifting or
pulling the shoe clear of the drum the in-
stant you release the pressure on the foot
pedal or lever. A look at Fig. 28 will show
you what is meant. Here two types of
brake shoes are shown, one operating on
a drum bolted to the road wheel, and the
other bearing directly on the bell-shaped
hub of the wheel. Only certain kinds of
wheels will permit the use of the latter
type of shoe. This brake assembly is de-
signed to be fitted to the frames shown in
Figs. 1 and 7 of the previous installment.
When assembled on these frames the
brake pedals provide convenient foot
rests. To apply the brake you simply push
forward on the pedals. A stop pin pre-
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vents the pedals from tilting back too far
when releasing the brakes. Springs in the
cables equalize the pressure of the shoes
so that you can bring the car to a smooth
“straight-line” stop with very little effort.
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T his one operates with a sepa-
rate foot pedal. Coil springs in
the cables egualize the pres-
sure of the brake shoes which
bear aguinst the wheel rims

Another brake of essentially the same
type and designed for the frame shown in
Fig. 12 of the previous installment, is de-
tailed in Figs. 29, 30 and 31. Here the
shoes bear on the inside of the wheel rim.
A regular foot pedal is provided, the pedal
working in a slot cut in the center mem-
ber of the frame. An adjustable stop lim-
its the return travel of the pedal and at
the same time allows a close adjustment
of the brake. The “shoe” is really a piv-
oted arm of hardwood, the portion of the
arm which bears against the wheel rim
being faced with brake lining. Compres-
sion springs keep the shoes clear of the
wheels, while tension springs in the cables
equalize the pressure when the brake is
applied.

Fig. 32 shows another type of shoe that
can be worked with the pedal arrange-
ment shown in Fig, 30. This shoe bears on
a steel disk bolted to the road wheel as in

POPULAR MECHANICS
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Fig. 33. Notice that the bolts holding the
disk to the wheel pass through sleeves,
This is necessary because on certain types
of wheels the rim and hub consists of two
disks bolted together with small stove
bolts. You have to be careful to see that
these sleeves are all exactly the same
length so that when the whole is assem-
bled with longer bolts, both the disk and
the wheel will run true. The nuts should
be drawn down on lock washers.

Now, on all three types of brakes just
described, one thing is essential: You
should adjust the brake mechanism so that
there is always tension in the cables, even
when the brake is fully released. The re-
turn springs—the springs that force the
shoes away from the wheels or drums—
should be strong enough to prevent inter-
mittent application of the brakes due to
vibration or fapping of the cables when
the car is in motion. It's a good plan to
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run the cables through screw eyes and
then you will be sure of no trouble. The
shoe should clear the drum by at least 13
in. when the brake is released; if the shoes
drag they will have a braking effect on
the forward motion of the car.

Now another—a simple affair of the
drag type shown in Fig. 34. You work it
with a pedal in the same way as those just
described. A single shoe is hinged to the
rear axle, the shoe being simply a round-
ed hardwood block. When you press on
the brake pedal the block is brought into
contact with the road surface, thus slow-
ing down and stopping the car, Extreme-
ly simple to make, it is nevertheless an
effective brake, Still another design, lever
operated, turns up in Fig, 37. This one is
designed to fit the type of frame shown in
Fig. 2 of the previous article. A wooden
crossbar is moved back and forth by a

MECHANICS

“Drag” brokes are in common use on Soap Box racers.
construct this type of brake guichly and it will be very effective

925

HARDWOOD
— BLOCK

REAR AXLE

You can

lever. Extensions of the flat-iron cross
beams carry the hardwood shoes, which
are faced with brake lining and bear on
hardwood drums bolted to the road wheels.
The shape of the brake shoe compensates
for the up-and-down movement of the
axle, as it touches the drum below the
horizontal center line, and the slight
twisting motion is taken up by the flat-
iron bars. Now these various types of sim-
ple brake mechanisms are merely sugges-
tive of what you can do in braking a derby
racer., There are other more complicated
designs, of course. You could, with time
and proper equipment at your disposal,
fit your derby racer with either two or
four-wheel internal expanding brakes of
the mechanical or even the hydraulic type.
But this is neither necessary nor is it ad-
visable due to the complications involved
in designing a suitable steering gear.



926

POPULAR MECHANICS

DOTTED LINES
SHOW POSITION
OF CENTER
_.y MEMBER

e

-

B

& l

- o=
— ’

/‘—:ITJ
r
,.-"""'{_1

AUTOMOBILE- TYPE FRONT AXLE
REMAINS AT RIGHT ANGLES TO
FRAME- OHLY THE WHEELS SWING

FRAME 15 SLOTTED TO GIVE
BRAXE LEVER FREE MOVEMENT

e | BRAKE
i LEVER
T - e, |
=~ IDE FIN - = H“-.::-"- - e
e SPRING i —— oSt
- RIVETS~ »— o/ —
~ SHOE FACED WITH i = .
e BRAKE LINING g FLAT ANOM 3 SR e
& 8 MACHINE gy gy ~ .
< BOLT ———a ~

AUTD

o STEERING
SHAFT
: DRUM

TURNED
FROM

4

¥\ BALL-THRUST
BEARING

L i WHEEL BHHD‘LF./

Before you start building the steering
gear, it's wise to consider wheel and axle
types. In Figs. 36 and 40 you see first the
difference between the conventional and
the auto-type steering control. In the for-
mer the entire axle assembly swings, re-
quiring greater steering effort, while the
auto-type steering gear swings only the
wheels, Now the small coaster wheel with

Where the weight of the car is carried on coil springs

an effective brahke can be made as in the detail

above. The shoes engage hardwood drums when the
lever is pushed forward

the usual solid-rubber tire has little re-
sistance to forward motion, but the area
of contact with the road is so small that
steering ability in a transverse direction
may be so low on a wet irack that the car
will be greatly handicapped. Unless the
wheel is properly sprung to the frame, the
solid tire, with its comparatively small
cross-section, will, under certain condi-
tions, transmit road shock to the bearings
with enough force to cause overloading of
the usual type of ball bearings used in
these small-diameter wheels. Naturally,
this condition slows down the car and at
the same time makes it more difficult to
steer. On the other hand, the pneumatie-
tired wheel with its large contact area,
that is, the area of the tire in contact with
the road, increases the rolling friction, but
at the same time its resiliency absorbs the
road shock and takes this additional load
off the bearings. The pneumatic tire grips
the road even when the surface is wet, It
resists skidding and maintains a sure
“hold” on the road surface for quick steer-
ing and braking. It should be remem-
bered, however, that on a smooth track
the solid-tired wheel, properly sprung to
the frame, probably has slightly the ad-
vantage in speed although it would be
difficult to say definitely which is the fast-
er, the solid or the pneumatic tire, as there
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CONYENTIONAL FRONT AXLE SWINGS
WITH WHEELS IN MAKING TURN

are other important factors that govern
the performance of the wheels and tires.

One of these is the steering gear. Fig, 38
starts you off on this part of the construc-
tion with a suggested type for the swing-
ing front axle, Fig. 40. To make this, about
all you need is an old auto steering wheel
and column, which you can easily get at a
junk yard. Then yvou cut the column and
shaft to a length that brings the wheel at a
convenient height on the racer frame, turn
out a hardwood drum with a flange at the
bottom and drive this on the lower end
of the steering shaft. Cables are lashed
through screw eyes turned into the axle.
Two turns of the eable around the drum,
a staple to keep it from slipping, and there
you are,

The efficiency of any steering gear that
controls the movement of the wheels
through cables, depends largely on one
thing—tautness of the cables. If these are
slack, ever so slightly, you cannot hold
your racer on a true course. The gear
must be put together in such a way that
there is a certain amount of tension on
the cables at all times. With this in mind,
compare the types shown in Figs. 38, 43,
and 44, Those in Figs. 38 and 43 show two
ways of making a steering gear to swing
the front axle, while that in Fig. 44 sug-
gests a simple gear for the auto-type front

axle. This latter gear can be used on any
of the frames described in the previous

installments, except the one shown in Fig
2. A similar type, which operates without
the cable, is shown in Fig. 39. Here the
shaft to which the steering wheel is at-
tached is bent into a U-shape at the lower
end, the U-shaped section engaging a slot
cut in a short piece of angle iron riveted
to the tie rod. A stop is provided to pre-
vent turning the wheels too far and dis-
engaging the gear. Figs. 41 and 42 show
how you can make steering wheels, should
you wish to do so. An adjustable tie rod

Suecess or failure may depend on how care-
fully the wheels are alined. With the
wheels just slightly out of alinement the
“wiping™ action of the tires increases roll-

ing friction and slows down the car
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on the auto-type steering gear makes it
possible to aline front wheels accurately.
A Ford brake rod is just the thing as you
can cut it to length and thread one end
for the yoke and nut as in Fig. 44. This
gives you a close adjustment and at the
same time you ean be sure it will hold.
It's a good idea to test all four wheels
for balance. Mount the wheel on a short
piece of shafting of the same diameter as
the spindle and lock the shaft level in the
vise. Then spin the wheel slowly and
when it stops, mark the low side of the
tire. Spin again and note the position of
the mark. If the wheel stops in the same
position as before, it is out of balance. Put
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a drop or two of solder on the high side
as in Fig, 35, and try again. By adding or
scraping away a bit of solder you can
bring the wheel in perfect balance.

Now the wheel alinement. With wheels
of small diameter this is rather difficult,
but the illustration directly above Fig, 41
shows how you can do this with reason-
able accuracy. Take a small hardwood
strip slightly longer than the width of the
tread and bolt a hardwood pointer at each
end, Then measure and mark the exact
center of the tire front and back. Set the
pointers on the marks as shown. With this
setting, check the marks on the opposite
side of the wheels. If the two sets of marks
do not check, the wheels are out of aline-
men, one with the other. Generally you
can correct this by changing the adjust-
ment of the tie rod slightly until the marks
check. Now test the rear wheels in the
same way. If they are “out” you may have

MECHANICS

Iz important that the ropes or cables of the steer-
ing gear pull evenly and in line. On the car shown
above, the steering gear swings the front axle

to spring one spindle slightly to bring
them in line. Vertical alinement can be
checked with an ordinary square while
the car is on a level surface. Slight irreg-
ularities here may be due to the tire alone
and need no adjustment. With the front
wheels set straight ahead, alinement front
and rear can be checked with a straight-
edge laid against the wheels. It is also
important that the front and rear wheels
“track,” that is, each rear wheel must fol-
low exactly in the path of the front wheel
when the car is moving straight ahead.

{To be continued)

Cost and General Sizes

As one of the basic ideas of the Soap Box
Derby is to encourage the ingenuity and re-
sourcefulness of the builders, giving every-
one who enters an equal chance, the allow-
ance for cost will be definitely limited by
this year's official rules, which will appear in
next month's issue of Popular Mechanics.
With this in view, you should keep expendi-
tures for materials to the lowest figure pos-
sible. Just apply yourself te the idea that
the racer must be very simple but also high-
Iy efficient. Concerning size, we are going to
give you suggestions for dimensions of the
frames described in the previous installment
=—these are not the official maximum nor
minimum dimensions, but only suggestions
so that yvou will have an idea of properly
proportioned racers. These may be varied to
suit your individual requirements as much
depends on the weight and size of the driver.
For this reason alse, it is impossible for us
to give any specific dimensions of the wari-
ous parts. Frames of the kind shown will
come from 7 to 12 in. above the ground if
small pneumatic tired wheels are used. Small
wheels of less than 14 in. in diameter are
best for these low-slung racers, and il prop-
erly proportioned, the length of the [frames
should be about 54 in., while the width from
end te end of the springs or axles, not in-
cluding wheel spindles, should be about 30
in. The exact location of the steering wheel,
seat, brakes, etc., should suit the user.
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Gayly colored doors will do much to brighten an otherwise dull interior
Probably the simplest method is to cover the ;
deoors with linoleum, preferably of a neat tile pattern. Before applying it, i
the lock plates are removed, the panels built up Aush with eross battens
or, better still, with plyvwooed te Kl the entire panel space. The lineleum

of a cottage or cabin.

is cemented or tacked in place.

HATTENS PREVENT NEW PANELS SAGGING :

If you are artistically inclined, unusual gLt ?
effects can be had by painting designs directly on the doors
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Lamp Base Made from Flask Is Filled with Colored Liquid

Filled with colored water and fitted with
a candlestick adapter to which a socket is
screwed, a large chemistry flask makes a
beautiful lamp that goes well in any sur-

Having a water-filled base, colored to harmonize
with ether furniture, this lamp does not tip easily

roundings, Water stained with colored
crepe paper is recommended as the latter
does not precipitate in the bottom. After
forcing a cork well down inside the neck
of the flask and covering it with sealing
wax, colored raffia or cord is wrapped
around the outside as indicated. The can-
dlestick adapter, socket and shade holder
can be obtained at any electrical store.—
R. O. Buck, Chicago.

Seams Sewed Without Puckers

If you are annoyed by having seams
pucker when stitching fine materials on
yvour sewing machine, the trouble may be
avoided by placing a piece of heavy brown
paper under the seam and stitching it to
the cloth. The paper can be torn away
from the seam when the garment is fin-
ished.—A., W. Scheib, Arlington, Mass.
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Appearance of Well Enhanced
by Lattice *"‘Pagoda”

Screen wire tacked over lattice work inside the
housing keeps out birds and insects

For the open well, many of which are
still maintained for old-times' sake, a
housing like the one shown will not mar
its historie walue, yet will enhance the
appearance considerably. As a large por-
tion of the sides consists of lattice work,
adequate wventilation is assured and as
wire mesh is tacked over the lattice, on
the inside, birds are kept out. One of the
lattice panels is hinged to afford easy ac-
cess. A similar structure, but built of solid
material and provided with a large full-
length door, will also make an ideal place
to store your garden tools, besides being
quite ornamental—Dale R. Van Horn,
Lincoln, Nebr.

Fishing Reel Has Rubber Grips
to Ease Finger Strain

Slipped over the
handles of your
fishing reel as
shown in the pho-
to, a couple of or-
dinary penny
pencil erasers will
enlarge the han-
dles so that you
can grip them with
less finger strain

RUBBER GRID—H“_‘*

POPULAR MECHANICS

when reeling in the line. The shape of the
grip may be altered to suit your individ-
ual taste by cutting off some of the rub-
ber with a sharp knife. No cement is nec-
essary as there is plenty of grip, once
pushed in place.

Pipes Cleaned with Amyl Acetate

Instead of run-
ning dry pipe
cleaners through
the stem of his
pipe, one smoker
finds that a better
job of cleaning
can be done by
using amyl ace-
tate, often referred
to as “banana oil.”
Dip the pipe
cleaner in this
liquid and run it
through the stem
to remove all
traces of the deposit inside. Then dip the
cleaner in soapy water and run this
through the stem to remove all traces of
the chemical, taking care, of course, to
avoid getting any soapy water in the bowl
of the pipe. Cigarette and cigar holders
may be cleaned in the same way.—Mal-
colm Maxwell, Baytown, Tex.

Lawnmower Held Out of Way
Agamst Wall

Tacked to a
wall as shown,
two strips of inner
tube carrying a
couple of large
wood or wire
rings make a good
holder to keep
your lawnmower
close to the wall.
The rubber will
stretch so that the
rings can be
slipped on or off
the handle easily.
Wood curtain
rings were found just the thing for the
purpose. They can be obtained from any
dealer in draperies,

WOODEN CURTAIN
RiNG3




PART 3

Decking, Centerboard
and Rudder

RROWHEAD'S” deck is of
waterproof plywood cov-

ered with canvas, as in Fig. 47.
Six pieces of ¥i-in. plywood are
required. These are eut in du-
plicate from three panels as in
Fig. 49 and are to be fitted as in
Fig. 52. However, there are two
things to be done before vou
screw down the deck perma-
nently. The false bottam, Fig.
50, should be installed before
any work is done on the deck.
This will avoid the necessity of
walking about on the unpro-
tected ribs and planking when
you get inside the cockpit. Al-
though the decking is of thin
plywood, which bends easily to
the curve of the beams, install-
ing it right is a rather fussy job. |
The important thing is to make  oeck Is cut FRon THRiE

sure of a perfect fit along the  §YIQOPANELS, & xe

With the deck on as you szee it here,

the end of the job is in sight. Stretch-

ing and tacking the canvas is rather

fussy business, but see how neatly it
turns out

centerline, at the butt joints, and
particularly at the gunwales.
This means that you will have
to fair off the top face of the
gunwales so that the curve of
the beam is continued unbroken
to the outer edge. Unless you
are particular in thus fitting all
the individual pieces which
comprise the deck, you are like-
ly to finish with unsightly bulges
or depressions which will mar
otherwise smooth contours.
When you are sure the fit is
right, paint the underside of the
plywood one coat of inside hull
paint and screw the pieces down
to the sheer plank and beams
with 3i-in. No. 6 bronze screws
spaced as in Fig. 54. Then smooth
up flush with plane and sandpa-
per around gunwales and cockpit.

Now give the plywood deck a
coat of lead and oil paint, mixed
fairly heavy, and before this
dries stretch the canvas deck
covering, fastening all around at
the gunwales and over the tran-
som with copper tacks as in Fig.
51. Notice from the material list
that this is No. 10 duck—not 10
oz, Now a line of tacks is run
around the cockpit close to the

831



932 POPULAR

MECHANICS

5 PIECES,
EACH SIDE

=

Be sure that the canvas is folded under at the edge

so that each tack goes through twoe thicknesses of

cloth. At the points of greatest strain space the
tacks evenly, mot more than 1 in. apart

'+ - " ¥ ..n-
\_ALL 3x23'x 8-2"5PAcED}
APART AND SCREWED DOWN

purpose, as they act as braces 1or the cen-
terboard well and also support cleats for
the mainsail halyard and centerboard
gear, The seats should be of 1-in. mahog-
any, the outer ends being supported on
cleats serewed to the ribs. A strip of ma-
hogany, slotted to proper width and with
top edges neatly rounded, finishes the top
of the centerboard well. Details of the
coaming you will find in Fig. 58. This is in
three parts, the forward section being
steamed and bent to fit the curve of the
cockpit. The after ends of the side pieces

ATION

ASSEMBLY OF PLYWOOD
DECK PIEC
PAINTED BEFORE INSTALL

UNDERSIDHE.

edge on the top side to hold the canvas
while you cut away for the opening, leav-
ing a flap or overhang of about 1 in. for
permanent tacking. These tacks are driv-
en in only part way so that they are easily
removed when the final tacking is finished.
Proceed in the same way at the deck
openings for the mast and the mainsail
halyard, as in Fig. 48, The tacking fin-
ished, give the canvas two coats of oil
paint, the first coat thinned so that it will
penetrate the cloth. Follow the second
coat with one of enamel. Most sailors pre-
fer to leave the cloth surface rough, as it
gives a safer footing when walking about
on the deck.

Now you go inside to finish up the cock-
pit. The seats, Fig. 53, serve a three-fold

I
TURNED DOWM 1"AND COPPER-.
TACKED AT COCKPIT, GUNWALE
AMD TRAMSOM

The important thing in installing the deck is to

make sure of a perfect fit along the centerline and

at the butt joints, so that these do not show under
the eanvas covering
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DECK FASTEMED WITH -

3% NO.6 BRONZE SCREWS ~, _'__,,"’“' :
ﬁ ———
=

are notched to provide extensions which
add to appearance. Notice especially the
angle joint between the side pieces and
the curved end of the coaming, Fig. 58.
This is not only cut at an angle, but the
ends of the joining members are beveled
so that one overlaps the other. The parts
are fastened with staggered lines of bronze ]

Serew heads are pultied over with

a marine-lead putty after the first

coat of paint is applied. All ma-

hogany parts are finished in the

natural color with three coats of
spar varnish

I'“L serews, the heads counter-
\  sunk ¥g in. and the holes
.+ plugged with mahogany
plugs. A Yi-in. molding of
mahogany finishes the job. Note
ik that the coaming extends only 14
ADD TO APPEARANCE in. above the deck level in the de-
- ' tail, Fig. 58. If desired, it may be
higher. Finally, you have to install
braces from the ribs to the edges
of the cockpit as in Figs, 53 and 59.
These can be installed either before
or after you put on the coaming.
The projecting canvas flap and
the line of tacks around the gun-
wales are covered with a half-
round mahogany molding, Fig. 58,
and the stem is finished with a
half-round molding of solid brass

AND BENT as in Fig, 55. All parts of mahogany
o Y e wr-roon including the transom are finished
DETAIL €257 HAHOGANY, SCREWS in the natural color with three

SPACED 6 APART coats of spar varnish as in Fig. 57.
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Braces along the sides of the
coclkpit earry the strain down
te the ribs, thus giving ample
strength te support persons
sitting on the edge of cochpit

The first coat is thinned
with turpentine so that it
will penetrate. Succeed-
ing coats are lightly
sanded to produce a
smooth, satiny finish.
For use in salt water,

MECHANICS

_DAILLED FOR
47 STOP PIN
3 -
®
.
|Ti
i R— | JHOLE-.
- -‘_‘_-_‘—-_-_‘_-_ 5
—
I
ke [] &L"
1 |E

43
| CENTERBOARD PLATE, $o"HARD BRASS.
BOMLER PLATE MAY BE USED IN FRESH WATER

s

against which any vertical play in the
rudder post can be taken up. A brass
strap hinges the lower end of the post
to the skeg. The tiller, Fig, 64, is hinged
to the rudder post head as in Fig. 65.
Now, with these parts in place you
are ready for the two operations which
finish the hull—marking the waterline
and painting. One simple
method of marking the
waterline is shown in Fig.
63, where the hull is lev-
eled on sawhorses and the
line is located by means of
a cord, weighted at both
ends and supported on
straightedges set up so that
they touch the waterline at
bow and stern. The taut
cord is simply moved
along the straightedges
and the points at which it
touches the hull are

the centerboard, Fig. 60,

should be of hard brass, 7 | a

marked. A line drawn
through these points will

though for fresh water, ___i[__Fil{E:J:_E_Rt!;A!ﬂ.E_}:r_ﬁfE.n:{;L L-; _E give you the waterline.
boiler plate will be satis- i | peererae] | | |51 Now the area below the
factory. The rudder, Fig. | S s B @ ]T || waterline is given one coat
62, sh_ould be :::-f corre- AvgmEnTs i__[_.j_. ufpanti-fnuling bottom
spundmg_ matengl of the N1 L paint, and tl!e balance, one
same thickness in either | o coat of marine hull paint

case. Now, before you

install the rudder, turn out the rudder-
post bushing and coat the threaded end
with thick white lead, then tighten it back
in place. The rudder-post head or swivel,
Figs. 61 and 65, is a bronze casting shaped
as in Fig. 61. The head is drilled and slot-
ted so that it will elamp to the rudder
post as in Fig. 65, which shows the com-
plete rudder assembly. Notice that the
post is slotted to take the rudder, which is
held in the slot with brass rivets. A collar
brazed to the post provides a shoulder

of whatever color you
choose. When the first coat is dry, the
screw heads are puttied over as in Fig. 56,
using a marine-lead putty. Follow with
two additional coats of paint, the anti-
fouling bottom paint applied below the
waterline as before. In painting, the first
coat should be reduced somewhat so that
it will penetrate the wood and form a base
for succeeding coats. Keep the paint film
brushed out well as heavy applications are
apt to scale or peel back to the wood. Be
sure that the preceding coat of paint is
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When ready to mark the waterline you're really "on
the last long mile." You can da this as shown above BRONZE _
and aveid the bother of turning the hull over CASTING T4

thoroughly dry before you apply another.
Some sanding may be necessary between
coats to assure a smooth surface. Where
the paint above the waterline is pure
white, some builders apply a final coat of
white lead and turpentine. This mixture
is chalky and washes away slowly, mak-
ing the boat remain clean for a longer pe-
riod of time. Should you wish, you can

Material List

3 waterproof-plywood panels 4 in. by 4 by
8 ft.—for deck

2 pes. mahogany 1 by 12 by 34 in.—seats

1 pc. mahogany 15 by 314 Pr 48 in.—cap lor
centerboard well

10 pes. pine 14 by 2% in. by 8 ft. 2 in—
false bottom

24 It. mahogany 14 by 314 in.——coaming
24 ft. Yi-in. mahogany gquarter-round mold-

ing

1 pc. ¥ by 2 by 30 in. mahogany—transom
molding

23 ft. 1% -in. half-round mahogany molding
—gunwales

1 bronze rudder post 1 in. dia., 40 in. long

7 yds. No. 10 duck, 72 in. wide—deck cov-
ering

3 gross 3, -in. No. 6 bronze screws—for deck

Anti-fouling bottom paint, marine paint, spar
varnish, and lead putty

1 \ i \.____\'.. =
BRONZE e NS — N
RUDDER POST —_ W N B
I"DIA.A0TLONG NN P

BRAZED COLLAR -
5L0T

a.-}\\-"-\_
S
%- VETED —

.f’ ' “ff"'}f

obtain a smooth finish on the canvas deck
by sanding with a medium grade of paper
and applying successive coats of enamel,
sanding each coat only after you are sure
that it is thoroughly dry. Don’t make the
mistake of applying the enamel coat too
heavy: two thin coats, carefully brushed
out, are far more durable than one heavy
application. Proceeding in this way you
can build up a smooth surface on the deck.
{To be continued)
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‘Tong-Spade’ Resets Small Plants
Without Disturbing Roots

&

Immediate growth of transplanted Mowers iz not re-
tarded when this teng-spade is used

To transplant small flowers or vegeta-
bles without disturbing the roots or the
soil surrounding them, gardeners and
florists will find this “tong-spade” con-
venient, Two scoop-shaped pieces of sheet
metal, sharpened at the lower edges, are
bolted to a U-shaped flat-iron handle. In
use, these are forced into the soil at each
side of the plant, after which the handle
is gripped firmly so the plant and soil can
be lifted together.

Polishing Jewelry ﬁuruugﬂv
with Pipe Cleaners

To clean the
small, intricate
spaces in filigree
work of rings,
broaches, brace-
lets and watch
chains, almost im-
possible to clean
with a cloth, brush
or hairpin, take a
pipe cleaner and run it back and forth
through them, If the pipe cleaner is dipped
in aleohol or warm, soapy water, the dirt
will be loosened and removed easily.

MECHANICS

Cheap, lacquered jewelry cannot be
cleaned with alcohol as this removes the
protective film of lacquer which keeps the
metal from tarnishing.

Knife Steel Has Hand Guard

Slipped over a
knife steel to rest
against the han-
dle, a thin ply-
wood disk makes
a good guard to
protect the hand
against any slip
of a knife when
sharpening it. A
thick wood or
fiber washer to fit
tightly around the
steel, will hold the
guard in place when driven snugly against
it—Opie Read, Jr., Chicago.

Shoehorn Brake on Kite String
Saves Your Hands

Instead of letting a kite string slip
through your hand in a strong wind, which
may result in badly burned or blistered
fingers, use a shoehorn as a brake. To do
this, thread the string through the eye of
the horn and hold it as shown. A light
pressure of the thumb against the string
will then retard its speed.—G. E. Hen-
drickson, Argyle, Wis.

You won't burn or blister your fingers on a kite
string if this brake is used



GARDEN FURNITURE

ET on your veranda or patio, or in a B nm—.
" colorful garden, this quaint, wheeled
“sunbonnet” chair gives you shaded se-
clusion. Its arched hood is covered by
either plain white canvas or any kind of
gayly colored awning cloth, and the wood
parts are painted in the same or in com-
plementary colors. Two short handles
project conveniently so that vou can push
the chair to any desired location in much
the same manner as a wheelbarrow. But,
instead of being fitted with a single wheel,
there are two, one on either side. The
slatted sides below the hood, and the eir-
cular opening in the rear, permit sufficient
circulation of air, while soft cushions on
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both seat and back assure ]IEI‘[I.‘L‘T.
comfort to the occupant. Three
arches of iron rod, which are
serewed to the frame to hold them
in position securely, support the
top. If used outdoors, the parts
that are in constant contact with
the ground should be painted oc-
casionally in order to minimize
the effects of moisture absorption.

The novel luncheon cart is an
adaptation of the high, narrow “carretas,”
which are seen drawn by oxen along the
hyways of Old Mexico. Of course, the cart
shown here is smaller than its prototype,
being proportioned for garden use and de-
signed to accommodate a complete buffet
luncheon for eight. It has a central well
or compartment for food containers be-
sides serving shelves along the sides.
Three removable trays are also provided.
Just the thing to make outdoor luncheons
a pleasure, besides adding a picturesque
touch to your garden.

[ If you use a solution of borax dissolved
in lukewarm water to wash the inside sur-
face of your refrigerator it will always be
sweet and clean,
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Anti-Splasher for the Sink

Laid on the bot-
tom of your sink
directly under the
faucet,a separator
from a refrigera-
tor ice tray serves
to prevent water
from splashing.
The separator also
provides an excel-
lent surface on
which to set pans
when filling them
from the faucet.

ICE-CUBE
SEPARATOR |

Looped Hook on Screen Door
Stays Out of the Way

If the hook on your screen door catches
between the door and the jamb, when not
in use, replace it
with one made as
shown, which has
a long loop on
one end so that it |-
hangs in a vertical
position. The
hook can be made
from a piece of
stiff wire and at-
tached to the door
with a screw eye in the regular way—G.
E. Hendrickson, Argyle, Wis,

Shade Held over Open Window
by Vacuum Cups

When a shade is
pulled down over
an open window,
a vacuum cup fas-
tened to each
lower corner as
shown, ecan he
pressed against
the casing to hold
the bottom and
keep the shade
from flapping in the wind. The cups are
attached to pieces of heavy wire or small
iron rods, which slide through staples
driven into the rear side of the shade slat
as shown in the illustration.

939

More Clothes Space in Closet
if Hangers Are Twisted

= o | |

—— I[

e

ORIGINAL
POSITION

Clothes hung at an angle to the cross rod give you
more space for garments hung on wall hooks

If you have a crowded closet in which a
horizontal rod or pole supports a number
of garments and you want more space be-
hind them for clothes hung on the wall
hooks, twist the hanger hooks so that the
garments will be at an angle to the pole.
While you can't hang quite as many
clothes on the pole with this arrangement,
you can pick out the garment wanted
much easier as part of the front of each
is elearly visible.

Pouring Lip on Test Tube

Solutions ecan be poured from a test
tube much easier if the opening is formed
into a pouring lip. To do this, heat the
mouth of the tube to a rose color over a
bunsen burner
and then pull
away one side of
the opening with
a hack-saw blade
as shown. Hold
the open end of
the tube down-
ward while heat-
ing it so that moisture formed inside will
not break the glass.
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Water Coil in Porous Concrete
Cooled by Evaporation

Evaporation of meisture from porous concrete cools
drinking water in the coil

MECHANICS

Connected to a hydrant or faucet, this
cooler will provide a supply of cool drink-
ing water during hot weather at no cost.
The cooler works by evaporation of water
seeping through porous conerete. To make
it, place a coil made of copper tubing be-
tween two cylindrical sheet-metal forms
as shown. Have the inside form shorter
than the outside one so that the cement
will run under it and provide a bottom
for the cooler. Then, over the coil, pour
a mixture consisting of portland cement,
1 part, clean sand, 1 part, and powdered
asbestos, 2 parts. When the forms are re-
moved after the concrete has set, there
will be a small well in the center of the
cooler, which is kept filled with water.
The cooler can be connected to the water
line with regular fittings made for attach-
ing copper tubing to pipe, although a sim-
pler method is to use a piece of hose and
clamp it to the pipe and tube,

BOATS
“HI-HO," 14-FT. FAMILY RUNABOUT—840

to 845: Beam B8 in. Powered by outboard,
or converted Ford motor. Six prints $1.00.

10-FT. BOAT AND TRAILER—S551: Waonder-
ful combination for fshing trips. 25c.

