OL

-

WITH THE AMATEURESKY PATR




_ PREFERRED AT HOME
* PREFERRED ABROAD

Harry Mc@Quinn, Ronnie Houses
holdesr and Bab Ewnnlqn. threa
of the leading, most consistent
winners in midget cor rocing,
usa Champions,

MONTLHERY, FRAMC E=Trevoux
and Maclure in their Churﬂpion-
equipped Riley, won in Group |
in the French Grand Prix.

W g f
=

mﬁﬁ'

BARCELONA, SPAIN—Muvolorl,

i Champion-squipped Alfo- -
B9 Chomplonamlonnd Ake Economical
through the streels of Barcels nd,
W_m., L S .
o Engine
u.f.!.""‘
LY
T, Performance?

Jos .- - =

GOSHEN, M.Y.—Rsx Mays, 1935
Pocific Coost AAA champion, won
the 100-mile national champion-
thip roce here using Championi.

As an exacting car owner you undoubt-
edly know that there is a gradual dete-
rioration in spark plugs resulting in loss of
power, speed, acceleration and economy
as mileage accumulates. If you are no
longer satisfied with your car's perform-
ance and want a smoother, more eco-
nomical and more dependable engine,
do as most automotive engineers recom-
mend—install new Champions. You'll be
surprised at the new snap, the easier
starting, faster acceleration and, obove
all, the greater economy that enly Cham-

TO RID YOUR CAR OF MOTOR “'BUGS"

Want More

Choose the
Spark Plugs

Champions

Use

pions insure. That's why Champions are
chosen and recommended by most auto-
motive engineers and why practically
every race throughout the world in the
last thirteen years was won by engines
equipped with Champion Spark Plugs.

INSTALL A SET OF CHAMPION PLUGS
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Mom used to tell me
to bring home some 60-watt
bulbs. Now she always says,
“Be sure to get 60-watt General
Electric MAZDA lamps.” She’s
wise now! She has learned that
good lamps like these STAY
BRIGHTER LONGER and don’t
waste electricity. So now when
I go to the store for lamp bulbs,
I always look for the trade-
mark @; ontheend of each bulb.

General Electric makes a 10 cent lamp,
too! Itis the best lampyou can buy ar the
price. 7%, 15, 30 and 60-wartt sizes. Each
dime lamp is marked like this . . [ E

/

e

THEY STAY BRIGHTER
LONGER

GENERAL @) ELECTRIC

MAZDA LAMPS

When writing to advertizsers please mention Popular Mechanics
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"How | Tamed a Ferocious Pipe ::.oours ntvees

You too, can be
a Pipe-Tamer
THIS EASY, INEXPENSIVE WAY!

AT

T "FE:"!II'{;E!"'-..JLI.L.

The old tengue-mangler scents
cool, soothing Union Leader /’,r

—

Now you can make a pet
of your pipe, once you've
taught it to eat out of a
| tin of Union Leader! That

Tame as a kitten] Never bites vicious biting of your
RV since fed on Union Leader | tongue is only a sign that
| it's hungry for the real
fully-ripened Kentucky
Burley that gives Union
Leader such a blissful
blend of rich flavor and
cool smoothness. Even wild
yvoung pipes can be tamed
with a ten-cent tin of this
soothing tobacco, aged-in-
wood to banish bite! (Swell
for rolling cigarettes, too!)

UNION LEADER

THE GREAT AMERICAN SMOKE
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Hitch Your Wagon to a Car

THE canvas-topped prairie schooner, first home on
wheels, carried the pioneers across the plains and
helped push our frontiers westward to the Pacific.
Today America is returning to the covered wagon era,
and the modern rolling home again is extending our
boundaries by releasing us from permanent abodes
and giving travel a new value., Today's prairie
schooner is a streamlined, luxury-crammed “cottage”
on rubber-tired wheels and it is hitched to a 100-
horsepower car instead of to a team of oxen. Thou-
sands of families are living permanently or part time
in trailers and trailer manufacturers are swamped
with orders. Watch next month for the first of two
trailer articles, illustrated with eight pages of Coloroto
pictures.

Next Month

\J.TISUALIZE a flying boat

weighing 1,500 tons with 200,-
000 horsepower in its engines and
accommodations for 500 passen-
gers in its hull, It seems a Jules
Verne dream but flying boat de-
signers think you may be buying
a one-day ride to Europe in such
a giant within twenty yvears. Read
“Future Titans of the Skies” next
month,

Training a T-Man

{VERYONE knows of the ex-
ploits of the G-Men, but have
vou ever heard of the T-Men, the
trigger squad of the Treasury De-
partment? There are more than
5,000 of these T-Men affiliated
with the Secret Service, White
House police, Customs service,
or employed as guards in other
departments. A story next month
tells of the rigorous training it
takes to make a T-Man.

Flying Caterpillars

THE Caterpillar Club is one of

the most exclusive in the
world, but no one seeks memhber-
ship in it. To join it, you jump.
You leap from an airplane te save
your life and trust vour neck to a
parachute. If you survive, you
automatically become a Caterpil-
lar. The Club has more than 800
members and the leaps which
landed them in it are woven into
an absorbing adventure article in
the December issue.

Puhlished monthiy by POPULAR MECHAXICE 0., 200 East Ontario«Street, Chicage. T7. 8 A, Bingle ropy In United Siates, 25
eents; $2.50 a year, $4.00 for two years, §5.00 for three years in United States and possessions, Canada, Newfoundland., Labrader and coun-
triezs of the Americas and S8paln. To all other countries add £1.00 a year extra for overseas postage,  Change: fn address must be reported
to us immediately to eliminate delay. Entercd az Second Class Matter, Hept. 15, 1901, at the Post Ofce gt Chicago, T1lnals, under Aet of
March 3, 1879, Entered as Serond Class Matier at the Post Office Depariment, Canada. Copyright 1936, by Popular Mechanics Co. in the

United Btates, Ausiralia and France,
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The Sooner You Simoniz
Your Car, the Better

No matter what car you have or buy, it
should be Simonized. As experience proves,
sun, weather and dirt quiekly dull the lustre
—soon ruin the linish itself. Simoniz stops
this destruction. The weather-proof protec-
tion which it gives makes any linish last
longer. So, Simoniz your car now! If it's
dull, first use Simoniz Kleener to quickly
and easily restore sparkling beauty. Re-
member, nothing else is like Simoniz and
Simoniz Kleener. Always insist on them!

Motosists Wise ——

(Contents—Continued)

AUTOMOTIVE

Compartment bus driven by twin motors. ........6857
Car lighting system guards against road trouble. . .664
Auto makers turn to easy control .....cv000s 504065
Super-steam in welded pipes used by auto makers. .666

Flexible taillight bracket for trucks .............68687
Automatic windshield washer ................... 672
No-roll-back brake for auto works automatically. ..678
Washable cotton cover for steering wheel......... 670
Auto battery guaranteed for life of ear .......... BAO
Streamline auto in movies offers tip to industry...681
Gear shifting eliminated in Iatest transmission. .... B85
Curved rear-view mirror on auto fender .......... 687
VYacuum-operated gear shift for autos ....o000000. 700
Racing car has air intake likea gun . ......... .00 703
Two-faced glareprool rear view mirror .........,.703
Air from tire jacks up car in ten seconds ........ 713

Low wheel motorcycle goes twenty miles on a pint.725
Folding one-wheel trailer has beds for four....... 726

Short-measure gas costs autoists millions ........728

Tips on how to get all the gasoline you order.....,720

AVIATION )
Baby antelopes cross country in flying boxear. . . ..435&
War plane flies five miles a minute ..............066

“Flying flea™ in big wind tunnel undergoes test. .. 872
nyrren mask protects pilot in high-flying ship....731
Shielded loop antenna helps pilot keep on course. ..736

CONSTRUCTION

Ships without portholes in air-conditioned world. ..872
Window with double glass aids air conditioning. .. .B880
Moisture eliminator stops chimney corrosion ......710
Gravel roads made dustless by adding salt .......726

FARMS AND GARDENS

Acotylene treatment speeds ripening of pinsapples. .657
Hydraulic auto jack pulls up lence posts .........

Floral windmill made of 12,000 plants . . .......... 704
Windbreak of trees saves farmhouse fuel ......... T04
Mower cuts and cleans lawn like vacuum cleaner. ..706
Iodized paper wrapper keeps fruit from decay.....736

HOUSEHOLD

Garbage can holder ............ I | ]
Carpet sweeper with elbow handle ..
Lighted shel
Six curtains accommodated on pinless stretcher. ...
Lock in cork seals bottle .......... P —— e 1]
Gas-vapor I:untin% plant uses fuel efficiently ......702
Handy wrenches for kitchen have rubber teeth.....7189

for bathroom or kitchen .. ... .. .::.m
694

Home knitter makes hard stitches easy ........0.732
MODELS

Stamp collection pasted on auto ......co00s . | 1

Model engine driven by remote control ........... 679

Sculpturing with sponges ............ccvccuncns [:1: 8]

Famous trains in miniature run on model line .....721

MOVIES AND PHOTOGRAPHY

Photo enlarged by air brush guided by scanner....679
Speed camera stops flight of humming birds. ... .. 68D
Television movie camera transmits Olympic pictures . 681
Photo enlarger protects negative from light source. 695
Photo enlarger with timing switch ... [1]1]
Camera on auto hood takes pictures of accident....701
Smashup on race track caught by camera .........T1D
Synchronizer fires battery of speed flash bulbs ....711
Mural photos printed by spray gun and enlarger...712
Adjustahle film developing tank for amateurs...... T20
Camera “sees” lightning as bolt hits monument. ..730
Sﬂ“nd Fllm trﬂpl I:r‘lmill.i]ﬂ llllllrllillli?m

RADIO AND ELECTRICITY

“Umbrella" loud-speakers free from echo .........678
“Walking transmitter” sends programs one mile...711
Latest clock has a “voice™ to announce time ...... 718
Midget radio for policeman is carried in pocket....725
Portable television transmitber ........0.. PR - 1 4
Electric robot tells time every three seconds......736
Four-tube transceiver for five meters ..... aniainan st T

Six-tube amplifier for theatrical sound effects.....738
{Continued to page 6A)
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[STRANGE BUT TRUE
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AUTOMOBILES
FROZE UP
LAST WINTER

(oFFICIAL STATISTICS)

THOUSANDS OF THESE CARS FROZE UP AFTER THEIR OWNERS
HAD PUT IN ALCOHOL ANTI-FREEZE. THIS WAS POSSIBLE
BECAUSE ALCOHOL,OR ANTI-FREEZE BASED ON ALLOHOL,

BOILED AWAY WHEN THE WEATHER TURNED WARM

BETWEEN COLD SNAPS

THERE ARE EVEREADY
APPROXIMATELY PRESTONE
8O BRANDS | o sos o5 ONce
OF ANTI-FREEZE ON THE | BOTH FREEZE-UP AND
MARKET WITH AN RUST

LG
BUT CALLED " &%mm[%;

el o[22 ¥

ANTI-FREEZES OF THIS CLASS MUST ——
BE CHECKED FREQUENTLY FOR y
BoIL-AWAY, AND MORE ADDED
FROM TIME TO TIME, TO AVOID
DANGER OF COSTLY FREEIE-UP

2l

e —

-..--' . R THOVSANDS DISAPPOINTED BY OTHER
ANTI-FREEZES BOUGHT EVEREADY PRESTONE AFTERJANUARY FIRST LAST
SEASON . THEY WILL SAVE MONEY THIS SEASON BY BUYING EVEREADY

PRESTONE BEFORE coLD weaTHER comes AND SO WILL YOU/

The waords “Eveready Prestowe™ are the trade mark of National Carbon Co,, Inc.

GUARANTEED — CONTAINS NO ALCOHOL— ONLY $2.70 A GALLON
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IN A NEW 12-OUNCE SIZE
Tamper-Proof, Sealed Container

This new 12-punce size of Genuine Improved Pyroil is
sifficient for S-quart, G-quart and T-quart erankeases. And it
oosts you lessl A triple valoe: an improved product in an im-
proved container for less money. BSealed at the fnctory, you
can be pssured of Genuine Pyroil when you ask for this new sise,

Ilmproved Pyroil is a matchless produet. It definitely saves
you money. Its regular use safeguards all frictionized parts of
your enr ngainst exeessive wear and other damnges. Lt saves
eommon repairs, [t frees nway sludges, gums and earbon.
Improved Pyroil gives your ear new power and “pep.”

The eoupon below will bring you many surprising and im-
?urtant facts about the money you can save when you use

mproved Pyroil regularly. Sold throughout the eivilized world
st serviee stations, parsges and other dealers. Manunfactured
and Guaranteed by Pyroil Company, W. V. Kidder, Founder,
511 Pyroil Blde, LaCrosse, Wis., U. 5. A,

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

DISTRIBUTORS: NEW PYROIL PRE-
MIUM PLAN MNOW IN EFFECT GIVES
MATIONALLY ADVERTISED MER-
CHANDISEOF HIGH VALUE,ABSOLUTE-
LY FREE. CHECK COUPON FOR FULL
DETAILS, AND FACTS OF BUSINESS
OPPORTUNITY.

Geanuine Pyrail
bears this signa-
ture on_every can

Founder

T — —— — ——— — — — — — — — i — — — — — —

PYROIL COMPANY, I
| 511 Pyreil Bidg. |
| LaCrosse, Wis., . s. a. |
O Fiesse sond Free imporisot (scts on Pyroil's monsy saving
fentures. I
Orlease send details of New Promium Plan and Business Oppor- I
tunity for me l

h T = — G W R~ N~ Y- I~ R t
T I
City County

LUBRICATION PROCESS

(Contents—Continued)

How to build a 150-watt all-band transmitter.....740

Easy solutions for everyday radio problems .......741
Desk microphone for call systems ...............742
Modern sasy chair has built-in receiver ..........T742
Radic noise filter for car heater . ............00.- T42
Windcharger for camp trailers and trucks ........ T42

SCIENCE AND INDUSTRY

Stainless steel railway car tested under water spray . 867

Sun's rays harnessed to steam engine . .....000000 673
Pre-shrunk oil for paint is discovered by accident. .688
Coal “dry cleaned”™ in portable air-sand plant..... 695
Motor boats lift river water over dam ........... 700

Instinct organ of animals found at center of brain. .702
Rain gauge read once a year shows 451 inches [ell. .703
Midget and giant aluminum pistoens ............. 704
Gas extracted from clover by inexpensive process..TZ0
Census taker counts bacteria in grain of soil.,....731

SPORTS
Cyelists ride side by side on double hicycle..... .. 604
Motorcycle's dive into canal is crowd thriller...... T01
Sinker mold for fishermen ........cco000600404 «« T30
TOOLS
Special punch for starting hinge screws at center..859
Jointed rule measures angles ................... G666

Tool for cutting sheet metal leaves edges amooth . . . 688
Silent gasoline road drill tested in war on noise, .. .T13

Solder applied with spray gun ........c000000...T26
MISCELLANEOUS
High power sound projectors ......... Py 1 . |
Pump to fit outbhoard motor supplies eamp water. . . 650
Secrets of earth’s interior told in mineral hall. ... .864
Miniature organ has three-octave span ........ .« 86T
Floating fire-hose monitor guided like a hose . .....686
Periscope on tee gives golfers view of green ...... GAT
Insect farmers reap a fortune in butterflies ..... .. GA9
Figure of Christ dominates odd design for church..693
Tape binder for edges of paper......v000000 PR - -
Money bag leaves smoke trail to trace thief....... 694
Pretzel bending machine solves problem.......... 705
Rubber coating keeps soap water and weather proof.711
Sunlight cast into dark rooms by reflector........ 720

Electric unit sterilizes dirt and eliminates weeding . . 721
Fruit trees fed from bottles to speed up growth...T725

Portable hammock and stand handy for outings. .. .727T
Pumps aerate water and save fish .. ...c000000. + s T3
Liner's anchor chain tested to destruction ........732
Poison found for locusts ..... P AR Sy |- -
Craftsman and Shop Notes
AUTOMOTIVE
Cushioned boot in tire lasts longer ...... e B PR 798
Dashlight illuminates glove compartment ........ 798
Retrieving small parts from gasoline pan ......... 708
Roller on luggage compartment saves lifting...... To8
Adjustable rear-view mirror ........ccc00080 0048 799
Protecting storage !mtl:-rt against cracking.......799
Rattan cover weighted to keep it in place ......... T8
Squeaky springs silenced by screen wire ..... sssa 709
Trailer-hitch pin locks itself .. ............... +4. 700
FURNITURE
Spool bed you can make ... .cocccsnirrninncnsa T8
Upholstered den couch has storage space ..... .0 s TS5
Chest of drawers hides lavatory . ........cc00000u. TGO
Lamp table with matched veneer top ............ TT1
Sliding table on book shelf saves steps ..........786
HAND TOOLS

Utility pliers slotted to cut wire .....coonveess0.T4T
Profile gauge checks lathe turning tools ..........752
Teeth on one side of file filled to protect work, .... 754
Twist tamper doesn't stick ....covvcvvccnncennss TEZ
Depth gauge carried in pocket ...... e sassTOR

e oW

{Continued to page BA)
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How Can I-a Business Man—-
Really Learn Law at Home?

Y'DU are not alone in asking that.
Practically every man has seen
where knowing law would have
helped his success. The structure of
business is held together by legal
relations—and the man who knows
law has a distinct advantage—for
himself and his firm.

Again, countless occasions arise
outside of the office—leases, insur-
ance, inheritance questions, domes-
tic affairs, taxes and trust agree-
ments are but a few—on each of
which you may lose unless you know
something of law.

Again, legal training gives you
what the business world prizes highly
and rewards liberally—a keen, ana-

ical mind, the ability to judge
shrewdly and to act with surety.

But whether you want law for per-
sonal and business values, or intend
to prepare for a bar examination,
the same problem confronts you.
Howcanyouacquirethatknowledge?

You can’t go back to school or
agcmi years in a law office. But
there is one road open to you—
home study—a road that some of the
greatest leaders have traveled—
men like Lincoln, Grant, Disraeli,
John Marshall, Coolidge—who
mastered this important subject in
hours that otherwise would have
been wasted.

It can be done, of course—thou-
sands have done it—yet what you
want to know is—can you reason-
ably hope to do it? Will 1t hold your
interest, or will you find it drudgery?
And—most important of all—will
you really benefit by it?

You are quite wise in asking these
questions—in holding your decision
until they are answered.

And these paragraphs are written
to help answer your questions so far
as LaSalle law trainingis concerned.
Let's get right down to facts.

80,000 Others
Have Proved It for You

First: LaSalle has been successfully
training men and women in law for
twenty-five years— more than
80,000 individ’l’la]s. Some of these
are now successful lawyers and
judges—others are owners of busi-
ness, presidents and general man-
agers, department managers, etc.
Their names and addresses are
readily available for your direct in-
vestigation.

Second: Out of this experience in
training so many, LaSalle naturally
has perfected the material and
methods of teaching law by home
study. No matter what your situ-
ation, your handicap, your educa-
tion, your needs and desires, ete.—
wg have already trained some man
in similar circumstances.

A Most Remarkable
Law Library

Third: Since text books are of such im-
fgﬂn:m:t in any study of law, the LaSalle

w Library was prepared by more Lthan
twenly law professors—Ileading teachers
in our greatest resident lnw schoals—and
three lawyers, Five of these professors—
i:n:ludinng the editor-in-chief—have been
deans their schools. One of the edi-
tors is now president of o great state
university, Also, among the writers of
the special lectures are two UL 5. Senators,
a former U. 8. attorney-general, ond a
Supreme Court Justice of the State of
New York. ‘ ;

More, these men—in ng this
Library—kept in mind aﬁwaﬂ that it
was to be used for home study. They
knew it was for men like you—busy men
who would study it at night, on trains,
in spare moments in offices or stores—
men who must find it elear and engaging,
yet complete and reliable. So they wrote
directly, simply, interestingly.

Problem Method Interesting

and Practical

Fourth: This training is perzonally ap-
plied to you under lawyer-instructors,
members of the bar who give full time.

TA

These men check your work, guide you,
and instruct you at every step according
to your individual needs. You study
under a definite, clear-cut plan involving
continual use of the Problem Method.
Thus you learn by actually handling
legal problems, analyzing cases, and mak-
ing legal decisions —not by merely
R 15 cortasi perinitted inten dsch
ih: Inc n itted states,
year, LaSalle-trained men pass the bar
examination with honor. And if you are
interested in Law for your business suc-
cess—as most of our members are—we
wonld like you to read a booklet called
“Evidence." In it hundreds of business
men and lawyers tell you exactly what
Lhis training has meant to them in more
money and advancement. There is no
charge for this book. It is yours simply
for the agking. Just fill out and mail the

coupon below.
We Have Answered Your

Questions—
Now Answer Qurs

You have our answers tg your questions,
MNow, let us ask you a stion—the real
question—about the size of your am-
bition, and the quality of your deter-
mination.

For legal training, with all its fascina-
tion and values, is no magic wand for the
lazy or the fearful or the quitter—it
offers success only to the alert adult who
has the courage to face the facts and the
will to carry on. No other should con-
gider law training—or even write us for
further information,

But if you ARE that man, let us assure
you that whatever your circumsiances,
your handicaps —we will successfully
teach you Law at home, and help, in

| every possible way, Lo turn your study
into higher pay and advancement.

This mu.rlﬁ- the DP rtunity you have
been waiting for. Fill out ani mail the

| coupon today—Ifor the information that
can open up to you the success of which
yvoil have dreamed.

No cost or obligation to your request.
S0 why not?—NOW,

LaSatpe ExTEnston UNiversiTy
Dept.ne4-Lr, Chicago
Kindly send me free copies of your two booklets,
“Law Training for Leadership™ and “Evidence” to-
ther with full information about your Law Training
or businzss men—without obligation to me.

;‘: Name.....

Present Position

Address_.,

LaSalle Extension University

When writing to advertisers please mention Popular Mechanics
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Where the Canaries
Sing Bass

—and we manicure ournailsin cigar cutters

By “Bugs” Baer

Famous Author and Humorist

N UNGRATEFUL child is sharper than a ser-
pent's tooth, But it is dull compared with a
Gillette Blade, which is so keen that a lichtning
bug couldn't find its edge even if he had two tails.

I am Mayor of Rufftown, which is so tough the
canary birds sing bass and we manicure our nails
in ecigar cutters. Nobody in our town ever shaved
until the Gillette Blade was invented, but now we
all shave twice a day, including the children, Aunt
Ella and the iron deer on the front lawn.

We all want nice, smooth, enjoyable shaves and
we've all got a right to them, The Constitution of
the United States guarantees that in the para-
graph about the pursuit of happiness.

To get the lowdown on this shaving thing, I
took a cruise through the Gillette factory in Bos-
ton recently and watched a blade go through 248
minor operations so that a shave would not be o
major operation. [ discovered there Isn't any
microscope powerful enough to see the shaving
edges of a Gillette Blade.

I have been using Gillette Blades for twenty-
five yvears, man and boy, so I ought to know what
I'm talking about when I say that the Gillette
Blade gives the world’s eleanest, amoothest shaves.

Like Frank Buck, Grantland Rice, Graham Me-
Namee and many other famous men, “Bugs" Baer
agrees that the Gillette Blade is the finest that
science can produce. If yvou have strayed away
from Gillette Blades, may we suggest that you
now buy a package, and get ready for a new thrill
in shaving! You will be surprised how easily and
quickly it whisks off stubborn bristles without
pull or irritation. Buy a package today. 8lip one in-
to yvour razor tomorrow morning and see for vour-
self why millions of men will use no other blade.

With these important focls before you, why let anyone
deprive you of shaving comforl by selling you o sub-
stitute! Ask for Gillette Blodes and be sure fo gel them.

GILLETTE SAFETY RAZOR CO., BOSTON, MASS.

(Contents—Continued)
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Air-propelled railplane .........cc0n0iiiiinnsnes .T43

Concrete-form anchor wires tightened quickly ..... TAT

Mono-scooler is smdr srsessansna a0

BE R R R R R R BB

Sanding block for rounded lurll:u T T
Dangers in diving helmet to be avoided .......... T54
MNicked nails easily broken off ......0000ivvvvnan 787
Safe fun for Halloween . ....cc.c0ic0cciionnasas 758
Articles in gratings r-lril\!nd with long “Anger'. . .762
Stiffencd broom SWEEPS SHOW . . vconsnssstannnnns 762
Upholsterers® tape applied wilh aid of steel ball....782
Hnw to put up signs on windy days ...... R 763
Ecinluhtinn protected by sheet metal ......... 763
ting your shotEUn ..cosssvrsersncsnsrnanas 764
Lubricating metal-spinning work ............... 770
Putting several papers into a typewriter ...... -
Sewing machine improved by extension shelf ...... 774
Slotting wood without litting it covevssininsns T4
Taped shoes for icy mﬁ .................... 779
Composition board cut with tracing wheel .......780
Fr.ll:tl.ﬂﬂ th‘l:tl"npl.tin' BEOEE R E R R R R R R R R R AW |1|Tll.
Bolts coated with cement to prevent rusting......785
Cutter on job press is aid to operator ......... ... TBS
Rings in harness lines ease hand strains ......... 785
Midget gas engine—Part II ....cc0ccuiviccnnan 787
Mirror used as protractor ......ccoecoecssssnssa 7683
Self-heating roller imbeds gravel in tar roofs......783

Paint gun with strap eases strain on wrist .. ...... 704
Pockets in carpenter’s apron kept open with wire. .794
Rubber-tipped putty knife taps glass into place. .. .784

Tool kit has self-locking handles ...............794
Ream of paper divided into equal parts with ruler..786
Broken band saw brazed with aid of jig .......... 800

Soldering terminal lugs .............. seseeesaBO0
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DA

A MAN cannot conceal ability. And the
man who is determined to go some place
and is doing something about it cannot
conceal that either. His associates feel it

and his superiors recognize it. The man

who looks ahead knows the importance
of training, and other men who have
locked achead and gone some place know
that I. C. S. offers the right kind of train-
Look ahead — mail this couponl!

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5639-H, SC
Without cost or obligation, please send

*

RANTON, PENNA.
me a copy of yvour booklet, *Who Wins and

*

Why," and full particulars about the subject before which 1 have

marked X:

TECHNICAL AND INDUSTRIAL COUHSES
Shest Meotnl Wirleor O M sing O Btenm Fitting
Baoilermaksr O Heating
Telegraph Enginesr O Adr Conilitioning
Telephons Wark O Kedin O Stenm Engineer
Alechanical I (ETH) |||r|r|riui :I .‘|'|.l|l|lm Elwuri rhl |'.|:.||:|ll|-r
Aeohnnieal Dirnfismun O Marine Enginesr
O Muaehiniat O K. R, Losomstives
O Marternninkar O . K. Baction Fareinan
[ Drimael Knigines [0 Air Brakes [] H.=IL Blgnalmen
0 Aviation Engines O Highway Engineering
O Aatomobils Aechanio O Civil Enginsoring
O Belrigeen ticn O Burveying ani Mapping
BUSINESS THRAINING COURSES
1 Service Sintion Salesmanship
O First Yenr College Subijesis
__| NWuminess Corresgsini enoe
O Btenogrnphy l'rlli Irnlrla:
D vl Berviee 1 Muall Carrier
[l Railway Muail Cleck

DOMESTIC SG'IEH{'.-E COURSES

B Home Drossmaking O Adwvanesd Ihressasmbking T Moy
O Proslesaiial Dremmaking smil Desigaing

O Arehitest

O Arehiveciural Denltsmnn
O Building Fatimnting

[ Contractor mad Buildar

1 Struotural Dl tsamn

O Btruntural Enginesr

a Managoment of Inventions
0 Eleetrienl Engineer

O Elisirle Lighilng

0 Weldling, Eloctrie and (ina
O Rending Bhop Mlurprints
L] Heat Treatinest of Metals

O Ventilation

A

DEI:IEIEIEI

O Towxl maker

0 Baskkesping

E Hecretarinl Wark
Hpaninh

C Frenoh

[ Baleamnnshin

O Advertising

0 Nusiness Managrment
O Industrinl Managermnent
O Tralfic Manngemssnt

O Avepuninney

O Coat Arcountant

0O . P. Arecuntant

City... i,

I pou F'Hruiil in I"urmii'rl

0 Brides Fngiieer

7 Bridegs and Bublding Foreman
O Chemintry

O FPharmaey

[ Coal Miniong

1 Mine Foreman O Fire Bosses
[ Navigntion

[ Clotton Manulwetiicing

[ Woalen Manulaoturing

O Agrioulture

O Fruit Crowing

O Poultry Farming

a

Cienile Sebionl Bahjeris
0 High Belisol Sabjeots
[ College P'reparaiory

] Dlltambra tineg

O Cartooning

O Tea Hosem and Caleteria Managemoent, Catering

iy LPresent Posilion,..
i-l m.i lea r'l-u;.w;l.q. r.- H:r' Illfrr N.'J'HII'IHI II anF s iy m'-w ¢ Behooli f:llmn.fl-lrn

O Lettering Bhow Cards [ Blgus
[0 Feunds hn:‘l. Dok sy
“Limited, Montreal, Comada
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& CHIEF
I DRAUGHTEMAN

onk

OF THESE TWO MEN 2

ARE 0‘”

This man hnr'l ]n'[:l in shop. 3
This man has routine job in Wanted more pay and hetter 2
shop. Would like to earn more joh, Learned Practical Draft- —
money, ndvance to better job, ing at home from Engineer Dobe, [
but does nothing about it. will Advanced steadily, increased his

be doing same work 20 vears enrnings considerably, became Wu.'
from Now, full-time draftsman. o

Better JOBS Now

Start NOW

Win PROMOTION-DRAFTING

If you're a mechanic, a knowledge of draftsmanship may
make vou & foreman or superintendent in short order.
Get out of overalls and dmw_[he pay of a !:uﬂa.. If you
are a boss, learn draftsmanship, a foundation stone of
many a line of business,

In every walk of life, practical training in draftsman-
ship will prove valuable, Even if you never accept a 11'~|:;|l.'|
as a draftsman, will you not be money ahead by taking
Engineer Dobe's course?

You'll be amazed at the with which can
learn in your spare time b'.r ngineer Dobe’s Practical
Method. Send coupon TODAY for free book entitled

"Success in Draftsmanship”.

All Working Tools Furnished

Here’s a valuable set Complete Ouifit,
of tools—sent at once pize 20x25in.,
{also adrawing table) furnished
=gall without exira e to you.
charge the day i

vou

As industry revives, who is always
needed first of all? The DRAFTS-
MAN who draws the plans. AFTER
that the steel mills, lumber mills,
brickyards and others start get-
ting busy. Recovery in business
and most industries now seems
well on the way.

ENGINEER DOBE Government efforts to help are
has faght drafting® making things hum. In some
suceessful students, factory towns a shortage of drafts-
aged 18 to 18 to past 50. men appears at times. Many
Established since 190. trained draftsmen will be needed
on better jobs —at better pay and shorter hours.
Who'll get those good jobs? Of course, the men
who have prepared—so, prepare nowl

DPrafting Leads Most Industries

Ahead of most any other work is Drafting and
Planning for mechanics, builders and factory to
produce. It leads them all!

L]

Here Is Your Opportunity! oLS
Yes, here is an opportunity that’s open to those who Tiese 10 and 5'1’

know how to grasp it:— At a few dollars a month, EQUIPM ENT
students get complete training in drafting by mail Given When YouStart
in surprisingly few months—Engineer Dobe teaches :
his students until thoroughly trained and until
holding a good paying job. Trained Draftsmen enjoy
good salaries. Unless you get a satisfactory job:—all

your money back. That's Engineer Dobe’s guarantee, E ENGINEER DOBE, Div. 3378, Libertyville, I §

Send me your free book "Succesaful Draftsmanship”,

No Ex er|ence Re u"'ed B Please explain how vou assist your graduates to good 8

p q : positions as draftsmen. [ |

With Engineer Dobe's method no previous experience is nec- B [

essary. High School education not needed. Everythingmade g Nawe ... *

plain. Practical work from the atart until you're in position. H :

Time is money. Learn drafti yvour spare time. It'shigh B Address

time now to prepare, Don't !:;ft another day. Send coupon g Add :
for Dobe's free book. i

H Town ... - N - :

ENGINEER DOBE uhumm,m. = IR e e e e emm s ARE oo i

When writing to advertisers please mention Popular Mechanica
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EASIER WAY
TO SUCCESS

ELECTRICITY

LEARN THE GREATEST INDUSTRY OF THE AGE —TRAIN NOW FOR A REAL FUTURE

Finance Your Tralnmg.

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

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

Here is YOUR opportunity. Every day brings news of new developments in this fascinating, big-pay
field, with new jobs and a greater future for the trained man than ever before. I you are ambitioos
to get ahead, I want to help you. MAIL THE COUPON BELOW and I"ll tell you about my finance
plan, which has enabled thousands to get Coyne Training with very little money. Get training first,

then tonke 18 months to complete small monthly tuition payments s.tn.mng Fl E
MONTHS after you begin your training. NOT a Home study 'ﬁf c m

Learn By Doing In 90 Days

The great Coyne Shops are famous the world over for their unusual Learn-by- PROOF ﬂ-tm. 'ﬂl-

Dwing metl Iul' practical, individual instruction. There is no book study, no

reciting—you learn quickly and thoroughly by doing actual jobs under the ..

pertonal guidance of trained instructors, on a great outlay of machinery and ﬂ!u?:-_:f{_ﬂ;i!:}lghﬁtﬂﬁﬂiLa&ﬁ?:l:ﬂ'u '*"'-ll—t:ﬂi.:;i?k..“lh:ﬂ
equipment assembled strictly for training purposes. That s why, in 12 short  weeks after leaving school 1 took @ wiring job,"
weeks, we are able Lo take fellows without previous expericnce or a lot of book reports E. O, Berndt of [Hinois, “and the profts from

learning, and train them for their start to a real future. this one job alone more than paid for the entire
Hm E“ﬂ course,”” A. C. Hoehnle aof Oldo says © Received several
mises in pay, due to the troining I received ot
WHILE LEARNING DIESEL OPERATOR Coyvne.” And 1 could quote from hundreds of similar
I vou meed part-time work to ARMATURE WINDER letters from successful Coyne-trained men. What
help pay living expenses while at AND TER they have done, you should be able to dol
school, tell ua your problems amd UBST ERA
we may be able to help you ns we § 'ttitma TOR GET THE FACTS...
have hundreds of other students. AU CLAN C s ¢ ch "
Then, after you graduate, our Free INVENTOR : mfgl}::ldq ]:‘i: EE;::“ tlsag?}tzrﬁ‘:ptrlj“ to this nml'
L;l:lr-ll:li'-:_n‘:::é E::'Lr.1:ﬁ’1:ﬁ:tw|:ﬁg_t MAINTENANCE ELECTRICIAN training is tested. And it costs you pothing to fnd
SERYICE STATION OWNER out nbout this nmazingly cosy, practical way to learn

ivery Coyne gradoate olso re- Electricity. Simply mail the eoupon below and

ceives a Life Scholarship, with and many other money-making opportun-

free technical and business -u.n-u;c itiea In the Electrical field. Learn by actual b'u E‘ “'.:!ll?huu} the I‘.iln.1fll:|l! er’!‘ i
and privilege of review atany time work on real dynamos, engines, power "1’”:1_"” L!'n':’t"l':l": - ipdonyt 54:1[-:
without additional tuition charge. machinery, autos, switchboords — equip- P el gl G o)

ment ranging from door bells to Ia
I,mwer motors, controls and geperators,
ull operation every day.

DIESEL ENGINES Send Today for

REFRIGERATION this FREE Book!
AIR CONDITIONING a
T‘l-u.-net tn:?_ f:l.il‘. ﬂ-nw':nnl ir:-{luulﬂmRﬁﬁ'lcg H.C.LEWI1S, President | °
opportunities to the trained man. 1 -
nﬁ& I'm including instruction in I}Ing.url .%-mml*ml‘
Engines, Ejectric Refrigerntion ond Air 500 5. Paulina St., Dept. #5.72, m 1L
Conditioning at oo extra cost. Without obligating me, send full detafls of youp
.;Plyfl:'il"ulrinnl-.?‘: 'hﬂ’l- irnduacion’™ I’lann.u.n?Bl‘
ree [llustrated Catalog.
HOME OF COYNESHOPS I
Thi= is our fircproof modern home whereln .
iz installed thousands of dollars worth of Name,,.covivesnsntasasnrsbansas srasess .
Electrical uipment. Every comfort n.m:l
convenience has been arranged to make i.
happy and contented during your train .Add‘rrs: .................................... .
H. €. LEWIS, PRESIDENT FOUMDED IE“
ELECTRICAL SCHOOL ICJI'}' ............................ Siate..... S

500 S, Paulina St., Dept, 56-72, Chicago,lll. l Mail in envelope or pastc on a postcard.

When writing to advertisers please montion Popular Mechasics



Okmulges, Dkia,
Hazelton, Pa.

Des Moines, lowa
Sioux City, lown

of States, Cities and
Institutions in which
GRADUATES of
L A.S. were placed in
positions as Finger
Print Experts!

Miami, Florida
Orlando, Florida
York, Pa.

El Paso, Toxas
Everoti., Wash,
Geheneciady, N. Y,
Alhambra, Calil.
Livingston, Mont.
Saginaw, Mich,
Fort Cellins, Celg,
Bedford, Ohio

Huntington, W. Va.
Salt Lake City, U.
Taft, Califernia
Jamestown, N. Y.
Flﬂanlxﬂlln. Pa.

Rockester, N. Y.

Be A
l-mtlmlunl
ldentification Expert;

Stats of Wash, Calgary, Alta., Can. D"::{:irﬂlll.\M
State of Michigan Houston, Texas East {:Mnn. Ind.
State of Utah Waterlon, lows Grean ? Wi,
Stnte of Dhis Yietoria, B. C. Mogona, Texms
Duluth, Minn, Batan Reupe, La. Nesuah, Wis.
Detrait, Mich. Allantis City, N. J. Klnplhhi. Okl
Pusbls, Cala. E. Lansing, Mich, ralia, Wash.
ldahe F'":ﬁ Idaha Giobe, Arirona Bismarek, N, D,
Opde I".E-. bats hllliil. Dnhi“l:u, glnninﬂ;n."u%*
Lorain Ca., e ) . uyahoga Falls,
Bt Paul, Minn. Hlm“i. Rock Island, 111,
Pittsburgh, Pa. Ferndale, Mich. Philadeiphia, Pa.
Linceln, Nebr. MeAlester, Okla. Astoria, Oregon
Birmingham, Ala, Negaunee, Mich. Pendleton, Ind,
Columbus I:Hm Lawton, Okia, Bt. Joseph, Mao.
Havana, Gub Crown Paint, Ind, Stats of 1linsls
New Hawen, l.‘.a-nn. Bay City, Mich. State of lows
Great Falls, Mont, Roanoks, Va. Btate of Idaho
Galveston, Texan Glendale. Calif, Sinte of Colorado
Pansacola, Fila. Hawniian Islands Lima, Ohio
Stillwater, Okia Drumright, Okla. Selma, M. C,

Want a Regular
Monthly Salary?

Investigate this opportunity to earn a regular monthly salary

share in Rewards—the same opportunity which appealed
to those hundreds of Institute of Applied Science Graduates
sow holding positions in the partial list of States. Cities and
Institutions shown here. And onetofifteen L A. S. Graduates
are employed on regular monthly salaries by each burean
listed. Be a Finger Print and Secret Service Operator] Write
for Free details how you can train at home in spare time to

enter this voung, swiftly-growing prof

FREE 5 ol 5e Mae 1 s eyt | P

wﬂunrludmm! Frea Reporta and [llostratsd Print
. tha sama qu{:’mlﬁm hﬂ hundreds fa!u. E
now earnlng & monthly

:--"------H---------.--------.-‘

Institute of Applied Sclence, i3s58 | |

- § 1920 Sunnyside Ave., ﬁlcm-. [
Gentlamen: — Without any obligation on hatever, send 0

B me the Reports f Operator N .!a-l-o I! trl.t-dl‘mﬂuultl
B on Finger Prln:l. and your l:'. ﬂﬂﬂﬂl’m Easy Terms Ofer.
will HOT be sent to boys under 17 years of age. [

| L O U =
T L TR s A Age.ooeneo... ]

l----.-.---.----------------.-----.
When writing please mention Popular Mechanics
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DON'T BUY

guitars, mandoling,
banjos, drums or Elec-
tric Hawaiian puitars
s until you have
' tried the
Slingerland
Mav-Bell
Violin Craft.
Guaranteed
more for your
money. A
wonderful
snappy, pow nrful

and pleasing tnnu
Over 100 styles at surprisingly low prices
and sold on easy pay-
ments by all leading

music dealers.

Send for Free
Catalog. Mention in-
strument wanted and
nearest music dealer.

]

Cut This Adv.
Out — Good
for $1.00
Credit

Write today:

Slingerland Mu:nul Instrument Mfg. Co.,
1325 Belden Ave., Chicago, lllinois

TECHNICAL AXD AFPLIED COURSES Nonssssnilils
|rl1|.|l|||:L TIME AND MONEY BAVED, Degres in 3 ym.
[E mik i 1 e, Fleotrienl, Meohsmbeal, Al ilegtamd, Errue I:u"u,
uﬂrml.mhf Civdl, “l.‘h'l.

Erirsal-
Btk St Pk hﬁ'hl—'ﬂ intensive courses in ™

nt, Thafting, All roarses inelude
Liom, Dhiesel, nnd Akr-Condiloning. Low tultlon
mudern Fﬂ'lli'ﬂ'ﬂlllhl Part-lime work for room l.qd. ITih
rag,  Thousands of sseessful groduntes is 1. B. md foosk
nmide,  Approvel by Isdostry, endorssd by t-d::p-.nm B
slamni, Owe mnd te-year pouarses legin in Sepl, Blhort eusrsss
apen the year Fonsd &l“pﬂm free,
FINLAY ENQINEERING COLLEGE

1001 Indlans Avenus I;.q:.-

Make this your
life-time eareer

Wonderful, money-making opportunities.
Men, women., Growlng fleld. Become a
Commercial Photographer ; a News, Ad-
vertising, Portrait or Motlon Picturs Pho-
tographer. Personal Attendance or Homae
Study training. 26th year. Free Booklet.

sz NEW YORK INSTITUTE OF PHOTOGRAPHY
'PHOTGGHAPHT 10 West 33 Street (Dept. 49) New York

Chy, Ma,

Dlw.-lnp your msbility with personal instruction froman
internationa lly-known oartoonist. His exeluslve, sueonmm
WELL Tl smiblinl ol ilmwlng and eresting ldons makes b sy io niiain
supoess.  Write for details of Lhis efeeptional bome-siudy course,
Mational School of Cartooning, 437 Penton Bullding, Cleveland, Ohio

100% Improvement Guarantesd

We build, strengthen the voenl organs—nof with
rinping leszons— but by fundamentally sound and
seiantifically sorreot sllont exereises . . . and absolute-
Iy gunranier to Im prove any singing nrﬂ;mklnu’mun:
af ouut 100 ... Write for wundedful voiee bool—wnt free, Leamn
L WHY wou ean n.l- hays Lhe woipe you wani, No liersiyre seuk
W Lo smyuss under 17 years enles plgnedd Dy 1_1.r'r|L
PERFECT VOICE INSTITUTE, Studic 1358
G4 E. Lake 5t., Chi cago
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i was always held back because I didn’t go through
High School. But now this amazing new, easy book
has helped me make up for it—RIGHT AT HOME!"’

2 YOUR advancement being

hindered by lack of more
schooling? Do “circumstances”
seem to keep you in a rut—side-
tracked from jobs and opportuni-
ties you know you have the
brains and ability to handle?

If YOU have been handicapped
because you missed

been eliminated. Everything ia in simple,
evervidny lnngunge.

Only thus ean all these twenty subjects
be 'mcﬁmlmi in one amanzing volume — a
book that s actusally fun to read! Not
like wour past ideas of o “‘schoolbook™!
Muore like s wise, helpful friend telling you
fucts you want nnd need!

Yet this book, "High Behool Seli-
Taught,” is specinlly arranged so you do

not hnve to ask for helpfrom

High School — or had
to quit before graduat-
ing—thia fascinating new
book will help you make it
up—in just a few minutes a
day of plensant reading! In
f very short time you ocan
have n surprising NITI-THI'!.II.I.’!
of English, Mathematics,
Peychology, History, Liter-
ature, and other important
subjects every successful
person is able to discuss.

Takes Up TWENTY Different
High School Subjects

Up to now, no single volume has ever
put the very backbone of a High Sehool
education into such brief yot
effective form. All umn-

IT3 MISSING HIGH SCHOOL
THAT KEEFS YOU FROM /
GETTING AHEAD, JIM |

anyoneelse. Andfascinating
Seli-Tosta following ench
section help you check your
newly-gained knowledgs.

The Big Question

Today

It is more vital NOW
than ever to have the
essentinls of o High
Behool training.  The
firat gquestion today ia,
“Have you n igh
Sehool Edueation?" Without it, you are
regarded as poorly equipped for positions
that offer real salaries and futures.

And everyone ean tell by the way you
talk—and from the subjects that puzzle
you—whether you have a high school
background, They "grade” you accord-

necessary words nre oub.
You rend quickly, easily—
you remember what {ou
read. Useless repetition has

EVEN FINISHED HIGH SCHOOL?

ingly, They may be sorry you missed

this schooling. But vou

fon't want pity! You

WHAT FUTURE WOULD | HAVE ‘wl::,r.L Lo I!;: o nnoegual
MAREYING A FELLOW WHO NEVER footing: admired as an

individual, weleomed as
i friend or busi-

These 20 High
Ichullub]sti
MNow Made Easy

Good English
Civicr and Govern=

Frvanl
Short Histary af

United Stales
English Literaturs
Biology
e
Paychology
Classics of World

Literature
Chemistr
Ancienl History
Medieval History
Maodern History
Elermentary Algebra
Franch
Artranamy

hyaien
Plane Geamelry
5, inh

hyaialofy

he Aris
J"':;fl Fnc'[ll }f
mﬂ:rn o

NeEs nEsoCinte,

31 98

=t you Kesp
It 2

SECTION

134

And now you can be! In fact—your
new high school training will netually
be fresher in your mind than it is today
for many who gradusted years ago!

SEND NO MONEY

This remarkable volume will be sent
with & gusranter of complete gatisfac-
tion. Tlnless it proves it will give you
the training we promise, we do pot want
you to spend one cent for it.

Send no money with the 5-DAY EX-
AMINATION COUPON below. When
postman delivers book to you, deposit
with him only $1.98, plus few cents
postage. Then read it. Bee n:_cu.trl]r
what it ean do for you, how much it will
help you. If not convineed that here, at
last, is the help you need to get ahead—
simply return book to us within 5 days,
and its ecost will be refunded immedi-
ately. Muail coupon NOW to: HOME=
EDUCATION BUREAU, Dept. 211,
386 Fourth Ave., New York, N. Y.

HOME-EDUCATION BUREAU,
Dept. 211, 386 d4th Ave., New York, N. ¥.
Moase msnd “High School Sell-Taught."
When postman delivers it, in plain wrapper, I
will depomit with him only $1.08 plus few renta
poatage. I will examine it for five days. [f I am
not complotely satisfied, I will return it and you
will refund my 8108,

HNEmB. . .cooisssnissssssassssnsannmssbnsiss

ORI o o oo e e Biate. ooiuan "
[0 Cheek bere il enclosing"$1.08 'WITH this
cougen, in which ense we will pay the postmge-—
you sive. Same moturn and refund privilegs
nppliea, of sorse.

When writing to advertisers please mention Popular Mechanics
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ARADIO

ANY MAKE

-

Broadcasting

chiet OPETC, tion

510 a Week in Spare Time

“My work has eonsisted of Rad
HEF\'?I‘II!IE. with snme Puh!rlf- .1:1'.'1';-3
Eystems work—all I my spare time
M edrnings in Radio amiunt to albmut
10 0 week." —WTLLIAM MEYER
J05 Ridege Rosd, Hu[mrt. Toad, .

or Four Stores
when 1 et
;";"'E{}pw months
for the gourse

am now Kadio

anager |

— Fur-

M- 4
(ilhig -"IL""ﬁ' s
1535 Siada St.

P;w: H::inm Payss300 5 Month
: O Ve my owpy
R
Honal Hadig ¥ ANFaln t :
BN B s PRANKT pepon M
N, Folton'se,, 1=nrrmrnuﬂun i';_f':?:f

th
g First Mon
Earned 200 re Time

ﬁapr 1 madde 8 bl
\n Epare time, llErmt S
Wit CHinay

n " i

di
= ome efady
. Liaining id mese
r - men far ths
Mnabls Indusiry
than nny by
i | mai o Agerios

HERE'S PROOF

THAT MY TRAINING PAYS

50575 A WEEK

| Will Train You at Home—
mail coupon for FREE Book

Do you want to make more money? Radio offers you
many opportunities for well-paying spare time and
full time jobs. And you don't have to give up your
present job or leave home and spend a lot of money to
become a Radio Expert.

Many Radio Experts Make
$30, $50, §75 a Week

Radio broadeasting statlons employ éngineers, operators, station
managers and pay up to $5,000 a year. Spare time Radio set
servicing pays as muoch ns $200 to 8500 a year—full time jobs with
Hadio jobbers, monufncturers and dealers ns much as $30, $50,
75 a week, Many Radio Experts operate their own full time or
part time Radio sales and service businesses. Radio manufne-
turers and jobbers employ testers, inspectors, foremen, engineers,
servicemen, paying up to $6:000 a year. Hadio operators on ships
pot pood pay and see the world besides. Automobile, police,
avintion, commercial Radio, and loud speaker systems are newer
fialds offering good opportunities now and for the future. Tele-
vision promisés to opén many good jobs soon., Men I have
trained are holding good jobs in these branches of Radio. Read
their statements, Mail the coupon.

There's a Real Future in Radio
for Well-Trained Men

Radio already gives jobs to more than 300,000 people, In 1935
cver £300,000,000 worth of sets, tubes and parts were sold—an
inereass of 209 over 1934! Ower 1,100,000 suto Radios were
sold in 1935, 25% more than in 1934! 22,000,000 homes are to-
day equipped with Hadics;, and every year milliona of these sets
go out of date and are replaced with newer models. Millions
more need servicing, new tubes, repairs, ete. Broadeasting
stationa pay their employees (exclusive of artists) more t.I?a.n
£23,000,000 a year! And Radio is a new industry, still growing
fast! A few hundred $30 $50, £75-a-week jobs have grown to
thousands in less than 20 years!

Many Make 55, $10, 515 a Week

Extra in Spare Time
While Learning
Practically every neighborhood needs a good spare time service-
man. The day you enroll I start sending you Extra Money Job
Hheets. They show you how to do Radio repair jobs that you can
cash in on quiekly! Throughout your training I send you pluns
that make good spare time money—8$200 to $500 a year—{or
hundreds of fellows. My training is famous ps ' the Course that
pays for iteelf."

THE TESTED WAY TO

When writing to advertisers please mention Popular Mechanics
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SET SERVICING. Spare time set servicing pavs
many 25, 810, 815 a woek oxtra while learning, Full

Hme seevicing pays a8 much na 8350, 350, 875 0 weels,

EROADCAST~-
ING STATIONS.
Employ managers,
englneers, oper-
ptors, Instulintinn

I Give You Practical Experience And malntenanca

fien Tor [isclnating
My Course is not all book training, 1 send you specinl Radio  jobs and pay up to
et pment nnd shiow Vil liow to soncduaet « Yperiments andd ||'.4I:-E £5.0000 a yeat,
oirpuits which illustrate mmportant principles usel in modern
Rmlio receivers, broadenst stations and logd speuker installp-
tinns, [ show you how (o buld tosting apparatus for use io spare
time work from this equipment. This 50=50 method of traming
makes lparning at home interesting, {ascinating, practieal,

You Get a Money-Back Agreement
I nm &0 sure that [ ean train vou suocessfully that T agree in
writing to Felund every penny voil pay e if vou are not satisfocd
with my Lessons amd Instruction Service when yvou hmsh, 11
senid you o copy of this agreement with my Free Book,

Find Out What Radio OHers You

Act Today, Mail the coupon now for *'Rich Rewards in Radio,"”
It's free to any fellow over 186 yvears ald. It desoribes Radin's
Epnre timi and full time opportontes and those eoming in Tele=
vision; tells about my traingng in Rado and Telovision; shows
vour petunl lettors from men [ have trained, telling what they ore
doing and earming, Find out what Hadio offers YOU! MAILL
THE COUPON in an onvelope, or paste
on n posteard—NOW!

J. E. SMITH, Pres., National Radio Institute
Dept. GMP
Washington,

LOUD SPEAKER
SYSTEMS. Nullding,
ingtalilioe, servicing and
opernting publie ad-
dre=ss syaioms 18 another
growing feld for met
wiell trnined o adio.

AUTOMORBILE
RADID. Another new
Hadio felil—aelling, ine
stalling, servicing. Ona
millon or more aillo
owners will install rndio
pota within a Year.

[ ]
-
J. E. SMITH, President, Dept. 6MP :
Matlonal Hodio lnstioute, Washingron, Iy, iC. =
Diear Mr. Smith; Without obllgnting me, send * Rich Rewnrds in Badio,” which =~
points out the spare time and full time opportunities in Hadio and explains your =
S50 method of trainlng men at home (b spare time to become Hadio Experts. :
(" ensEe Write Plalnly.) ™
|
|
WAME oo v a s s aa f e AR AGE. . vcuus :
]
[ |
R . oo n s B e B e R R ARTF R NN R T R u
"
.
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esel engines—because of their high efficiency, de-
pendability, and economy of operation—are fast replac-
ing steam and gasoline m:rm in power plants, motor trucks and
hu"l.l"::: mlummlucm ships, mrml I’t.Iul mnﬂﬁ# drfedg?.
P, £ —ﬁpcm:l up An incres num of well-
Jnhuf:rDlHEJtﬂl.nedmeMﬁeldn?DmadEn Mr_r
is on the u and continually e:pandm It wn
!I'.L-al:l:.r emp umﬂt and advancement for t
ned in this new industry—as long as the
Yuu get complete information on all the
velopments—two- and four-stroke
amd heavy-duty t irpn Dviesel-electric m::rl
—in our course. [ncludes all text material—wi
grams for quick understanding of this new power.

syslema, elc.
special dia-

AUDELS Carpenters
and Bmlders Guides

inside Trads Information
. for [ilﬂt':tl Buailsders, Julﬂd-
i Beanks En
o famict &::::;T e B Jodonkars Thek

hi-n-_lJuM il wanl—
inrluding new methods, jde
pollutions, FyelEma &
P -mlng--, .q‘n
sy wouree fur the
spprentios and student. A
frall helper and
ukhk-_lﬂwl'nﬂ Eor Lhn manter

'I-imu Bl L1

R -
sp |

Wark, Betber Work and Bei-
‘ﬂwh'rr q“‘h st

T eed madl the FHEE COU-
FON below,

lmlﬁ'l’rﬂlnlmﬂn-ﬂnl

How ta use the steel sguare—THow to file and st
mwe—[low io build furniture—How to us =»

mitre ba ow to use Lhe ahalk line—How to use
rules and sealrs—IHow to maks joinw—Carpenism
nrithmetie—Solving mensuration problems—Es-
timating strength al Umbers—How to set girders
and aills—How to frame houses and roafe—I1low 1o
ul-hnltu costs—How to build houses, barns, ga-
wa, ete.—How to read and dmw
plnnl--Drleu: up specifications—How to ez~
eavaie—How 1o use settings 12, 13 and 17 on the
ateel squarc—IHow to bui :ﬂm:nu and scalolde—
akylichts—How to build staire—How to put on
interior trim=—I{ow to hang doore—How to ln
lay floore—How to paint.

THEO. AUDEL & ﬂll.. 89 W. 23rd St., New York City

Mall Audals n-ps. Cuides, duys’ i
;‘r-ﬂl r-aml: 51 in T --d 51 mthi.r ustil HL %hﬁﬂ%dﬂaz:

55 S EE RS RS R waasoFBla
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Engineer

Is Your Job Safe

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

threatening the present jobs
of thousands of workers.

Ifjobs in your line are steadi-
ly growing scarcer, you owe it
'lﬂ Fﬂurs to investigate this

progressive, uncrowded
: lme. that will offer good open-
| ings for many years to come.

Dlesel—'rhe Newest, Fastest-Growme Power

ig new industry and grow up with

MNow is your chance to grt intoa b
¥ no competi-

it to an important position. Today there js practi

tion in the Diese]l feld, but the inmul.n: use of Dicscl engines will
result in keen rm-nmutmn for jobs in the oear future. By starting
your Lraining now, you can keep ahend of such competition.

What This New Field Offers You

Get our Free Diesel Booklet and learn all about this newest,

fastest-growing line—its opportunities and requirements, Find out
what t Dmd ficld offers you—how rapidly the Ddesel ind
has de during the ﬁ.lt vears—the large num

Driesel e o n:ﬂsuariuh:iumuu!ncturrﬂ tudlv-hml quickly
you caf obtain o complete understanding of Diese] engine principles
and operation by home study dinng your spare time—withoul inter-

fering with your regular wor
u:l“ for infermation jnvolves no obligation — but it may mark
ormation.

the turning point in your life. Write TODAY for full inf

American School, Dept. D-845, Drexel Avenue at 58th Street, Chicago, lllineis
Turn Your Spare Time

into Dollars
LEARN MECHANICAL DENTISTRY

A profession offering umn H.mltll
'lI“I"tl.ll'll"'l'l Most modern
eomplete course embrani Htr!
branch from Plate to Porcelaln Work,
which prepares you to work for Den-
tists or start your own business, Indi-
vidusl lnntnrrtmn—r— n:rnrnul truln:lm*
in day or TilRith school, Ke—n0
classes.  Catalog upon rﬁqumt.
Dapt. TIS

McCARRIE SCHOOL

OF MECHANICAL DENTISTRY

207 M. Broad St Phila., Pa,

AUTOMOBILE HhGING New Book

(FOURTH ED
Nine Chapters—66 (llustrations of dirt, mmlrt and l.‘hll'l'll'lillmhlp
cars and drivers. How to bulld cars and bodies
—]14 plates \mrkln: drawings. Convertl
gtock cars to 135 m.ph. meers, ADEwers
ﬂueﬂllum on  spesling un ura bnlmee.

. revs., rules, .Hedl' rack
r\ﬁ:unlu ete. Postpald $1.00, ('.".'El.l}. $1.12.
Kuns, Dept. B,

Order NOW, i
natl, Ohio,

Madisonville, Gin
DECGREE IN

ENGINEERING7%5%:xs

B.5. Degree In Electrical, Civil, Chemieal, Radis, Me=
chanieal or Aecrcnautical Engineering in two yeara,
ILHIt‘llﬂ lnhu InEd“mll:l unur utilm l’.thmt""anllmmr-

ere, Earn n. paratory
I;l'u:rﬁ:::t Enter Dee., le June, Sept. Catalog.

Inpiana TecHNICAL COLLEGE

220 East Washington S1.. Fort Wayns, Indlana

~LEARN JIUJITSU

from AMERICA'S LEADING INSTRUCTORS

Become a qualified Jiu-Jitsu Instructor In 90
Excellent social and fnancial benelits
schoal. For free

dayi.
afforded aradustes of this

booklet, write

The American School of Jiu-J lhu
P. Q. 382 Dept. 6 Toranta, Oint
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BE A R A D I O ﬁgn THE uﬁni'rlnr rﬁincl.n%:;
. i S il
EXPERT g o

Kandall ©loogh H. €. Tittle
L E Chiel Enginecr, Chief Radio Engineer,
a Clough-Brengle Co. feneral Household
Utilites (Grunow.
E. E. Gramer
Chiel Enginear, Dr. €. M. Blackburn
Standnard Amxnt. Factory Managger
Transforrmer P, . Malloy & Company,
R E A l RAD l o Corparation. MIrs. of i‘ln':illn Apparatus.,
Harl E. Haasel F. L. Howard
e —— Chiel Enginesr, Chilel Eniginesr,
Panith HRadia Ml i s Televislon
Corporntion, Institute.

ENGINEE'_RS

RAY D, $MITH, Pres, B-T-i
If you're dissatisfied with small pay
—lay-offs and an uncertain future
—here’s an opportunity that's too
good to miss. At the cost of only
the time it takes you to mail the coupon,

you can get my big FREE book,
YRADIO'S FUTURE AND YOUR

HAS MADE $250 IN
RADIO IN ONE WEEK

OPPORTUNITY.” This book tells how you can learn at home und:r the super- Wl;l'l. T.
vision of factory engineers, to make more money almost at once in Radio— Ridd,
whether you want to make Radio your life's work, or use it to pick up an extra Verdun,
$5 to $20 a week in your spare time. P. Q.,

Canada,
formerly
an S18 a
week car
washer,
averages
m o r e

TRAIN NOW FOR GOOD PAY FULL-TIME
AND SPARE-TIME JOBS THAT PAY UP TO
than %75

s75 A WEEK (and more) i 08 o Ry

il
Now is the ilme to get Into Radic. 1935 was its bigpest yoar. Over § milllon new sets sold He savs: “Have made $250 in single
Crver 30 million dollars paid for serviee alons in 1955, Where only a few hundred men wers weele B-T-1 is entirely responsible
employed a ahort time ago, thousands are employed today. And whers 8 hundred jobs paid i & : k
up to $T8 & week—there are thousands of such jobs today—many paving even more.  Aful Or my success.
new Jobs are being crested all the time—7full time jobs and spare time jobs. Get my book =
and see how easy it I3 to learm at home for this good-pay work.

‘“Shop Training' for the Home

R-T-1I Tralning 13 different than any tralning you ever beamd about, It ecomes to yoil right
from the heart of the Radio Industry—right out of the factorles where Rudio sets and other
waonum-tohe devices are made. It was planned and prepared and 1s supervised by big radio
engineera IN these foctories—by men appointed for the purppse. This means that trained
the I-T-I way, you'll be trained as the Hadlo Industry wants you trained—just ns the Radio
Indusiry, lt=elf, would train you If it was dolng the jols,

o = I

Television, Photo Electric Cells, Public Address STARTING SALARY HIGH-
Systems Included EST HE EVER EARNED

Nadin service work Is only the starting point In R-T-1 Training. From there it will take Harold Apley, 2658 Brookside Ave.,

your through the whole field of Iadio and KElestronles, Yon will learn about every new

dovelopment, ineluding Televisdon, so you'll be ready when Television breaks. You®ll also Indianapolis, made as high as $30 a

Jearn the big money subjects such as Aviatlon and Auto Radio: Publle Address Systems; week in spare time while getting his
how to handle Photo Cells; Sound 1fecture Reconding, Etco, R.T.I. training. Starting on a TEgil-
|.'-.|.r job, nEhmml IJEI'_".':I.I,11.¢ of his train-

F | w“.rldng Qutfits Furnished ing he ‘said: ““This jiob is starting me

in at better pay than I ever got on
HBtart almost at once doing part time radlo work, 1 furnish 4 outflts of apparatus that you any job before.”

build into test equipment with which you cen do actuel jobs and earn exien money, Ay
Training pays Its own way anmd you get your monesy back I Dot satisfled. M AI L F E E E
Age or Lack of Experience No Handicap COUPON BOOK

You don™t have to e g hlgh school gradusts, nor even have finlshed the grades, My Tralning
is so slmple, easy, and practical, that the average man, regordless of age, educatlon, or
previous experlence can master it. 1t offers the chance you have wanied to ger out of o
small-pay, no-future job, into good pay work with a future, in Radio and all its branches,

Get My Big New Free Book

INVESTIGATE! Tearn why R-T-1 Training | different, Find out why R-T-I Trained men
get "CQuick Hesults™ and " Big Hesulta** Send for your copy of “"Radio’s Future and Your
Opportunity™” today. It tells you about Hadio's amazing opportunities. 1t deseribes my
approved lnﬂhl.n: It tells what H-T-1 studenis are doing and making. It gives the history
of my Ad I.IMI Doard and 60 endorsing manofacturers. It's FREE, Clip, sign and mail
coupon Illu:li NOwW|

RAY D. SMITH, President,

Radic & Television Institute(R-T-1)
2130 Lawrence Ave., Dept. 18,
Chicago, lil.

et iR e Tg ireer Dirscied | nd
Tesdiistry-Endorssd  method of tralning rmen

guickly and Inexpensively st home in thele
spare time to be Radio PerLE,

NAME socsannsssnsnd sE s A FE TR w

RAY D.SMITH, President

(®) RADIO AND TELEVISION INSTITUTE
De

pt. 18 [ ] 2130 Lawrence Ave. [ ] CHICAGOD

AdAreas. . s ccssssssbssssssns ARB. o uus

Clrsssssnsasnsassonwesss DT ssssnn

When writing to advertisers please mention Popular Mechanics



18A

Know Ele,ctrlcltyas
Experts KnowlIt/ |

— and get an expert’s pay

Recovery has begun! The months ahead are
charged with significance and expectation. What
will you do to get the jump on the other fellow?
Thousands of men have usec

The Croft Library of
Practical Electricity

A combined home-study course and reference
li of master electrical practice.

7 VOLUMES, 300 PAGES, 2100 ILLUSTHATIONS

THIE Craft Library |8 & complete clectrical oducator. It s founded
on practier—on 20 yvears of shirt-aleeve expericnoe—on work ns
It is actually done.  I6 18 Jammed from eover to eover with the kind
of hard-hesded facts you want, Written so that the beginner ean
easlly understand It yet 8o sound, so thorough, that it is the dall
gulde of 50,000 highly pald cleetrieal workers and engineers. Cro
tells you the things you nesd to know about motors, geteratorns,
armatures, commutators, transformers, oirouits, switechboards, dis-
tributlon systems—electrion]l machinery of every ty wirlng for
light and power—wiring of finished bulldings—underwriters’ and
municipal requirements—Illumination in Its every phase—the most
Improved methods of lighting—lamps amd lamp efects, ete—how
to do a complete job, from cstimating it, to eompletion,

FREE~—if you act now
Kushlan’s HANDBOOK OF
INDUSTRIAL ELECTRICITY

Assoon os you deelde to pocept the Crofi Library, we will glve you
asolutely free, a copy of this handy moanunl. Kushlan's Hand-
book 18 o regular Gbd-page MeGraw-Hill book, compaet l'i.-i':::i h to

, hiw=

fit in your tool Kit or pocket. that gives a wealth of
construction,

to=do-it Information [or those engnged In electri
malntennnes, testing, inspection and contracting.

No money down — easy payments

Fill in and mall the soupon sttached and we will send you the
entlre set of soven volumos [or 10 days' Froo Exasmination. We
take all the risk—you assume no obligation. If you deside to keep
the books, send E1L.60 In 10 days and the balance ot the rate of £2.00
a month, and get Kushlan's useful Handbook free, In addition. Send
the soupon NOW and see the books for yourself.

II‘REE EXAMINATION COUPGN I

I McGraw-Hill Book Co., 338 W. dlnd St., New York. I

l Bend for 10 days’ free examination the Croft Library of Practieal l

l Eleetrieity. 1l satisinetory I will send you S1.50 In 10 days I
amd £2.00 monthly untl]l the price of $10.50 is pu.].d ll' not

l wantad, T will return the books postpald. pon receipt of my I
Nirst ment of £1L.560 yvou are to send me n co of hushlan's

| Handbook of Industrial Electricity, sbsolutely free. (To lnsure |

I prompt shipment, write plalnly and #ill in lines.) '

l E 1 e e B oy o 0 R e g S e I

= T T T T I e I

l ORI af ood o sha e DL R R g e T e L R

l ORI - oy cone o e im0 S e PM—I11-36 l
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about every

Hobby and

Special Interest

quickly answered by the
NEW MERRIAM-WEBSTER

DO YOU LIKE
sailing? Or
building ship-
models? Can you name bulferflies,
birds? Are you acquainted with the
wonders of the microscope? These
and all other hobbies are fully de-
scribed in Webster, with hundreds
of detailed illustrations, half tones,
and color plates. Every science, arl,
and profession is covered in the New
Merriam -Webster with the same un-
p{mdnntod thoroughness, 600,000 en-
tries—122,000 more than in any other
dictionary. 3,350 pages. Edited by 207
authorities. See it at your bookdealar’s.
Write for illustrated new booklet,
“Through Wonderland with Webster™

G. & C. MERRIAM CO.
Dept. 680 Springfield, Mass.

The Supreme Authority—A New Creation

WEBSTER'S NEW INTERNATIONAL
DICTIONARY Second Edition

CARTODN Your waY
{27 7o SUCCESS/

=/ DON'T COPY —LEARN TO ORIGINATE!
RATE I'I'I.IH.'\’E will tench Foui FOW e CREATE ORIGI- 5235

NA.I.EM.I.J
tatns 58 § lmml il rln!l.l.l.l Course eon-

rations. .M.Ilu Only o o
R.l‘I"EBI.IIIH.SSEHI:IUL, Dept.M-X BOX 2194, Cleveland, Ohia

fé., <t

"Mow o l'il
i 1 il
e 18T,

¥ dil=ll T
‘HI-MII.'rH.

wrilte I|'. '| "l ||I

J!
W -|1|'. l'. W,
Karigas City, Ma,

Splendid opportunities. Prepare in spare
time. Easy plan. No previous experience
nesded, common school education sulficient.
Send for free booklet “Opportunities in Pho-
tumph,‘. . particulors and rl:uulrﬂnmu.

n Scheol of m "

- |
at Hw 2601 MIehIEn Avas Dept. 353,

GOVT.JOBS

1 LA,
418 Ridge Bidy.,

SALARY }nlgﬁﬂﬂlﬂ Clk. E ;Eosz'g:fm
Fer o
ALV ( (1. F. D. Carrier  ( )Auditor
1Epecial Agent { }Sienographer
Y ustoms Inspector { )18, Border Patrol

Wity Mail Carrier ({ )Telephone Opr.

L)

i
5901'0
s1I75 §
[

L

ME D, E‘I-rcl: P E ]l:;ﬂehlmn
MORTHLY g Al
M E N ¥ Typiat { )File Clerk
2 OIMENT INSTRUCTIOM SERVICE
Dept. 111 St. Louls, Me.
WOMEH E.Mmmt enlars “"How to Gualify for
wvernment Fa

T reanitlus, T VALL BENT 3

Afe Rande fu

WNamb. .svciasssnsnns P S sasnmae
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THE TRUTH ABOUT
|| DIESEL

L ] Cle-j-'|y Told

® Profusely Illustrated.
@ /é"njthrjntdtwﬁh Written.

® A Standard by which
YOU CAN JUDGE

the importance and signi-
ficance of this field to

\ the world today.

A FREE COPY A g 4
of the "March of Diesel” will be sent without cost or B

obligation (while supply lasts) to those men who are SEﬂ'd CGUDUH_
interested in the history, the S'-"GW”H, the magnitude and l{ or your copy

the future of the Diesel . . . . . . . . TODAY

e
USE NEAREST ADDRESS

N e — T T "

BOSTON, 114 Brookline Avenue HEMPHILL DIESEL SCHOOLS

-
I

|

NEW YORK, 31-26 Queens Blvd, LI City | (Addresses at left)

DETROIT, 2341 West Lafayette Blvd. i | am interested in Diesel. Please send me free copy of “"March
CHICAGO, 2014 Learrabee Street | of Diesel”, and information on your training.

MEMPHIS, 417 Monroe Avenue i

LOS ANGELES, 2120 San Fernando Road |

SEATTLE, 501 Westlake North !

VANCOUVER, B.C, 1363 Gronville 5t. L e e oo L

MName Age

T S S |
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Interesting naval cover from Shanghai. These covers bear postal markings of foreign men-of-war
on stamps of their countries and naval cancellation on U. 5. stamp

“}HILE stamp collections are started
in many ways, a large percentage
grow without plan or guidance. In the
early stages a stamp is a stamp even
though torn and smudged. The beginner
will not believe one stamp of the same va-
riety can be worth more simply because it
is cleaner and undamaged, or has better
centering or a fairer cancellation,

Later when comparisons are made with
other collections or with exhibits, the he-
ginner notices some are better than oth-
ers, and that this comes about through the
selection of nicer copies of stamps, and
through the care used in arranging the
album, rather than through any difference
in money spent. For the first time “con-
dition" is noticed, and it should teach the
collector to select his stamps when buy-
ing them. Years ago young collectors

looked upon unused stamps as fakes or
counterfeits, but following the world war,
and the changes in value of monetary
units in many countries, millions of left-
over stamps were sold to dealers for pack-
ets. These may be mixed with the used
stamps in an album without detracting
from its appearance.

The beginner's first lesson should be on
preparing stamps. They should never be
“skinned” off the paper for this almost
always damages them. They should be
soaked in lukewarm water just long
enough to dissolve the gum. Now scatter
them over a newspaper and when partly
dry transfer them to a book with soft
paper pages for complete drying. A
weight placed on the book will increase
the crisp flatness, but may delay the dry-

{Continued to page 34A)
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<« DIESEL ..

GAS ENGINEERING

]

| i Ny | | Jiy e —
AT S TS YOU WORK ON FINEST and LATEST  ouauiry FoR
: ' EQUIPMENT AVAILABLE IN AMERICA  gooD PAY JOBS

National Schools ecourse of Diesel Training ia the outgrowth of

yvears of successful development. The instruction s PROVEN,

Over 30,000 graduntes have received National Truini:il.[i.! Now,
v

National offers the most comprebensive training—naotun throe '
cum}E]etﬂ courses for the price of one—Gos nnd Diesel Engimeering, "nTl'D"AL s‘
and Fleetrie Power Generation—all of which are absolutely easentinl Master Training
.. to qualify for best jobs. Includes
—— ; g - All Phases of
v _Tul ek pene Easy, Fascinating *“Shop-Practice” Method Diosal Engines
The day you begin your training at National vou start right in with Fugl Injection
a practical job on the most modern Gas and Diesel equipment, in- Gas Englines
cluding Caterpillar, Cummins, MeCormick-Deering, Hercules, Butane Engines

Venn-Severin, Fairbanks-Morse, Enterprise, and many others, Propane
The work is sctually s pleasure for students—easy to understand—

ever faseinating, You learn in o few months what would ordinarily Natural Gas
take far longer. Auto-Diesol Elecirics

Complete, Modern Equipment Actually Used by Students Mmﬂﬂﬁﬁw

The vast installation of modern Gas and Diesel equipment here ia Machine Shop
all used by you in learning vour trade. You learn to assemble Batteries
and disnssemble all parts, E:nrn trouble-shooting; operating and all
esaentinle to qualify you for Iiﬁ*pu}' Cins and l'hf!ﬁell opportunities,
Your instruction is personalized wnder direct pupervision of o lurps
etuff of experta,

LEARN IN LOS ANGELES, Playground of America
RAILROAD FARE ALLOWED | EARN ROOM AND BOARD
For a limited time, coach H. R. | We help students obtain part-

fare allowed to L. A. from any | Hme jobs to enrn room aod
part of the U. 5, board while learning.

Added Feature!

DIESEL
ELECTRIC POWER
GENERATION

In keeplng with Natlional
Bolhools' progressive polley of
affering the most esomplete
C'olirse, we announée this sdded
feature, made available to you
by an [nyestment an our part of
ousands of dollara, Full In-
struction includes:
Alternatind and DHrect Cur-
rent Power Stations

Switchboards and Instru-

seation nd wotor wirnias || - NATIONAL SCHOOLS, LOS ANGELES

ESTABLISHED 1905

Motors and Controls

Distribution Lines, Trans-
formers, etc.

This speclalized training enables
onur graduates to expertly handla
Diesel eguipment In I':El\'l-'t'!
plants, mines, publle bulldings
and utllities, boats, trains, ete.
Knowledge of Desel Flectrios ia
Just na essential as the Momda-
mentals of Diesels, This sechool
Is the only one In the T7. 8., to
our knowledge, oflerin (E]
axira, Yol DEoEsanry, spec mllzed
tralning.

| NATIONAL SCHOOLS, Los Angeles, Calif.
| Dept. PMA-11, 4000 So. Figueroa St.

l Please send Catalog
|

|

|

|
|
|
T O (. S, I
|
|

A DRERR i v S i e h e e e

Electrical truuhh-nhnnl‘.ll‘l.z. In gas | CITY .o, BTALER.maavin

engine Gepariment: o i e e e i v )
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INVENTORS

O be suceessful as an inventor,

you don’t need to be an Edison

who took out 1000 Patents be-
fore he died, or a C. F. Kettering,
who helped develop the Self-Starter,
Dueo, Ethyl Gas and other out-
standing inventions, and is today
the famous head of the Research
Divigion of the General Motors Cor-
poration. 1In facl, you don't need to
be known as an inventor at all, if
vou have a practical, useful, salable
invention—or an idea for one—and
go about it right.

Remember that for every Edizon
or Wettering, for every MeCormick,
DeForest or Atwater Kent—there
have been thousands of unknown
men whose mmventions helped along
the wheels of progress and helped
the inventors financially at the same
tinme,

MANY LITTLE IDEAS HAVE BIG
COMMERCIAL POSSIBILITIES

For example, who knows the name
of the inventor of the wooden golf
tee, the ordinary erinkly hair pin, or
the metal ball or dise that the average
housewile uses for scouring pots and
pans? Who knows the inventors of
the thousands of gadgets that vou
will find in the ten-cent stores, in the
modern drug and department stores?
Some day, stop and look at some of
the simple articles you'll find on the

counters of a ten-cent store, Notice
how many of them are marked

“Patented or Patent Applied For”
[t 12 an interestinge D‘d“i'llllﬂ'ﬂ:it] ex-
periment., These inventors, most of
them, weren't of the genius clnss. They
pimply got an idea for doing something in o
}1{'11(\-]’, casier, faster, or more  economical
way—AND THEN DID SOMETHING
ABOUT IT.

We Cordially Invite You to . .

When writing to advertisers please mention Popular Mechawnics

Interesting
Points

Who is today's “‘cham-
plion inventor''?
Ans: John F. O'Connor, of
Chlengo, 1., holds 949
PPatents, more than any other

lving man,

Who is “Lady Edison''?

Ana: Mlfss Beulah Loulse
Henry of New York Clty
leadds all women Inventors,
holds fifty patents: |8 known
as ' Lady Edison."

What is an improvement ?

Ans: Nearly all inventiona
today are improvements over
earlier inventions. Often the
Improvement proves  morme
proftalde than the earlier in-
viention

Is s model necessary?
Ans: Today, most Inventlons
are patented without models,
A subjeet fully explalned in
our book.

What iz the prellminary
search?

Ans: The prellminary search

is ondinarily the first step to

help nn inventor, Also fully

cxpluined in our book. Send

for & copy todiy.

FLUCOESA |
mercinl  side.

A New Book about
Selling Inventions

There are two sides to every inventive
The inventive side and the com-
A good invention poorly
handled, ean prove a failure commereially.
An ordinary invention, properly handled,
can  be

made a

In the

You may be able to do as well as
others who have been successful.
That only time can tell. But there is
one thing you can do, and do now, with-
outl waiting on time, You can find out
easily and quickly exactly what to do to
protect yourself. In the 48-page book,
“Patent Protection' shown on the opposite
page, which will be sent to vou FREE, we
tell you what many other inventors have
done, just what vou yourself must do to
make Applieation for o Patent, give you
interesting facts about inventive history,
show you 115 mechanien]l movements that
inventors have used in working out ideas,
and much more. Decide now to get n
oopy of this interesting book, Its fnols
can be worth much—yet they cost you
nothing.

money-maker.
specinl hooklet, shown liere, we give vou

some suggestions on ““When and How to

Sell an Invention'; practical hints on the
commercial side of inventing. We'll send
this new hooklet along with the big 48-pame
hook, " Patent Protection” illusirated on
the next page. Use the convenient coupon
o request your copies,
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NOTE:

YOUR QUESTIONS ANSWERED! There are a
lot of questions that the average man with an in-
vention, or an idea for one, wants answered hefore
he goes ahead. Here are a few of them that most
inventors put up to us: How do the Patent Laws
protect me? What easy steps ean I take, without
vost, to put myself in position to support my belief
that T am the first man to think of my invention?

ALY

You may not be an
Edison or a Kettering
but still you may have
a good idea

safe, business-like way to secure financial help? If
I do apply for o Patent how shall 1 reach people
who ean market my invention? Can I protect and
gell an improvement on some invention that has
already been patented? These are but a few of the
questions which usually confront the average man.
You need the answers! YOU CAN HAVE
THEM, without cost, trouble, or delay.

Is n Patent worth the cost? Should I try to sell my

invention before I have it Patented? 1Is there any Our Business Is to Help You

Write Us Today

For more than thirty-seven years, this firm has
Isevimy ||- Ipoing mien with nn inventive turn of mind.
We mnintain a large stoff of trained, experienced

gpecinliasts — Reglstered Patent Attorneys,
Draftsmen, and Searchers to help our clients
secure all the protection to which they are
entitlsl. Fees ore rensonable. Deferred pay-
mignts [requently arranged. Cloestions promptly
] eil.  Write us frankly with absolute as-
surnnece that what vou say will be treated with
strictest secrecy. But first send for the
FREE BOOKS shown on these two pages.
Thew are filled with facts, pictures and sugees-
Lions Fhey tell yvou things about Patents, In-

vientions and Selling Inventions that we have
lirneid in our long experience. They may save
voou  time, expense, EVEN LATER DIS-
APPOINTMENT. Simply fill in the coupon or
write ws u confidentinl letter. No charge, no
obligntion. Mail the coupon today.

VICTOR

EVANS ¢ Co.

REGISTERED PATENT ATTORNEYS

Main Office: 7o0-M, Victor Building,

Washington, I} C.

Orher OMces; 1007-N, Woolworth Blde., New York
TSN, Monsdnoek Bldg., Chicago
4-N, Empire Bldg.. Pittsahurgh

1=, Hobart Bldeg., San Francisco
it Heourity Bldg., Los Angeles

o 'REE wopies of your books, *Patent Protection™ and
vw to Hell an [nvention." ~?\utl. Bame books supplied
sranch offives listed above.)

iy i |

\!

\ |

L =]

MAIL THIS
COUPON TODA
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MECHANICS

Earn $35 to 875 a week as an Auto Mechanic.

such a demand for

TRAINED men.
fits vou for a job that's waiting for

Mever in
the history of the automotive business has there heen

B weeks training
ou Or 10 open your

own repair shop. Read what two McSweeny trained men
have done. Hundreds of others can tell you facts egually

interesting. Don't look for a job!

Farrell, Pa.
Dear Mac: Please forward me
your catalog. 1 want it to
add to my traveling souve-
nirsa, 1 am working in a
modern goarage although 1
have been out of schoal only
four weeks, thanks to Me-
Sweeny Training., My best
regards 1o all. M. Klushauk

TRAIN for it!

Rector, Ark.
Dear Mac: Just a few lines
which might interest you. 1
left your school two FArE
ago last May. Since I Jeft |
have not seen a day 1 eould
call “hard times."" [ have
been working ever since 1
left and have averaged in my
carnings $173.00 a month,
in spite of the hard times.
Many thanks, Thos, J. Sharp

EIGHT WEEKS of Actual
Shop Training

No hooks or lessons the McSweeny way. First you learn
the "'why"" of evervthing vou do; then under competent
Instructors, you M the job. You work on real equip-
ment amnd machines, with the real tools of the auto
expert. In eight short weeks you are THRAINED io
hold down a permanent BIG PAY job. Any man 16
to 50 can learn. Write today for New Low Tuition Offer.

Diesel Engines and Aviation
Ground Course!

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

MONEY BACK GUARANTEE!

Eight weeks of intensive training, actual shop work
with real tools on real equipment, qualifies vou for a

Write today for Big Free Book on AUTOS.
FRE Ger the facts mbout jobs; and Low Tultion
ohli -tl:{"l:l It obligates ME to tell YOU how you can train
for oney in eight short weeks., Address Depr. 10-35,
AUTOMOBILE—DIESEL—AVIATION
DETROIT, MICH. or KANSAS CITY, MO.

Big Pay Job. If notsarisfled, your tuition will be refunded.

Offers. Mailing the coupon does NOT

McSWEENY SCHOOLS
Write Our School Nearest You

I McSweeny Auto and Aviation School,

i Dept. 10-35, Detroit, Mich., or Kansas City, Mo,
Without eost or obligation, send me your Rig FREE Book on

' Autos: also full information about your Low Tultion Offer.

I B I T TP —

I I i daTar e R T e b i KT T

B TOWE v obaenn s b p b ey o e Beate.......... Age. ...

When writing please mention Popular Mechanics
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HOME-STUDY

BUSINESS TRAINING

Yaur oppcnun:ly can never be bigger than
Prepare now and reap the rewards in
ier and lurger success. Free 64-Page Books Tell
Hnu' Write pow for ik you want, or mail coupon
with your name and address in margin leday.

O Higher Accountaney O Business Mgm't

O Mod. Saleamanship () Business Corres,

O Traffic Management O Credit and Collection
O Law: Degree of LL.B, Correspondence

O Commercial Law O Modern Foremanship
O Industrial Mim't O Personnel Mgm't

O Banking and Finance O Expert Bookkecping
0 Stenotypy O C. P. A. Coaching

O Rall. Statlon Mgm't O Business English

O Paper Salesmanship O Effective Speaking

LASALLE EXTENSION UNIVERSITY
Dept. 1164-R Chicago

E A PASSENGER

We Hear of Goad Opening: Constantly
--‘rnu Can Qultln.-

I
.l |
1

: ELLH
5|I"l"EII:| E-Lll""..l. Tr1| n[l"' | tn, Div, 211, Bultale, N, T.

EL sNGINEERINr. AI.

A Broib, basie, Intensive course complete In one school

YEAT. Includes fundamentals of Refrigeration, Alr-con-
dl.Tlnn!rq; Electronies, Approved by educators, endorsed
by Industry. <44th year,

hyd

ptalog.

BLISS ELECTRICAL SCHOOL

171 TAKOMA AVE., WASHINGTON, D. C.

MAKE 550 TO 5100 A WEEK !
Many of our sucessafal students are now making

big money. Cur elmple moethods make IE Tun to
lenrn Comimerslal Art, (\rhcruml. amd Designind 61 hame,
lsi spare thow. New low tulilos rhte Wrids o big !l'l

ook, = ART lor El.ull.ru sad Profit,” today., BStals age.

STUDIIJ 1211, WASHINGTON SGHGDL IJF AHT
1 t5—i5th 5T., WASHINGTON, D.

Correspondence Courses In $BE|?:AL
ﬁﬂﬂlﬂand ﬂfﬂﬂl(ﬁl fN leNG s

EL] IIII -_'-nl\rllnll

I'L;l

]
] ._“\-.I. u?..‘-, J.'\

NG BCHINGL 204X B

Special Tool Offer —Now !

Don't waste the best yonrs of your life.
Laarn thia money-making businesa in a
few monihe, Day or Evening, and become
independent. Big demand. Highly en-
doraed—aoldest sehool, Practical traine e
ing. Individual instroction. Easy terms, -.. w
Employment Service, Write TODAY -

for FREE Catalog P =3 New YurhSchunl of
Mechanical Doentiatry, 125 W, 31 5t., New York

AT HOME You ean learn by our modern and
original system of insuruction every part of the
Watch Repairing Trade at home. You can
anrn money while learning and propare yourssli
for a well paying position or start in business al-
ter completing our course of instruction. Good
wateh repairers are in demand and genernlly sarm
very good salaries. For particulars apply Lo tha

'Wl-.npnq.ln Scheal of Watch Hl-ﬂlll'lﬂ[
524 Mgson 51, MILWAURKEE, WIS,
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TELEVISION
AND RADIO

-~ ARE YOUR
gPPORTUNITY

...if you Aer Nowgss .

i
\

Bigger opportunities than ever before are open to on the
trained men in nau:h ﬁaldsdulf ra&:lin. '{elzlv:::ln; hl::iaig; 8-1_ ound
casting is now a reality and leaders of in pr

immmgnte cnmmerci?iizaﬁon will put thousands of f loor”

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

LM TELEVISION VT RADIO

in "First National's” huge laboratories

and studios, where young engineers are

trained on the job—to fit the job—graduates

gualify for First Class Government License —which is the

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

CONTROL ROOM

only 6 months Trdinin TRANSMITTER

TELEVISION
to qualify for your Government License.

re quired ':I‘l'wn you are assigned to active duty BROADCASTING

in broadcasting, immediately getting CAMERA-ACTION
valuable experience "on the job". You actually handle the control

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

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

FIRST NATIONAL TELEVISION

INCORPORATED
TRAINING DIVISION . . . KANSAS CITY, MO.

=

STATION OPERATION

NEW BOOK
ON
TELEVISION

FILL OUT AND MAIL THIS COUPON TODAY
S. Q. NOEL, Pres., First National Television, Inc.
Dept. A-11, Power &k Light Bidg., Kansas City, Mo.
Please send me immediately, without charge or obligation, your big, new book on Tale-

vision—""Pictures On the Air"—completely illustrating Television methods, and giving
full facts about big, new mnn-y—m&ng opportunities in this career. I am___ yrs. old.

TOWN STATE

When writing to advertisers please mention Popular Mechanics
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= SIX BIG AUTO
BOOKS AL suirpeo

on approval; whether you want to
qualify as garage owner, auto re-
r expert or merely wish to know
OW L0 Keep your own car 1009
eMeient, look st these b-uum—thur
are sent to you for free examina-
Hﬂn This brand new edition has
Im'r.nm‘ﬂl by n large group of
.-\mﬂ' ci's greatest automaotive engi-
neers,  Anyhbody remd will
- understand them s great o=
tomoblle eneyelo]

gold mine of vu'iuu.l:llo faots. Take ndvantage of this
in the coupon for FREE examing-
tlon. Youdon't pay us a penny, you
don't obligate yoursell to pay any-
thing unless you declde to keep the

who

,fort
ia 1s a veritabio
offer now; send

DIESEL ENGINES
AVIATION MOTORS

books. Just tell us you want to see
them and the full set of 6 great vol- MOTORCYCLES
umes, just off the prlm:-lu. will be sent OUTBOARD MOTORS

to yvou! Read them, look them over
prove to your own satisiaction
that one fact alone, which you will
find in II:rm. MAY SAVE YOU 801 eX-
Emlw repalr, or belp you (o o
stter Job,

MARINE ENGINES
TRACTORS
AUTOMOBILE RADIOS
ALL COVERED

HOTEL TRAINING

=For Betler Positions .. . Subsiantial Salavies=Classes Now Forming
Inerensing opportunities for trained men and women
in fascinating, nationwide hotel field. Qualify thru
short, specinlized, 1|l[1'|"-l'||' eourses in  America’s
only exclusive hotel training institute. Conwe to
Washington, Lmrn m four months on real hotel
equi pment. Study under expert instructors in

0,000 specinlly désigned institute. Enjov the
attractions of Washington while training. Day
classes start Jan., Feb. National Placement Service
FREE of extra charge. Hun-

E “ = dreds of graduntes “making
L o ﬁ F E" ood"  in Hotels, Resorts,
lubs, Apartment  Hotels,

Schools, Restaurants, Hospitala
oV nrj.l'whl-re Free Catalog givea
full detnils—write for it new,
I.EWIS OTEL TRAINING SCHOOLS
Division RMT-340 Washington, D.C.

e b

woarh—all yonr

I:r youl watil steady
winess of your owi,

[y |||.-|I:||I|I1|l|'-

T ot Fioe

ok rite Tor FREE
CHICAGO TECHNICAL COLLEQE

*rovanal —arrasd pay.
|--~-|--r-.~ MOW, Buch

e i
l'i’DI P 'lr Bosklet.®

E-ul..gl P 300 Tech Widg., 118 E. 26th St, Chicago

Very Latest Edition

Imagine books which are 50 new that every page is rln"ht. up to data
—wiring disgrams, constructlon details, service problems—are nll
right Lll'.k to the minute, Nowhere else can you get as complete and
timely Information. Over a million dollars of resources have enabled
us £ glve you the most anthoritative books on the subject ever pub-
lished. Everybody Interested in automobiles [n any way will weleome
these books published by the world's largest publishers of Technical
Cyclopeding (est. 1897) with agencles all over the world.

Can You Fix It?

Can you take out “play” In
differentials? Can you kill the
“shimmy ™ in steering? Can you
rsel TIMING? Can you put your
finger on englne trouble without
guessing or tinkering? Can you
pull the starter off and x t? Can
you adjust and repalr rransmis-
slon, engine, rear axle, bearings?

These Books Tell How
and tefl you how to do any and
every suto Job right, the fest time,

& Big Volumes

over 2000 INustrations,

Nearly 3.000 pages,
wujrtn:ul charts, ebo,
nding. Sent FRIEE for 10 days' use

wirlng diagrams,
Die Luxe edition with gold-stamped tfexible
If not wanted return expross
eollept,  1f kept, send only 83.00 after 10 llni}&. then £3.00 a mooth
until special advertising price, £24.50, 15 pal

A Year's Consulting Membership FREE!

Privilege of consulting englnecrs of milllon=dollar Ameriean Tech-
nical Boclety for one year if you mall coupon Immedlately. We also
include 2 extra “Service Shop Management” and loose leal
book of new dingrams.

AMERICAN TECHNICAL SOCIETY,
Drezel Ave. at 58th St., Dept. AS19, Chicago, [llinois.

I would like to gee the brand pew f-volume aditlon of your
automobile books but without an Dh!lfﬂ.ﬂﬂll to buy. 1 will pay
the few cents delivery eharges only and will examine the books
and return them at iruur expense in 10 days unless I ke them,
in which case I will send you 22.00 then and only $3.00 per
month until the special price of only $24.50 I8 pald. You a.n- to
Include free, consulting membership certificate In the Amerlcan
Technical Boclety and the two extra volumes,

Name.

U R

AT PRSP SEPRP R | - | PP
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Please give us, In addition, t]'m nAme nm‘l ndﬂr-m nl
one business man ns Felerenee.
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L AT ADME IN YTOUR BPARE TIME
unider persenal superviaion of the famous
cartoonist NORMAN MAHRSH creator af

"DAN DUNN" appearing every day In

blg papers, Success — Fame — Real Monoy

may be Yours when vou learm Marsh's eavy
simple methods and secrets. Send name and six cents—
gtamps or coln—~for detalls of MARSH'S Persenal cource.

ACT TODAY! MARSH CARTOON SCHODL

Chicage Dally Mews Bldg., Dept 11, Chicage, 1l

AR WATCHMAKING ax ENGRAVING

BY OUR PROFIT-SHARING PLAN

">%Y OUR GRADUATES SUCCEED

Ja ey Oma of oar Iows students started in n very small way—aow
| 21l 48 doing over §50, 000 8 year. Ancther in Wiscopsin, over $10,000
the first year. Day or night classes,

Call or write for FREE BOOKE,
Chicago School of Watchmaking, Depl. 4500, 155 N, Clark 5L,

CHICARA,

—

ey Ry S

For 30 Days Readi

Mo Money Down—Actual Crime anmn—
If You Aef Cruick]—Wa will send yono

book of Urime [eteetion, Serret Serv
tification Work (or 30 dnru frea r-_'n:hr.u' Fedid B
maoney . If yoa decido to Ewen (L ihen sepd only
§1.00. 1f net, return §t. WHITE TODAY. Mot
sent Lo boys under 17 years of age.

. G, Coske, D‘t:'t. 1158, 1920 Sunnveide Ave., Chin_nln

~[2 Weeks
gﬂP 5P TRAINING]

Pietores, Telavi-
in the great Coyne
ﬂnn t el dvmneed
life. Many aarn
th tells oui herw
my training snd

Prepars for ju
!!Inm by twalve

thenl I.h'ﬂﬂ
i, on real machinery and equipment.
I| '|I expariance, Free Employment Service §
Pl b "arn . Mall coupon today for fres book w
]‘I:I"Id:l'i‘lil h-u"l w'w-m.- goereanfnl Hadio men after taki
nl] details of my *"Pay Tuition After Graduation™ Plans

Pres.,, COYNE RADIO SCHOOL

H. C.LEWIS,

500 5. Paulina Street., Dept,86-3H, Chicago, 1l
Band Fros Rudlo Bock and facts, Tall hun 1 can pay lor my cOurse on
easy paymant plan after | graduate

N ol e s u i e et PR P
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Throwing Away
- PROFITS S

DO YOUR OWN

NowYou Can Own

FULL-SIZE
PROFESSIONAL

ELECTRIC
ARC
WELDER

For Personal Or Shop Use—
Or Go IntoWelding Business For Yourself

Why throw awny profits by sending welding jobs out? Now with the new, sensationally, low-priced
Aladdin Electric Are Welder at only $39.25 with De Luxe Accessories, you ean do your own weld-
ing and make money doing outside work besides! Now for the first time, inventors, laboratories,
experimental and home work shops, repair and machine shops, gurages, foctories, ete. can own o
powerful, efficient Electric Are Welder that handles all kinds of welding—everything from fenders
and light sheet metal to motor blocks and heavy castings—for less than one-Afth the price of
any other equipment of its kind! Imagine! You just plug the Aladdin into any 110 ar 220-Volt
A A, C. socket and do proctically any welding job, right on the spot, often without removing
the ﬂrt to be welded. Ideal for all kinds of maintenance, production and experimental

ing jobe,

) The Alnddin is not & toy or an

NN BIG PRACTICAL MACHINE Iheimncan §moe & o ot

py pound, sturdily-built tool that welds iron, steel, aluminum, bronse and

- \&u, ’ their allovs and does eleciric soldering and brazing.

- Uses standard welding rods. Controllable eurrent— TESTED AND
instantly adjusted. Costs only o few pennies an hour APPROVED

to use. New Principle makesa amozing low price

ible. Often returns its cost on first two or three

Only
15

s39:
WITH DELUXE
 ACCESSORIES

i Jobs, Can be essily put in auto, truck or side-car
Finest Quallty o~ and taken to outside jobs, Equipped with casters
DE I_u IE for moving around in shop. No experience or training
needed to operate. Bimple, complete instructions
nccsssonlEs . for doing all kinds welding jobs included. Aladdin o ATIR
With E Weld is used by U, 8, Government, Anaconda Wire and Cable Co., Eastman Kodak, W
yery welger Johns-Manville and hundreds of big companies. _J
meﬂflﬂna] H!|i'l1lil ) . ——— T — —— —— ='_._—._==I
Proteota operator [ — I
mee oprgge | Get Amazing Details —FREE! | MAIL THIS COUPON NOW! |
"aunburn Bend today for amazing details about |
ELECTRO-TITAN' Aladdin Eleetric Aro Welder st $39.25
ELECTRODE HOLDER with De Luxe Accessories. Now vou ean Commonwealth Mfg. Corp., Dept. L-12.
rlﬂi-llsllully :!p.—-.ii.:mul Hr own this hiﬁhl{ efficient, high-power, 3785 Beechmont, Cincionati, Ohio
wkillng any slae weld- PROFIT-MAKING, welding machine— Please rush me ot once all facts and details about
Ing rods : ad fully = Aladdin Electrie Are Weld t only S30.25 witl
LEAD CABLES, conp | [actory tested and fully guaranteed—sat & 1 50000 Lotlo, o0 & ony &0 W

Finest flexible quality— fraction of the price asked for others. Send
generous  length, also now for full facts.

— —— ——— — —
——— —— — — — —

i;l:fr,li,rh for roldering, DR s e e s b st atm w o b e e e TR A
nElng

WELDING RODS BOHHQH‘HHLTH HFG" conp' R v S A R A e R R
Special Shieided. Welde 3785 Beechmont, Dept. L-12 T e

o E i cl“ci““!ti’ uhln s e — — ————— —— ——— I —— —
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IDEAS do not have to be complicated to be profitable

when Patented. The 5¢ and 10c stores flourish
on simple Patented products which are commercially success-
ful. The zipper, safety pin, thumb tack, paper clip, collar
button—all simple, yet familiar inventions—brought their

T AT HAVE inventors rich rewards. If you have. a Patentable idea—aet
to protect it. Many of the most useful, widely popular, greatly
profitable, and extremely successful inventions have been

B U I LT B l G very simple ones. You have only to look at the devices we

have pictured here to realize how a simple idea may become

BU l a utility bought by a hundred thousand or a million people
5 N Ess ES soon after it is produced. Don’t be afraid that the simplicity
of your idea makes it valueless. The thing that you find so

simple that you wonder why a thousand other people haven't
already done it is often the invention worthwhile,

HOW OTHER INVENTORS GOT STARTED

The list of men who succeeded in invention with only
a poor boy's start is a very long and noble one. Pov-

erty, hardships, lack of friends, distance from the
market—these could not hold back Bell, Edison, East-
man, McCormick, Whitney and others. Everyone

cannot succeed. But every man can try. Courage,
sacrifice, and hard work may bring you a measure of :'m m“f;;“:"’”f
the success these men had. Lack of mechanical ability “®¢r#e Eastman
is not a serious draw-back. You can always get Views of the man

someone able to build a model, draw a detailed design, ;}:z tu:ELtl iE':.":E“;

or otherwise materialize your idea for you. The big  amass millions and
draw-back is discouragement. give perfection to
Your idea for a practical article or an improvement upon an a new aft_'P_h':"
old one should be patented NOW. Frequently many of the tography — it-
thousands of applications filed in the U. 8. Patent Office each #elf one of the
year are for the same or almost the same idea. In such & case, greatest inven-
the burden of proof rests with the last application filed. Some- tions.

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

the total loss of the patent. LOSE NO TIME.

The entire time of this large and experienced organization is devoted execlu-
sively to patent and trade-mark cases. We know the rules and regquirements

of the Patent Office. We nnderstand the technicalities of Patent Law. We
ean procecd in the guickest and safest ways in preparing an application for

a patent covering yvour idea,

CLARENCE A.0BRIEN & HYMAN BERMAN

REGISTERED PATENT ATTORNEYS BEFORE U. 5. PATENT OFFICE
70-X ADAMS BLDG. WASHINGTON, D. C.

When writing to advertisers please mention Popular Mechanics
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TO PROTECT YOUR

AN INEAS g

WITH A U.5. PATENT A/

“er¢ " FREE BOD)

If you have a new idea that

is patentable—and want to

secure for yourself your inventor’s sole right to profit

from the idea—you can’t afford to lose time in secur- 7
ing the protection of a U. S. Patent. Other inventors S
may be wurkinﬁ on the same idea right now. Should

they develop this idea and file patent application
before you do—the burden of establishing priority /
will be upon you. Our Big Book—"Patent Guide
for the Inventor”—will tell you the quickest pos-
sible way to secure Patent Protection for your
idea. SEND FOR IT TODAY'!

r ]u- -r“":_'..'_!;_'_'_""ll "
. - - 4-

o~

The FIRST IMPORTANT STEP in SE-
CURING A PATE"T—H to obtain the

services of a Registered Patent Attorney.
The U. S. Patent Office advises that you
secure the aid of an experienced Regis-
tered Patent Attorney to prepare your
statements. Establish the date of your
invention as explained in our book and

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

your invention. With it you can ‘

make a rough aketch of
your idea and have it wit-

discloze your idea to him in correct form.
He then makes a SEARCH of the Patent
Office Records and reports to you on exist-
ing U. S. Patents which might bear on
your invention, giving his opinion on the
advisability of proceeding and filing for-
mal application.

REASONABLE FEES—CONVENIENT

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

nessed in 8 manner of
value to you ms evi-
dence ahould occa-
sion orise,

& CLARENCE A.O'BRIEN
& and HYMAN BERMAN

TEAR OFF " Registered Patent Attorneys
AND ' 70-X Adams Bldg.

MAIL S WASHINGTON, D. C.

N“W! Q Please send me at once your Big Free 18-
Page Book, "Patent Guide for the Inventor™
and your Specially Prepared “Record of

Q Invention” form. Alse George Eastman
Biography, “Inventor and Business Man, ™
This request does not obligate me.

(Please write or print phinlg;j---

When writing to advertisers please mention Popular Mechanics
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PATENT

ALL BUSINESS GIVEN PROM

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

PT AND PROPER ATTENTION

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

Bank-Recommended Attorneys, published by Rand-McNally & Co.,

Chicago, Ill.; The

Baggott & Ryall Directory of Guaranteed Attorneys, published by Legal D:.ru:bury Cl:lrpurnhm..

Boston, Masa.;

Flugel's Law List, published by Legal Directory Publishing Co., St. Louis, Mo.; Amer=

ican Luwym Annuaj Cleveland, 'Ohio; Bankers Service Legal Directory, Bankers Service Co. 4 Boston

Mass.; Eyre's Law Lut 9 Park Flnce. MNew York Ci
irectorics, Empire State Bldg., New York

WATSON E. COLEMAN,

LIW‘_?EI‘I

REGISTERED PATENT LAWYER

, and the Central Guarantee Co., Bankers and
ﬂ:.r.

Victor Building, 724 Ninth Street, N. W,

WASHINGTON, D.C.

INVENTORS

PATENT YOUR IDEAS
SEND FOR FREE BOOK wmmmi-

HOW TO OBTAIN A PATENT |

Written by a Former Member of the Examin-

ing Corps (1922-24) of ths U. 5. Patent Office.