SECTIONAL ROWBOAT—805: 12 ft. long.
Spctions occupy only 6145 ft. when nested. 25c.

15-FT. ROWBOAT—T707: Flat bottom. Can be
used with small outboard motor. 25c.

TOUR IN 1936 STYLE - - -

Any six of these blueprints will be sent postpaid upon receipt of £1.00. For an addi-
tional I2c we will include a copy of our 80 pp. booklet, “What to Make," which com-
pletely describes Popular Mechanies plans, besides giving valuable information an
where to obtain hard-to-get materials, how to read blueprints, saw filing, etc.

POPULAR MECHANICS MAGAZINE, 200 East Ontario Street, Chicago

in this streamline auto trailer which in-
cludes all the conveniences of home—
cookstove, sink, icebox, electrie lights,
closets, plenty of cupboard and drawer
space, and sleeping accommodations for
four persons. Trailer is 15 ft. long and
weighs approximately 1,400 lbs. Send
£1.00 for set of six blueprints, Nos. 937
to 942, giving complete details.

MODEL YACHTS

“ZIP," MODEL RACING YACHT—S&E0 to B83:
B0 in. long. Four prints $1.00.

“VANJA"—B899 to 904: Class-A racing yacht,
72 in. long. Planked hull. Six prints. $1.00.

MISCELLANEOUS

MIDGET AUTO—806 to 808: 58-in. wheelbase,
powered by 3 -hp. gas engine of the washing-
machine type. Four prints. $1.00.

YENETIAN BLINDS—826 and 827: Three dif-
ferent styles covered on two prints. 50c.

ARTISTIC DOG HOUSES—826: Shows four at-
tractive designs. Tells how to determine the
right size house for any dog. 25c.
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2HD STEP

CORNERS FOLDED
AND LAPPED

New glass can be silvered or old
mirrors renewed by simplified
methods, The most important se-
crel of this Faseinaling artl 2 in
getting the glass clean before ap-
plying the silvering solution

N WORKING with mirrors to be resil-
vered, they should be placed face down

on a smooth level surface to prevent
breakage and to render the application of
cleaning and silvering solutions as simple
as possible. A tray large enough to hold
the mirror for both eleaning and silvering,
is made by bending up the edges of a
piece of galvanized sheet iron to form a
tray as in Fig. 1. One corner should be
cut as shown so that waste solutions may

flow away into a catch bucket. To protect
the metal from attack by acids and other
chemicals it should be given a heavy coat
of asphaltum paint inside and out. You
will need four hardwood leveling wedges
made as shown in Fig, 3 to support the
glass in the tray. When the glass is level,
the solution will tend to remain on the
surface while cleaning and silvering.

In resilvering an old mirror, first re-
move the old silver and its protective var-

241
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FOR OLD
MIRRORS

SOFTENED VARNISH

APPLY VARMNISH REMOVER
AND LET SOAK FOR
15 MINUTES

%.:x}a-'lclEﬁN|NG SOLUTION,
% NITRIC ACID, | FL. GZ.
AND WATER, 6 FL.OZ.

< COTTON TLIFTJ:I
e Fﬁ'

>
FOR OLD MIRRORAS
AMND NEW GLASS

nish coating, the latter being removed
with varnish remover, which is allowed
to soak until the film has become soft
enough to wipe off with a soft cloth. Avoid
scraping as this may scratch the glass,
making it impossible to produce an other-
wise perfect mirror job, Usually 10 or 15
min, of soaking is sufficient. If necessary,
another application can be made. The old
silver is removed by flowing onto the sil-
vered surface a solution made by adding
nitrie acid, 1 fl. oz., to water, 6 fl. oz. This
may be swabbed on as in Fig. 2.

After every trace of varnish and silver
has been removed, the glass is submitted
to a thorough cleaning routine. Failure to

WIRED OFF WITH CLOTH

FOPULAR MECHANICS

follow this carefully is the cause
of practically every failure, and
therefore its importance cannot
be overemphasized. The glass is
first thoroughly washed with a
hot solution made by dissolving
washing soda, 1 lb,, in water, 1
gal. From this point on the glass
must not be touched by the hands.
Next, the glass is rinsed thor-
oughly with warm water, after
which an acid solution made by
adding C.P. nitric acid, 1 fl. oz, to
water, 6 fl. oz., is applied as a final
chemical cleaner. The acid is then
washed away with distilled water
and the glass leveled by tapping
the wedges until a pool of water
will tend to spread evenly toward
the edges. Following the last
rinse, a solution made by dissolv-
ing stannous chloride, 1 dram, in
water, 1 gal., is flowed onto the
surface of the glass and allowed
to stand until the silvering solu-
tion is ready for use.

A standard two-solution type
of mirror silvering formula is
used. The first solution, A in. Fig.
4, is made by dissolving silver ni-
trate, 1 oz., in distilled water, 10
fl. oz. When the silver nitrate is
completely dissolved, slowly add,
drop by drop, stronger ammonia
(ammonium hydroxide)—house-
hold ammonia cannot be used—
until the precipitate which first
forms just redissolves. No more
ammonia should be added than
the final drop which causes the
dissolving of the precipitate. When the
above solution has been completed, add a
solution made by dissolving potassium hy-
droxide (C.P. sticks), 1 oz, in distilled
water, 132 fl. oz, This addition will cause
a heavy precipitate to form. Again add
ammonia cautiously as before until the
precipitate has just dissolved. Finally add
just enough of a solution made by dis-
solving silver nitrate, 1% oz., in distilled
water, 1214 fl. oz., to turn the mixture a
light straw color. This completes the first
solution. No more of it should be made
up than will be used immediately as it
becomes dangerous if stored due to the
possible formation of silver fulminate. If
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DISTILLED WATER, I35 () oRoP BY DROP

FL.OZ. POTASSIUM % UNTIL SOLUTION

HYDROXIDE, (STICK ~ TURANS A LIGHT

DROP BY DROP UNTIL
PRECIPITATE JUST
REDISSOLVES

1)
DISTILLED WATER, 10 FL.OZ.
SILVER NITRATE, | OZ.

MAKE UP AS NEEDED,
,DO NOT STORE

@

used the same day as made there is no
danger as this type of solution is in daily

use by mirror silverers, The other solu-.

tion required, B in Fig. 4, is called the re-
ducing solution. It is made by dissolving
granulated sugar, 1 oz., in water, 10 fl. oz.
When the sugar has dissolved, add pure
grain aleohol, 1 fl. oz., and nitric acid C.P,,
24 drops. This solution is heated just to
the boiling point and allowed to cool be-
fore use. It will keep and accordingly it
may be made up in quantity and stored
for future use.

After the above solutions have been
completed, rinse the stannous-chloride
solution from the cleaned glass with dis-
tilled water and immediately mix one
part (by wvolume) of reducing solution
with 2 parts (by volume) of the silver so-
lution and flow this onto the glass and let
it stand until the silver has completely
deposited out of the solution, which will
require about ten minutes. After the mir-
ror has been formed rinse the silvered
glass with cold water and swab the sil-
vered surface gently with a piece of ab-
sorbent cotton. The silvered surface
should then be allowed to dry thoroughly.
Forced drying should not be used, as this
is likely to damage the silvering. When
the surface has become thoroughly dry it
may be coated with black lacquer, applied
with a soft brush. The mirror should be
mounted so that the back will be protect-
ed from abrasion and dust.

MECHANICS
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DROP BY DROP UNTIL
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Dropper for Test Solutions

Preventing waste of expensive test so-
lutions, this dropper allows the addition
of a definite number of drops of reagent
to a solution. To
make the drop-
per, soften a por-
tion of a length of
4-in, glass tubing
near one end in
the flame of a
bunsen burner
and draw it out to
an open point or
tip. Then fit the
tube into a cork
stopper so that
the tip reaches to
the bottom of the bottle. The flow of fluid
is controlled with the index finger placed
over the upper end of the tube as shown.
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Adjustable Marker Spaces Hills

Uniformly in Garden

When this marker is uul_\‘..-. plant rows run in fwo
directions, greatly simplifying eultivation

Adjustable to various widths, this gar-
den hill marker is light to handle, and,
when used carefully, your plants grow in
rows running in two directions so that you
can cultivate them both across and along
the original row. The marker is used by
“walking” it down a guide string or row
already marked off, swinging it around on
first one leg and then the other.

Measuring Turned Work in Lathe
with Triangular Scale

WORK |

When a piece is
being turned that
is smaller in di-
ameter than the
lathe tailstock
center, it is, of
course, impossible
to use an ordina-
ry scale to meas-
ure up to the
shoulder as shown
in the lower de-
tail, but direct
measurements can be made with a trian-
gular scale as shown in the upper detail.
A 3-in. scale will be about the right

TAIANGULAR
SCALE Yg
THICK - 2} (.
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length. The scale is marked with a sur-
face gauge by clamping a regular scale to
the triangular one and scratching the di-
vision lines at right angles to the straight
side as indicated by the dotted line in the
drawing, deepening the lines afterward
with a fine chisel. As the tool feeds along
the work, the secale is laid on top and
moved toward the operator, keeping the
straight side against the shoulder.—H.
Moore, Hamilton, Ont.,, Canada.

Paintbrushes Kept from Drying
in Inner Tube

A handy meth-
od of keeping
paintbrushes from
drying out over a
short period is to
insert them in a
piece of inner
tube, which is
then folded over
as shown, and a
strong rubber
band slipped over
the ends to hold
them closed. This idea is useful to paint-
ers when moving from one job to another.

PIECE OF

Water Color Applied by Pen
to Letter Photos

Neat writing is
easily done on a
photo with water
colors if they are
mixed to a thin
consistency and
applied with an
ordinary pen
point., The secret
of using a pen for
this purpose is in keeping the point wet
without “flooding” it. This can be done
with a small camel’s-hair brush, which is
kept wet with the color and the pen point
touched to it at frequent intervals.

@I When ordinary aleohol is used in mix-
ing bronze powders, add one drop of a
saturated solution of caustic soda for each
ounce of mixture to prevent the bronze
from turning green.
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Dovetails Made QlllelY on a C1rcular Saw

MULTIP
BDH 10 ULTIPLE BLOCKS =
ALINE PIECES .

& PLAST CuT
p— e MADE
{ ————f WHITE PINE OR

i= 1
LENGTH OF TONGUES DECIDED,, "LYWOOD, 3 THICK=,
BY MO. OF PIECES BEING — =

W, -
DovETAILED

TYPE OF WORK DONE—————=

To cut box dovetails on a production
basis you first set up the dado on your
circular saw and then make a jig like that
shown above. This can be made on the
saw, using the same dado setting as that
used to cut the dovetails, As dimensioned,
the jig provides for cutting ¥4-in. pins and
sockets, Notches and tongues must be

DETAIL OF
DOVETAILING
~JIG

Cutting box dovetails that fit is easy when you use the
simple jig shown here. It can be set up to space any num=-

ber of dovetails egqually

equally spaced. The stock to be dovetailed
is ripped to exact width and the ends
alined in a box made for the purpose.
When the pieces have been clamped to-
gether and set on the saw table, the jig
bears against the ripping fence. The dado
is set to proper depth and the first cut run
by moving the setup over the cutters.
Then the blocks are lifted from the jig and
set over one space. The second cut is run
and the procedure repeated.

Glass Disks Cut Accurately on Your Wood-Turning Lathe

Glass disks can be eut accurately and
the possibilities of breakage reduced by
doing the job on your lathe. The glass is
clamped between two wood disks, one be-
ing serewed to the faceplate and the other
held by the tailstock center, which is ad-
justed to clamp the glass tightly. The disk
next to the tailstock should be turned to a
diameter 15 in. less than that desired for
the glass disks. To cut the disks, turn the
lathe by hand and hold the glass cutter
firmly against the glass, resting it on the
tool post and using the wood disk as a
guide. After removing the glass from the
lathe, cut four or more lines radiating from
the circular cut. A few light taps with the
handle of the cutter will break away the
waste glass.
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Hand Truck Can Be Used as Cart
to Haul Heavy Loads

Two ball-bearing casters are attached to the short
legs located below the handles on this truck

By simply attaching a pair of heavy
casters to the handle supports of a hand
truck, it can be pushed about as shown,
instead of lifting up the handles in the
usual way. Casters of the type shown are
fitted with ball thrust bearings so that
they pivot readily, which makes it easy to
steer the truck. The ecasters do not inter-
fere when using the truck in the regular
way.—A. H. Waychoff, Tempe, Ariz.

Glassware of Chemical Lab
Kept in Rubber Holders

In the testing laboratory of a western
oil company, hydrometers, thermometers,
test tubes and
small glass tubes
of samples are
protected against
breakage by keep-
ing them in hold-
ers made of rub-
ber hose. Corked
at both ends, the
pieces of hose,
which vary in size
according to the
articles kept in
them, are cut di-
agonally about two-thirds their diameter
and about an inch or so from the top ends

CORK=r=
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so that they can be pushed back for in-
sertion or removal of the articles. Each
holder is attached to the edge of a shelf
with a nail driven through the hose,

Pencil Held in Overall Pocket
by Rubber Flap

Sewed or sta-
pled to the bib of
a carpenter’s or
mechanic's over-
alls directly above
the pencil pocket,
a rubber or leath-
er flap keeps the
pencil from slip-
ping out, yet al-
lows it to be re-
moved easily. The
flap has a hole in
the center which fits the pencil snugly.

FASTENED TO OVERALLS
WITH WIRE J_ST-P‘.F‘_L_E:

PIECE OF
INNER TUBE

Locking a Cradle Telephone

To keep unau-
thorized persons
from using a cra-
dle telephone in an
open office or ho-
tel lobby, you can
use a bicycle pad-
lock as shown. Be
sure to slip the
lock over the
shackle so that
the key end is ex-
posed, otherwise it may be impossible to
remove it.—L. J. Fisher, Beaumont, Tex.

To Rule Dotted Lines Rapidly

Here is a meth-
od of rapidly rul-
ing dotted lines
that saves hours
of labor besides
adding neatness to
the work that is
hardly compara-
ble with the much
slower hand
method, Simply
run the pen along
the edge of a ruler

DOTTED-LINE RULE
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which has a corrugated top surface. The
pen has a small piece of metal sweat-sol-
dered to one leg to ride over the corruga-
tions, which raises the pen point off the
paper. Dotted, dot-and-dash or any va-
riety of “broken” lines may be had by
varying the width and spacing of the cor-
rugations,.—E. C, Dean, Erie, Pa.

Hen with Chicks Housed
in Wire “"Tepee’’

A portable pen
that is convenient
for moving a hen
and chicks about
the yard is made
easily from a piece
of chicken wire
rolled into a cone
and tacked to a

CHICKEN

o ?‘ = sharp stake, It is
e A S o an easy matter to
T pull the stake and
;:_-ﬂ':_:_;‘:uh move the pen

along to a new
spot without al-
lowing the hen to escape, and, while the
hen is kept inside, the chicks can pass in
and out freely,

STAKE POINTED

Envelope Moistener and Sealer
Made from Tablespoon

When a number
of envelopes are
to be sealed and
no moistener is at
hand, a tool that
will do the job in
one operation can
be made from a
tablespoon. The
end of the spoon
is cut off, the bowl
is flattened and
split after which
one side is bent
upward and a piece of felt is riveted to
the other side as shown.

{[To keep painted parts of shop machin-
ery looking like new, go over them occa-
sionally with a cloth dampened in carbon
tetrachloride.

MECHANICS

Padded Rung Protects Knees
When Working on Ladder

947

The pad is moved from one rung to another as you
woerk wp or down the ladder

To protect his knees when it was nec-
essary to rest them against a rung to keep
his balance on a ladder, one painter im-
provised this removable cushion. It is an
old coat sleeve or piece of inner tube hav-
ing spring clips riveted to it to slip over
the rung. Straw, cotton or even old rags
make good stuffing.

This Handy Tool Rack Provides
for Future Purchases

With this type
of tool rack the
shop owner can
keep small tools in
perfect order no
matter how many
new ones are ac-
quired from time
to time. The rack
consists of a 1 by
6-in. board to which narrow strips are
nailed, the strips being planed to form a
groove as shown. The tool clamps or
holders are fastened to blocks cut to slide
inside the strips.




RILLIANTLY colored plastic materials
in sheet, rod and tube form can be
utilized by the home shop worker in
building many attractive novelties such as

candlesticks, jewel boxes, clock cases,
vanity powder sets, bracelets, ete., and can
also be used in the construction of mod-
ern furniture such as recently described
in Popular Mechanics. Plastics, which are
hard, strong and have no grain, are dif-
ferent from either wood or metal so that
the technique of working with them is
also different in many ways. Yet they can
be sawed, turned, carved, ground and pol-
ished with ordinary wood or metal-work-
ing tools. It is the technique of using
plastics that the eraftsman is primarily in-
terested in knowing as this is, of course,
the prerequisite of good workmanship.
Therefore, in this article we will tell you
how to handle this new material by going
through the various steps in making a tel-
ephone note pad, Fig, 1, which was select-
ed because it requires a number of differ-
ent operations,

Sawing Sheet Plastic: After the tele-
phone note pad has been planned carefully
and all dimensions determined, templates
are cut to the exact size of the various
parts to be cut from sheet, and these
transferred to the plastic stock, using a

scriber, Siraight, outside cuts in sheet
material can be made on a circular saw.

8548

The saw blade should be well set, prefer-
ably swedge-set, and should have about
9 teeth per in. Wide setting is necessary
as the material softens slightly when heat-
ed by sawing and then causes excessive
friction. The saw is operated at normal
speed as when cutting wood. Smooth cuts
are produced if the saw is adjusted so that
the teeth just barely cut through the ma-
terial. Should there be any tendency for
the work to heat excessively while cut-
ting, water can be applied as a cooling
medium. An inside eut is a job for the
scroll saw—either hand or motor-driven.
Such a cut is also needed on the telephone
note pad. Holes are drilled near the cor-
ners to permit the insertion of the blade.
When cutting with a scroll saw or with a
band saw, select blades having about 14
or 15 teeth per inch. For all sawing oper-
ations, the work is fed slowly, cutting in
the waste portion as closely to the scribed
lines as possible.

Filing and Sanding: The stock is then
dressed down to exact finish dimensions
on the scribed lines, by using files, sand-
paper, or by means of a disk or belt sand-
er. If you use files and sandpaper on the
work, it can be gripped convenienily in a
vise, but in this case a piece of felt or
cardboard is inserted between the vise
jaws and the stock in order to avoid any
mars on its surface, Ordinary files will be
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By
C. A. Crowley

satisfactory for the purpose. The final fin-
ish to the filed edges is most readily pro-
duced with a strip of fine emery or sand-
paper. It is advisable to bevel or round
the sharp edges slightly to produce the
best appearance and to facilitate lustrous
polishing.

After the flat stock for the telephone ,

pad has been cut and dressed to exact
size, you are ready to make the pencil
holder. For this purpose a 1-in. eylinder
of black plastic material is cut to length
as in Fig, 1. Itis then sawed in half length-

wise, dressed down to a smooth finish and
polished in the same manner as the sheet
stock. Next, a portion of the curved sur-
face is sanded down flat to provide suffi-
cient area for cementing the piece in place.
A disk sander will be found especially
convenient for making true, flat surfaces
and you can readily improvise one.
Simple Disk Sander: Figs. 3 and 4 show
a simply designed disk sander which has
been found efficient for dressing down
small parts of plastic material. Get or
make a couple of sanding disks to fit the

848
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shaft of a small motor you may have on
hand—a %4-hp. motor being preferable
for size. The motor is bolted to a hard-
wood base to which a vertical piece is at-

tached to hold a steel thrust plate. The

latter is drilled for a steel ball, which fits .

between it and the motor shaft, providing
a simple but effective thrust-bearing ar-
rangement. This is necessary where end
pressure is brought against a motor shaft
as is the case with this sander. Sandpaper

or emery paper may be cemented to the
disk with the use of a simple adhesive in
stick form, which is applied to the disk
while it rotates, after which the paper is
pressed in place. Or, you can use water
glass, applying this to both the disk and
the paper, after which the two are pressed
together and weighted until the adhesive
has set, which usually requires 3 or 4 hrs.
For rapid cutting, a coarse grade of sand-
paper is used, while finer paper produces
a finish ready for bufling and polishing.
Drilling and Screw-Fastening: In as-
sembling the flat parts of the telephone
note pad, use is made of “drive serews,”
which are driven into holes of slightly
smaller diameter., These screws rotate
while being tapped gently with a hammer
and will cut their own threads. For this
job it was found that suitable holes for the
size drive screws used could be drilled
with a Na. 55 drill. The top piece, having
the square cutout, is drilled at the points
indicated in Fig. 1, and these holes serve
as pilots to be used later for drilling the
holes through the separators and base
piece. Ordinary metal-working drills,
preferably of the high-speed wvariety,
should be used for drilling plastics. When
deep holes are being drilled, the drill
should be withdrawn from time to time to
free the hole from chips, in order to pre-
vent wedging, packing and heating. Be-
sides the method of using drive screws,
holes may be drilled for ordinary machine
screws—slightly smaller than the screws.
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In this case, also, the screws will cut their
own threads and therefore it will not be
necessary to tap the holes, Wood screws
should not be used in assembling plasties
as they tend to split the work.

Bending with Aid of Heat: Having all
of the parts of the telephone note pad cut
to dimensions, it now remains to bend the
top section to conform with the curvature
shown in the sketeh. In order to assure
accuracy in bending, it is advisable to
make a sheet-metal template as in the
upper detail of Fig. 2. Next, the top sec-
tion of red material is placed in water
heated almost to the boiling point. The
entire portion to be bent is immersed. The
rest of the section is kept out of the water,
inasmuch as it is to remain straight. The
time required to soften the plastic suffi-
cient for bending is in this case about 5
min. For thicker sections, a longer period
of immersion is required. After softening,
the work is removed from the water and
bent by hand while being held between
two sheets of stiff sponge rubber as in
Fig. 2. After the bend has been made as
required to fit the template accurately,
the work should be cooled by immersion
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in cold water, When bending
plasties, it is important to remem-
ber that after the material has
been immersed in hot water for a
total period of approximately 30
min., the material cannot be soft-

WHITE —»
L aye ened again and bent by heating.

1l When bending large sections, it

- II: therefore becomes important to

plan the work in advance so that
| one heating only is required. For
small parts where you heat them
for a few minutes at a time, the
! work may be re-heated several
times in order to produce bends
which exactly meet the require-
ments of the project.

Buffing and Polishing: After
the parts have been cut to shape, formed
and dressed accurately to dimensions, the
preliminary polish may be produced by
using No. 1 buffing compound. This com-
pound comes in stick form and is applied
to a cloth buffing wheel while it rotates.
Then the article is held against the wheel.
The application of the first compound
should continue until all of the surfaces
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show an even texture free from
spots. Spots which appear on the
work being buffed are not due to
discoloration of the plastic mate-
rial itself, but rather to the inclu-
sion of compound in depressions
and surface defects. So long as
these spots or marks remain on
the surface, the preliminary pol-
ishing operation has not been
completed. When the spots have
all disappeared, the buff should be
changed to No. 2 or finish com-
pound. Avoid using the same
wheel for both inasmuch as this
will result in mixing of the com-
pounds. Only a short time is re-
quired to produce the final luster.
In case a buffing wheel is not at
hand, good polishing may be pro-
duced by hand methods. For this
purpose, wet abrasive paper is ef-
ficient. There are several grades

zigutu
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able. This cement comes
in small bottles and has a
thick consistency. The
best way to apply the ce-
ment, after making cer-
‘ tain that the parts fit
snugly, is to dip a small
stick or the end of a
match into the cement
and pick up a small ball
of it. The ball of cement
is next dipped into ordi-
nary muriatic acid. The
cement will not harden
properly unless it is
treated with the acid as
explained. After immers-
ing the stick carrying the
globule of cement in the
acid, it is applied to the
surface of the pencil
holder to be cemented,
spreading it over the en-
tire surface of the holder
and avoiding any excess
which might be squeezed
out later. Next, the pen-
cil holder is pressed into
the exact position where
it is to remain. Clamps
are then applied to hold
it in position until set,

BLACK

available for this purpose. A
coarse grade should be selected
for the first operation. This is moistened
with water and applied to the surface of
the material. After all scratches and abra-
sions have been removed, the article is
washed with water and the second polish
produced by application of a finer grade
of paper.

Cementing: After the parts to be
screwed together have been assembled, it
only remains to cement the pencil rack
into position. For this purpose, a special
type of plastic-to-plastic cement is avail-

which will require from
10 to 24 hours.

Turning: Plastic materials may be
turned in any wood or metal-working
lathe with ordinary wood-turning chisels.
Although ordinary chisels work effective-
ly, it has been found that chisels made
from high-speed steel will last longer and
are easier to keep in good condition than
ordinary chisels. When a large flat section
is to be turned, as would be required in
the forming of a bowl, dish or lamp base,
the plastic is cemented to a piece of wood,
which in turn is fastened to the faceplate
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of the lathe with wood
screws as shown in Fig: 7.
For this purpose, plastic-
to-non-plastic cement is
used. When the turning
and polishing have been
completed, the wood may
be pried loose readily after
removal from the face-
plate. To facilitate the
turning of cylindrical sec-
tions such as would be re-
quired in the construction
of cigarette containers and other such
items, a mandrel, held between centers in
the lathe, is turned to a diameter approx-
imately the same as the internal bore of
the plastic cylinder. See Fig. 8. The man-
drel should be tapered slightly so that it is
easy to slip the cylinder in place. This
method of holding cylinders has been
found by far the most satisfactory. When
turning plastic rods in the lathe, it has
been found that the best practice is to ro-
tate them between centers in the ordinary
way exactly as if they were made of wood.
To prevent the tailstock center (a metal-
turning center) from working too deeply
into the plastie, which tends to soften un-
der heat, it is advisable to make a small
disk of sheet iron and center-punch it to
correspond with the center, which is
drilled in the rod to be turned. Turned
plastics should be polished before remov-
al from the lathe by applying the com-
pound to the rotating work with a cloth.
In sharpening turning tools for plastic
work, more efficient results will be had if
the tools are slightly hollow ground as
shown in Fig. 16. They should be roughly
ground on a wheel about 212 or 3 in. in
diameter, and after the rough grind, they
are finished on a wet wheel of the same
diameter but made from very fine abra-
sive. In using wood-turning chisels, about
the only difference that will be noted be-
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tween working with plastics and with
wood is that the speed of cutting must be
reduced. The chisel should be held rigidly
and applied cautiously until the proper
pressure for best results has been found
by the feel of the tool itself. In no case

should the tool be forced nor should at-
tempts be made to hurry beyond a reason-
able working speed. If excess force is
used or if the tool is dull, the material will
become hot and the tool will be burned.
Grinding: Irregular slots, depressions,
grooves and hard-to-form curves may be
produced easily by the use of a small
hand grinder, and this is also useful to re-
move any excess cement between corners
as shown in Fig. 14. These units have a
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GRINDER

motor in the handle and come equipped
with a large variety of hobs, grinders and
cutters. By selecting the proper tools, al-

most any kind of engraving or carving®

may be done.

Inlaid Designs: Plastic materials can be
ornamented in contrasting colors by
scratching the design required into the
surface of the material with a sharp-
pointed, hard-steel scriber. After the de-
sign has been scratched into the work and
the surface wiped clean, a contrasting col-
or of quick-drying lacquer is applied with
a cloth. The lacquer will fill the crevices
and the surplus on the surfaces may be
wiped away before it dries.

Variety of Applications: After experi-
menting with plastic materials on some
simple project such as the telephone note
pad described, you will find many other

TURNING

TOOL GRIMDING

WHEEL,
4" DIA.

applications. A simple type of can-
dlestick is shown in Fig. 6, while a
Hower vase as in Fig. 5 consists essen-
tially of a tube and two disks, The
vanity powder set shown in the pho-
tograph and detailed in Figs, 11 to 13,
makes a worth-while item to tackle.
Cigarette containers of many types
are possible, an easy job being shown
in Fig. 9, The bracelet in Fig. 10 has
contrasting colors in alternate layers,
cemented together and then turned.
If you want a smart, modern case for
a small elock try the one in Fig, 15.

Manufacturers of plastic materials
will be glad to furnish you with a
complete list of the stock sizes, shapes
and colors they can furnish, which
should be kept at hand for reference
so that in designing things to make,
vou can keep within the limits of ma-
terial that is readily available.

Installing New Leather Valve
in Lift Pump

When a new leather check valve is put
in a lift pump, cut a shallow groove in the
flesh side of the leather as indicated. This
makes the “hinge”
portion of the
valve more flexi-
ble so that the flap
will seat tightly
without the usual
breaking-in peri-
od of several days
during which time
the pump must be
primed each time
it is used.—David
Jenkins, Xenia,
Ohio,
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Whirlwind Spreader Broadcasts ‘Hopper’ Bait

An old rear-axle assembly iz about all you need to
build this poison-bait spreader

Utilizing an old auto rear-axle assem-
bly, this spreader, which works on the
principle of a broadcast seeder, scatters
poisoned grasshopper bait uniformly. Be-
sides this, some of the danger of handling
arsenical bait is eliminated as the latter is
scooped from the tow truck or wagon di-
rectly into the spreader without touching
the hands. As shown in the drawing, the
wheels, axle and drive shaft are left in-
tact, the drive shaft being turned upward

Avoiding Burned Insulation

When soldering wire splices, very often
the rubber insulation close to the bared
ends is charred, which not only results in
an unworkmanlike job, but may be an
unsafe one. To avoid such charring, two
spring clothespins with a wad of copper
wool wired to each leg are clipped to the
wires on each side of the splice so that
part of the wool is in contact with the
bare wire. There being a great deal of
copper-wool surface exposed to the air,
practically all of the heat from the splice
will be taken up by the wool and dissi-
pated before it has a chance to reach the
insulation—W. C, Wilhite, Edelstein, Il

in a vertical position where it is held by
a wood framework, which also supports
an oil-drum hopper. A wood or metal disk
carrying four vanes is fitted to the end of
the drive shaft. When the spreader is in
motion, the bait passes through a 1-in.
hole in the bottom of the drum and onto
the whirling disk, It is a good idea to pro-
vide a shield so that the bait will not be
thrown on the worker in the wagon.—Ed-
ward Green, Varsity View, Man., Can.,

When Soldering Wire Splices

INSULATED
WIRE
—
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This bracket keeps artist's materials of hand with-
out restricting arm movement

The problem of keeping artists’ paints,
oils and other materials close at hand is
solved with a “lazy tong” or extension
bracket, which supports a pan holding the
materials. The bracket is screwed to a
wall near the drawing table, so that the
pan can be held in almost any horizontal
position, or can be pushed back against
the wall when not in use. The pan is sol-
dered or riveted to a piece of flat iron,
which is given a half twist at one end so
that it can be clamped to the bracket as
shown in the lower detail of the drawing.

Pivoted Legs on Hand Truck
Ease Workman’s Job

One workman
whose job re-
quired wheeling
heavy loads on a
hand truck, saved
much of the “back-
breaking” work
by pivoting a cou-

SPRING CLIP TO HOLD LEG
e~ WHEN NOT IN USE

! THREADED

AT BOTH ENDS
1% 15"
FLAT IRON

ple of flat-iron
legs to the truck
as shown. When
handling a heavy

POPULAR MECHANICS

Artist’s Materials Kept at Hand
by Extension Bracket

load, the legs hung down so that every
time the loaded truck was set down for a
moment, the worker was not compelled to
raise the handles more than a few inches
to proceed on his way. When not in use,
the legs were held close to the handles
with a spring clip.

Turning True Wood Cylinders
in a Lathe

After a turning
has been dressed
down in a lathe, it
can be trued to a
perfect cylinder
with the aid of
this simple jig. It
consists of a small
wood block fas-
tened to the shank
of the chisel with
a C-clamp. In use,
the chisel is held
so that the block slides against the tool
rest as shown in the photo.—Kenneth
Murray, Sturgis, Mich.