If you want to profit by your ides, you should
take #teps to apply for m L. 5. Patent at
once. Your first step is to get this Free Book
intereasting llustrated containe valuable informa=
tlen wyou should have. It tn“.lIu Fully how to obtain a
atent on your ideam in the 'Ee st way. With this Free
you will also uuw- - “Record of Invention" form on
which 3ul,| c-n “ll rd your idea. Personal gnd Con-
fidential aur :-n will be personally handied
only by a Rq:l-tnrmi Patent Attorney who is also a Former
Member of the Examining Corps of the U. 5. Patent Office.

All communications confidential.

MAIL COUPON TODAY fer FREE PATENT BOOK and RECORD OF INVENTION Farm.

CARL MILLER

REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE

1818 Woalworth Bldg., Dept.116A, New Yerk Clt
] MILLER BUILDING, Dept. 116A, WASHINGTO
saim nend e

. Thie

hnc.l

mh-i."ﬂni-ﬂhhh-!m"-l'lﬂ
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PATENTS—TRADE MARKS

All inventions submitted held confidential and
given personal attention by members of the firm.

Form, “Ernidence Conception” and insfructions,
“How to Establish Your Rights ' —FREE!
LANCASTER, ALLWINE & ROMMEL

Patent Law Offices
412 Bowen Bidg. Washington, D. C.

thuve
Painin 9
Minutes

NEURITIS

Protect the future profits from vour idea by
securing a LI, 5. Patent. Delays are often dan-
gerous, [ give prompt and personal attention to
your case—nothing is entrusted to unskilled
assistants, The Patent Office itself urges you
to select a Competent Registered Patene At-
tomney in order to protect your interests prope
erly. Therefore, before dodng anything else,
send for my NEW FREE BOOK ; mdp_tl:lb:!u.ll
facts, and with it I will send you my FREE
*Record of Invention™ form. All correapond-
ence strictly confidential. Mail Coupen TODAY

L.EDWARD FLAHEHTY
HEGISTERED PATENT ATTORNEY

1 707 Intemational Building WASHINGTON, D. ¢
| Please send immediately your FREE book and Record of Invention

IFm'"u I
INanl---... R R el B A e e ...I
IR S R R e e S e e e e .

New Ideas now Salable
Before Patenting

Practieal, useful inventions may now be safely marketed

without patenting expense. Write for proof that we sno-
ecessfully sell both patented and unpaténted lnventlona,
Chartered Institute of American Inventors
Dept. 4, Barrister Building, Washington, D. C.

INVENTORS oo s

profita know nnd heed
certainaimple but vital
facta before applying for patenta. Our hook, Patent-Senss,
gives those facts; sent free. Trade Marks—Copyrighta,
LACEY & LACEY, Est. 1669, 635 F 51, N. W, Depl 5, WASHINGTON, D. C.

To relieve the torturing pain of Neuritis, Rheumatism,

Neuralgia or Lumbago in 9 minutes, get the Doctor's |

Prezcription NURITO. Absolutely safe. No opiates, no |
|

narcoties. Does the work quickly —must relieve your
worst pain_in nine minutes or your money h«{-i
Druggist's. Don't suffer. Use puaranteed NURITE tod: 1Y

ALBERT E. DIETERICH
REGISTERED PATENT ATTORNEY

512 B Colorando Building, WASHINGTON, D, C.
Booklet on Patents sent free

‘ToProrECcT YoUR INVENTION - WWe thik

Delays are dangerous and may be very
costly. My personnsl service assures
prompt actlon, strict confdence, and a
minimum of expense. [ suggest that you
send me a model or drawing, or sketch
and description of your Invention, and
$5.00. I will make & search amd report

send m
Over
atent Attorney.)

promptly as to [t8 patentablllty and md
you a copy of my 72-page hooklet.

you prefer to rend my booklet 6

the attached coupon at once.
“Record of Inv lJ!IIﬂl'.I-I!I

years experience a8 a Reglstered

t
g

I
|

A2-D Viector Bldg.,
L. F. Rﬂﬂdﬂlph, Washington, D,
Please send me at once, (fee of charge, your 73-
page booklet and * Record of Invention" form.

o,

form.

MNAME, s cssassnssssrssasnsrrrssnrsnssnsnass

A PERSONAL CONFIDENTIAL PATENT SERVICE— T SRR R
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“the Giant Muscles
Ripple Over His Amazing Body!

OW you can WATCH “"
his paces.
enormous 47-inch chest expand. Boy!
what Dynamic Tension has done

fascinating “new kind of movie™

CVis,

I’ll Prove—in Even the
First Seven Days—1 Can
Make YOU a New Man!

I used to weigh only 97 pounds; a sickly seare-erow. Then
I dm-cnvered Dynamic Tenslon — my famous method of
body-building. It changed my life — gave me the body
i-uu gee here—twice won for me the title, “The World's
Jost Perfectly Developed Man'! What it did for me—
and for hundreds of other fellows—
it ean mow do for YDL‘ tn-n You'll
see, in even the first 7 ‘1.;51 why
I ean make you a NEW AN—
with big muscles, smashing strength,
the glowing health that resista mick-
ness, enids pimples, constipation
and other troubles.  [t's fum to build
a husky body my Dynamic Tension
way — At home, In spare time, in the
privacy of your room. And [ haven't
any need for contraptlons that might
strain your heart or other vital organs.
I don't dose vou or doctor you. Dy-
namio Tension is all I necd.  It's
the naturnl, tested method for
developlng real men Inside
and out, It distributes added

CHARLES ATLAS

Holder of the fitla:
“The Waorld's Moxl
ST r!.’p.n'.la'! el ped
Man'' wen in
o pen com petliton
in the only No=
A Hional and In-
fernational Con-
fest held during
the past fifteen peara

! : I'he World's Most Perfectly Developed Man'™
See him flex those mighty museles on his 17-inch hiceps!
W hat

: of Charles Atlas in action. ;
promptly, as supply is limited and this offer may be withdrawn at any time.

Look at that = =
a build! Find out, with vour own -
for lim—what it can do for you. Get this
Mail coupon below. Act
porsade of povestil sumeles sver your o, | sruvem: cur
vitality, strength and pep that win you the | GIWVEN AWAY

go through

ndmiration of every woman and the re-
speot of noy man, Btands 14 knches kigh
nn blaek meahogan

Get This FREE Book  |ui. ioi %
Elve o Al wha

Mall coupon for your "movie"” of me In | makes most

T

action. There I8 no charge for the “movie”™ | st in development
itself, Mercly enclose with the cuupun 10g [uest 3 monihe. ihere

form, svaryons

(porstiage stamps socepted) tn cover my act wrqual chancsl

expense ol postage, ing and shi
That 1s all. And there is no obl r-un of
any kind. I will also send you FHEE my
book, **Everlasting Henlth and
Strength.” It tells nll about my Dynamic
Tension method and bow it has made big-
muscled men out of run-down speclmens,
Ben, from actunl photos, how I have de-
veloped my puEih to my perfectly balaneed
proportlons. on't be only hall the man
you CAN be. Find out what I can do for
you. Show me you're o man of setion.
Address me personally. Mail coupon (or
letter) TODAY! CHARLES ATLAS,
Dept. 8L, 115 East 23rd Street, MNew
York, N. Y.

LERL DL DL DLl P L LT L]

CHARLES ATLAS, Dept, 8L,
115 East 23rd Street, New York, N. Y.

I want the uul that {uur system of Dynamic Tenslon
will make B 'Nnr Man of me. Send me your FREE Book,
* Everlagting Health and Strength.”

I enclose 10¢ mersly for nnntl.gn and Rac.‘:tn; (postage
stumps nccepted). So nlso send me EE your "“new

::::idnntr:r movie,” 60 “moving" pim:urea showing you In
NAME. ...ovvassenons R RSO R O A R
Address, . 00 o A O O A 0 o
KRN . o mnnasias by snph b i ranemns L E
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YOU CAN REPEAT ALMOST
EVERY EXPERIENCE IN LIFE
—EXCEPT

L F
- M
Topay is life, Tnmnrrnw is a hope. Yesterday is a

dream. Nothing is so dead as a day that has passed,
Only the trailing elouds of memory remain.

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

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

Are you one of the men who are wondering today what wdll
happen to them tomomow? Then remember this: If you
take care of today, tomorrow will take care of dtself, And one
of the most important safeguards you can take is to be certain
your fraiming is modern . . . that you are ndequately equinped
to master the problems of 1937, Today, in almost every
line of human endeavor, ambitious men are modernizing their
training by spare-time study of Intermational Correspondence
Schools Courses, Their action is a guide to you—and NOW is
the time to act! Complete information on any subject in
which you are interested will be sent without eost or obligation.
The coupon is for your convenience, Keturn it today,

INTERMATID™MAL

COYIESPONDE

Box 5640-H, Serantom, Penna.

Without ohligation, please send foll particulars about the subject
before which 1 have il.ll.l.ﬂit'lt Xz

TECHNICAL AND INDUSTRIAL COURSES
O Architect O Idiessl Ingines
O Architesturnl Draftsman C1 Aviation Eng,
0 Building Estimating O IMlumbing
O Contraotor and Bulder L:: Alr Conditioning
0 Brraceurnl Dienfsman Ll Stemm Engineer
E Brructural Enginesr [ Bteam f'..lh:h'l:' ngliieer
dectrien]l Enginesr O Marine Engineer
E. 1..|m erie Lighting O Civil Enginesr T Highway Engineser
O Welding, Electiric and Gas O Brislgs Engineer
Iteading Shop Blueprinta [ Bridge and Bullding Foreman
I'elegraph Enginesr O Burveying and Mapping
|| Trlrphm:e Wark [T Huilla i'! I, Ik Losomotives [ Air Brakes
O It H. Section Foreman
[ Mechanical Drafisman _| H. L. Hignalmen
imi O Toolmaksr [ Chamisiry

0 Aute Mechanic
0 Heating
[0 Mefrigerntinn

oono

O Pharmscy

[ Matiermmakar O Coal Mining
0 I"n'||r||:|r; Practice O Navigatlon
[l Sheet Meinl Worker £ Cotton Manufacturing
O Noilermaker 0 Woolen Manufaeturing
T Heat Treatment of Metals O] Agriculiurs O Fruly Growing
O Munsgement of Inventions O Poaultry Fariming
BUSINESS TRAINING COURSES
O Business Management [0 Lettering Show Corcla [] Signa

O Industrinl Management
O Traffie Managament

O C.P. Areountancy
O Bookkesping

[ Seoretarinl Wark
[0 Cost Aecountani
[ Sl emmmeaneahiigs

O Stenography and Typing
O Civil Service = Muil Carrier
O Rallway Mail Clerk
O Grade Sehool Subjecis
I: H'mll. Beliool 5|:|.|:r5ll|.'l..l
O Colleges Preparatory
£ Advertising O Fime Year College Subjecta
O Bervies Btation Balesmanship 3 Musernting ] Bpanish
O Busipness Correspondencs o Cartooning L French
DOMESTIC SCIENCE COURSES
O Prolessional Diressmaking O Millinery
and Deslgning O Foods and Cookery
O Home Dressmnking [ Ten Room and Cafeteria
0 Advaneed DDressmaking Manngement, Catering

DI i o it i R L i i e it o AT IO f  ie B
TP N, v iiiitrasing b vidiiu i ias 4P arb A s anak s Rppinans i

R s i b i o TIN5 i e e
Preseal Porifion. oo 0 s ol i e

pemd  [hia  ecowpon m Hm !rﬂ' rn-!fllrmri

I wou reside in Caneda,
Limited, Mendreal, Comoida

Correapondencd Sokools Canadian,

When writing please mention Popular Mechanics
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C lreaper' HEAT
— W:ﬂmatcm

| New Invention Fits Any Stove
or Range — 30 Days Fru- Trial
Remarknble invention burms 885 air, 475
of n cheap variety of oil obtainablo. every-
where., Doss away with eoil, wood, ashes,
dirt and drudgery. L'lt'-.l.n, li']nnl : uujrll:_ 1ike
IM hent. 3 times hotter than coal and
ch ﬂn r. Temporaturs controlled. No more
Eupnn bitter cold, wintry morn=
: Iany sutomatio features. No gaa or
alestricity. needed. Snfu s mny ordinary kitchen range. Easy to
install—no damage 10 stove—simply sita in frebox of aay
stove, range, heater or furnace. Costs just & few cents @ day 1o
fll!f"ﬂl.!r TRY 30 DAYS AT OUR RISKE. Low 1ntrpd|.|.:l.nry
RE and H0-day trial. Write for FREE CATALOG.
ENTS and spare time workers: Oil heat saves money this
year; people buy to save. Write for free burner offec that
starts .vnu in business {or yourself, Act NOW! Listed as a
proved by Nat'l. Board of Fire Underwriters. - BRIGHA
OIL BURNER CO.; 2927-M Clark Ave.. 5t. Louis, Mo.

BE A TRAINED

AUTO-DIESEL EXPERT.Z4S,

AT HUME
L nEf'ﬂ!llF" ?ﬂlﬂ. for h:h ruwf'-llrllnfnpm-'rum In.thg. faat-
T f u'|1.r'|' ] 5
ractora, nru I-:I:fﬂlluu—ﬁmil- -.;:"zr-‘u & En H H B I G
restime 1'I'II5I'|‘:..T'. Tera guick way to 'good jobs
pay, of & proftalla aato r:-].\-n' buslneas of your own,
:ﬁ e iy T onest Meamotivt home-study schooi,
ke Lislay for Feo = DITES el
lonrn off ar. - s o o SEND FOR

MOTOR INSTITUTE of AMERICA
4554 Broadway, Depi. L-11, Chicago, lil

na/h

L&arn o Bogy

Big Joim
No “"hard timen™ n Elec Vig Pay Fickl
[ eommnda ol vy Fwpe perri L @il
future activity. Hlul I|r II i- iier guv-
ermment clecirical projects soon ready -'=:|-=I Naw.
Earn whils wrning nt bome Enay Low Cost.
100 men mecesafolly (o .-,._:|_ W r| e for FREE
BOOK. Learn to enrn §356 to 37

L. L. Cooke School of Eh:l.ncil:'.r, D-p*l 18 2150 Lawrencze Ave., Chicage

Learn Public
Speaking

.u, l:mnm-jn gpare (ime. Many nvercome

righl" pain self-confidence, scd inereaza Lheie

|||'|': ng puwer, theough aliliny 1= "Ir-'li piners by
pmech Writs for [rew booklet, Hew @
ik Weords sl reguirdmenis,

MNORTH AMERICAN INSTITUTE, Dwpl. 1358
3801 Michigan Avenue Chicsgo, Mlinols

H vou act guick!

mend pantpald — for 30 d

fras reading—new B9 pago

Volen Book disclosimr st

ti ||.|;'l.u'll EFAL I"hl |l|" Lt
L plm of o

39 PAGE Boog,
1 -flIUSTRATED -

| SENT FREE |

| (vw asare fo gy s

i T |d||1.. =
wend B0, Oitherwise
tarn i —that's all?

Prof. E. F“Eh“ﬂ‘,ﬂ'
Stucio 1358
Gl E. Lake !-‘l., I:hlcil\ﬂ

= —— e, "aa o W e

B[AIL FOR FREE INFORMATION

B E DFoRD 1117 Bedford Ave., Depl. PM-42

Brooklyn, New York City, N. Y.

O Aviation Mechanic =[] Welding
J Aeronautical Engmc:rmg

| R:ﬂ-igml.inn Machine Shop
O Ol Burner [ D:It!{'l Engineering
O Air Conditioning [] Sign Painting
O Electrical CWindow Display
[ Radio and Television Mechanic
[0 Architectural-Mechanical Drafting
0 Armature Windinig

O Digsel Engines

0 Auto Mechanic 0 Talking Pictures
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00D 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 1 have perfected of teaching you by mail
is so simple, yet thorough, that you can learn any of
the latest sleps in one evening right in your own home,
with or withoul 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 vou 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
IntroductoryCourseNow Only* 1%
—Teaches Whole Family

How to Lead—Correct Common Faults—
Overcome Stiffness ond Heaviness Through
Balance Control—Gain Confidence, Self-As-
surance—Develop Grace Through Dance Ex-
ercises. 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 Trot and Waltz—and many olher
poinlers on how to become a popular pariner and
Jun lo dance with.

\ f

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 Danee Authorily

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

INTRODUCTORY
COURSE NOWwW
ONLY $1.00

Through my amazing-

ly simple mel hod I have /
taught many thousands 7
how to become smart, | | |/ R e e
up-to-date dancers. i ' atep, you

can learn
to doanoe
in 5 hours.

START HERE

They don’t stay at home
now, but go out and
have great fun dancing
with other finished
dancers, making friends,
knowing what it means to be genuinely popular.
You, too, can become a good dancer through my
easy method. I'm sp sure you can that 1 have
decided to offer you my Infroduclory learn-al-home
course for only $1.00! '

5 DAYS’ TRIAL

Just mail the coupon with $1.00. My In-
troductory course will be mailed at once. Use it 5
days. Practice the steps. Note how easily and
gu.i{?kiy ou can become a finished popular

ancer the Arthur WaY.

Murra
Do it feday! IT, at the end of 5 days, you are not “1““‘]““".?'
delighted with rosalts, return the course and your money will

e Wl ity refunded,
_nt,f:‘l"i:rw sure | nm you can become o good dancer lhrﬂll\{"l_
my simple, thorough course. Clip and mail coupon NOW.
ﬁ"!:rm Turray, Studio 233, 7 East 43rd St., New York City,

ARTHUR MURRAY, Studic 233

r"_— _*_———-—l_—_———_—-'—j
|

I 7 East 43rd Street. New York City, N. Y.

l To prove that I can learn to dance ot home, you hlh')’ I
| send me your Introductory conrse for only $1.00 enclosed, I
I understand that if oot delighted [ may return the
I eourse within 5 days and my money will be refunded. I
I INBIEMN . . oo nniosciensanssssssissssias essnsssinss l
I |
I ACTm s b o S v S R R e 1
| City Stute . . ........ |

When writing to advertizers please mention Popular Mechanics
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THOSE YOUNGSTERS P{I'LL SAY SO, THEY || | HEAR
CERTAINLY KNOW BPLAYED AT OUR || THEY RE |
|| How TO PLAY QpoTARY CLUB || PLAYING|
|| HARMONICAS B| yNCHEON... [|OVERTHE
|| AND TOMMY'S A || AND DID THEY,| RADIO
DANDY LEADER - MAKE A Hgﬂtﬂmaﬁgl

g -
T

Boys amd
girls who are
good Harmonieca
players are always in de-
mand for parties, and all kinds
of social meetings. They are the
leaders who get the fun going—the singing
and danecing that make the party “peppy’—the
oncs that form Harmonica Bands that play at school
functions and community meetings, More and more
boys and girls are realizing how much fun they miss
if thev are left out of these groups because they don’t
play the Harmonica.

NEW INSTRUCTION BOOK MAKES
LEARNING TO PLAY THE HARMONICA
EASIER THAN EVER

The New Hohner Instruetion Book, “ Harmonica Playing Made
Easy." is the simplest and easieat Instruetion Book ever pre-
pum:i for the Harmonica, It takes you step by step from the
correct way to blow ench single note, right up to where you play
complete selections. A number of old time popular songs
arrnnged for the Harmonies are ineluded in the book. Also
tells how to form n Harmonica Band,  Just send in the coupon
below for o Free Copy. %

ALL FINE PLAYERS USE HOHNER HARMONICAS

Practically all the expert players you hear on the stage or over
the radio wse Hohner Harmoniens, because they are true in
piteh, aceurnte in tone, and sturdy in construction.  So be sure
to ask your desaler for 8 Hohner Hurmoniea—""the world's best."

M. HOHNER, lInc., 351 Fourth Ave.,, New York

Mail Coupon for

HARMONICAS FREE

i M. HOHNER, I D 990L “I-mm

i « Inc., t. N ca
351 Fourth Ave., New York City. 1,_:““]::' Book
I E‘qu- send me your new Instrucetion

UK.

HOHNER

(-
Address Canadian Ingquiries to Hough & Kohler, Ltd,, 468 Klng
Br. W., Toronto.

|\ STAMPS and COLLECTING

{Continued from page 20A)

ing process. There will be a few mishaps
when soaking the first lots, for some ink
is soluble in water, some changes color
when wet, and some gum will not dissolve.
A little salt added to the soaking water
will tend to set the color in some red
stamps which “bleed,” and a little vine-
gar will loosen the gum.

Stamps printed in fugitive and change-
able colors may be freed of paper by plac-
ing them face up on wet blotters. A diffi-
cult combination oceurs in some British
colonial stamps printed in soluble colors
upon a chalk-surfaced paper, and which
are provided with an almost insoluble
gum. These cannot be soaked without
losing the design, and paper must be re-
moved by moistening from the back. To
prevent curling, place the stamps face up
on a sheet of celluloid and dry under
pressure. Many stamps may be soaked in
hot water but it is best to use cool water
when handling unknown varieties.

Recent articles about rotary intaglio
stamps, such as the current low values of
Great Britain, call attention to size varia-
tions which occur from time to time. Since
the process by which the stamp design is
transferred from the die to the copper
printing cylinder is photographie, it is dif-
ficult to set the step and repeat camera so
a duplicate plate made later will not show
a variation in the stamp size.

Similar results were found in the rotary
offset United States stamps issued in 1918
and 1920, In the first two plates made for
the three-cent value, the stamp designs
measured nineteen by twenty-two milli-
meters, which closely approximated the
size of the regular flat-plate engraved
stamps, but in later plates the size was
progressively reduced until the stamps
finally measured about eighteen and one-
half by twentyv-one and one-half milli-
meters. The size variations in the rotary
press line engraved United States stamps
are due to other causes.

Recent Issues and Discoveries

The new stamps made available to col-
lectors recently include many interesting
and beautiful designs. The sale of stamps

{Continued to page TOA)
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. mr —~ ﬁa Exclusive New
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FPUSH BUTTON TUNING
Fimgor Lip Lunigg W
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j 30 vavs FREE 12

Awdio Program Expander gives  wipwesT USES LESS  Fill in coRAN
aliving, vital realistic quality to CURRENT THAR AN NOW, and mall o
voice and musical reproduction. ORDINARY LIGHT BULD TODAYl [

J-. N 7 ((7 MAIL COUPON TODAY for 5 ¥
o Sl | 7zee 30-DAY TRIAL OFFER 1SS

MY MIDWEST

MO SET THAT | HAVE EVER
NOT ONLY MEETS

OWNED HAS BROUGHT

saa’ 40-PAGE FOUR-COLOR 7 ree CATALDG

BUT SURPASSES MY IM FOREIGH RECEPTION
MOST CRITICAL > E0 COMSISTEMTLY AMD s
STANDAR DS, CATISFACTORILY. s MIDWEST HAHIQ_EGIII"DH.ILTIDH St bl al e
Bing Croshy ; <| Citoria Stuart ! Dept. E-15, Cincinnati, Ohio need S
. ' Without obligation on my part, send | "= '_'
fme your new FREE catalog and ™" ==
H l:' D I n n complete detuils of your hberal 30.day | H=1* =i
FREE wial offer, This is NOT an oeder. 711

DEPT.[Ea5 ]
Estoblished 1920

cmit GINGINNATI, OHIO, I,I.S,ﬂ_ e
Coble Address MIRACO...AN Codes o
—_—
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Zearn EARN
o MORE

IT'S EASY WITH THE RIGHT
BOOKS TO HELP YOU

There's Quicker, Bigger
MONEY for YOU-Iin

POULTRY

Earn 51,000 to 52,500 a Year or
Have a Business of Your Own!

Whether you want & Job st good
pay or o highly profitable business
of yvour own—ithe Fouoltry Industry
4 you more than any other
There's a shortage of poultry ment
and cggs — n shortage of trained
poultrymen.  I'Il traln you quickly
at home—to Nl & good Job in Poul-
try—uarnrd our FHEE Students’ Em-
ployment Dept. willhelp yougetonal

FREE Book Shows theWayto
Big Pay and BIG Profits

MMadl eoupon below TODAY
—for my Hig NEW FREE
Book, “How to Halse Poultry
fﬂ'r l’Tl:rllll'I My forty }lrla_ihm
. of experience are yours [
Niid. 3 you choom o wart yow POUltry _Industry
ey bIIIF piiEs, 11l phow you hew Lo EﬂdﬂYﬂU ‘.iﬂl.ll'lbﬂd i -
lll'lll' :HI\IE tin¥ mvestmeent multi my book. Get l=—pd get i
j' idedl sulimatbeally., What I've b Bhke fus 1hie RIG M« anEy

of  Phovsnnids of ollier Ehnts -nlllu for you ia
B e e

Spare Time or Full Time
YOU CAN Cash-in BIG
N o matter where you Hyve

clity., town or country—or
what vyou do now, my
proved methods will sasure
your suseeas right from the

wark, 1"l help you meks from

HATIONAL POULTRY INSTITUTE, Dept. II-I,
Adams Center, N.Y., Att'n: Harry N. Laman, Pre
Diear Mr. Lamon: Bernd me your FRREE Ilmk “iaw to Raler

Poultey for Proget want to know more about my oppor-
tunity to make §1, uon to 32,500 o year, spare or full time,

FLLLE R TIEEET R LT DL
Tl LT

I-l..*...‘.-..‘.l-lF-lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘

Electric
" Arc Welding

RevolutioniZes modern Industry

US Ma““facturersql 1|rr i ;.1-'LI er._]-lu<1r|.| \If. 1':: Jiline anel

praciieal szperi o R

Ligal pro=
duet ion eopditions |;1||
Maodemis irnining Fee

gantil e o e rigid e

ARC it
WELDING gromios

TUT I -=|||I ATy

& [ar

milsling s
inereasing o

No limit 1o the |;|-1'||| ¥ &

T.IE'I-”:"L nnal e -!.:|,| nE manuinecturineg oot Thore la & decided slyort-
ppe of properly treinsd Welding Opsracor Tevhninans, |I. Weldine
Enpinoers Why be sontent with ordinnry word I||l and mi paly
mindd low pay when in 8 slice i Eithe Voii sl becadiie & Lials l peicinl s
in Welding?

- MILWAUKE £

5CHML of ENGINE EIIIHG

Onstitute of Electrotechnics
Dcpt PM-11A. Broadway & E. State, Milwaukee, Wis.

— — i — —— — ——— — — ——

PAI-11AY

“T'o help you on
/}'nur job: to
prepare for a
batter Job; to
develop a
apare-time ex-
tra money In-
coma—make
msn of these
books. Thou-
sands have
profited by
them.

Send. Mo Money. !

BOOKS SENT C.0.D., ANYWHERE IN U.S.

Order by post card or leiter.
of books wanted.

postage. Outside U. 8, and possessions remit with order,
10 cents per book for posiage.

Bend name and address and list
Pay postman on delivery, plus few cents

Add

POPULAR MECHANICS PRESS

Room 1136C

200 East Ontarieo Street

Chicage

SELECT FROM THIS LIST

AlR CONDITIONING
Live Fileld; Great
Future. .. . .-....... 5350
AUTO ENCYCLOPEDIA
The anuuﬂ_‘l}' ke's Lat=
et E
110-V. GEHEIATIHIE
M:l.d.t From Ultlj.utu i

nits e
tmn HOUSES
Bulld to Sell; Easy e

#t ............... $1.00
BOAT BOOK
Power, Ball, Rowlng,
Padile Plana, ....... $1.00

BEOY MECHANIC
Hundreds Things Boys
Can Make. o . 52.00
BUILT-IN FURNITURE
'Talm nrdm‘ Moke

nnn%
CARPENTRY
Practieal. Complets.
436 Pagea. 1:9 Edi- ki
t.HEllI!Tlt‘l' PRACTICAL
Make Hundreds Things
Dally U, ..conuusss $2.00
CONCRETE WORK
173 Upea Deseribed,
FPletured . .51.00
DIESEL HANDEBOOK
New! Latest Informa-

tlon
DoG THA.INING
Home, Btage, Movies,
7T . - |
ELECTROPLATING
Modern Practice Inolud-
ing Nickel, Zine, Cad-
f‘d and  Chro-
mium. . .. . $2.25
FURMNACE HEATING
Warm=-Alr, Every essan-
tinl covered, 508 pages $3.00

Also "A™ and “B"
odels. All Newl,
FROG INDUSTRY

-

New! Ralse and Sell e

Profits]
FURNITURE MAK- |
ING Tnnll Materi-

als, iﬁﬂa §51.50
HYFPN GT Is
]-_mw tu Become

LaThE Work 2% t_..t

(Metald Drilling,
Threading. . §1.

Send 3cstamp for
“a Billion Ideas*

LOCOMOTIVE
Folding Chart Ehnnnu'

Parta
LOG CABINS
Eusy Plans; Bulld for

Profit. Valual....... $2.50
MATHEMATICS
l_.u.uf Clulde for the Prac-
tleal Man. . ......... §1.

MECHANICAL DRAWING
l.eg:lﬂ Dirafting; Good
METAL PH!'I}I'.IHETi
IIHIGH NG
Just §1.50
nlnm:v nnuum ll:ll:n.i
1000 Ways to Make

IO . - .. caciianay $2.50
OIL HEATING
HANDEOOK
JoEt OUt. . .oiviiiavaan $3.50
PLUMBING
500 Facts Every Home=

owner Bhould Know.§1.50
POULTRY
Breeding, Management,
Protect Your Profital$2.00

nnﬁi‘“ stn’ﬂ"’&'

l"'rm'.lt I\nnwing
Inks, Fw L
ntrmntmrri

vice Expert_ .. ... .Sl
REWINDING ELECTRIC
MOTORS
Fractlonal Slzes, Valuel. $2.50
SHIPF MODEL
Enrlre Text, Famouna
“Hoverelgn' of 1647, $1.00
SHOP MOTES LIBRARY
5 Vaol. 2000 WonderTul
Bhop Ideas. ......... 52.50
STANE AL
odern, aEes
.. 51.00

'ITE[I. EQUI.IE
How to Figure An-
Eles M Halters
Roots, Ete.. 51.00

st TEI:.E'I{ISIOEI
: of the Hour. .52.50

Mothing Else Like
el it Anywhere

When writing to advertisers please mention Popular Mechanics
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Skinny, WEa'k, Nery

Feed Strenqth-Building
NATURAL IODINE 'r

Glands for Ar7c/h, Red

Nourishing Blood!

How Amazing New Sea Plant from Pacific
Ocean Feeds IODINE-STARVED GLANDS,
Quickly Renews ENERGY, Builds Glorious
NEW STRENGTH, and ADDS 5 Lbs. in 1

Week or No Cost!

Here's npew lipge aodd  encouragement  for
thoasands of tired, weak, worn owtl, Jeggard-
looking men amid women whose efergy anid
sirengih have bven sepped by overwoerk and
worty, who ave pervous, lrritable, always lalf-
slvk amd afling, Selenee has ot lnst placed its
finger on one of the principal cagses of this
dangerous rundown eondition, and provides the
way for holliding up aml renewing a rich sap-
nly of redd, nonrcishing, strength-uilding Do,
In miost casest geree many leadlog sclentisis
and health gothorbties, “the cause of wes knesg,
nervotisiess, skionifness ond poor bleod may
truced direcihy and  llrectly o MINERA
nid IODINE-STARVED GLANDS, When the
Elnmdds don’t work properly, all the food in the
workd can't help you, It just [sa't turmed into
polled Resh, husky tiveless strength, vibraot en-
ergy nnid rthe red bleod supply that keeps you
stromg and well, The Inevitable resule is, youl
stay ekinny, randown, nervous, weak and ailing. *

Thie most lmportant gland-—the one which
neotually controls hody welght and strength,
and assures the utilization of nourishment—
needls @ lefindte rarlon of lodine all the thme
—NATURAL ASSIMILANLE 10DINE—not to
e econfused wirth eliembeal bwlides which often
prove toxic, Only whm the system gets an
Rideguate =upply of jline can vou regulate
metabolism—ile hody's process of converl ing
lpeaten] food]l Into Ormid Qesh, new strength and
UIeTEY.

To @get this vital mineral In convenlent, ron-
cenfrated and asscluslbable form, ke Seednl Kelpama e

MW e -
nieed as the worlil's rlelwst souree of this precions substance, 11
contalns LW tioes more Indine than ovsters, onee congidercd the

best gouree. 6 rablers alone contaln more NATURAL IODINE than
4868 1=, of splumtch or 1,387 s, of letiuee

Tiy Bewlo]l Kelpamalt for g single week anid potiee the GQUTerenes,
Lol liws.

See fladrering extra pounds appear In place of  serawny

Accept This Startling No Risk Offer!
Your Money Back If Kelpamalt Does Not

. lmprove appetite. . Baniih Ordinary Stomach

2. Add at least 5 Ibs, of Good Trouble,
Solid Flesh. 6. Give You MNew Strength,

3. Strengthen Nerves, Eneérgy and Endurance.

4. Maoke You Sleep Sounder. 7. Clear Up Skin,

SEEDOL

Kelpamalt_Z««

When writing to adeertisers please mention Popular

ik

Every minute hundreds of arteries all
over your body carry blood to the
muscles and nerves. This blood must
be rich in Natural lodine and in min-
erals to nourish Starved Glands.

Nothee how much better you feel, and I yon
den't guin at least 5 1be. in one weelk, the telal
is free Your own doctor will approve this
way., 100 jumbo slpe Secdol Kelpamalt tablets

four to fve times the siee of ordinery tabilels

rost bt a few ocents a day to use,  Get
Hpeedol Kelpamalt today,  Seedol Relpamalt is
sold ot ol gosed dviie stores. If woor dealer
has oot vet pecwvived his supply, semd 81,00 Tor special introductony
size Bottle of U5 tablets (o the adidress below,

® Manufacturer’s MNote:— Infericr products sold as kelp and malt
preparations—in imitation of the genuwing Seedal Kelpamalt aro
being offered as substitotes, The Kelpamalt Company will roward
for infermation covering any case where an imitation product has
been represented as the original Seedel Kelpamalt. Don't be
fooled. Demand gonwine Scedol Kelpamalt Thblets. They are
caslly assimilated. do not wpset stomach nor injure teeth. Re-
sults guaranteed or money back,

SPECIAL FREE OFFER

G-page booklet on How
strengik, e « couel. el pervieE  ardd  Add Ihs,
Minernl  econt of Fool i thoir effects on  the

faris about NATURAL I0ODINE. Htandard
EBLEPE TN, charie, 11,-|.Ii,- megrnus  for  welight
dlely o, No  obligatlon Kelpamalt Co..
8 West 20ith St, New York Ty,

Write todday for fascinatinge instryctive
Ly Hulla
Qulekly.
human tkely.  New
weirliist 1“

Popni Fellinaag.
Depi. ODd,

Namw

Mechawics
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TURN SPARE HOURS
INTO CASH!

w40 Weekly

InYour Own Hmpe

—

v =siliciting! NO  Cum i
u bow to make hlg
eraratifg [ast-salline

L We start you with the
supnly

Dtfit  showin el
vou with 31050 r
winrth of (iirtws

i froe of Xt
eharge and ahow yma laow G
illmee of them withoeat B
virdr  liine We glve vyou 20
Teted Fians {or making money

Ome Flreside  Xom e i |
made ELO0 on furniture in op
wirnl"" Another writes, °“"M§
ealis  woly 8500 o 5 wedles

This in my Aesd vear.™ I AL P,
of 1L, guvs, 1 did $3,500 warth
af Mizslness last year aod o ove
FUA D thie yeur.™ T W, New
AMexiot, FEports “1 wonkd e

take X100 for my Course."”

No Experience
Needed

o1 ton iy liase s guarantesd

income opportumit with Fini
il N tiresome study, L ALY
lemrn iy doin Mo oart istie el
v meirEsEnT Ohir =usy  3-5ieg
Metlwi] makes the work easy to
Fourm anl smsvy o do oand 0
vl 10 make godod muney pracil-
cally froam il tart
. . -
Quick Sales in Your
Home
Noneed to lenve the hoose to dis
o iif thing vou miake, COhiir
s b iainat mnlesy s ull
the eelling for you il fo
quickly Ond eashh buyers far all
phe Giftwares you can tarn ol
-
Mo Cost Plan
Sl i for detalls of new
plan thiat [t it Fi it
Coilr | uitting hle easli
prodits in your pocket. Mall eon
podl mow whiles openings for e
netnl ire st belng offer

FIRESIDE INDLUSTRIES
Dept. 66-5

Adrian, Mich.

Fireside Industries :

epl. 66-8, Adrian, Mich, I

H Send me FREE HBook on Home Thes l
l orating for 8 big stewdy  income

I Alsoy detalls of plun that will puy for l
. {foirae and ghve me lilg prafits

| Lyt Telees [

I AR - e e e T AL S s |

ATEDIREIRE . oo h b scnisonmm o b b N B Ry S [

! R s B i O P e e i BTATE. .. os00nssvs |

When writing please mention Popular Mechanics

POPULAR MECHANICS ADVERTISING SECTION

New Way to Improve YOUR
command of effective ENGL‘SH

A
English glives you added
portunitien.  Poor Eiglish bomllpays you more tlan yog

| ndvontages and better op-
will ever renllse, Y i ur Erglial L} B
"‘ Hherwin I:l.li;i: im!'l'.-;l :n?ﬂT:TI::::LﬁI; o L, .
i I_T""I & ®ver embarrassed by muistakes in Eraoimar,
Hing, pumrtuntion, of promuneistion this ew fres boak ™ How Yoy
‘mn Muaster Cood Enelish bn 15 Minwies o Day * will prove & revelation
to you. Bend for t wew. It s free.  Addross
SHERWIN CODY SCHOOL OF ENGLISH
511 Ssarls Duilding Rechaater, H. Y.

~STATE COLLEGE

B 5, In 2 years. World famous for
technienl 2-year courses in Civil, Electrical,
Mechanioal, Chemieal, Radio, Asronag-
tical Engineering; Business Adminlstration
nnd Accounting, Equivalent in technieal
hours to 4=-year course.  Those who lack
high school may make up work. Low tuitlon. Low lving oosta,
Iﬁ;mlin pL::t.u:‘mrgﬂ{u hill n?d;mMEM o Etl;:ﬁnnm from e;.'ﬂ'r
A and many fo n countries, 5 year, Enter SBept, Jan,
Muarch and June. Wrile for caialog.

ANGOLA, IND.

4116 COLLEGE AYE.,

PARKS AIR' COLLEGE

PARKS AIRPORT EAST ST.LOULS, ILL:

Offers you college education majoring in aviation
Three Z-yenr oourses leading to B.S. Degrees In Aeronsutleal
Engineering, Aviation Administration, Aviation Meshanies. 100
aere sirport. 14 bulldings. 28 In fasulty. 5000000 miled fight
truining, 1510 planes, 470 motors repaired and rebullt in shops.
Graduates with all leading avistlon companies. Dormitories,
caleteria on Fleld., Winter term Jan, 4. Catalog, Write

REGISTRAR, DEPT. PM-11
10th YEAR panks AtnronT EAcy o7 TOGS. ILL

Be a GUNSMITH

Loarn this fascinating, big pay, professi i ot
hema. Start now to |ull"'ﬁl!1.'.|1] ml;:hlniu, hn':tn ﬂlﬁr.
restock, biloe, check, refinish, make new parts, ote.
WRITE FOR FROSPECTUS
GUILD SCHOOL OF GUNSMITHING
Dept. 19 NEWARK, OHIO

BOOKS SENT FREE!

ON APPROVAL
5 VOLUMES BRAND NEW EDITION
Only 15 minutes & day with these WiON-
DER BOOYRS will propares you for & gm-il
drafting job In less than a year. Moechani-

For Beginners
Written, so you onn
understand every word,
by 22 famous engineers
and architesta, De-
Luxe flaxible binding,
nearly 2,000 pages,
1546 blueprints, charta
and dipgrams; prepunes
youl Tor & good drafting
jobr in mechanieal or
architectural Hnes, Sent
for 10 dayy’ free use If
you mall eoupon ime
meidiately,

FRE

eal and architectural dreafting from salmpile
Atralight lines to lmportant eomplex plans,
A sivp af a fme! Bullt especially for bes
Inners, for men with only grammar schoals
ng. Drafting room practios, PLATE EN=
GINEERING, made easy and clear. In-
cludes complete course in blue-print

reading.
Big Field Big Demand Big Pay

Campeteat dmsitsmen sre argently needed fght now in
ull btileling snd man st not oring lnes ot $350.040 to §7 500
i I'_‘“:h_ That's Juat the leginning—FOR DRAFTE

ME ITAYE THE HBERT CHAXCER FUHR Alk
VANCEMENT, Pleasan), fasslnating work, sasy iy
lesrs snd do. Lasrn ||,l|i|:-ﬂ;r with thess booke——semd

wiupan fur 3 st FREE and seo for yourself,

A pour’s comculfing membership in the Awmer-
wcun  Technival Secisly mew pem free e all
readers of thin famews cpclepadia of drafiing
Wany sy ibal & d2 vorth wmovy han e cesi o
ihe bwoba.

Complete set of drawing Instruments if you
seni for these drafting books NOW.
These instruments are made of the Anest
of German silver, are absolutcly accu-
rute and are packed o velvet lined
leatherette pocket osse. Real %10
value, but free to you with these books

AMERICAN TECHNICAL SOCIETY
—Dept. D819, Drexel at Sath St., Chicage, 1L,

Amurican Technizal Soclety, Dept. D819, Drexsl st SBth Bt., Chicags, U1,
Banal for 10 days’ free mee Mew § volume st of dmfting. 1 will pay the few centls de-

livery gliarges
I deadde to hﬁ-plr.hnm, I w

I 1 wish, I may petern books in 10 duys sasl ows
il mend &2 .00 after 10 dags. then and

ot hing but i

L § ..-I':ﬁl o b umtil
24 80, the sparial introduciory peice, s paid. Hend lstest edithan hI'JHIL draw -

mg instruments,

Name. .. soces T W

wign  besipess gean s & eElereass
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Kant-8lam Door Check is
sn amasing new invention tha
o

. Clos ¥
anl:lu b turnl.n.xm :eprw at top

o {lnld.u dooms open when
wanted Operates on new
8,

oll ﬁ.‘] Laow qgmd Everlast-
ing. nstalled ten minutes,
WNever nttantion,

A Feal Demenstrator Furnished Every Agent

Iﬁﬂ ged orders guickly demonsimting seinal ..I.:I!.Iu on ey to cafry r:.irtinl.url
. Ewery office, [nctory, slors, jnatitution I.Ell:l.hlir buflding nesds & Kant=
Hlagm for avery door. Hush name nchirens for de ol amﬂ maniy-makine.
ity . HANT-SLAM R CHECK CO.
Damonstrator o Workars Dapgt, K-53, s Il

RTLING DISCOVERY
awves Amazing RESULTS

" euUTrs REPAIR BILLS .
%) Mew Belentific Discovery Takea -
Country by Storm, Maore than 80
Miilion Prospects for Prodoet that
Saves Millions of Dollars for
Anto and Trock Owners, One Truck Fleet Saves §763 8 Year,

AGENTS —“I Made Profits Up to $34 Per Day
byt b e T L AL Y oy

net fiare: Exciaaive Territary with Agents
L 3

worki e . f:.--eu-umi Ing Fast.

ok for E O e o e PhEE of Risk, Weite Today.

K-W CORPORATION, 3200 Holmes 5t., Kansaa City, Mo.

WANTED MAN *

OPERATE POTATO CHIP STORES

We furnlsh -uvelg;thinua—-hu'lp finance

and locate you. No ence needed,
Tremendons profits. peational Introductory B
gtarting plan, No house-to-house canvassing. S5
Wonderful opportunity. Hush name for free
book of Profit Facts—today!

LONG-EAKINS COMPANY
1128-S High Street, Springfield, Ohio

Build YOUR OWN it Garser

Wind Charger
from ald suto

erntor. Weshow you how, Maks money
building for others. Light your baildings and play radio,

Dime hrings complets plans spd ontalog. 38 clber shanges, @, 13, 32
and 110 .ﬁ motare: angise drive asd wind genermiors; weldors] elec-
FREE tric femon contrals; au motors; efa.
LEJAY MANUFACTURING CO.

Minneapotis, Minp.

BIG

1447 W. Laks Strest

BE‘S' PﬂU”[}' PapEI’ ISSUES

Helps Increass Poullry Profits. Bend rolnor stamps,
50 cents for 3 years or 10 eeits for & months
trial, Agents wanted. American Poultry Journal

532 S8, Clark Strecl Chieage, lilineis

10°
al

GROW MUSHROOMS In your cellar or shed. Exclusive
) Bigger, better, qul-;tunruﬁ. More
Enormous néw damand. o buy

Fou
rooms, Wille far Fres Bosh,

M
American Muoshroom Industries Lid., Depl. T46, Toronto, Ont,

Forms to cast Lead Soldiers, Indians, Trap-
pers, Hunters, Wild and Farm Animals.
239 different forms to select from. Every
form guaranteed to cast perfect figures,
Send 5c stamp for illustrated catalogue.

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

»o NAVY SUPPLY
Bargnins—Army, Sport Goods, Fire-
arms, Clothes, Shoes, erc. Send 10c for
oew catalog, to be redesmed on first order
Army & Navy Supply Go., 4772 Lester St., Richmond, Va.

ddds ¥ AL A B FELN AT AN A ANSAY
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"Men--Women

Common Education Usually Sufficient
Influence Not Needed

City Mail Carriers, City
Post Office Clerks

Clerks and ecarriers now get
§1,700 the first yenr regular and
sutomatically increase 100 o vear
to 82,100 and $2300. Open to
men—women, 18 to 46,

Railway Postal Clerks

Railway Postal Clerks get $1,000 the first year regular,
being paid on the first and fifteenth of each month. (§79.17
ench pay day.) Their pay is automatieally inoreased yearly
to §2.450. Advance may be had to Chief Clerk at $2,700 a
vear, ($112.50.each pay day.) Open to men, 18 to 35.

Customs Inspector

Salary £2,100 tostart. MMen 23 to 45, Work eonnected with
examining baggage and merchandizse entering the gountry from
foreign parts covering boats, trains, roads, automobiles, ete.

File Clerk—Clerk

Open to Men—Women 18 to 60.
Entrance salary $1260 — $1440
Year, Appointments as File Clerks
and Clerks in the Departments nt
Washington, I). C., are made from
this exnmination.

Men—Women at

Washington, D. C. -
Get Ready At Once
Many other positions. Exporienee ia usunlly unneopssary
and political influence is not permitted. Let us show you
how to get n government job,

Free List of Positions

Fill out the lollowing eoupon. Tear It off and mail it today—
now, nt onee,

Thiz Investment may result In you getting a big-pald govern-
ment job.

FRANKLIN INSTITUTE, Dept. R173, Rochester, N, Y.
Gentlemen: Rush to me, FREE of charge, list of U. 8, Govern-

ment blg obs obtalnable. Send me VREE 32-page book
desoribing es, vaecatlons, hours, work, and full particulars
telling how to get one of these jobs.

MNAMB. . .coasasss e FEEERE R R e
Addresdn . ... .conivssarsansnnnsnsen EEsssmERaEE R EEBE R b e

When twriting to advertisers please mention Popular Mechanics
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RHigh School Course
at Home

Many Finish in 2 Years
You can complete thissimplified High School
Course as rapidly as your time and abilities
permit. Equwalent to resident school work
—pre _FEI’EE vou for entrance to coll Stand-
ard H. S, texts supplied—Diploma. Credit for
H. S. subjects already completed. Single sub-

fer:lmfdesu'ed High Schooleducation is very important
dvancement m business and industry and socially,

College Entrance

Durm past 14 years, our High School graduntes

Eee.n admitted to 531 du?rmnt Universities,
Lﬂll{rutﬁ. Junior Colleges and Normal Schools—B809%
of them without entrance examination. Course also
prepares {or teachers’ certificate and pre-professional
examinations.

Business—Industry

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

In Industry—Mechanical and Engineering lines—
E‘nu must have at least an elementary knowledge of

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

Our High School course meets the tory edu-
cational requirements for Business and Industry.

An Educational Institution
The American School was chartered in 1897 as an
educational institution, not for profit—and is exempt

from paying Federal income tax, like the best resident
colleges and universities,

Don’t Be Handicapped —

Complete Your Training Now

Be a High E-:hunl Graduate! Prepare yourself for promo-
tion in Business and | ndus-
try —{ior the Professions,

20 Other Courses | CoierEnirncs ani

cial success. Mo matter
Orver 150 noted Educators 5 .
Iivewira, gnd Huslhess h eh “'I].ut ".“" you "’anf ."-Iﬂ::t‘
Eel prepars our apecinl i High School training wil

struction materinl, which prove invaluable to youl
T"""”" "":,f" t nehla Our moderate fees cover

& colleges avy, and .

viarw of im ok, Cadaria all instruction, standard

We offer you guality training textbooks and Diploma.

at bhome for the best- paying Eﬁ.ﬂ? mmthly terma. (et

linea of Indastry and Boniness - - =
as llsted in the coupon. . nhead in life. Start your
truining NOW!

Mail coupon for information about line that interests you
American School, Drexel at 58th, Chicage

American School, Dept. H-845, Drexel at 58th, Chicago
Tell me how to train for success In line checked. No
ebligation. OHigh School Course
OAccounting & Auditimg [ Diesel Engineering
OArchitecture & B'lding O Drafting & Desidn
OAutomotive Engin'ring [ Liberal Arts
COBusiness Management []Private Secretary
OCom'ercial Acronautics O HiMer Ac't'g O P.AL)
COElectrical Engineering [ Highway Engin'r'g
OElectrical Refrigerat'n [ Mechanical Eng'r'g
OAir Conditloning L Radio & Television
OCivil Englneering OSalesmanship

O Complete Law OSteam Engineering

T P P SUP S L S D S S —

Addrens_ e e S s RS

When writing please mention Popular Mechanics

mthmm lay

ing Conn band in-
strument, you ecan ba
ready for band or or-
chestra in 4 to 6
weeks, A sure road
|  to popularity if you
, start on a Conn,
| Choiceof the world's
y greatest artists, Mug-

) nificent tone, Many
exclusive features—

yet they cost nomore.

Ask to see the marvel-

i ous new models now being
. dinpll:.red by Conn dealera,

" WRITE FOR THIS
NEW FREE BOOK
' Homo trinl. Ensy payments. Write

ue for free book on whichever in-

strument interesta you most. Men-
tion instrument.

C. G COMMN, LTD., uﬂmm

i

,J/ ?‘x‘f CON N

[ B AND NSTRUMEMNTS

— e

New York "

Electrieal

Ask for free booklet schOOI
44 West 17th St.,N. Y. C.

[ yoed FREE CIGARETTES |

EARN UP TO 595 WEEKLY

Introduelng NEW WAY TOBMOKE. We lornish you
Fron Clguretbos AR mny man to have o Free Smoke,
Hand him LICHTED Clgarette from beautiful pocket=
giee " Masin Cose”  Just touch button. Prestol Ot
comid Ldghted Clgaretie mutamatically, No batteries

ur 4,-h'|'l,"ir'i1_',_ et Magie Upsn for 15 days’ trial st
oir risk. State Imvarlte hrand elgarettes

MAGIC CASE MFR5.. Dopt. 5-371
4234 Cozxens Ave. St. Louis Mao.

Hiake s | 5 0 Weekly

GIVIN AWAY

RCA LICENSED

IRADIOS

We offer this and other money making plans to all salesmen, dis-

tributars, e en, punch men and agents with our new foll
1037 ling conststing of 30 beawtiful and exclusive Radio Models
for home, suto, and farm use. Make up to $150 eash In a week for
yoiursell. Every dealer amd sub-agent, home, car owner, store, offiee,
Metory, lodige, elub or Individual wants theses marvelone new plans
for giving away FREE WORLD FAMOUB RCA LICENSED
DE LUXE RADIOE. WRITE TODAY FOR OUR NEW START-
ING OFFERA. Start ut onece making money with our unlque sales
plans.  Write for full Information how you can secure any or all of
thesie plans FREE.,

| DELUXE MFG. CO., Depl. 217, 173 W. Madison 5t, Chicage, IIL
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QUICK WAY

TO LEARN
MUSIC

Thousands have lenrned to plny o

hiut 6 fracilon of the old way cosis.

Simplified method bhrings nmazing re=
sults . « « TN Stuadents

|

|
AVE you ever dreamed of the fun you'd |
have playlong some musical Instrument?

Pietured yourself doing all the popular hits—even classical

niumbers

Then here's grand news for youl It's news of a guick,
eaxy method whereby anyone can learn to play real musie
by notes right at home, You won't need o privite teacher, No
tiresome exercises or long hours of practice. You start
right in playing little tunes. Booner than you ever expected
you'll find wyourself entertain-
ing your friends—playing at
parties—having the time of
your life. And the cost is but

LEARN TO PLAY

BY NOTE u fraetion of the cxpense re-
mnru g:ltl;. quired by old-fashioned methods.
ol xophana The suececess of the U, B, Behool
Grgan Tenor E::ﬂuﬂn of Music system [s due to the

fact that it makes everything so
simple, First it tells you how
to do a thing., Then it shows
you In pietures how to do it
Then you do it vourself and
hear it. What could be simpler ¥

Hawaiian Guitar
Piano Accardion

Or Any Other

Instrument

rWHAT INSTRUMENT
DO YOU WANT

TO LEARN
TO PLAY ?