Rabbit Hutch Has Rubber Door

A man who raises rabbits in Arizona
claims that rubber doors on the hutches
are much more satisfactory than uncov-
ered openings as the animals prefer a dark
place to sleep and to care for their young.
The doors are merely pieces of inner tube
slit both vertically and horizontally and
tacked over the openings to the hutches.
If the horizontal slit is a little shorter than
the vertical one, the four rubber segments
or flaps formed by the slits will keep the
opening closed except when in use.

PIECE OF OLD

Rubber door keeps interior of rabbit hutch dark,
which is more like the animals’ natural burrows
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Pipe Threshold Keeps Water Out of Garage
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This pipe threshold i not only neat, but it eliminates the
usval concrete lip under the doors which hoz a tendency

toe chip off

Here is a novel method of weather strip-
ping under garage doors that not only ef-
fectively stops water from entering under
the doors, but one that is lasting. Instead
of the usual concrete offset or lip, a gal-
vanized pipe is buried halfway in the
concrete under the doors. To the bottom
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of the pipe are welded bent rods, which
serve to anchor it securely in the concrete
and support it while pouring the concrete,
The rod supports are welded at 4-ft. in-
tervals along the pipe. A %4 in. clearance
between the pipe and door bottom is
about right—E. T. Holmgren, Chicago.

Motorist “Dials’” This Guide to Find Routes and Mileage

As a help to motorists, one filling-station
attendant rigged up this simple dial, which
shows at a glance the mileage and routes
to all important cities and towns within a
wide radius of his station. The dial con-

By rotating the dial, the mileage and routes to a
given town automatically appear

sists of two sheet-metal disks mounted on
a metal holder which is attached in a con-
venient location on the wall. The names
of the towns, the mileage and routes to
each one are printed on the larger disk,
which is pivoted. When this disk is turned
to bring the name of a town in front of a
large arrow, shown in the drawing, the
mileage and route numbers automatically
appear at two windows in the front disk,
which is stationary.—Bennett B. Smith,
Cameron, Mo,

Cleansing Tissue Used About Car

Motorists will find many uses for a box
of facial cleansing tissue, which can be
tucked away in a door pocket or glove
compartment. In addition to its regular
use as towels and handkerchiefs, the tis-
sue is handy for cleaning spectacles and
sun goggles, for wiping windshields, head-
light lenses, oil-gauge rods, etc. And, as
the tissue is discarded when soiled, its use
saves cluttering the car with dirty cloths.
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Locating Sources of Vibration
with Cup of Mercury
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With a little practice, sources of vibration can be
determined by observing designs produced on sur-
face of the mercury

With the aid of a shallow, curved-bot-
tom iron cup containing a small amount
of mercury, it is easy to locate the source
of vibration in auto motors and machin-
ery. The cup is placed on the parts sus-
pected of vibration and the surface of the
mercury is observed. After a little prac-
tice, it is easy to determine the source of
the vibration by the shape of the design
which will be produced on the surface of
the mercury. By this method, it is often
possible to locate loose bolts or mounting
screws in auto bodies without having to
inspect each suspected location.

Rear Car Doors Locked Inside
to Protect Children

|| To avoid any
possibility of my
4 small children
opening the rear
car doors and fall-
ing out, I locked
them as shown.
The door handle
inside the car was
drilled to take a
ring, which engaged a harness snap. This
was attached to one of the serews in the

POPULAR MECHANICS

window sill with a leather strap, the lat-
ter being just long enough to allow the
snap to engage the ring when the handle
is in the locked position—L. A. Mona-
ghan, Richmond Hill, N. Y.

Burned Resistance Unit Causes
Poor Ignition Spark

After a period of use, the wire in the
resistance units, installed on some auto
ignition systems to protect the coil when
the ignition switch has been left on acci-
dentally, becomes burned so that the size
of the wire is reduced. This in turn re-
duces the flow of primary current and the
high-tension spark proportionately. If the
ignition spark is not hot enough, the re-
sistance unit should be replaced with a
new one. If one is not available, a tem-
porary repair can be made by using a
short length of wire taken from an old
electric iron or toaster, When rewinding
the unit, the current flow through the coil
should not exceed 6 amps. as measured
with an accurate ammeter. The length of
the spark, as tested with a fully charged
battery, may be taken as a fair indication
of the exact amount of current.

Dog Rides Comfortably in Sack
on Running Board

—

5%

Your dog will ride safely in this sack, which is
quickly attached or removed

When you take your dog along for a
ride, but prefer not having it inside the
car, it can ride safely and comfortably in
this sack, which is carried on the running
board. The bottom of the sack is clamped
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to the running board and the top is fas-
tened to the lower part of an open win-
dow with hooks, covered with small rub-
ber tubing to prevent marring the car.

Identifying Cards on Batteries
Held by Rubber Bands

When a number
of storage bat-
teries are being
charged, wide
rubber bands, cut
to the shape
shown, from old
inner tubes, make
good holders for
identification
cards. The bands
are slipped over
the batteries, after
which the cards are inserted behind win-
dows cut in the rubber.

Guide Lines on Garage Driveway
Aid in Backing Car

If you have a narrow driveway, a cou-
ple of guide lines spaced to clear the
wheels a few inches will be a great help
in backing the car in or out of the garage.
For concrete driveways, apply a thin coat
of tar. For dirt, cinder or stone driveways,
you can use tennis tape.

2 3
S
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-

L TAR LINES —

By steering close to one of these lines, you can
back into your garage easily

@[To liven the rubber squeegee of an old
windshield wiper, soak it in a dish of
household ammonia over night; then wash
it with soap and water.

MECHANICS
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Portable Workbench Is Anchored
with Large Turnbuckle

,

- |
With this arrangement, you can anchor a portable
bench at various locations in the shop

When a workbench is fitted with casters
for moving it to various locations, you can
use a large turnbuckle as shown to anchor
the bench solidly at each location. A large
screw eye attaches the turnbuckle to the
underside of the bench top, and a heavy
screw hook holds it to the floor or wall, a
hook being provided at each location
where the bench is to be used.

Rubber Washer Stops Rattles
Caused by Bumper

When it is diffi-
cult to tighten
loose parts on an
old car so that
they won't rattle,
especially on a
bumper that has
been sprung or
bent, try using a
piece of old inner
tube between the
parts. The rubber
will help absorb
vibration and silence the noise.—Jos. C.
Coyle, Phoenix, Ariz,
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“Loophole” in Fence Sheathed On farms where it is frequently neces-

to Protect Clothin sary to step through a barbed-wire fence,
. R B ~ this simple wood frame placed between

= gt Ly — two of the wires will prevent the barbs

: w... - from catching in the clothing. The frame
is made in two parts. These are nailed
together with wood strips between them,
forming grooves to engage the fence wires,

Electric-Motor Bearings Repaired

Instead of taking the time to make an
undersize bearing for an electric motor,
after turning down the end of a worn
armature shaft, I simply insert a thin
brass sleeve in the old bearing to reduce
its inside diameter. This is done by bor-
ing out the bearing in a lathe to take the
sleeve, which is then sweat-soldered in
place and reamed to fit the shaft.—John
This frame is held in place firmly between two wires A, Bbaker, West A'I.lhlll’n, Mass,

The Next Issue

CONCRETE GARDEN FURNITURE IN COLOR

New beauty in garden benches by using colored cement to harmonize or con-
trast with the surroundings. You can inlay smart designs in color or apply
ornamental relief work. This article—the first of a series on using colored
concrete—gives you all details for this fascinating outdoor work,

GET THE MOST OUT OF YOUR CAMPING TRIP

What to take along, where to pitch a tent, how to cure troublesome gas stoves,
or lanterns, how to hasten cooking at high altitudes and other helpful tips.

COASTING INTO A COLLEGE SCHOLARSHIP

A boy's homemade coaster will win this prize in the All American Soap Box
Derby. It's not too late to start now. Next issue will contain the official rules.

WHAT'S WRONG WITH THAT MOTOR?
Gives simple tests to locate troubles in electric motors, such as grounds, open
and short circuits, poor connections, worn brushes, damaged switches, etc.

PROFITS FROM LAWN ORNAMENTS

Scroll-sawed figures that sell at roadside stands, including midget fireman to
hold hose, warning policeman, alert watchdog, sprinkling maid and others.

FOR FURNITURE BUILDERS

One article shows an elegant coffee table in modernized Chinese Chippendale;
another completely details several pieces of useful cottage furniture.
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Many & Harley - Davidson
rider has seen this beouti-
ful spot— Lake McDonald,
Glacier Motional Fark. -

& SADDLE of « HARLEY-DAVIDSON |

No matter where you live, you're within Harley-
Davidson distance of rare scenic spots. Hit the
shorter trails over week-ends — plan care-free
jaunts over distant trails for your next vacation.
Harley-Davidson will take you there at least
expense. . . . And for 1936 —own this
year's new Harley-Davidson. Speed-
lines and amazing motor improve-
ments assure you plenty of style,
power, speed and riding ease — ¥ _ f ;
plus remarkably low.cost mileage. @& o Y= Y

-y

d!‘.‘ YOUT fea FESFI{iI’J‘I{'?vD-IT ;dj;_n; ﬂrr‘] .f‘.r ”b{"‘: I,"’ \ ¢ |1 ¥ s - ._
Easy-Pay Plans—get a FREE ride—send in the cou parn, : -

L

[
“.1. =

HARLEY-DAVIDSON MOTOR CO,,
IJ‘i.'rI-I. P Milwaukee, Wis.

I EY Interested in motorcyeling.  Send illustrated litera-
ture. Postage stamp is enclosed to cover mailing cost.

AVIDSON 222 -
My age is 16-19 yeurs, [ 20-30 years, [] 31 years

and wp, []under 16 years. Check your age gEroup.
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THE WINNER! Kelly Petillo takes the 500- DARE-DEVIL. Attractive Uva Kimmey, fam-

mile Indianapolis Speedway classic. Petillo says: ous girl parachute jumper, is a steady Camel
"Smoking Camels with meals goes a long way in smoker. "Camels set me right,” Miss Kimmey
helping to keep my digestion in good shape.” says, “and encourage digestion ina pleasant way."”

FOR DIGESTION’S SAKE

-4

L e

A RARE PLEASURE. Above— leisurely diners at Jacques French
Restaurant in Chicago. Here it is that soft lights and impeccable service
give the perfect setting for such dishes as Baked Oysters & /o Jacgues and
other specialties of the house, And Camels add the final touch to dining.
"Camel cigarettes are most popular here,” Jacques himself (/¢ft) observes.
" They are clearly the favorite with those who know fine living,"”

'CAMELS COSTLIER
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ALL ABOARD! Away from home a business THE FLARE of the welding arc climbs to a

man meets many conditions that upset the temperature of 8700° Dan Rafferty, master welder,
normal routine of digestion. Camels stimulate says: "Smoking Camels during and after meals
good digestion—no martter where you are. helps my digestion. Camels taste mild and rich.”

Copyright, 184, R. J. Rernolds Tobaoco Company, Winatoo:Salem, North Caralins

MASTER DIVER. "Me and food get along
swell when there's Camels,” Henry Siemer says.
"C.imu]:anukchmdra.stL-btrtu[:Lnddigustbur{ur."

Smoking Camels a Pleasant Way to Encourage Good
Digestion and Sumulate Good Feeling!

Modern days are tense and tr;,rmg Nenrtsr flow of fluids so necessary to good di-
get "wound up.” Digestion slows down.  gestion. You sense a comforting "lift”
Hurry, worry, and strain tend to interfere  and feeling of well-being as you enjoy the
with normal processes of digestion. delicare fragrance of your Camel.

It is a scientific fact that smoking You can smoke Camels steadily. They
Camels helps to restore and increase the  never get on your nerves or tire your taste.

TOBACCOS

® Camels are made from finer, MORE
EXPENSIVE ;TDBLCCQE...TMHIII and

Domestic. ..than any other pepular brand.
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The Latest in Fishing Tackle

{Continued from page BB5)

growths of weeds and a lot of tree stumps
preventing your lure from doing its real
work, regardless of the success you had
with this plug in an open water lake. Un-
der these conditions you want a weedless
lure of some kind. Similarly, you wouldn't
use a surface lure on a lake when you
know the bass are down deep. The true
surface lures float on top of the water and
stay on top when being reeled in. Made of
wood, they are great when muskies and
bass are inclined to feed on the surface. 1
use those with spinners which kick up a
fuss when jerked along the surface, and
others with no spinners. The idea is to
make the lure imitate something crippled
and struggling. Muskies sometimes follow
and strike these dancing surface lures five
or six times in trying to clamp their jaws
on them. In this group of lures are the
“plunker” types which are very effective
on quiet water, especially around evening.
The semi-surface lures are somewhat
similar, except that most will float when
at rest, but when reeled in will swim from
cide to side, dive, wobble, and dart about.
Some are jointed to increase their action.
Many have shovel-nosed fronts so they
will dive when retrieved. The primary at-
traction of semi-surface lures is eccen-
tricity of movement. They are wonderful
teasers for many kinds of game fish.
Deep-diving plugs are effective on hot
days when the fish are not coming to the
surface. They are good especially for
walleyes and bass. Other casting lures
which cannot be averlooked are the metal,
spinner, and pork-rind combinations,
darting metal and bucktail combinations,
and all metal underwater lures. They cast
easily, are small, and are attractive to fish.
One bait which has proved a good fish
getter has a polished metal boedy and a
combination of hackle and bucktail, with
a pork rind added to give a good motion.
Other effective underwater lures are
the spoons which look much like a metal
shoehorn with a hook attached at the big
end and painted gaily. They revolve in
the water, and may be used either with
or without pork rind. Some have weed-
less attachments, There are also gold and
silver lures which have the hook attached
to the inner side of the small “shoehorn.”

You need several weedless lures. There
are many good ones with big guards over
the hook to keep it from fouling. Every
angler, too, should have a "“log rider,” a
lure that can be pulled in between and
over logs floating on the surface. This has
a small spinner on each side of the fly or
bucktail, so lifted and arranged that they
act as guards to prevent the hook from
snagging. You can shoot it into a log pile
and toss it among lily pads, too. A few
extra spinners and small hooks are need-
ed in case fishing must be done with bait.
There is a weedless pork chunk hook that
is mighty handy some days when the bait
caster wants to work the lily pads for bass.

A few wire leaders are necessary. These
have swivels and snaps to keep the line
from twisting and to protect it when a
muskie or pickerel gets to fighting. Every
angler needs a tackle box to keep his
equipment orderly and in good condition.
These are big enough to carry an assort-
ment of lures, reels, leaders, lines, string-
ers and other equipment. They range in
price from one to twenty-five dollars.

A stringer is another necessity. The
usual one is merely a piece of heavy cord
with a sharp needlelike piece of metal on
one end which can be passed through the
lips of the fish. The other end of the cord
is tied to the boat. The newest stringers
have individual hooks for each fish caught,
and keep the fish alive as long as you are
on the water.

And don't forget to oil your reel fre-
quently. There are several good reel oils
on the market, with dropper attachments
on the bottle cap. The only other items
you might need are a line dryer, a case
for your reel, and a hook disgorger.

g
TC'::RI;:' Card Indicates Humidity
by Change from Blue to Pink

Turning from an intense blue in a dry
room to violet and pink as the humidity
rises, a paper color card useful as humid-
ity indicator has been developed by a nov-
elty manufacturer. The changing color is
supplied by a chemical printing process.
It is dull blue when the humidity degree

ip_a room is at the ?iit point. @
Aelwip bf Do
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No wonder it’s
America’s favorite fine camera—

A .T:_nq.h‘__"“h.___'
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it has all these features

fast [.4.5 lens . - - B-s:;:l}
Compur shutter up to 25
second . - - delayed-ac -
fimer . - - close-up fﬂEUSI'n?‘
viaid eye-lavel finder . .- «:l::tm;:e
front. .. roll-film convenien

large picture Eize.

% KODAK SIX-16
(f.4.5)

ODAK SIX-16 with the fast f4.5

Kodak Anastigmat lens is Amer-

ica's most popular fine camera, by a

wide margin. And a glance at its many

features shows why it's a natural “first
choice.”

This up-to-date Kodak springs into
action at the touch of a button. Both eye-

3 films for the
Kodak Six-16

VERICHROME

FOR OUTDOORS—Double-
coated Kodak Verichrome glves
you bright, clear snapshots in
sun or shade. It adds to the
meope of the f.4.5 lens, and safe-
fuards your picture results.

PANATOMIC

FOR ENLARGING—Kodak
Panatomic, the film with the
microscopic grain. Leads toen=
largements of coatact-print
. guallity. Fully panchromatic,
too, and amply fast for nll aver-
age pletures.

SUPER SENSITIVE

FOR INDOORS—Kodak 58"
Panchromatic lets you make
snapshots at night, using two
or more Photoflood bulbs, and
increases the range of outdoor
plcture-making as well.

level and waist-level finders. F.4.5 lens
makes bright snapshots even in difficult
light, and high-speed shutter “stops”
action, It's a real all-arounder for one-
camera fans, Makes 2'4x4%-inch pic-
tures. Costs but $40. See it at your
Kodak dealer's.

FREE...Kodak Booklet

that gives information on Eastman cameras
and equipment . .. Eastman Kodak Company,
Rochester, N. Y.

Name

Streot
City

State

P. M. 6-36

When writing to advertisera please montion Popular Mechanics
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Tips on Getting R1d of Ants

Continued from

Drenching an outdoor nest with boiling
water or kerosene is often effective but
the recommended way is to inject into the
openings a few ounces of carbon disul-
phide. The ant hole may be enlarged be-
fore the liquid is poured in. Then close
the entrance with dirt pressed down firm-
ly so the gas from the liquid will be re-
tained. The gas filters through the ground
and along the runways, killing all the in-
habitants. Carbon disulphide may be ob-
tained at any drugstore. It has a disagree-
able odor and must be used with care as
its fumes are inflammable.

If there are numerous ant hills in one
area of the lawn, punch small holes about
one foot deep and eight inches apart. Pour
one teaspoonful of carbon disulphide in
each hole and cover it immediately. One
treatment is usually effective. To keep
ants from infesting trees, prune away low
branches so the lowest is fully a foot
above the ground, then remove weeds and
rubbish, Apply a six-inch-wide band of
paraffin to the trunk and paint over it
with a mixture of one part by weight of
finely powdered flowers of sulphur to six
parts of commercial tree-banding sticky
compound. The applied mixture should
be five inches wide and a quarter of an
inch thick.

A simple way to keep ants from climb-
ing tables and other furniture is to place
each leg in a saucer filled with water to
which several moth balls have been added.
Kerosene in the saucers will also repel
the insects.

A sponge moistened in sweet water and
placed where the ants can reach it col-
lects swarms that can be scalded to death,
but the practice usually attracts an inex-
haustible number of ants. Repellents like
camphor, naphthaline flakes, or powdered
moth balls are of little permanent benefit.
Most commercial ant powders are effec-
tive killers when sprinkled on ants or
placed where ants walk over them, but
their value as poisons to be carried to the
nest is doubtful.

To prepare your own ant poison, you
may use either of two formulas recom-
mended by the department of agriculture.
Dissolve one pound of sugar in a quart of
water and add 125 grains of sodium ar-

senate. The liquid should be boiled and
strained, then wused to moisten small
sponges for traps. Or, mix one pound of
granulated sugar, 10.3 grains of crystal-
lized tartaric acid, and 14.6 grains of ben-
zoate of soda in one pint of water. Baoil
slowly for half an hour, then cool. Dis-
solve twenty-six grains of chemically pure
sodium arsenite in 1.8 fluid ounces of hot
water and cool. Add the poison solution
to the sirup and stir well, then mix in 2.3
ounces of honey. Great care should be
used in preparing poison sirups and safe-
guarding them. If the ants aren't attract-
ed at first, add more honey.

One fairly safe trap for poison sirup is
made with a small condensed milk can
from which the milk has been drained
through holes punched in the top. Boil
any remaining milk out of the can, punch
several more holes around the sides near
the top, and partly fill by pouring sirup
through one of the holes. Then bury it
halfway in the ground, so ants can reach
the holes easily and it can’t be kicked over.
Or remove the top from a can, punch holes
around the sides near the top, and place
a sponge or wad of excelsior soaked in
poison sirup inside the can. The open end
should be covered with the top from a
larger can. This can be placed under the
house or in other places where it will not
be disturbed.

Any small container with a metal screw
top makes a good wick trap. Punch a hole
in the top to admit a pipe cleaner or thin
lamp wick. A pipe cleaner should be
boiled previously to remove the sizing.
The wick should project outside the metal
top one-fourth inch and will draw enough
sirup from the jar to feed worker ants.
The jar should be boiled to remove odors.
The sirup should be renewed every few
days because part of the liquid is lost by
evaporation,

A jelly bait more permanent than a
sirup may be prepared by mixing in less
than one per cent of white arsenic with
any sweet jelly, which may be poured
while still a liquid into small condensed
milk cans prepared as directed above.
Termites are not affected by regular ant
poisons and must be combated in special
ways.
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After thestart of adolescence
—from about 13 to 25, or
longer—important glands
develop. The entire system
is disturbed. The skin gets

pimples to appear.
Fleischmann's Yeast
clears these skin irritants
out of the blood. Pimples
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water—until skin clears,
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Secrets of Famous Dog Trainers

Continued from pa

his head on his paws and hold it there for
a short time. Loosen your hold and, if he
attempts to get up, place him in the orig-
inal position with the order ‘Stay there.'
Repeat this several times daily for a week
or so. At the outset, it's a good idea to
stand over him for a short time to see
that he obeys. Then start to walk away
and if the dog gets up to follow, place him
in the original position with the order,
‘Stay there.

“Get farther and farther away, walking
around him in one direction and then in
the other. Then go to another room

Pete of "Our Gang"” comedy fame is a born show-
who turns acting inte play

where the pup can’t see you, but you can
watch him. If he starts to get up, com-
mand him to ‘Lie down.” Never allow him
to get up until you give him the command,
‘Come on.' With a good foundation
these points, the dog can be taught many
simple tricks.”

It is not hard to train a dog to jump

through a hoop or over a stick, Lucenay
says. He should be started with a piece of
board held edgewise on the ground be-
cause if he is used to a stick, he may try
to crawl under it. By lifting one paw
gently and then the other, a pup can be
taught to shake hands. At the same time
repeat “Right hand” and “Left hand,” al
ways taking the one demanded and refus-
ing the other. Your hand should be ex-
tended to the side of the paw asked for so
the other paw cannot reach it.

Another trainer who believes in start-
ing to train puppies early is Paul Sydell,
owner of Spotty and Kiki, two of the
greatest dog performers in the world. Not
long ago, Sydell introduced another mem-
ber into his troupe. Her name is Roberta
and she was just four days old. At her
debut, the little pup stood perfectly bal-
anced on its two front feet in the center
of the trainer’s hand!

All dogs are not cut out for performers,
Sydell says. Many with the ability to per-
form don’t care about it and are as useless
as those that cannot be taught.

“I've spent weeks trying to teach some
dogs a trick that a natural born performer
can pick up in a few minutes,” he says. “If
yvou find a dog is a show-off it's a pretty
safe bet he has good possibilities.”

£ 55
Chemical Core Guards Rope

from Marine Growths

Cores of powerful toxic chemieals, em=-
bedded in the center of ropes and hawsers,
nre expected to save fishermen millions of
“dollars by preventing the growth of bar-
nacles and other marine organisms. Made

wof paper, the cores are impregnated with
&copper salts, poisonous to shipworms, bar-

ndcles. fungi and other marine life which

-
|

§
F{'l‘

-off t:ause fishermen’s nets and ropes to decay

water. Being flexible and soft the cores
can be run through machines used for
making twines and ropes, and thus can be
spun into the center of the rope. When
uch a protected rope is placed in water,
the copper salts slowly dissolve and grad-
ually migrate through the rope fibers into

e surrounding water. Marine growths
which would attach themselves tc- the rope
are rEpelled or destr
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HALF & HALF MAKES
ONE SWELL SMOKE!

A Bﬂ! Just add ’em up, Mister, and you have what it

W takes. Cool as a “ticket” for overtime parking. Sweet
as the proof it was all a mistake. Fragrant, full-
bodied tobacco that won't bite the tongue—in a
tin that won't bite the fingers. Made by our exclusive

modern process including patent No. 1,770,920.
Smells good. Makes your pipe welcome anywhere,
Tastes good. Your password to pleasure!

Mot a bit of bite in the tobacco or the Telescope Tin, which gets smaller and smaller
as you use-up the tobacco. No bitten fingers as you reach for a load, even the last one.
Copyright 1038, The American Tobacco Company

HALF“>HALF
The Safe Pepe -7ovbacco

FOR PIPE OR CIGARETTE

When writing lo advertisers please mention Popular Mechanics



POPULAR MECHANICS ADVERTISING SECTION

Wamcats Rule Top-o’-the-World

{Continued from page BS1)

ing his new radio station and home com-
bined last year, he timed everything so the
outdoor work fell in the warmest season.
But at that he found trouble.

“We must at all times use ice for our
water supply,” he says, “and in order to
have some for the short summer, we must
provide a method of cold storage. In the
Arctic this is simple, just a hole in the
frozen ground and our ice box is com-
plete. With this in mind, a shaft was dug
under what would be the back storage
shed of the house.

“The twenty-eighth of June found us
at work digging the shaft for the ice cel-
lar in a tough formation of gravel, sand
and some sort of clay all frozen into one
solid mass. With a pick a strong man
could penetrate this formation a scant half
inch. Finally we located a box of dyna-
mite in the village, and by the sixth of
July had sunk a four by six-foot shaft
fifteen feet deep, but had used all our dy-
namite., We decided to experiment with

bombs made from black powder. Finally
hitting on the right size of bomb and the
right method of drilling holes for the pow-
der, we succeeded in blasting out a room
nine by fourteen feet and by the twenty-
third of July the cellar was finished, in-
cluding timbering and cribbing.”

Morgan had an even worse time build-
ing his house. His lumber got coated with
ice during unloading and warped into all
kinds of shapes. It was necessary at times
to build a fire in a tent and hold the
boards before it to get them into shape.

The chief scrap of the Wamcats always
is with nature, Cold, ice, snow and bliz-
zards are their yearly diet. One man
fought through a blizzard for fifteen
miles, dragging behind him a hunter who
had broken his leg. In some portions game
abounds and the Wameats stalk bear, car-
ibou and other native wild life. In the
days before the radio, they dwelt fifteen
miles apart and communicated with each
other by telegraph. But the storms would
tear down their lines, as they still do to-
day with their radio antennas, and restor-
ing communication often was difficult.

Why are they called Wamcats? It's just
the old American custom of abbreviating
names into one word. In this case the

Washington-Alaska Military and Cable
Service has been cut down by the use of
the first letters and these letters sounded
like “Wameats.” Most of the Wamecats
have been on the job for years. It seems
that those who go into the Arctic like to
stay there. Ask a Wameat if he would like
to come back to civilization and he is like-
ly to reply: “We've got civilization at our
door just as you have. We hear every ra-
dio program you hear. We talk back and
forth to Washington, Seattle, Moscow,
Berlin or London. We know what is go-
ing on in all parts of the world as quickly
as you do.”

For the most part, the thirty-five sta-
tions served by the Wamcats throughout
Alaska have no ecivil officers to administer
them. So the Wamecat at the particular
station serves not only as radioman for
Uncle Sam but civilian administrator of
the community as well. He is justice of
the peace, mayor, constable, reception offi-
cer for visiting delegations and command-
ing officer. The Wamecats also act as com-
mercial intermediaries for the trading
posts of the territory served by them.
Perhaps an outlying storekeeper in the
Alaskan territory wants an order of goods
from Seattle. To write a letter means a
delay of at least six weeks before the let-
ter arrives at its destination. So he takes
his order to the Wamecat and puts it on the
radio. In a few minutes it is in Seattle
and comes out on the next boat, If it is
fish some one has to sell the deal is made
by radio. Market quotations are tuned in
and trade goes on much like it does in the
states, Weather reporting to Washington
is another activity of the Wameats.

Strange as it may seem, there is always
a waiting list at the signal corps head-
quarters for service with the Wameats al-
though the hardships are of the severest
kind. In a land of gold they use little.
Some engage in its search, others are con-
tent to lay up their pay checks. Perhaps
it is love of nature in the raw or the love
of man to venture where few men ever
go that impels the Wamcats to stay.

@[ Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage,
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30 Minutes with Davy Jones...and Back to

Life Again

Swept Overboard
in Midnight
Monsoon, Frank
Dryden Cheats
the Sea

¥

"It's almost midnight,"” writes Frank Dryden. A
terrific wave comes over and sweeps me with it over
the side. | freeze to the flashlight I'm holding, but
I'm dressed for heavy weather. Oil-skins and sea-
boots are pulling me under, To get out of them 1
have to hold the light under water. If it goes out, so
will I. But I have to take that chance . . . Then the
whistle blows . . . They can see my light!

“For 30 minutes [ fight to stay afloat . . . Every
minute | expect my light to go out . . . a shark to
devour me. Then the ship manoeuvres alongside.
It's too rough to launch a boat . . . they throw mea
line . . . somehow I get it around me. Once on deck
I check out, and my shipmates tell me they have to
pry that flashlight out of my fingers . . . And, by the
way, it was still burning. After months of daily
shipboard use, those Eveready batteries had the

Frank Dryden, who balfled

Dieath, and HWON!

strength to see me through. Because they were

fresh when the mate bought
them, | am able to give you
my story today.”

EVEREADY
| BATTERIES
'_f—
. ARE FRESH
BATTERIES

NATIONAL CARBON CoO., INC.
30 East 42nd Street
New York, N. Y.

[i WANT SOME SEA-GOING

[l MEAN EVEREADY DATED |
FLASHLIGHT EﬁTTEHrE%_E " BATTERIES, THE KIND _ &

CHIEF 7 2B Z~ THAT CAN TAKE IT [ |
W
T -T_:- o A

ey

s -
Ff

: . SURE THING, *— | <=
3~ | YOU MEAN |y KNOW YOUR |7 /"
SEA-GOINGT /. garteries U [

| OUGHT TO.THESE LITTLE
THINGS SAVED MY LIFE
OMNCE.THEY'VE GOT WHAT
IT TAKES TD DO THEIR
JOB WHEN THINGS ARE

/) TOUGH. | WOULDNT TAKE A
CHANCE WITH BATTERIES
THAT MAY HAVE GONE
Lsm:..: OM A DEALERS

] SHELF "
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F R E E BLUEPRINTS OF
THIS FLYING MODEL

Get free, easy-to-follow working plans for the
Winnie Mae by sending red disc from 25¢ tube of
Du Pont Duco Cement. Quick-drring, strong, easy
to use, light in weight. Makes model last more
hours in the air. Afso chofce of frlans for Navy Hell
Diver, Akron Fighter, Laird 400, Write Du Poat,
Dept. B-1, Wilmington, Delaware.

TRANSPARENT = WATERPROOF
Household

D pUCO CEMENT

De Luxe Traller New Streamlined
Complete ak 5545 il Fuily Equipped

New ALADDIN TRAILER HOME

'A.t last! Fully streamlined de luxe trailer, completely
eq'u ped, at standard price, nn!rl-.'ii&. Strong duulﬁrw:ll =
ed construction. beds; wﬂwh h!h'lul‘ﬂlﬂ'l'-

imrph st ; running water; t'lﬂ.'lr Eﬂﬁhﬁullt g “”_

H,:Inw rm:t.t TOOMm space
Write TODAY for dunr Iu folder No. 32, UTo-

Mﬂﬂlm DEALERS—Unusual franchise opportunity. Write
ot once! THE ALAD Mirs. Readi-
cut Homes, BAY Illl'lo'hll:ll. or

ORE.

RACQUET

o
Same Quality Strnl " Dutfii Complal
As in Expensive Racquels ll.li tiring, toale -;:Fr::uu s 1
SPECIAL INTRODUCTORY OFFER:

Oood prafits made resicinging rasguets, 07 10, string, Colors Purple, Green,
H!i* or White=aloe White & Wue Bplral—wiih contrasting sillk trim, lrl-.
ilringer's wos, illimiraied saey direclions, Mepey back gusranies, Bend fof
Frea Catulog and Momey Making Flan|

MAKE Bopd Cuali, Chaek or Mnn-r Cirder 81, which ineludes
=N MONEY TOD & Postageand Insumpes Sent C.0. 1. I.!:iul.rlll ISpoextrn.

Pro Tennls String Co., Dept. O-6, Hl_rrnnn N.Y.

Enjoy Real

'FOOT COMFORT

It you knew what rellef Oll-of-Balt brings ta
wore, ltehing, burndng, ashing fest—Athletr's
Footl—you'd never be without it, No matier
how [foot-sore—Iit affords marvelous comfort.
‘This soothing lquid should be kept oo hamd
also for euts, burns, brulses, lnssct bites, sup-

burn. For bl you ein prove Its great mercic. IF
oot entisfied, the druggist will refund the price,

SO0THING

ilrSalt

AT ALL DRUGGISTS

R
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Q‘{ Fighting Fires with Fog

{Continued from page BOZ2)

fog. Firemen estimate seventy per cent or
more of the damage attributed to fires is
caused by the water used in putting them
out. Fog causes little or no water damage.
After a fire, the only evidence of the wa-
ter used is a little dew that may be wiped
off walls and furniture. As a result, one
fire station has reduced the per capita fire
loss from more than a dollar to only a few
cents per year with the new apparatus,
although the number of fires remain ap-
proximately the same. When one clothing
store fire was put out it was found that
some of the clothing had suffered from
smoke and heat but none was damaged
by water. And a church fire was extin-
guished with sixty gallons of water as fog
although with ordinary streams of water
it would have required 2,000 gallons. An-
other advantage of fog is that it drifts
around corners, into confined attic spaces,
and between partitions.

Fog also can be used as a curtain to pre-
vent the spread of flames and to protect
firemen close to a fire. A fog screen laid
hetween two buildings effectively prevents
fire from spreading from one to the next.
The fog nozzle has a small button on its
side from which two tiny streams of wa-
ter flow to create a small body of fog that
surrounds the fireman's head. This keeps
the heat of the fire from reaching him and
acts as a mask, allowing him to breathe
comfortably in a smoke-filled atmosphere.

Capping a burning oil well calls for
courage because men must walk close to
apply the cap. In the past they wore heavy
asbestos suits and a few minutes in the
intense heat was all anyone could stand.
When an oil well caught fire recently one
fireman in an ordinary uniform and gloves
calmly walked up to the well and installed
the equipment. He was flanked on each
side by a man with a nozzle that spread a
thick curtain of fog. The curtains came
together in front and protected all three.

Fog nozzles are made in various sizes
and a small size is for use with portable
forestry outfits. The nozzles are also made
as sprinkler heads for ceiling installation.

@[ Our Bureau of Information will answer
questions regarding articles in this maga=
zine, if accompanied by return postage.



THERE'S A MAN ID

LIKE TO MEET! ¢

Yet a few weeks ago they laughed at his skinny shape

"'-L'_\J i | '.|;-D TO BE SKINNY ‘I_FEW WE‘EHS LATER

I'M S0 SKINNY, NO 2 I GEE JiM. I\WISH i

e 12 I ' yTIL | TOOK a ‘ Ty
GIRL CARES FOR ME. M HAD A BUILD UyriL WHY CHARLIE ! WHAT ."r WISH | D KHOWN
WiSH | WERE LIKE JIM " LIKE v:jb'

JROWIZED YEAST. IT'S | | fyveyon) DONE TO || WHAT TO DO SOONER

PUT A0 POUNDS ON ME GET SUCH A BUILD? IRONIZED YEAST
i~ YOU'RE AS HUSKY HE WP iN
AS JIM

BUILT

=1\ g 'ur'[. }A \\ @YY
NEW “7-POWER” ALE YEAST OFTEN

ADDS?DW 15 18s.— in a few weeks!

OW there's no need for thousands to be “skinny" and friend-

less, even if they never could gain an ounce before. Here's
a new easy treatment for them that puts on pounds of solid,
naturally attractive flesh —in just a few weeks!

Doctors now know that the real reason why many find it
hard to gain weight is they do not get enough digestion-
strengthening Vitamin B and blood-building iron in their daily
food. Now with this new discovery which combines these two
vital elements in little econcentrated tablets, hosts of people
have put on pounds of firmm flesh —in a very short time.

Not only aré thousands quickly gaining normal good-looking
pounds, but also naturally elear skin, freedom from indigestion
and constipation, glorious new health and pep.

/ times more powerful

This amazing new product, Ironized Yeast, iz made from special cul-
tured nle yenst imported from Europe, the richest known source of
Vitamin B. By a new process this venst is concentrated 7 times —
made 7 times more powerful. Then it is ironized with 3 kinds of iromn.

If vyou, too, need Vitamin B and Iron to build you up, get Ironized
Yeast tablets from vyour druggist at once. Day after day, as you
take them, watch flat chest and skinny limbs round out to normal
attractiveness, skin clear to natural beauty — you're 4 new person.

Money-back guarantee

No matter how skinny and rundown you may be from lack of enough
Vitamin B nnd iron, this new Ironized Yenst should build you up in
a few short weeks as it has thousands, If not delighted with the
results of the very first package, your money instantly refunded.

Only don't be deceived by the many cheagls' nregnm{i “Yeast and
Iron'' tablets sold in imitation of Ironized Yeast. These cheap coun-
terfeits usually contain only the lowest grade of ordinary yeast and
iron, and cannot give the same results as Ironized Yeast, Be sure
yvou get the genuine. Look for “IY" stamped on each tablet.

Special FREE offer!

To start you building up your health right away, we make this abso=

lutely FREE offer. Purchase a package of Ironized Yeast tableis at

once, ¢ut out the seal on the box and mall it to us with a clipping

of this paragraph. We will send you a fascinating new book on

Pty Dealth, "New Facts About Your Body." Remember, results with the

grafemiemat YOIV first package—or money refunded. At all drugglsts. Ironized
sl Yenst Co., Inc., Dept. 536, Atlanta, Ga.
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’s Music in Everything

(Cintinued from page B29)

N

vith a bow, sounds surprisingly like the
voice of a soprano singer. Not all the im-
ovised instruments fall into this freakish
NN and Bev your oven | .gnrg.; hr‘w,;-e'wr. Lennard Hayton, well
are sublect fo strain ond B known musical conducior; s exper-
fatigue. Keep them fealing po wiments ofthis type in extracting “music”
:LE':I*;;‘ d'::u::: “”L: :I_'.': . S [ from everything may lead to modernizing
Bt s it foc 40 o musieal instruments in an effort to reduce

their clumsinéss without detracting from

R’N E I":ltl_-ni-rjr tonal value.
=/ The first step in this direction, Mr. Hay-
on believes, is the streamline cello devel-
For EYES oped by Wher, noted
YDUFI 3 1stical authority. ile the vio, as it is

: technically known, to unaccustomed eyes
Catch Fish! &

looks like a freak instrument, it has been
FA‘I!\, BMink, Muskrats, with our

new folding galvanizs! STEEL dt-‘-“*iﬂned Biﬂng Sﬂientiﬁﬂ lines. The large

WIRE TRAP. Write for our FREE TRAP OF FER and Bargain ¢
alog. 51 Bex ol our famons Fish Dalt FREE to introduce our trapd™
WALTON SUPPLY CO.. 1503 JUNIATA AVE., 5T. LOUIS. MOD.

POWER/iZ=
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AMERICA'S FINEST
ELECTRIC LANTERN

@ I lighta on a donhls aocting
awltch, fi. 'Sml ht from front
refléctor: broad floodlight from top,

80 to 100 Hours Light fram
One 6~Volt Dry Baottery

The most powerfal, serviceable olectrio
lantern for all necds— fishing, cam
BISAREDIS Jone At Trt Sy Ui

reakabile lens Epa wire, oleos
tricul dealers, or write

DELTA ELECTRIC €O.; Marion, Ind, Dept. 308

modern resonator, scarcely larger than a
small ecigar box, and one string does the
Bwork of four.
“Science has ignored completely musical
instruments in developing our modern
scientific marvels,” Mr. Hayton points out.
“Most of our musical instruments have
come down through the centuries with lit-
tle pr no improvements. The fiddle that
MNero played when Rome burned was
gjpraciiually the violin we use today. I hope

scientists will turn their efforts to music
53 & and let us musicians share the benefits

® which they have produced for other fields.
oL L UL ess patreny), 4) They have succeeded in condensing the

, W o >, [Tl tonal value of a 110-piece orchestra into
! IN = %, the narrow confines of a radio loud-

B~ . speaker. Why can't they reduce the size
of the instruments themselves without

loss of tone value?”
Thus while amateurs and professionals

SHOOTING both are devising new methods whereby

HOLIDAYS | “music” may be extracted from every-

| thing, they are accomplishing more than

mltlﬂlc;:;m:cnjunam: merely amusing radio audiences. They

. ll::li'lli can surpass a fintel.]c}a:: have attracted the interest of modern sci-
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In the hammer type, Model 62 is similarly sure,
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World’s Most Dangerous Job
{Continued from page 869) LE?. 1

tiger in climbing was such that I -::n dn’t
take deadly aim at him while lyving on the
cot, so I scrambled to my feet. Meanwhile,
Campbell didn’t dare shoot for fear of hit-
ting the cameramen, and the two native
boys who were on higher branches in my
tree, armed with rifles, were afraid they
might hit me if they fired.

It was up to me to stop that beast be-
fore he got close enough to rake me with
his claws. But in a standing position, I
couldn’t keep my balance. My feet pushed
through the netlike bed of the cot and I
grasped for a limb above my head. At that
instant the head of the tiger appeared
over the edge of the machan and he struck
forward. Pointing the gun with one hand,
I fired and saw the bullet clip toes from
his huge paw.

Again with terrible effort he lunged
forward, sprawling half his huge body into
my machan. Fearing he would tear me to
shreds before I could reload my rifle, I
poked it into his face. The tiger's hind
legs were still clinging to the main trunk
of the tree and as he lunged again he
smashed the wood frame of the cot. Step-
ping back to avoid the blow, I lost my
hold on the limb above. At the same in-
stant, my guard's rifle above was fired so
close to my head the concussion jarred me.
I lost my balance and fell. But the bullet
ended the life of that tiger and he came
crashing down into the grass beside me,
parts of the machan still in his teeth and
claws,

For a moment I stood jarred and trem-
bling, looking at that beautiful animal. It
seemed such a profane way of ending the
contest. Yet my guard had often said, “A
clean shot is the kindest death in the
world, and a beast that lives by violence
must die by violence.”

That is true, but I think I prefer to re-
member my tigers as just curious big cats
who, when left to their own ways, live
their lives with a majestic, fearless indif-
ference that is not without humor. They
photograph better that way. Yet I am
glad in a way that incident happened. If
it had not, I might still possess the dan-
gerous belief that a tiger won't climb a
tree.

{Another article by Capt. Craig next menth)
[ ]

' Sy

-

127A .

WHY DD MEM LIKE TOM
INSEST OMN DANCING
CHEZE TO CHEEER

THOSE AWFUL WHISKERSI

rhlc: MEED TO, MY BOY
 USE COLGATE

RAPID-SHAVE CREAM,

115 SMALL BUBSELES

THAT'S WHAT
| HEARD HER
Sa¥, JiM . ..

“SKIN-LINE™ SHAVE d
THAT LASTS HOURS
LONGER.

EHAVES
A DAY

\, BUBBLE
PICTURES |
SHOW WHY °

e T
COLGATE RAPID-SHAVE
CREAM makes tiny bub-
bles that get clear down
to the skin-line. Its rich
spapfilmsoaksyour beard
soft at the base. Makes
your shaves last longer.

MORNING AFTER NEXT PARTY

"DANCING CHEEX TO CHEER™
SEEMED TO BE THE FAVORITE
TUNE WITH YOU AMD
COMNMIE LAST MIGHT, TOM.

\
Ll I|
| WumEE

o

MOST LATHERS arc made
of bubbles too big 1o get
to the base of the beard!
Air pockets keep the
spap fAlm from reaching
thewhiskers. Sothe beard
is only balf-wilted.

YOU'RE RIGHT, JIM. THESE
EEILG-ATE SHAVES SURE
LAST . . AND ARE AS
SO0THING AS A
LOTIOMI

COLGATE “"IMIN-LINE"* SHAVES
LAST HOURS LONGER

; LARGE TUBE
100 SHAVES |

J ¢ GIANT Tuse
200 SHAVES
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Weird Ways of the Wind

{Continued from :;'-I:d‘m'.l

been measured, but from their effects,
they are believed to approximate 500
miles per hour. If you came face to face
with such a savage air current, it would
pick you up like a bit of paper and liter-
ally blow you down with a knockout
punch. The greatest wind violence thus
far measured by instruments is the blast
on Mount Washington, N. H. In this unique
wind observatory, 231 miles per hour re-
cently was recorded by an electrically
heated anemometer.

Although Mount Washington lies far
south of the north wind pole, it is clima-
tologically in the Arctic. The temperature
in winter drops to —539 degrees Fahren-
heit, and the wind force mounts to hun-
dreds of miles per hour. To measure
wind speed while the wind is building
frostwork from cloud particles at the phe-
nomenal rate of six feet during the course
of one night is impossible with anything
but a special type of heated anemometer.
Mount Washington long has been known
for its ferocious wind blasts. For seven-
teen years, from 1871 to 1887, weather
bureau observers lived through the terri-
ble winters on the mountain top and en-
dured untold hardships to gain more
knowledge about the weather.

By comparison with Mount Washington
the winds in other parts of the country are
comparatively calm. The windiest citi

lie near bodies of water, at opposite endses

of the country, and Chlcago has an un—

earned reputation as the “Windy CI‘-F"'\ Test Warning Si

According to statistics, it is not.

Here are the maximum winds in some
American localities:

Pensacola, Fla.,, 120 miles per hour;
Tatoosh Isle, Wash., 110; Cape Lookou
N. C,, 138; Buffalo, 96; Key West, Fla., 110;
Point Reyes, Calif., 120. The maximum at
Chicago is only about eighty-four.

Words descriptive of winds are used :%3

reference to the Beaufort scale as follows:
Calm, 0 to 8 miles per hour; light breeze,
2 to 12 miles; moderate wind, 13 to 23
miles; strong wind, 24 to 37 miles; gale, 38
to 55 miles; storm, 56 to 75 miles; hurri-
cane, 79 up.

The weight of the atmosphere is som
thing to consider also because it is an im
portant factor in measuring wind pres-

sures. The higher the altitude, the thinner
the air and the less the actual force of the
wind. For instance, the wind’s impact at
Mount Washington, altitude 6,293 feet,
must be discounted if compared with a
high-speed wind at low altitudes. Mount
Washington's record of 231 miles an hour
is equivalent to 180 miles at sea level.

The weight of flying rain and sea spray
must be considered also. The wind force
in a West Indies hurricane packs a terrific
wallop, and although its velocity may not
be as great, its force may equal the wind
blast on top of Mount Washington. The
weight of the earth's atmosphere is diffi-
cult to determine, but it is estimated at
about sixty million billion tons.

Winds atop Pikes Peak, Mount Whit-
ney, and Mount Wilson have been meas-
ured at various times, but complete in-
formation about them is still lacking.
Winds naturally blow fastest when there
are no obstructions. There is a rapid in-
crease in velocity in the first 1,000 feet
above the earth; between 1,000 and 5,000
feet the currents build up higher and
higher speeds, and reach approximately
200 miles per hour. In flying over Mount
Everest, the British found an “alarming”
velocity at 25,000 feet. Directly above
Mount Everest, the wind was blowing at
hurricane speed, 120 miles per hour.

Sounds Unheard by Human Ear

Inaudible
are aiding Harvard y scientists
in studyin vagaries of {#ghorn warn-

ings at sea. Because of th
ing effect of ocean wav
times are heard disti
are unheard close Ao the danger point.
Noise bounding up/from the surface inter-

tory where the ocean is a
k of water and inaudible

,000 times to the second, sound
for the human ear to catch. A
ceiver/on the other side of the tiny sea

chmw:ﬂt' ns into audible sound.
J i
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_OF PROTECTIO

THE FIL

SMOOTH
AS
SILK
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Your Motor's Best Safeguard against Wear and Tear

ou can learn the truth about

moror oils from any financial
daily. Every day those papers list
the relative prices of the crude oils
from which motor oils are made.
And at the top you'll always find
Bradford Pennsylvania crude.

That crude is the most costly in
all the world. And it is from that
crude exclusively, that Tide Water,
world's largest refiner of Pennsyl-

vania lubricants, produces Veedol
Motor Oil.

It is this blue-ribbon crude oil
which makes possible Veedol's
famous “Film of Protection”...an
oil film thin as tissue, smooth as
silk, tough as steel. This film never
breaks or burns before the blind-
ing heat and deadly friction pres-
ent in today’s high-speed motors.
With bulldog stamina it stays on

the job to keep vital motor parts
cool, smooth-running and free
from repairs.

Pur the Veedol "Film of Pro-

tection,” your motor's best insur-
ance, on the job in your car to-
day. And remember, Veedol costs

no more than ordinary motor oils.

Tide Water Oil Company
17 Barttery Place... New York City

MOTOR OIL s0- 100

FROM PENNSYLVANIA'S COSTLIEST CRUDE

When writing to advertisers please mention Popular Mechanios
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Exposing the Stamp Racketeers

{Continved from page 823)

A\

newspaper, saw an advertisement with a
Canadian address stating:

“We have $115 in U. S, two-cent stamps
which we cannot use here. Will send them
by express C.0.D., privilege of examina-
tion, for $100.

The agent replied, received the stamps
and examined them. The stamps were
well perforated and printed in sheets of
five stamps only. However, to the agent’s
expert eye, the color was a trifle lighter
than the genuine. At first he decided this
was due to a more open engraving process
than the government was using. But un-
der a powerful magnifying glass it was
found the lithegraphic process had heen
used and that they were fakes,

Secret service men first investigated a
rumor that a certain Chicago woman kept
some machinery in a small room in her
apartment. They found two large arc lights,
a copying camera, a perforating machine,
copper sheets and plates, gummed paper,
and all other necessary paraphernalia for
producing stamps. The woman was ar-
rested and confessed she had organized
and directed a large-scale gang with
headquarters in Chicago. She made the
stamps and distributed them through a
Canadian novelty company. Another of-
fice of the gang was located in Chicago in
charge of a man. In his office were found
30,000 counterfeits and 130 electroplates.

There are two main types of Confeder-
ate stamps and mailing envelopes, provi-
sionals and regulars, or “general” issues.
The provisionals were made just prior to
the regular issue of the Confederate gov-
ernment late in 1861. Provisionals have
been imitated on a large scale probably
because their erude design and workman-
ship are easy to copy. The imitator doesn't
even have to engrave or lithograph these
since the majority of the stamps are simi-
lar to postmarks., Nearly all the generals
have also been counterfeited although
they are not particularly rare. Single pro-
visionals, on the other hand, catalogue
well into the thousands. For instance, a
ten-cent variety of Beaumont Texas yel-
low commands $3,500. And yet, ironical-
ly, the Confederate generals were litho-
graphed and are therefore not as easy to
imitate as are the provisionals.

The foreign stamps most often counter-
feited, Mrs. Manning finds, are the nine-
teenth century stamps of the old Italian
and German states and some of the copies
of Great Britain.

“One of the cleverest of all deceptions
practiced upon the unwary collector in
Austria and France is that of repairing
damaged stamps,” says L. Stewart Barr,
well known collector. “Certain of them
which would be of considerable wvalue
were they in perfect shape, can be so re-
paired by experts in Vienna or Paris that
it is almost impossible to detect the fraud.

“Another racket perpetrated on the Eu-
ropean collector is the making of ‘change-
lings.” Two stamps have been made, let us
say, by a certain foreign government from
the same plate. But they are of different
colors. One is valuable because of its rar-
ity, the other is not. With chemicals the
color of the common stamp may be
changed to that of the precious one.”

A tete-beche is a pair of stamps con-
nected together by the usual perforations
but with the two heads upside down. This
philatelic monstrosity, achieved acciden-
tally by a faulty die used in the engraving
process, is highly prized by some collec-
tors. Many tete-beches have been coun-
terfeited in Europe, particularly of the
fifteen centimes Swiss yellow-buff stamp.
The fakers take two stamps, turn them
upside down, then carefully join the edges
of the perforations together, The joint
may be detected with a microscope.

Enow your dealer, is Mrs. Manning's
most important word of advice to the av-
erage collector. And Mr. Barr adds:

“Whenever a collector buys a rare stamp
from a dealer he should make the dealer
put his identifying mark on the back.
Then, if the rarity proves spurious, the
dealer will have to admit he sold it.

“By soaking the stamp in benzine any
torn parts that have been repaired will
show up, in most cases,” he advises, “The
use of a quartz lens will detect certain
color defects, but doesn't help discover
black cancellation marks. However, as all
cancellations are not black, the quartz lens
or powerful microscope will detect many
of them. The method is likewise invalu-
able in finding changelings.”



§iy !

POPULAR MECHANICS ADVERTISING SECTION

HERE'S
THE DIFFERENCE

(in 37 seconds)

BEWARE a "pinging” sound this
summer when you "step on the gas"
for pick-up, or hills. It is vourengine's
way of sayving: "I feel hot weather, too.

I'm lesing power, wasting gas and
overheating. Give me better gasoline.”

_KNOCK is the name of that warning
- "ping."™ Mt occurs when a gasoline

breaks down (burns too guickly)
under the heat of a modern high com-
Pression engine.

Cars built in recent years have high
compression engines. And in summer
the knocking evil is at its worst because
hot weather increases engine heat.

THE CURE—urd preventive—of
knock is better gasoline, That is why
F¥ wmonkoil conlpanies now improve gaso-
* line by sdding anteknock fluids (con-
taining tetraethyl lead) made by the
Ethyl Gasoline Chrporation.
They recommend, as their best fuel
lor summer drivipg, special gasoline
sold at pumps marked " Ethyl.”

-

YOoU GET at t.'hq MEthy]™ pump:
i Encugh dm':':-'.'l:n.ﬂd flued to stand
§ up under the highest engine com-
§ Dression en thyg hottest day.
All-round guality that is double-
checked—boil company and the
prb Ethyl Gasoliye Corporation—at
1 the refinery and af the paump.

WHO SAYS THERES
NO DIFFERENCE
IN GASOLINE?

131A

DOWN TO 2¢ a gallon over regular
gasoline—and high above it in anti=
knock (high compression) value,

Give your car the esolest fuel this sum-
mer. Avoid knock, with its power loss,
gasoline wasie and overheating. Get
more power from each gallon of gaso=-
line you buy!

NEXT TIME GET ETHYL

. When ao 'riug.taﬁq&#ﬁrtfa&é Mease mention Popular Mechanics

i..g__.‘j
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Modern Wonders of an Old Art

{Continued from Colorato Section)

today again is reverting to artistic appli-
cations, Paintings now are being repro-
duced in full color in porcelain enamel in
much the same way that four-color plates
are made for magazines. And at least one
man has found a process for reproducing
a photographic image in porcelain enamel
—a reproduction which will last not a
lifetime, but for ten thousand years.

This color-fast, non-porous, durable
and easy-to-clean substance had its prac-
tical start in life in the kitchen, then
progressed to the bathroom and today is
moving into the living room where its in-
finite hues supply the demand for color.
A fireplace of porcelain enamel lends a
modernistie touch to the living room, and
porcelain enameled tables, jardinieres,
decorative ecolumns and light reflectors
fit into modern decorative schemes.

The same qualities which make porce-
lain enamel suitable for home use have
brought it out of doors. The cold blasts of
the north have no more effect on a porce-
lain enameled sign or thermometer than
have the sunshine and salt-laden air of
Florida.

Its newest conquest, however, has heen
in architecture. Builders were slow to re-
alize that the same qualities which make
it suitable for a bath tub, a gas range or a
refrigerator also make it a suitable coy-.
ering for exterior or interior wall suf-
faces. How porcelain enameled metal s
being used today in architecture and its
future possibilities in this field is a story”

in itself.
{Concluded next month)
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Green Light Found Poisonous |
to Primitive Plant Life

b Green light rays are worse than absolute .»

1 darkness to green plants of the primitive <

#* type known as “algae.”” Most familiar as .

\* the green scum that forms on stagnant

. water, algae flourished in sunlight, multi-

% plying fourfold in two weeks during ex-—

GENERAL/ * periments at the Wiﬁ .

i3 Under a band of blte light, algae increased

MAZDA LAMPS % threefold in the same period, while red

.. and yellow light brought only a twofeld

b

¥

o

Also the famous G-E "Dime” lamp. The first real
value in a 10¢ lamp, It is available in 60, 30,
15 and 7' watt sizes, and is marked . .. .

. growth. In darkness, the plant cells grad-
ually decreased, but green light actually

= » was pois ?DUS and many of th?nllxdied.
. L]
L&ﬂ#l nes - & ey
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Moto-tool’

For Shop— Home —School— Profession

GRINDS . . . DRILLS ... ENGRAVES
SHARPENS ... ROUTS . . . CARVES
SANDS . . . CLEANS . . . POLISHES

The D-E Moto-tool deea hundreds of joba
uicker, better and with greater precision.
?Il light & oz, welght gives perfoct balenes
with the tonol edge and perfect control.  Less
wear on tools, Handles ceeily ns & peocil.
Powerful nod sturdy ms similar vools
twice an heavy. 110 v, universal motor—
about 20,000 ..M. Largo oilless, seli-
aligning and ball-thrust bearings mounted
in felt ol retainers, Handy built-in, off-
&-on ewiteh. Easily reploceabls hirushes,
Universal collet chuck. Hurdened tool
pteel, replacesble spring eollets. Cooling |
pystem.  Bhockprool, bakelite housing. |/
You musi see and use it to sppreciate
its tremendous value.

10 Day TRIAL

We will sphip & Moto-tool, 1 Univ. L"\.
Collet Chuck, a 14" Colltt and 1| Emary L‘
Wheel-point  for all-round wse, POST-
PALD, for 8085 with order. Postal
charges pxtra if C. 0. [0, A 20 pises tools
eet to drill, grind, sharpen, earve, rout,
engrave, eut, sand and polish ineluded for
85675 (total #15.00). Maoney
FUNDED If not MORE than satis-
fied. Write for free ilustrated booklet
or mail your ordor TODAY.

Dreme! Mig. Co., 286 Ct., Racine, Wis.

BALL JOINT $ 4 95
AUTO TRAILER COUPLER o

Ttocky Mi. Btates West, $2.25. Postpald

ADJUSTABLE $4 35
BUMPER HITCH

itk ean he put on, taken off, or adjusted to

@ different positions with a wrench, Postpald,

1.85 without ball, (Hocky Mt States West

1.50.)  Wiite fer catalog e iraller hardware and camplng tralleis.
IAGELMEYER AUTO CAMP CO.

1466 8. Henry St Bay City. Mich.

This |

OTTAWA
T woEK ron row

‘Wond In valophle. Baw 18 to
Make Money! I°0 L7000 0 Sore
fhan 10 men. Ottswn -IHF' operated by men or by,
Falls trees —naswn limbe. [las d-bp, sogine for olber
wark. 30 DAYE" TRIAL. Wilté foday lor FREE

OTTAWA MFG. CO., 1741-X Wood St., Ottawa, Kansas

Send for CATALOG of
Motor-Driven Tools

Thousands of home workshopa,
factories, builders, farms are
using these new compact port-
able, rugged nnd efficient motor-
driven tools., They stand the
heavy grind of continuous use—yet
are astonishingly low priced. Many
new features and improvements, Com-
plete DELTA line ineludes: Cirenlar
Saws, Scroll Saws, Lathes, Jointers,
Shapers, Band Saws, Grinders, Drill
Presses—and full line of aceessories,
Send today for big 48 page FREE
B Cuatalog.

& Dept. A636, DELTA MFG. CO.
600-634 E. Vienna Ave,

Milwaukee, Wis.

133A

"HOLD :
FOUR
Y(.'.!ER ;
HARPOON._
---' GIVE UP- “ L

CLAMMY pipe full of seaweed tobacco is a
weapon that will overpower any innocent
whale. But if you're fishing the stream of life for
pleasure and companionship, here’s bait worth
two of that: Sir Walter Raleigh in a pipe kept dry
and shipshape. Sir Walter is a cleaner, cooler,
milder smoke that raises no dark clouds anywhere.
Instead, this sunny blend of well-aged Kentucky
Burleys spreads only a winning fragrance that
gains respect for all who puff it. In a modest way
it's become the sensation of the smoking world.
So try a tin; follow it with another—and you'll
be the catch of the seasonl

FREE booklet tells
how to moke your old
pipe taste better,
swecter; how to break
in n new pipe. Write

| SIR WALTER |
forcopytoday. Brown

| RALEIGH | [

i > | bacce Corporation,
: | { Louisville, Kentucky.

“Soonea ot fé&c—:-’t N
| Your Javotite Jolackk |

e e —————

When writing to advertiscrs please mention Popular Mechanics
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24-page illustrated bhook

Tells How You Can Save Money

on 101 BOAT REPAIRS

This interesting and descriptive book H;f,“ the many uscs

of Genuine Plastic Wood, and tells how it
in boat bullding and boat repairs.
Genuine Plastic

the requirements

Wood is actual wood In putty form, when

dry it has all the properties of wood except grain—is water-
proof, weat ur-r}roo!d uremé-pmﬂf can be finished like real
8 an

wood, holds naf
Sald at all ship chandlcrs paint and hardware stores.

FREE BOOK

Write the A. S. Boyle Company, (Inc.), Dept. P.M.-6,

1934 Dann Avenue, Cincinnati, Ohia.
Please send illustrmted and descri
“Plastic Wood for Boat Repair .l.ndnl:ﬁn.m:ucnun

Name.

tive Plastic Wood Book

Address

PLASTIC WOOD

Rider Agents Wanted -,

Baleot from many styles, onlors and ales
of Mead Bleyveles, Many recent improvements, Tde |
and exhibit snm [H- HANCER |g|:|.|.!= make money,
® Wa shi |r
Direct to llider. Ours’ ,ﬂ,“', o “?ﬁ'
n 51995 uwp.. ot our mur |.-'::q
Til'!l‘"'-"' nd rop '

N wenl prise I'.tl.iH.-lud H :Ilrl-

Mead%‘,“ummm! :‘35:-‘5,?::“,

-;'a;,.r-r- The Finest TOOL CHESTS
ever made for Machinists, Tool, Die an

==
"#-’5" Fatiernmakers are shown in Free Catalog.
‘f" GERSTNER TOOL CHESTS

454 Columbla St.,

Daytan, Oh

€
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Fastest Growing Game
{Continued from page 837)

spectators is better at night under arti-
ficial illumination than under any condi-
tions of daylight.

“In the daytime with a bright sky and
brightly lighted surroundings,” explains
John H. Waterbury, a specialist in field il-
lumination, “the contrast between the ob-
jects we wish to see and their background
is low. A white ball traveling low, or on
the ground, appears white but when the
background is bright, too, it may appear
black. When the brightness of the ball
matches the background closely, the ball
is apt to be hidden from view. On the
other hand, at night, the surroundings are
darker and the ball appears white in all
locations if the illumination is proper.

“Objects are made visible to spectators
by light reflected from the objects toward
their eyes. Lighting equipment should be
so located and the rays directed so they
will illuminate the surfaces on the sides
toward those who are to see. Frequently,
high foot-candle intensities are provided
on the ground but this is a mistake as it is

vertical surfaces spectators must see.”