FIIEE BOOK AND DEMONSTRATION LESSON
I'rove to yourself without cost how easily and guickly you
can learn to play. Send today for Free Deéemonstration
Lesgon and Explanntory Rooklet. See the simple prineciples
ground which this remarkable method is built. If you really
want to learn musie—enjoy good tmes—mall the coupon
below,  Don't delay—act NOW. Instrument supplied when
needed, eash or eredit.

U. 5, School of Music, 711 Brunswick Bldg., New York City

e e s e T . S S S S S S S

l U, & SCHOOL OF MUSIC,
711 Brunswick Bldg., New York Gitr

Bend me your amazing feee book, “How You Can Master Muosie
in your rwn Home," with inspiring message by Dr. Frank Crane:
wlso Friee Demonstration Lesson gnd partioulars of your casy pay-
ment plan (mention instrument).

Adledrime . .....

Huve You
cInstrumenty L...ee..

Instroment., . ...

Extra Money 7rom Books

SEND NO MONEY « Books Sent C.0.D. Anywhere in U. .

These famous Pay-Ralsing, Ex-  name and address, Pay post-
tra Money Books have helped man on delivery plus few cents
thousands of others, Let postage. Rend 3o stamp to

them help you too. Check COVEr post k f
this list and matl with your 9 Gataloy DLOMhes Dooner of
- —ae-
SELECT =] vLanDscare
GARDENING
FROM Practical . ......52.50
LE
THIS LIST /5 i Home A KING
AIR CONDITIONING Ny et
MONEY
SERVICE MANUAL FORM M“ﬁ'"“
:F.lmnll Unlt A rotus. |, $5.00 15,000 Practieil. . .. 55.50
X "ll'*-"'fm INDING ;.00 MUSHROOMS
uﬁn T it e Ralse for Market.. . . ..S1.75
HEON SIGNS
A3 i e Mol B xev . sno0
Ihieo With ﬁi:rrl.f Gun.51.50 PATTERN MAKING
BRICKLAYIN Excellent New Book , , . $1.50
Plain nnd lvn.n-rg.r ,,,,,,, $1.50 PLASTERING

1’1E|t Instruetion Man-
Cabing (Buallding). ... . s2. 9200 umal...iiiiciiiias .. 51.25
I:AHIIJ-IH-:TﬂI!i (ANl Makes FLA!TIL‘. MOLDING
New, Revised Editlon. . $2. FProduetisn Hasis $£3.00
DAHGE : HA.IIII'J FH‘I’EI!{.‘E COURSE
Learn it Home Without New edition, Every-
Music or a Partner, . , $2.00 thing about Radio, , . $4.00
DRAWING IEFI!I ERATION itll :!r.?ﬂE

Freshnnd and perspec-
L7 AN - (R Rl.lllEIl IHTII:I.ES
DRY CLEANING (Practical) How to Make, 52.00
mnid IH‘M,.... e . B3.00 iHE!‘I’ METAL
ELECTRICAL TROUBLE Construction Work. £2.00
SH TING Steam Engineer's License
Mc-tn-rl nrmul Alr !unﬁ H." .
FURNITURE REPAIRING

How to Obtain, .
TAXIDERMY, HOME
F:lnilﬂhim: and Decorn=

Maount Trophies

................ oo Profit, Pleasure, . , .. 51.50
ITNVENTIDNS WROUGHT IRON WORK
1500 Neadad . ... ...... £2.50 Prastichl. s vsvenonsvns 51.35

POPULAR MECHANICS PRESS
Room 1136A 200 E. Ontario St., Chicago

LEARN PROFITABLE PROFESSION
IN 90 DAYS AT HOME

If ¥ou are looking for s NEW und BETTER way to make n
living, take up Swedish Massage, for now vou Can Learn at
Home. This interesting, big pay profession was for years
available only to a few, [ts seorets were guarded jealously aned
fubulous prices were paid for instruction. This same in-
struction 18 now available to you at n mere fraction of the
former price nnd yvou need not leave yvour present work until
}uu have qualified as an expert and ean command an expert's

lLI.!'I.I:i.l‘H].H of men and women of all ages 18 to 50 are muking
S10.00 to 820.00 a day giving scientifie Swedish Mossage and
Hydro-Thernpy treatments. There is a big demoand from
Hospitals, Sanitariums, Clubs, Doctors and private patients
Enroll now nnd we will include snantomy charts, medic al
dictionary, patented reducing roller and Hydro-Therapy
supplies without extra vost. The reducing course alone may
be worth many times the modest tuition fee, Send eoupon for
reduced price offer. Complete detnils and booklet containing
list and photographs of successful graduates will be sent FREE.

— —— N S S S N T SIS SN S S S S S — —— — — -
Mational College of Massage & Phyvsio-Therapy

Dept. B6d—20 N. Ashland Boulevard, Chicago

You may senid me FREEE and pd'.b!.l i, yuur illustrated cata=-
log and details of pour specinl er, also booklet contain-
g numes and photographs of nunceuuful gridiuntes.

NBIDE. . e,
Address

When writing to advertizers please miention Populor Mechanics
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Talking pictures offer excellent op-
portunities to trained experts, Com-
plete course at National _Bchools
qualifies you to accept positions in
theaters. Newest equipment to
learn with.

ltadio Transcription Recording is
i fascinating profession. The
figld of opportunity for trained
men ig unlimited., At National
Hehools you receive the most
complete instruction on newest

equipment, Experienced instrue-
lors. Students learn on same

equipment used in largest tran-
scription studios.

All of the science of sound is based
on RADIO. National BSchools’
course of training embodies all
divisions of Radio, including Tele-
vision in ita Iatest development.
Graduates are gqualified for Radio
engineering, home, auto and com-
mercinl radio repairing, and Broad-
casting. Easy “shop-and-studio™
ractice methods. No dry fext
ooks, Students nctually operate
our own Radio and Television
equipment. You don't need ad-
vanced education. National'as
training methods teach wyou the
practical way.

QUALIFY FOR GOOD JOBS IN FEW MONTHS
Mational troining is thorough. Finest equipment in Amer-
irn. Proven methods. When you graduste you ean com-
mand jobe that assure future success.

EARN ROOM AND BOARD WHILE LEARNING

‘We nssist students to obtlain part-time joba while lenrn-
ing. For limited time we will allow coach railroad fare to
L.A. Send eoupon for Cotalog.

NATIONAL
SCHOOLS

LDS ANGELES

More than 30,000 Graduates.
Established 1805

ARDip

3
b I
TELEVIsign

|--*-ﬂ-‘---ﬂ.—-------‘ ‘a L
' REQUEST FOR BOOK ——J !
I 1
! NATIONAL BCHOOLS :
! Dept. PMHE-11, 4000 5. Figueroa 31.. Loz Angeles, Callf.
(R : [
- 11t DR e S i S AFe...... i
N RO i A R R T R e 3
]
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: i | e Ty T | 1 SO '
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INVENTED
g the Countwy!

In Your Present Stove or Furnace—
HOTTER—CHEAFPER=No

Heat Quick at HALF THE COST,

COOKS A MEAL for LES

Beats nn¥ oll burner ever gotten out for low
enat, perfect performance. Burna l:halg oil
a new way, without pre-generating or

ng up. GQuick intense beat by Simple

urn of Valve.
Try At Our Risk | AGENTS

it e drmtens sod | B1G MONEY

a:t'ﬂfm.:lurmd:muh-:‘l Drop Eve

e Bt | tr e gk e
snid & | ¥

gulekly by what

n FURMACE i
FREE SAMPLE | Gt YoUu
FOR AGENTS | & 'mais i Quick HEAT at
offernd to ona HL]'. ﬂlIBhl:lAI'.'. r"m n’ v’h'l'

woman n m‘?w
oo L ARGRI Hd eake orders. Wiika auick, be frat to lesr how to
UNITED FACTORIES, N-751 Factory Bidg., Kansas City, Mo.

AMATEUR CARTOONISTS

Wanted—Amateurs with humorous idens, No drawing
ability necessary. The amateurs of today are the pro-
fessionnl cartoonista of tomorrow. Ideas judged and
prizes awarded by Applouse-0-Reter test before movie
audienees, Evervone has an equal chancee, 26 rash prizes
in all. Rush name on post eard for “Valuable Tips on
How to Make Money With Bimple Cartoons and Humorous

Ideas.'” Cash Prize Entry Blank and Rules—Send No Money,

CARTOONISTS' EXCHANGE, Dept. C-911, Pleasant Hill, Ohio

>*NEW INVENTION!

BIG EARNINGS QUICK!
WITH THIS NEW MONEY MAKER

No Experience Meeded. Fells easy to
amagzing big market. Combination

BLOW TORCH AND SOLDERING IRON

No pressure system. No pumps. Nostove,
No charcoal. Operates with 1007 satis-
faction. Neat, complete, compact. Guar-
anteod by 30 yenr old company, Write
quick for New Agents' Plan and Exclu-
sive territory offer, Hurry!
JUSTRITE MFG. CO.
Dept. 611, 2061 Southport, Chicago

\ : II'?:',—"),

CANS, JARS
gﬂd BOTTLES

Fly Open'

28\ NEW NITCHEN DEVICE

Amnring diserrery! Lot us send it to you on trisl snd show son bow to make big profits.
Works like magle., Cuans, Jars, Bottlse—any slon, shsps—opened instanily, Amasingly
low priced. Starline desomstrstbon makes housew jves buy Instanily.

Two magle solling plans ufF

FHEE ‘“HPLE HFFEE prafits  Ento ke s,

Wonderful spare time money moker, Bend nams, or Free
Bample Oifer,

MAGIC PRODUCTS CO.
1418 Pendleton Ave., Dept. C5-3T1, 5t. Louls, Mo,

AGENTS
ake wpfs

H .
Qi

When writing please mention Popular Mechanics
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WE CAN TEACH

YOU DRAWING in
your own bome during your
spare time.  Thirty-five years of
guceessful teaching proves our ability.
Artisty receive lnrge salaries.

Write teday for Art Year Book
SCHOIAPPLED ART

Depl. 186, 10 E. Huron St., Chieago. lIl.
You Can Regain Perfect Speech, if you

STAMMER

Bond todny for beauntifully llostrated book entitled “DON'T
BTAMMER,” which describea the Bogue Unit Methol for the
soisntifie sorrection of stammering and stuttering. Method suc-
sesslully vsed st Bogus Institute for 35 yearm—sinee 1901, En-
dorsed by physicisns. Full information concerning correctionafl
stammering sent fros. No obligation. Henjamin N. Bogue,
Dept. 172, Circle Tower, Indianapolis, Indiana.

RADIO ENGINEERING

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

BE AN ARTIST

equipment at New York and Chirago schoole. Also
gpecislized courses and Home Btudy Courses umider
“No obligation™ plan.  Nestrated Catalog on request

RCA INSTITUTES, Inc. /25
75 Varick Street, New York, N. Y.
1154 Merchandise Mart, Chicago

Recogmized Standard in Radio Instruction Since 1805

COVERNME

Jobs in AVIATION

Get training now

et into Ameria’s fastesl growing. most activs indostry.  Hugs

guvernment and ﬂnl_umerr‘isé. nrde

he, (lei your trainine NOW in
Licewsen mEcHA

courmm.  Low

ra mein plamiy ol good hieh paying
ALROMAUTICAL EMNGINEERING.
. ADMINISTRATION. Alw
Easy terima, LDay snd Evening
bookisl * Aviation As A Carser.”

afmoial ahnrs
cloases.

rite for
AERONAUTICAL UNIVERSITY, Dept. A
Eur‘ilﬁ?wﬂﬁt!llll..laﬂ S.Michigan Blvd., Chivage

ﬁ\zx
24

EXACTLY HOW TO BUILD
15 DIFFERENT BOATS

This Is the new edition with 42
added pages, 6 new boats, and
eonversion of Ford motar for
marine wse,  Full dircetions and
dotails for eabin crulser, racling,
hydroplaoe, cuthoard ronabout,
il boats, kayvak, sled type—15
boats o all. Alko sectional boat
to earry oI ear.

SEND NO MONEY

Write for new editlon of Poat
i:'.nnh today ! ?1"111;11m 'whs[-ra;

stman 3, us L
cenﬁFls plf-uﬁl.u.m- Ilumlqll'- u. B.
and possessions  emit  with
order, AMoney refunded I not
satisfed.

FOR PLEASURE OR PROFIT

EASY—LOW COST
with

POPULAR MECHANICS

BOAT BOOK

Bulld u boat at home! You ean
do It. Just the kind you've
wanted-—power, gall, or row bont,
The “Boat Book" shows you how
in 5Emi1]1- step-hy-step directions.
Specially prepared for those with
limitesd  tools, little a&kill and
money, Build boats to sell for
profit too. Book tells how.

GIVES PLANS, METHODS
AND MATERIALS

Arctunl working plans and photos
of real bonts under eonstruction
makes  building  easy, BEhows
muaterinls nepded and rock-bottom
codtd, Hundreds ol pletures. No
chanee for mistake. Inchudes nlso,
pavigation and pllot riles, han-
dling  ealiling craft, bost kinks,
boating terms. Everything o hoat
enthuainst should know, Blze
710 Inches, 312 pages. Floe
eloth binding,

POPULAR MECHANICS PRESS—Room 1136A
200 East Ontario St., Chicago

If you like to draw, test your sense
of design, color, proportion, etc.,
with our simple Art Ability Test.
An opportunity to get a frank opin-
ion, free, as to whether your talent
is worth developing.

Magazines, newspapers, publishers
and advertisers spend millionsyearly
for illustrations. Design and color
influence the sale of most things we
buy. Artists have become important
to industry. Machines can not dis-
place them. If you have talent,
train it. Drawing may be your surest
road to success.

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

Send today for Art Test and Free
Book explaining present opportun-
ities in art. Just fill out and mail
coupon below.

FEDERAL SCHOOLS, INc.

11136 Federal Schools Bldg.
Minneapolis, Minn,

Send me, without obligation, your Art Test
and Free Book.

PR, o v ciacnnssnmsdnmsiid sadssnanamnasnsss
AdAress, « consrranrrssssrassss sapssinss PP
Age...... Decupation. .. sssssasassssssnias

When writing please mention Popular Mechanics
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g BOOK
Tells How to Earn Up to
$50 2»d/ MORE WEEKLY

e
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) Young man — here's the easiest,
e uickest way to big pay and a real

q future. Get into Eﬂ Conditioning
and Electric Refrigeration NOW,
World's fastest-growing industries.
New, uncrowded field.

ef g \ mede Jes QuickWayto Big Pay!
= |[exmiin '“"""-"_— Easy to train in spare time at home

a8 expert in Installing and Serv-

iving, Planning and Estimating, all
kinds of Air Conditioning and Elec-
tric Hefrigeration equipment. Take
vour choioe of office and shop posi-
tions, Cuick low-cost metl?orl of
home study approved by leading
manufacturers, Practical work in
Inrge Inboratories and Employment

FRE

comPR§3308 FERaiRan ]

'!-\—L

U.E. 1. Qualifies
Men for Jobs

"Had wo troahls sexting job
maving betler Lhan sxpeoied,
l-h:lllh te 7. E. I.lor training,
AR [ lr.mrl:umi o I
tonded ' lr 5

Wl -llul-'r-d wilh T F I.

goj/ning; sarnings avepar | Serviee free. Low easy to pay fee.
wrlk,

"Breured employment  with Get Fac ts NﬂW!
. & 8, one of firms to whick

Get free book telling the TRUTH
about big opportunities in Electric
Hefrigerntion and Air Conditioning
and how U, E. I. Traimning GETS
MEN JOBS. Write giving nge and
100% incrisee  fn earning present ooeupation, stating which
E"]“""R::;* getting staried. industry interests you most.

Utilities Engineering Institute
Established 1927
400410 N. Wells St, Dept. 1116, Chicage, 11l

Utilities Engineering Institute, Depe. 1116,
400-410 N, Wells Sc., Chicago, IIL

wi rr'ffr-rvnj mn ., . . tEking
wdl |"'|:|rl~1- of Berviee Depari-
meni,” R.R. W, Il

“l nm sending in my lasd
bemsoqe, My rise in the relrigs
#ratitn  iodustey has bhens
mpid. having reeolved aboul

“Enjoy my lessons. Tlave

nhisjned poaiilon s saginesr

in & mew oobd storage plant,

1 kaye chnrge of relrigem tion.""
.. O, Unnade

the big opportunitics offered In Alr Conditloning and Flectric

Refrigeration. 1 have marked which Interests me most. I
O Alr Comditloning O Electric Refrigeration

|1 e N (et e ey g e ) S W S g o ey ¥ e I

——-———1

Courtesy DIESEL PROGRESS

A Coming American Industry

The internal-combustion engine represenis man's su-
preme triumph of machine power. Diesel operators are
in demaond. Here is real opporiunity for mechanics,
draftsmen, owners of shops, motormen, larmers and all
others employed where Diesel replacements will be
made. Gel necessary knowledge through study of the

modern . C. 5. Course on Diesel engines. Free bookletl

INTERNATIONAL CORRESPONDENCE

BOX s#0-H, SCRANTON, PENNA.
Please send inlormatien on course checked.

[ DIESEL POWER [ ELECTRICAL ENGINEERING

Mechanical Engineering [J Automobila Course
Aviation Engines L] Air Conditioning

Age

SCHOOLS

Nams
Address

When writing please mention Popular Mechanics

Please send me your Free Book telllng how [ ean quallfy for I '

PFOFPULAK MECHANICS ADVEKIISING SECTION

Dwn Molds with Liguid Live Rubbe
and Cast Brautiful MNovelties From
Plaster, Coment, Liguid Marble, ets.

fiscination o

LIQUID
LIVE
RUBBER

Fi
It's neow—diTeromn=—

iri TILFyE
Ill'HIlIII

1 e finest Ii for the Bexible bl
Finsbroctions el Wi
redfure In the r e fiaa Ll g

i
SV ETY . 1) .||| I-\.I'»I
s wilh r||.|u.1|| is of

o FLEE OO UREE

Mold Ma .E--rqun.r-l:ll;u
En, send 81 L Can ||I1..'u1l'|||'.] |{||:|||!.|---eln| FHEE MO
ERXIZTIL ||F '||3' "|“r|?| (el 1) inslisled, Manay relindad H not delighisd.

2102 West 10th Street,

ETEwART 5 STunlﬂ Bept. P-118, Chicago. 111,

MOUNT BIRDSJS?.ESE

AMIMALS = FIi-H ®= TAN HIDES = MAHI Hﬂ\"ELTIEE
Make year OWN tn o' FUN, INEXPENSIVE! Dowrats your homes
¥ irn] hods heve lacght THOLRAND® b
AN BLEHES and MARE NOVEL

wisidi @i pou Hep by wiep Frem iler
I‘I='1I'|'Ill1‘|L. | | MOFERN pr
Bl whilrein &f NEW poi
MAKING Profemes. Ca plrte MK
, 138 - P joma ALL §1 pottpaid ANT W IERE. Seisslas
timg GUARANTEED! Seod 5l with ordwr of si¥ poslmas KL glus peslage

SCHMIDT SCHOOL OF TAXIDERMY  Depl C-14-11,  Memphis, Tenn,

LEARN FROM A FORMER
MAN

Learn the most fascinating of prof es=ions.
Prepare vourself for n job with a future
Etudy under the personal direetion of a
man who was previously one of the famous G=
Men., Takeadvantage ol the many oppoartun=
Itles for the trainesd man Write for purticuburs.
INTERNATIONAL INVESTIGATIVE INSTITUTE
1-& Maryland Title Building WASHINGTON, D. C.

BE A PILOT — FLY A SHIP

If you are stumped at the high cost of training to gualify
for a license and a good future in the feld of Aviation,
write immediately, enclosing stamp for information on
opportunities now available under our Transport Pilot
and Mechanic's

TRAINING PLAN

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

OF ALL TYPES. Hand-mmnde,
best quality. Buy direct from
our factory and save 4. Satis-
faction guaranteed. Used musi-
cal instruments token in trode
FREE aecordion lessons.

ITALIAN ACCORDION CO.

323 W. Polk 5i., Dapi. P-i, Chicage

D-ATUBE

Get Rid of Static, Distortion,

Local Inter-
I. “Mew Radig™

For l.'f:'lt ........ aarEa
Tune out strong local
glationa . . . tune in
* Loa Angeles, Canada,
—— "Mexico] Increase selective
ity—ocut out statie, distor-
tion. interference, with amazing new
ADD-A-TUBE. TUsea no extra current,
fits any radio, eleetric or battery, works
on inside or outside aerinl, all waves.
GUARANTEED! Use 5 days. If not
dellighted, return within 10 days from dateship- |your order to-
ped and your money will be refunded Instantly] |dax!

R-E ENGINEERS, Dept. H-511, Marburg Ave, & B & 0. R.R. Cincnnati, 0.

Ne Monsyl
Pay  nothing
now. Just send
name and  ad-
dross on  posis
caridl. Pay posts
man only B1.00
plus fow cents
oatage o dé-
ivery 2end
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Tum JUNK
Cash.’

The Most Sensational
Buasiness Opportunity
Since 1929
Liks turning lasd into gold,
hare is o business with gigantic
pemaibilitien. Factories, Clubs,
Brorea, Behools, Homes, spend
millions evory year for rubber
Think of your profit

Brand new. Fully patented. Few men slrendy started
report unprecedonted success. Wm. Eagle writens:

“Can't maks mate fast snough. First week brought
aver Mﬂﬂlaﬂl'uril ) 1o $10.00 ench.” Fiash (rom
Hurrin says: ﬂrdm enough to keep 15 men busy

all the time.” Gunter :ni In.: un;lnr I'mm Guunur
Commissioners

and no
order {or all Grade El!l:mh l.n.l] Hl-h ﬂnl:nnh' 'P
throwing

COSTE NOTHING to get somplets [nsis. .'luﬂ.ludu nnd addresa.
We'll send deseription of simple hand machine that guickly slices old tira
into strips; show you how patented method forms strips into thick,
apringy, long-wearing FABRIX Mats—how five eenta worth of Junk
Tires makes n §2.00 Mat; how you can start on o ressonabls investment
and build o business so big, so fast, that it will taks your breath away.
Don't delay & minute. Write or wire today. All indormation is free.

FABRIX, Inc., 326 W. Huron 5t., Dept. 711, Chin:-lﬂ. .

Make Glazed Concrete Products

Pottery, tl]eu, novelties. Wall Glaszing, water-
proofing. Make jars, vases, bird baths out of
sand and cement without molds or costly tools
y and glaze them like clayware. We show you how.
Earn money in your own business. Send 10c for
booklet, color plate, details.

NATIONAL POTTERIES COMPANY
13 West 26th St., Room 21,  Minneapolis, Minn.

Th
Lost ﬁfa rd

THE KEY TO SECRET WISDOM
"Like a [J-nh I"n:m the heavens, the word was

from the re rations of its

gacred l].r“l.mu came the creation of the

Universe"—so relates an old, old legend.

ugh the ages men have searched in vain

for this lost word. In its stead found

to @ gecret wirdom. They leamed how

o unlock the hidden possibulities slumber-
IM “..1'““. Em"ﬂn: ..I-i‘rt.lﬂ'l-
powers that make for a grut:rl:

This Sealed Book— .FREE

A sealed book h}l' the Run:‘ru.clln.'l. reveals

the plan wh:ul:}' mar-:hmn this wealth
of knowled ing :n ny! and
u-w:rr.lt of li

ligation, wri mgnnr R.L'prm
9b¢ ROSICRUCIANS

San Josu [amonc] CALIFORNIA

NOT a religiour argamization
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LETS DO IT
THIS WAY!

@ The draftsman is

one man who doesn't

have to worry about

hl"-ll'lﬁ replaced by n
:ne

His HEAD
and his HANDS are
nesded — nlways.
Even the smallest

Improvements must
be lnid out by the
taman 80 he s usu=
ally the first man to be
hired, and among the
last to go in a lay-off.

Get into drafting, where
the pay is big, the work is
fascinating and o rtuni-
ties lie in EVERY branch of industry.
Men from every walk of life enter this

profession and thus start their careers
townrd success and Ind.epcnd.l.-l:lm We can hclE YOU.
Let us send you our plan, there is no cost or obligation.

Learn at Home

Unlike many other professions, drfting is ensily learmed at home.
t requires bo previous training, oo college sducation. Just an
howr ar two & day right in your own bome can do Lig ]
making you n drufie- ,n’

mnn and ftting you for ‘--. ,
this inleresting, profit- ‘ ! _* |,
shle, inspiring pro-

[emston. The American

Hebool is proud of the

wiiocean of s students

I|."‘.,,.-I"'::'I" J Ii k f;:shlr--

(“: 'L_ 7 i -E i|![
for Ameriean Hehool Eéi-l m{r- t-.} *" EE"@
graduntes wre  found e o, ﬁ"" X ‘ﬁ

everywhers  in  posi=
tions of ility The n._-u_ Bualiding,
nnd power. Drazel Ave. at Siresl.

Ble opponTuanlE get into drafting,

I’ur new mochines, re=

all othor new veniures must be rﬂ-nnnl

on the drafting board bofors the sciual

f;ll’ moat :lur?' newspapers corry advertisemonts of jobs open lor

draliminen YW. Under our plan of instruetion you ean often

im is important for it enablea ¥ou to get into this fnecinating

work within a somparatively short time. Buasiness s building
profession NOW

Text Material All Furnished

you will be impresacd with the low cost of this instruction snd the

easy torme of payment, Thore are oo books to buy, for these are

Ril:hl now is the time

placements, buildings, bridiges, roads, and

ow work enn begin. The elassified soclbona
qul.ll.f: far a good job long before you have mmplrfﬂl tho eourse,
fmat, every motth mors drafismen will be called for. Join this
When enroll for & coorse in drafting with the American Bohool
all supplied an a part of the course without one penny of extra cost.

o ooupon for information, there is no cost or obligation,

AMERICAN SCHOOL
Drexel at 58th St. Dept. DD-845  Chicago, Il

American Schoaol
Drexel at B8th St., Dept. DD-845
Chicago, [llinoia

You moy send me, withoui eost and fully prepeid, dotails of wour
course in Drafting and tell mg why such wonderful apportunities
exist now.

T N o G e e R o B R b
F L I o ] B it R DR P e | DM e St I VO P TR £ o A =
Y. .ouvrirrrrnrrrnssnsassensnsnnnrs Hinte .

When writing please mention Popular Mechanics
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DIESEL
the
NEW POWER

The whole worlil gnsped st the amazing performance of the Diese]
Powered Burlington B, R, Zephyr train. It opens o new era of power
efficiency,  Aeroplanes, automobiles, great Industrial plints may
soom be using these marvelously efficlent engines,

It mesns 8 mew profession, a new trwde for thousands and thou-
sands of men.  Leam [Mesel operation, construction and cepalr
NOW. Use our magleal guick reference method. Find out all vou
neeid to know theotgh these books, “Diesel and Other Internal Corm-
bustion Englnes''—"Diesel Engines, Operation and Maintenance

—* ! Electrie Plants,” which we send free for examination.
Thia ination offer brings you the Iatest and mosi authorltstive
Information obtainable, Over 300 illustrations.

3 BOOKS ALL SHIPPED FREE

for examination, There are no strings to this offer, If you really
want to get into the most promising oew field of the century—the
livest—most up-to-date—most talked of profession, send for thess
books on our amazing fres shipment offer. IMead them, examine
them, test them in any way amd them If you are oot sold 100%
senid them back at our expense and you won't owe one cent.

'y & N N & F & N B B B N 8 B N B 8 B |

American Technical Society, Dept. D819

Drexel at 58th Street. Chicage, linois,

Send mo the 3 Valumes on Diesel Engines, listed sbove for 10 days
FILEE ecxamination. 1 will pay the few cents express bug don't owe
vour a cent unless I keep the books, In which case | agree to send
$2.00 in 10 davs and 3.00 a month until the introduetory price of
only £5.80 is pald.

Note: If you prefer you may setid only $5.80, cash or money order
{vou =ave §1.00) in full payment, and we will send the ¥ hooks
prepaid.  We ngree 10 refurn your moncey if you are not satisfled
and retarn them in 10 days,

1T Ry A e e e et
BOCPERE. e e S e R e e e R
City . Hia .

Please atiach a letter giving age. oceupation and the name and
addre=s of your employer amd that of ot least one business man
as reference.

Electricity

at your finger ends

AUDELS NEW ELECTRIC LIBRARY—A progressive Home Study and
rence Courss in ﬂ].‘l;“lld plectricity,. Easy to unsderstand. Gues-
alwinty written Ffor a complete working knowledge
! i rEclice, necesaary to every electrician, snginoor,
T b amed student.
LEARM THE AUDEL WAY! You ask the question—Audels Mew Eleo-
tric Library glves the answer—B5E00 nim]ﬂ:'}!nl outlines, graphle (lluss
tratlons and precise explanations covering Construction, Operation and
Machine Mainienumee.
BOOK A LAM—Order the valume that interests youn=today!
volume on 7 days’ free trinl.  If the book helps
o I it does ot help yow. mail book back o us.
H af your first payment, we will =end vour secomd Boeol,
We allow 30 days to puy for this and (o each followingg bLook wntil
ou complele the Series.
Fowou are oot sstisfed, you mey cancel your subscription of any Lime.
i —— — — — o i — — —— — —
Thea. Awdel & Co.. 48 W. 33rd 5i., Mew York Cily
Mail Vel. I, Electric Library on 7 days' free trial. If
0 K. T will vemit $1.50, otherwise 1 will return iL
- I also request you to mall one hook each month on
'..DUPDN samie wWwrid, No obligation unless I am satlafeds

MNatlihe R I I I R A I

AdATESE . . cnrsrssrs s st Bt an s nans Srd P PR N E R R R R
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@ If you want Lo be really popular,
have all the fun, the center of at-
traction everyguhere, just learn
to play this thrilling instru-
ment from [taly, A complete
band or orchesira in itsell, and
so ensy (o learn to play. You'll
master this easier Soprani in ne
tirme, and vou'll have real fun
from the start. Don't delay. Big
future. Send postal for beautifully
illustrated literature. No obligation.
Easy terms. Write today sure, il

L]
SOPRANI, INC., DEPT.1129
Gi0S. WABASH AVE. CHICAGO, ILL.

MAKE MONEY AT HOME

RUBBER [owc,
MOLDS '66

Btart bip profit business at home. EMnke your
ol fexible roubber molds with smazging S0-L0O
GO-MA Molding Hubber. Turn oul hundreds re-
productions, BUSTS OF PRESIDENMTIAL CAMDI-
ATES, ornnments, ash trays, book-emils, eie.—
In plaster,; conerele, artificial marble. Cosls you
littles ms e ooch, sell for up to 85,00 o riends.
sbores; by mail. sy, (uick—exXpericnsoe  unoecsss
RATY We supply all materials and Instroectlons,
Write today for [ree details and proved plans.

SO0-LD WORKS, Dept. M-B27,

Al

-

OPPORTUNITIES

For those who need larger Incomes or must seek new oceupations,
The following workable, tested plans are adaptable both to the
needs of the country or city dweller either for purt time devel-
opmenlt or prinelpal income solnee.
Every iden set forth in these books hns been used by others

for peodit. They are well worth ur consideration,

Plan Mo, |—1000 Ways to AMake $L000. Practical new book
of tried, tested methods that work that you (oo, can use.
Price $2.05,

Plan No. 2—Radio Servicing. Let an sxpert teach 5““ how ta
g in thls money making business. Price $4.15.
lan No. 3—Itefrigeration Serviee, OMcial manual covera all
makes, Good service men are peeded, Price §5.00,

Plan MNo. 4—Automobile Refinishing. Start a lucrative busl-
ness of your own, Fine gibilities here., FExcellent new [n-
struction boak., Price §L.50

Plan No, 5—0utdoor Opportunities, The ralsing of small ani-
mals, birds and plants for profit, Price §$2.00.

Plan Mo, 6—10,00df Money-Making Formulas, Complets In-
struetions for the making of commodities at small cost that may
e mobld st 8 hand=ome profit, Price E4, 040,

Plan Mo, 7—1(00) Spare Time Money Making Ideas, A job
for everybody, 148 puge book tells how. Price 100,

Plan No. B—100 Civil Service Examinatlons, Covering steady
Government jobs, All tvpes of positlons. Better business means
lhT“wE-"iEnM new jobs, Prepare now by studying this new book,
riee F-9 5

Plan Mo. 8—Making Poultry Pay. The proper breeding and
management of fowls for higher egg production.  Price $2.00,

Plan No. 10—Fur Farming for I'rofit. Complete instroctions
fhat enable the beginner to succeed from the start. Price .00,

Plan No. |1—Itabhits for Food and Fur. A complete culde to
the sueressfinl rearing and breeding of rabbits, Price 22.00,

Plan Ne. |12—The Frog Industry, Should be considered more
as & side line than as 3 major means of income. Price $2,00,

Plan Ko, I3—How to Live oo a Subsistence Homestead. Faota
ond figures on how one family fled from the city and found
secitrity and independence, 'riee $2.50,

Plan No. I4—Auto Service Shop Mansgement, Money-gaving
and business-producing ideas by two men who know Sust whiat
is emsential to a profitable service shop business. 1*rice $1.50,

Any of the above mailed postpaid npon receipt of price or sent
C.O0D, anywhere ln U. 8. Pay postman price and few cents

PSR POPULAR MECHANICS PRESS
Room 1136 200 E. Ontario St, Chicago, lllinols
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WE
| Carry this Shirt Factory JIWAN,
& inYour O 8 MEN!
N Big
Steady
Earnings

Yes, here's a real proposition
where you can make real money

with a real future,

Have you ever investigated the Packard Line which offers
Paily ,l:_‘ummltu.irmh Hien Employment and Regulir Cash :EETI-:
Mew complete up-to-dote line s now Foady aned eonsists of a8 large
varlety of the Intest Shirtings, Neckwsar, Men's Hosiery,. Dross and
Work pants. Mo experience necessary; work full or part time.
Without gquestion eroatest nnd (nsbest FONeY-mkin
offered a direct sellling rgsentniive. $3.00, 310,00 W

Big

IR

line ever

%rnn (L1
made pvery day and n Ui monthly cash bonus besides. ite for
Free Complete Sample Line.

PACKARD SHIRT MANUFACTURING CORPORATION

Terme Haute Dopt. P-328 indiana

iler Travel #agazine,

Keep abreast of trailer travel
and trailer life!
If interested in trailer lore as owner, builder,

buyer or prospect, you want the only maga-
zine devoted exclosively to—

News, articles and storles on all Neow features In traller construo-

phases of trailer life, tion and equipment,

Current events |n the traller Helps for the traller home-
world, bullder.

OfMeinl sonouncements of all  Federal, state and loeal laws
traller concluves. and regulntions,

Traller tours and traller eamp Hunting, lluhinF and other
Information, aports via traller.

Lists of national, state and loeal Housekeeping on wheels by the
traller parks. traller wife.

Developments In the traller in-  Advertlsements—a directory In
dustry. thems

ives of the field.
For 1 year monthly mail, $1, or for sample copy. .. ..000:: 1be

TRAILER TRAVEL Magazine,PM11,180 H.Midiﬂ Ave., Chicago

CHEAPEST TRATLER INSURAMCE in the world.
DROF FOLGED Bull Dog Hitch NEVER LETS
LOOSE! GUARANTEED AGAINST BHEAKAGE.
Cortiied tonsile strength up Lo 53,400  Ihs.
Unfastens easily ol any angle BUT ONLY when
desired, Wear compensator prevenis back lash,
Tomt motion, $Dolse, A type for every trailer,
Used Eﬂﬂ.?ﬁl"ﬂi[.‘l' I BI% Traller Manufme-
turers, WHITE TODAY for detnils. {Include
only B0o for latest Guaranteed Traller Bullder's Guide.)
HAMMER BLOW TOOL CO. Dept. BD-11 WAUSAU, WIS., U. §. A,

We Take Your Camera
and Equipment in trade!

WRITE U ki you have & Camern or equipment
you wanil L0 szohangy for some other ootfit A
ressomabls sum offered for sny sabssbls apparmius.

BARGAIN BOOK of Cameras & SUPPLIES

Caplml's Nowest Bargsin Book offers bmdeesds of bargaine
amtl ] movhs and stl] esseras, |enses ilms, ste,
ANTEED, Write for your FREE eopyl

CENTRAL CAMERA CO. (Est, I888) 230 5. Wabash, Dapl K-II, CHICAGD

> AGENTS Froie GOLD LETTERS

L_% For Btore Fronks and OfMee Windows. Anyone ean put
M them on. Free gamples. Liberal Offer to general ngents,
EESF METALLIC LETTER CO., 438 N. Clark 8t., Chicago

NEW SCIENTIFIC WONDER
Tlcunln

.‘11“ ‘ ’I‘Ill'r’}';‘

n_pew
All GUAR-

“Hlivar Only™
Bn“' BIG FUN. You apparently aes
vhru salhes Wasd #-I.l.-ll

k e, RAF
. Bes B 1 N
:‘:ﬁ:"“ -mm“""-riuﬁh EEE thl. KAQE radie pletars fllme, talke pletures

‘ emch 25¢ order.
MARVEL MFG, CO,., Dept. 80 MEW HAVEN, CONN.

When aeriting please mention Popiular Mechanics

AW AN A Al A AN T Rl AT A RN

e A

Fote il my gift tomoliuh) Wadeim
thiw svorlingd. We had the Lamp
Jaridihymy malixial oot me §5¢.

For tired busl-
ness men; lor the
older boys, tool

5 RBoye with hob-
! bles are Defler

pG- boye; and be-
! come better men.

Learn Tuxidermﬁ {alzo tan-
ning and fur work) ntrhumu;
direction sheets will be
mailed to you. After 4 or
5 evenings of practice In
spare time you should sue-
cessfully mount the simpler spec-
imens of birds and fish. There-
after practice perfect.
Very inexponsive — Taxidermy
supplies, such ns gloss eves, eto.,
eost 80 little. Booklet free.

And Profits, too

Maleolm Greany made & squirrel
lamp. Now he writes us that he
has 15 orders for squirrel lampe
Figure his profit

Beautiful
Decorations

for your own home
or to sell to others

Work out your own ldeas
for lampe, book ends,
elocks, etc., ete, deco-
rated with stuffed speci-
men of squirrels, mb-
bits, white mlce, plgeons,
frogs, eoto., eto.

Aleo  eomieal things'—
gguirrels  boxing,
playing  fAddles,
munks fAghting, eto., et

Mr. Sportsman:

With wild game searcer
and ecarcer. you'll get
more pleasure out of one
specimen you personally
mount than out of your
former big bag, Prepare
yourself mow. Practice
up an Tazidermy be-
fore the ssasonl

Free Boo
e e

To J. W. Elweod (r«. 100n
3378 Elwood Bldg., Omaha, Neb. |
ithout any obligation send me (free) your illustrated book g

telling me how 1 ean guiekly learn the knack ol Taxidermy,
I Tanning and Fur-work from direction sheets sent me by mail l
' B T L = T R l
l ABAPEEE, (i vevnscisintstbsansssnatsssssnarrrryssssbnis I
| |
...................................... AP s sscianannn
N | Biate your age! 1
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Thousands of new jobs heing  ereated In
aviation as o reslt of the greatest growth the in-
dustry has ever khown, Factorles are working
night amd day building new nlrplanes.  Alrlines
are adding milllons of miles to their Bight sched-
ules. Thousands of fewly trained men ame needed,
There is a place for you . .. If yon have the proper
tralnlog . . « the complete tralning Lincoln offers
you,

Lincoln Government Approved Training gives you
the accurate technlesl knowledge and practical ex-
perience which qualify you for these better pay jobs
in aviation: Airline Pilots get up to $700 & month,
Co-Pllots get 5250 a month, Licensed Mechanics get
up to $200 a month.

We traln you for Government License os Transpord,
Limited Commercial, Private or Amateur Pllots, Also
every requirement for Government License as Alr-
pane and Engine Mechanic, Sheet Metal Training.

Start training now at this Government Approved
School. Now in the 20th vear, 1£ vears tesching aviation,
LINCOLN AIRPLANE & FLYING SCHOOL
Mail Coupon Now 202G Aircraft Bldg., Lincoln, Mebraska

;l.-'-l----l'l'llll-l-!-.--t-.'I-lI’-IIIII'IIIIIIIIIII.’.‘I.II.'

i LINCOLN AIRPLANE & FLYING SCHOOL
s J02G Atrcraft Ridg., Lincoln, Mebraska

H YES! I want further faeis sboul LINMCOLN'S complete tralning

2 and the big-pay opportunities ahead In Avistion.

-

H

* NAME. il - ¢ AGE. .. ... ]
L]

L]

H

s HTATE v 5o 05 o0 5000 -

e L L L L L L LR L LS T

JUST OUT!

If you are interested in
the construction, oaperation
and maintenance of modern
Diesel engines, w weill
want this new timely book
of practical, useful informa-

lon.

SAUDEL'S DIESEL EN-
GINE MANUAL™ with Ques-
tions and Answers fxplains
in simple, concise language
“'1 Fundamental Diesel
Principles — Operating Prin-
tlgll‘l—ln ine Starting— Air
Starting Valves—Fuel Spr
Valves — Inlet _and Exhaus
Valves —Valve Timing — Fuel
Pumps=Fuel Injection Com-
pressors—Starting Air Com-
EPII'IH‘I— Scavenging Air

ompressors — Pistons an o
Piston Ri = Oyl indery —
Lubricati ooling Systoms
—Fuel 0il—The Engine [n-
dicator — Governors — Engine
REwirging — Soemi-Dless]l En-
gines — High Spesd Diessl En-
gines—Answers on Operatian—Horse
wer Caloculations.

The [llustrations and texts are clear
and esasy to understand. Al details are
lainly Brought out. This book is of extreme
value to engineers, rators, students and all
who desire a !I'Ilh\rll::: of the Diesel engine.

A handsome book, fexible, with gilk g,
300 pages—illustrated.

Send lor free Diesel folder today.

NSWERS I
hmum-ﬂh;‘ .

ana
WAL

- ‘ET.!-I-I L
P T I

gl )
ST

uE
Al

EL LT HILY THED. AUDEL & €0., 49 W. 23rd St., New York 2

Pleasp mall a copy of AUDEL'S DIESEL ENGINE
(]l 0] ] MANUAL, If satisfaciory. I will remit 32 on lis
safe arrival, otherwise I will return the boolk.

MBI «.cocvccnnsnsna T .
BRI 50 s i bt e i e m s an B a e a b B a g e st e et e d e s
Y e G e e T L B L s s e T |

VLAN MILLOSAINIVS AUV LLSLING SEGLIUN

FOR FUN

@ l'-]iu‘n:kii'. ensily, you'll learn to
play a Boescher Troe-Tone snx-
ophone, cornet, trombons—any band
instrimen L.E;rllluii\rl.! Busscher fon-
turea menn faster p — Yo
join n band or orchestrn il! I Eew
weshn —win pleasore and t
FREE TRIAL; Easy 'F_‘ajmlnlh Send
now for detsils, ne ochligmtion, Mention
lnslrismant which niaresls Yodi.

Bueschar Band Instrument EEWIT
eschoer Didg., lll.!url. Frd.

OR SWING

BUESCHER'S THE THING

SWEET

iruellone

HIGH-GRADE INSTRUCTION
BY CORRESPONDENCE

3 . I L. I- . * ¥ i ||:|-: .|."-:|:-II.I1.rr:| Il.:.!::lll'-" I II
L Chicago School of Law Dest. BOL, Reane: Bioch

Iew. Cuur Liiw s whirmeted
Erml” today for

le L Bvwa

Greater opportunitios now in ndvertiskde.
Laarn ensily and quickly in spare time, e
tienl work. No texi books. Old ostab)islsed
sohool. Low tdltion—Fasy ierms. Srnal for
Free bookiel of dnferesiing tnformation,
Fage-Davils School of Advertising
Dept, 13158, 1601 Mich. Av., Chicaga

REPAIR MOTORS

TOURSELF—A complete knowledge of electricl n't necessn o]
enter this profitable feld. Our New I]qutrzuﬂlu;'-claﬁrr-: on Imrﬁcfal
Winding of A. €. Motors tells YOU how o wind, test, and repale
all types.  The Course includes a TROURLE CHART that emnbiles
anyone (o rece miotor troubles o their source. Hoth Complgte for
2. 1M}, EDUCATIONAL ADVANCEMENT CO.

Lakewood, M. Y.

CIVIL, SERVICE

VALUABLE INFORMATION

COLUMBIAN CORRESPONDENCE COL
WASHINGTON, D, C. b

BECOME A VENDING MACKINE OPERATOR S
Own a “'ehaln” of 1o peanut and chewing gum vending mn=

chings. Large, steady profits, as loeat nuta and chew

gum dally. Start with $100, Write for Getalls sodnyy
D. ROBEBINS & CO,

1141PF DaMalb Ave. BROOKLYN, N.Y.

NO BOSS! SURE CASH!
SILVERING MIRRORS

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

PENNY EACH ! v

Heaitifid Window Hign Laiters, Liwesi
I:'ri.ac: in Amverien. Finesi Quality. 5 Year
New stylss,  Tremendous

Hurryd
Atles Sign Works, 7943 Halsted, Chicaga, IIL

ZoOH | Pa MO EEE:S-

=]
-

: ~|:‘. Oat this d.tml{_-a.l:,-'ll-l of iron-ssals i oof

-a P Fipioe Clood, Viking, Blue Nows. Tally-hao Coach, (8PW,

p L uge fittings, Send 150 (in coin) for your copy. i
e

ROY HANCOCK, 323 Douglax Ars.. Partamenth, Virginia

AERO SOCKET LIMBS

Are made to be comfortable, Channg, sore spots, bllsters are

unknown to wearers of .
Apro Bocket Lmba, r
Weits for circular fudny. y
Aern Speiolt Artlficlal Limb Co.
La Creeze Wis. h"—‘

& "

Mre. M. M, earned 3267 In 3 weeks (swnrn state=
ment) ralging mushrooms for us in her oells Ex-
numlim-lf Ten, but your vejlar, shieil, barn may b= sultablo to
he modernte ineouss. ok, pictuses, sample fres, F=t, [BS

URITED CO. 3848 Lincein Ave. Dept. 8T CHICAGD

When writing please mention Popular Mechanics
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P Adverlisements' .

Advertisements in this section, 35 cents per word, each insertion, minimum iﬂ words, Ft’}'.lll.‘l in advance
To be inserted under proper classification in December issue, copy should be in our office October 10th
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois

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

Gentlemen: We wigh to compliment you on the wonderful results
Yo U’LL PROFIT that your National Magazine has produced for us. We have placed
advertising in your magaszine each month consecutively and have

= = checked on the results. At this writing we wish to say that yeur
By reading and answering the magazine has produced as many results as any other two maga-
]a!siﬂed H 3 H zines combined. If we were to advise our fellow advertisers as to
e ads in this .:E-E..'Etlﬂﬂ. a good medium for advertising their products, we would recom-
Hundreds of oppﬂrtumtles to mend your fine pu?lﬁenﬂu:-n :jﬁﬂ"‘ﬂt:" f;":t,:: hy!.l .ﬂ'fit cmnﬁl
sald, "Popular Mechanics sell it. e pe that future -

make and save neys vertising will prove as advantageous to us as in the past.

Very sincerely

i yours,
iy i THE FRIEMARK PRINTING COMPANY.

TOMOBILES AUTO SUPPLIES AND EQUIPMENT “LET Me supply your motorcyele nesds,'*
Ll - qfllul:ilfﬂ uur!llr}' lllﬂf-dion“pim. Irt:!uﬁln.

NOW! A money-back guarantesd Dlesel USED Auto purts st half price for all | ol toreyele tires, cylinders and plitons
comvorter for automobiles, trucks, teactovs, | ears, Century Parts Co., 1712 Lafayetts | re-honed and fitted. — Expert  repalring,
hoat engines; complete with fittings only Ave,, Bt Louls, Ao, frames and forks llfl'h‘-'}ll"ﬂﬂl l""“Hllﬂl.'--lt- HETV=
£7.75. IV type engine $10.00.) 5 daya PLATING Ouilits for automoblle parts. | ic8. Hend 5o f“l‘i*ir'i:]' ":]' “;Il!r!l “" St
trigl. HBaves up to T0% fuel rost. Easy (0 | Copnect to hattery. XNo tanks useld.  Froe :;uw[r Iilﬂzﬂle‘hﬂlhﬂlh‘“u "Rsclusive  Harley
Insinll. Hend §7.706 IJII:Enc!r nll'll!l‘ or SE.IINJF'II‘IIE partivulars amil proofs. Guomelal Co, Ave. Hnri‘;lmn deater.
pLY Dilunce whes Saivened. 2o e et | d- Decatur. TIL T DIME Secures aample Speedway HRacing

ur!ngl:lrpl C, 518 Morgan Bldg.. Portlind, l UEM%_\ETH;'}TEILF. 1Eunl1lte‘;:r'ﬂ'fﬁ::t Muguwine, entalog English motoreveles. crash
womeh, 8-hour lbattery charger—a der. s 3 v

CONVERT Your automubile @ bun Diesel | Glariateed. Trial and terms. Keo's Equine [ 3 "o, T lﬁﬁnamil‘ﬂilrﬁ pdoa i

O o L touet s for ons dotlur, | Ment Exchange, Box M-1101. Troy, Ohlo. _ | —5Ewn™jio For Handbook of Tnformation
|1-T;|l" ;1&1?'“{?& ].1_!;[| f:lr;gdw.,_ Eu.[[lf:_ BAF-T-LITE Tire deffatlon signal fushea Hstlng new amd uwsed parts, for Indian,

Wash. ¥ Hght (on steering postd if any tire deflates, Harley, Exeelslor, Henderson: aceessories,

even sllghtly. DPreventa aecldents.  Saves | fpjres, batterles. Tiootm, 622 East Crand,

I.I:II-.HLI.L&I-.I Pre-combustlon  chambera | jires  Posliive.  Fusily  Instilled.  Aotes Des Molnes, Towa
8. Herew in spark plug holea: park | prgoke.  Low priced.  Write Spleth  Mfg MO VOLE T —
:-Iuml In ll,é:-lr- !Bum'mﬁul “JII‘IILTM]M t:EL Ca., Depl. P, (maha, Nebr. ha.r;EI'II:UEEII:;ﬂ;.lHr :;:;ﬂtlmﬂlim?ﬂn L;r m:_.
pletely. Iminate fouling. dilutlon. smoke, BAVE Money with Thydro-X. Compleie | sorles.  Rochester Harley Davldson  Corp.,

pivctns, High turoulanes commistlon, “Out” | | KAVE Money with Thidio G Complee |t Merhereh ant oy

version's misslng link, Proven. IPre-com- hart, Georgetown, Délaware. HENDEREON, Excelsior, Harley, Indian,
bustion conversion dala $1. Perry, Diesel TRPARK Mlugs.” Sell genuine Tupgsten | wsed parts, alloy plstons, catalogue and wings
Enginesr, Washougal, Washington. hot and rold spark plugs, “11,'!]- |u|-|,d-l;l;:u,|, zl-'ilr" [:‘mi ‘::Ih o 1115 " Chestnut  Street,
L cleaner amd elght piece wrench set  free, 1 L

R o iy inte et DUrPI2E | Sith each 50 plugs.,  Four_ensy orders dally SEND 15 For Illustrated used molor-
Routh Bhirley., Pontise, Mich, pay you 5120 weekly., Tungsten Factory, | ryele catalog. Dargaing. Largest stock gen-
ﬂUAHI‘\:TEFD Fusl  converiion Taars 12 So. Allchiganm, Chiense, wing Tndisn parts and molorcyeles,  Indian

35c,  Technical Supply, 1457 Broadway IGNITION Bupercharger — Fust-starting | Slotorepele Es:-ﬂ.F' Eansas iy, Mo,
New York S 2 wet or eold. More mileage, pep, less car- MOTORC Y ULES—Direct to you al rocks
: bom £1.%3. Order now. one free,  Agents bottoan wholesale prices. DMebullt, roadbested

DIESELIZE Oasolink englnes—8imple In- g " I . and guaranteed Tndians, ]'Il:rlll:‘:f. eie.  Hend
?hlll:]:nn l"r" I" [l":,-“'ﬂ‘ f‘-“ :,T“’"i‘ln?'-“g' E:fvtrg}-nrkhhigl. i e nml.ll“""‘ :I“'IJ] u]Ti.i lua"lh;ﬁllg Bulletin ;3‘;"“ Cran-
Jwe cheap fuel. Informatlon free. vaels - - = i ki i T IR0 8 venue,
a, "t 1o Sl e g, L. Da ey Saien | fin T

BEMI-DIESEL Conversions for gasoline \“:, York ll."y PR == 2 RECONDITIONED Moloreyelea, New and
motors, $12.00, Enpeloge BGg.  (stnmps  or . + used parts for all makes. L‘nmulcte unni_n'.
coind —for Mustrabed liternture. Desogas, A. C. GENERATORS Whitman Motoreyele & Bupply Co., 405-5

1718 Addizon, Berkeley, Californis. Southwest Bivil., Kansas Clty, Mo,
o " REBUILT Motoreyeles, all makes, new

It & R MFG. Co., Anderson, Tndlana. PRACTICAL Changes for automobile gen- ;
‘#peed equipment for Fords and Chevralets tors. Ba dvertl § st bottom of | And used. Harley Davidion parts. Bend 1o
ﬁ:"!nr cutalogue, midgets Included. Cam- | pawe 161A . Antopower, Inc. i for bulletin. Western, 914 E. 15th, Kansas
i rEground. v o e =
INCREASED Mileage; lower cost,  Oldest AUTO TRAILERS s ,I%‘“;EE&:““;J;IEE;E*?]* ‘;—ﬂh :H‘;; ::{'i:f:
ang orlglnal conversion blueprints teo burn Frln:d 198, -Hlf}'l‘i! !ii 50, Prica cu““'_
stoye distilinte In any car. Get parts in RUILD Traller—Use auto parts. Plans | Deninger, Rochester, N, Y,

Jimk yard, Complete detalled information e, Century, Hox 127, Racipe, Wiseonsin,

ol prtans  Mayduell “Mig. o, | - PABTS For the Fopular Mechanics *Fam- AVIATION

Box 492, Glendale, Callf S glir g‘rnih;l:“‘frtlllu?wl in Fg,ue triehrulr}'.
ey T arch and April lssues.  Everything you WANT To pget into avidtion? Truin af
SEMI-DIESELIZING With Controlled | nesd—Axle, hiteh, wheel housings, water | hame In spais time. Comiplete, practical

Heat."  Contlnuous peak performance. most | ¢gpk, pump. tollet. sink, stove, wood parts, b Lhig o ;

milenge. Copyrighted plane S0e,  Crippen- uln.lnvpl, screens lights, cushlons, ete, Bend ;J-,,F,!um[;hﬁuimrﬂ:::r E]T#:,n:tlmgn:ru:}? ‘i,:.“nul:;

Deming Labs., Norwood Hid.. Jackeamn. Mich, | for price lst.  Include 2% for our blg eat- | jobs, Wrlte for free book, Aviation Tmsti:
MIDGET Racing book; facts for fans, | #log and Traller Builders’ Manual. Trailer | Gy’ of Ameriea, Dept. A-10A, 1115 Con-

bujlders, drivers: track sizes, resulations: Supply Co., 410 Grand Ave., Wausau, Wis, nectleul Ave., Washingion, . O

plotures, specifieations, working drawings, TRAILER-ITES] 8ee ndvertlsement of NEW  Heath alrplane bulletin,  Photos,
Also ptock ear eonverslons for fastest enfd. | Troller Travel Magazine on page 47A. deseription, speelfications 19368 factory welded
$L.00 posipaid.  §1.13 C.O.D. Ray Kuns, “Parasol.”  Build it yourself. Hend dime
Dept. 20, Cinetinnati, Ohio, MOTORCYCLES, BICYCLES AND today for Bulletin “P'". Heath Aviation
MIDGET Car plans, partda, engines, Cle- AND SUPPLIES Company, Henton Harbor, Michigan
ealars dime. - Storms, 18 Southslde, Ashe- YOUNG Men interested In enterlng avia-
ville, M. . TOWER Your Like with low priced Bpeed- | tlon under iransport pilot  and  mechanles
BOOKS® Covering 'bunr]mh of subjerts, | Iblke motor, Atterh In one bhour. Eighty | tralnlng plan. Write immediately enclosing
Rig eatalog For o Eng. e, Popular Mechan- | mlles to gallon. Thirty mlles an hour. Free | stamp,  Mechanix Universal Aviatlon Herv-
Ies Press, Room (C36), 200 I-" Ontario S, falider. (Juarantesd. Outboard Motor Corp., fre, Sirathmore Station, Depl. DI, Detrolt,

Chlcago. 041 N, 2310 2, Milwankes, Wis. Mishlgan,



o0A

FREE Full :ize wing eurve of the fa-
mous fiying Fles Aleplane, Hend 10 eents

for postage. Hox 830, Scheriz, Texas.
FROPELLERS, Literature fi,  Wodsderafl
Propeller Co., Hillside Station. Wichita,
Kans,
PROPELLERS For airplanes, lcesieds,

smowsleds.  Catalog  dime.  Lorenzen  Pro-
peliers, Niles, Michigan.

BECOME Junior studemt. Start your flv-
Ing course now with home studies, For par-
ticulars write Freeland Flying School, Pine
Brook Airpori, Pine Brook, N, J.

WE Traln sea and alr navigators. Former
puplls: Gatty. Lindbergh, Kllsworth, Cor-
reapondence courdes, equipment, charts, el
Latest eontribution to staf-minded—Ilvne's
Siar Chart with booklet, 50 cemta.  Write,
11;!‘0“]: Byastem of Navigation,  Annapolis,
Al

GAT Into avistion. Alr transport pllots
get up to 7,000 per year; mechanies, £2.500,
Learn at this government approved school.
Write for complete informalion. State age.
Linealn Flying Schoal, 2084 Alrcraft Bulld-
ing. Lincoln, Nebr.

NEW Alrplanes. S98.00. Terms, Molors,
nropellers, air-wheels. Hend 25¢ for infor-
matlon,  Hibbs, Fort Worth, Texas.

HUNDREDS Alrplanes $i0 up. ‘Terms,
Complete directory, 25¢, postpaid. Adreraft

Mreetory, Athens, Ohio.

BATTERIES, GENERATORS. ETC.

RUILD Windeharger from auto genterator.
TMime brings ecooplete plans and eatalog.
G, 32, 110 volt motors, generabors: welders;
electrle  femee,  Lelay  Mfg., 1647 Lake,
Minneapolls, Minn.

GUARANTEED Windeharger part:—Pow-
erful propeller $1.40.  Information 10c.
Heacon_Mfe,, Bismarck, N. Dak

HARNEAH Wind Slmplest wind plant,
direct drive. No turntable, gears, belt, cut-
out or rewinding. Charges below 1040 r.p.m.
AC-DC, G732 valts, Complete plans T5e.
Mialn Electrie, Hollis, Kansas,

ELECTRIC Lighs—Wind  driven—You
build them, Write Wind Motor Electrie,
Brainerd, Minncsota.

EDIRON Storage batteries for leght-power
B.Ianl'..l. Non-acid, non-sulphating. Long lfe.

ully guaranteed, Laow priced. Also attrac-
tive bargains In power-light plants, genera-
tors, motors, ete, T, Hawley Smith Com-
pany. Croton Falls, N. Y.

GEXERATOR Propellers, expertly de-
slgned at factory prices. Hibbz, Ft. Waorth,
BXas,

EDISON Storage hatterles will save you
money. Heplace your lead with the Edison.
Non-aeld.  Odorless. Flfteen year life Lib-
éral unconditional guarantee. Bargalns in

eomplete generating planis, mator, ele. Free
ustrated literature. “See  Jay  Battery
Company,”” 82 Sterling Avenue, Yonkers,

York.
ELECTRICAL SUPPLIES—EQUIPMENT

New

HUNDREDS Of new and rare [tems, re-
placement parts and supplies. Rend 10¢ for
new, G0-page wholesale eatalog. Autopower,
410-00 8. Hoyne Avesus, Chieage.

RHEVIVE Scorched windings. Practical.
Feonomical. Instructions $1. Farrlz, Valley
sdunctlon, Iowa.

NICHROME Heating colls, wire, ribbon
Btamp for llat. Heatercolleo, Edgerton, Wis.

ELECTRIC Engraver, designz metal beau-
tifully. £1.00 prapuid. Hudson Hros., East
Syracose, N, X,

DESIGNING And building solenaids and
electromagnets and 358 other valuable elep-
trieal and shop kinks in Bhop Notes for

DODMGE Arc-Welder, 25-200 amperea.
Bulld your own from old Norih-East auto-
mabille generators. Certified plans, Instrue-
tlons; in United States $1.00, COD's $1.12.
Forelgn orders appreciated. Welders” Club
of Ameriea, 3432 Drake, Chicage, ITlinois.

CR. AHU Welder. Hensallunal perform-
ance amd price. The positive, safe, Flex-
Amp control gives you any welding rorrent
to a fraction of an smpere. Welds 1/16 to
w18 copted rod uslng 110 or 220 volt ae.
(verhead or sheetmetal welding o cineh.
Low price. Welder, 415 X. Commerce,
Btockton, Callf.

ATTENTION ALl Dalge ave-welded build-
crs. Install new heavy duly brushes designed
for welding. Het of four brushes $2.00.
Welders® Club, 3452 Drake, Chicago,

RERUILT Electric are welders, all sizes,
a.e.—ide,  Herviee Co., 2732 Cedar Ave.,

Cleveland, Chio. R
OXY-ACETYLENE Weldlng  outfit=  on
eagy payment plan. Box 301, Hamilton, O

ARC-WELDIXG Outfit $1.75. Weld fend-
ers, braze, solder. Lavrow, 4368-W, Warren,
Detroit.  Rtamp appreciated.

S0 AMPERE Welding generutor.  Fine
comdition  $150.00, Wilmet Auto  Supply,
18970 Wilmat #5t., Chicage.

MOTORS, DYNAMOS

GDOVERNORSE Control speed of any malke
of sutn engine, regardless of load changes,
when used for stationary or portable power
production. Read our ad on page 139A.
Man'f"gs Candee-Bmith Governor,

WINDING Data 180 motors,
formers, penerators, growlers, $1.00, Atlus
Datn, 24 West 30th Bt., New Tork.

BEVEN—% Horsepower General Electrie
motors, 60 eycle, 1 phase, 110 volts, like
new, 20,50, Hend check to Erle Eleetrie,
120 Church, Huffale, N, Y,

ALTERNATING Current, new and rebuilt,
matord, grinders, elecirie elocks. Execepilon-
al  bargaing,  Pricelist free.  Mallorder
Eleetrie Co., 1718 820, Michigan, Chlrago.

12 VOLT  Dodge  generators  $5.040.
Q.F‘i_&ﬁ'l.“'h.. 1267 Nlagara St., Ruoffalo,

ENGINES,

test trins-

SMALL Elert. motors, high speed, 1/10
horsepower, 110 volts, unlversal. Reworked,
£1.50 postpaid L. MeCoanell, 1619 Edge-

wood Ave., Racine, Wis,

THREE To ten KVA altermating genera-
tors, AMlolors, convertera. Queen Clty Elee-

tric, 1736 Grand Avenue, Chicago.

= mmmears

WINDING Data, 1000 a.rc. motors, elght
leading manufacturers, %£1.00. Chas. Chit-
tendon, Jr., Box 7631, Kanzaz City, Mis-
g ri, o

BMALL Electric motors, high apeed, 1/10
hop., 110 volts, universal rebuilt, llke mnew.
$2.00 postpaid. L. MeConnell, 1619 Edge-
woinl Ave.. Racine, Wia.

25 BLIGHTLY Used % horse alternating
motors $8.85. horse new General Elec-
tric $5.90, Wilmot Auto Bupply, 1970 Wil-
mat Ht., Chicago.

MACHINERY, TOOLS AND SUPPLIES

5" MICROMETERS—65e, Measures to
01", Limited quantity. Postpaid. Sandry,
74 DeBoto, West Roxbury, Mass

BPFRING Winders £3.00. Or drawing and

make It yourself, §1.25. Myers Bpring
Winder Co., 111 Washington St., Burling-
fon, Towa.

WOHIDWOREING  Machinery, rlamps.

Drealors write.
ford. Tllinois.

John Redin Company, Rock-

i 5 KELIAMGG Alr rompressors,  $6.00.  Re-
e T I e

ki H Bireet. New York.
WELDING AND SOLDERING MACHINISTS, Tool makers chests at
bargain. Clreular frea. Cepader, 3602 Wes-

£0 AMPERE, 110 Volt welder, handies
il electrodes.  Alr  cosled  multi-heat,
sturdy transformer. With cablez and tongs,
$27.50. Welding supplies. Dealers wanted.
Arcmazter, 1036 Lyndale, Bouth, Minneap-

ollz, Minnesota,

DEMONSTRATORS, Electrlc arc welders,
Money-saving prices. TUsed by the govern-
ment. Trial and term:z: guarsoteed. Hobard
Waelders, M-1162, Troy, Ohia

ECONOMICAL Are-welder from Drodge
generator.  No  rewinding. TPlanz  dollar.
Purticalars dime.  Fulis, Booker, Texas.

MAKE Cast fron filler for cast iron weld-
ing. Formula .50, Welszert, Morrls Ave.,
Union, N. J

-

ey, Berwyn, II.

BARGAINE, Demonstratorz, electrie are
welders, guarantesd, 30 days trlal and terms,
}Eﬁill Ken's Equipment, Hox M-11631, Troy,

B

POWER Hack saw, bench tyvpe. $11.95
new. Burk Muachine Co., 1314 Prospect Ave.,
Toledo, Ohio.

CONCRETE Bullding block machines and

molds. KEasy payments, Catalog free. Con-
crete  Machine Co., Morth Main Bt.,
Bt Touils, Mo,

L" HEAVYDUTY IPrecision bench drill
nresses F6.95 complete, Lacquer spray guns
$2.04. - Marchlnery lista, stamp. Unlversal
Electrle Company, Indlanapolls.

POPULAR MECHANICS ADVERTISING SECTION

FREE Prics 10zt all shapes beags, copper,
gteel and aluminum. 11 orders postpald.

Iglnhhr Bupply House, Box 2014, Plttshurgh,
.

15" x 6 S0UTH Bend serew cuttlng en-
gine Jathe, £175.00, 14" Steptoe crank
:I:u.pim.' Igi:tﬁ-_]an.l iAlI si::s gf mlmhine toals.
‘incinna achinery upply Conpany,
27 West Hecond 8t., Cincinnati, Ohio,

TREMENDOUS Surplus of factors tools
selling out. Drills, taps, files, hacksaws,
ete.  Bend for free llsts, include zix cents
postage. Travers Tool Co.. 264 Jackson Ave.,
Long Island City, N. ¥.

% HORRE, 110 Yaolt,
tors equipped with 14 ta 1
£31.50. "limot  Awte Supply,
2t,. Chlcage.

BOATS, OUTBOARD MOTORS., ETC.
12-FOOT Flat bottom

Universal mo-
gear reduction
1970 Wilmot

rowboat—eomplete

plans 25e. Free boathuilding catalog. The
Hudder, 15 Murray Street, New York:
WANTED :—0Outhoard motors and parts,

Duthoard Headquarters, 305
Aflantic Avenue, Boston, Mass.

BUILId A boat. You can bulld a hetter
hoat hy the Welch Bystem. 32 ge catalog
2hc. Welch Boat & Company, Station K-1,
MUwankee, Wiseonsim. .

BOAT Designers are highly paid profed-
siomals. Complete rourse by mail. Catalog.
Westlawn, Montville, N,

CARRY Amazing folding boat like lug-
gage,  Llght, streng, seaworthy, 5 models.
Parto Boats, Box 004, Glen Cove, N, Y.

BUILDY Your own boat. Save two thicds,
use our ready cot seml-assembled materlals.
Bend 25¢ for catalog. Hrooks Boat Co., Ine.,
F. 20, Baginaw. Michigan.

OUTHOARD Parts—New or  wsed—All
makes—What do you need? Crandall-Hicks
Company, TEZ Commonwealth Avenue, DBos-
tom, Mazs. =ixe

BOAT Hlue prints, paper pailerns. Hend
postage. Box 1007, Btatlon A, Cleveland, 0.

SPORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY

BOYES! Thrills galore, hunting and target
shooting with bow and arrow. 11 rabbits,
possuin, coyoles, ele, Bhoot 100 yds. 5 foot
how and three arrows $2.05 postpaid. Arrow-

We pay eash.

head Archery Co., Dept. J, Bouth Bend,
Indiana,
TENTS: Factory to you, Cotalog [ree.

Willis Co.. Everstt, Magzs,
. ITR.i\FPfEI‘_H.ﬂ-! GKItlums A
Circular e, rant L R
Ietrait, Mich. 2o

GUNSMITHS Secreta, Bloeing, checker-
ing, engraving. Instructlonz 25e. Dufly,
Covington, Ky,

ARCHERY. Become expert! Send 20e
for iInstruction book. Illustrated catalogue
free.  Largest stock.  Archery Sales Coo
439 Houth Wabash Avenue, Chirago.

TRAPPERE—Three slze 0 Kleflock steel

traps GHc  doz!
Bil-K,

animal snares, S0c. Per doz., §1.60, post-
pald. For eatching fox, coon, lynx, wood-
chuck, rabbit. Kleffman Lock Bnare Co.,
Dept, P, Hibbing, Minn.

COLLAPSIBLE Canvag decoys. Light,

durable, lasting, lifelike. $2.85 doz., deliv-
ered. Hend money order to C. A. Frakes,
Port_Arthur, Texas.

FIEHERMEN. Free new 1936 catalog
showing many new and Improved ltems for
fily and leader makers, all that iz new in
tackle. Taul H. Young, 3085-% Grand Riv-
er Ave,, Detroit, Mich.

HUDSON Bay blankets, Indian pack bas-
kets, eamp stoves, knives, compasses, oput-
door equipment. Free eatalog. Howe Fur
Co., Box P, Coopers Mills. Maine.

FISHERMAN! Sinker molds, Only $1.24
postpald in United States. Free [folder.
Rox 113-C, East Liverpool, Ohio

FIELD GLASSES, TELESCOPES
AND MICROSCOPES

GET (Our lowest prices on telescopes, mi-
croscopes, movie cameras and hondreds of
other items. Catalog free. HR. Winn,
124 W, 21 8it., New York

TELESCOPEE, Opera glasses—5.50. Fleld
plasses—31.00,  Microscopea—$1.50. TPost-
paid. Box 66, Sta. W, Broaklyn, N. ¥ ___

BUILI 8" Refecting teleseope. All parts
ready to aszemble incloding silvered mirror
$256. Lutts, Norwalk, Ohla.

FREE Literature — Amateur  Telescope
Makers  Bupply  Company, 24 West 20

Street, New York.



POPULAR MECHANICS ADVERTISING SECTION

TELESCOPES, Microscopes, blnoculars.
LIJ»WE‘II'. prices. Optieal eatalog free. Brown-
e Company, 234 Fifth Avenue, New York.

BUILD Heflecting telescopes ; rlla]nu: I'I'L‘E.

Instruetions  10e.  Optleal Laboratories,
Larchmont, N. ¥.

TELEsCOQPES, Microscopes, binoculars,
movie cameras. Cut prices. Easy tlme pay-

ments. Ilustrated catalog 10e (refumded).
Teeko Optleal, FLONE, Evanston, Illinois.
UBED Microscopes, binoculars, astronom-
leal teleseopes, surveying  Instruments—
Hought, =old, repalred. Send l0c for list.
gl:¥ussun, P. 0. Box 284, Amsterdam,

ANTIQUES, RELICS, INDIAN GOODS
MODEL Indian teepees. For information

Imeloge stamped, self-addressed envelope.
wallare Larkey, Crow Agency, Mont,

500 GOOD  Arrowheads $15.00 prup.i‘E

FARMS That pay in the Great Northern
Railway  azricultural empire—XMinnesota,
North Dakota, Montana, Idabo. Washington,
Oregon—Fertlle black soil, high producing
crops, grain, frult, vegetables, feed and live-
stock., Many kinds of farma for selection.
Write for lists and Zone of Plenty book
E. €. Leedy, Dept. 1157, Great Northern
Hallway, 5t Paul, Minnesota.

GOOD Land still at rock bottom prices.
Washington, Oregon, Minnesota, Idaho,
North Dakota. Ask about new northwest de=
velopments, Literature. Specify state, J. W,
i“.w. 119 Korihern IPaclfice Hy., 5t Iaul,

n,

TREES, SHRUBS, ROOTS, HERBS

FREE! Hend for this amazing new
“"Herbalist Almanac.” Interesting! Instrue-
tive! Fducational! Contains over 200 valu-
able herb medicine recipes and Indian se-
crets for home wse, Beautifully 1lustrated

.':Im other relles. Flint knife 40e. A, Mayes, in natural colors, Needed every home, Dime
l’;'gm;'u';g::&mulm e TS gnwu |m;sl=ge“n.n||. handling. Wrlite today!
. arhend, o '8, W 2 L
R mr“mr: uu_mg h:f-' fotandes, 145 West 112th Street, Chicago.
fﬁiﬂh Photolist 10c. Musewn, Hutland, PROFITABLE OCCUPATIONS
H.

WORLD War relics, for elub house or
den. Viekers alreraft machine guns, rendered
unzerviceable without marring, ¥7.75 each,
Marlin aireraft machine guns, rendered un-
serviceable, $7.73 each. Bend money order,
check or draft. §1L.00 deposit on C.O.ID.
orders. Flala Outfits, 10-C Warren B5t.,
New Yaork,

H ARROWHEADS 20e, § Birdpoints 18c,
Knife, birdpoint, scraper, speathead 40c,
Catalogue. Colns. Minerals. Curlos. Lemley
Curio Store. Northbranch, Kansas.

100 GO0 Arrowheads £3.00, Catalog be
H. Daniel, Dardanelle, Ark.

DOGS, BIRDS, PETS

BAINT Bernards—Glant type pupples
priced right! Dime brings phnl,nnfrakllic
prospectus  promptlyl Royal Kennels,
plerville, Que.

COONHOUND Pupples. Heglstered,
£10.00 up, Nightsong Kennels, High Street,

JBiridgton, Maine,

REAGLE Puppies. AKC lltter. HMegls-
.ﬁﬁ reasonable. Leo Hoffman, Lapeer,

el

QUALITY TFuppies. Chows,  eockers,
Beotties $20, SBcholls Kennels, Sterling,
Ohio.

BAINT Hernard pupples, rare  beacties,
reasonable. Dime brings photos. Paramount
Kennels, North Hatley, Queébee i

BPORTEMEN 200 I‘utnh:rs. Hetters,
Btraleht Cooners, Combipatlon Hunters,
Rabbit and Fox Hounds. Cheap, Lists free,

Ramsey Creek Kennels, Ramsey, 111
COON, Fox, Beagle. Rabbit and combing-
tion hounds. Polnters, Settera. Cheap,
Trial. Literature free. Dixie Kennels,
Bi8, Herrick, TIII.
BEAUTIFUL DPure white police dogs.

Ansonla Kennels, Mose, N, Dak.

TAXIDERMY

TAXIDERMY Bupplies—Quality artificial
eves, teeth, genulne Jonas head forms. Tools,
materials, eto. Everything for the progres-
slve taxldermist. Bend 10c for big illus-
trated catalog. Jonas Bros., 1049 Broadway,

Denver, Colorado
eatalogus. DBlzr values.

FREE—OMicial
Everything, direct from

Eyes, Head forms,
manufecturer. Taxidermiec Manufscturers,
Cilogs

Memphis, Tenn.
pper Eyes, 134 West

ARN Taxidermy complete $1.00,
eye catalog free. Schoe
2 Bt., New York,

GLABS Eves,

Taxidermists’, furriers’
supplies. Lowest prices. Fority page cata-
log, free. Write today. Elwood Supply Co.,
222 Bmith Bullding, Omaha, Nebraska,
UNCLAIMED Hpeclmens, eyes, ascalps
lun ;es. Hufmarm Btudlo, 902 Gates Aru..
mlo, M.

MONEY In mushrooms! Start now, in cel-
lar or shed, get highest prices. Exclusive
new process.  Higger. better, quicker crops.
We buy. Books free. American Mushroom
Inilustrles, Diept, 771, Toronto, Ont,

“RAISE Gilant frogs!" Htart backyard.
We buy! Breeder lays 10,000 eggs yearly.
Frogz sell up to £5 dozen. Free hook.
Amerlean Frog Canning Company, (133-W),
New Orleans, Laowlslana,

olA

GAMES AND ENTERTAINMENT

PLAYS, Operettas, musieal comedles, com-
plete minatrel first-parts with song programs,

blackface skits, vawdeville acts, monologs,
dialogs, recitaklons, juvenile plays and
songs, musieal readings, anlm:lnmenu.
make-up mdu Cllllﬂ% free. T.

son & Co., Bo, ash, Dept, 11 EM-
cago.

MAGIC TRICKS, PUZILES,
IOKER NOVELTIES

MYSTIFY Your friends—Be a mind read-
erl Amazingly clever trick and ratalog sent
for 10e, National Magicians, 5710-a Wood-
lawn, Chieago,

HEMBATIONAL Trick—10c coin. Hox 66,
Sta. W, Brooklyn, N,

250 MAGIC Tricks with eards, coins, ete,

Complete simple instructlons. 1te. Hodlaco,
717 _Washington, Evanston, 111
.ﬂ.STﬂ DING, Bewildering, unusual

eard tricks, Defy solution. Illustrated book
Gike.  Foster, Box 223, Swarthmore, Pa.
JOIN Magicians® fraternity! Monthly mag-
aglne, sample 10¢ {contalns many tricks).
International Magicians, Mount Morris, IIl.

MAGIC Tricks, joke noveliles, puzzles, at
lower prices. Bouth's largest line. My fa-
mous_ eatalogue, “Book 1000 Wonders'' amd
50 Mysterles Magic'' postpald 10e. Write
today. You will be surprised! Lyle Douglas,
Btation A-5. Dallas, Texas,

LARGE Professional magic catalogue, 25e.
Holden, 220 W. 42nd St., New York.

MAKE 100 Gal. penetrating oll, $15.00—
Bell 25e pint. Formule and full informa-
tion $2.00, Product guaranteed. A, L. Hess,
Box 245, Jamesville, Wis.

FREE: Opportunitles galore! Home CIiy
Bpecialties, Hox IPPAMI27I, Springfeld,
Massachusetts.

MRE. M. Farned $267,
ing mushrooms in cellar! Exceptlonal., but
your celiar, shed perbaps suitable, We buy
eropi. Dook free. United, 3848-A2350 Lin-
raln_ Ave., Chirago

MARE Architectural
dignified business. Partleulars free Weld-
ler, 4580 Lexington, Hollywood, Callfornia.

MAKFE BSuperfine statuettes, easy, proflt-
ahle, illustrated Instructions, S1.00, . O,
Box 415, Beattle, Wash,

three weeks, rais-

models; profitable,

OLD BOOKS WANTED

WE IPay up to £5.000 each for old books;
alza high cash prices for old magazines, let-
ters, newspapers, A single story book, school
hook, old Bible, travel book. almanae, ete.,
that looks worthless may bring you $£50,
$100, 3500 or more cash. sands wanted!
A small town barber discovered a wvaluahle
edltlon of “"Pllgrim’a Progress"® and sold it
for §4000. Two boys plaring in an old barn
found a valuable edition of "“"VYenus and
Adonls"™ for which we pay $5000. Send 10e
now for hip price lst. American Book Mart,
140 B, Dearborn, Dept. 1013, Chicago.

BOOKS, PERIODICALS, PICTURES.
POSTCARDS

FREE—Eend for list of npew technical

!lrnl !109 Chicago.

books at sensational discounts. 0. Winn,
124 West 23 Bt., New York.

2% WORLD'S Falr cards 25c. Hettlg,
3763 Barnes Ave,, Hronx, N. T,

FREE! Big catalog describing hundreds
of books on various subjects. Franklin Pub-
lishing Company, 8300 North Clark Bireet,

URE Collecting—Makes s Cascinat-
1nu. :rml’iulale hobty, Complete  Informa-
tion and samples 10c. Mulllgan, 233 W. B2,
New York.

30,000 CIRCULATION—I0 Word

!1 80, Merlden Magazine, Des
I:HI'B.

wid—
Maines,

HOW To live 150 vears.
BO0 Cowles, Jollet, Ti1,

Partlculars free.

FARME AND FARM LANDS

FARMS, Groves, ranches, auto camps, gas
statlons—Coast-lo-coast—Money-saving  bar-
gain sales catalog mailed free. Mention
state, Btrout Ag'y., 7-MT Ha, Dearborn,
Chicago, 255-F 4th Ave., New York or
453-AG Bo. Bpring, Los Anpelni,

40 ACHER, Near White Hiver. unim-
proved, poultry land, 100, £5 down, E5
monthly. Free 1ist and lterature, Hub-
;r{i;d. 216 Qrossman Bildg., Kansas City,

nsas,

BINGLE Motion, still pleture solld vision
mirror §3.00. Nu-Mirror Co., Bridgeport,

Cann.

INFORMATION: Where to buy books,
magazines, corresponidence  eoursez,  aboul
textiles, semt for S0, Joseph XKlsiolek,
Chelmsford, Mass,

Rillerlea Hoad,

THOUSANDS Of old magazines, List l0e,
Beeley Bervies, Jennings, La.

FREE—=e¢nd name for beautiful Sx10 art
51:;“. Herbert Crowl, Route Four, Canton,
0.

LEARN Yentriloqulsm, Sc stam
partirulars, Bmith, 125 North
Peoria, T11.

BE A maglelan. Large professlonal magle
cataloguwe of latest tricks 25, Cash paid
for complete Tarbell magie courses, Write.
Ireland, 804 Wesley, Ouk Park, Il

RARE COINS

COMMEMORATIVESR: Columblans T,
California jubiles $3.50, Vancouver 87.50,
1926 Oregon §1.75, Tllinois, San Diago §1.40
each, Hpanish Trall $7.7 ! Hudson $11.040,
California gold tokenz 25¢ and BOc size
with large coln book $1.00, Tsabella gquarter
£2.75. Colnshep, 2510 Chester, Alameda,
California.

OLD Money wanted, 1do you know eoln
callectors pay up to $100.00 for certain T, 8.
cents ¥ High premiums for all rare colns?
I buy all kinds. Send 4¢ for large eoin
folder. May mean muoch profit to  you.
'.I'I.'L Max Mehl, H, Mehl Bldg., Fort Worth,

XN,

UNITED Btates commemorative half dol-
lan Columbian 8%. Lincoln $£1.1%. Lex-

ngton $1.60. ‘Teras $1.60. Bargain selling

flee st and Callfernia 50c gold token 25e.
.hrr_'r Muskowes, Okla,

Ge BTAMP HBrings new price list, com-
memorative coins, large and small eents.
Hehultz, 419 First Natlonal Bank Bullding,
Cloelinnatl, Ohio,

brings
effersan,

NEW And old_colns wanted. List 10e,
Walter Allgeyer, Box 192, Newark, N. J.

1008 CEXT $10. We buy certaln coins,
rare and common. Bome worth to 40003
1864-1865 Indian head eents, £100 each:
dlmes hefore 1885, £450; Liberfy head nick-
¢ls before 1914, $300; large pennles, $2.000;
encased postage stamps, $13; half eents,
$275; hall dlmes, $175; quarters, 3300;
fractional currencies; paper money; gold
dollars §1,500; coloninl coins $300; silver
dollars, $4.000; 1833, G0e, $4.00; forelgn
colng, $1A5, ete. Send 13¢ today for 1llus-
trated informativé eoin book before sending
roins, Natlonal Coin Corporation (81),
Bpringfield. Massachusetts,

GOOD Ge SBilver, 4 notes and catalog, 150
E. Raoberts, Box 320, Cedar Rapids, Towa.
THREE Forelgn colns and rare eoin price

Hsts 10, Joseph Coffin, 1152 Broadway,
New York,

6 DIFFERENT Colns 10¢. 60 different
§1.00. Otto Oddehon, Springfeld, Missourl

£5.00 FOR Missourl half dollar. Coins
wanted. Karl Stecher, 112 Armory Flace,
Louisville, Ky¥.

2 COINB, 4 Notes—different—big bargain
Hsl. 111'1: 10e. Hubert Carcaba, Bl Augus-
ne, Fla.

UP To $1,000 each for 17, B. colns and
stamps over 10 years old. New buying list,
lig. Coin-Btamp Bhop, Bex 37-P. Ottawa,




32A

$5.00 TO §500.00 Esch pt!d for ald colns.
Keep all old money. Bend 10 cents for flluas-
trated coln walue book. d4xf. Guoranteed
prices. Buying and selling. Coln Exchange,
Box 5, Le Roy. N. Y.

FREE! Forelgn voln, banknote, and large
illustrated eoin catmlogue. SBend 4o postage.
Coin approvals sent.  Tatham Colneo, Spring-
fleld-125. Mnss.

300 BEACH For certaln Lincoln pennivs
dated between 1911 and 1820, Keep posted.
Hend 15¢ for eomplete 28 pages buylng book,
Ameriran Coin Company, Dept. 123, Mus-
kogee, Okla.

HRARE United States, forelgn eolns, war
medals. Catalogue e, Mengelle, Colorado

Springs, Coloraido,

LUMHFM[IHETITF I'rﬁr 1linols, Mon-
ioe Oregon., San exas 8150 each.

ustrated f"lllltll'uﬂ !5-(.' Norman Rhulte,
Halt Lake, Utah.

UNITED States. Large cent,
Ge nplekel and bargain Qlst, 250
dutes large cents, $1.00. George P.
Company, Augusta, Maine.

STAMP COLLECTING

Zv bronge,
Thirteen
Caoffin

POPULAR MECHANICS ADVERTISING SECTION

BILVER Jubilees 50 varietles mint $2.30; $10,00 FOR %100, Owver 50 varletics
100 different British Colonles 2oe; 200— North and South America. (Na T B.)
T0c; G0—§0.00.  Lists  free.  Approvals Approvals sent. Elmer's, 1864 Washington
Westminster ﬂtamnl a0, London, Cansde. | Btreet, Boston. Mass :

A TU E, W Ml-ll'ltrll!l 150; 25 Jupan 10c; HIGH Grade approvals, Heferences,
20 Turkey IlJ: All 2he.  Ap; rovals, Ed;l:d. Ouimette’'s, D07 Brock D20, \'” Bedford,
104 Maple, Windsor, Ontaria, Mass,

U. B Seconds ot Yth eat. in dollar lots Cryatal,

wanted. Park Stamp Co., 589 Beacon St
Bostan.

FREE Packet cotaloging 50 1o gpproval
appliennts.  Send postage. Frank Ewing,
2006 Kast 89, Cleveland, Ohio.

T AGENTR "-'lu'l.lll!l” Any  age
unnecessary.  Dunlap, 19023
Atbor, Michigun.

SUARCE Zanzibar!
Renegal, Eritres camel, British  Colonies
anid others. Ower 50 stamps! Only lic to
approval applirants,  damaies  Htamp Co,
P, 0, Box G2, Dept. A, Jamales Plain,
Massachiu=otits,

1001 DIFF. £1.25, Catalogs nearly $.00,00,
Dir. A. Browne, F‘nﬂy_l_!_y. ks

FREE! Curlous set Azerbuljan with bar-
galn list, alnomils, commemoratived, colo-

Capltal
Forest, Ann

New Cevlon, mint,

FREE—Daminlean Republie triangle stamp
to approval applicants. Paol's Btamps, 2118
N. Lamon, Chicaga.

APPROVAL Selectlona mude to  order.
Fine stamps, reasonably priced. Choose
mr own premium. Telehmann, 1685 Fill-

Philadelphia, Pu.
ﬂﬂh Mint Newfoundiand commemora-

tive, 20 different Nussin.  Poland’s astro-
nomiral  commemorative, Jugoslavian war
horror. Denmark 1821 fssue, United Btates

telegraph set, all eomplete; 42 stumps eata-
loging $2. 93 only 23¢. Friendly Filatelists,
.H'F]l . Bydenham, Philadelphia, 'I‘:mnl
Hh-ﬂ-!'—\ul}l“ Different foreign and o0
dlmmn U. B. stamps, incloding $1 value,
for only 50c. Free wilh each order, our
pamphlet telling “"How To Make A Btamp
Collection  Properly,”" together wlth oor
price Yst: of albuns, supplies and hundreds
of hargaing In  gets, Wk!lh ete.  Queen
Clty Btamp Co., g8, 004 Heee St
Cincinnatl, fhia
H. Moore,

UNUSUAL Menny approvals.
_f_l' S—
three nickle

Jr., Box 37, Lansdowne

1k DIFFERENT Forelgn,
rackeis, one dime packet, rtau]l.r ahe yalue,
only 10,  Bkillman, Titwsville. N. J1.

T BUAHRCE Ircelund alrmail triangls and fine
packel  including Thangl, Chad, Gabon,
Ininl, 8t. Plerre, Togo, BSenegal, British
Colonies—=Savages, ships and animal stampz.
iy & to_approval sppllcants. Poloois
Btamp Co., Dept. 111, Washington, I, .

(Md Htamps and envelopes wanted, Wil
pay $85.00 for 1024 1ec green Franklin ro-
tary perforated eleven illllﬁr. Write helore
Large [llustrated folder 10c.

sending. PAL
ox 414 Hl:glt. Oilo,
ALHALAL Or  general approvals,  Floe,

prleed right., Clark, 1612 Dial, Bpringfleld,

1Tinada. =
FLID CATALAMG Value free!l Bearee in-
teresting jungle birds, beasts. high walues.
Totals $1.90 or over. e with outstanding
approvals.  Komler, King, Lancaster, Ohio,
IGUANA, (alapagos, strange  anlmal
slamps, de with approvals. Blmmons Stwap-
r, Klile, Mich, N
HIPE{TAL! 60 RBhlps, seenery stamps 10e,
Bachse Btampen, Loodon, Canacdi. -
FHEL. 25 Forelign cataloging $1.25 with
approvals. 5o postace. \'-!lle Stampro, DBaox
Mo, ZRGE, Hrooklyn, N

EARN Cash ullihl luprunla
250 W, i, New Yor
PRIVATE Lullml-un. Canada, Newlound-
lamdd. SBacriflee. George Laird, Lesside, On-

tarin, Canada.
CANADA 50 Differeni 10e, H. Bitaples,

1106 Robin, Montreal, Canacda.

AMM Mystery packet rare stamps
only 10e¢ to serlous mpproval applicants, also
valuable free premifums with every selection
afterwards, (har siamps are betler, our serv-
Iee s diferent, Falr-Play Stamp Serviee,
1215 Browning Blvd,, Log Angeles, Callf.

PENNTY Approvali—Try our Bouth Amers
fran  sperials. Kokomo Stamp Ezchange,
Kokomio, Indiim.

BEASON Opencr, packes contalning tri-
anzle alrmalls, jubllees, commemoratives,

10e  to  new  approval Ipnllu:nu Belnat,
1978 Lafontaine Ave., New York

niale. e postage.  Kiedell, Oreenshurg, [a.
UNPICKED: 100 17, 8. revences on orle-

Clty,
20 DIFFERERT Fnrtlln 15e; 200 aii-

Inal documents, 10c! 1,000 Cansde—35e! | ferent, 25e.  Approvels, Methuen Stamp
Vanvoorhis, Wyndman, Pennsyivania. Shop, Methuen, Mass,

WHOLERSALE—Smd v for large whole- ONE Hundred one different 5c Lo approval
sile  eatalogue, ‘tllm Imparters, Palins applieants, Ward, 116-11 146 Bt., Jamalca,
Htitlon, Los Angeles, (alif. N T,

REE, Free, ponny approvals. Tt BYETY
O purchazed 1 free. Extra premiums, pie=
torials, airmalla, triangles. M. G. Strang,
OHI0 Whaldo Ave., New York.

APPROVALE—Tooks of 100 stamps priced
1e each. Mounted by country. Sent wupon
receipt of roference. F. H, Schuftze, Dox
.'a.'r{'lll. Woodhaven, N, Y.

WORLD'S Best penny approvals, Gllger,
A7 B. Roye., Columbiuz, Ohlo.

BOYS, Girls — Free — Dollar  packels,
Rodermond, Box 664, Miami, Florida,

BTAMPS Hent on approval at 709 dls-
eount, Referenee required. Emory Henoll,
Hapover., Penna,
"REE—I10 Different "eru ta approval ap-

ilicints encloslng postage. Ransom, 0555
llerben. Chiragn

HURPRISE Collectlon—Alrmalls,  com-
memoratives,  pictorials, Eritrea, “Tunis,
Tbangl, Bouth America, many others. 10
with spprovals. Clatworthy, Upland, Call-
farnia.

DISGUSTED? Try my approvals. PBar-
:lllig gelore.  Viecosi, Route 4, in,

CABH For your collectlon, seeamulations,
ele.  Write me or_ send fo State Bavings
Bank for offer. Phil McKinney, Elsie,
Mirhlzan,

GIVEN—Prize get 10c value with packet
o different 10e,  Approvals.  Stampernft,
HBox 126, Kansas City, Kansas,

25 DIFFERENT Bouth Ameriean for only
Ik, no approvali. Burkhart Stamps, Band-
w!-‘h. 1L

BETTER CQuallty penny approvils.
Thuvla, 1205 Glenburst,

. K
Mock Taland, Tilinois.

BRITISH Turkislands—Also Congn's,
Mumnterarlo, Nigerromst, Uganda, Djibouti.
Ecuadorian, Ivorveoast, Ubangl, countries

colleciors need. Free for ODe postage. Emplre
RBtamp Hhop, Depl. PM, Toronio, Canada.

“TREASURE Collectlon'*—Bomething 4if-
ferent—Featoring rare Plrate laland map
commemorative, containing excloalvely Golden
atamps. Only 100 providing you deslre our
rlrnlll-c préemivm approvals. Progress Stamp
Bervies, 553 Fremont, Tos Angeles, Calil.

T\.\\DLTTl'Il'l A Triangle, Manrhukuo,
Charkharl, Mongolia, Malay, 40 Asle, [e
Ferguson, Ridley I"ark, Penna.

FREE! Ilustratéd album gearce Jamalea
jubiles, £2 0y, TUnited States, two sets cat-
sloging h 0, Only 19¢ mailing chirges!
holee provals,  Clifton English Co..
Nashun, "u-w Humnoehire.

MARVELOUS Packet Amerhaljan stamps,
Ge.  Approvals sent. Btampeeos, Kaufman,
Texns, s

ooy MIXED,. Tneluding 50 different Amer-
lean, 10ef Approvals. Fort Btampeo, Defi-
ance, Dhlo.

THE Most historle lssue In  existence,
“The Bosnlan Assassination, the Bpark That
Het the Warld Afire.” We Include this com-
plete aet! also n romplete Denmark anclent-
ship sel: 2 eomplete Hussian sele: 3 stampa

over Of years old:; and Ttals's Mussollnd
llllrm. all for 1fe. .'r"'nrln'n Bmi 8 Nasz-
Hanid Dept. 18, New York

10 I‘\UH[HL Jubliees Z5c. Halay, 452
West G8th. New York.

BORUTH Stamps of Sir Raspe Khangl
and the Kathl Horse (2); Greclan war nures
{2y: King Michael, Roumaniasn boy ruler
{4) : Bahamas war charity; Turkas and Caicos
Ialands carius; Cook Tnlond commemorative:

83 ERITHREA, Nyassn, Manchueks, ote, and 50 other Interesting stamps together
10 ecents. Lufbery. Middletown, Canneet ieit, with ‘urowgal approvala—10 unu.. Internn-

100 BTAMPS 25 £1.00 value. Liggett's, | tlonal Stamp Corp., Dept. 20, Newport,
821 Prgamore, Philadelphla, Pa. |

SPECIALS. Al face different, 100 Noth- §1.00 U. 8. Stamp No. 573 perf. Initials

erlanda S0e; 100 Greece O0c; with approvals,
L Trading Company, Dox J8A, Hellerose,
Now York.

QUEEN Astrid! B Hinnﬂ. w.-t 12) Ge; (1) BARGAIN Approvals—TUnited States, for-
1he;  complete  50e,  Approvals,  Buorke, olgn selections. Lincoln Stampeo, Shelhy-
Marshfield, Yermont. ville, Tilinois,

FINLAND—25 1MfTerent, Se {(atampd ac- 200 DIFFERENT Stampzs 25:: 10040,

teci.  Elsen, Bowllng Green, Dhla, #1.00, Arnold Crall, Manitowor, Wia,

10 ITALY Commetns, gauge, Se with ap-
provals, Corn [Relt, Marisn, Towa.

COMPLETE Epanish Goye Nude sel only
BRBe to serlous approval applleants.  Refer-
enpes plense. Lamberp M, Gerber, Tamagua,
Penna,

"33 BRITISEH Colonies with premlums and
approvals, Se.  Hamld Bowen, Depl. D,
Fort Dodge, Towi.

ATTENTION. Bot Xorth Barnea, set fubi-
lee, trlangle, set Eplrus, el  moirning
stamps, Armenia, Syris. money stamp, ete.
Fverythlng 10 to  approval applleants.
Trownell, 1408 Tenth Bt, Nisgara Falls,

o% .

LUCKY Collectors,
A1 : £1.40 worth for

get Trinldad T8, 80,
58 cents, cash with or-

der.  Guarantesd satisfactory. Speclal offer
GOOD Forelgn approvals %o cach, W, Cangdians 150 with approvals. Colonial
Seward, South Bellingham, Wash. Btamp, P. 0. Dox 554, Montreal, Canada.

ClURA Parket §1.00. Guarantes no trash,
Goleaechea, Apariado 2217, Hahana,

CANADA Treasure packel free.  de posi-
age please. Ommocto Btampreo, Kiltchener,
Ontario, Canada.

UNITED Staies. 100 nineteenth century
$1.50. 270 Biate, Flushing, N.

FREE—15 Different Mexien with approv-
als. Lincoln, 5535 May, Chicago,

WORLID'S Bmallest uir mail, $2.00 U. 8,

only  1fe with general approvals,
Company, 116 Maszan Bt., New York City.
COMPLETE Mint set Ttalian oecupation
Ethlopla 10: to anproval applicants. Seatd,
22 Birathearn Iiiwl, Toronto, Canade
NYABEA 04-105 Mint, 2%. Comnplete
set of twelve beautles, pleturing Nyasmland

animals, ‘Tradera Club, 16152 Snowden,
Detrolt, Mlchlgan,

UNITED States, forelgn stamps, premi-
ums to approval applleants, Lewls Keleey,
Hoith Wristal, Maine,

CANADA—FIne packet of 25 differont,

ulao large ship stamp and beautiful airmadl
frorn Spafn, only 5S¢ to approvel applicants,
Clarence Yucharts, 413 Hyesmore 8t., Dept.
A, Wyandotie, Michlgan

LARGE Bopanith ship stammn, Azerhelian,
Cameroons, Chod., Dahomey, Gobon, Ubangl
fn packet of 57 stamps. All for 5 cta. with
approvals. Bwedell, 3129 QGarfleld Ave.,

lamp, snimals. bird, ftrain, Indian. alr- H
plane, commemoratives, specinl lssues with Minnenpnlls. Minn,
pearee  ptamps. from 25 different eountries 12 DIFFERENT Hritish Gulana (shipl
only O vents with sapprovals. Capltal Stamps, | stamps only 8¢ o approval  applicants,
4100 Roosevelt Road, Little Roek, Arkonsas. | Douglas, Hawkesbury, Ontario.

50 BTAMPS, ‘ullru'huhu. ote., le. Al- LOW Prices. Invite rcomparison.

bitm Je. Bollaed, 268 Northampton, Boston,
Maas,

Ap-
provalds on reguest. Viacent Hoof, 4415 ﬂ‘
Sawyer Ave,, Chicago, TIL



POPULAR MECHANICS ADVERTISING SECTION

DEAD Countries. Stamps of dead coun-
tries always increase in wvalue. Through an
oxtremely fortunate purchase we are enabled
to offer an amazing bargaln in same. 11
stamps from Eastern Roumelia, Transcau-
caslan Republle, Azerbaijan. Armenia, Geor-
gia. which nlready catalogue 77c, besides
number 304 Upper #Hillesia, so scarce that
ginee 15 years it eatalogued withoot any
price, all these together with the latest is-
sue of “Stamp Lore,” most interesting of all
stamp magazines for only 1l0e to approval
applieants. Globus Stamp Company, 268-
Ath_Ave., New York, N. Y., Dept. 50,

'ORLDS Largest map stamp, scarce tri-
engle, plctorials—Il10e Including double pre-
mium approvals. ‘Tru-Value Btamps, Box
P1412, Hartford, Connectleot,

U. 8. MIXTURE 25c, 1000, with approv-
als.  Schiffermuller. Bellerose, L. I.

§1.00 MONTHLY, Maintaing New York
offise, Co-Operative Mail Berviee, 1256-H
Lexington Avenue.

BRITISH Solomon  Islands!  Bicolored
Columbian airpost, glgantic stock stamp,
bheautiful completa Costa Rlean set, Siberia
firat - stamp). welrd Far Eastern Republie.

vervthing 5e  with rovalal  *"Baxon,"’
Albee_Bldg., Brooklyn, N. Y.
BADEXN, (Bearce (German state), Mon-

polla, Georgla, %5 10, 8., Aszerbaljan, Cay-
mans, Trinseiutaslan Federated Republic—
evervihing absolutely free to approval ap-
licants enclosing de. Viking Stamp Co.,

-#% Hanson FPlace, Brooklyn, N, T,

6 DIFFERENT Bilver jubliees, Including
magnificent jubilees of Indla, aré fn our big
packet of 57 different stamps. Only 5S¢ to
approval applleants. Berg, Linwood Btatlon,
Detrajt, Mich.

BCARCE Alrmail and trisngle. Beautiful
TUruguay “flving horse™ airmail and scarce
Guatemala triangle (smallest in the world)
are intluded in our hig packet of 60 differ-
ont  stamps  from Alouites, Gramd Liban,
Venezuela, British and French Colonies, ete.
All for Ge to approval applicants. Bilg 1l-
lustrated lsts free with each order. Write
today! Mystie Btamp Co., (Dept. 80}, Cam-

UNITED States approvals only. Write for

53A

BCOTT 'S 1917 Catalogue mailed with lm-

selevtion. Positively no foreign. Jack Daub, perforates, §2.00. Buperior approvals. Kattau,
Wabash Blde., Plttsburgh, Pa. 10315 - 108ih Bireei. Richmond Hill, N, ¥,

BUCARCE  “New jssues’” packet! New SCARCE Triangular Mogambigue cominema-=
giant sized, digmond-shapad Hussian rative airmall and packel of 33 1. 8. im-
“gports"” stamp: Nyassaland “leopard’”; Mo- cluding imperforate HSe Chicago; early is-
roeen; Tanganylka, and other scarce eoun- | sues; high values; commemoratives: enve-
tries are included in our big packet of new lopes ; revemues, ofe,, cataloging more than
and recent issues——stamps most collectors Tie—only J¢ to approval applleants, Ilus-
have never seen! Get this valuable packet trated pricelist free. Curhan Stamp Co.,
today. Only 5S¢ to approval applivants, | Dept. I°. Gloucester, Mass.

Relmers. 115 Flatiron, Fort Worth, Texas,

UNITED Riates, Canata, Newfoundiand.

10 UNITED Hintes, commemoratives, airs, Where ! Our “"Four Star’” approvals, Noth-
ete., 10¢ with approvals. Btamp Shop, Mabel Ing like them! J00 mixed 1. 2. 10e to
Hoechn, Holland Hldg., 8t. Lools, Mo, applicanis, Keasels. Turson, Arizona.

FREE!! Scarce airmail triangle and fas-
clnatlng Cayman lslands map stamp; also
lnrge Sllver Jubilee commemorative (a fu-
ture rarityl), fing packet hard-to-get coun-
tries, Including Budan (desert scene),
Epirus (sharpshooter), ete., and. finally, a
et of 17, 8. stamps more than 50 years old
Thizs valuable collection absolutely free to
new approvael applicants sending 5S¢ postage!
Midwood Biampro, Dept. P8, Mildwowl Sta-
tion, Brooklyn. N. Y.

a0 DIFFERENT 20e; 1,000, §1: 2,000,
$3.00. Fred Onken. 630 79th Bt Rroaklyn,

107 DIFFERENT; Algeria, Gabon, New-
zealand, Guinea, Congo, ete., 5S¢ to approval
applieants.  Extra—Airmail packet free!!
ﬂ;tnﬂk!r. Box 225H, Minneapolls, Minne-

.