When mounted high in the air, flood-
lights tend to produce high ground illu-
mination at the expense of vertical sur-
faces, Mr. Waterbury says,

“My experience,” says the engineer,
“has taught me that for the best results in
lighting a softball field about one watt in
lamp wattage per square foot should be
used. With 1,500-watt lamps a sufficient
number of floodlights will be available to
give ample lighting coverage.”

The location and arrangement of light-
ing poles has become more or less stand-
ardized. Two are placed behind home
plate. With only one pole behind the plate
the pitcher is handicapped because of the
glare and the shadows. Poles at first and
third base are located back of the bases
to insure plenty of light on the side of the
ball as it travels from home plate. Around
second base the illumination on the side
toward the outfield is provided by the
floodlights behind the outfield.

With outfield poles 175 feet from home
plate, the area bounded by the foul lines
and four outfield poles is 24,000 square
feet. With sixteen 1,500-watt lamps fur-
nishing the illumination, there are 24,000
watts, or one to the square foot.
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& Complete
»
outboard
boat

yourcamp

with an

THE lake is vour
playground . . «

each point and each pool . « « each shady
cove and creck. An (Md Town Boat is your
possage to pleasure. A boon to the fisher-
man . . « a thrill to the kids,

There's an 0ld Town Boat for every vaca=
tion need. Open=-deck boats for sport. Large,
fust, all-wood boats for family use. Each is
n masterpicce=—steady and aafe. Rugged and
ready for use. No calking or soaking, and no
big expense. Write for a free catalog showing
many models. Also rowhoats, dinghies and
o flect of canoes. Addresa: Old Town Canoe
Company, 236 Main St., 0ld Town, Maine.

WANT n new business
profession of your own,
with all the trade you can
nttend to? Then become
a foot correctionist, and

in a few weeks enrn big income in service fecs,—not medical
nor chiropody —ﬂu}r terms for home training, no further cnpital
needed, no goods to buy, no agency. Established 1594, Adiress

Stephenson Laboratory,! Back Bay, Boston, Mass.
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" ECONOMY is one of the BEAUTIES
of GENUINE MASONITE

ONE-MAN S,&WMILL ior 49
¥ H A BELSAW!
Thr- Ilt!rl-'l-tn 18, 14 and 10
) fest. Accurale sel works, positive
/’ﬂ doge. Full or ooe-way type power
e feed runs on low power—many owa-
era use old auto engine.
Payalor iiseli quickly=—thousands in com-
mercial pervice, everywhere. Write for free
mber handbook and catalog of mille, supplies
tools, mw tables, and woodworking equipment.
BELSAW MACHINERY CO.
Bl1-R Davidson Bildg., Kansas Clty, Mo.

"PAINT0n POWDER

Prize-winnlng discovery! Now you ean make your own
paint from powder. No oil pesded. Just miz with waier.
Gives a beagiiful, velvety sardses, wesatherproof, durable:
won't peel. One cont covers. Write today for special in-
troductory package of Powdrpaint. (Makes over gallon).
FPay postman $1.25 plus postage oo arrival. Biale color.

A.L. RICE, INC., 256-1 North St. Adams, N.Y.

BURN YOUR NAME OMN TDD‘LS

WITH THE

Am(oc-RAF

IFrild with ﬂx“l.'l‘l..lg name o M I.h
hardest snd finest tools “ﬂ' and imstrumesnts, -

maisl, jiks wrl-'lin: I 'p:r with n-dl *"'.g;p
Camplate Outfit :.“—F-g__ L“

Interesting Mlustrated cirolar free o HE

AERGGRAT PN cD., H!!&anﬂ..ﬁﬂﬂ.h <= D

_TEMPERED PRESDWO0QD

¢

11T RIGHT!
MASONITE

You do save money when you build things with
Genuine MASONITE TEMPERED PRESDWOOD.
This modern board is grainless and absolutely uni-
form in quality. MNo need to worry about costly
“"mistakes’ because of knots or imperfections,

TEMPERED PRESDWOOD is moisture-resisting,
Properly used, it will not warp, chip, split or crack.
Joints stay fitted permanently. Finished articles
will not bend or curl out of shape.

And you don't need to buy any paint or varnish
to achieve beautiful results, because the natural
warm-brown surface of TEMPERED PRESDWOOD
appeals to the most critical eye. Of course, if you
wish, you can apply any standard finish.

Ask your lumber dealer for Genuine MASONITE
TEMPERED PRESDWOOD before you start your
next “building operation.” He can supply it in 24",
3 17" and Bg" thicknesses.
He'll also tell you some of its
many advantages for home
building and remodeling. Or
mail the coupon below for free
sample and further details.

Trade-Mark
Reg. l‘UI:. B, P'.IL Off.

MASONITE CORPORATION, Dept. PM-6
111 W. Washington St., Chicago, T1L.

Please l:nd me p free sample and additiona] information
sbout Genuine MASONITE TEMPERED PRESDWOOD,

Name

Address

City. State.
When writing please mention Popular Mechanics
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ONLY THE SHELVA-
DOR sffers thin exira,
usable space, (his con-
vemignce amd lime-sav-
img. Justopen the door!
Thare, al your linger-
lips, are your mosi-alien-
needed foads. N reach-
img. Mo searching. Me
wiled slegveior muised-
up feedy, In erdinary
relrigerators an arange
tahes fha shell space
of o milk battle. in fhe
SHELVADOR=tully a-
sulnted desr—in arange
lakes the space of an
orange! Theae excluvive
sdvastiges eeal yeu
safhing, w0 you might ;
will have them. § year
pratestion plan, ol
ET R

ELBERT

FIREPLACES
Require Ba Haoary

(GUARANTEED g 8

Far hnnm eabijpn, h-u-mrnl-]

llr Canverlant aigs—born wu
Lfnrrrh.ﬂ INETALLED
LIKE l:u MON STOVE, I-lullr maviid
—Eli;l:m_ (41 l'url--muu:h heat, Sifo—
e mHn-r H'Ir Fagiory—Sars
if. $1Z.00 F O.H, Backus, Minn.
Open soyeen 100 extre.  Send draft
OF mosey urd-.r u-uI:I-t o Tedptieat,
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_&8T lhﬂ---d sy nn H-I-n- loms
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fﬂ” APS

fnr your
motor trip!

Personal ﬂip plan, listing scenic
wonders, hotels, camps, sent freel

Ju:t write, telling where and when you want to
go. We will mail you, postpaid, complete travel
plan for meotor trip anywhere in North America
~—free of charge, no chligation! Elaborate maps
for entire trip, with
your beat routea and
latest road conditions
marked . . . hotel and
camp lists, with rates
s « s guide to scenic, his-

toric sights—all spiral-
bound into Touraide book, made up especially
for you. Eliminates u'nrn-ldmg maps. Also Conoco
Passport with identification card, expense rec-
ords. Fishing, sport information on request. A
service of Continental Oil Co, Write now to—

CONOCO TRAVEL BUREAU
DEPT. 94  DENVER, COLORADO

Amplifier and Power Unit

(Continued from page 901)

looking down on the completely wired
unit. The cathode biasing resistor and two
by-pass condensers are mounted under-
neath the 52 by 6-in. pressed-wood base
which is supported by two % by 34 by
9% in. strips of wood. Dotted lines in-
dicate all parts and wiring under the base.

A schematic circuit diagram is given in
Fig. 2. The tube socket is a T-prong wafer
type; a hole 11§ in. in diameter is neces-
sary for mounting it. Four Eby binding
posts and two Fahnestock clips complete
the assembly. The wiring should be done
with flexible, well-insulated hook-up wire
and all connections carefully soldered.

Approximately 135 volts of B-power is
supplied by the unit. Although not shown .
in the diagrams, a 20,000-chm tapped, or
adjustable, resistor can be connected
across the output terminals of the power
supply to act as a voltage divider to fur-
nish intermediate voltages if desired.

The output of the amplifier depends up-
on the signal input from the set with
which the amplifier is used. Connected to
a one or two-tube receiver, the amplifier
will drive a loud-speaker with very
satisfactory volume. A two-tube short-
wave set employing all-metal tubes, suit-
able for use with this amplifier and B-
power unit, will be described in the July
issue, A complete material list and blue-
print covering both articles will be avail-
able at that time, All parts values neces-
sary for the construction of the amplifier
unit are clearly indicated in Fig. 1. No
direct ground ecan be used with your re-
ceiver if this a.c.-d.c. amplifier unit is em-
ployed to supply B-voltage to the set. This
applies to any type of vacuum-tube re-
ceiver. To avoid shorting the power line,
the receiver should be grounded through
a paper fixed condenser; a .02 mfd., or
larger, 400-volt type will answer the pur-
pose, Merely connect it in series with the
ground post on your set and whatever
ground connection you are using. If only
the amplifier portion of the unit is em-
ployed, as with a crystal set, this precau-
tion is not required. When plugging the
unit into a 110-volt d.e. line it may be
necessary to check the polarity of the line;
however, this is quite simple as you mere-
ly reverse the line plug in the wall socket.
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All-Wave Three-Tube Receiver

{Continued from page 903)

push-back insulation for wiring the cir-
cuit. All connections should be soldered
carefully with rosin-core solder; keep
each lead as short as possible, Flexible,
insulated stranded wire is used for the
grid leads that terminate in caps for the
top of each tube. It will be noted that the
gridleak, Rs, and grid condenser, C4, are
connected in series with the cap lead to
the detector tube.

In the detector circuit, the 20-mmfd. va-
riable condenser serves to spread out the
crowded short-wave channels. When tun-
ing in broadcasting stations, this conden-
ser is set half-way in and left alone., The
140-mmfd. condensers are used for tuning

in the usual manner, and the variable re-
sistor is the volume control; for distant
stations it should be set at the midway
point. If the receiver regenerates too
much, the voltage on the screen of the
detector tube should be reduced. The
tickler-coil windings can also be experi-
mented with by taking off one turn at a
time. The terminals of this winding are
numbers 7 and 8. Five pairs of Hammar-
lund plug-in coils are required to cover
the bands from 17 to 560 meters. A com-
plete list of the original materials used,
and further information, can be obtained
upon application to Popular Mechanics
radio department, without charge. The
blueprint number is R-224, As a sugges-
tion to improve ease of operation, a shield-
ed r.f. choke could be connected in series
with the 135-volt positive B lead, close to
terminal 6 on the La coil socket. Ground
the choke-coil case and connect a 4=
mfd. 200-volt by-pass condenser to the
B-positive side of the choke; the other
side of the by-pass condenser goes to
ground.

w You
\ET ME %OQLEP-N o

Ir youm radiator gets clogged and over-
heats, you can waste a lot of time and money
trying to clean it. Let a lady help you. She
uses Sani-Flush in her bathroom to clean
the toilet bowl. She can show you how to
remove rust and sediment that choke the
cooling system of your car.

Pour Sani-Flush in the radiator. Run the
engine. Drain, flush and refill. Sani-Flush
cleans out the harmful sludge and lime
deposits for ten cents. Keeps the water
circulating and cool. Use it at least twice a
year., Sani-Flush is safe. Cannot hurt alu-
minum cylinder head, block or fittings. Sold
by grocery, drug, hardware, and five-and-
ten-cent stores—25¢ and 10c sizes. The
Hygienic Products Company, Canton, Ohio.

\)

Derky Rotars = Midget Autes
Conater Waguns « Bicy e Tisilery
Wheselbarrows « Sroaters - et
MAKE MONEY — % the

START A BUSINESS WU atol 1

for yoursell at homa, bullding ve- T
hiclos with 10 by 2% Inch Mupssel- DC%EFT&.‘E
min  Idoenut Co Tires and Ball
Bearing Cadmium Plated Dise Wheels,
Tire rt|!11ull1;m nnltr I’H%h}hﬂ Tha. nl!.: I.in
earry loads up to 9 . per wheel.
Paterit No. E‘m&iﬁu. Doenut Tlres
take less power to propel, literally float
over road bumps sre winners in
ponsting contedts. Weoe show vou hnr.:.ﬂ

to bulld all of these vehlcles, hoy

rendily everywhers at o good proft.

Mue print drawings for any wehlcle

mentloned or shown, 150 easch for .

limited time only., Wheel and parts
catalog FREE,

MUSSELMAN PRODUCTS CO.
G24T-F. St Cinlr Ave., Clavaland, ok
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BETTER COOKED MEALS
'Wﬁeever You Go

i1 i e
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" Mew Low Prices

.I You can have “home cooked’ foods on any outing with
A Coleman Camp Stove, It makea and burna its own gas,
Big Hi-Power, wind-proof burners light instantly. No wood
to cut, no smoke to get in your eyes. Sturdily built to give
ﬁmm of service, Folds up like & suitcase for easy carrying.

verdur Metal Tank won't rust or corrode; easily removed
for filling. Five models, priced from $4.45 up.

Have Better Light, Too

A Coleman Lantern ia just the light for fish-
ing, hunting, all kinds of outings and general
utility nee. Lights instantly. Provides up to
800 candlepower of pure white light, Sturdily
bailt, Pyrex glasa plobe protects mantlea from
wind and insects. Gasolineand Kerosene models.,
Mo, 2424 illustrated, U. 8. Retail Price $5.965. :
Write Today for FREE Folders illustrating and
describing Coleman Camp Stoves and Lanterns,

THE COLEMAN LAMP AND STOYE COMPANY

——

Dept. PM516, Wichita, Kana.; Chicage, lll.; Philadelphia, Pa.; |

Los Angaeles, Calif.; Teronte, Ontario, Canada 516

Radio Servicemen who build their own radios

and radio devices know that dependable parts
by responsible manufacturers are essentinl. That's wh
g0 many come to the world's gresatest radio SERWVIC
organizgation—~For here not only nre you nssured of quality
—but [astest possible service plus lowest WHOLESALE

rices!
g:u.t.uru.lly we can supply parta for all radio sets and de-
- vﬂe.q eneribed in any isue of Popular

| Written by amateurs for amatours]
You'll find sets, kita, transeceivers, x'mit-
Al ters parts and equipment. Visit our
{ mearest salesrooms or write asking for
| eatalog No. 60, Address Dept. PM-66,
- =HEL'£:.*I.E lil'.lﬂlﬂﬁﬂﬂlﬁ'ilﬂ.. INC.
' PN 1W. son Blvd age,
| igentgid | 100 Sixth Ave., New York, N. Y.

430 W, Poachtree St., N. W. Atanta, Ga.

Shadow-Box Program Guide

{Continued from page B904)

of 35-in. mahogany, finished with shellac
and then waxed. Presdwood, 1s-in. stock,
was used for the bottom and back; see di-
mensions given in Fig. 1. Fig. 2 shows the
front dimensions including the frame for
the 3% by 6%-in. glass panel which is to
be backed with the paper scale that may
be made on ordinary typewriter paper.

Further construction details are shown
in Fig. 3. The glass bearing the scale is

Top of frame is removable for inserting scale

held, paper side to the rear, in a simple
wooden frame fastened to the sloping front
of the box, over an opening the same size
as the frame opening. Note that the bot-
tom edge of the frame is beveled to rest
on the supporting surface. With the scale
in place, mark along the two wvertical
frame pieces, opposite the time divisions,
to indicate where holes are to be drilled
to receive the pins. These holes should be
just large enough to permit the pins to
slide without binding and clear the glass
by about g in. Trim the pins to a length
that will bring the tips in the center of the
farthest station column on the scale when
the head is resting against the wood. Bot-
tom and back of box are screwed to ¥ by
Y4-in, strips nailed and glued to the inside
surfaces of the endpieces. The wiring
and various construction steps are clearly
shown in Figs. 3, 3-A, 3-B and 3-C. Holes
should be drilled in the backpiece for
ventilation.
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OR regular all-’round use on
shuuuri holidays, at average
qur regular Winchester
Staynless, with grr.xs lﬂd or Kopperklad bullets.
lean—won't rust the rifle, and so accurate they're
popular for fine target pracuice. Kﬂppﬂ!kladj can be
carried loose in your pocker, won't muss fingers.
. « « For quicker, harder h.ltl:.lng at lon range, get
‘H"lnchum: S:a nless Super Speeds. e 290
faster, have 609 more power, than regular Stayn-
less, yet cost no more. . . . For serious match shoot-
ing, of course you want Wmchnter Precision Spe-
c:a[ Target cartridges. Used by the three shooters
winning highest rank in the three big 1935 Inter-
national team matches at Camp Perry Nacional Rifle
Matches. . . . For all your shooting be sure to get Win-
chester 228, At your dealers, . . . For new 64 page
catalog of Winchester World Standard Guns and
Ammunition—FREE—write to Winchester Re Hung
ArmsCa., Dept. 46-C, New Haven, Conn., U,

MONEY for YOU

Install America’s Most
Accessible Qil Burner

Save money ... make mon "
America’s premier Oil Burmer | pense
No. 1. Zoro Patent Estate} is yours at
low cost! Bought by U, 8, Govt. You 44
ean buy direct! Complete with suto-
matic eontrols and full installation dia-
grams. Write for amasing low price and
fres literature today,

CHALMERS OIL BURNER cn. IFHE
1284 Central Ave., Minneapelis, M

HULL AUTO COMPASS |

Dan't lose time and money by taking th
wrong road and going many miles out o
E: our way. This new AIRFLANE TYPE®
OMPASS constantly tells your directlon

of travel. Btioks to wlnuahle |1 Hase 1149,
diameter, ONLY $1.05 POSTPAID, id-
cluding Compensator, SATISFACTION
GUARANTEED.

If your dgaler cannot

supply you, erder direct.

HULL MF@. CO., Box 248-0, WARREN, OHID

Literature
Send Today

Frem
Doariment 42 St Pt Fa,
WO QEWORKS 2
ﬁoﬁ! ’l# ‘x [FJ-\E_“ b.j< ‘_‘__
.f.-"‘ _}‘;—-‘5_

CATALOG AND CUUPDH

Return coupon mlh arder for Fireworks and get big 35¢
x of SALUTES FR

SPENCER FIHE\\'DHHS co., ’E.Fuf.'e" onis "
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BE YOUR OWN FIXER
AND SAVE THE REPAIR MONEY

Typical repairs that can be
made perfectly with Smooth-
On:—Stopping leaks in steam,
water, gas, oil or stove pipes; mendi
ing eracks, breaks or Ii, aks in fur-
naces and boilers, radiators, tanks,
sinks, pots and pails; making loose
handles tight on umhmlins, knives,
hammers, brushes, drawers, ete.;
llghtvnmglnum 3crews hn:mLs locks,
door knobs, ete.

On the Automobile:—Making
eracked water jackets and pumps
good as new; stopping leaks in
radiator, hose connections, gas tank
and gas, oil and exhaust lines; mak-
ing a fume-proof joint between ex-
haust pipe and tonneau heater;
tightening loose headlight posts;
keeping grease cups, hub caps, and
nuts from loosening and fﬂ.llmg off,
ete.

Practically every householder
spends at least $10.00 to $50.00 each i
vear and many spend several times i
that much on the above and other
simple repairs that can be made
quickly, easily and well with
Smooth-On No. 1.

With a can of Smooth-On you
can save this money in vour own
home—and by doing similar repair [
work for others, you can make I
money. |

No skill is required to make re-
pairs and the amount of Smooth-On | 457
used on any ome job seldom costs
more than a few cents.

To get perfect results, write to
us for and use the Smooth-On Re-
pair Book.

SMOOTH.ON

HoME « AuTo
HEPAIES

Gt Smooth-On Na,
I in T-0z,, J<lb. or
G-I, ting ai nearcst
hardware store or if
necessary direct
Jrom ua,

Qil Leaks

SMOOTH-ON MFG. CO.,
Dept. 37,

57 C-nrnmunlmw Ave.,
Jersey City, N. J.

Please send the free Smooth-On Re-

Write for pair Hook.
FREE BOOK
e — B NAmMB. ..ovnviniresins FIE R
PR, i vk e i e

Doit wilh SHOOTH ON

When writing to advertisers please mention Popular Mechanics
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FOR THREE GENERATIONS

ALL WAYS FIRST

For over 50 years we have menufectured America’s finest bicycles

Send for color folder 66-B, showing America’s great-
est bicycle volues and complete details of many EnEp-
py models and folder 66-A on Shotguns and Rifles.

IVER JOHNSON’S ARMS & CYCLE WORKS

21 River St., Fitchburg, Mass.

Now York San Francisce Mentreal
85 Chambers St 731 Market St Coristine Bldg.

ESTABLISHED 65 YEARS

;Ir ard sad B Amaging money maker For farmes, truck |;.ni|-nu..'w-
St 8 hmars e T widtinies,  moowe, M, cuts
3 ~ . mﬁr. :lu.ul ht‘;\"mh': Ilrgnir."itn:ilrl _'P.Jld'i.lq or
i 8. Wr ALOG, Low

i o :-hnl'll' ;l'plel- wnd 30

Neares (fiee.

AN MFD. C0.. 4508 Front 51, Galeshurg, fans.
130 B Ward 42nd 5., Now Yark, N, Y., 58120 Magsala
Am., Chicags, 0., B0 & Marlh 41 5., Columbaz, 0.

SHAW AL TRACTOR

GREAT
News for
Fishermen!

Remarkahle in-
wention '"“action=-
izes" mteel fishing
rods —action at-
FREE tained on by

/ new nnd exclusive
FOLDER Gephart Process
of “Actionising."

Also new streamline Vacuum FIit Forward Grip

Be one of the first to enjoy Actionized, Vacuum Fit Gep-
Rods. Styles [or Bait Casting, Fly Casting, Salt Water.
Bes your dealer at once. Bend for {ree folder.

GEPHART MFG. CO.,222 W. lllinois St.,Chicago

Speclalists In Steel Fishing Rods

ER=3" FACTORY PRICE

ey Trial Plan. Addro g

The Age of Man-ME;de Rubber

iﬂ (Continued from page 862)

o i),
‘Sf greater “ultimate elongation,” but a slow-

er recovery from stretching than rubber.
The ability to return to its original shape
makes duprene valuable for printing rolls
and printing blankets.

Chemically, duprene has been found
very stable and ¥edistant to acids, gases,
oils, high temperatures and exposure to
direct sunlight. It has a longer life than
natural rubber. A sample of natural rub-
ber was immersed in Diesel engine oil at
a temperature of 100 degrees centigrade
for a test. At the end of four days it had
completely disintegrated. A sample of du-
prene tested under the salne conditions
showed little effect,

Because of its resistance|to high tem-
peratures, d'ﬁ,f.?{ is being 1rsed as a cov-
ering for aut bile ignition wires. The
temperature under the hood of an auto
often reaches 300 degrees Fahrenheit.
Certain duprene compositions can with-
stand a temperature of 350 degrees Fahr-
enheit. One automobile manufacturer uses
duprene in place of a small metal spring
in the water-cooling system, because it
resists the attacks of antifreeze solutions
which had corroded the metal spring. On
another car, duprene is used as a grommet

whe eat and oil are encountered.
preyie has also been adapted to the
ture of gaskets, washers and

king; to lining for hose to convey gas-
oline, oil and kerosene, hospital sheeting
and balloon fabrie; binder and adhesive
for use with leather, cork and felt; gloves
for chemical plants and paint factories, as
well as dozens of other uses.
D e is supplied to manufacturers
inﬁz forms, the “plastic polymer”
corresponds to crude rubber; du-
prene latex, which is a white milky liquid,

pr was commercialized
at a time wh ural rubber ranged in
price from three to fifteen cents per pound,
many manufacturers paid a premium of
about one dollar a pound for the synthetic
product.

The present high cost of synthetic rub=-
ber is due largely to the investment in
modern manufacturing equipment, but as
production increases, the price will drop
proportionately.
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FORE HE gays

Newwayte MEASURE OIL VALUE

After you drain and refill your crankcase, how far do you go before
you have to add the first quart? If you don't know, it's worth
checking. This simple test gives you the real measure of oil econ-
omy and of eil quality, too. Because the oil that stands up best
between refills is giving your motor the best lubrication. Try the
“First Quart” Test with Quaker State. See if you don't go farther
than you ever did before under similar driving conditions. Quaker
State Oil Refining Company, Dil City, Pennsylvania,

Retail Price ...35¢ per Quart 'Wﬂfﬂw qf&'?cm‘

e —
= - — DEAL

= MECT; Faatory | o l-

i | 5 . Mooy models to eslsat
t:'a:f:.l.w.?u!_ Al wvn Fur, w =
- Car mnel new metsl Tubs
odels, Yuur niine i

6 Parpeim |
Cainlig dii rolizs FILEE. Giel r'
drtndls of 2g-Day Trinl plan
mietl Ageint-User pe-poalfion.
Coldgmtons Madio Co.. Derl. 288
BTRY Grand Riysr. Dwuirsdl, Migh,

It Interpsted In traller lore, a8 owner, bullder, buyer
or TINIFT'!'FT. you want the only magssine devoled gx=-
olusively to traller news, stories, features, deslgng
and plana: touring and comping: lnwa, and directory,
Profusely [lustrated. The Trallerlte's gulid 10

For 12 isues mail 81, or for sample copy. ... C

TRAILER TRAVEL, PME, 180 N. Michigan dve., Chicaga, 1insly

LA ST [/ —

trifies out-
. i :‘lﬂfhﬂ] motordom with news t:l-{.'ru'n
o wrillinnt motors, priced to bring
Better Built Johnson DEPENDability within
Lower Prices the reach of ALL. Both are genuine
dohnsons with Balanced Consiruc
lmn_.[[*::érh has the highest official
" Cancos 354 and up certified power rating in its respec-
Only Boats With = tive class. Write for new illustrated '
Full Length Spray Rails — «| Sea-Horse Handy Chart describing FREE
Eeen possengers perfectly “| the entire 1936 Johnson line, L

s ik high ke, JOHNSON MOTOR CO., 400 Pershing Road, Waukegan, Ii

E:.n‘:nttzs“?hguul::m: m:i: Canadian Johnaon Mator Ca,, Ltd,, Petorbors, Canada

of sailboats, Two big facto- Oul $42 and up
ries. l'rﬂu!&tta]ﬂpm:nt..
0G FRE

o B JOHNSON (Cutfosss

THOMPSON BROS. BOAT MFG. CO. ™

( e )
IEIlh-.!‘tﬂ"b. g I\I!Enn H{ﬂilr':." DUTBODARD MOTDRS
AWk !
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F:-f—%;l“ﬂ{,_ TUMS HAYE CHANGED
lesu You! EVERYTHING !

I M e
JACK SPRATT
MNOW EATS FAT
AND ANYTHING ELSE IN SIGHT;
NO STOMACH SOUR
CAN KNOCK HIM FLAT...
FOR TUMS HAVE SOLVED HIS PLIGHT |

WHO ELSE WANTS TO FORGET
SOUR STOMACH?

The way to eat favorite foods and avoid heartburn,
sour stomach, gas and other symptoms of acid in-
digestion is no secret now. Millions carry Tums.
Nothing to mixup. No drenching your sh}mnrh with
harsh alkalies, ﬂmh doctors say may increase the

tendency tow ard acid indigestion. Just enough of the
antacid in Tums is released to neutralize the stomach. The
rest passes on inert. Cannot overalkalize the stomach or blood.
Y ou never know when, so carry aroll always. 10catall druggist’s.

FOR THE TI.IMM‘I"

TUMS=

TUMS ARE

ANTACID . . .
NOT A LAXATIVE

HANDY TO CARRY

pecodir 1030 Calendar- Thepmometer, Ao mmples
Ilqll *-G ! | ._r ﬁthhl nnd postage to A, H
n

and Bargain Book of

AMERAS & SUPPLIES]

ninm B8 inventionn, methods

’hnl.umml- and Hema Movis
fnr'runununrullh ffers

J‘ of -nllﬂh STt T L

A 'I_:r-ﬂJni [ .L.'ﬁ. mavie

ama wTinad, Used

= Lnuipm-nt accepled In rade,
tiafacilon gusrsnieed! E
ftﬂ‘l"ﬂ.ll.L CAMERA CO. Est. 1899
0 5. Wabash, Dept. a1ys, 'El:llmu U.5.A.

gDCE PROTECTS AL
L
oM sTUDEBAKER DE“IE “’H# 8
Prices in plain figures
30-day guarantes on certified cars

5-day driving trial on all cars

Buy with confidence under P
pledge protection. \

EBAKER
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w
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SECTION

1; Lg Circus Laugh Making

{Continued from page B77)

shoots up to the trigger of a revolver. This
causes the gun to explode and the flash
from the blank cartridge ignites a torch.
From this White procures a light. He
spends his spare time keeping the device
in working order.

Papier-mache figures are widely used,
each clown being required to make at
least one walk-around in one, The comie
strips and animated movie characters
come in for a lion's share of attention here,
A few clowns do two characters on the
same trip. The elongated Kinko of the
Cole Brothers-Clyde Beatty show has a
prop in which he is Mutt when he stands
up but by bending over he becomes Jefl.
The change is effected by means of a false
head strapped under the folds of his cos-
tume. Jimmy McCoy of the same show
works his evolution theory, “Man to Mon-
key,” on a similar principle.

The most elaborate make-up used by
any of the modern clowns is, perhaps,
Paul Jerome's. He has been the No. 1
clown tramp of the past twenty vears. He
must take unusual precautions in putting
on his make-up because in his putty nose
is encased a small light bulb that flashes
whenever he pulls a string. His dog adds
to the stunt with a light on the tip of its
tail. And Ray Barret of the Al G, Barnes
show, whose immaculate props have won
for him the title of America's “neatest
clown,” has an imitation stove built on
his head that flares up as soon as he pulls
the string.

Phutncell Sets Camera Shutter

AII gues sef‘hng é camera

shutter acmrdmg‘ to light is eliminated by
-«m photoelectric cell attachment recently

| “invented. It adjusts the shutter automat-

_ijm.lllgﬁ and accurately. As the ecamera is
.focused on a scene, the light falling on the

oy :
photocell sets up an electric current whose

“ystrength depends upon the relative bril-
. liance of the light. The current passes
» through coils, setting up magnetic forces
which twist shafts causing the camera
. shutter to open or close to the proper po-
sltiun according to the intensity of light
) available fnr tHTe plctu{g
C

] /MM
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Cash
Protection
inan
Emergency
offered here
with Diamonds

We offer a Wirittan
Guarantes of an
emonnt, elese toour
salling price, whish

“Pay Full Prices

FOR

DIAMONDS

. ] Our prices are based on nmoants we loaned
607 —a mere fractiom of original costs.
() (Dizmond benking I3 oor fundamental

baslness: world's lnrgest [natitotion of ita
of Market Price i,4." nearly 100 years old; rated AAA-1;

NG 2 wa will lend In=
—nearly £60,000,000 loaned). All loans of
[ ,F E hm nlllllll!ll* h'ﬂr\' anoras ST Bok mle;murUNﬂLA[m . .“m';' On any por-
rh“ E . 1S rH Soundeabsurd? Hearthe DIAMONDS now listed for prompt sale; chasa from ue.
'NVES logical reason. Readwhy.  try to malch them st 60% more. TR
N r =_ 2 of Our Diamonds,
A Diaygy, SEND the COUPON for Latest List y.cues, seweiry
“D{ad H'r! - - - - - - ———
22 g “:“mm shiabee Sor § dismonds |-Jm+ DeRoy & Sons, 1:1501 Aoy Bldg.. 31 :I..;rrﬂtlﬂull 8t.,Pittaburgh,Pa.
longy. e elso, Watehesand Jewelry.
hﬂlﬂ' UFEE Free:—all details: dessriptions 1 Withoot obligation, eend me, free, Intest Hst of Extra Speclal Offers
¥ tam "'ﬂu H.,, "ﬂn .::':;_ “{Fhu' l;_m:t.rd oiaq | on Dizmonds, Watzhee, Jowslry, ste., all speeial valoes.
* The ot Mon re. g “,:. micaospe e .t::.rmtm. : Froo Examination slways betors you buy!
e r Chescheopapligotnis With dismond prices rising, your | mome e mmeeemEm—em e ——————
DE ROY’'S SPECIAL LIST oppertunity teday may never |
of unclaimed dizmonds now for salel agnin be eqgoalled. Diamonds here |
now as low a8 §00 per carat. Writsl | Addrem..esessccscessssassssssssssoccocsscocmsas e ———————
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I '~f it ¢ FISHING BOOK

| {swtvmt dvmism ian

Jﬁiﬁﬂﬁ For a Limited Time O::N

IARDS OF BATIEFIED LAE rhtlritd Besutifully ilustrated 32-page Mshing book, Bhows priae
et Propont i CALEULATOR ul.c'llmz €0, (Mira) winning bait casting, Oy rod lares; smoziog, new lure-tid-
P 0. Box T8, Depl., :u CHICAGD, ILLINDIS, mstment real and ot :r modern developments for Nsherenen
P ————— i, makers of famed weesdlets Bhannon Twin Aplnners,
D&‘ltﬂl’ﬁ brings this valuabis I'|-1 iy boak-—FHERE.
nEmss IS MISERY e o~ mORT TO FIEHINE PATAON
YOUR PASSPORT TD FISHING PARADISE
; Many people with defeetive hearing and R
H Nolses enjoy Conversation, Mov-
les, Chureh and Radio, becatise they use
Lepniard Invisible Ear Drums which
b resemble Tiny Megaphones niting
In the Ear entirely out of slght.
Mo wires, batteries or head plece,
They are inexpensive, Write for
booklet and aworn statement of
thelnventor whowashimselfdeal. DRl

A.O.LEONARD, Inc., Suite 699, 70 5th Ave., New York

Pnnt Your Own

C =g E-;nrdlgﬁ statlonery :Emulm. ma.'ll.bgln “ld'rerualn;
® we MmN Dihars,
sent, Wil da 'Iujrlﬂuhr Hﬂllull Print bt ]lk‘E hr:ﬂ:‘n:%mm

-‘Jl i wer Bl4d. Bend for fose estalog and sl :Iulllll
E’.Elﬂ COMPANY, n#

1'-"vEp“é CHEAP OIL BI.IRNER

COOK and BAKEMWﬂhnu‘l' Coal

Slips ioto Any Old Stove, 4 Or wund

No Money Down

Posltively the greatest bargoln ever offersd. A genulno
full sfzed $100.00 ofMce model Underwood No. § for only
E44.00 (cash) or on easy terma.  Has up-to-date improves
ments Including standard 4-row kevboard, m“ﬂﬁ““h

Range or Furnace.
Ashes, Dirt '—TWIc& “!-t 3
Heat, HALF

COOKS A MEAL for LESS

Baateany oil burnerever gocten out for
low coat, perfeot performance. Slips

into any old slove, moge or furnace;
hurom cheap oil 8 new way, wi ||:|.|:||;;1: Lowest Terms—10 Cents a Day

per-grmernting of elieging up —._'.'"HR" OF VALVE Laarn Teach Trpawriling MME?-BH.C"E GUE[HD'EE

Sirnre vt bt ® [ AGENTS Compivis (ame Study)

nutomutie ribbon reverse, shiftloek key, 2-solor ribban,
ete. The perfect all purposs t}l[_wh'rltu' Completely re-
bullt and FULLY GUARANTEED

= Liiarse of the Famens Van Bend coupon for 10 day Trial
Saloaman Hany d ¥ itial —Iif ¥ 5
T"T"“"""h" BIG MONEY { a,?u-mrfiiuu et ratod. m,ﬂ,"_"l'}; ;ﬁfmf 1;11:::..1 1 “’um 1
30 DAYS' TRIAL |/ g e e R $40 00 (term price) I3 paid.
rrove It ands dradgery and | 118 sweeping the | LR '

Limited offer—act at onpe.
[ = S e e e e e s o . S S )
INTERMATIOMAL TYPEWRITER ﬂc."l.“l’

211 Wasl Monros 51, Chicage, [B., Depl, 0

Bend Underwood Ne, § (F, O, B, Chioagoy ai opoe ler 10-days
teind. IF | nm pot perlesil .i.lluﬂml 1 ofn febiirn 1% eZprean collect,

T 1 keep bt 1 will pay $3.00 & month ustil I bave pakd $49 00 (Lerm
price} in full.

oo, i B v ot Tod. oot 93 10 30
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Congquering Perils of the Air

Continued from B45

happened because the pilots didn't know
they were dangerously close to the ground.
The sensitive altimeter, usually accurate
to within twenty feet, tells the height of
the plane above sea level, but doesn't
show how high the ground is. After dark
or under blind flying conditions a pilot
knows his own altitude but can’t always
tell how close he is to the ground. The
present barometric altimeters are affected
by weather conditions and to know their
real altitudes pilots make frequent cor-
rections according to orders from the
nearest ground stations. Under abnormal
storm conditions, without new corrections,
an altimeter may show an error of sev-
eral hundred feet.

For more than fifieen vears engineers
have been trying to find a way to meas-
ure instantly an airplane’s height above
ground. So far, an echo altimeter that
measures the time required for a sound
from an airplane to strike the ground and
bounce back to the plane seems to have
the most promise. By multiplying half the
elapsed time with the speed of sound,
about 1,100 feet per second, the actual dis-
tance of the plane from the ground is ob-
tained. Engineers prefer sound waves to
radio because radio waves travel so rap-
idly it would be difficult to measure the
time interval accurately. The radio altim-
eter will be needed when airplanes fly
faster than 750 miles per hour because
then sound waves would be too slow to
catch up.

Working under a grant from the Gug-
genheim Fund, Leo P. Delsasso of the
University of California has produced an
echo altimeter that gives a continuous
reading of the distance between the air-
plane and the ground. The instrument
takes a “sounding” every three seconds
and at altitudes of less than 200 feet three
readings a second are automatically given
by a neon pointer on the instrument dial.

Delsasso’s altimeter consists of a mag-
netic sound source that taps out 2,000
cycle notes, two octaves above middle C,
and a dynamic microphone sensitive only
to the same note. The microphone is not
affected by ordinary airplane noises.
When it picks up the echo of the special
signal, a mechanical device measures the

elapsed time, translates it, and operates
the neon pointer on the instrument dial,
the pilot reading his height directly in
feet. Delsasso expects that with improve-
ments the altimeter will he able to show
whether the plane is flying over ascending
or descending ground. By taking frequent
readings it is possible, when flying level,
to map the ground contours. The altim-
eter also permits landings at sea under
conditions where the pilot of a flying boat
finds it hard to judge his height above the
surface, It is estimated the altimeter
mechanism and its horns can be manu-
factured to weigh less than twenty pounds.

To be struck by lightning in an all-
metal air liner is not hazardous for large
planes have been hit without injury.
Sometimes a direct hit puts a radio out of
commission but that does not always oc-
cur. Passengers and crew rarely see the
flash and often the only evidence is a dis-
colored area in the hull discovered during
a ground inspection. Engineers regard the
fire hazard as whipped. On the Douglas
liners, for instance, each engine is shield-
ed in back by a steel fire wall that would
confine a fire to the power compartment.
Fuel and air lines pass through small in-
sulated holes in the fire wall, and elec-
trical leads plug into connection blocks
similar to telephone jacks on each side of
the steel wall.

If an engine should catch fire the pilot
can put it out in a matter of seconds. He
reaches through a small trap door in the
floor of the cockpit and twists the proper
switch of the pressure fire-extinguisher
system. This floods the engine compart-
ment with fire-smothering carbon-dioxide
gas that sprays from perforations of a tube
encircling the engine, covers the oil tank,
and has an opening directly into the car-
buretor., Fuel, oil, and instrument lines
are flexibly connected at short intervals
to prevent breakage from vibration. Even
if a forced landing bursts the fuel tanks,
the chances for fire are remote if the pilot
has cut his switches. Aside from cutting
electrical leads, stopping the engine for a
few seconds allows the hot exhaust stacks
to cool below the fire point.

Ice, one of the last bugahoos of aviation,

{Continued to page 148A)
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,360 Sparks per mut
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RAPID FIRING OF
FORD V-8 DISTRIBUTOR
AT 60 M.P.H.

Waisk along the highway in a
Ford V-8 at a mile a minute
and the engine is taxed but
little. But when the speedom-
eter is saying sixty, a small
but vital mechanism undu‘ the
hood is providing 12,360 sparks
a minute to ignite the fuel mix-
ture. The distributor must fur-
nish hot, fat sparks at precisely
the correct intervals for efficient
performance and economy.

Compare these 12,360 sparks

to the 1440 r-hnn:u::rtphs which &
pass throngh a modern motion-
prcture }TFlJJLL[UI in the same

the second-hand on your watch.

the importantyob done by the
distributor on ot Ford V-8.

Yet a Ford distributor sel-
dom needs attention. After
thousands nf milc'\ af use, if it
should I‘tqllwn_ r L'[‘l'ur your |*|:|r¢].
dealer will exchange 1t for a dis-
tributor that has been rebuilt
completely at the Ford factory.

fac tory inapu.riun and recondi-
tioning, instead of local
repairs—workmanship
A by men who have every
This special lesting machine checks the  Needed tool or machine

ﬁrt::'&ubr Sor timing, aulomalic advwance,
and bartierm jh‘l.k#. seiling, F O R D

k7 R Y »u - .4
i a '

time—or to the 3600 ticks of

Then you willthave an idea of

Then you get the benefic of

MOTOR

This gage makes sure thal the dirtribudor bearing br ab righl angles will the fuce of the
adtnee Rousing Mange.

at hand, Parts which do not
pass their minute inspection in
every respect are rejected, and
replaced with new parts. The
exchange distributor costs little
maore th:lﬂ thu l..'fl”\.-'L'“.t.ll.]I'i[l].
operation of changing points.
Every reconditioned Ford
distributor must meet the per-
formance standards of brand-
new distributors. That's one of
the reasons why the Ford Ser-
vice Exchange Plan, which also
includes many other important
assemblies, 15 so popu-
lar with Ford owners.
It saves them time—it
saves them money.

COMPANY
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HARD ON HAIR

SCORCHING sun and drying winds of
modern outdoor sports demand
LUCKY TIGER »rEs5ine

s s ¢ and Dandroff Remover

—made to replenish the loss of 'matural
oils so essen to a normal scalp and
the proper care of the hair under these
abnormal, outdoor conditions.

® Begin now to correct your dry, brittle
hair with Lucky Tiger Hair Qil ssing
—a highly processed vegetable oil that is
not gpummy or sticky; a delight to both
adults and children—and costs little at your dealers.

PROTECT YOUR HAIR
HOME AUTOMATIC CIGARETTE MACHINE

Have YOUR OWN Monogrammed ﬂ?‘lﬂ'ﬁl
11 wiw o maehind, TURLN THE CRANE

P wabiann and blied o g

A PRENTD=CIGARETTES Enpy==gimple. All mwtal sonstross
Lhan, Chascanissd # elath pibbans: ne special folbe or gummed
fpagwre mgersl, ASN FOR FREE u:f"m DER.
ATTOMATIC CI0ARE CIINE WES., M6, 108557

WARETTE MA
S, 1A,

Drvan Ave.

B GOVERNORS §

To econtral speed of any make of aute o
truck emgine, regardless of load changes s

FOR FLAT BEL

FOR W BELT when used am a plotiooary or portable

power plant, Fully gusmanteed. No essh
down, OGoverncr apeed range from 400 to
Aol P M. Fino opportunity for sstablished sgencien. Cir-
culprs. Mims. Candoe=-Smith Gov,, 215 No. L. A. Bt.. Los Angelos

Stringing Tennis Rackels pays ERlitd ;
$1.80 profit on $3.00 restring- MR

ing. No experience needed —we / FREE- T
teach you how, Tennis players | ssironing v e
need newstrings in their rac{gts :‘.‘.‘f.;g flon E:f_‘_il"
two or three times yearly ... | Teor e e

5

ing restrineer’s new low
N an’:- mmum’ n- ,r"

ol Birings mnd

stringing E-n'nin-'_// .

mant.

every stringing means profit for
you. See how simple it is {o get
in this business, Costs practi-

cally nothing to start. Easy work! Get started NOW!

POPULAR MECHANICS AD?ERTIS,;_\NG SECTION

‘g ({Continued from page 144A)

is no longer a terror of the airways. Pilots
are warned ahead of time of the air re-
gions where they are likely to encounter
ice-forming conditions. Meteorologists
know the area is rarely more than 1,000
feet thick, hence pilots can fly above or
below it. Also, ice forms on planes only
when the temperature is close to the
freezing point. Below freezing, the ice is
so cold it won't stick. The danger of a
freezing carburetor is overcome by car-
buretor heaters from the engine exhaust.
If an air liner should encounter ice these
days, the pilot turns a couple of switches
and continues on his way. One switch op-
erates a pump that discharges a mixture
of glycerin and aleohol from a “slinger
ring” at each propeller hub. This coating
prevents ice from sticking to the blades.
The variable pitch mechanism of the pro-
peller hub is protected with a spinner cap
coated with a castor-oil mixture. One ap-
plication is effective for six hours of flight.

The other switch causes a rubber sleeve
on the leading edge of the wing to pulsate,
cracking off any ice that has formed. When
the front of the wing is kept free of ice
hardly any ice gathers on the surfaces be-
hind it. The rubber de-icing sleeve fills
with air from an engine pump every few
seconds, bulges out an inch or so, then
deflates, allowing the ice that has been
cracked to be blown away. The leading
edges of the control surfaces of the tail
" group also have de-icing sleeves.

Plane’s Speed Limit Is Shown (]
by Movie of Air Wav TJ'u

Airplanes of present design canﬂ ex=
ceed 575 miles per hour, it is revealed by
a motion picture taken in the 750-mile-
an-hour wind tunnel at Langley field, Va.
The film shows that the air builds up a
feathery “shock wave” which robs wings
of lift and checks forward motion at about
that speed, according to Dr. George W.
. Lewis, resear i f the National
sAdvizory Committee for Aeronautics. The
o flow ef-air-ever-a—wing top-wouldebegin
_ to “burble” at the maximum speed, just as
_if the wing were stalled] which would
 cause the pilot to lose control. Speeds of
. more than 575 miles per hour may be

THOMPSON MFG. COD., 4535 Packers Ave., CAG
Makers of TOMGUT ** Court. Tasted'® Tonsis Strings & E..'r.;-hm

fuA

“reached through changes in shape of wings

and propeller Zhile in ﬂFgEt. ? | 2



POPULAR MECHANICS ADVERTISING SECTION 147A

WITTE DIESEL ENGINES

WITTE Diesel Engines have the same important
features and operating characteristics of the
most modern large Diesel and offer the small
OWer user tl!!’. ST L'I'utluru}" El].lLl llli.\'u.nt:lgl"ﬁ,
f you use power 800 or more hours each year,
you owe it to yourself to learn the advantages of
“Today's Most Economical Small Engine.” In
many cases the savings on yvour power bill will
my for it. Non-explosive fuel eliminates fire \
azards, Simple construction and few moving 10 H-P.
parts—no unusual skill to operate or care for it.
Fuel consumption is less than one-half pint per
hour per horse-power.

WITTE DIESEL LIGHTING PLANTS

n . Electrie Light and Power users whose electricity
Now you can produce your own _ll-'-lﬂ{:l{l'[;‘ bills approach £50.00 per month can now own a
Light and Power for less than ONE CEN'T WITTE Diesel Lighting Plant and let the savings
per KILOWATT. pay for it. No peak load or stand-by charges,
money saved every hour of eperation. When not
3 to TV running, expense stops. Smooth flowing current

i —no ficker—elose voltage repulation. Quality

K.W. } is assured by more than 65 years of manufacturing
AC orD.C. experience. Let us figure with you.

WITTE ENGINE WORKS

174A Oakland Ave. Kamnsas City, Me.

ARG

Is Mhotogrsphy your hobby? Do you wani &
I'l.lullll.nl- vﬂ-i !uu:“n.hn st homeT  Bake PHOTOD

3 and

BUY DIRECT & SAVE UP TO 50%
¢ Keon, sharp edges for outting, esrving, engraving,

ete. Special introduetory offer of § eutters shown
(setunl gize) below on JT] £ 14" ahanks. Fit

for  wourseli snd cthers, all makes of motor tools llustrat- 53 20
tnlup :ir;-thsrl gk hlll'ld limn, t:.lhe lIvl‘l.u;ﬂ'l.elI I"Eh.nrlea gﬁn‘-'lent, postpald complete for, 1:
abar TiC. o8 LEE. Toa
igald Afke COPLES any pictute. $5.94 COM- e T e T

stock |n Amariean,
. 1aterestbig elrenlar FREEL
FLSTE. Tnisteeting o ANY AMERICAN ROTARY TOOL €0.

ENLARGER CO.
128 East 25th B Naw York City E'IE ‘ A4 Whitahal ‘I'I..- Dapt. A1, Mew York, H. Y.

OWN YOUR OWN BUSINESS
BE A FOUNTAIN PEN REPAIR MAN

Easy to learn, to earn big money. For 50 we will
tllﬂl you to reuirllrl makes of pens and show yod how to
find ur customerds, We will sell you all necessary supplies
at prices so low that you can earn 400% profital Own a per-
manent profitable business!  Exclusive territory. Send Sde
teday Tor the CEII'M-'LETE instruction booklet. Money re-
funded if not eatisfied

CHICAGO FOUNTAIN PEN SERVICE 2%, o0 |
Trailers, Plans and Parts

Utillty ijlnns, 4" x ', complete less tires,
$22.50, IItLIlt; traller plans, 50e. Cahin
traller 1. Traller unm ut bargain
E:llm Write for free catalog o

AMROCK TRAILERS, 541761 Grand mm, n.mt Mich.

RICOMPLETE ELECTRIC PLANTS

ONAN ALTERNATING CURRENT PLANTS
[urni=h same &8 clLy current anywhere. Opernte on
guwnllne, Run Radlo, Water Syatem, Refrigecator,
all Applianees,

SIZES 350 WATTS UP
Easy to install. Avallable from stock. Idenl for
Farm#, Camps, Lake Humﬂ, Commereial use.
Slzea for any purpose. Wil

D. W. ONAN l SONS
552 Royalston Ave. Hlnnﬂpnlh, Minn.

The new 183 6 edition of “AUTOPOWER"™ with all the original apeciii-
catlons and many new ones B now off the presa. The book @ plainly written
and (lustrated—the instructions ensy and simple. Change auto generntors
into proctical A. C. and D, C. generstors and motars, with voltage from 2 to
1000 volts, lor power, llght, welding. radio mund. m b.u EIlJI!ﬂUhDI] nar
al tools needed to make these pannomica ra ean bo
ﬂv-rn by wind, water, fan-belt ete, $500. l'h !"It !I.‘:H GIVFN TO THE
READI OF “"AUTOPOWER." Bend mr your eopy today. Priee only §1
postpald. AUTOPOWER, INC., Dept. B, 410 S, Hoyne Ave., Chicage

AUTO

When writing te advertisers please mention Popular Mechanics
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a7 RACKETS
my NEW

FREEE&R‘.’.‘&E"

Yes, you ean earn REAL
money stringing tennis rack-
ets. No experience needed.
You ean learn how to earn in
just & few minutes with my
complete, improved line of re-
ﬂtrm ingE e:}ulpment tools

ASTLY understood in-

nt.ructmn:, diagrams. Your

NEW home is your office. Grab
FRAME CLAMP this great uppurl'.umt:.—plnn
Bpecially now to m o $100.00
designed CARH this mmni Wr:te or
for use in gend post-card now fur F:m:

revent- datails nnd my
ﬁm split- FREE TEN NIS GATAL(]G
ting of listing equipment for re-
framesn stringers and players. Earn
by foreing money—and save eash on
awls too our own tennis this year!
tightly. rite me quick.
Constant
Use 18 red-
ommend-
ed. Contact
surfaces
felt-covered,

New 1+
RUBBER GRIP

A Senrallonl

Lew Caxil

SILK STRINGS My wonderful, nted TEN-
got of PERMA- SION-TIGHTENER (sbove) as-
TEX Bilk Strings ®Sures perfect, uniform tension in
and Instructions restringing, Low cost, Deseribed
Prepaid.  in my new Free Tennis Catalog.

5 MY RESTRINGING OUTFIT s ihe best,
: ghsapest woy to kesp g.:ur l:.r-'n ket Al=
WAYS in tip-top professional shagsl n omd eEeun

RITE fir tha FREE details, FREE

Get My New Free Elhl"-!‘ *]1!*'1"1\. 18 CATALOG! FHurry! Diop o line tat

W. A. BICKEL

BOR W. Madison 51, , Dend A5, CHECARD, U5 A.

» BUILDIT OF STEEL'

Use our chassls and frame of npulnl steel
ghapes amd Dardelet bolts. No welding,
We supply everything. Modern, sturdy,
light. Equalof factory job. Bend today for plans
and full instroctions—20 sheata.  Only $1.00L

OVERLAND COACH, 201 North Wells Street, CHICAGO

vEf I.u.|.IJL:|I
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EARN MONEY

QUEEN MARY

CONTEST,
Beautiful 18 in, Model
Win a Free Trip to Europe—Cash and Other Prizes

Get the IDEAL Officlal Contest Kit of the new, gigantic Baperliner
conimining & complately shiped and finished **Redi-Form" Hollow
Hull, design-prinied balss wood decks, printed window Mrlmnl.
2 meial life bowts with doviis, 2 metal anchors, 4 bress prope ;
resdy materiala for sll superstrusturs and fitings, rement, cola

Isoguar, sandpaper, ste. Also Full Model Blae Plans with In-hut'hrvnp‘_ 10

large photos and 40 detall disgraes,
Complete KitOnly . . . . g
Ask your Dealer or senad ovder dizsai. lus 1%
deses iptive Clrgulnr Free, Pnﬁtagu

The IDEAL Company, 26 West 19th Street, New York, N. Y.

Pawariul—Acowra’

H-fﬂmm
al. 177 or 22 and BE—For Target aml
Bemall Clame—the only Geauiss Compressed
Al Platel on ths —M—Hlndr Hhut with
Balt Artin—l{ammer Fire—Hair Trigeer—8afst Also 17T
and T2 Bingle Bhot Al Rifes §7.50—Einghs Ehai hn Adr l.llh
:HIDI}—IH Bhot BB Repester Air Rife 57 50—ait Desler
Dhirees— N n [inpan ruqul.nd Bule for indeor uss.

FULL DETAILS — TARGETE — FREE — WRITE TODAY.
Banjumin Kir Rifle Ca., ml.lru-hly. St Lowis, Ma,

T
UlI’TUﬂDIH

A DAY

pay T IE e g this "'!ﬂ . - b
BATRE Com e AP ke mﬁ’&
mnech i e

e 1300 W, Harrison,

‘lﬂll‘lrﬂllilhrhm
Can sz moon's eratsia

eniier i .

15 powsr long T
nocket k mwa & seetlons.
Amprot. 3 11, long. 1‘1":.:1...;:-. Tirass baand, lldls

lnl Sopwi-

i Pawsr :gﬁ
Bimilsr 3 sbove bul more .
Gusrantesd to soe 000 times Ln.-r#n;“::r.

[aow nipd 30 &l men closer. 11 mm. abjertive 4 power=
ful lamses, I-l-rn finld,  Insludm powsriul microscopa

GAS MOTOR KITS

FOR MODEL AIRPLANES—BOATS

The G.H.Q. “Loutrel” Motor ls most 24
taoular achilevemont in model alrplane Hnun

history—aetually, one of the most powerful
& ¥ DELIV-

motors ever construected! Haos broken reo-
ords lor amazing performance—1les model
planes up to 10 ft. wing a].'trend. Easy to
start—and simple as ABC to assemble (S0
casy only a serewdriver ts needesl). In-
cludes plug, eoll, condenser, tank, lgnl-
tlon wire, oylinder, piston, connecting
rode, iy, rr-nluhufl all serews, nuds,

bolts, e, 'r!'q' mart is fully maek LHH‘.I

and Tuished. Enn, | ur .
praviiee Lt Foion il sauecies
aenly §8.50

Vi
Road g h'\--l'hl.ﬂ OHQ "Los p—— 1
™ Malor romplete wiih pro- o
peller included;  entirely s
mbled on stand, Tested sndl
Fan befmre rlhrprrwnl—h-r:ru IFAlee g aniander] —
P M. —Na nll, gan or haivtaries inelsded
Jor Blustruted catalog.

G.H.Q. MODEL AIRPLANE CO.
564-B Southern Boulevard New York, N. Y.

i BOHD tes TTHMD
Postomid for oaly $12.50,  Seod Se

:nuwnmur: cntf" Dept. 46, 234 E1ith Ave., New York, N.Y.
COPY-STAMP THsooany Ocea

Prints posteards, letters, menus, schoal-
work, notices, drowings, tam, ete.
Used by thousands of buginess eon-
ecerna, schools, clubs, churches, and
others. Quick, clean, automatie, in-
di:u.hl‘,ly changeable. Ask your stationer
or write us direct.

___——THE STENCIL-STAMP CO., INC.
53 Park Row MNew "|"url: N. Y.

& KEED WIRES
ik ELOON

A nest Job instantly. No domage to wood=
worlk. Xo tools needed,  Set of elght col
ored elipa to mnteh your sords, 1 AT
vl Tiha stora, h |1'||l.'l..:|. o or sleotria .Eflﬂp.
O, semd Neie cdlreef Bof

]UETRITE MFG. Cco.
Dept. ALlS, 2061 Southport, Chicago

-JLISTRITE

PUSH-CLIP

When writing to advertisers please mention Popular Mechanics
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EVIHHIII]E$5
SPORTSMAN

- _:__.__ .\ - - :
i
AMERICA'S MOST
. .
\ POPULAR OUTBOARD
i * 1936 model an even greater
value than before, The Sports-
man attaches instantly to any
boat: drives rowboats, canoes,
skiffs, fishingboats up to 7 m.p.h.
Runs 3 hours on gallon of
fuel, B-ulbifu}‘lu [l.:II.IFIL'i..I.[L.':li..l[.l
child can easily start and run it
Mote the handy light weight—only
2415 lbs, Extremely quiet — under-
water silenced. Write today for new
catalog descnibing Spostsman and 7
F other Evinrude models,
including the new
Hooded Power SPORT-
win, only $77.
Address Evinaoubpe,
4906 N, 27th Street
Milwaukee, Whs.

H6* Bty trend £7.50, oversize G2° tread £8 50
14" sn.4° drop center to 0t Chev, Ford A and
V-8 wheels, book nls;ﬂ:lu: with arder, Tosllen Mig.
Co., Box 25, Coflege Park Sfa., Depl. A, Delmall, Mich.

FACTORY TO YOU

NEW REMINGTON NOISELESS PORTABLE

AT LAST! The famous Remington
NOISELESS Portable lsyouraforonly
ten centa o day. Brand new, Not re-
built. Standard kevhboard and every
modern feature. Free carryving caseand
E}'pinn course, 10-Day free trial. You

on't risk a penny. WE PAY ALL
EHIPPING CHARGES. Act now!
Write Remington Rand Ine., Dept.
152-6, 2056 E. 42d 8t., Now York, N.Y.

10c A DAY
SYNCRO JIG SAW COMPLETE

TO RUN 59,95 ..

Slightly higher in distant states ;

This electric power tool
lends itself to a multitude
of uses and operates from a
cycle, 110 volt alternating cur-
rent. les elean, easv-cutting
power isdue to 7,200 saw strokes

r minute, which leaves ahso-
lutely smooth edges that need no sanding. Synero
is of sturdy construction with no heavy reciprocating parts—
never needs piling and runs smoothly.,

See your nearest dealer. If he is unable to supply you send his
name and address to us and literature will be sent to you free,
Write today for further informarion, address Depe. SD.

SYNCRO DEVICES, INC.
EBEOYDELL BLDG. DETROIT, MICH.

{

ADVERTISING SECTION

Your Initials

for your car

2 Sets in Gold and Red ¢
One for each side of car
T TAKES only a few minutes—and costs you very
little—to put your initials on both sides of your
car. Du Pont offers two sets of stylish, durable
letters which you can apply, easily and quickly.
And, of course, you'll want to polish the car
before you install your initials, It's such an easy
job when you use Duco Polish. You just rub it on

—and wipe it off! It soon cleans away dull Traffic
Film, and makes the car sparkle like new. It's

i ck—it’ fe—i Kk §
quick—it's safe—it works per @]I]NT

fectly on all car finishes.

We make this offer, because we
want you to see how easily you
can keep your car beauriful.

HOW TO GET YOUR INITIALS

Purchase a can of Duco Polish, Duco
Cleaner or Duco-Wax and send the mg
{which you ind on top of the can) with
6c in stamps to DU PONT, Annex 7,
Wilmington, Del. We will send you
promptly two sets of vour initials, one
for each side of your car. This offer is
made for a limited time, and 15 good 14
the U, 5. only.

puco

POLISH

for Duce, Dulux and Synthetic Enamels

When writing to advertisers please mention Popular Mechanlcs
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FE ]Ii;ﬂ-. bl_;l -.ven, :-;rc;:ms;n.d oceans with new
Chris-Craft 16, 18 and 21-fr. Utility Boats, new

95

e

other

Eru.iser:_l’.mm 24to 38-ft. P

=
314-fr. Sea Skiffs, new 25-ft. Utﬂig Croisers and 3
ced as low as 6

i i ey e W
— E ~
§ il -

=

i ST -n
TO CRUISE Chris-Craft offers the finest selection of qual-
ity-built Cruisers in the world in 24, 25, 28, 31 g 2
mddaa-t’n lengths, Prices beginar . . . . . l 70
Send for FREE copy of beautifully ilfustrated book i
Chris=Craft Runabouts, lﬁ"&ﬂj B:;.I':,..Iiu Skiffs ﬂﬂj -l::ni.l?rf.
CHRIS -CRAFT CORPORATION, 2304 Detroit Rd,, Algonoe, Mich,
Direct Factory Branch, 221 Pork Ave. ot 45th 5t., Mow York
WORLD'S LARGEST BUILDERS OF MOTOR BOATS
Has a RIFLED
barrel

Crosman
Silent .22 RIFLE

NO CLEANING Groovea inside barrel make the

LOW COST Criu_ﬁn_luu a real rifle ;rilh all the halr-
splitting accuracy this term implies,

l"nT‘l'I;‘.rlntg Shoots bullet same glzo as .22 powder
A POWER rifle, but silenily. powerfully, with no

recoil, ueing the terrific foree of com-
pressed air—eame foree U, B, Navy
uses 1o drive 2000 1b. torpedoes. Muor-
velour for target, small game. Singla
and 20 shot repeater models, No li-

Rifled
@{ Barrel
consge reguired.

New low prices on Crosman pells

FR EE booklet containing important {arset

and game shooling facts. Also frec
Crosman Catalog—or ask your dealer,
Crosman Arms Coe., 412 St. Paul St., Rochester, N. Y.

EXPLORE THE WONDERS |

oF g DIXON'S

GRAPHITE GRAPH-AIR GUN

" NEW CLEAN WAY OF APPLYING theo
most  extrooridinary  lubricant known —
MICROFYNE POWDERED GRAPHITE.

Won't burn, gum, drip. ‘roof against aclils,
N alkalies and hrine. Thousands of uses in your
v rar, hiome, sah i and nlay. Write for ii-,—l]l[_;-
| tive eircular and noame of nearest dealer
| l: JOS. DIXON CRUCIBLE CO., Depi. 26-CG, JERSEY CITY, K.L
1 o 2 hemher 3 tom o ACART S e
. b b ol it § allidisg

POPULAR MECHANICS ADVERTISING SECTION

Chris-Craft

INVITES YOU

NOW 1

LOW COST

ELECTRIC
LIGHT &

POWER At lastl  All the convenience

FOR THE of electricity at a price every
fcrm home can afford. Amaz-
FARM ,, lns new gas-engine FARM-
POWR Unit charges batteries

for Electric Lights and Radi li
Washing Machines, P o; supplies power for

! umps, Cream Separators, etc.