44 DIFFERENT Unlted States including
%53 stamp, or complete set United States bi-
centennials, or 0 different obsolete Canada,
13¢ postpald with approvals. C. A. Lennan
li:tu"l'm 322, City Hall Annex, New York,

FREE! Philatelic parade. Beautiful
Queen  Astrid, Newbrunswic. Commemora-
tives, jublilees, air mails. Postage Ie. Ap-

rovale. Orandstamps, 6191 SBouth Bpring,
48 Angeles, Callfornia.

MARE Extra money. Sell stamps in your
spare  time.  Write for free  illustrated
wholezale catalogue. Fordham Co., 152 W,
42 Bt., New York _ .

AITRMAILS (15) Ge To approval appli-
rants. Waollaston Stampeo, Wollaston, Mass,

den, New York,
URITED States mixtures S b, Canada
The. Forelgn £1.040. Japan £2.50. Misslon,

AG612 North Rarvine, Chieago.

BILVER Jubiless—15 different 25c. World
specials—3500  different 35e, 1000 different
$1.00, 2000 different $3.00. These offers to

KEWFOUNDLAXD, 15 Different 50 with
approvale.  Hudson Company, I:La_}nﬁt!q!. N, 1.
§5.00 U. 8. Hed and blue liberty, present
postage value, Beott Ne. 573 cat. $1.25 (re-
talls as high as £1.00 net by some dealers)
only S¢ to approval applicants. Giant 1. S,

approval applleants only. List free. Vie- teel ist
torla Btamp Co., London 4, Canada. E;::ng;aqdﬁ.ﬂlhgmm e S,
FREE—Beautiful alrmalls, 5 countries, ANNUAL Whaolesale catalogue—Iilustrated

Including new Mozambigue, to approval ap-
plicants. Green & Co., Norwood, Ohlo,

HTAMPSE: A splendid selection sent on
approval. CQuality at low prices. Hearce and
high valuas Itlmg aré included in our ap-

val ks, ¢d Herzberg, HBox 91-P,

mhurst, T1I.

20 REA New fasues, including

Newfoundland commems., Guatemals Quetzal,
Eeuador bean, Denmark Andersen set, 10z
to approval applicants,  Premier SBtamps,
1709 Becond Ave., New York.

and enlarged. Free upon application. Em-
Ppire Btamp, Department 5, Toronto, Canads,

25 UNITED States, including $4 and 35
stamps free to approval applicants. 3c post-
age. Brownle Stamp Shop, Flint, Michigan.

FREE Dollar packet to penny approval ap-
plicants. Harlan, 3307 8. Marshfield, Chi-
HET.

MIDGET Alrmafl {%-In. tallj, Sschuen,
Kouang-Teheon, fozamblgue,  ete. — Ge.
Depraw, Ocean Park, Callf,

FREE! New illustrated S0-page catalog
“United Btates, Britlsh Colonles & Forelgn
Btamps"'—at real money-saving prices, In-
cludes detalls of amazing free stamp offer.
Hend rd for copy. H. E. Harris &
Co., 137 Transit Bullding, Boston, Mass,

FRER—20 Different Canads to approval
applicants. Fort Dearborn, 5439 A.hpfdm,
Chieago.

20 FERENT 10e. Big 50% approv-
als, Covert Btamp, 30 State, RHochester, ﬁ s

UNITED States—Elaborate pricelist free.
A5 different 10e, 75 difféerent S0c. Belden-
harg, Baroda, Mich.

BEf.ﬂ.HE' Dealers, your ad here will bring
wonderful returns. Ask me for proof. F. W,
i?mu' Hmnmmrr. ﬁll:ﬁﬁuﬂ lAdrenl:ima

ular Mechanles agazine, 2100 E. On-
tl?l]u Bt.. Chieaga,

GIANT-SIZED} Russian  Zeppelin  stamp
feat. val. 20¢!) and beautiful Lithuania air-
n:n.il trillnrtlnﬂ:l Im.i hig i rket of 53 dif.
ftamps  ineluding Azerbaljan. Eplrus, new
Martinigue, ete. and {llusirated lists—all for
Ge to approval applicantsl World-Wide
Btlmg_ﬂu., Box 600, Camden, New York.

stamp, our choice,

FREE—$1.00 U. B.
with request for 52 page price 1ist of Unlted
States and forelgn stamps. Stamps on ap-
proval. Riférences necessary. 1000 17, B, no

corrent  $1.50. N H 8t

1122 Pine Street, Bt L;';f?l%n_ s
FREE! Hare alrmail! Jubilee! Pletori-
alz! Extraordinary packet 65 different

E?:m:ﬂ!;:mt strange ﬁwntﬂﬁ' 1tnu EBr,'rlmpeJ,
0 Approw nlicants. rgai
Co., Box 39P, Station H, New York, =

DIAMOND-SHAPED Stamp, Liberia gun-
hoat triangle. two other triangles, silver ju-
bilee, 27  others, Crowder Company,
127TE North, Baltimore, Md.

BRITISH Silver Jubllees from 3 different
countries, imperforate Se Tipex comimemo-
ratlve—all incladed in Clipper packet con-
taining 25 different atnmlpa from Azerbaijan,
China, Ukrania, ete. All for only e to ap-
proval applicants. Clipper Stamp Co., Dept.
7. Oloucester, Mass.

WEEKLY Stamp magazine, thirteen weeks,
10c. Stamp Journal, Kalamazoo, Mich,

" WHOLESALE Catalog for dealers. Illus-

trated. Postage 5e. Frank Co., 4900 Chal-

grove, Baltimore, Md
PENNY  Approvals, that satlsfy. Nell

Gronberg, Hox -&Nl-?i, Polladelphia, Pa.

SUPERIDR “New lssues collecilon, alr-
mails, commemoratives, jubflees, pictorials,
triangle, ete., only 1o providing you desire
bargain approvals. Buperlor Stamp Service,
Rox 8366, Sacraments, Callf,

WORLIYS Largest trianglel Glant Spaln
triangle and bi-colored Persla alrmall; blg
packet 23 different HRussin (catalog value
nearly £1.00); packet British Colonies in-
cluding Egypt., Travancore, Ireland, Malay,
ete. Big Unlted States 1lat.  All for only 5e
to  approval applicants. Richfield  Stamp
Comopany, Dept. 30, McLesn, Virzinda.
JUST Published—DNew 1938 editlon p-
ular Mechanics Book Cataleg. “'A Rilllon
Ideas."" Thousands of books on practieal
subjects. Jec stamp to cover postage brings
you thls valuable eatalog. Popular Mechan-
Ies Press, 200 E. Ontario 8t., Chicago.

PHOTD FINISHING

12 PHOTOGRATPHION Christmas cards
anid beautiful glft calendar from your photg
for §1.00, Send negative and dime for sam-
ple. Ideal Photo Service, Box 2255, Pater-

son, M, I,

FINER Finlshing. Holls developed and
printed, with one colored enlargement, or
two professional enlargements. All for 20e
{eoin). Genuine, nationally known, Moen-
fone zuperlor quallty. Moen Photo Bervice,
La Crosse. Wis. s

MATL Your rollz to The Kodak Clty, B
guaranteed glossy Velox deckle-edged printa,
2%¢ coin. Two professlonal enlargement eou=
pons free! Photo Finishing Shop, Kst. 22
yre., 411-B Genesee  Valley Trust Bldg.,
Rochester, N. Y, "The Kodak Cilty."

ROLYL Films developed eighl enlargements
25, or elght regular size prints and two
enlargements 25¢ (eolnd. Reprints or en-
largements 3¢ each from rolls 118 size or
smaller Lelea and all 35mm eameras. Call-
fornla Fllm Service, Dept. 48, BHox 379,
Pasadena, Calif.

CANNON! Het of stamps showlng eannon,
firing squad, cavalry charge and 200 other
different stamps only 10c to approval appli-
cants. Paramount Stamp Co., 4225 Broad-
way, Chirago, III.

FREE!!! EKing George memorial packet,

15 warieties. Postage Robertz 90
Fourth, Bayeity, Hlfhlm.n, . s
ILLUSTRATED 10, B. list, price 50¢,

large complete T, 8. price st fres. Send
;pﬂ;_un. Btanley Gibbons, 38P Park Row,

LIBERIA Bnake triangle, glant Spanish
shlp triangle. 50 other stamps, 5Se. Abell
Company. 2537 Guilford, Baltimore, Md.

PENNY Approvals that please. Haywood,
285 Adama 8t., Pomona, Calif. .

UNBELIEVABLE — Suriname. Panama,
British Honduras, Jubilee, airmail. triangle.
Complete ecollection  every eountry  from
I'llﬂnt: 3“”3'“5‘:0 Alltt';r. 10e,  Approval
applieants only. utual Btamp Bervice, Box
BEEPTY, Wentora, Calif.

OQUEEREST Btamp packel, Reccive world's
smallest stamp; Vatlean Clty: scarce Liberia
triangle (value 1%c): 1935 Greek Red Cross
pleturing colled snake in Gorden of Eden;
Australian Bushman; new Spanish Moroceo:
Japan "quake stamp;: Manchukuo; many oth-
ers. Only 5S¢ to spproval applieants. H. M.
‘El;lun;p Co., P. O x 230P, Port Chester,

TRIAL Holl developed and 8 prints 25e.
Reprints Je. Hand colored, embossed photo
Christmas cards or photo greeting calen-
durs from your negatives 10e each, 12 for
£1.00 with envelopes, BxlD enlargement 25e,
Young Photo Service, 405 Bertha St., Al-
hany, M. Y:.

FINER FPhotos guaranteed! Rolls devel-
oped profedslonally—8 Velox prints, ¥ bro-
mide enlargements—=25¢ coin. Finerfotos,
Box 10-808, Afinneapolis, Minnesota.

HPECIAL—Roll developed, two zets dated
nrints 25e, Hench Studio, 1814 Chestnut,
Harrishurg, Penna.

ILAMS Developed, 2 prints of each 2Zhe;
20 reprinta 2%c. Pine Photo, M-5134 Ne-
vada, Chicago.

3 REPRINTH 25c—Films developed, 18
prints 23,  Enlargenients 8x10—25e; Saf
10e, Low TPhoto, M-2657 Neva, Chicago.

TWO Glossy enlargements, 1 eolored, with
rall 35¢. Arbor Servies, 10 Joliet, IIL

TWO Beautiful double weight professional
enlargements, 8 guaranteed Never Fade
printzs. 2% eoin. Century Pholo Service,
LaCroize, 'I.'t_‘r!s.

ENLARGEMENTS—4x8, Glossy, Te: aix
J0e.  Bend mnegative. Alberts, Box T8,
Easzton, Penna.

21 EXCELLOTONE Reprints 25¢; 42, S0e.
Film finished, 18 prints 2%. Two 5x7 en-
lacpements 15¢. Exrcellofotos. Albany, Wis.




DE VRY Bound film 3
fler, speaker, complete, 500 watt $185, 00,
1000 watt $215. 35mm silent 1,000 fi. flms
shorts complete %1, Features §5. 1l6min

5 projector, ampli-

54A POPULAR MECHANICS ADVERTISING SECTION
DEVELOPED And 8 leautiful double FINEST Buper glosz Velox prints, roll

deckle Velox prints, 5x7 enlargement, 25 developed and printed 25c, reprints e

ix4 Argus, bantam, Univex prints Gec. Elk- Films 35% discount. Paramount  Studio

art Photo Service, Elkhart, Ind. Divislon, 403 E. 9ind Bt., New York.

BPECIAL—ixd Enlargement, _ colored, COMPARE The difference! Holl devel-

golden oak frame. Send m;g-t.lm. Sle coin
Fotofram, Riverhead, N,

HAND Colored print with each roll de-
veloped and printed, 20e. Insist on *"Pholo-
eraft'" for quality work., Photocraft, Box
110, Oak Park. Illinois.

ROLLS Developed, two  beautiial  Nu-
torder enlargements, eight Nu-border prints,
puaranteed fadeless, 20¢ coin. Giant Spap-
shotz, Ime,, Dept, A, Gresnbay, Wis.

ROLL Developed and printed. one photo
calendar., one Christmas card, all for 25c

ecoln, Photo Finisher, 1129 E. Main 8L,
Columbus, Dhio.
DAY Berviee!l 2  projections, 5 Velox

prints, 25e. Griffin Btudios, Winona, Minn,

DEVELOF And print your own pictures,
Save time, money with our complets $1.49
outfit postpald, or glp postman £1.55 COD.
Includes electrle ruby lamp, printing frame,
photo paper, chemicals and equipment. One
of bundreds of amaging bargains in our free,
newest, money-saving bargain book. Send
for it today! Central Camera Co., Bo,
Wabash, Dept. K-411, Chicago.

IMMEDIATE Berviee! No delay! Roll
fully developed, carefully printed and two
heautlful, full-aize 5 x T double welght pro-
feszlonal enlargements (or one tinted en-
largement)—all for 2% coln. The experts’
cholee! Reprints d¢ each, The Phato MIilL,
Hox 8292, Minneapolis, Minn.

FRAMED 517 Professlonal enlargements
15c. & reprints and two 4x6 enlargements

25e. Mewtone, Mavwood, T11.

opid, twa professional double welght en-
largements, 8 guaranieed prints, 25e coln.
Excellent service. Nationwide Photo Berv-
jee, Box 3333, Bi. Paul, Minnesota.

GET The best. Roll developed, beautiful
hand eolored énlargement. 8 neverfade bor-
der prints, 25 ecoin. Prompt service. Sun
I'hoto Bervice, Drawer T, 8t. Paul, Minn

TWO Prints each with every roll devel-
oped, 25c. Very finest quality. Reprints Ie
eich. Brown Photeo Company, 2200-34
l.-uw% Minneapolls, Minnesoia.

PHOTOGRAPHIC Christmas cards from
your own kodak negatives. Mall negative
and five cents for sample and quantity prices.
Beénd something different this Chrlstmas—a

card else ecan duplicate. The Photo
Mill, Box 620-12, Minneapolis, Minnesola.
BOOKS Covering hundreds of subjects,

Popular Mechan-
E. Ontarlo 8tL.,

Big catalog for 3¢ postage.
ies Press, Room (038), 200
Chicago.

CAMERAS, FHOTOD SUPPLIES

BASS Will postpay to you the new Argus
candid camera with £:4.5 lens at $12.50,
Daylight film, 6 shots at BSe. Welll can-
did camera with Carl Zelszs Tessar f:1.8 lens
in Compur shutter at $48.50. Volgtlander
Duo Beisa, 24x3%, or 18 V. P., 4.5 An-
astigmat in ua:ﬂ-d shutter, £30.00. Unequal-
ed walues, rite for fru- Bargaingrams.
Bass Camera Company, Dept. AG, 179 W,
Madison 8t., Chicago, Illinols.

ROLL Developed and B guaranteed prints

SENBITIZED TPaper, 118 size. 357 shests

Including two enlargements, 25 coln. Ruper 2%. Harry Rubin, 1685 =t. Marks Ave.,
Snapshot, Winona, Minn Frooklyn, N, Y.

TWO Professional enlargements with each BARGAINS In new cameras. Special
roll developed and printed 25c. Eieht re- discount on kodak fllms. Catalogue free.
prints, two enlargements 25%c. Hygloss, Camera Btore, ®ae City, Towa.

River Grove, TII.

ROLL Developed. Two double-clear prints
each negative 25¢. Reprints 2%e¢. Enlarge-
ment coupon.  Willard's, Box 3535-A, Cleve-
land Helghts, Ohlo.

ROLLE Developed. Two beautifal mmei

weight professional enlargement: and
guaranieed Never Fade Perfect Tone prints.
35 coln. Rave Photo Service, LaCrosse,
Wisromain.

HAND Colored enlargement with each roll
2%¢ . 40 reprints Ste. Colorgraph, Dunning
Htation. Chicago.

BEAUTIFUL Glistening prints, roll de-

veloped, 8 guaranteed glistening prints, 2
enlargements, 25z, American Photo Ser.,
H46-C Nicolet, Minneapolis, Minn.

ROML.L: Developed, twe printz each, two

enlargemeént ecoupons 25c. Christmas cards

dozen. Bummers" Bludio, Unionville,
Missouri.

PHOTOGRAPHIC Christmas eards, 20 for
£1.00, Bend your negative. SBample 1ie.
HBeaseout SBervice, Box 52, Chelsea, Mass.

BREAUTIFUL Colored enlargement with
each film 25¢. Bpeedy rervice. Batizfaction
guaranieed or money refunded. LaCrosse
Film Company, LaCrosse, Wis.

CAMERA, Movie bargains, bought, sold,
Bl-Cam-Ex, 1451-F Broadway, New York.

CAMERABR And supplies. Free illustrat-
ed catalog listing everything photographic—
atill and maovie cameras. fllms, lenses—at
tremendous savings. Hundreds of bargains,
new and wsed. All guaranteed. We take
your old camera or equipment in trade.
Write now for your free copy of our newest
money-saving bargaln book—jost out! Lim-
fted edition. Hurry! Central Camera Co.,
{Pholographic Heosdguarters since 1899), 230
8o, Wabaszsh, Dept. K-311, Chicago. —

INCOME From your eamera instesd of ex-
pense. Low eost home course teaches you to
make photographa for magazines, newspapers,

F 1.8 Kodak camera $45.00, like new. 18mm
silent films $1.00 per 100 fr., $2.85 per 404
ft. Sound odd £2.00, 400 ft. $38.00. Col-
lapsible sereen T27x30" spring roller, map
cage with adjustable tripod $4.50 complete,
the biggest bargaln ever offered. Lelca
cameras F 3.5 perfect $45.00, New Zeiss
Contaflex camera F 1.5 §372.50. Send for
film lists, 8mm, 9%, 16-35 sllent, soundisc,
soundfilm, one of Amerleas largest film -
braries, rentals seni anywhere. Just ued
Fall Bargaingram full with uwsed, new
ulpment, parts. Trades aceepted, bought.
ogull's, 1944-7 Boston Road, New York.

4 COMP ories. Btamp !'nr
lists. Calderara, 5118 Bouth Et. Louis, Chi-
CAED.

UTILITY 1l6mm. Film printers,
each. Write. Frommader, Davenport, lowa.

16MM. ART Films £1.00. Sample, Iat,
10¢.  Moporfield-Shannon, Nutley, New Jersey.

DEVELOF Your own movies, reversal and
negative-positive instroctions, 50e  Milio.
22 Myrtle_Ave., Brooklyn, N. Y.
FAMOUS l6mm. Silents {(new).
Train Robbery'™  (1803), 330°,
“Christmas Miracle™ llil'l.'l'i} ]13". £4.940.
1900—Auto  Parade, 33 ]"lll:k.l'm-d
Comedy (1910), IS i{!'ﬂl “*Tewela
Yosteryears” catalog * 0o, Chicago Film
Drealers, 6301 f!'arpuntm' Chicagn,

HPECIALI Mmlon Pleture Projection,™
ublished priee $5.00, now 98: TLoads of _
argeins, new, wsed iﬁ 35 mm. sound
film equipment. Lists I!pu. 82.0.8., 1600-G
Broadway, New York.

A5 MM. $1.75 REEL. Btamp list. Bedner,
500 8. Talman, Chirago.,

CENTRAL'E Free, new, money-saving
bargain book explains latest movie devel-
opments, offers money-gaving bargains In
eamerag, lenses, projectors,  films, Used
equipment taken In trade. Write for free
cop¥. Central Camera Company, (Photo-
'rl. hie Headquarters slnce 1889), 230 Bo.

$18.50

abash, Dept. K-311. Chicago.
TALKIE‘!- §15.00, Hilenta $5.00, Slmp-

son, 1275 Bouth Broadway, Dayton, Ohio,
LEARN Maotion pleture theatre manage-
maent, advertizsing, projectlon. Rig oppor-
tunities for men tralmed for the theatre.
F:rpe calalog. ‘Theatre Institute, Elmira,
B—16 MAM. Hound-zllent fillma. One reel
16 mm. rents S0e. New Bell-Howell 18 mm.
projector, $112. Address: Pletures, West-

t, Conf.
16MM, BOURD-BILENT Fllm rental 1i-

brary. Lowest rates by day or week. Home

advertisers. Tremendous demand. Earn jgood and toy films, also. Eastin Pilctures, Dav-

money wherever you live. Free . Tnl- enport. lowa.

versal Photographers, Dept, 104, 10 West BARGAINS mm. 18mm. Catalogue

Hird Bt., New York. free.  Elder, Dent, -39, Chelsea, Masa.
MAKE Money in pholography. Learn WER hreillers, 500 feet THe. Jer-

quickly at home. Spare or full time. Fasy | 2ev Filmes, 2075 H-h'h.llrld Lakewond, Othio.

plan. FPrevious  experience unnecessary. FaMM, 1 $1.00  resl. DProjectors

for  full informatlon apd  requirements. $10.00.  List lﬂw: coin, Box No. 6, Hose-

Common  schoal education sufficient. Write | dale, Kansas.

for full information and  requirements, 16MM. BELL Movile comera 30.95. Pro-

Amerlean Behool of Photography, 3601 Mich-
Igan Avenoe, Tlent, 343-A, Chicago.

QUALITY Counts—Two double weight
gloaz enlargements and eight prints guaran-
teed not to fade from each roll, 25:. Prompt
zarvire. Excal Photo, Box I, Duboque, Tows.

RBROLLE Rushed! Developed and printed

HAYE You a camern? BSend ten cents for
rerent number of our biz magazine, showing
how to make beiter pietures and earn money,
Ameriean Photography, 118 Camera House,
Boston, 17, Masa,

th rlone enl ts 256 W 35% DISCOUNT On film:. Write Para-
Txf enlargements 2he. . Newtane, Maywood, | mount Phots Division, 403 E. 92nd St.,
T knnls. New York
20 REPRINTSR 25e. 100 Reprintz £1.04.
MOTION PICTURES AND SOUND
Rolla developed with 16 prints 25e. Nord-
skog, 4, Maywood, IIL EQUIPMENT

mROLLmiDiBu;nped I.md ] t:?ﬂuutiful ‘i’nilul::
8¥ 3 25¢ eoln or etamps. rints
¢ 3 Box E.Baﬁam-

Je each. Fotoprint Bervice,
oke, Virginia.

20 REPRINTS 25c. Films developed, two
prints ®sach negative, 25c. Bkrudland,
A8T0-8 George, Chirago.

ROLL Developed and 18 prints 25e. Smart
Photo, Winona, Minn.

ROLL Develaped with 16 prints and twoe
professional enlargements 30c. 100 reprints
$L.00. 16 reprints and 2 enlargements J0e,
Dependable, RiverGrove, T1linoks.

THREFE §5x7 Enlargements 25ec,
eoin.  Bend negatives.
Humboldt, Towa.

DAILY Service—Roll developed, 16 guar-
anteed prints, 25c. Valuable enlargeément
coupon: 16 reprinta 25e. Modern Finishers,
Bax 2537-L. St. Pauol, Minnesota.

tinted 5o,
Midwest Btudlo,

READY For you—No. 224—the latest and
greatest Bass Bargaingram of Cine appa-
ratus.  Acknowledged leadership In  the
cinema fleld. A few of the fine values: Cine
Kodak Model B, £:1.9 len: and case, $54.50,
£ mm. Btewart-Warner eamera with 3.5
lens, $15.00. 100 fi. De¥ry 18 mm. cam-
era, f:3.5 lens, $23.00, RCA sound on film

projector complete, $85.00. Willo Cineméter
wlth ciase, $3.75. Write today to Cine Head=
qu-rters md start to save now. Bags Camera

. I . 170 W, Madisonn 8t., Chicago,

16MM—SMM ART Films. New Holly-
wood art featurettes now avallable in &mm.
af 16mm. Bend H0e for 10 ft. S8mm. Art
Sereen test or $1.00 for 20 i, 18mm. test.
Fight Art film samples, 25e. Stamp brings
Muatrated Art ecatalogues, Hollywood Clne
Film Distributors, 1431-33 No. Highland,
Hollywoad, Calif,

jectors 26.95 wp. 18mm. film including
processing  $1.89. Free cirewlar. Bytom,
Dept. A, Tark Ridee, Il

AMM. ODD Heels £1.00, Prajectors.
Borgen, Woodeliff Lake, New Jersey.

TEMAM-I5MM TALKIE And silent rented
anywhere. Sllent dollar reel. Talkie £1.50
reel. Weekly rates. Projectors dollar up.
Thousand feet I5mm dollar. Waldo Films,

8-MM-16 CAMERAS, Projectors, films.
H catalog. Taylor, Bx-234, Coming.

LOOK! 'The Warld's Greatest Passion
Play." Seven reels, (new) 18 mm. Buperior
than the Oberammergau stage play. Rent
or purchase. Write Hemenway Fllm Co..
AT Church 8t., Boston, Mass.

A5MM. FILMSB. Bargain lista Se.

Hoff -

man Film Service, 57 Broad, Albany, N. Y.

SMM. COLOR, Panchromatic, Eesonomieal
titllng film. Film slitter, titling lens, fn-
siructlons. Reversible data. Fllm Bpecial-
ties, 111F, E1 Monte, California.

BARS Now excluzive distributor for Ha-
din Corp. of Amériea 18mm. R.C. Bon
on Film Cameras. Anyone can record sound
pletures. New low priee.  News reporier
model was $350.00, now $210.  Bend for
complete detalls, Hasa Camera Co., Dept.
AK. 170 W, Madison 8t., Chicago, IIL

MM FILMS: Cartoons, travel. List.
;.!nmln Film Hervice, Box 203-A, Baginaw,
Tich.




POPULAR MECHANICS ADVERTISING SECTION

THHEE Cameras in one; Takes snapshots,
maviehonles,  18mm  movies.  Hpringmolor
lriven. $.-.ﬂ.'- Ll pew. Fllins  %1.04n
Heml ns money,  Pay poestman.  Profectors
£1.00 up. Tarzan, Buck-Rogers, Joe-Palooka
filmg 5S¢ up. Free Hets. Home Movies, Box

44, Enston, Pennsylvania.

16MM EXCEL  Motor dilven  projector,
100-fr. reel $UE05. Pop-Eye, Betty Boop,
Hal Koarh, "Our Gang' comedies amid oth-
ors. ¢ alamp for colalegue.  xvel Home
Maries, 012 Madigan, Toledo, Ohio.

16A BARGAIN Bulletin free!  Acme

Cine, Box T8, Lima, Ohio
RADIOS, SUPPLIES, INSTRUCTION

PROFESSIONAL  Antennn  for  all-wave
sels, HMame bype used on recelvers in -
rensed statlons In Seuth Afries and South
Amériea, Greatly Inereazes DX perform-
anre, culs down statle, cllmlnates local In-
terfevence, doubles  ghori  wave veception,
Complete set locludes : double aerial, doohle
lead-in wires, high-tension poreelaln  sup-
port and lead-in Insulators, dusl lighltning
arreitors, varlable ratle matehing transform-
er, complete Instructions anil  Dnstallad lon

dingram. Ask uvs for statements of per-
formanes  from  world-wide waera, 195
C.o0.D. or .50 check with order.  Write

teday  for your all-wave antenna  Kit o
E_;i:uj-r!]nin Products, Ine,, Dept. 53, Flndlay,
ia.

FARM And city radios, $6,05 up; suve
over 60 per cemt; amaxingly new fann radiog
operates  from  free  windpower: new  farm
power or battery, Lowest st eleciric 1lghts,
Apents—rlean upi calalog;: free offer. Marco
Company, 242 K. 1dth, Kaneas €1y, Mo,

RADI I-:xnﬂr!rnrntun ||.nl mrt h::lhh.na+
parts md kits of parts for portuble Superbet

Battery, Improved Little Glamt  four and
five tube, Economy three, 32 volt. anid Pre-
Amplifier deseriberdl by Popular MMerchanjes,
Lund Manufecturing Co., 44 East  Ohio,
{Chicago.

T-TUBE Worldwide radies £27.47. Wind-
charger hargalns, Agemia  wanted, I'ro-
peller Man, Windred, N, In

BW CHRYSTAL Set—4250 mile verord,

“Hadin-
151-1

diatance  models:
Labarutories,

Inatructlon: 13
builder*” year; 250,
Libwertiy, SBan Franciscs,

TE HMadin fans, Hlueprinis and untsual
:l.l,l..p:l,,':-Huru for the eryvetal radin experiment-

20 Fmtma!rl. Wim,  Maurice  Clifton,
Hrut Falls, Mont,

HADIO Englneering, broadeastlng.  avia-
tlon and poliee radio, servicineg, marine and
Marze telegraphy tnught thoroughly, A1l ex-
penses low. Catalog free. Dodee's Institute,
Ames Bl., Valparsise, Imd,

BONGE Pulilishicd, arpnnzed aml eomposed,

rovally bagis. W, Cuast AMuosie Pub . P42
Market, Han Franeisco,

HOXNG Poons wanted o he set bo musie,
Free examination.  Send for offer.  MeXNell,
Bachelor of Musie, 15823 W, Z7ih 5L,
Loz Angeles. Calif.

95A

OPERATE Amazing wew vending maching
business.  Ig  protits,  Wonderful oppor=-
tunity, Propell-0-Lite Company, AL, Wagh=
Ington, (i,

FORMU LAS—TFust selling productz. Guoar-
anteed.  Laboratory lz--ntr-:l Lowest prices.
Catalog free.  Kemico, 5% Park Rbige, 10,

TTHEXIY fhe Aml gel twe songs [ree with 1 RPARE-TIME Prolitalle hivas: local,
sang  eabnlog.  Thewey, Musie  Iubdigher, mail oridér.  Free literature,  Charliod, Hu:
U525 Ave. M, Chicauo. LAl West Market =2t., i'hilu-:lrlphinj_‘l’l

MUSLC Arvangeil for songs,  Orehedira-
tlia, Frank 5. Wildt, Laneaster, enna.

EARN Yoor own musical Instrument.  @Qet
free detudls woid free stfractive savings hank
at your myse store, or write Fred Gretsch

Mfg. Cn,, GZ21% Ho, Wabash, Chicago.
MUSIU Composesd,  arrangell.  Rellable,
ﬁu;npll.- e, A, Hakgerson, Whitewaler,
H. I
POTULAR Orchestrations,  10—81,00.
Sheet musie, 25—F100, Orchesirn Bervice,
il Lawrenee, Chicngo.
BONG-WRITERS, Professional  phono-

graph reronl of your song. Musleal arrange-
ments. Froe Informatlon. Paramoont Somng-
Recording Btwdio, J-85, Dox 1%, Hellywoad,
California

SONGWRITERS—Hend for free copy of
booklet  reveallng  SHecrets of  Soeressfal
Sopgwrlting, free rhyming  dictionery ond
market information. If you write pooms og

meloidles. gend for our offer today, MMM
Il'u!;llm'{l:rn. Depl. El, Btudie Bldg., Paort-
HIANE T

DUO-FLEX Reeds for clarinets, npd gax-
ophanes eliminate vour reed troubles. Welta
or elreulue. Dun-Flex Reeds, 1200 15t Ave,,
Evansville. Tnel.

SONG 'eems wanted,

hil-al plan, instruc-

tlon book sent free. Song Bureau, Salem,
Tnadizna.
SONGWRITERS—et all  inslde  facis.

Free hookiet by famous Broadway composer,
HAongwriters Institute, 1200 Broadwas, New
Tork,

MIPSIY Composed 1o words, “nn.lﬁfful
propasition,  Bauer Pros,, (shkosh,
MUSIC Compesed to song porms. Illur

published
stnge,
Ty,

o, 1.

romvgs  enidoreed  and  featured by
ralia,  sereen relelirities. Adelman
Muzie House, Dept. 401, Washington,

FOREME Wanterk  Work guarunteed, We
publlish. €Great Fastern Song Duread, Deptl.
A7, Thomaiton, Me.

WHRITE =ongs,
tan. Write for
Tuh. o, 201 N,

HOMNGHE!
aell. Buperior Bang &
Passale, N

:lﬂ\u]"'[il\lﬂ Wanted, Your song pub-
Nehed. MNatlonal Songland, “PM." Thomas-
ton, Maine.

Eiz wmoney amd repuia-
Informetion, J. Gordon
Horne Ave.. Chirago,
We rompose, :u_n‘nn.:d ‘publish,
tudios, 211 Hope Ave. -

MUSIC AND MUSICAL INSTRUMENTS

PIANIBTE Eend for free booklel that res
weals remarkable method (o fwprove your
accuracy, alght realding, memorizing., Eech-
nique and playing thesugh mental-miascilar
coordinatlon. fulck resulis.  Praetire eifort

minbmiged,  Teed by fomous planists and
students of classical ool populnr  mwsie.
Broadwrll Stadios. Dept. 421-I. Bendix

Blilg., Los Angeles,

EERTILT Hand and orchestra  instrio-
ments, Honestly rebuilt—fully guarinteed,
Uatalog of new insiroments  on requoest.
Wermann Company, Dept, M-11, 1613 Cheit-
but St., Philadelphia,

YIOLINS—Hundmnile.

Best alnre Htﬁ

ivarius dayvs. (Curlous Jdon’t bother.) John
Liehto, Ban Peidro, Cul

ORCHESTRATIONH Make ihem ¥ours
self.  Write for free |r|:|r[i1ulur:i. 1944 Cros-
hy. Oakiand, Calif,

WRITE A song; mother. love, patriotle,
Aaeredd, eomle or any  subjeel, Hp-m] PREm
foday. Richard Bros., 24 Womls Bllg.,
Chlcago,

BONG Composers; plana arrangeiment  and
Rhlmﬂﬂwh reconding of your somgs. Wrlie
Muys-0-Matle  Tecordings, 4 East lrd
Hireet, New Tork,

BONGWRITERS! Collaboration oufstand-
Ing! Inquire. Hibheler, D1, 2157 No
Avers, Chirago.

USED—Rebuilt nationally koown  instru-
ments—Rargain prices.  Sopply Nawited,
Write st onee for Informatien. Toem Brown
Mugle Company, 315 South Wabash, Chi-

gD,

SONGWRITERS! Tooms—melodles, Spe-
rinl  offer.  Studio PM, Guooranty Bldg.,
Hollywnal.

ORIGINAL Musle comnpased to your words
3. Heglnald Bélehet, Chatham, New Jerses,
20 years ihurch organlst, musieal director.

HieMG Writers, Rend for our “"Publiah-
lmz .\urremtnt ** MeRKinley Musie Printers,

1501 E. 35th Bt Chicago.

BUSINESS OPPORTUNITIES

BLG Prefiis
Htariling disrorery.

for dllstributors, saleamen—
Flushea stlcky enrbon,
gum from motors in 30 minutes. Amazing
test shows BE.9% pas mileage galn, B 45
ofl mileage galn, compression op 185 Iha.
Mitllons of prospects.  Prodoct sells 1tself,
Make up to 185% profit.  Territorles going
fast. Guaranteed profit plan,  Test product
free of risk, Wrlle today. K-W Corpora-
tion, 250 TMoelmes Streel, Kansas Cily, Ma,

WE Btort you In businesz. furnishing out-
fits and Instrurtlons, operating *'Specialiy
Candy Fuorlory'® home.  Men and  women,
earn 25,00 ap e £75.00 weekiy, nll or spare
time, Booklet free, W, Hillver Hagsdale,
Ine., Deawer 4. East Orange, N, J.

COLOR Any conerete article with clemlenl
solutlons. Ten eolor formualus, Full Insteure-
tlon.  B15.00, Hallywond Cement Crafl, 3527
Woniderland Ave,, Hollywond, Calif,

"DIRECT-BY-MAIL  Salesmianship.' A
booklet of foerceful facts and thoughts help-
ful ta every ailverliser. Pastpald, 10e,
Havs Graphic Aris Shop, Box 311, MeComb,
Misslssippl

KEW Or old busineszes financed,
panized., Prospertuses prepared.
ing and organizing service free.
512 Bherman, Chirago,

MONEY In mushrooms! Start now, in
villar or shed, pet hilghest prices. Fxclusive
new process. Bigeer, better, quicker erops.
We boy., Tooks free,  American Musheoom
Industries, Trept. 772, Toroute, Oni.

Fedsr-
Inrarparat-
Juhansson,

T VEGETARLE Concentrates, pawilora, tab-
lets, vitwmins making furtun.t-1 Mall order,
loral.  Bamples 12c.  Gandens Laboratorles,
Dvawer 13108, Hollywaood, Calif,

TTWRITING Stories simply training.  Basy,
fascinunting study., Rirh rewards. Complete
Atuily, only 5,00, Tieal Xmas gift. *'Myers'
Hyetem,'" Max 154, s2pokane, Wash,

FREEK Literature on 101 husiness ldeas.
Pruitt_Press 2", Elbam, 1.

MATL Business, Htart small. Eversthing
furnished, Free details.  Metromeils, P-11,
Clinelnnatl.

BARGAINS—Paint spray oulfit, gasoline
engine drive. Terms—irlel. Helmick Paint
Spray Exchange, M-1164. Trwov, Ohle.

LEAHRN Hetall shoe !.,lemﬂhhlp fquirkly,
LUK, IMrafitable.  Jtoyde, Euoreks, AMinn.

1000, 000 ARTHLES Wholesnle. Latest
directory. 108, Jelzinlth, 163 Mgitle, VWal-
tham, Mass,

THE Mall promotion bureaw, Best plan,
vet. Cloedlar free. Georze Walker, School 8t.,
I‘-trun!'lurk‘ Majfne,
hr:::rhi.'-c ul' nmﬂlu.irtr mni] u-rl]imr business.
Proven s=ales llferature furnished.  Write,
Morrlsen, Poniotor, Miss

i CTROCULARSE Alalled and a blg muail

gent yod, all for a dbne.  Cardl Edgulst.
Chlesen,  Minn.
NEW Discovery—Poasibiiities  untlmited,

operale your own busipess in protecled ter-
titory, Semd three cent stanip for full pac-
thenlars,. K-B Chemical Co., Brazil, Ind.

WE Duy amd sell businedss progositions of
all Kindd, Mo books, mothing te pay in ad-
vanee, Lot ug ubd yeu in selling or buving.
Send us ¥oir prohlemd.  Cole Symdicate,
Hryant Pond, Malne

chenpest
Wilming=

CHARTERS:  Twlaware; best,
free forma.  Colonial Charter Co.,
tan, Thel,

UPERATE Houte penny  peamnt and  gum
marhines, Steady razh ineome. Park TPlace
Hupply (n,, Rox 1980, Houston, Texas.

EARN Easy extrz money withoot selllng.
Miwel, Foareki, Minn.

MAILING  And adverfizing boslness.
Start st home, Muke goml ineome spare
Hme Lo grow 1o hizger things. IPractleal,
modern, profitable, Good for man and wo-
men _or two men.  Freo information. Lewis
P. Hlalr, 1220 Park How Blde., New York
ity

HELL Pheiographs o advertlsem. People.
Seened. Gomds. Big par. All or part time.
Trifle starts vou. nox, 115

Free clrrular.
Prospect, East Orange, d.

LSO IL N elagiiieq

—Amnzing chem-

Ienl  powder, thoosands of wses, dissolves
painl, grease, mrime. lie peis fn-rmuln
arl supply sources. Waldo, Box 266, Dal-
lns, Texas,

BIG Profits operating “ moute™ FETIOY -
nut and gum vending machine:, Btarl with
3100, Rebbing Co., 1141F DeKalb Ave.,

Hrooklyn, N, T.

OPERATE Your own buslneis, Na capital
verpuired, Gooad pay. No selling. Litera-
ture free. Tri-City SBervice, Dox 161, Day-

Jnport, Town.

MARE Artificlal marble, glossy  (iles,
uncanny.  Tabletops, 1i|:lm|uﬂ, ranitary floors,
whetstones, Inespensive. hanl, Cement pe-
erets,  Brilligntly colored tile and ligquid
Tubber samples 3¢, John A, Payn, M5
Grande Vista Avenue, Los Angeles, Callf,

HTOP" Bquenllng—Blart crowingl! Work
mornipgs home—drive to country—'"movies"
—afternoons!!  Unwsual “'plans.” No can-
vasaing! T'repare  for  surprise! National
Follo-A, Station "D, Los Angeles.

“TTTAN Tdeas Into rash.'® Free detalls.
Martinez-PM. Han Bernardlna, OCalif.

SELL, Install, or build modermn oil bum-
Fr;i il Burner Company, 1304 Washington,
CRED,

GO Into buosiness for vourself in coopern-
tlon with ws. 1lse newly patented Sponge-
metal to make wseful artleles, Bend 25¢ for
panple and propozitlen. B & I Service,
Bax 713, Plttsburgh, Pa.

£ MONTHLY, Muintaing
office.  Co-operative Mall Service,
Lexington Avenue,

New York
128-B
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TALKING Rants Claus.
ir, works like phonograph.
sample 30c.  Talkle Toy Company, 4451
Irving Park, Chiragn.

sn0—16d6 NAMES oOf nunnrtunié seek-
ers—{ile, Trial hundred 10e, Carl Edquist,
Ddegsa,  Minn.

T FREE Particuinrs over 400 business op=

Mysterlous, mag-
per  dogen,

portunities. Laroer Serviee, 214 Court

Street, Hrooklyn, M. T, ~
MAGAZINE, Catalog, B8, 36 pages, 10e,

Home Industeies, Irvington, Nebr.
WHERE To buy thousands of [lems at

lawest wholesale prices; Infermation frea.
Yorena, Rox 11% Bayonne, N, J

REAL Husiness [deas at Tess than % cent
each, 120 first elass sugpestions sent for
e, D-Co Serviee, Box 25 E. A. Bta,
Akromn, O

LIVE Ralesmen make hig money
showeard sets. Every merchant a prospect.
Glenn W, Pope Hales Co., Gramd Hapids,
Airhigan.

DUPLICATE Or surpass nstlonally ad-
rertiged products, Fasy with my formulas,

" aelling

Guarantesd. Big st free. Terrone, 2215

Statlon B, Il:rmnm;. New York.
CORRESPOND For newspapers.  Profit-

shle, Interesting. Easily learned. Write

Publishers’ Service Bureau, 41258-F Drexel,
Chicago, TIL

PROFIT With new producta. Make, sell.
repeat. Anulysis. Reseirch. Guaranteed
formulas, Bieggest catalog free.  Special
irices, leads. Gibson Laboratory Cheinists,
131142 Bunnyside, Chicaze.

BITCCEED With your producis, Make-soll
them. Formulas, Processes,  Aceurate, de-
talled analysis, Catalog free. B, Thaxly
Company. Washington, . C.

yout Broguct,. Write Supsie Bracail
r product, rite perior Speclalties,
Springfield. Tllinnis.

MAKE World's newest,

et bullding  material
Tomon., Mishawala, Indd

FINANCE Your own proposition! Halse
neceasary funds by proven method.  Used
everywhere, Plana 2%, Hadex, 3048 Bouth
Western, Chicaga.

HAVE Your own profitable business-pro-
wion. Many opportunities everywhers,
Write Enterprise Bureau, Syrarusze, N, Y,

then huy

strangest,

rhur--
wlthout

machinery.

MANUFACTURE Polishpuffs, Amazing
proposition 10e. Partieulars free, Hickory-
dell, (Hlenbeulal, Wisronsin,

INCOME Monthly! £10.00  commiences

fortune] Halabile wherever people ongre-
gate. Prepald outfit—$1.10. Vapator, 6249
B, Lawrence, Chlcago,

UNEMPLOYED? Dollars In profit wark-
Ing my plan. Dotalls e, Mancinl, 1P, O,
Itox 158, Chiragoe Heights, TI1.

BTART Emull maltorder business.
plete nlam, 25e.,  Duffy, Covington,

DREAMING of your own profitable busi-
nesg? Why dream? Why not investizate
the Importing busineas¥ Only emall capital
necoseary to start. At last complete amil
authentic Information avallahle, Write for
partleulars. R. . Busioess Hesearch Du-

Com-

PLASTEX Industries offers Indusirious
men, an opportupity to start a business of
thelr own, manufacturing art goods, novel-
ties, souvenirs, ete., in Plastex and marhle
imitation, Se¢ materinl makes $1  articlea.
Rubber moulds fornished for speed produss
tion. Bmall Investment brings blg returns.
You are just in time for the blg X-mas bus-
fness, Write for interesting booklel mallied
free,  Tastex Industries, Depl. A, L5
Washingion Ave., New York.

HOW And where to obtain capital Ffully
explained. partieulars  free.  Star Serviee,
Wapakonets, Ohlo, *

BIG Mall 10c. Milton Boss, 2007M 34th
#t,, Rock Tailand, L

HSELL Hy mall. Books, novelties. Har-
galns! Big profts! Partleulars free, B, Elfca,
420 B, Dearborn, Chicago,

I WANT Tu send you proaf of the won-
derful pulling power of Popular Mechanies
Magnzlne's elassifled pages. What's your
propositiond Write me today. F. W, John-
son, Manager Classified Advertlsing, 200 E,
Ontario Ht.. Chicago. 111

GET Lats af mall, Money maklng affers,
ete. Your name n 10,000 directories. 55
Riosero, 4827 Glenshade, Cinclnnatl.

FILEE Booklet describes 100 plans for mak-
ing §20-$100 wnl:l',;‘. In home or office, hosi-
ness of your awn., EKlite Co., 314 Grand St
New York.

COMPLETE Chemical service,
Torniulas, processes, trade seoreis.
Iars free. W. L. Cummings, 228
Avenuo, Hvracuse, N. Y.

POPCORN, Crispette, carmelorisp, potato
chip, salted nut marchines, Long Eakins,
1060 High St., Springfield, Ohio.

MILLIONS Jobless! Get dollars o mall
dally for satiefying employment informatlon
{got man 76 jobs). Keep money: we fill
your orders fres. Btam hrings detalls.
Co-Operative Hervice, 17 Bwsn, Huffalo.

nnm.um £40, ﬂﬂl'll-u"h{mn Made'™ it
Plan 10e.  *“"MooreMade."" Lapeer, Michizan.

OFERATE Chaln world's flnest  money
making vendlng machines. Hells four prod-
weti—aame fime, Instant surcess!  Small
capital—profits  Immediately. No eurioslty
;{:ttk'rr.s.! Penny King, 123 Chouteau,

. Lawis,

MAIL Order and loeal bhusiness. All of-
fire. No eanvazsing: no slock: po shipping.
I"art of matlonal chain.  All  Instroctlons
glven, Shoestring ug-ltul. Clreular  free,
Marrlgan, .0, Bax 67, Drexel I, Pa

MONEY-MAKING ldeas, plans, formulas,
Information. Literaturs free. J. Kornegay,
1621 Cpurty 8t., Portsmouth, Vi

“RECHEMER Magazing,” Alliance, Ohlo,
prints sehemes, fdess, business stariers, for-
mulas—bigy winners: $10,000 (o $50,000 re-
ported. SHLE vear: $1.00. ‘Trial spechal:
six _months only e,

BTART Little hqalnﬁl anywhere,
lmni furnizhed. No eanvareing.
PM-823 Broadwar, New York.

LEANN Aarblelzing with our new for-
mula,  Flintlike hardness.  Imitates marble
over wood, conerete, anything, Free samples.
Hee our pew rubber camposition samples.

analyals,
Particu-
Gardon

Every-

rean, Ellwoad Clty, Pa Stamds all required tests. Cowell Tnstiiute,
hBEFE"‘REE Discarded ngltl.erl;:. t"“l“""‘ Grayling, Michigan.

Eleanly. FOrmans profits. articulirs

stamp, _Raloh Brooks, Arkansaw, Wis. MONEYMAKING OPPORTUNITIES

FREE Homework suggestions for stamp.
¥:::,'l'. 48 Washilnglon Bridge Btation, New

IF You want to muke real money, we will
help to estahlish you In the retall ofl hurner
business. Free detalls. Wehster Ol Burner
Co., Barrington, N, J,

MRS, M. earned $267, three weels, rals-
Ing mushroams In eellar! FExeoplional, but

vour cellar, shed perhaps suitable. We buy
Thowdc United, 3848-A%0 Lin-

ErOpA.
ealn Ave., Chirago,

ARTIFICIAL Marble sanitary flooring, In-
structlons covering wood or comeni  Sooring
14 Ineh thiek, Areproof., all eolors, low cost,
ornamental casting, eoncrete, plaster. papler-
muche, garden furniture, statuary, fAexible
molds, particulars free. Chris Mahler,
Elment, K. Y.

N0 Boss! BSure cash! Bllvering mirmors,
antoparts, reflectors.  Combination owotfit,
Write Bprinkle. Plater, 127, Marion, Ind

MAIL Orpcler businesa ls your opportunity.
Many began  small, now  esrn  Lhousands
yearly. No personal contact, Boundless op-
portunities. Have had over 30 years experi-
ence ;. will Beln youo :uﬂ'uli Bend 2% for
valuable booklets, none B. Brenlser,
257 Boulh 2lst, !hllldelphln

BIG Money at home plating sute parts,
reflectors.  mirrors, chandeliers, Inte
method. Experience unnecrssary. Free par-
tieulars. Gunmotal Co., Ave. N, Decatur,

EXTHA Dollars! Interested? Free par-
tirulars. Trable, 528 Garfleld Avenue. Chi-
FRED.

BIG Money exterminatin Benton,
181 Chestnut, Liberty, N.

BIG Profits from ordinary ashes! Fin-
Ished produet In great demand. Raw mate-
rial found everywhere. Write for details of

money-making secret.  Adolph Hingle, 12524
Moran, Detrolt, Mich.

pests.

POPULAR MECHANICS ADVERTISING SECTION

RAZODRY, New blg profit Invention for
shavers. No shurpener. Chrisimas bouanza.
Iwmph 25¢, Hazodry, 332 Van Nuys Bldg.,

Los Angeles, Calif.

ZIGZAG, Selentifie whirling toy;: §1.00
smles outft starts earnlng; Ingulrers Inclose
stamp, Newton J. Darden, 022 Grant Place,
Washington, Id, C,

FREE Mall-selling literatore! New beau-
ty parlor products! Henkle Mfg.. Norwich,

1t TMOLLARS Ier day, e stamp brings
details. A. Lane, Post Office Box 50, Mus-
kegon, Mich.

e WILL: Bring sou plan for profitable
hTﬂt business. Smith-Dawe Co., Atmore,
Ala,

TO Win sawcess you musl do something
different: partieulars free.  Publishers Sales
Cotnpany, Box A-T8, Nelson, Georgla,

QUARTERS In your mail. All pretit.
Maillng posteards. Ovders filled free. Plan
20e, Detalls free. Btamp brings our other
maoney-making  apportunities, Hampton,
Beechwond, Hochester, N, Y. o

DDZENS Natlonwide proflable offerings.

Homework, ste. Listing 10¢. h’-m, Hox
#APAL Elmhurst, ¥,
EMPLOY Voursell proftably at  Eome.

Free Information. Western Publishers, Min-

neapolis, Minn, e

DAXNDY Home business plan 10cv. Hrink-
ley Press, Washington, N. Car.

WHEAT, Hive. corn pulling  business.
General Informstion £1.00. Willlam Haff-
ner, Clearwater, Callfornis.

BEAUTIFUL Pocket handierchiel, hanidy-
mama _and |dentification eard. 25¢ roln
Free—List of 11 firms that Turnlsh home-
wark, Also 300,000 article wholesale direc-
tory.  Pax G721, Olney, Philadelphia,

WISE Home worker and spare Lime mones
makers will send Immedistely for free de-
talls of mew *"Sileni Bystem'® business. XNao
ranvagsing. Harry Jullus, Amarille, Texms.

FHEE Hooklet describes 107 plans for mak-
ing $20-£1000 weekly, In bome or office, buai-
nesd of your own, Elte Co., 214 Grand S,
M 'l"orh
BEE “Milliona Jobless umder
ness Oprortunities, ‘tnl.hlnn :Ill:e It!

“HOME Farctory.”  Start in buginess for
{gu?nlf. Detills,. Elyte Bupply, Linden,

NE A perfumer—at home, retall, or mall
orider. Hardly any capital. Free instructive
hooklet  glves plans  of operatlon. Call-
letilil;nm Perfume  SBymdicate, Alhambra,
Calif.

WEALTH Cuickly honestly
Dime brings '"Key Business Opportu-
nities.”” Valuable gift, also complete prop-
ogftion,  Cutler Publisher, Ephrata. Penna.

PROFPERITY For home workers, 52 page

uEl-

an:d mude !

magazine. Bample, dime. Blzemore, 4917
N. Kostner, Chicago.
T 1k BRINGS Copy Mationa ruler

News, Box 1778-PMD, Roanoke., Virzinis,
BCORES Of tested money maklng ldeas
for home, shop, farm. Send for lst,  It's
Popular Mechanles Press, Room (C06),
200 E, Ontario 8t.. Chicago.

FORMULAS, PLANE. ETC.

FERTILIZER For potted plants, 6 for-
i;uln.l. $1.00. Hale, 1150 Leonard, St. Louis,

[

ANALYBIS, (Consultatlon. Hesearch. Mall
:l':l;lllll to Diebin Laboratory, 1744 Roseoe,
“hilragn.

GUAHANTEED Formulas—New fast sell-
ers, None better. Lowest prices, Catalog
free. Kemleo, 49, Park Ridge, 110

ANALYZE Fust sellers. Duplicatfon guar-
anteed,  Write.  Assoriated Chemisis, In-
disnnapolis. Indizna.

GUARANTEED Formulas 30e each, Bup-
wr ROUITCRE, m.unnu Research Bureau,

eagantville, N. J.

500 MONEYMARKING Formulas 25¢. De-

seriptive  literature free. Harvey Teeple,
Decntur, Tndiana.

PULL In the dollars with the *‘Money by
Mall"™ system. Tartieolars free. B Bowen
Company, American Bank Bullding, Port-
land, Oiregon.

FORTUNES In home manulactoring. Dook-
let free. Ogx Laboratories, Tampa. Florida.

1000 MONETYMAKING Ideas, hook Gile:
literature free. Harvey Toepls, Deeator, Ind.

MAKE Buperior hath salts 5S¢ pound.  Sall
e pound. Formula, only $25.00. Fancy
quart jar $1.00. Other formulae £1.00 up.
(*lreulnrs free. Multichrome Co., Box 3014,
Kanias Clty, Mo.

ANY Formols £.50, three $1.00.
Latoratories, Bryunt Pond, Maine,

RELECT Your productie—Get
mfg. process from ks,
a2 N, Leaviit Bi.,

ANALYSIR,

Cole

farmulas,
Fawn  Laboralory,
Chiemga, 111,

Hesearch, Newest guaran-
tesd formules. Riggest catalag free,  Hpe-
efal  prices,  lemds Giheon  Labaralory
Chemlets, BD-1142 SBannysside, Chleago.

BUCCEED With your products, Make-sell
them. Fornulas, TProcesses. Aceurste, de-
talled nnnlyeis, Cotalog free. B, Thaxly
Company, Washington, D. C.




POPULAR MECHANICS ADVERTISING SECTION

FREE Book—1,000 plans—Formulas, bus-
iness ideas. Meriden Magazine, Des Moines,
lowa.,

UBE 40% Less coal. Common Ingredients
obtained cheaply. Formula 50 cents. Backus
Labhoratory, Waterloo, lowa.

FORMULAB—Latest mon
erature free. Delfort, 4042
EagO.

FREE GIift with 12 moneymaking formu-
las for 25¢. Martex, Prineeton, Minnesota.

CHEMISTRY

SUPPLIES For chemistry students. Cata-
logue Se. Book catalogue free.  Handbook
for chemieal experimenters, hundreds of in-
structive experiments, 50¢. Heading Scien-
tifie Company, Heading, Penna.

CHEMICALS, Laboratery glassware and
apparatuz. Catalog CP. RBilological Bu-unl
Co.. 1178 Mt Hope Ave., Rocheater,

DIME Brings & chemicals, munurmnklna
invention. Electro-Lac Bystem, 3216 Olive,

Lhicago.
SEND 2% For mew [lustrated chemiral
utperlmmr. book with over 300 formulas and
M.llsu receive 82 lgm llluslr;ttm cat-
alog apparatus, microscopes, tele
and chemicals free. PP. Winn, 124 ﬁ!lt
23 Bt., New York.

ANALYSIR, Research. Newest guarnnteed
formulas. Biggest eatalog free.  Bpecial
prices, leads. Gibson Laboratory, Chemists,
CT-1142 Sunnyside, Chicago.

25 CHEMICALB With experiments, 5o0e.
Kayare Chemieal, 5523F Ft. Haumilton
Parkwav, PBrooklyn, N. Y.

FREE Chemiztry utllun. Bupplies at
el Equilp eomplete laboratory. Send 10e
for puhu and handling. Kemklt Sclentific
o .. 135F Johnson Street, Brooklyn, New

ark,

makers. Lit-
. Keeler, Chi-

HELP WANTED

G0 Into wholesale bosiness without lnvest-
ment., Call on stores with biggest line self-
selling counter dfsplays: Aspirin, razor
blades, handkerchiefs, breathlets, household
numt 79 different Itemz. Up to 125%
E‘fﬂ for wyou. Experlence unneressary.

rite for catalog and plaps. Procopax,
Dept. 36-E, 1956 8, Troy, Chicago.

NEW 3-Way profit plan on Christmas
greetings includes box contalnlng 16 fine
French-fold greetings, 16 envelopes, and 48
new NipApart Christinas seals, 30 pleces
costing ¥ou 25e. Also personal greetings
and individual cards si prices making sales
easy. You double your money. Be first,
Get sample set on approval. American Card
Co., Dept. A-95, Lancaster. Pa.

ASTOURDING New electric waler heater,
Plugs In light sorket. Tremendously fast
seller. $2.25 brings sample,  Induostrial
Lahorutories, Dhes Moines, Iowa.

UP To $32 in a week. Sell great line of
hoslery backed by definlte replacement guar-
antee, coverlng holes, smags, runs.  Write
for samples quick. Wilknit Hoslery, Desk
37 -1, Greenfield, Ohio

MEN! Women! No dull times selling
guaranieed food preducts. Regular custom-
ers. Steady Income. Experience uwgnneces-
sary. Free sample. 'Write today. Federal
Purt Food Co., (-2044 Lake #Ht., Chicago.

BIG Money selling to stores. Thanksgiv-
Ing: Xmas slgns. Retall 250, ecost 5l&e.
Also wreaths, gift wrapplngs, etc. Samples
free. Yarlety, 41 W, 1Vth, New York.

0% PROFIT In new self-stariing no-
flint cigar lighter. MRetalls 50e, Bample
2%e. et details quick on wonder seller.
New Method Co,, Box PM-47, Bradford, Pa.

MAN In each town to plate auto parts,
reflertors, bathroom fixtures, refinish beds,
niirrors, chandelfers, by late method; ex-
perience unnecessary. Himple plan of manu-
facturing st home starts you in big meoney
making business. Free particulars and
proofs. Gunmetal Co., Ave. H, Decatur, 1.

NEW Elunrr-.-\mnuu everybody, Cleans
everything. Washes clothes snow-white
quickly. Spots, stalns removed llke magle.
Btartling demonsirator. Free samples make
fast sales. Cuick repeater. Immense profit.
Write quick for "free sample.” Buper-X
Cleaner Co.. 11. Berwyn. Ilinols.

STA

Comrlszlons dally. Fres
quality raincoats, jackets,
Balcs
Chil-

BIG Money.
clothing. Bell
overcoats. New styles—Lowest prices.
kit free. Goodwear, T12-A HRoosevelt,
rago.

BIG Money applying gold initials on an-
tamobiles. Easiest thing uld:.s. No experi-
ence needed. Free samples. “"Haleo,” 1084
Washington, Boston, Mass, £

HELL Made to measure ralncoats. Outilt

free. Goodyear Rainwear, 126 West Z3nd,
New York.

SELL Popular cosmetles. Liberal com-
misslon. Samples 50¢.  Clenst Mfg. Co.,
Box 222, Kansas Clty, Kansas,

0% PROFIT Selling new - 20-in-1""
kitehen utenell. Hetajls 25e. Costs  you
£1.00 a dozen. $7.20 a gross. Bample lbe.
New Method Co., PMM-47, Bradford, Pa.

FREE Sample—Amazing cleancr; sells

homes, taverns, everywhere. Big profit—fast
ater. Beteo, 5007 Irving Park, Chicago.
MAKE Daily profits with fastest selling
line of men's ties fn Ameriea! Priced $1
to $9.60 dozen. Over 100% profit! Unbeat-
able guarantee hacks you up. We pay post-
age. Wrlte for catalog and free samples
swalehes. DBoulevard Cravats, 22 West 21st

Bt. t. M-24, Xew York.
AMAZING  Light dlstovery,  Patenied

Ampliflectors reduce electric bills 25% to
] MNeeded by every store, factory, of-
fice, Huge profits for  distributo

men,. Wonderful demonstrator. Wreite 'bl.'rda!'
for eonvineing proof and no  risk initial
stock offer.  Apex Lamp Works, 150-F0
West 265th, New York.

AGENTS! Make $5 dally selling quality
household necessities. Owver 230 guaranieed
positive vepeat sellers. Atlaz Products, 2129
8. DBroadway. Bt. Louls, Mo,

ETOF Squesling—Start crowing!l  Drive
to country — “movies'* — afternoons, Work
mornings—home., Mo eanvassing! National

Folio-A. Btatlen 10" Loz Angeles,

WANTED—Men for gosd paying work
with a large shoe eompany. Good pay every
ny. Free shoes as bonuses Lo '“go-getters.”™
No experience needed. Complete sales oul-
fit sent free. Write Consolidated Bhoe Hys-
tem, Dept. F2, Chippewa Falls, Wis.

MAKE More money selllng shirts,
underwear, dreszses, hoslery, ralneoats, jack-
ets, panis, wniforms. Sales outfit free.
Nimred Company, Department 8, 4922-28
Lincoln Avenue, Chleago.

tles,

CLERKZR. Asalstants, bookkeepers—Make
r gervices blg paying. Particulars free.
rite Business Servies, Hockville Centre,
BECOME A business detectlve. Make
money In your spare time.  Pleasant work.
Gom] fees, Detalls free. Business Detective
Bystem. 1009 Oak Street, Elmira, N. Y.

MR2, M. earned %287, three weeks, pais-
ing muzhrooms In cellar! Exceptional, but
your cellar, shed perbaps sultable, We buy
crops.  Book Unlted, 3848-A80 Lin-

n_Ave., Chirago.

I'LL Gilve you grocerles at wholesale be-
gldes splendid opportunity to make up (o
$45.00 in a week. Brand new Ford sedan
glven as bonus. Details free. Albert Mills,
2007 Hbmnuum Cinclnnatl, Ohilo.

MAN Wanted—Manufacturer established
46 years will fnance rezponsible man with
complete stock of guarantesd food, farm and
household necessities—you pay when sold.
Mig atiractlve propositlon. Good living
right from start with sgteady increase for in-
dustrious  man, Blg walue combination
deals, premiums and fast-selling specials
now fn effect. Jacob Van Divke of Michigan
sold £441.21; Mauries Vander Haar of Mich-
igan sold $378.15: and B. M. Anderson of
Ttah sold $530.55 in one recent week. Pleas-
ant outdoor work. Experience not necessary,
No glack seasons or layoffe. Write today for
“No-Investment™”  offer. MeConnon  and
Company, Hoom G6LS, Winona, Minm,

AGENTR! Dresses I3c, men's suits £1.50-
£32.00, shirts 46c, tles 6%e, chiffon hoso 42e.
Amazing prices. Big profits. Catalogue
free. Liguidation, AB-550 East 4ird, Chi-
THED,

CAMPAIGN Ties—Plctures of Hoosevelt,
Landon, Lemke on rayonm thes. 2 samples
25¢, 87—100. Legion Tie, 703 Broadway,
New York,

SELL Made to measure ralncoats. Outfit
free. Goodyear HRalowear, 126 West 22nd,
New York.

WHOLESALE Catalog free, 500 best sell-

ers. Paty (o., 1167 Brosdway, SBomerville,
Mazsarhusetts. |

(I8 avorite cigareties free! Selling
tinseled Thanksglving- Christmas slgns!
117x14% eosts Slee—retails 25e. Bample
free. 21 boxed Christmas cards 15c—retalls

Se. Lowy, Department 668, 8 West Broad-
way, N. Y.

GEXNTINE Gold letlers for store windows,
Fasily applied. Free samples, Liberal offer

to weneral agents.  Moetallic Letter Co.,
438-B North Clark, Chirago.
MEN—Women $3 to 30 dally. Selling

2%¢ houschold necesaity that repeats. Three
to ten sold In every home. Free sample.
Write Puro Company, 3107 Pine St., Dept.

R-2046, Bt, Louls, Ma,

MAKE Tp to $12 day with senszatlonal
extract deal. Everybody buys. Particulars
free. Wyatt, Box 2323, Houston, Texas.

BTRANGE Ironlng rord. Saves electricity,
Ahallshes seorching and kinking, For tele-
phones  also.  150% fit. Hales guaran-
teed. Big free offer. Neverkmot, Dept. 11A,
452% Ravenswood, Chicaco.

MAN Wanted, by shoe manufacturer es-
tablished 33 years, for sales work. Ready
cash dally and extra honuses to producers.
No experience needed. Your own shoes at
factory prices. Hales outfit sent free. Write
Mason Bhoe Manufacturing Co., Dept. AT,
Chippewn Falla, Wis.

MONOGRAMMING  Automobiles  higgest
money maker today. New Lype requiring no
vamlsh to apply. Write for samples. In-
ternational Monogram & Transfer Co., Box
6365, Philadelphia, Pa.

AGENTS WANTED

BAVE Gas! Miracle invention of the age
=—Typhoon zuper charger. Motorists astonnd-
ed! More power! More life and pep! More
miles per gallon of gas! Unbellevable econ-
omy! Bplit-second plck-up, smoother opera-
tion—brings new thrill to motoring. Operates
automatically, drives gases uniformly under
pressure to all eylinders. Owners everywhere
report gas savings up to 33% and more.
Requires no servielng-—ever! Haves ey
the iInstant you step on the starter. Coin
money demonstrating o car owners and fleet
operators. Typhoon Manufacturing Company,
1-T Equitable Building, Baltimore, Mary-

EABIEST 25¢ Beller. Hasz thousand uzes,
Bimple demonstration gets the money. Bam-
le 2Z5e. Dozen $1.50. Don't pazs thls up.
armer, 645 Weat A6th St l'hirlnﬂ.”

MEXICAN Feather plctures. Christmas
novelty, Gfc (stamps) brings $2.00 worth
samples, detalls. Refunded If unsatisfied.
Mexiean Art. Apartade 1583, Mexico City.

150% PHOFIT In new automatie gas
lighter. No flint or flame. Lights gas in-
stantly. Retails 25e.  Costzs yon $1.00 a
dozen or 15 dozen for $8.00 postpaid. Sam-
ple 10e. New Method Co., Box PMG-47,
Bradford, Pa.

BUY Wholesale 1000 bargalns. Catalog
free. Products Company, Gary. Indiana.

RE Your own basz! Operate used-new
clothing buslness from store, home, aulo,
200 - 00 T prnﬂt Everything furnished,

Cutalogue free. Porinoy, 546-G Roosevelt,
Chirago.

EANTA Claug that talks. Magle, mys-
terlous, Works like phonograph. £3  per
dozen. SBample $e, lkle Toy Company,

1151 Trving Park, Chicago.

MAGAZINES. Sell new and renewal subs
arriptions. All publieations. Full or spare
time. Highest ecommissions. Pay dally.
Mlszlon Circulation Company, Box 802,
Banta Rarhara, California.

PROFIT Wilh new nﬁﬁuru. Make, sell
repeat.  Analysis.  Hesearch. Guaranteed
formulas. Blggest catalog free Bpacial
prices, leads. Glbzon Laboratory Chemists,
Br-1142 Bunnyside, Chirago.

GOLID Heflecting letters for store windows.

Large gizes penny each. Free samples.
:_ruidnrniutln Bign, DB-3004 Lincoln Ave.,-
hirago. ¥

H0Te PIROFITI Gold and colored sign
h-uern for windows, offices, trucks, slgns.
Momograms., Easily applied. Neonite, Ak-
ron. (e,

BUCCEED With your products. Make-gsell
them. Formulas. Processes., Accurate, de-

tailed analyses, Catalog free. B. Thaxly
Company, Washington, T0, C,

BELL Novelty fun eards, noveltles, ete,
Hln;plai 1be. Natlonal, Box 500M, Clneln-
nall,

UNIQUE Printed speclalties. Money-
getters. MePherson Stamp  Works, Middle-
tvwn, Connectieat.

BELL Neon ftubes 65¢ foot, neon signs,

neon plants complete $395.00, Mareella's,
742 Strong. Behenectady, N, ¥,

AGENTS—Men-women. Blg Fﬂmﬂu :up-
plying perfumes to families, Le
T41-PAM, Bt. Loufa, Mo

NEW Item—New plan—No selling. Freo
samples. Quick cash returns, Werth Bros.,
E25 B, Wabash, Chlrago,
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AQGEXTS—Route men: Here's a fast sell-
ing, big profit item. New sclentific cleanszer
and speclally designed brush for false teeth.
Nothing else like it, Needed by one oot of
three persons over forty amd many younger.
Easy lo demonstrate and sell. Nelson Prod-

HIGH-GRADE SALESMEN

RBIG Money maker! Amazing invention
clozes all doorz silently, automatically. New
oil principle. Easily installed. Never needs
attention. Priced dollars less than other

wets Co., 31 N. Garfield Ave., Alhambra, checks, TUnllmited market atores, offiees,
Callf, factories, Free  demonstration furmizhed

500,000 ARTICLES At lowest prices. | workers. Kant-8lam, Dept. K-62, Bloom-
Lists 10e. Duffy, Covington, Ky. fleld, Ind.

I WANT Men for local tea and coffee
routes. Make up o $42.50 first week. No
experience needed but must glve prompt
service Lo :‘lmiHH on your route. I send
everything ; money rtisk, Write Albert
Mills, 291t llﬂnumuth Cineinnati, Ohio.

AMAZING Finish, thousand uses. Sells
ftself. 1509 profit, Tvime brings sample.
King, 812 North Michigan, Chicago.

CELLENT ‘Trouserpresser, stretcher,
ecreaser, hanger $1.00. %$7.00 doz. Perfect
pants hanger streteher 10e.  @0¢ doz,  Get
clreulars. Widness, 208 Van Buren BSt.,
Brooklyn, M. T

CHRISTMAR Cards—50 beautiful folders,
name Imprinted, cost B5e, =ell for £1.00.
iﬂlmpleu free. New England Art, North Ab-
n

SELL North American oll burners. No
experience needed. Wrilte for free particu-
lars. Wrenn Burner Serviee, Nashua, New
Hampshire.

AQENTS: Btamplng name: on pocket-key
protectors. Bample check with your name,
address, 25e. Btamping outfts. Emblem
checks, check-fobs, name plates. Hart MIg.
Co., 303 Degraw Bt., Brooklyn, N. Y,

BIG Money and fast sales. Every owner
h‘q;rq gold indtials for his auto. Youw charge
$1.50, make $1.45. Ten orders dally easy.
Write for particulars and free sample. Amer-
fran Monogram Company, Dept. 40, East
Orange, N.

AGENTB—O0pportunity to make money;
book containing 107 successful business plans;
home or offee; send for free introductory
hooklet, Elite Co., 214 Grand BEt., New
York.

AGENTE Mosco corn and eallous remover
will build you a steady repeat business. Hend
today for pocket-size trlal outfits. The Moag
Company, 84 Hearle Rldg., Hochester, N, Y.

MAKE And sell your own products. Em-
ploy agents yoursell. We szupply formuolas
and full instroctions for making tollet prep-
arations, perfume, fMavoring extracts, soap,
household specialties. Valuable hooklet free,
National Belentific  Laboratories,  1950W
Bread, Richmond, Va.

COSTE le—Bells 25c. Make non-explosive
cleaner from benzyne crystals.  le  gallon,
Bample 10¢. Literature free. Western He-
serve  Laboratories, 66153 Denlson Ave.,
Cleveland, Ohin,

AGENTS: Bmash go prices! Santos coffes
12e lb. 100 sticks chewing gum 12e, Christ-
mas cards., 21 In box, ld4e. 150 ather bar-
gains, Premiums. Carnation Co., PO,
Bt. Louls. Mo,

KO Boss! Bure cash! SBlivering mirrors,
autoparts, reflectors, ecombination outfit
Write Sprinkle, Plater, 128, Marfon, Ind.

BOOKR Covering hundreds of subjects,
Big catalog for 3e Egstaue. Popular Mechan-
irs Press, Hoom (C36), 200 E. Ontario Bt.,
Chieago.

WANTED—D{strict purchasing agents. No
experiente or money required, Write Pur-
chasing Manager, 174 N. Halsted, Chicago.

DO You want agents for your proposition?
Your ad in this space will place your mes-
sage before hundreds of men seeking fast-
selling pmaurts, My folder “"How to Secure
Agents™ is filled with proof. I'11 gladly
pend you a copy free. F. W. Johnzon, Man-
ager Classified Advertising, Popular Me-
chanlcs Magazine, 200 E. Ontario Bt., Chi-
CARD. 5

BALESBOARD Men—Xew put and take
jars. Details, ﬂanmfles free. Tom Thumb,
Dept. PM, ‘\aumo- 111.

GUARANTEED Double-edged blades 5Soe
hundred up. If there’s anything else vyou
want, write us; we have §i. Bamples sent.

Bieven Bpencer, 412 E, 51. Brooklyn, N. Y.
PROFITABLE Home business. Legiti-

mate, No canvassing. Mayweod Publishers,
P-923 Broadway, New York,

BIG Profits eyeglass neceazlty.
polizhes, prevents steaming. Sample ten
cents, Bhurberg Chemical, Hartford. Conn,

GOLD Reflecting letters for store wine
dows.  Easlly applied. Large slzez, penny

each, free samples! Atlas Sign Works, 7941
Halsted, Chicago.

Cleans,

BIG Money makers: Large line work uni-

forms, raincoats, pants, shirts, ete. Adver-
tising  embroidersd. Low prices.  Every
business, individual prospect. Free outfi.

Diove Garment Co,,
Irept, 804, Chicago.

GIVE Awny free 1936 short wave and
home radios, also full eleciric automobile
radios with our unigue *‘Punch Bales Card
Plan.** & sales dally pays $200.88 weekly
profits,  Write for our free starting offers
DeLuxe Mfg. Co,, Dept. 278, 173 W. Madl-
son. Chicago.

MAKE Jobber's profit m fastost selling
truck and window signas. for dozen
f-color “'100% Locally D!mﬂ” decaleoma-
nias. Hell $1.00 esch. 1427 Welton, Den-
vier. Colorado,

BRAXD New grab-bag deal. Golng big
everywhere—big profits—swift sales—fast re-
peats, No restrictlons, All dealers buy.
Act! K&H, 4347-C Ravenswood, Chleago.

NEW Munchboard line. Free &2 page full
color catalog. Nothing to earry. Larger
cash commissions dafly. Heason now! Lea-
Moore Co., 180 Adams, Chicago.

WANTED County dealer: Man with car
lo demonstrate and serviee for large manu-
facturer. Flrst eclass job. 248 Fyr-Fyter
(lompany, Dayton. Ohlo.

MAKE More money selllng shirts, tles,
underwear, dreszes, hoslery, raincoats, fack-
ets, pants, uniforms. Sales outfit frea,
Nimrod Company, Department 65, 4022.23
Lincaln Avenue, Chirago.

EARN EH00M0 Apnually distributing as-
tounding new product. Industrial Labora-
tories, Ddes Moines, Iowa.

IF You are ambitious you can make good
money with a Hawlelgh route. We help you
get started. No capltal or experience needed
Steady work for :Isht man. Rawleigh's,

Box K-2-FPM, Freeport, Il
BALESMEN—Sell ﬂuun business cards
$£1.50; 1000 waberma.rlmd letterheads $£3.00;

1000 20 Ib. envelopes $3.00. Your commis-
sfon 33%%. Free sales kit. Dept. P,
Hiar Publizshing Company, Corsicana. Texas.

1733 Milwaukes Ave.,

NEW Dyyeleaning clothes brush. Revolu-
tlonary inventlon, Cleans elothes ke mapie.
Homes, offices buy instantly, Phenomenal
;{mm Dm:l.ﬁt free.  Kristee, Dept. 260,
F 1 0. pElil
“RPECIALTY — Salesmen—Giider ghates:

new invention for youngsters: sell toy, hard-
ware, sporiing goods bbers, dept. stores,
ete.: T9¢ retailer; big comm.; write Glider
Hkate Co., 3120 W. 48th Place, Chicago.
L7 LKY Star sales stimulator sells on
slght! Pays to $4.50 commission on $7.05
pale. Free zales kit. Hepeat Bales Co.,
Univ. Bldg., Denver, Colo.
BALESMEN—Rell calendars. Complete
line, a1l sizes, including jumbes: beautiful
nuhmu. Hamples free! Flemming Calendar
Co., 85473 Cottage Grove. Chicage.
TBRUSH  Balesman—Il you ever  sold
brushes write for our money making propo-
altlon. Donald Brush Co., Camden, New
Jeriey.
KEW Bpeclality—=Sells every business and
rofessional man. 15 zales dally pay
280 weekly. Ferrell cleared over §1,000.00

monthly. Write, F. E. Armstrong. Presi-
dent, Dent. PM, Moblle, Ala.

FREE Dooklet describea 107 plans for mak-
ing $20-3100 weekly, in home or office, busl-
ness of your own, Elite Co., 214 Grand 8t.,
New York.

BALESMEN—New deal guarantees stores
$10 for one. Two $15 salez net you $20
dally., Hayers, 2801-133 Sheffield, Chicago.

WANTED: Reliable, energetic salesman
who knows farming, to sell Martin pouliry
buildings and corn cribe direct to farmers
on easy terms, HBig profits—permanent in-
come.  Martin ﬁteei Products Co., Dept. B,
Mansfield. Ohio.

BE Your own boss.
commissions 2elling our complete line of
brushes. Write for salex plan. Wire Grip
Banita Brush” Corp., 220 Southern Boule-
vard, N, Y.

BOMETHING New in fire extinguishers—
Red Comet Automatics. Proved in west five
years., Exclusive territory. Low price opens
pockethooks. Write, Red Comet, 404 Comet
Bullding. Littleton, Colorado.

Mzke the largest

POPULAR MECHANICS ADVERTISING SECTION

MAN—Handle regular store moute. Place
natlonally advertised Be-10¢ counter card
mdse. New pspirin deal—& tablets Se. 85
other fast pellers, 100% profit. No invest-
ment. Samples free. World's Products Co.,
Dept. 11810, Spentcer, Ind.

TIRE Accessories—Tiger-Grip tire patehes,
guaranteed 10,000 miles, and complete fast-
selling line aute accessorles. Halesmen-
distributors easily make up to S60,00 week-
Ty, " and muoch over. Exclusive territory.
Eronomy HRuobber Products, 8312 Burkhardt,

Drayton, Ohio.
HREPRESENT Auto  tool  manufacturer,

gelling only mutomatic tool of kind, fully
patented, moneyback guarantee. First time
sold direct. Garagemen want it on sight.
Hurry! MaeGregor Tool Co., 1316 Folsom
Hireet, Ban Franelseo, Callfornia

BALESMEN: =Sell complete line book
matches, labels, saleshooks, pricing  sets,
garage forms, calendars, business stationmery,
ote. Free deals. Comm. daily, Fres sales
portfolin. Darvid Lionel Press, 312-MP Bo.
Hamilton, Chleago.

BE Independent. Own your business; ex-
perience unnecessary, sell $10,000 acel-
dental death, 350 amecldent; $25 sick weekly
henefita—§10.00 yearly. Other amounts pro-
partionate. Guaranteed steady renewal in-
come. $720,415.83 securliies deposited. TUni-
versal Polley, T18-A Lefeourt Bldg., Newark,
New Jersey.

EDUCATIONAL AND INSTRUCTION

PLEABANT Profitable years with a hobhy.
Btamp brings this descriptive folder. Byrom,
82 Wadsworth Ave., New York.

—Women.  Get  government  jobs.
Start $105 to $1T5 month, Prepare now for
neéxt announced examination. Short hours.
Influence unnecessary. Common  edocation
usually sufficient. Full particolars, 1ist po-
sitlonz and um;le coaching testz free. Writa
today. Hurry, Franklin Institute, Dept. B3,
Rocheater, N, Y.

HOME Study courses, Eam  degrees:
arts, literature, sclences, chemistry, engl-
neering, psychology, philesophy, theology.
English, education, languages law, business
and commerce. Numercus others. Low cosli
easy Eterma.  Catalog on request. ‘Thomas
Jefferson  Univeraity, 740 Independence
Boulevard, Chicaga,

LEARN Bpanish. Everyiday phrases easy
with pronunciation English, Spanish. Cop¥-
righted authoritative wonderbook, mall 25
cts,  Prischmann, Box 1782, El Paso, Texas.

“"BHORTHAND mpLitie complete)
£1.00, Free lesson. Emkine Simmons,
Cromwell, Conmn. '

JITT Jitsu now simplifled, shows everybody

self-protection. 5 samples for dime. Wande-
kirk, Buite SPK, 2504 West Seventh, Los
Angeles.

BECRET Bervice. Partleulars free. Wrile
immediately. George Wagner, M-2640 Broad-
way, New York,

BECOME An investigator—BSecret pervice
agent. New “Test Problem Method™ De-
velops your ability. Particulars fres, Inter-
nitional Secret Bervice Institute, (PM-116).
Hoboken, N. J.

GET A government clerk job. Flle cler i
P.0. clerk, statistical clerk—all good juba
Men-womer, mge 1850, Want to qualify
for next enirance test? Details free. Write,
ﬂystrucllﬂn Berviee, Dept. 101, Bt. Louls,

[y

LINGUAPHONE—Tnigue language meth-
od brings volees of native masters into your
own home. 23 languages. Write for free
hooklet. Linguaphone Inatitute, 32 HRocke-
feller Center, New York City.

DO You llke to draw? Learn illustrating,
dezlgning or cartooning in spare time. Writa
today for talent test (mo fee), Give age
and oceupation. Federal Bchools, Ine., Dept.
116, Minneapolis, Minn,

REPAIR Upholstered furniture. Illus-
trated course of instruction, including a full
set of upholsterer's tools §7.50. Money re-
turned if not gatisfled. M. Bwider, 260
18th B, Brooklyn, N. T,

C.PA.

ACCOUNTING, Leading to
placed.

$100.00. Earn tultion. Graduates
25 rcents first lesson. National Bohoo!l of
Commerce, Chattancoga, Tenn,

LEARN Bhoe dyelng. course $1.25, Frank
Lento, 3AK132, Punxsutawney, Menna.

BALESEMANSHIP! Ten lesson course in
aggreasive selllng complete for dollar. Ruth
Puhlizhera, 720 8. 8 B2t , LaCrosss, Wis.

BE An investigator. Earn big money—
Travel. Crime detectlon newspaper amd par-
theutars free. Natlonal System, 435-G, Fre-
mont, Nebraska.




POPULAR MECHANICS ADVERTISING SECTION

BE A super salesman. Learn how to use
your mentalpowers. Our gourse s the an-
gwer, 3¢ stwnp brings particulnrs.  Buper
HAaleaman Institute, 402 North Warren. Bag-
Jnaw, Michizan.

BHORTHAND In 30 days. Wenderful

tem, Freg catalog,  Chicsgo Howe
Etady Iﬁ:tmdti. A01 Heaper Hlock, Chicago.

SHORTCUT liusiness  training. N,
complete, slmplified  shorteut  *"Business
Tech™ eourse tralns you ut home, for pro-
ingtion and more pay.

14 the usunl eoat snd
in & fraction of (he tlme. Get oul of the
rut—and om the road o suecess—guickly.
eanlly. Postrard brings free book  which
tells bow, Write Institute of Business Teeh-
nol gy, l}ﬂ'lt, AT-il4, Chattaneoga, Tenn.

ADVERTISE  Profitably:  #$15  reaches
6,000,000 Suncdey oewspaper resders with 24
word &, Newspaper, megazine rate-guide,
free. Chicago Unlon Agency, 20 West Jaok-

a9A

PRINT Your own. DBargalni, presses,
type.  List Ze. Exchange D-14, 22 Orient,
AMeriden, Conmn,

FENGRAVURE Printing.

Laowest :umlhia
Hunko, Mohawlk, X

son, Chicago. prices.  Hamples froo.
FREE=—Xew Advertisers Hute Guide, 44 PRINTING That satisfles, complete Il:ll-
pages. Includes eversthing., Lowest rates. | ples, priees.  Jobey DPress, 103

E. H. Hrown Advertlzsing Agency, 140 8,
Drearbarn, Chicago.

FOR ADVERTISERS

NEW Live salesmon‘s and imsp brat tvna]
magasine. 15,000  cireelation.  Classifled
rale 4c per word. Bemd u Irial ad now.
Huaple copy free.  Muotunl Crusader, Ber-
wyn, Il

MEN Wanled willlng to learn landscape
deslgning and A1 h!lg paying position as
landscape architects. Froee test of your nat-
ural abiflity and chamce to win In 750 con-
tegt, No experlence needed to sturt. Earn
while you learn. Wrlte today for free test
Iank. Amerian  Landseaps  School, 400
Plymouth 131de., Ives Molnes, Town.

LEATLN Muachinist trade, tool, die mak-
Ing. Automatic apd hand serew machines.
Modern shop methods. Actunl work, Jobe
o for trolped men, Employment  heip.
i“nl!rnler] booklet free.  Allied SHerew Mi-

chine Company, 601 Lake Streci, Chicage,

LEARN Auto mechanics, body. repairing,
welding. electricity. refrizeration, Dlesel
Blevinson's, 20054 Maln, Wansas City. Mo

LIEARN Lulesi methods sofving arlimoei-
fral problems guirkly, Frederick Ao Bmith,
2410 Smalley Court, Chicago.

SPECIALIZE Wrlting sales letters, ad-
vertisenvents ol folders on approval. Thomp-

son_Advertising _Agency, Youngdown, Ohlo.
DRAWINGS For all unm % of suvertizing.

Reasonahle.  Armin  Reinke—Artlst,  (sh-

koah, Wisconsin. )

TH0 GO-PUBLICATIONS: de Wand,  Bry-

ant. Box 40%1-E, RKansas City, Mo,
ADVERTISE: 24 Words in 230 mewsa-

papers 810, Lists free.  Advertising Bervire

Burean, 42568-C Drexel, Chicaga.

BUSINESS SERVICE

ESTABLISH New York offices st Times
Square! Tdeal personal. buosiness mailing
adedress. Buollds sales: adds predige. Room
nuber unnecessury, Mail Topwarded daily,
Only $1.00 monthly! Paramount Ofiee Sery-
fee-C;, 140 West 42nd. New York.

ATAMMERING,  Blultering  correcled.
Write Lowls Iostitute, 12032 Wosdward, De-
troit, Michigon

HOME Study courses lending to degrees;
Arts and erlences, philesophy, edocatlon, jaw,
letters, theslocy, psyehology,  engineering,
cheimisiry, businesg afd commerce, MRy
others. MeKinley-Roosevelt University, Chi-

CAED.
1, B, GOVERNMENT Positions. $1700-

£1800 and vp a vear. Let our expert (former
government oxaminer) prepare vou for & po-
sitlon In the callway el servive, rural car-
rier, post office. customs and other branches.
Write today for free booklel. Dept. 5, Pat-
terann HBehool, Rochester, N, Y.

Bl Hargain eatalogue edocation matter
1ile. Hanfling, Y-700 Broadway, New York.

THIROPODY Taught by correspondence.

Fvans School of Chimpody. Montzomery,
Alahama.
ZETAY. Remarkably slmple secret lan-

Correapondence, detective work, ete.
Zenilu, DBuarhank, Callf.

Fuage,
Ingtructions 15c.

AUTHORS' SERVICE

BRHORT Storles marketed. Weite, Hursh
Service, Pox 1013, Hartlsburg, Penna.

CARTOONING—COMMERCIAL ART
CABRTOONING Course (=30  Ies=ons,

0 st hons,
#1080 eomplite.

oor
drawing pens snd ponclla,
Beovell Btudios, Hox T48-P,

CEHICAGDH Fusiness- perdonal  madl  ad-
dress, representation,  forwarding;  &1.00
month.  Estallished 1938, General Business
Berviee, 56 West Washington.

DELAWARE Charters: Complete  incor-
porating and organizing service §35,  Riib-

mitted forms. Chas. G. Guyer, Ine., Wil-
mingion, Delaware.

ALL  International legal matterd. Ll
Vietores Pricio, Mexican Altorney st Law,
P 0. Box 123 M. Juares, Mesien,

$0.00 MONTHLY Maintains Chiragn of-

fhee, King, 612 Norlh Michigan Mvemsie,
RUBBER STAMPES AND OFFICE
SUPPLIES

£1.00 METAL Pocket case self-inklng ad-

ivess st e, Fehiherg, Lacrosse, Wi
BPECTAL! 1 Lines 25, Knob handle

Mudison

Street, Chileago.

LETTER ll‘.’-.\.ﬁﬁ. Enveln 8, FI. Hi_l-'ﬂ-
ples, prices, for stamp.  Wilsenprint, 707
Cherry, Long Beach, Calif.

AGENTH “‘:nle:l—t“. G lime ol Ieller-
krnnl-—mu!upes 4710 Wisconsin, Millwau-
o,

2000 CAMPAIGN On business cards 51.00.
Postage extra.  Ialnte, Tronwesd, Michigen,

LABEL Yalue headguarters. Specimiens
Irleol,-. Labelers, 68180 Cuimby, Cleseland,
1 M,

250 BOND Letterheads or envelopes $1.04,
'Uum-ulg l"‘h_-:l.u I.iﬂdl'l.‘lh! I"enmni.

MATUHES—], 000 [ooks  $4.50,  Finest
nuality heolk matches printed with ir al-
vertipement.  Send $1.00 wilh order. VanDorn

Unmpany, (Mtawa, LI
950 BOND Lelterheads or envelopes, $1,00.,

Moyerco, B-241-F. Milten, Pa.
EL.EG—L1000; l:.\‘o'}.‘.l..l.hl*l-.-h Letterheads,
statewents, eleeolars.  Midwest Printing,

Northtield, Minn.
i KENYELOPESE Anpd 550 whitebond lel-
terhends, $050. Webpress, Farmland, Inid.
GUMMED  Labels. Al kinda;  write,
samples. JHSCo., Box 91 Holyeke, Mass
COUPDS  Dooks—For  geseline  stoifons,
fre  dealers, duirfes, ele. Lowest prices
Digrounts! Bample assortment lie. Bander-
gon's Coupon Heoles, (Ottaws, Tllinods.
TLETTENHEADE, Envelopes, business
card—250 each kind nestly printed, post-
1:T_IIII4I. $2.65. Lovwlm Printers, Paulding,
. R S Rl S
I'HOTO Engravings—dine line cuts muode,
10 square lnches, $1.00 gp: hall tonos; @lec-
triss o artlat; speedy; free prke llst. Riteway
Engraving, 1457P Broadway, New York
127 LETTERHEADR #4%x1l, 100 Envel-
opes £1.00; 200 printed persenal sheets, 100
emvelopes, $1.00.  Croycdon Press, 100 Fourth
Avenue, New Yark.

LETTERHEADS, Envelopes, postoards,
$2.9% thousand pre-

[abels. 2% xd hlotters,
Eu]uL Complete it free. Press, HDox 100G,
Biatlon W, Hroaklvn, New York.

COLORFUL Labels, cards, #¢ for samples,
Paga_ T'ress, Shippensbure, Pa,

D), #452 Wenwosd, Chleagn NEARGRAVURE Processed business sta-
WERITE For  free  ratalog, | Mehechnle tiomery.  [Hstinetive, Weasomable, Hpsnples,

Brothers, 1TEI Calvin, N, Dak Hollidayx's, Knox, Tredlana. el
NAME, Address, 2 lnes Sse: 0 lines E1.00 PRRINTING. 1000 Cards, Ietters

I5e.  Stamp ¥ 'H.m-m Auhurn, hisiile. ete.  Tnited | I‘rinlinu Jottstown, Pa.
2 LIKES 2%, o Line: doe. Stamprite, il PERBONAL Post cards, $1.400. Print-

P4 f-‘.prl.ugnnul_ Mp; Ing somples free. Rizgs, Vevay., Imliuno.
“F LINES 2%, 1 Lines sap, Stamp Warks, GUOD, Inexpensive printing.  Send (o

Centerport, N. eatniog. SBpringer Printery, Miamd, Okla-

one-two  lnes, 25e; b,

{‘l“illll&\ !.Iunnlr-.l,
three, 450, ANl Kinds,
Bradiey, Peorlu, Iilinois.

TYPEWRITERS. DUPLICATORS.

Stamp Works, 814

Hollywoad. Calif, OFFICE DEVICES
CANTOONING, Sketching, ote.—40 les- : PR

vand, 600 {llustrations, incloding praciice PR Eotpont 45 Detisr-atie, hecosedh

sheets, pens, pencils, $1.00 complete. Fraba B Lioator Mul 1?1"'“1 tm' Cal ; 5710

Rervice. Cashten, Wisnmszin, cirealar. IHELErmASE ([eAWpAny,: 3

roducing program,
. The Carteoniat,

TUHALK Talks, Laugh
£1.00. CataloE free. Bal
Ukshliosh, Wis.

COMIO Btrips written. GUags for [res
Innee  eartonns  suppli;d. Welton Tinney,
Winnabora, Texas. s

HLON Pointing tnoght by suocessful sign
painter. IVime brings literniure.  James
Meagher, 71 1hanham 81, Noewich, Conn,

CARTOONISTH! Markels, rates, require-
ments—=25e. Auoeller. FPhillips. Glen Ellyn,
[TLTES

MAKE 3203
tising uru:rm
lildg,, Bt

.00 Weekly duplicating adver-
Write. Palsley-K, EKinloch
Louig, Mo,

ADVERTISING

AGENCIES

home,
Com=
Interesting
Puge-Davig

LEARN ﬂ.drrzrl!;l.ni aquickly at
Easy practical plan. No text books,
man echool edocal fon  sufllejent,
lioeklet and requirements fiee,
Hehool of Advertising, 3001 Aichigon Ave-
e, Dept. 3452, Chicago.

CINCH Display  adeertisement 30 r:mr -
Eined  year 324, Wood's  Popubir  Service
Atluntle Clly, N.

Ah'\'l-:n‘l"ﬁl‘\h Plared anvwhere,
ful, free serviee, Hete guide hook
Baker Advertising Apency, 180 W,
Chivago.

Help-
froed,
Madison,

Woadiawn. Chicag.
REBUILT Standard size ami new porta-
ble typewriters at bargain prices. Wrile for
wrieed, Heovt's Btore, Sar ity lowa
TYPEWRITENRS, Duplirators. midltl=
graphs.  Weite for free list office machine
hargains, Bave half.  Pruite. 518 Pruit
Bidg.. Chicara,
INCREASE Business.
rotary stencll, clay snd flm douplicators 2185
to $37.00, Prints anyihing. Typewrltten,
enned, drown, traced. Colors. Folder free.
ittzburgh Typewriter Bupply, Buite 518,
Pittshurgh, Ta.

“Exrellograph’

PRINTING, MULTIGRAPHING., MIMEOD-
GRAPHING, GUMMED LABELS

S 3 xt CIRCULARS $5235; 250 note-
hends, 10 envelopes SO0, Abbodt Press,
Orwego, Kansas. -

2ol Alixsly COLORED Envelope slips,

v, 5000 letterheads, envelopes, ecards,
£7.80.88 05, Bamples. Goodprint, Harrl-
AN, 'rn.

samples free.
Cherrhill |fl'11 !l‘!rnllzm‘liér'r H:.'rm:uu.__N.__l_'.

,*.'[‘r]l.!.l"r]\'p:. I'rinllnp: rnn.bnrrﬂ slute-
mienlz, statlonery, ete. (vtagon Press, Relle-
ville. TH

1e0 BUSINESS Cards $1,00.  Charles
Hurman, Chester, W, Va. I

PERBONAL Printed nTannPﬂ'. 1040 sheots
and 1M envelopes $1.00. 10 pame cards
S eents.  Frank O. Wrob, 3974 E. 68 Str.,
Cleveland, Dhin,

200 20-LIk, 8wWxll Letterheads amd 300
6% envelopes printed $2.00, Carten, Box 52,
Drange, Callf.

QUALITY Printing. wmindmum  prices,
gamples. Paul Jumes Preas, 140 Ralph Ave.,

Traoklyn, M. Y,

1000 6% ENVELOPES Printed $3.00,

BUCCESS! Prestige! Distinetive  sta-
tlonery ! Bamples. Write, Hall's Printing,
Dialton, Massnchusotts,

MODERNISTIC Two color guimimned (abeld,
Tox 2%, 350-—three lines—235e.  Ad-Man,
d01-N, New Jersey, Indisnanoliz. Indiana,

QUALITY Printing. 50O envelopes, £2_ 0
posipaid.  Heymond Whitney, Johneon, Ver=

It P

o0t HI-QUAL-I-T Business cafil=—38&ne-
rinl—$§1,18, Bhinn, I08FL, Bellflower,
LCallfornia,

B0 TWO-UOLOI Letterheads $1.15, Sam-
ples free, Colorpress, 383-P State, Detrall

Zone 4, Fry Printing Co., Rotheville, Pa.

100 BUSINESS Cards, cord esse, $1.50,
Afiller. Printer, Ambler. Pa.

" RETTER Business cards, 500 postpald
$1.00.  Artisan Press, Rlu.ninla Mary Tamil

RETTER Grade printing. reasonable nriﬂrl
Free samples.  Franomic Press. Leonis, N 1

l"'I.'"I'"F 2z, £1.10, from drawlngs and pho-
toe. Joe Heir, 118 Gozette Ave., Lexington,
K3

GOOD Printing. reasonable prices. Fam-
ples free.  Harmon Company, 318 Bo, 10th
fi;gn[, Philadelphla, Menna.  Estahlished

8
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PRINTING OUTFITS AND SUPPLIES

PRINT Your own cards, statlonery, circu-
TIr.s, pidvertlsing, ele, Have [money. Easy
rules furnished. Print for others, big proflis.
Junlor press, £3.00; job presses, $11, power
£149. Write for detalls. Kelsey Co., A-11
Meriden, Conn.

BARGAINS, Presses, type. List de. Ex-
change =15, 22 Orient, Meriden, Conn.,

BTEREOTYPE Caster $5.00, 50 mats free,
Green, 501 Broadway, Lawrence, Mass

HAND Press, type nnd mlltrrltlu printers
supplies. Advise equipment you need and
we quote prices; or send stamp for catalog,

ﬂ. }"‘El.ll'er. 80-A: 6 Columbis Bt., Newark,
-I'AE'}IR—W}mEeuIe prices Ze, Bamples

1. VanDorn Paperstocks, (Hiawa, Illinois.
P Your own elreulars, envelopes,
with home made press costing less than $1.00.
Iustrated instructions 10e. Carl Edquist,
Chiessa, Minn.
BARGAINB—Presses, type, supplies. Send
stamp, 150 Harvard, Cambridge, Mags,
PHRINTING Presses and printers needs.
Lists dc. Landis, Richland, "a.
PRINTING Outfis—Presses, type. sup=
plies, type novelties. Hend 20e¢ for card
rcase gamples. Catalog free. Model Press,
York, Pa.

PATENT ATTORNEYS

IKVENTORS: Bend immediately for your
coplies of our new free books, “"Patent
tection” and '"SBuggestions on Belling an In-
ventlon." Hixty-elght pages of interesting
facts. They tell how patent laws protect you;
kind of sketch or el needed; simple steps
to take without cost; how successful inventors
have secured financial assistance; show Inter-
esting inventlons; f§llustrate important me-
chanical movements. With books we also
send free Evidence of Invention form te help
extablish date of disclosure. Prompt service,
reagonable fees, special deferred payment
plan.  Hirictest secrecy. Thirty-six years®
experience. Highest references. Write us
today. The facts im oor books are worth
money to the man with a good invention,
Address: Vietor J. Fvans & Co., Reglstered
PPatent Attorneys, 8500-M Victor Bullding,
Washington, 1}, .

INVENTORS—8mall ideas may have large
commercial possibilities. Write ws for free
hieok, “‘Patent Gulide for the Inventor™ and
“'‘Hecord of Invention®® form. Delays are dan-
gerous In patent matters. Free Information
on how to proceed. Clarence A. O'Brien &

Hyman Berman, 58-M Adams Bullding,
Washingion, Id. C.
JUSBT Published roster names, addresses

patent attorneys United States and Canada.
£2. Srhack BService, 15 West 44th Street,
New York.

PATENTE—Trade marks—FPersonal serv-
fce, reasonable charges. Preliminary advice,
book and disclesure form free. Irving L.
MeCathran, 1060 International Bldg., ash-
Jﬂtuu, . . Heglstered Patent Attorney.

PATENTE—Tersonal, confldential gervices
for protection of vour Inventlon at reason-
able cost. Preliminary Informatlon and ap-
proximate cost of patent furnlshed without
obligation. John B. Thomas & Co., 802 P
Btreet. N. W., Washington, 1.

lhTELTﬂRE—EBnd for free boutlrt “Pat-
ent-Henze.” Information based on 64 years
experience. Lacey & Lacey, Dept. 5A, 635
F 8t., Washington, D. €.

L. F. RANDOLPH, 302-B Victor Build-
Ing, Washington, D. €. Low cost. Book
and _Information frea.

PATENTS. Protect your idea by securing
frea “"Proof of Invention'* folder. Excep-
|!.qn|.l personal service, [Eatablished 1908,
E. "E"mm:u, 871 Woodward Buflding,
Ii'luhingj'.un D C.

PATENTS. Instructions ""How to Estab-
lish Your Rights'* and form, “Evidence of
Conception'"—sent free! Lancaster, Allwine
l&. Rﬁnul:fl‘el. 411 Bowen Bullding, Washlng-
A, N 5

PATENTS. Booklet frea. Highest refer-
ences.  Best results.  Promplness assured.
Watson E. Coleman, Patent Lawyer, T24
Ninth Bt.. Washington, I). C.

WHAT To invent. List of wanled inven-
tlons sent free on request. Usé our legal
form for recording evidence of ownership.
Write W. T. Greense, 046 Barrister Bldg.,
Waszhlngton, D, .

“INVEKTOR'S Quide,” 100 mechanical
movementz, free; advises on patenting, sell-
Ing inventions. Frank Ledermann, Tribune
Bldg.., New York.

THEODORE H. Rutley, Reglstered Pat-
ent .r'Htqumr 512 Coleradse Bldg., Washing-
ion, u

FOR INVENTORS

IKVERTORE—Emall ldeas may have large
commercial possibilitics. Wrile us for free
ook, ““Patent Guide for the Inventor” amd
“Hecard of Invention™ form. Delays are dan-
gerous In patent matters. Free Information

on bow 1o p Clarene A, O'Brien &
Hyman ner:nun. G8-M  Adams  Bullding,
Washi . Iy, .

N :h (IEE d Immediately far your

coples of our nmew free books, “"Patent Pro-
tection™ and ““Buggestlons on Belling an In-
ventlon.” Bixty-eight pagea of interesting
facts, They tell how mtenl lnws ?rotett ¥iuE
kind of sketch or model needed; simple steps
to take without cost; how :un:tnlul invemtors
have secured ﬂn.l.m:lll assistance ; show inter-
esting inventlons; illustrate important me-
chanical movements, With books we also
gend fréee Evidence of Inventlon form to help
establish date of disclosure. Prompt service,
reasonable fees, special deferred payment
plan.  Birlctest secrecy. ‘Thirty-six  years
experience. Highest references. Wrlte uos
today, The facts In our books are worth
money to the man with a good invention.
Addregs: Vietor J, Evans & Co., Registered
Patent Attorneys, B01-M Vieior Bullding,
Washington, 1. C. ]
ITYEAS. Let us try selling yours, Allied
Euslnmtngt Enternr ses, 455 Paul Brown

Eulldms l.-uu 8, Mo,
In ORB: “"Making Inventions Pay,"”

our 32-page illustrated book, mailed upon
roceipt of 3¢ postage. Crescent Tool Come
pany, Dept. & Cincinpatl, Ohlo.

POPULAR MECHANICS ADVERTISING SECTION

INVENTIONE Wanted—Patented, unpal-
ented. If you have an idea for sale, write
Hartley's, Ine., Box 9238-E, Bangor, Maine

WE sSuccessfully sell inventlons, patented
and unpatented. Write for proof, and tell us
what you have for sale. Chartered Institute
af \Jﬁrr[&lh Inventors, Dept. 4-C, Washing-
ton, Ib,

PATENTS FOR SALE
AUTOMATIC Fluld strainer; outright,

royalty or organize. Hox 15, Boldman, Ky.
PATENTED (Ornamental), (stage) and

(tox¥d Dbullding blocks. Direct from Inven-
tor. A. Malm, 48 Thomas Bt., West Hart-
ford, Conn.

FOR Hale—ILmproved vehicle wheel hub
cap.  Patented. Write John Tirhurﬂla 108
Danforth Ave., Paterson, N, J.