Operation costs IFQRHEE than 1¢ per hour. Write for
| our 136 Page Catalog showing FARM.-
1 POWR Unib, %a'f{nd:hl.lﬂ, & !rnlt light
bulbs, ferm plant wire, ete. Every farm
'\ home, every summer camp will want one
| of the new low-cost FARMPOWR Units,

NEW E VOLT FARM RADIOS

Write for our complote 136 page Radio A
Features new & volt receivers wlm&ru.lhm-
\ electric convenience. Cost practically noth=
ing to operate when used with Farmpowr
Units or Wi ers, Also complete
lines of 2 volt (dry, wet and air cell)
y battery seis, auto, metal tube, short
wave, AC, AC-DC and 32 volt recelvers;
Amateur, Service, Public Address and Sel-
Building Equipment: thousands of dupli-
cate and roplacement parts, kits, tools,
books, etc. Write today for the new
Sm and Summer ALLIED Catalog
—HRadio’s Leading Supply Guide.

WRITE FOR

My, CATALOG

ALLIED RADIO CORPORATION

833 W. JACKSON BLYD.,CHICAGO, DEPT..PR

. NEW Light Weight Paint Sprayer—Only $29 50
14 H.P. Motor AC110 Volis. B0 Cycles: compLeTe

isck, sy way fa paint formiture, mdistors, mme
ﬂ:h'-'rr"-:n llri in  Homen, h‘lu"kn'irl. Btores, Hehoola
Hosmpeisls, (Hipe Bullfings, ste.  Bmall, r-l'u;b-ﬂ nrlnt
whers. Wakphk :ln-l;_r i P, Complete with Speay Gunc 15 §
Hosit, FULLY QUARANTEED. Only $29.50 [ o.h. Chissgo,
E3.00 Depesit, Balanes C. O, I}, or semud for Free Cireulnr,
IDEAL PUMP C0O., B0l Washingion St., Chicago, I,

Show Men New Way To Smoke 4

We'll furnish you Free Clgarettes to give away In your
locality. Ask any man to have a Froe Bmoke, Then
band him a LIGHTED cuamtt.a from beautifol pookaet-
ke ”MAG%L‘ l'.‘iAISE.:L :le::_n;l:lI:fh I‘“]_:lIlht,.1.‘:l|:lnn._ r(r_qtu!
L] " 1 e T T ) 124 . = ETHER LT #leg-
Lﬂﬁh:;.TrigrmTyrqlnnm, Dyders come [asl. Profits piks up big.

=5 15 Day Trial Offer -
Wﬂetﬂuldc Cune for 15 Days” Trial at -
- our riek aod amazing money-making
fnata. Write today. BState favorite brand of ciarettes.
MAGIC CASE MFRS., 4234 Cozens Ave, Depl. G-370, Si. Lonis, Mo.
NEW!! MIDGET POCKET RADIO

Fita in any small pocket
eanily. Weigha only 4 ozs. as
phown. Comaes in foar beautk-
ful eolors; (Black, green,
brown, whitel. NO tubes,
| " batterien, or eloctrieal cop=
| Pl i neations needed! Nothing to
_"’ wenr or mesd replhesmeny=—

will last for years—anly ons

>, maving part] Separates and
T TR ATER ides, gheal soeditions

ATE wal ponalibims

e e e el ‘Toen v wod by AMYORE ANYWRERE! RO
CRYSTALS TO ADJUBT! Absslwtely somplete with mideet phope and instrietons to

was while in b hotels, netes, oo, samps, on bicrele or any e you may be. No
ptrme ted @r mmE' hushups—iakes anly & second o genueci] THOUSANDS OF
BATIEFIED OWNERS. THESE ARE FACTE, Send osly $1.00 snd {m:; puslmin
109 ﬂ‘.l:.fr-r.llrl wm mrrivnl or send 3200 (Caah, Money Owder, Check), Idsal Qi1.
Ouarnntesd. OLDER NOW] (Fureign urders G50 extra.)  (Histe golor)

TINYTONE RADIO CO., Dept. P-6, KEARNEY, NEERASKA
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STUCCO SPRAYING
~2100% PROFIT
" ;

=5l e R T =

Renew old bulldings. Make new construction more permanent and
attractive. Plastic Colorerote fuses with mny masonry surface. It
waterproofs and fills all erncks. It ean be applied in any thlckness
and in 30 eolors. Fully proven by over 12 years” actual use under
all eonditions and every climate,
Colorervte enhanees iu'm-uul valies and offers bullders greater per-
manenee, beauty and salability in new construction, Operitors

rt cost of 2¢ and uptper mi! ft. and sell “E to 7e. Bome have
m for thelr equipment from frst few jobs. Machine capacity up
to 1,000 8q, ft. per hour,
Get the facts Colorerete books tell the whole story, 'Write today.
It muy mesn business Independence for Fou.

COLORCRETE INDUSTRIES, INC.
570 Ottawa Ave. Holland, Mich.

FACTORY ¢ 1000 AMPERE
SPOT WELDER

M T'he moddern instantanesus moth od ,91’
[ —

- - —

of welding by electricity opens the
door to greater profits and better

work [or auto illlll} pnd fender

wiorks, sheet mets]l angd slen shops, tinners,
Inctorles, school shops, homo eraftsmen, and & bost
A New World preclsion-bullt, production type spot
welder capable of doing the most diffieult work on 16-gaage and
llghter sheet metal, or on wire as heavy ss S-gauge 8 Just what you
need [or your shop. Muake finished wells in Y Becond without great
gilll. The many possible uwses [or the New World Spot Welder will
surprise vou! COpermnte feom any 110=%, ALD. eorment

BIG FACTORY PRODUCTION INCREASE SALE OFFERS

TREMENDOUS SAVINGS !

This machine i built to s=ll for 814.75. 11 ¥ou arl now you ean obinin
this stendard model, 1K= Ampore welder, illastrated above, for anly $8.75
=g anving of more than 257 . Welds sheet and strip up 1o 16-gauge ; wire,
rod, otc, up H* dinmeter or thickness, Fully guaranteed. Hush your
order. Weight, 560 Tha

FREE ARC WELDING ATTACHMENT 1111

An m part of this sales hoilding campaign, we will give absolutely froe
with each spot weldor sold st §0.756, an nre welding attachment which
onablen you to do all sorts of light welding, brazing, and soldering—opor-
fited fioin the spot welder transformer,

et the Inots about New World Spot Welders now.  Learn how you ean
profit and save money using the New World Spot Welder. Bend stamp
for folder and price list of other models and -E:Lnl oot

HEW WOHLD APPLIANCE COMP v

G
idid Wabster Strest Oaslsnd, Calilarnis

a5

METAL-CUTTING LATHE
ferew Faed. 8-in. Bwing, 18-in. Centers,
Practical for Amategr or Professional. Send for Cireular,

THE PAUL A. GREENE CO., 820 Madison Ave., Teledo, Ohlo

AGENTS Make 5380 Monthly

eelling 10 CARTER WINDOW WASHERS daily.
Cloans, driss, polishes. No musss. Good Homskesping ap=
proval, Restricted terrllory, Write today.

Carter Products Corp.. 908 Froat Ave., Claveland. Ohlo

ADVERTISING SECTION

Information on any book free. Write Popular
Mechanics Press, Chicago, I11.

ALL-STEEL TRAILER HITCH

A new All-steel hitch which
ASSUreEs th!t maximum in safecy.
Honsing 15 stamped from one-
piece, heavy gauge sreel; ball and
socket full universal; wide chan-
nel section: noiseless action;
drop forged ball. * Ask for prices. B3z

RIM & WHEEL SERVICE CO.

Al5]

TEST THESE FILES IN YOUR SHOP

ﬁ' TEST NO. 1

.t CAST IRON

For a convincing
demonstration of

FILE QUALITY

Test the New Nicholson, Black Diamond or McCaffrey
Files on cast iron. Watch the pile of filings grow. Note how
these files retain their cutting ability as thousands of strokes
are made.

These Mew Files remove more metal than ordinary files
because they have up to three times as many cutting edges
per square inch., They last far longer because reserve cut-
ting edges go to work as old ones wear down.

Foe fast, economical filing on cast iron or any of the
metals on which files are used, try these New Nicholson,
Black Diamond and McCaffrey Files — rated by hundreds
of expert mechanics throughout industry as the outstanding
improvement in files in a generation. At your hardware store.
WNicholson File Company, Providence, R. I, U. 5. A.

FATENTS FENBING

A FILE FOR EVERY PURPOSE

When woriting please mention Popular Meclfanics
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You’ll Drop More Pests
With Super-X .22°!

Go after pests with Super-X! Close a
proach in the open is unonecessary! ﬁralr
is_easier hecause of their LONGER
HENGE HIGHER SPEED and POWER!
Super-X is the EXTRA-CLEAN .22!
Clean, invisible lubricant an Lubaloy-
cuntr& bullet—not a grease—makes Su-
er-X CLEAN IN HANDS AND RIFLE!
ngthens barrel life. Increases accuracy.
Non-corrosive priming further assures o
clean rifle bore, Mail the Coupon now!

MAIL COUPON TODAY

Wemrean Cantamon Couraxy
Dept. F-46, East Alton, [llinois

Bend your FREE leaflets on Super-X, the extra-clean
33 cartndge.

A Sy g Py Sy
AR, i e e SR T
Pt U o oovw v w0 1

B ——

AUTO OWNERS 3t lorhis VE ok
G g e hioion o oot ot ooz | HIEVES

ronlly wanl and nnm?n Bolaaimnn w e e L]
llll-ﬂ. n-i'frhnrnplﬁlutnudqmu

. ——
——

i pilen it send nnl:r e to oover akip=
Chicags, lil.

., paeking. ste. Poaitively only obs fres mmple set to & salesnnn.
l'llchRWF LOCK ©O0.,

Dept. P-6, 43 E. Ohlo 5L,

p e g —ALF ool Lt
the Hl.um}.ltd and Lhe Lusn
Modal ae shiywn. Mall s dollar ta
Contains helpful data on iatest receiving and trans-
mitting equipment. Also complete desoriptlon of
Attach I10e for 32-page manual of most popular
Short-Wave Receivers with llustrations, diagrams
and parts lists.
Address Dept. PM-§

BUILD YOUR OWN
Bizeamlined Traller nilliile roni,
D. VAN lIlIiT'H'ILFT. &"“
I'Il“lnhq. Deatrakt, M
Hammariund parts useéd in Popular Mechanios Re-
coivers.
HAMMARLUND HAHUFABTUHIHE co.,
424-438 W. 33rd St.. New Y

For Bartan Radior

ammariund

el 1

PRODUC T‘S

When writing please mention Popular Mechanics

POPULAR MECHANICS ADVERTISING SECTION

2400 Degrees F!!

BRONZE FOUNDRY

for Schools and Home Workshops

E‘umplﬁu: Foundry Outits are avallable

In three slses and make it possible for you
to produce besutiful bronze, sllver or
mluminum castings in your home work-
ullup Prﬁemn such n&8 book ends,

tra{:"h mm‘ wolghta, ]nl‘.l'.E

NPT, F M S A, ATy, .,

Thﬂ’ l:;d-l:r this -lu-rl' l'-l-hllrni nh:-:-mﬁ'::lr‘:

" | i

e B’u’:,'.'.‘::r“.ﬂ o aad T
L1 L1} ¥ v

0 cyche eperg I*'IIIH for nnnl-hm.

B L. Pries

{;mpt’ l::\ud.l-n.: Camplets

ke Cried
a5l & i . E-H-Ilu 14 lbs. & 0.50
i as3 12 i, . 40 Tha. 3 L, !Iﬂtl
Ihis, I3.50
¥

A5 |,
mergy wdd §d 060
tax

24 pu. in il
For 110 hEI D. . urﬂ!rr!luu
Priges [, v, b, K, C. plus ﬂl[i.utur]ubu

Chack or money onder aTprsa ch
ik 4 G. 0. D, Writs for eiroiaz.

KANSAS CITY SPECIALTIES CO.
P. 0. Box 6022 Kansas Clty, Mo.

GO PLACES with a_x

Pupnhrity..plumm..hmn Jortone. .
all may be yours when you Iura sweat-
toned Buescher Saxophone, Easy playing
gualities and exclusive Buescher features
ﬁ‘i'ﬂl you gquick mastery., Play tunes the
tweelc .make new friends..go places
Buescher!

HI'EE TRIAL; Easy Paymenis on aax-
ophone, trumpet, trombone, clarinet—any
instrument for band or orchestra. Write
mow for free Buescher Boolk—
mention instrument which in-
terests you. 1003-A
BUESCHER BAND INSTRUMENT CO.
610 Besacher Bullding, Ekbarl, Indfiaas

PAINT SPRAY OUTFIT ONLYiﬁ 95

Thiw all perpoes spray ooifit bas & twn wales
s v, || silinstable padwiy ab rr

WKL plis e larties
semnil F1.O0, Teln e

PHILADELPHIA MACHINERY CO. J.
G603 Arch Si. Philadelphia, Pa, S

7?mﬁ!.r ASSEMBLE YOUR

OWN KAYAK --. /75 £ASY

Noexperienas
requited. 18 new models
10 ta 20 foet—1 to 4 persobs
sEND 10e  Sale, llght, non=inkable Eost

materinls, Complete out to OF a8
:::::;u.::r ‘-"'.'.II|I.I1IPM-1“;. Money Back Guar-
plansnd big  prteed | not sotisied. Ask for

cataleg. agent’s blank. Free Paddle.

KAYAK BOAT COD., Dept. P
147 East 84dth St., N. Y. City

BIJILn‘ TH E‘SE PﬂﬂJETE
v n. =y | ..--I - 11, [ietadls
J-.'u- i 4 L] . IJI""IIIIII
: o iy

mimmﬂ‘s I'i'i[l[tfl I:H' Dept. Pii "ILH] M. 'Ilst 'il Milwankee, Wis.

100 PAGE BOOK No.8

It i full of beantiful things that you oan
enally make—hard to find material suel a8
foreign woods—Ilovely erotel, biutt, burl,
fiddle back, ste, Voneers , JraTE vl mrud Ba l|Ili
Woois, Lists and illustrates 76 Rloe Priot
Diesigns for Seroll Patterns, Inlay
Tahle Tops, ete.

’! anly GRAFTSMAN WOOD SERVICECO.

h‘l y We Hhin ANl Deawr fha Warld
| 2722 MARY STREET CHICAGD
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ADVERTISING SECTION 153A

Man,whatBargains!

Now every workshop can afford these
NEW LOW-PRICED

Black & Decker Electric Tools

STRINGING RACKETS!
Mpke Dblg prolts re=stringing
racketa [or others and save on
your own tlennls costal  Write
quichk for Wills' grent, new FIRER
'i1 INNIE BARGAIN BOOK,
Nsting everything for tonnis
players and re-stringers at
amuasing mopey-saving  prices!
Send Coupon now! Earn with THE WONDER
'Ul'[ for l--l.u—ugn‘:
et of fte Wimll Prieed low, Takes
1.-_|| udam, -.unl: rncketsf
¥. Bawp un Yol re-sbringing,
mone v siriaging for ailmrs]

Haw 1-Piece RUDBER
HANDLE ﬂ-IlF'l
Nl hing edsa b il Frare
Eurs  Fiiliber Find  ov

blank, LOW pries.

€6-INCH BENCH GRINDER

Even the smallest shop can afford thia power )
grinder. Just the thing for tool sharpening, light ;rl'l:ld-
ing, buffing, polishing, wire- -brushing, ecte. ui d
with tool rests, wheel guards, carrying handle and rub-
ber feet which anchor it firmly without bolts. Fitted
with “"Compo’ cil-less beanings. All moving parts care-
fully balanced. A great tool for only $24.

NEW 14-INCH JUNIOR DRILL—a sturdy, practical

NEW LOW PRICES

On Silk and Gut! NI

DON'T buy any racket, sllk or 2 [Pkl tool which will handle a thousand and one jobs around
EUL il rhl']::l, e Ir:!::rﬂu.' L |n||1- i | the shop, home or garage. Drives twist drills up to 14-
;::;Irl:-i-].!;-:;: " rl1"l'|||' l:;Ill'.'.;ll-l::l .II!:||...4|."|| inch in metal; wood augers up to aﬁ-‘“"‘h' Also drives
Book—just eut! Prices reduced wheels for I'Eht grinding, buffing, wire-brushing, polish-
to rock-boitom! IHere's vour big ing, ete. Has big easy-grip Emdh: gliding thumb

apportunily to mnlu': real cash

switch; powerful universal motor; 3-jaw keyed chucle.

nrﬂﬂ-{l Eirlrue I| W rivekets for other -[ ; A sensation—Ilor mﬂy slg_sﬂ‘

layers withouat provious &x- ly Lair iy bpem i

Derlancn and to . save roal Un-Strung Racket NEW %;-INCH JUNIOR DRILL (not shown) drills holes

caah on your own QUALITY FRAMES for Bad- uFtu‘,r':'ln metal; 134" in wood; drives hole saws up to

feunis supplies, Bay. D IRECE minten, Sauneh, L4 in any material 8 hack saw will cut. A wonderful
¥ 18 i al K} ¥ — f

Bervice, Hatlstuction GUA AN~ e bargain—only $35.

TEED! Hurry—send Coupan MAIL THE COUPON today for the name of the nearest

!-lr' FREE Tennia iﬁl:ur.:u.lr.: Hook 1_‘ - —— dealer where you can see these new B, & D. Toals and

before supply la exbhausied] e A i for free circuler giving complete deacriptions.

H. E WILLS CO, 147 W. 40ih Strest
Dejit. A-135, Chicaga, L. 5. A.

---------------------- - s

Barguin Baak!

"
L] 108T W. 4ATth B, Dast. A- 1:5.
= H-l- E- WILLS CO. CHICAGD, NLL., U. & A.

2 Gontlemen: Pleass rosh me your oow, 1010 TEMWIS
= BARCGAIN BOOK, new low prices, aml special offer,
: without cont OF sbligation 0N my poart

: .
T - b T e P SN TR L et
L]

: CITY BTATE

o

-

EEEFFEENEEEES

e —— e e — — —

The Black & Decker Mig. Co.,

606 Pennsylvania Ave., Towson, Md.

Please send me Free Literature describing new low-
priced Black & Declker Tools and the address of my
nearest B, & D, dealer.

DUt i OR e e e csssssananmn s sma e ——————
D I i - i s s e i
[ S

e R R P

When writing to advertisers please mention Popular Mechanics
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- send for the latest ALLIED Radlo
= Gatnlon. Now Metal Tubo radiot—bnt-

'-'"I' | tery. 32 Volt. § Yoll and Auto Seis;
5 L.__ L | dazens of new Sel-Bullders’ Kits; every-
- lr thing in Short Wawve Reeniving and

Tronamitting Edulpment: FII.IT Publie
Ad‘ﬂn‘gs Amplifiers and Systemia: alsa thou-
-~""'-mm11 of exagt duplicate and  replacement
parts, radle books. tools and latest test

pguipment.
“BUILD YOUR OWN"'
Write to ws for froe parts lists cov-
ering the | Tubg Poriable (R209); Z
Tube AC-DC ® R2i1): Beglnnors®
Motal Tube set (R219) : Improved Lit-
fle Giant 4 Tube AC-DC (R220): 4 Tubo
Batlery sat {R!Ia'p. All Star Jr., Browning
35, Thordarsan Amplifiors, and many others,
We gan supply matehed kits for building
any Popular Mechanies clroult.

AI.I.IED RADIO

Dept. K.

B33 W, Jackson Blvd.
Chicago, lllinoiz.

1 Send meyour FREE Radio Catalog.
[1 Send me Parts List for. . ...

Nams. , .

Addross . P,
T pp————TT T I TL
Tha MNew

AUTO CAMP STOVE

Cannot Be Beat TO COOK OR HEAT

BOILS — BAKES — BROILS
11 ﬂ"‘ﬂ"“
SAFER Controllad HEAT

o Durner to Clisg ar Vakyes to Laak, Cooks
i b gliorter ma for lese

N'ﬂ DANGEROUS FUEL
= Mo Fire Exposed

.|| barw: e onks B ieats whills ‘P‘-Hlllli
o Ry Aim heats sabln, Leai g
gl ko, bpuuler bouss, Ble.

LIGHT

Fard r|.-l|l!|-l-;| b -Iu -Eu
lema, fumeleas, safe, - Amagingdy  efeent
e “.. implete with frmovskle walss m" Iilﬂl
SALESMEN tank. utility pun, oven pan, pokers, per- ap
r||xlll Efi i la - Fedds n hall tha
arrying rack *_wr}-hl::: L
Distributors “wikh an b ling o shaet (e of suit esm,

i
irlp,  Uee dkls wonderfnl slevs Gace &
you'll mewet be without B

Oae persan n anch

bicallly wonted t;ll :III-::E: :!II Elu u I.‘F
et et uflle an
fohi sl TRY AT OUR RISK *d)
o d foider. Special Temporary Low
ﬂt‘“:“!u‘ T ‘ur:rinqllm'ri &trgl'il.ﬁinrtu:w—qm:h i s
Blrk'ul — write AUTO nn“r :TDHE 0, Suite D-7E1 I'II ' 'Ilﬁ s
muark! “-i

Start in Spare Time—Earn Up to $2 to $3 an Hour

“Am gtill operating my Foley Fller after 5
years, DPusiness bepter than ever this yesr,
reports J. W, Vieth, Pa. The FOLEY Auto-
matle Saw Filer fles hand, band and eireular
gaws perfectly, quiekly. U faed by leading saw
manufasturers-—Atking, Disston. Simonds—
mlany repair shops and ndustrial plants o
riry Atate.

NO EXPERIENCE NEEDED

No oye-atrain,  All eash business, no canvassing.
Hend posteard for FREE plan, no obligation.

FOLEY MFG. CO., 6§16-6 Foley Bidg.
11 Main S5t. N. E., Minneapolls, Minn.

POPULAR MECHANICS ADVERTISING SECTION

To Show.Long Wanfed

" BUSINESS DISCOVERY

Nakeljp I 46 ADAY/

= W ER

Senstionn] new disesvery, nesiled T
]I-:..' Lriked i it ||I'l.-.’|'--I|-".'.|.E FELET 50 g
VY Wi vies hundreds of dollsrs v DA
fo gps By i O MeGlamghlin of Tlis
"" Qi OFiphedr COURE: Y nols made 135 i 1)
(1 Oy Elres lally pay diuve, MeCurthy of
you 521756 weekly Fermangnt repe Wise earnsd S48 In
business. XNo expurience neces ong dry. Livengood
wo traln yoil  Just Install on F - trisile o
trianl: it sells itaelf, Portfollo of ref daxs
crepces from lepding frms eloses deal, jarng [m
GUARANTEES return of 1244 Hines 'I'F"”'I ”: L
ool T Bk e You risk oo money W rr “'\.II '-'“l REE
eryving this business. Write tull ;

THOMAS YOUNG, Mgr.,105W. Adams St., Dept. G-50, Chieago, Il

AMAZING INVENTION
5’40&/)51:.5‘ Joo (s ?rc’Tafr? WH?'

Now you esn hav T ml L
time with CHAR IE l LW '1 ] '| DE Eu '[El.
now toml holding r|.11m:hmrnt. ean bo used with
grindstonse or emery wheel. You ean dross
emery of grindstone, sharpen twist drill bita,

Oak Park, 1N,

chizels, lsths cotiers, plase iron, most all
gitting toola. Enables ¥ou to pit a Inetory
kten edee on tools of warious shapea and
sizee ml any angle or :rnl[l_r of mrches.  Any
one rmn opernte the CHARTIER TOOL
""'"l--...m:LlJf:.n.
SPECIAL TRIAL OFFER]
Hend 814.00 pnpd Holder will be sent powt-
f,-" paid. I you prefer sond money order for only
” 81756 and Holder will be shipped C. O. ID, for
* _gbalance of §11.25. Use for 10 daye. I not
{ rompletely mtmfied, return it and get your
FMONEY BACK at onee, Order TODAY
or send for fres Ii1rrg'u-!_':.t. s
B4 Cliptes Ave. - Dapi. 11
Let us recommend the best books to study
on any subjeect, Popular Mechanics Press
Chicago, Illinois.

TOU CAN BUILD THIS BEAUTIFUL DE LUXE STREAM.
L.IE T!MI.EH FROM 1]1JI ﬂlU{PEIlIE ARD FU.IE

e gt drop  Loaged v o

purkel hitrbes, 1'1|mhi-*" apnl ailen; nulignabin brakes! many otherm. Timaost sieengib.
muimbmricin weizhl, superior pmvenkenes,  Beds, ob I-Ir.r!.. miekm, sRaves, Sisd enly Foe
for saberade Trasler Hwildees” Guide wifh Sap Immrman valur,

HAMMER BLOW TOOL COMPANY Dapi. 1046 Wauiau, Wisdahulin

FOR
PROFIT

5‘__ wyoul pan have fust e bt vou'ee alwaes wani-
B puiweir, mill, of row boal=—apd 81 ook Bottons et
phus (e fun of lillding. Mako & nios profit il you want
to ekl et tha

BOAT BOOK — New Edition

This fnmom bovk with b new boate added, =hioes sgantly
haw v Dol |I,1 diffrrent pepular s, Fiep-hp-siep e

AT HOME

[ ]
Have Your Own

! t i hundreds of sk i 1]yl

Bﬂg* I ‘;:H" g B g R
- Inul a e LA Tk to HI'IT

or oul Ld am ::: Lul , :n!':‘n ‘{:‘r r.:r -||'|I1'1|:-Il s il =-III l-lu1|r|l

tlrnlr pll.ctr-.nln- Isnsk kinke, pavigntion rulss, ete, You
cin L gh wrnng. Epecislly rreparedd fur 1§ bess w it mbbed
tusds nnd = Price nnly 13 Write for deseriptive
folder or onder now snd pay postmas vn delivery.,

— Popular Mechanics
Press

fo Sell

Room 836-0
200 East Onlsria Streel
CHICAGO

e ————

When writing to advertizers please mention Popular Mechanics
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Prices Are ADVANCING
Buy at BOTTOM Prices

All over the world, thrifty, Inr-sighted poople are

golng €0 take advantage of this last chanoe to by
e quality watches at these low prices. We bought
'\ these watches for you at Dhottom prices When

s these nre gone, oven our great buying power
will not ennble us to sontinue selling thess
Ane watcheds and diamonds st soch low

Diamond Rings
Wrist Watches

Write for our New Diamond Ring of
| Romanee and Bulovs Wrist Watch Caota-
log sbhowing marvelous bpew designs ot
prices which cannot be continued.  Catalog
gent FREE. All Watches and Diamands
Sald on Easy Payvmenias.

i B //#/ Don't Delay—Send for Catalog at Once
\.>7 SANTA FE WATCH CO.
=« Depl. 66, Thomas Bldg., Topeka, Kans.

3000 ITEMS

| FRE WHOLESALE
w.ﬂ'c' e‘.lﬂfi" fﬂi‘ﬂﬁ:ﬁ_ | GATnLOG

,“_E._‘r" q Hot off the piress.

- | over 3000 fost sellers
every deseription at  roek
bottom wholesale prices. 100
pages are chuck full of bar-
gnins. and 15 Big Money
Muking Plans for Agents,
.r1||||.-|'||t npnid Denlers This
eatalog s FREE—Bend for
it today.

SPORS COMPANY

4-36 Main Street
= Le Cl:'hlur, Minmn.

Hhown

SPECTACULAR INVENTION CUTS GASOLINE BILLS
up to ﬁ%—EH! ODIES ENTIRELY NEW PRINCIPLE

b troducing — Lesn-A-Mix — Sensational New
Al Thermastatic Air Control Valve. Now comes a new
disenvery which has been long awalted by automobila
ownerdi—A Real Gas Saver! Based on sclentifie prin-
ciples, endorsed by motor experts. Leen-A-Mix gives
l:ﬂ.nli more speed—extra power and pep—yot slashes gns
costs.

Ford driver reports mileage bhoosted 505 —Irom 15 to
23 miles per gallon. Amazing results bhave been ob-
talned on all makes,
MAKE UP TO 540,00 DAILY!

Every car owner ia potential market for Leen-A-Mix.
No wonder Kellar, Illinols, made over 850,00 in one day. You
ean do as well—maybe better. Write for money making sales
plan and liberal free test offer,

METAL SPECIALTIES MFG. COMPANY
Dapt. P-6, 3200 Carrell Avenue, Chicage, Ilinais

BUILD IT YOLIRS EL F SRS

JiM DANDY CABIN TRAILER
Clasny] Hoomy! Fasy to bulld st e sosil!
Phins nnd instruetions ooly §1A0—incleds wll
Dibigrams. Bhwiohes, Phobos, Material List,
o#io, Hig Valne! Mail Dobllar B0 ta Jim
Candy, Box 125-A, Weusss, Wis.

(]
START &.4iRES
BUSINESS
ol pour vwn, The new Californis 1.'..!‘.1..}.1., Conpeniraies, Vitemlns and Cland Prodocts

minklng many rimh. Losal pnil mail erder. Your own lalels, Bample JERMOL (San
Vitambn K) prapand 13e, Dviadls Free.

GARDENA LAB., Box 1310P Hollywood, Cal.

Make money 18
wmr wpard Aime  stripdne ewrs, furniture,
arnf mhade, skene, ote, Easy fo us. This

Ia n gwmmisegind Siviper snd ot 8 0¥,
Camplrie wjih 2 "*i1|-'il1-l heads 34.05. Fully guarantesd. Sand for estalog
om Apray Guns snd Prower Tools,

BALKO ELEC MOTOR AND SUPPLY, Depi. A.5. 10 8. Ciinion, Chicago

COSTS 1.~SELLS 25¢

Mpke full strength, non-axplosive, non-Inflammabile, cdorless olean-
Ing Ould from Penzyne Crystals, lo gallon., Exelusive territory.
Bample 10¢. Liternturs I'rée.

Western Resorve Laboratories, 6615 Denlson Ave., Cleveland, O.

5 PAINT STRIPER ...,

SPECIAL!

LOW COST

PURCHASE

OWN A
HERE'S your opportunityl lu"u

Genuine lntest model New
Royal Portables. Only fow

cents a day. Use coupon. "Ew
SENSATIONALL...With

Toueh Control you can

instantly adapt the key- TOUCH

tension to your exnct finger
pressure. Type easier than

you write by hand! COHTRO'.

FREE! Hnndsome, sturdy

case; alen new system of
typing—quickly learned RO
at home.

Mail tedayl Act quickly l

Royal Typewriter Company, Ine., FM-66
2 Park Avenue, New 'i’ur:.,[!ltr. P .

Please give me detaila eoncerning special
urchase plan on Mew Royal Portable, .

%ﬂte trade-in allowance on My .........
pewritoer, serial number ....cvevvensne .

g

i

]

. AR 5o iiniaiin c iemiia b AR B
25

CYCLISTS NOTICE

MUSSELMAN Aviation Type
Free Wheeling COASTER BRANKE

saves leg power because the Mus-
selman, when pedaling, has only
one internal moving part with

the ball bearings. When coast-
PEAK RIDE ing, it has no internal moving
parts except ball bearings. When braking, an
oil bronze sleeve expands and stops the bicycle with con-
trolled smoothness. Riders everywhere say the Mussel-
man runs 1007, easler. We know the Musselman
PEDALS EASIER, COASTS FARTHER and BRAKES

SMOOTHER. Send postal for FREE atory of Fikes Peak ride
with a mile drop and state name of bicycle you want to own.

MUSSELMAN HUB ERAKE COMPANY
1001 East 63rd St. Cleveland, Qhio

When writing to udvertisers please mention Popular Mechanics
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. but it tells a grim story of

DESTRUCTION!

Here is a microphoto that shows a portion of the
dirt and grit and small metal particles and hard
carbon that find their way into every engine. These
deadly abrasives were filtered out of the circulat-
ing oil stream by a Purolator Oil Filter, during
8000 miles of driving ... stored away in the Puro-
lator reservoir . . .and rendered harmless. Other-
wise they would be carried to the engine’s closely
fitted moving parts . . . to grind away at valves,
and cylinder walls, and bearings.

A genuine Purolator keeps the oil so clean that
it even retains its color for many thousand miles,

AND NOW REMEMBER THIS

YOUR PUROLATOR MUST BE RESERVICED
AFTER ABOUT 8000 MILES

That is because its reservoir has become so full
of this destructive sludge that it will hold no more.
Your garage man will give you this service while
youwait. Motor Improvements Inc., Newark, N.J.

PURQLATOR

The Qil Filter on Your Motor Car

LICENSED UNDER SWEETLAND PATENTS

POPULAR MECHANICS ADVERTISING SECTION

* BUILDERS
*
~onrrs )~ BUYERS

{:snoux * OWNERS
=
5]

Clunrnniesd to eontain more valuahle infortms-
tien lor truiler builders than any book ever
offered] Tells how to build tops, bods, ealxi=

nets, dmwers, vie. How (o install sleetria
light and woater systems—page affer pago
of  walushle information, sucEestions,

irless nbout bailding nod using rrailers that
will save you vime and money! Tha
catnlog of poris and souipment meludes
evorything a trutler builder and user enn
posaibly want—owver SN deme—
anles, hitches, windowns, lights, pumps,
glnks, toileta, mattresses, ete., ote.—
nll in o variety from which to choose.
tetud 2he todny for & eopy of ihis book—the
lirst compiete manesl and cutalog issued.
Batisfoction positively guientesd]

TRAILER SUPPLY CO.
Box 438-A Wausau, Wis.

BIG MONEY Assembling

iﬁ- "y 5 NEW BOAT!

o hig money on each 20-1h. Mead
KI-YAk, sou esasily nasemble ol home
from pemplete ““cur-to-00"° Kit ot smaz-

e 1AW COST

Sogwurttiy,. Fastl
GIVEN! Snappiest thing sfoat, |(Coemplete
26 Dawbies fng I{ig,
_ili:i'r_p'_'lliiﬂlf for illnstrated folder and 88 Maddle Gifc
ok wiees Wi irer] MEAD GLIDERS. |5 S, Markot,

Hail-

n Tow dollars oxtmm Rush [

-t T T Deopt. B-f CHICAGD, ILL.
BUILD CLOCKS e

Ml dneks iirs blgh prlesd i iiFes T ""_.
v -l! =R 1T II' e L :I ] 'ﬂ ~8
ks e ek it n (=
Dl i ol s E—_.__._‘: ¥
;. mrel drawing of @l il —iai L

1 her Dpme— swi?  wie

HUEMFIL CHIME CLOCH CO. BUILDING 8,
DRILL PRESS VISE

For mschinisis, inol-makers, home or i"

GUTTENBERG. WOWa

L Ty o e S
Haws 30" wide, 1047 bigh, vpena 3557
™ v, Tolndo, Ohis, . 5. A
Stringers get our sensational low priceson
T E " " I s It's tougher and faster than gut. Wehave
gheep gut and silk too, Sample cuttings free.
lers For aeroplane fans $3.50. Shipped collect,
Michazl Electrie Co. Fort Worth, Texas
UP PAID or
ERECTED
'-"_-L:I:_J...rl- 5 Izu‘ *| :L|-I'm.i-:' AN :I I-Ij[m1!§::'l£!‘nﬂmlrum;:ﬁ:nhww-
Report reckless drivera to the U, 8, 8. L.}-Iumh-cn-hip fee 250
ine. Emblem & copy of the new Highway Safety Test.
RESILVERING MIRRORS
Tixperience unnecessary, Learn Chromium Plating,

DRILL PR eh iype—5T7.95
Btrings, Frames, Balls, etec. Our Immois
Crescent Tennis Works 2535 Pafricia Ave. Los Angeles, Cal.
U 8 MARGLE & GRANITE GO.. Depl. A-1d, Owses, Florids
UNITED STATES SAFETY LEAGUE, 62 Bidwall Ave., Jorsey City, N. L.
Write—SPRINKLI, Plater, 120, Marion, Indiana.

animal tendon gtring now only Slo o set.
UILD YOUR OWN FANS. 20 inch sluminum prope-
[ —FREIGHT
OMBSTONESKY,
SAVE A LIFE
$10 STARTS OWN BUSINESS
o DRIVER POWER TOOLS

Meld Parmiiure, bys vl e .
Maks extri Tinche nre enay o opersie. Yoo
i m wnekakap [ ax little ns 81050,  Write

t. PME for free 40 page Catalog.
WALKER-TURNER CO.. INC., Plaisfisid, H. L

When wiriting to advertisers please mention Popu lar Mechanics



POPULAR MECHANICS ADVERTISING SECTION

*

1 C-Man Repeating Fistol, 3%
S Bonen Rall Cape
E| 72 Connon Crachery :
i 120 Flashlight Cracker. ...
B 5 Siriagy Lady Crachen
15 Flash Saleie
2 Sky Bombi ‘
2 Pes. Vs Fountaims
2 Peu Aevisl Bamin
4 0. K Flash Salates
J 20 Sperklen .. ¥
3 Mign Chinrse Crackens
3 10 Ball Roman Candles
B Shy Rochen
| Calgred Bex Fora s
5 Marble Flah Salutes
| Whirling Dervisher.___
1 Valcana Eruplion
12 Feo Amsorted Firgworks
| Flywer Pot .
50 Cats Brand Cracken

Tatal Retail Valus

ﬂ.M
= irwwnrky bur the whale lllillr -
Enmw It ediid ta caant bow wewr 30 pass®

ALTIMOREELIREWORKS

AND SPECIALTY R COMPANY. IMNL.
EASTERN Ave. at 45th{§, BalhmoreHd

3 3 20 2 2 3 2 3 3 26 2 2 2 30 2 o 3 b e 2 0 2 XK

Wider Spring Bpredad . Lower Conter of 1§

Gravity §514° Drop Unrbon Steel Hangers, For safey
2" Carbon ."”l.'l'| I'iky= FAL U

L Nikrome Nlekel THOMAS
Heerl .'-‘-pjlllllh tn Nt AXLE.
FORIES & HEY

wihieals \'I.IF’J or without Meoge for bo I.I-l":l Send 10c for
Cntnlog on axked & other trailer parts

THOMAS TRAILER AILE C0., Dept.
2408 5, CRAWFORD AVE. chAGﬂ. fLL.

Lo o D

MAMNE ROCRET WALLET
oh Lau:r\ % WANITY BAC

T You Aed q-n-m.

[ e——— " T

muined LIFETIME Lyyerr Brocl Coes
T e e e — 1
titrinitely. w wll prew e wer uf e 1 DT en s FALE
wiiby every Diiad Case Pascbmmed weer 1135 Mail Vs Osder

Mt Tonliorn Hine Mhaerad olfes b wwiibuberin
CUARAATIEED PO 3 VEARS dgelan Sru fag anil Fesling

b S Bow EVEAT Porpes — Tolem s (5 Fipyres
V" i s oy ek L Replar Vil L8
T = = w R el Vabus 380
e " - - B e B Begwlar Yalas L

(L - - T e A Eegiier Vales LW
B v dun] It Ok, Chery: v Smaey Mo W JoL M
W. H Lunn Ln_ -"'- Nmrh lluﬂa Stroet, ll-u-:n;u hnsis

TRAILER PLANS

I___[| I"njnjr the thrill of building, st low cost, n
| eabin traller for four, from simple, complete

g.‘L:u.rm and ui;lwlrlr.'.uuunu cusy o follow,
send One Dollar to X

I2-M. Newark, Hew Jerssy

I FLECTRIC MAINT SPFRAY UNITE, COMPLETE.

Alss H‘lﬂ'lnrl lnﬂ Illltll'l! 1.MI| for hame wark- 514 5‘“ aﬂd ﬂp
H-ffﬂ'lll. E'l‘L'I'HIE '[[I':IL tﬂ ﬁl!ﬂ Washingten Bivd., Degt, 346 CHICADD, ILLINDIS

Build the 4-mast Barque, Calilornia

Accurate, detalled blue prints of this hand=
mmn rll.eu] huruua Complete fittings and

onTat i 4 for stake trowler and olher popular
Ill:i rI r|I .-I ! -‘ B-lmh:n of the Fens. Bend 15= for
AL Fl:-l!rr I|H|’ | Elowah Ave,, Royal Oak, Mich.

5005

AGENTS 2: GOLD LETTERS

For Store Fronts and OfMee Windows., Anyone can put
them on. Free samples. Liberal Offer to general agents,
METALLIC LETTER C0., 438 N. Clark St.. Chicagn

DRILL-'NDE Keep your drills In a

DRILL-INDEX,
Works llke a card index. A flip of the
wrist opens the cage, Four glres. Ask your
daaler or write to

Hust Mig. Ca., Foot Schulze Bldg., 5t. Paul, Minn.
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TOOL OF

1001
USES !

QUICKER,
BETTER JOBS!

Does away with slow hand work,
PIuEu in nny light socket, A, C. or |
I‘Iﬂxnlt 13,000 rpom. For
uee at home in nhnp or tale to joh,
TUnes 200 different socessories— |
grinde, polishes, routs, drills, euts,
CRTVES, l,:ir:"d;.sln'n;, £T18, in- r
Ernves. and up postpai
3 Accessories FREE, *

+ THE De Luxe MODEL

' Revolutionary Performance

For constant serviee , , , nothing else like this easy-to-handle
procluction tool for eaving time and labor. F nstost,
smoothest, most powd il toal for its type and
W ||'I A ow a1 ‘HFF TJJ]_L] 1850 postpoid,
y O Acorssories FRE

| ﬂrd'nrﬂrh:-rnfudumn 10-0a Eyﬂlnﬂur-
Back Trial or Send for FREE Booklet.
e e e e e i ¥

CRAFTSMAN
Project Book

“* Pl SR and Profit with a
Humdoe," Eaey worling plans for
muking many interesting and une
usal P'rojects, 28€ stumps or coin,

L T S N I S S e

Chicago Wheel & Mfg. Co,

108 8. Aberdeen St,,
Chicago, I1I1,

SEND FOR
Z2ee BOOKLET )

comFLiTE
AL AHEEH i
sy movoe A Fy

i3

ORI N

Y 1 P
They're all talking about [t—master eraftamen, work shop
apecinllsta, lovers of Ane welslon equipment—besause never
before hns such a modern back-gearsd serew-cutting Inthe been
offered ot such A& price. 10 Inch swing, built-in  adjustablie
ecounter-shaft "u’i‘l.elt drive, automaticaily reversible power
feeds. Cuis 4 to 06 threads per inch. M1 aecouracy. Sold on
pasy terms with 2 weeks triml. Send ocoupon TODAY for
antalog of lnthes, drill presses, and tools.

— — ———— ————— — — ——— — — i — — —

PLEASE SEND FREE CATALOG

Name. . .

Address .

Cltyand BRae. .. . ... 0 csccvvirssasssnssnsssnssnssssssss

ATLAS PRESS CO., 643 No. Pitcher Si., Kalamazoo, H'wl.

When writing to advertisers please mention Popular Mechanics



iTAIIT BIG l'.l"l'lﬂﬁ IHSIHES‘S
e vl ARC WELDING

New lviw prices on mm]r'_rrl. &0 Valt '5!11|ﬂ|_ﬁt'l.|'

Arn Welders make this ki pay bysiness availalsls
tarmfarsp | hat mower belome pould aford 1, 18 opeps
the doops Lo Lhn bigeer profit mhes, The new (o
bart o nasier 4o aperats, much faster. Tlis ia fo-
day's opportumily, Don't miss 8,

Bulild Your Own
Purtshle Walder with Hobnrt Oeneratar
umik ﬂ-:ld-_l'.lh rm ur Ll\'t!'-:l" Lets ::-Eu
ngmrnin  any PR PR ] L
profilabln vulsuls jobs. Ensily saves
yina SH00 Lo 500,

Portable Eleciric

Mew bow cost on sopall sises s well as
lzrae, The most profitable are welder
vaiif sl i own. Walds ldsler, belier,
efisjer, anves purteni,

Easy to Operate

Hobsrt Weldors hawe “Blmplified"" opers
ntiony, This means [sster welding—with
the right surrmmi foy svery b, [lohart
is gim plified, so Any of your men ean weld
wanily nand maceesafully. The mywsts
il imeertainty of ohtaining correet we
ing ourrent sediings sce removed.

607 Extra Capaclity

Orver ald -lld'ﬂl' 25 Vilt Weldors=—jiseas-
rlurrl:-r weldimg witlhihe new pomtod fosgla,
Autamntle renetanes lots you hepdle light
weldkig work without hwing the are.
tfeers den't undersinnd bhow they oot
nbomg with ike old sivle welders nfter
wilng Lhis mew Hobsrl.

Remote Control
ul i wairs geal with Hobart, Think of
bekig able io sinirol your welder from
Eny wirking poknl, Baves Lime, Uemmper,
and sliminates the peed for & helper on
wwerhend of sonssaled work.

“Pays-For-Itsell” Terms

Estra enrnines amd savines make B sney
for yosii i vwn & llobirt without expense
fooyon, Wouonn even ek n sew Holar
—angd luler fprohnss iU owifbont Joss of
remk, Chisrk Hental Purchioss Plan.,

GET THIS VALUABLE
MAMNUAL

30" DAYS
TRIAL
at Our Risk

to Prove itPays

Bunt Freo M yon will izll i the woida Mail Comern
ing vou plas doleg Ao

S — S e — — FM

HOBART BROS., Boxn M-6i, Troy, Ohio

Tell me more sbout—
, £l Flll.lllduu Ay Own Pardalila [ ) 1.-.-1“ leie Gas Enghis

I
£ 1 Eleetrie Dirive Welider (] :III l'ln!, a' Trinl = Eany
Terms
§ 1 Remtal Pinn Privilege of Purehass,
L) Bend FREE Manial an Welding. Aitached letior tells
mhout the work we want ta do.

Aibidreas

Interested b O 8 DAYE TRIAL (O EASY TERME
HOBART

ONE OF THE WORLD'S LARSEST
BUILDERS OF ARC WELDERS

New sclentifie. prineiple! Quickly eonnect the

Warren Compact Antenna to your radio and dis-

card your old aerlal. As good or better wolume

| and receptlon ABROLUTELY GQUARANTEED.

{ I Reduces nolse. Can’t got out of order. Sealed

| Bl Dakelite Case. Blze 3 in. by 314 In.  Price $1.05
s postpald. Money refunded 1T not satisfled.

— Dealers Wanted

ENJOY THE SUN
BUT-SAVE YOUR EYES

w Hifppanrd & veslght—maost preclous biimen
possesslon.  In matoring, igoll—all out-
door pursuits—protoct nlr’nl--llr EXCEL

AT |

POPULAR MECHANICS ADVERTISING SECTION

For..BIG Money- Mahmg..ﬂmng ALL Work

Use 2k EIFEL-GEARED _ PLERENCH KIT
® 2 New Pockel Machine Y. ®ACTTODAY, and
Shops . . 7" and B1:° i\ get alio Free .. "’.III:-t
®h Tﬂu 1 Eﬂ FT. OF SP!IE world's Most Useful

and 100 Piclures lo show ibe asiound-
i.n| Working Fower, Speed and Ef-
. and the AMAZING MONEY-
M! IHE Power..535 10 5100 Weekly..
of this Greatest Hand Tool I-Il'rlllﬂl of
ALLTime. . 5o Don"t expeel us fo 1ed] the
story Here; butl.. lel us send you the
ﬂﬂlﬂ' AMAZING Prepositions, FREE! §1 worth
* They will Flease amd Astound you! allUges,

i—' Mail this P l"lﬂ oE .ﬂul TODAY with you your ui:iun (u [ "2 Posteard wul]il
| o). Gel FREE—101-Picture Manual of Mechanics, with . . ] User Offers. |
Or, With.. O] DISTRIBUTOR, Territory and FREE KIT Offers.

| MII!I‘.&.H h!'[ﬂﬂﬂ'l CORP'N PMF-4809 M. Ashiand Ave., CHICAGO, ILL.

NOW Cnhutuuhltudbm&ndujuﬂ$495

Offered to every erafltsman who wishes to
save hours of tedlous work,

| small tool.”™ It hes . ,
E-:LE Side and 3 Angle

{45 ; FREE

Sreews in
All Pasi-

Uses & full 32 inch sanding belt 4 ey
Inches wide, Large sturdy belt -7

table, mdjustable fence. Humq

lsn.tlding drums adjustable for b
allgning and tightening belt, — ==

Sanding dise balsneed and true running,
Tilting dise table with mitre gulde. Heav "
imassive buse eliminates vibratlon. Ineluded FREE, fine, coarse and
medium sanding beltz, sanding dises, ete,

An Exceptional Value, send 21.00, balanee C. O, D.
PHILADELPHIA MACHINERY CO., 803 Arch 5., PHILADELPHIA, PA,

PA RTS FAMILY TRAILER

foutursd in Febirunry, BMareh sed Apeil
imsnon, FEvesvihing you need—Ax

Hitoh, Wheel Houslngs, Water Tn:h
Pump, Tollel, Bink, Biowve,

Patta, Windows, Ehrfuu Lighis,
Llu-JlrlHll wie, Bemd [or pries list.
Includs 26 for our big Cstalog mod
Traller Bdlders” Mnnusl mow resdy]
TRAILER SUPPLY CO.

Box A-438, Wausau, Wis.

WANTED MEN °

OPERATE POTATO CHIP STORES /7

Wa furnish everything—help finanee ===
and loeate you. No experience needed.
Trnm-:m:luu.a profita, Sensational introductory 3
mrtm.gH: No house-to-houwse eanvassing, PN
Wonderful opportunity. Rush name for free ||
book of Profit Facts—today!
LONG-EAKINS COMPANY
628-5 High Street, Springfield, Ohio ;
Balance as above with 1=50; 1=20; 2-10; 1=5
and 2-2 gram welghts based 14 "x3 1{*-84.75,
Catslog with 3000 Ehistestions of lnborstory apparnias
sl for Bie, Cstalog [isting 10,000 chamdoals, drnem,

flavors, ote, and IVOD scientife Looks sont for 25
Wholesals Price List 1000 il 100.

Laboratery Materials Company, 639 E. Tist 5t., Chicage, 1.

MAKE MONEY PRINTING &

letter and billheads, elroulars, cards for frienda,
ore -time. Ensy to learn, easy to get joba,
rinting Presses 512; now type [aces, complete
gupplies, lowest prices, Bemnd stamp for eatalog,
PEIFFER CO., 77-A: 6 Columbia St., Newark, M. J.

Earn Cash a7 Home!

Mra. M. M, earnicd $267 In 3 weaks (Bworn étate-
! ment} ralsing mushrooms for us in her cellarl
Exceptionnl? Yes, bit yoor =r-||:ﬂ wheed, barn may ba suitabis s
brimg moderiio Biceme. wik, pletares, sampls Fres. Fai, [0H,
UNITED CO. 3848 Lincoln Ave. Dept.88 CHICADD

with new products. Make,

PRO FI sell, repeat. Guaranteed

formulas. Analysis. Re-

search. Biggest catalog free. Special prices, leads.

GIBSON, Chemist, CK-4702 No. Racine, Chicago
NEW DUAL Hl‘l" HEALTH LAMP

Uiirs Violat snd intra Med E_ Complele with
Lemp. Health giving. I* mrur:ll llln -

nnd r'i.m dirordars. Oives

Vitmmin “IF'. Auntomatio Inlr'l nl‘rlr-

trol. 110 Velt AC or DG, Fres Details.

5
Beyer Mig, Co. 4855 Lincoln Ar., Dept, P. M.10, Chicapaill

When writing please mention Popular Mechanics
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TALK=SING = PLAY

ihru your own radio

BROADCAST your varce on programs
caming threigh your radbs set-- ek e o=
u.u.u,mrqnmnu from any part of hoosa
-~|n wioe T Jrsh and myetily
rrJ-r-n-h."w-aﬂd 0" o especialiy
{air lsomie ane, sbinchesd i w jiffy t &
Toy. Also |.lul. on OWn e
Erama sk hom rtios, clab
allaire, I!.u.mrl.l af funl Easy
Lt opeErale.

PRICE 25¢ POSTPAID

Johnson Smith & Co.
Dopt. B62, Detroit, Mich.

CHYSTAL RADIO 25¢

Thie ks n rmdlo in tself, ap it is wibln
Lo gred Fecepiion with I alons within 26
miles of & station { or up to 100 miles
uneer goesl comndbtlons §.
All yoo need s am serinl
oRrphiote,.  Completel
mp e i ed nnad wire
with Iup-rrmllul-ﬂvu
crretal, stand, baps,
crystal cap, arm with
ll.il 'k rli.r'r. -rl-l .

Tlrlll how 11111“' ingxpen.
Elve crystal sets, electric
b, shart wave radios, ot .
et farslgn

calls, oto.

A Private Elsctric Tolos

Er!lnh Eet for onky 15c)
26 L ms & practes el

ar sand mesmges Lo

el ends dvenading mnd

racaiving ),

the Uside sanily and

ipulekly, Ha an ex.

wport oparator. Key,

aoumler,

i,  mannt

Wk

complets with

Electrician

#a 1]
e gt g 10¢
e anbrga-
tpne, ;wu:lzlu “1. 11'..'-' ’d

ont |bat-

JU=-JITSU

DON'T BE BULLIED

Tha Jupanens art of salf-deflrass.
Mew methods of atteck snd des|
fenae ara given, lustrated so that
oy eagnot falltoundsrstand thean
fully with trips,
" body bl

ok mitnpl e Frems 5o mginet
knifs, one hand throat grip, des
funna againet two nseaiinnts, stom-
uch throw secrot thamb knockoot,
nerve pthdlies, and numeronn otle
eTH, rr ko protect yoaresll @
dar ull LHL-rEIn,Iq"l:.r with pature's
anDonE, BAF NG mEs, Um or
Enivost “Scignce of Ju Jitsu'
tnnl.l. DD‘! nlh:l

The Auto Bamb Is
niinchod to the
motar of ¥istr ey,
une wire to the
spark plog mnd tho
Ll

A g "
'|'-1II-L!'-I1b.J'.H eha

thiaf fn the act. Price 1Sc each, 37 .
e dnz, Shipped iy un::f-.' Nm"r:ﬂ:mtl "

Plstnl

1t Tosolcw 10n &
dendly wenpon
bt it I mr'rldr
mnovel Oliga-
ntte Cann,
iter than ihe
real thingin
many mn oW
ward snconnter. Great mln

“witicking op'* your frisnds
They pgoirm prolest, Full
the trigger and the allde fles

Inl.imr 1J:|ll rlml:m'!ztl.vl'.rl+

PRICE

3 DANOING

H tl'nElEllLl-lurllrrl i .rw

miways po lar

uests. Parthers welcoma
e g Bl Lo
L it sieps withowl =
temich Don't ma ke r;lqrulﬂ
bt

danesir, learn li dm

:r-.'rl'ﬂt
I
this new, eas¥ Wy l;“m

TELLS: How in ||-¥!|u-1|
nnd cofyiial | Inpsoys your
Pisps, ATt af holding, bow to
to musle, how Lo lead, ntest F
?ut lu--p-l:. Mutural ulq !{p\ltm
uin: . L] \:u.\-c. 1.Ihn
chn Ll o muanke
%'Jlll-.'l ﬂ,nrl JUFHI!II'BH fh-
Conthiental the famess
aisew, the Manhattan, 1h|-:.ml.lrn
hmu hik hu- fa, Chrlsslos,

EaRR :.rpﬁ:.:mf—

TiRow YoUR volcE

'H[I ? ﬂ?u’:m«-. :':rlmlj:

If you want bee zme

fun faaling teme T
licaman or friands.

i lttle instrameni, fin
iothe moonth sut of slght
with abave for

I
met hod, whi || hl' -rf &
NI

nilified
Yo

(L]
Pries 12 hir'ln nmu:-m.

_ | BLANK ¢ CAHTHIDGE PISTOL
25c

Ly -|.| ik

ul!-nrne-i aftes
latwst trpe of Rerolrr %

], Flpnk '.IﬂT'ith"'! ohiaine
mble averywhers,. Great probection &=
nln!thlu.l-:u tramps, degs, Havs it
Fimg mrognd without the Eln“’!f at=
tnched to wiher rav ulturu. Fine for 4th

Dl.f ':Iul}' l"'v:'wl e, Smail & bt

startinie pistol, ste, Small sire 2ic.

wdium sir 3 sire 51.00. Blank care
trifges Sbc per 100, Holster

(oWl type) S0
Shipped by Express only, not mnul?

LATEST
CATALOG

UMD SHITH ok o
& CO. lrll: 5 111 mg
Eoods, rubbar stamps,

seods and plants,

: hind in oxistence. M

ADDRESS ALL ORDERS FOR GOODS ON THIS PAGE TO e

JOHNSON SMITH & CO.

ﬂepl 862, 6615 E. Jefferson Ave,, DETROIT, MICH,

T MEW CAT il
Flil'luln:u;“h :In‘th“h.lll'il.iull'?l zs:fﬂ it e IM' kg dag

the newest novellies, pun
unusual and interesting
o1, unprocurable clsewhere, Stampn Acoepied .

i LATEST
1i CATALOG

antd Better thian cwver

|u al the Ilbu:.'l'
Ames, sporting

ﬂ‘ 8, Curiositics h

E.i.!'h:lr

RN BT
kLo,

159A

An Electric Traln for 25c!

Electnc Train Kit

granhes] im
wEEETA
YT

fthan :1

& F-g
trnims.
Newln mo

Fr" |*.

& biig s inge Hul.

ot o o0 thres

trizkn oy trunsformens
imdnosa of o4

Rueket Bhip =l
yaurE ownl
Buihf a med
Hylmg el o

miekelsliipl e

o' TAP DANCE

Why envy the essy rhythm
s fmscinating grace of
E-".rp n Fetchit, Frad Astal nu
i danes in ONL
H{|[|F|‘.'- r!'llll'\fw el
course by Prof, \'fl]um: M
spociml abi meedee]., Ha
mart] Evervbody's
tapping: The whole
town Ip Nl“'"ﬂ, Beat
out B nne with yoor
feet. HIIHMI‘-' love I,
Frends mdore Bontdes, tnp
dmnie ing |; gm'l Inwigarnting
I:I1 is

{ng the |imbs ||r mnd givi .
.1|_|-|-|.r,| p *¥ |,.r-I|| of fitoess to the
whaole hoidy. Promotes ‘-||:II!I'|rIi.'\- [ .

tare's way, witheut pills, drogs or

whlwtingr, Headern mRyT " womalerin

bepeftt. Thank yono for l|-:|||r||: Inp
ing Lo my sccomBliehments.,

- =X PRICE 25 CENTS POSTPAID.

EI.EGTRIG EYE 25¢

PHOTO-ELECTRIC CELL

! %VMWJ
T

'
The Eldctric Eir"- Ph atocell--i8 one af the intest scl-
sntlfic -|||llr|n'ri‘ #a tuat las “Ehical =

, Do inventer and w
tent melentifie meve af
- l,ruj aullght peopla by i .- -nrrl;r:I af-
fects. Lighta @ i, dnars bang, Wi lasb il Hght.
Electric Eye, only 25c I'I‘G'“‘sl"auld Supersensitive
Electric [“1 batier qualic wils I.H I!Ii.-.-

ELECTRIC MOTOR

G000 Revolutions

An Electric Motor for 10¢. Soumds almest n'nbﬂl
shin bot s perfectly trae, We send al e
eled in n nept tox, with foll Instractbons nr aEn
ml:. No it lo at all pobtitlng it togrether

T es but few mioates, md O B

Fpeedy! Binm on a Na, i or similer o
ean lemrn more shoot & meotor §n 30 migotes Lhan
hoird of etody, Perform mnn.&unut and intefeating
eaperinenta with it Price 1 postage 5¢ extra.
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(7500

LESS MOTOR DRIVE

Casy Payments |

IF DESIRED
e

A BACK-GEARED
_ SCREW CUTTING LATHE

8" Workshop
Lathe with
Underneath
Belt  Motor
Dirive. Molor
and driveunit
are mounted
-|.|:|li|'r1u::|I||
ench. ¥belt
or Tt belt

9% 3’ Gessise SOUTH BEND
WORKSHOP 2recisior LATHE

915" awing by 3° bed Workshop Bench Lathe with Hori- $ 25
gontal Motor Drive, 1§ hop. Reversing Motor, Switch and
belting ns shown above

HIS new 9° x 3" Workshop Lathe is modernly designed 1o haodle the
finest, most accurnte jobs in monufsctoring—in the ool room. in
hoame worksahops and automotive machine shopsa, Tor all classes of fine
precision work, The quality of materials and workmanship is exactly

the sume as used in the most espeosive models of larger size and thuas

Vobolt motor

the lathe Fepresenls the greatest value we have ever olfered in I0 years frive instead
of hine lathe manufacturing. | !1.I|1 !rn:'|'!
Features include: Twin gear reverse Lo leadserew: Ball Thrust Bearing n.:ll:‘hu!. b .Irn
on spindle; Automatic Longiiudinal serew feed to carriages Precision -.||1|n1l-:l]. o
leadecrew l'ur eulling sceew threads from 4 to 40 per inchy 7 =inch hole ek ol il
through spindle lulun., collots up toa !5 inch capacity, and a number types ol
of other important features all shown in catalog Lielaw, Linch Work-
Used by the U, 5. Government, Bell Telephane Laboratories, Eastmon shigy  Lanilies,
Kodak Co., Hllmru—k\ Alircraflt Corp., Firestons Tire and Hubber Co., Full details
and scores of other |ruilil'|u: industries in this and % other countries. in cotalogae

shown below.
Mail coupon Jor colalog and details on Easy Payment Flan gt

SOUTH BEND LATHE WORKS, %05 E. MADISON ST., SOUTH BEND, IND., U.S. A.
- souTH ‘ia'ﬁ:;.Ii::“L'i&:.';i-“i‘a'ﬁ'.:;,"'"""“" Sy W/xdz FOR THIS 24- PAGE

905 E. Mad [ ﬂwﬁ_’

isom
South Bend, llid V.S.A.
Tlease send the ﬁ-llawin;.
0 ¥ Workshop™ Catalog No. 15. Shows and describes in detail this
U Easy Payment Purchase Plan, new 1936 Workshop Lathe in 8 dif-
ferent drives and 4 bed lengths, A
valuahle booklet 1o anyone inter-

Sime of lathe interestedin.. . ... ......,
Cluss of work . . . euted in metal working lathes, Sent
Postpaid, Free!

gores SOUTH BEND (Precision LATHES

PRINTED BY POPULAR MECHANICE PRESSE, CHICAGO, ILL., U. 5. A
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MILLIONS ARE SAYING:

- .‘.,4_‘ A

_its the
best o1l I’vg
ever used

AKE THE WORD of these
Tmutnri:-ils who have proved
Mobiloil economy...drive in and
have your crankcase refilled with
correct grade of summer Mobiloil.

Users report up to 507 more
miles with this remarkable oil!
Engine clean-ups reduced! Re-
pairs due to lubrication ended!

Here's the reason. Mobiloil is
made by Socony-Vacuum’s Clear-
asol Process., It's free of the ele-
ments in oil that break down and
form carbon, gum, and sludge.

Mobiloil gives your engine
1009% protection, no matter what
type of bearing it has, or how
high the engine temperature.

Get Mobiloil for safe summer
driving. Drive in today at the Sign
of the Flying Red Horse.

Socony.-Vacuum 0L ComMpPaNy, INC.

» dee the 1936 Mobiloil chart

) for correct grade for your car
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