IDEA For non-chatter hack-zaw blade and
direct  reading  latitude finder for sale,
Write Kenneth B, Morris, Belmar, N, J

REINFORCED  Shopping bag. Jan 1,
1845, Number 1,986,743, Original or mod-
ified. No reasonable offer vefused. Write
Harry F. Musick, 3337 Opal 85t., Los An-
geles, Calif,

PATENT Number 2,006 641. Bash holder
for sale. Rilg demand. Or will consider
partner, oF factory to manufacture it for me.
Warth finvestigation. Write Nell Monaster,
MeKenzie Island, Ont., Canada.

PRACTICAL Inventlons now salable be-
fore patenting. What have you! Write
Chartered Institute of Amperican Inventors,
Diept. 4B, Washington, Iv. C. i

ELECTRIC Applinnce, Willlam Baresch,
1108 131 St., College Point, N. Y.

INVENTORE—Bend for T2-page hook on MANUFACTURING
patents. Reasonable terms. Consclentlous
treatment  to  inventors. L. F. Randolph, DIES, Stampings, Hght manufacturing,
Reglstered Patent Attorney., 302-E Victor | development engineering. Hagstrom Model
Bids., H‘lshln;l.un, D. ¢ e Tool Works, Kanzas City, Mo, i
UNPPA ED Ideas can be sold. We MAATUFACTURING, IDMes, machinery,
tell you how and help you make the sale. maodels, brasswork., while metal casting
Particulars, with list of manufacturers and meonilids, Catalog Se, Baum's Metal Special-

wanted inventions sent free on request.
Write W. T. Greene, 944 Barrister Bulld-
ing, Washington, D. C.

I BELL Patents. Established in 1900,
Charles A. Beott, TT3PM Garson Ave.,
Rochester, N. ¥.

WE Make models and manufacture invens-
tlons. Bend I conte stamps for eatalog.
Plerce Model Works, Tinley Park, 0L

BELL Your patent through a small classi-
fied ad in Popular Mechanies. Many Inventors
have found buyers in this way. Ask me for
proof=—I‘11 gladly send It to you. Ww.
Johnson, Manager, Classified ~Advertising,
200 E. Ontarlo 8t., Chicago.

FREE Informatiom about new magazines
far Inventors who want more profit from
their ideas. Write “'Successful Inventions,'
800 Barrister Bldg., Washington, D, €.

A ou a sound, practical invention
for sale, patented or unpatented? If so,
write Chartered Institute of American In-
ventors, Depl. 4A, Washington, D. C.

INVENTOR'S Universal Educator; con-
tains D00 mechanical movements; 50 per-
petual motlons; Instruction on procoring and
selling patents and selecting an attorney,
ete, Huggests new ldeas, Price §1.00 post-
gﬂd in 11.8.A. Address Albert E. Dietrich,
11-B Colorado Bldeg.. Washington, .

INVENTORSE—Ideas developed Intn prac-

tical inventlons. Working bullt.
prices, Confidential service. Heo-Faul En-
gineerlng Co., 722 N. Gay 5t., Baltlmore,

Maryland.
INVENTIONS WANTED

INVENTORB—E8mall ideas may have large
commercial possibilities. Write us for free
baok, ““Patent Guide for the Invenior' and
“Record of Invention' form. Delays are
dangerous in patent matters. Free informa-
tion on how to proceed. Clarence A. 0'Hrien
& Hyman Berman, 58-M Adams Bullding,
Washington, I, C.

BMALL Inventions wanted by manufac-
turers. I'1l help you sell ¥our invention.
!ith:inlay Hull, 7820 Euclld Ave., Cleveland,
Ohia,

SKILL And science: Have you an fdea
for a new game of skill or selence for either
publlie or home uze? We will boy outright
or fpance marketing of meritorious presen-
tation. Mo gambling deviees. Wil H. Wade
& Co., (Investment Bankers), 134 8. LaSalle,

Chirago.
WANTED—Ideas, products—BSales
tor, promlpent contacts, Rogers, 12

41st, New York.

direc-
East

Lies. Kansas City,

INVERTIONS Manufactured in any quan-
tity at low eost. Blampings, dies, models,
ete,  Estimates and free eatalog. Crescent
Tool Co., Dept. X, Cincinnatl, Ohio.

TWO Proftable shep books—Lathe and
Drilling and Thread Cotting—filled with hun-
dreds of valuable “kinks'" discovered by sue-
cozsful mechanies all over the world. To do
regular jobs more qulckly, easier and belber
aend fur_thew low ozt hooks, h postpaid
for §1.15. Topular Mechanics Press, Hoom
(C36), 200 E. Ontarie 8t., Chicago.

MODELS AND MODEL SUPPLIES

3" ACALE Steam locomotive easily bullt
hy “"Btep’” method. Latest catalog of enst-
ings, bofler Attings, track material, ebe.
25 (returned om_first order). Little En-
glnes, Box 015, Wilmington, Calir,

POWER Maodels, locomotives, steam, gas-
oling engines, accessories. 80 page catalog
43¢, Chas. Cole, Veniura, Callf.

INVEXNTIONS—EBmall ideas may have large
ecommercial possibilitles, Write us for free
hook, “‘Patent Guide for the Inventor,” and
“Record of Invention' form. Delays are
dangerous in putt'nt matlers. Free informa-
tlom on how to proceed. Clarence A. 0 Rrien

Tyman Berman, 58-M Adams Bulldlng,
“lahhjfl'ﬂ'n. D, C.

MODEL Makers—Brass, copper, fibre, steel
and aluminum in all shapes. Also easting:,
pears, gerews, fttlngs, Catalog 10c. Experd-
lnenlars 3HRT.|].'I' House, Dept. P, Box 10,

Station Y York.

UNIQUE Injection englne, blueprints one
dollar.  Art Egolf, Westville, Indiana.

FREE: Illustrated circular. Listing 40
engines. otive castings. Supplies
Stamp required. Howardeo, 2417 N. Ash-
land, Chicago,

3 NEW Catalogs: No. 36—Englnes, cast-
ings, small shop machinery. No. 37—DMod-

elmakers, experimenters and mechanics ma-
terlal: and sopplies, No. 38—Model power
engines, locomotives, boats and alrplanes,
supplies, ete. Either postpaid in T7.8.A. for
3¢ silver or stamps, or all 3 for "il}n Can-
ada THe. Refunded first order, !It-
chanics Supply Co., PM-38 I\oﬂh intan
Chirago.

RAILWAY Models, Catalog handbook 25c
Walthers, 1564 West Flerce, Milwaukee.

YACHT Model fiitings, for Zip, Vanja and

others. Bend for illusirated list. A, J.
{jlm.er. 1i2-1 Etowah Ave., Royal Oak,



POPULAR MECHANICS ADVERTISING SECTION

MAGAZINES, for modelmakers,
Write for free 1lat. 25¢ brings sample
L[urialmht and Model Rallroader. Model-

maker Corp., Wauwatosa, Wila.
MODELS—Your jdeas developed into prac-
tieal working models. 30 years’ successful
experience; thedsands of satisfied customers.
Confidential service guaranieed. Bank refer-
ences. Send 3¢ postage for J%-page book—
“Making Inventfons Pay.’” Crescent Tool
Company, Dept. Y. Cinclnnatl, hio,
BRASE Cears. models and model sup-
Iles, Send I ecents stamps for ealalog.
YWerce Model Waorks, Tinley Park. 100
TPOPULAR FPriced model gasaline engine,
reildy to run, $14.00. Clreolar 5o, Anton
Bohaboy, 212 Prlee B, Raohway, N. J

MODEL Ship, yachi, speedboat supplles

and fittings. Catalogs dime. Welcher, Tth
Bt., Fulton, N. Y.
MECHANICAL Models, new and novel

ular Mechanics has developed accurnie
madels in the mechanical fleld. Those now
resdy are Wright “ Whirlwind™' Alrplane En-
gine, Oeean Liner “‘Europa®™ and Modern
Pasgenger Loeomotive. Kvery part  clearly
shown and the name given. Invaluable to
students and all who aré mechanleally In-
elined. #£1.00 each postpald. Popular Me-
chanirs Press, Ream (C36), 200 E. Ontarlo
8t., Chicago.

HOME CRAFTSMEN

Ideal for  lwome
Reasonabily

VISES:—est  made,
craftsmen. Used the world over,

PEPPERMINTOIL=—Finest, double re-
distilied, healthful. Hample bhottle  10e,
Particulars free.  Mintes, Baroda, Michigan.

LOWEST Price oil burner—Gravity type,
Will fit any coal stove or heater. Bums any
oll.  Prive £7.05.  Renmor Mig. Co.. Not
Inc.. 2548 5. Wabash, Chiraga.

DUPLICATE Plans of £35.00 oil burner
for stoves and furnaces 25¢.  Easily made
for £2. Reddex, 048 Bouth Western, Chi-
Cil {0,

REFRIGERATE With chemicals! Convert
wour fee bhox. No mechanleal parta: complete
plans  G0e,  "Mechnleal Supply, 1457 Broad-
winy, New York.

INSTANTANEOUS Faucet water softener
£3.50. Amazing economles. Alkatrap, Bau-
salite, Callfarnla.

CLOCKS: Buoild your own grandfather’s,

banja, shelf. Thouzands bullt swecessfully.
Home with beautiful chimes. Directlons 10e.

Partleulars  free.  Clock  Company, 1671
Buffner Htreet, Philadelphia,
TOBACCO
FREE—Dox cigars ardd pipe with 5 pounds

Goldleal cigareite, pipe or chewing tobacea

£1.00, ten $1.75 Guarantesd. Puy  when
Enlvud. Co-Operative  Dealers, Sedalia,
¥.

BUY At wholesale prices by mall—Clgar-
ettes, clgars. tobuecos, Al brands,  Toatal
stating your favorite brands brings low poat-
E[ail:i nrlru Moberly, Box 1016, Owensborn,

priced. Write pow for clrcular describing entucks
:ﬂum HnE of ‘]':n;i;rhl“l-‘nl‘;nhl:m .lil;ern{,lfls

#eg. "’ ent. LML . ity a8
& Tool Cn., 2828 W. 26th St., Chicago, TATTODING
mlmr “{-‘!;;f.r"“::',t‘,';:““",‘,';,‘,ﬂ,'f,’f,ﬂ e o (TATTOO Outfts), TLearn to be artlstle
womd veneers. Walnut burl oroiches, stump with them, Clruler, Sergl. Bonzey, 567
wood,  ete, .TIFH'III veneered faves to your Bo. Main, Prowidenee, Rhode Talaml,
spocifications. Also plywood and vemeered AMATEUR Tattoolng ouifits. free folder,
panels. Free catalogue, Hpecial homerraft- [Mustrated eatalog Ge.  “"Tatues,'" B51A
er's service, Write Nickey Brothers, Dept, Bouth State, Chlcago,

H, Meniphls, Tenn

MAKE Your own furniture designs. Our
romplete “'Eaey (0 Understund' course ex-
plaina all. Invaluable for home craftamen.
Wrlte now for descriptive folder, Klok In-
atitute, 430 Lyon, Cirand Raplds, dMich,

HW To make profitahle lawn ormaments
with 24 full-sleed prints (147x217)  &1.00
Satfsfaction puaranteed. “Rork's,” 47D
Fulton, Saglnaw, Mich,

10 FULL-SIAE Lown ornament prints 2ac,
Modern Woodderalt, 13 Wadsworth Bt
Dept. B, Raginew, Michlgan,

CUTOUTE For all seasons,  Ornaments,
toys. Patterns J for 25¢, Catalog, big va-
rlety. 1 {refunded first order). Lea, Box
aliiil, Wanzas City, Mo,

Y“MODERN Wood scalpture.”™ Complete
Inatruction book on carving  statues 21 08,
Lee, W] Art Biudlo, Centerville, Ia.

LEARTHERUCRAFTSMEN—Write for free
instructions and price list of leather, toals
and beginners® kits. Send 5c for sample
cards.  Address Wilder & Cmn:mlu‘. Drepi.
F, 1048 Crosty 8t., Chicago, 111

H0Y Mechanio—Famous Mbrary of 4 vol-
umed covers the bullding of almost every-
thing & boy might want to make. A great
boon Lo parents and teschera. Actually eov-
ers 4,000 different arlicles. Foach volime 400
pages, [ully iMustrated.  Cloth, Price §2.00
each or set of 4 wvols,—&7.00 postpald, Pop-
plar Mechanirs Press, Hoom (C36), 200 E.
Ontario 8t., Chieago.

OLD GOLD, WATCHES, JEWELRY,
FPRECIDUS STONES

Bample

DEAUTIFUL Australlan opals.
£1 free.

.04, Intervating  eatalogue  post
Norman Seward, Meltourne, Australia,
GEMSTOMER: [ buy, sell, exchange;
wholesale, retnll. Cut, uneut. MeCamphaell,
Unlaxico, Callf.

H000 HUNTING Waltham, Elgin watches|
New chromium, engraved, open-face cases.
Make big money! 12 glze, T jewel, §3.25,
16 slze, T jowel, $2.75. Ask for free cata-
logue, new plin, The New York Jobbers,
74 Rowery, New York.

MAIL Ovder repalr service on watehes and
clocks. Malnsprines Sie, Cryetals 15 Send
to Paul Jewelry Company, LaCrosse, Wise.

FOR THE HOME

0IL RBurners—35.00. QGuaranteed for 5
vears, Flta Intoe any stove. Hurme crank
vase dralningy or fuel oll. Made dinee 1918,
Htaples (M1 Hurper Co., Dept, ' Mount
Vemon, Indlana.

SURVEYING INSTRUMENTS

GUARANTEED Fuactory tebullt
and levels for rent

transity
(with purchose ontinm)
ar sale (cash or terms). Order now before
prices advance. We will repair, trade in,
o huy wour old Initruments.  Ship prepald
for estimate and valuation. Welte For List
M-111 and complete Information o Warren-
:Enlnhr. Co., 138 N, 12th 5t., Philadelphia,
"a,

WANTED—MISCELLANEOUS

WANTED—TUsed firearms,  mleroscapes,
hingculars, surveying and scientitic  instr-
ments, ete. Bemd what you have, Satlafae-
tion or shipment returned. Or, 2035 North
Maln Avenue, Seranton, .

CASH For used mileroscopes,
slide rules. drawing sels, cRmMErss, SUFvey-
Ing, scientific Instruments, tools, marine
equipment, typewrlters, caloulators. High-
et prices paid day shipment rerolved, Sal-
Isfaction guaranteed or shipment promptly
returned.  Blman's, 2302 Van Buren, Chi-
cago,

hinoculars,

PERSONAL

FPERPETUAL Motlon marhines! Hook,
10¢, Information free. Zanco, S350 Wall 8t
Chicago.

HAITRGRO Grows halr. Formula 1 coin,
Healthway, 60 Weldon, Rochester, N, ¥

THINNKING Halr, dandruff; guaranteed
treatment formuola, $1.00, Allled Labora-
tories, 2903 Waverly Ave., Detrolt, Mich.

MONEY From crossword puxeles, Buoles
dime, Box 35, Riverside, Tllinois.

HAIE Gettlng thinner! Rosckrantz Nat-
ural 01l Restorer has helped many, Elght
ouncez £1.00. Hilghland FPark Laboratorbes,
73 East Duena Vista., Detrolt, Michigan,

STUTTERING And stammering corrected

61A

Glves knife-odged Tast-
pleated skirts, ele,
493 W, llE Bt,

“ETA-RKREAR™
Ing crease io trousers,
Price 25¢ coln.  Deddd,
Cleveland, Ohio,

UHEA® Heat for all purposes. Make it
yourself. Convert distillate oll into pure
gas.  $1.00 buys parts. Bend e for in-
strurtlons, Lawrence Carter, 3440 East
First 8t.. Loa Angeles, Cal.

TYPEWRITERS, [Duplleators, oneyclopes
dias, walches, Bargaln [lsts free.  Dee's
Exchange, 416 N. $th, Manltowoe Wi

SENSITIZE Your own blucprint  paper,
Instructions 25e, American Blueprint Coui-
pany, 121 Nicholson Ave.. Knoxrllls, Tenn,

WINDOW Bundial, $1.25. Translucent
Bupdials 1247 Wehater Ave., New York,

S PENCILS With your advertising
f‘”.ﬁﬂ. Bamples 10c. Ad-Crafl, LaCrosse,

W,

AEW  Hadle treasure  localor.
gulshes beiween from and gold or slliee.
Descriptive Hterature 1, Haodio Metal Lo-
cating Co., Dept. 34, Bax 5603, Cleveland,
Oliio.

LEARN To rut nnd pollah semiprecions
stones. Complete plans, details. Hook £1 00,
Home Lapldary Shop, Malera, Callf,

PRAUTICAL Evervday chemistry—ilow to
make what you use, 2042 practical workabla
formulas of widely used products. Bave 4,

Distin-

Blart o paying hosiness of vour own. %2 00
postpald.  Pogular Mechanles Press, Hoom
38}, 200 K, Ontarlo 8t., Chicago.

BEA Ehell colleciions. Btart this new
fascinating hobby, aweepine country., Epe-
elal offer—four shells, chart, only dlme,

DMrect Bupply Bervice, 2619-A Mo, Ashland,
Chirago, ol

YOU Can correct your ove defects through
proven ecientitic principles. No modicine—
no  glasses, Hend today for free valuahile
hooklet, *“Eye Weaknesses," Hetter Eyealght
Institote, Alexandrin., Minnesoln,

MARK Your belongings in gold.  Tricky
pencile.  Bample 25c. Stamp Works, Cen-
Jerport, M. Y.

SWAP Or sell artieles you don't need.
Get those you want. Bend dime for Bwan-

per’s Guide, listing articles from all oger
United States. Swapper's Gulde, Dept. PM,
Telpluns, Ohio.

NAVIGATION, Sun, stars,
She.  Candleren, 1810 - J4th,

COLLECTORH, Hobbylat, moadel bulliders,
wen pals, swiepperd, world wide, The Pen
*al Club, Drower 682, San Marros, Texas,

WHO Hald you ean't make £75.00 monthty
ot lome. Write uws, We'll tell you how,
E. J. Peroutka Adv. Agency, Whitelaw,
WiseonsIn.

BENSATIONAL  Ofer! Hand-engraved
mimie plates. PFree clreular, Acme Enpras-
ing '%Iml.nglg 211 Roby Avenue, East Byru-
CuEa,

BUOhE  Coverlng  hundreds  of
Big eatalog for S postage.
Ies Pross,
UChicagn,

X0 Bass!

Mustrated,
Seattle, Wash,

aulb jects.
Fopular Mechan=
Room (C36), 200 K. Ountario St.,

Bure eish] Hilvering milivoes,
wiutoparta,  reflectors, ecombination  outfit.
Write. Sprinkie, Plater, 288, Marion, Ind.

MOXTUMENTS §8 l‘p delivered, ereeted,
guaranteed. Thousands sald. Cotalog free.
Marhle Crunite Factory, A-17. Oneco, Fla.

WANTED—Hear from parties interested
gold or silver ores, burfed or hidden treds-

tres, Dergman's Instrament £3.00. Parile-
ulprs  free. Henry Bergman, Dox I08PF,
Springfield, Missourl.

TREASURE Sackers—Aake your own gald
finders.  Wyss, 1M Frances, 5t Joseph,
Miszouri.

CUTS Anybody can make. Zlne elrhlng
process.  Bpecimens, partleolars, testimosia’s
for stamp, J. C. Day, Windfall, Ind.

TURN Berap into money. Convert old auta
ponerators Into ALC. generators for auto ra-
dio, camip and home lghting, pewer and siher
uses. Complete fnstructlons $1.00 postpald.
Poapular Mechanles Presa, Hoom (C3d), 200
E. Umniarin Bt., Chicago.

at home. Descriptive booklet free. Paul J. .

Walle, Box ;!. tl"Ill.li‘Jurill.E Penna. BRONZE Tablets, desk plates, wall pates,
me‘}umrlllnl, grave  markers. Hronge, bros
and alumlpum rvasting. Wandkey Pattern &

MISCELLANEOUS Foundry Co., Anderson, Iml
INTRODUCTORY Offer—Send $1.00 for AMATEUR Cartoonisis can_eam 3500

£6.00 Backless Vacuum Founlain Pen and
Ghe packnge of powder. Visible Ink supply,

weekly, spare time, duplicating eartoon ad-
vertisements.  3-M Syndicats, Argyle, Wia

Holds 2005 more. Durium pen point. Life- BEWAPPER'S Friend, R4, Saline, Mich-
time guarantee, Money returnable. Lols | lgan. Interests swappers, collectors, sports-
Cosmetles., 1514 Prospect. Cleveland, mien, Gl year, gample 10

MEXICAN Curles, Wonderful for Chrlat- £1.00 MONTHLY Malntaing New Yoric
mas, Write for [ree satuple. Apartado 1176, office.  Uo-operative Mall Service, 1%6-1

Mexico City.

Loxington Ave,
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MECHANICAL
ENGINEERING

—A Field with a Future

This course has meant advancement o
bundreds of ambitious men, mechanies,
drafismen, blacksmiths, lm.lnd:lJmenr
patternmeakers, apprentices. ond mes
chanical engineers — men who wanted
to get chead and te earn mere money.
You will find, as 'Ihnar have found. that
enrolling for an L. C. 8. Course is an
investment in a Bigger Future. Use the
couponl

ELECTRICAL ENGINEERING

—A Great Industry with a
Great Future

The new course in Electrical Engineer-
ing covers this lascinating feld thor-
cughly. If you are just starting or are
partly on the way te a real paying pe-
gition in this indusiry, this new course
brings the broader wledge necessary for advance-
ment. The coupon brings complste informeation.

DIESEL POWER

A Coming American Industry
-~

Ths internal-combustion engine
represents man's Supreme tri-
umph of machine power. Diesel
engineers are in great demend.
Many are ac lnm:nu-
sary knowledge through
gpare-time liu? of this
modem I. C. 5. Course on
Pitll-nl engines. Fres book-
@

AUTOMOBILE EXPERTS

are always in demand

The rapid progress in manulacture and
garvice of the modern autemebile brings
new opporiunities to thousonds of ambi- &

)

—

tious and forward-looking men, There's
aglways a demand for trained men. Th
new I C.5. Aulomobile Course wi

make you a trained manl The time to

act is now. Use the coupen.

INTERNATIONAL GCORRESPONDENCE SCHOOLS
Box 5642-H, Scranion, Penna,

Without chbligation, send me full information on
subject checked below:

MECHANICAL ENGINEERING
ELECTRICAL ENGINEERING
ObI POWER [J AUTOMOBILE COURSE
Architecture Drafting l? Accounting
Conerste Construction Good English
Reading Shop Blueprints Salesmanship
Givil Engineering Advertising
Diesel Engines Show Card Lettering
Gas Engine Dperating Civil Serviee
Refrigeration High Sehool Subjects
Chemisiry Alr Conditiening

Highway Engineering

Inventing and Patenting
Poultry Farming

Ayiation Engines
Name

Address

When writing please mention Popular Mechanics

POPULAR MECHANICS ADVERTISING SECTION

NEW
AUTHORIZED

TELEVISION

EOOK

Siripa the Mystery from the
World's  Newesf  Science.
Gives Money-Making Focts,

MATERIAL NEVER
BEFORE IN PRINT

ELECTRONIC
TELEVISION ®:SiRor"

Just published., Covers Electronie Television in simplified
non-technical way, Gives all information about methods,
apparatus, wiring dingrams, cte,, including cathode ray,
iconoscope, kinescope and other recent inventions, Au=
thoriged by R. C. A. and Farnsworth, the two leaders in
Eleotronie Television development. Positively authentie,
Order ELECTRONIC TELEVISION today. Be an
expert in enormous coming industry. 182 pages, oloth
bound. Ilustrated throughout, Postpaid $2.50. Money
back if not satisfied. Send 3 cents postage for catalog
of other money-making books,

POPULAR MECHANICS PRESS

200 E. Ontario St.

Room 1136 Chicago

e 0 Wortlcls Biggest
: Gt Bhop Nobes for 19961 Ouly 50 50¢

oEnle. &y Ennily sl lnvestment
of your entire lifetine. Conisins 360

money-making.  time-sving

kinks, ghott vists, for meehankes, larm-
era, home workshop [ass. handymen
-—E'u,' everyune who uees fonle. I3
pRges iﬂﬂlﬂb-rhfi. THa “-lu&:'lﬂbnl»- S H
¥ T,
Gt 19386 Bhop ”I?ILHH:I r;m!-lh-" oT

Boesm 11360 ;qpi.murhll. thitss FO R 1

A New and Valuable
Popular Mechanics
Service - 519 Each

Here is a valuable, inexpensive

TECHNICAL
BULLETINS

Technical Data
Simplified for the
Practical Man

service for mechanics, inventors,
technical specialists and prac-
tical craftsmen of oll kinds.
Popular Mechanics Technical
Bulletina give the needed basic

and practical ioformation on o
. wildde varicty of pubjects —
briefly, concisely and simply presented—yet complete In every
detail. No advanced mathematics, chemistry or physics necded to
understand them. Material never before in print, now specially
repared in bulletin form. Postpaid §1 each or sent C.O.D. in
Flhﬂed States, Ask for list of complete bulletin service.

D-181—Using Nichrome Resistance Wire.—Fentures elec-
trical appliance repairs.

D-102—Cleaning Products for all Purposes.—Includes ten
formulaes for making.

D-103—Automohbile Speclalty Chemical Products.—Com-
plete instructiona for making wide-selling products.

D-104 — Silver Soldering and Brazing. — Includes data,
methods and materials needed.

D-105—Latest Gas-Welding Practice,

D-106—Rewinding Electric Motors.—A difficult subject made
simple and ecasy.

D-1807 — Electro-Plating with Copper, Nickel and Chro-
mium.

D=108—Electro-Plating with Gold and Silver.

D-109—Electro-Plating with Zinc and Cadmmiam.

D-110—Electro-Plating Non-Merallic Objects and Elec-
tro-Forming.

D=111—Designing and Building Transformers.

D-112—<Designing Electro-Magnets,

D-113—How to Design Solenoids and Flunger Magnets,

D-114—Designing Thermostats for Alr Conditloning and
Heat Control Purposes.

D-115—Flexible Molds for Casting Small Objects.

D-116—Printing Photos on Cloth, Paper, Etc,

D-117—The A B C of Alr Conditioning.

POPULAR MECHANICS PRESS

Room 11368 200 East Ontario Street Chicago
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PHOTO-ENGRAVIN

LEARN IT
AT HOME

wﬂ' anh all equipment and materiais

including large pholo-engraving enmera completé
with lamps, lens and sereeon,. When you hawve fin-
izshed the ooursé yoic can oathablish 6 gomsd payin
independont business with the eguipment fl.ll‘ll.l.!ull.
orF work for others at a big salary. Photo-Engraving
offers Ereater opportunities today than any oiher ins
dusiry, Every nicture in ihia (ssue of Popalar Mes
chanics was engraved the procoss we eEackh Yo,
Earn good money whilé learnimg,. Write tsday for
our new llustrated catalog which was engraved on
pment such as we furnigh. You will not be ob-
f"'mr: in any way by writing Aurora School of
Photo-Engraving, Dept. 1118, Aurora, Mo,

mopTeT pl-l-l- i
phl. aberre pbeturs|
aize & by 10 imchea
eolls for $15.37

LABORATORY APPARATUS
BIOLOGICAL SUPPLIES
MICROSCOPES
TELESCOPES
CHEMICALS

New complete 32 page catalog lista
hundreds of (tems of Interest t0 Ama-
teur and profesdlonal experimenters,

Bave Mnney—Hay [Heeet. Send now! [i's FREE
erammedd full of basgning anil valusbis inlermetion.

J. H. WINN MFQG. CO., Dept. 411, 124 W. 23 St., New York

LEARN CARTOONING

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

The Landen Scheel, 1738 National Bidg.., Cleveland, Ohle

HOME STUDY COURSES

oma-Hiudy Courses, londing to Degrees im Arte anl Scienper; Eduenilon: Writing:
}l‘q.h.h..r,(‘n-l:"_“ln Huslmwess and Commerss; Law: Theology; Axricdltune; Ems
gineering: wisn courses in Bininess Tralulng; Accounting: Advertising: Babes Mansgrs
ment: Public Speaking: Madio. Many sthers, Law Cost; Easy Lerma.

MecKinley-Roosevelt University, 8247 Clarendon Ave., Chicage

Men Wanted

W= pay vour railrosd ls. L&t us h-:.in

an expert antemohlia mee Hp ¥ i nh Th-
coat b0 you in emall, ul'H'I' w!{ﬁur 'leﬂitrrlh

Mashville Auto College, Depl‘.. 75, Nashville, Tenn.

Be a 2, It's Paying
Civil
Engineer!

Learn—Quick
Reference

FREE!

Cyclopedia of
Civil

l:n:lmeu-ln' E with
7 great volumes.

2.5“ pages. |l | A these
1,600 illustrations.
Hnl revised edition
by twelve of Amer=

a Year—and Up!

lca’s greatest enai- “Clvil engineers amne wanied ‘\.U‘-‘n Enar-
AEOrs. mous amounts are being spont in all

hinds of publlc workis and not a dioe i
Inolmdes: "‘””"’”E'"' Epent until the Engineer has peepared
bridges, rallroads, |]im_|_a. Then He must direci the work,
gtesl struetures, mii- L_"u i big job and there are oot enough
nictpal engineering, men e jio aroend, Everywhere you go,
1.\.|:|.'4'-" supply, rond woul mew romdl work golng os—wntor amil

e L a sower syslens being LUl t—vnsr poeojeets
bullding, et of mll kinds, Here s Your Oppartunity

Spanish Grain Flex- I et the neccssary taining  rigbt ot
ible Covers Gaold home, Thess books are complets  and
Stamped mimply written so anyone ean anderstond

L. BLArt nirw o agr FREE exmming.

tion plan. Mail the coupon withoul ol
Shipped | ;-

American Tuhnlc?ls Soclety
Free "-' Dept, C819, Droxel at 58th _l_ﬂ-ﬂ_ll:m‘.l

=, American Trchnieal Saciely
Drexel at 58th St., Daept. I;'.EI!}. Chicano
I. I weant to esiarm e 1.!:-:' CIVIL EXGINEER-
ING Cyelopedia for 10 Jdavse FREE. T will
Fladly paiy Lhe fow cenils EXjITEs, Bt I
“ E nam to pay nothinge for the 7 big volumes
i 1 metorn l.I|o-r|| within 10 doys. If 1
g wish to keep them T will send you 83
prompt alter the 10 days, then §3 a month une-
and we til special  pdveriising  price 830.50 s
will imelude a brand paid. Senad lateat Edition amnd Slide Role.

now, cireular slide Iatr
S o At Mide | Mame cooaiiiiii e
wickwl.,  Invhlunhle in T e G e A T
winic oll kindm of {Attneh  lettor  stating  mme,  oeeapation.

EsEirafum, emplover's name sl addeees and that of
AL least one bhueiness man od Fefevence.)

"How | Boosted
MY INCOME

300%,

An interesting
true story of J.
M. DMixon . . .and
how he gquickly
became more
capable nnd
more suceessiul

UST after I returned from the war, one of your

representatives found me plugping away at o
bookkeeper's job in Marnetta, Olo,” writes J. N.
Dixon, now of Columbus, Ohio, “*He performed a real
service in explaining to me the need of further train-
ing and induced me to take the LaSalle Training in
Higher Accountancy. After a few months of study,
I secured a position with the Trust Department of a
Mational Bank. This was the stepping stone 1 needed
to various responsible positions, including handling of
receiverships and other important duties that quickly
boosted my income several hundred per cent. Two
years ago, I leased from the Pure Oil Company a
super station mn downtown Columbus, In six months
time, the business of this station increased 3009

“I can trace my success and progress to the founda-
tion laid in my LaSalle training. 1 heartily endorse a
similar program (o any young person who is sincere
in his desire and determination to get ahead. LaSalle
will help him build the bridre from what he s to
what he wants to be; will enable him, through stud}r
to become a progressive factor in the business world.

Yes . . . LaSalle training can help you! It will en-
able vou ln emulate the thrilling climb towards suc-
cess that Mr. Dixon had if you, too, will seize the
opportunity and enroll in LaSalle’s Higher Account-
ancy Course. This course has trained over 1,350
C.P.A.'s—as well as more than 500,000 other business
preople.

Why not learn more about this great training? To
get full information costs you only the price of a
postage stamp. And from this 3c investment may
come 4 position which will pay you much more than
you're carning now. Send coupon below today.

o — . i —— — ——————— — T —

LaSalle Extension University

Dept. 1164-HR Chicago
The school that has trained over 1,350 C.P.A's

Please send me full in-
formation about your
training in Higher Ac-
countancy and your
free booklet, **Ac-
countancy, the Pro=
fession That Pays."

Address

When writing pleaso mention Popular Mechanics

03A
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AT_CHRISTMAS GiFt

FOREST FIRE

RADIO
LAMP

Forest fire in full colors seems to really burn.

Smoke and flames rise through the trees—re-
flect on the lnke. This striking effect ia crented by an auto-
matie revolving oylinder ingide. Amnzes and delights every-
one. A novel and beautiful lamp, Picture is 5 handsome
reproduction of oil painting on parchment.  Artistic metal
top and base. Full sige. Complete, ready to plug in.

Now Only s oo

(Pareign aml Cansda 51 na

uw 10§ duww] rynneaqg

15319UI UY "9IA0UW Palojod ¥ §8 [8al arnjoud ag)

13 1 Juaf] -awoy A
wd Fuduwyo 949 uv Fusvo ‘dure]

pedusyv—SHHOM 11 MOH

B[, “9puys 1ajno juadn(suely 2yq) ydnoayy

Druty mmil Postsgs I"u.u]: : )

[ =n
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Send %1.00 bill or money order for dprﬂmpt i -

shipment, postage paid. PRINT your name and address = e
% inly, No lamps shipped Sea B OO
. 0. D, oor on approval, NIAGARA =5 ;'E_.i-e;:
BERm g oq B
GIFT SPECIAL | FALLS LAMP | | °° 2. o2
1 i ! ] Beautiful new picture. - Tl -
Bpecin]l discount to thoss who Falla really seems to sE® =
order several. Dozen lots, $10. flow. Price same ns - N
Bix, $5.50. Bhipped postpaid to | Love. 5 =E5E H'T'g
you or to separate addresses. H2smB g..__., E-

R = e .
IGNITION CO. SREI5E

52 Tompsett Ave. Omaha, Nebraska

ust @ handful,
| Laxiin2 e, ecither model.

with wnusual tooe and clar
band and SHORT WAYE

of parts with set
only B6.410.

i:'rul colorsi White
lack, Hrown, Hlpe an
Green. State color and [ op-
right or oblong model

ORDER MNOW!

TINYTONE RADIO CO.

Dept. P-11
Koarney, Mebraska

"= 7 1 World’s Smallest Loudspeaker Radios

Welght only 1.4
2 Uses twao
et hignin tobes—built-in aerial. Needs no grouml,

lidget BUILT-IN spealer reproduces all programs
Fa Tunecs

ldeal personal madio.
Operates on 110 wolt A.C. DLC. current any cycle.
K.{? of tubes and disgram
COMPLETELY WIRED ready to
|I!|%i.-n tfﬂut;.'lﬂmw 50e qlt::l.rn or §$8.90. rud
only 00—

T Dalancn, GUAKAN. /A"
TEED. Comes in beaus [§¥ -

o _!"1 -

is wanted. §

STOP Your Rupture
Worries!

Why worry and suffer any longer? Leamn
nb-uﬁt our perfected invent.{nn for all forms
of reducible rupture, Automatic air cushion
actinnhns an agent to assist Nature has
brought happiness to thousands. Permifa
natural strengthening of the weakened
musecles. Weigfns but a few ounces, is incon-
spicuous and sanitary. No obnoxious sprin
or hard pads. No salves or plasters, Durable,
cheap. Sent on trial to prove it. Beware
O.E.Brosks. Inventor of jmitations. MNever sold in stores or by
agents. Write today for full information sent free in plain
envelope. All corm ence confidential.

BROOKS COMPANY, 111F State St..Marshall, Mich.

Then. Hine
Multl-pur-

srodbenst

for

'l.*"

“Nufend Giants"
weigh up to 3 Ibs. each!

START BACKYARD—GOOD POSSIBILITIES
Pair of breeders lays 10,000 eggs yearly! Frogs sell up to $5.00 per
dozen! Compare with uthﬁ:ﬁi‘mtuukl

As originators of “ennned frog legs" we are
wﬂ nl-l]' FI'IIES! developing one of the world's largest frog
markets, Canned frog legs now on sale in most large cities,

: | We believe frog raising is one
n“'_l'lﬁt".la F"“"E' of America's most  promising
new industries. Get the facts today! Bes what others are
Iln‘.':t-ll!'i“j"l doing q-l.re.ud.v! Our big, free Mustrated book "A
%{jﬁﬁl}:{_ﬂ Froge” explains everything in detail. Send for it
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PRICED 'WAY
BELOW OTHERS

Beautiful!
Extra Durable!

MORE HEAT!
No Basement Needed

Wonderful for homes, stores, oe
Entlrely automatle—requires no
attintion —  temperature nover
varies, No dirt, no ashes, Now
“Inner, Heating Unit” hos 20
extra beating surface—idevelops
amazing volume of heat. Pours up
through top grill. walls remain
eool.  Humidines and elreulatis
the alr.  Dullt of eopper-bearing
steel—heavier than usually ised
—more  durahle Eleotrically
welded intonsolld unit. Handsome
ae-finest furnlture. 4 siges—/I{or
small homes up to large stores, ol e
Usess low-priced oll. One flling of
tank heats aversge home up to §
days In below-lreezing weather

FREE BOOK!

Amazing Low Price!

Write flodny for free houkled,
pimny phiotos, (o] deinils, and the
v Priss. BENID NOW?!

n-ﬁ’[ Hll ?-Ii.nslllr;ulrri k-

iy
M-Illu: LATg,

Dwaler Offer, ‘*"t "'i'."'ll Bpecinl
LAc OIL BURNER CO.
1118 Unien St. Griawald, lawa
ABOUT BETTER

NEW FREE BOOK “°°;oes"n

TELEVISION, RADIO, SOUND PICTURES

IIIrJ|||

Complete Line 0il Burners!

]'ul--l':- T |
Wi k" neridel i

ype lnprner grestest valie bnbwn PricEn
R10U wider
WIITE!

I | I‘lE HKEY TO SUCCESS'™ today,
| uf SOUND PrCTIuIHEE

klll Wt

i a Lrighters [RRRFELS I T

1} Wirkie

| I:lal-‘urcst s Training, Inc., 1109 Center, Dept 11, Chizage

Eaminy

GUARANTEED FOR LIFE

MONEY BACK GUARANTEE
WITH EACH PEN SET

SAMPLE 30¢

Zav el = i = =
Buggested selllng pried '-'H Mo, HOL  Vaenum pen set withoul
box. Conaists of: fountain pen Atted with the litest |u
stalnless didum polnt, yaetom fller and tronsparent h.u:‘r--a
chanleal pencil o matelh.  Comes (0 attractive mottled colorms.
(Bend for FILEE Wholsale Catalog of 3000 kst sellers.)

SPORS CO, 9-36 MAIN ST,, Le Center, Minn.
STUDY SYSTEMS 1819 B'WAY, N.Y.C

PMepse send froe hooklet about how T emn
train for O ecareer o one of oday's hig (o=
dustries checked below for the total swm of $340,

glppllﬂ Electricily

_\[. -

Diess]l Engines
| @il Burners
Television

] Alr Conditioning
|| Refrigeration
T~ Avlation

Rad io
Heon Signs

65A

..and Il tell you

e by page, how
| ‘:‘:Jaget a steady

GOV'T JOB

Through this book I've shown thousands of fellows how to
get the well-paid, permonent classified vivil serviee jobs they
pow hold, Let me send it to you, FREE. I'I tell yuu how to
say good-bye to lny-offs and “hard times” FOREVER. Here

are some of the pointers I'll give vou:
nverage 2 more a year than in other jobs.

Page 4
How You Pick Your Job—You choose 16 1 help
l‘l“ 9 in.u get it Travel, or work In Washington or at
i

tells What Uncle Sam Plrjﬁ—ﬁqunrﬁi boss in
the world., - No more worry about layofs, and you

to 30 days'
th pay. Your

ome, Government has many openings.
How | Prepare You Quickly—TFor 5 yvears T was
Plﬂ Iz Civil Serviee Exanminer. I help you to get High
rating: FIRST jobs opse.
About Railses Every Year—Don't live on prom-
h'ﬂ Is legs: Unele Sam Increises your pay regularly, and
you gl i, avery week.
About Vacations With Pay—17
hﬂl Is vacation nnd 30 days’ sick-leave wip
boss s pencrous as well gs sieady,
If you're an American, 15 to 50, you may be o Rallway Mall Clerk,
Postmaster, Customs Service Man, Post OfMee Clerk, o get any
ong of the well=puid jols which ] tell wom J.L1.'M|1ll in my FIRRER
BODK. “How to Becure g Government Position,'' Lot me “talk™
to you about it tell you how my couch-
Ing helps you to get the jnh yon want e
OF your money h{ =top \mrniuL
about Chard times" nn[l lonsing vour job
Just ask me for this boak, Afall conpan
fod ey,

PATTERSON SCHOOL

#11 Case Bldg., Rochester, N. Y. k |
l-----------——n—-——u—

THUR R. PATTERSOHN, Civil Serviee Experi
FITT ERSON SCHOOL,
#11 Case Bidg.. !-:I“-!tlr. N. ¥.

Bepd me your bhig FREE RBOOK telling how T may secure o
posicion with the U, 8 Government paying from $1.550 to $3.300
# vear, with exeellent chunees for advancement. This doesn't
nbligate me in ARY WaY.

MAME; . .:.-cisnssaibasans

ADDHRERS,

CITY - B EATE cc s vasaiisssds
When writing please mention Populor Mechunics



FRE THESE VALUABLE
GUIDES FOR INVENTORS

oA Lnaw & Co, Regluered Patents Atornsvi. iee
specialisty in ohtEming all clames of po

minrhy and lllwu.:i.u W hive rr.H.JI "
samds of nveniors. Chr clicnn in # many lafge
Magisnal Cosrparavioes oy well & individeals, YV ous
P are ildaiddadd

fow

amy 1 ¥ i
Proveeer Yo “Rugmeriimmy

liliie Youis Iovention™,

Fll muy wndd chip thex wunos below, Send (oo iedsy
Rumnmber . delay can menm lown in [RREEIN] IMEIEEFS

==Ll LT Ow Dwitrd Lingres o o o - -
DEPT. A-11, SMOW BLDG., WASH., D, C.
o] wivhout obligamon on my part

o together with yost twn
suggenmans D How Ta

FLEASE PEINT MAME Lioaniy)

BUILDING -

for examination

BIG VOLUMES

Don't send un & eent—just your names and

fidresh und we ihip all of these books
1o ¥oi for ten days free examinotion.,
Look them over careiully, soe hiow essy i is o
find ot 1 ; Ak Lo Wi,
utl weant

e Are =3 Jow tha
Bl have thein on hand {9 iy refere
Blllioni of dollars are Leimp wsod o mako
and the g Moderpizmticn Program aTors the
I'-u":.'-';i P 1;:; t-*l'!E.IIJI-n.- moeey carpantecs have
ever known. A Heady? Can you resmodel
from atart 5.& finlsh—do you know the frichs of uluﬁalum.:hym: il
ete.? Here's your chanee to get thesn fnclbi—quickly—easily, without
study or work—just put your ingoer on what you want to know Instantly.

Carpenters, Architects, Home
m A pold mine of facts ean often be converted Into & gold
milnge of dollnrs, for builders save money and leorm ﬁ:w
to make more money with the five big books on architecture, carpeniey
and bullding, Carponters make themselves contractors by lewrning how
o estimate correcily; eontractors are able to handle bigrger and more
fwﬂlﬂhlf jobis by lermming how the big fellows oo it. Men who want o
wild homes enn shve money by learning how it should be done,

new JiMy Index puts bhefore your eves wilhout wasted time, the

yorid Wafib 1o kniow. Nothl T{w._-rluu'huﬂ_ Usn of tools, buillding construcs
tion, heating, lightingr, plumbing, architectural drowing all covered,

10
ts (V2] Included
Complote set of drawing Instruments If
u send for Chess buildp books NOW,
hike instrumoents are made of the Anest
Gorman  sillver, ars llpml.ukl:i Beeurate
and are pocked In velvet lined leathereilo
BII:F#I §10 value, but free to

WHLE.
American Teehnical Saclety A - —

Drexel Ave. at B88th St., Dept. GBI, Chicago, Il

L would likp to look ot the hive books descritesd obove, Bond them on
yorur froe offer, T will L::u.r the few cents delivery eharges only and will
expminn them thoroughly and return them lnr{qrn duys unless [ Jiks
l!lf.-mdl in which case will meEnd ¥ou 200 and after that §5.00 P
month until the tolel price of onl 18,80 is pald. You are also to send
me the llrnl'l.lr-l.? Instruments and consulting mumbershilp certificate of
the American Technical Socloty, without extra churge.

L L L ——

e | ——

e T e PP S R e e T — Sy —

Plesse atinch letler siating age, employer's name and adidress
of at leawk ono business man as @ reference. and that

YuPULAR MECHANICS ADVERTISING SECTION
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MAKE THINGS

HAVE FUN!

Get Popular Mechanics Famous

4000 ldeas,
Plans, Thrills,
Including

BOY MECHANIC
il‘:l?l‘ﬂl:ﬂ

Engines This ia it Fellowa! Here's what youn want! You
Wind Wagms know iv'a the fellow who can do things—make

ll'*ll :’th":l' things that “work"” mnd “go”'—that’s the king-
M’;::‘;_d;'n::nd, pin m every school and neighborhood. Get tha
Bwings “Boy Meohanie” and snjoy that popalarity
Cilidere yoursell, Them famous books give thousands of
;{:};I émlﬂdhﬂ plans, kinks, and articles on everyihing tha

Model Halwnyn average boy wants to do and make for himself,

Water Whesls

Pils Dirivers H
4 Big Books —7x10%2 Inches
Shnp Machinery A total of 4,000 woniderful dess you enn use at
;::'H:'HE:'M“' the workhench; in eamp; on land or water; win-
Fabegenn® ter or mammer. Something for every ploce—ev-
Hak Hleds ory tima. Ench book is differont—>hns sbout 460
i -"I'-""'L!“"' paxes, hundreds of pietures. Anyone enn under-
Ete. Ete, Bic stand and use them, Send 82 for Book 1. 2. 3 or
4. Whole sot for £7.00, Hent €.0.D. if you live
inU.B. or ponnesaiomn. Junt pay poatman. OHie
o e * ;.-uum“ n rder at least one —fry

‘? one—today.

POPULAR MECHANICS PRESS, Ram 11384
200 East Ontarle 5t. Chicago

3y

900 WORKSHOP IDEAS!

How to Make Articles of Beauty and Utility that Sell
Get the most out of your hobby, Turn your ”M AKE IT

Wark Shop bours into profit, The "Make It "
Yoursell” book nhu“LEnu. what to makes YOURSEL.F ?
INCLUDES:

and bow to make it, with that " professions]

toush’ = mods ls=—toya—uselul

-{-muti:;lmirl- of all kirhqui

Neowost tion—480 pages, B2 ! =

pictures, 7 x 10 inches; Sent E"r":_ﬁm:i!q .F“-“‘];

postpaid for 83.00 or in U, 5. and b B et oo
Equipment—Auto Rinks
—HRadle Equipment—
Workshop Tools and

possesaiona C.0.L.=—you pay
postmsn.
Order Now. q’

POPULAR Muchinery. Articlea
MECHANICS on Working: Waad,
PRESS, Metal, Leather,
Room 11368 Glass, Ete., Eic.,
200 Easl Dnfarlo Ete.
Sireal, CHICAGD

POPULAR
MECHANICS
NEWBOOK
CATALOG

Every man who rends Mopular
Mechanies will want this new
1038 illustrated eatalogue of
practiesl, hr'lp!'ul pnd mogey
making ka.

1t describes awer 5,000 nformative and
nutheritative books, slphaletically ar=
ranged umder & thousand sihjerbe—
ov-gl-h-kna fremm AUCIDENRT FRE-
VENTION 40 X-RAYA, Ji's an
amaging guides io the workd's BEST
funatiesl skn, Tou mind ses i Lo
A cinie its walue, Omly Hmited edis
tinn printed. Send your name and
alddroes il Lhifes cent AtAmp L0 fover
posiage on your copy. Do it today

Popular Mechanics Press
200 E. Ontario 5t., Chicago
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MADE HUSBAND
ORAGGY

HL ]Ubl‘. didn't feel like ka
or play. Always draggy \
and worn out—often cross
andirritable. Butlikesomany
women, his wife knew about
Nature's Remedy (WR Tab- i

lets). She put him wise. He found out what an
astonishing difference there was in this purel
vegetable tive. Not merely partial reliel.
Instead thorough, cleansing action that aided
in ridding his system of pmsnnnus wﬂsm o=
freshed him, made him feel like a “million.” Tr:.r
NR Tablets yourself. Note how gentle they are

and non-habit
forming. 25 tablets TO-NICHT
?EEEE;;ILES at any TOMORROW ALRIGHT

m . s’:-'c:-hmu ﬂ.ﬁ%ﬁhﬁﬁ g ey Eu?‘

ITG H

« «» +STOPPED IN ONE MINUTE.: « .

Are you tormented with the itching tortures of eczema,
rashes, nthlete’s foot, eruptions, or other skin afflictions?
For quick and happy relief, use Dr. Dennis’ cooling,
antiseptic, liquid D.D.D. PreEscripTiON, Its gentle oils
soothe the irritated skin. Clear, greaseless and stain-
less — dries fast. Stops itching instantlv, A 35¢ trial
bottle, at any drug stores, proves it—or money back.

No JOKE To BE DEAF

=Every deak person Knows that—

Mr. Way made himezelf hiear his watch tiek nfter
1 denf for twenty-live yenrs, withhis Arti-

1|{'l,!fb.l.ll' Druma, Ho wore Lhem dayand night.

-

;They stopped his head
noisen. Theyare invisibla
andeomfortable no wires
or butteries. Write for
A TRUE BTORY. Also
:‘ bocklet on Deafness, Artifieial Kar Drum
b THE WAY COMPANY
'h'. 20 Holmano Hidg, Datrolt, Michigan

BUCHSTEIN'S FIBRE LIMB

18 soothipng to your stump-—

strong, cool, neat, light, Easy

ayments, Braces for ail des
rmltlm Agents wanted.
. BUCHSTEIN COD.

Send ior Cataiog Today L401] Erun. So., MINNEAPOLIS, MINN,

for you severy week
raiglng ROYAL sqguab
baby birds, Orders walting
for hundreds of thou=
sands. Easy to ralee. You get your money
for them when only 25 days old. Send 3-et.
U. S, stamp for partioulars and pleture book*
Write PR COMPANY, 635 Howard St.,

Melrose, Massachusetis. RHRefer any bank,

RAISE RABBITS FOR US

“:f_:hd.g.-_.*.z#:r*- T hn.;m_.f:-é’?.,g

m- T wred them. I’:l'.l.“i'-n:- 10 cents, dresm
€0, §01  Msin Bi, Holmes Park, Me,

When writing please mention Popular Mechanics
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Fhavis thact haclihy T AN

oo that Men and Women Admire!

FREE TRIAL!

,

0 A
Y

IMPROVES YOUR APPEARANCE 1009
DDN'T lose that rugged“outdoor” appearance

. . . that healthy out-in-the-sun-and-wind
color, just because you can nolonger get out in the sunshine
ina bathing suit! You can keep that tan and get even more if
Fuu wish it, n;dhrm lé'lt prﬁr tf%lmusrugwmu;l:lnl ;I:}tu:.
o T e your weak-onds i Balm Beach!

PO R g bl i

coat of tan has a surprising effect on your
E usiness success. ¥ ou look healthy and virile and instantly
command mieention, Your pros us appearance makes
people want to do business with you. Salesmen find their
sales actually increase after they have acquired a real bronze
tan! And vou will find yourself more popular, for both men
and women are amracted by that healthy outdoor Jook!

IMPROVES HEALTH AS wﬂ.l. AS APPEARANCE!
Eﬂ"l‘h: appearance of health is based on actual fact—for
went exposure to the ultra-violet rays of the sun tones

the entire system, stimulates the y inio energy
\'m.luy. increases activity, builds up resistance to
colds . . . . and mids in clearing up many skin diseases,

4 TIMES AS POWERFUL AS THE SUMMER SUN!

B Now Health Ray has made a really high quality, genuine
carbon-arc sun lamp available nt & price within the reach of
all—%$7.95. In 15 minutes WJIE“M Health Ray lamp you
can get the equivalent ultra-violet radiation of an hour in
summer sunshine. Compact, convenient, easy o Operate,
approved h;r many of the finest testing laboratories in the
munr.ry this lu:np will be the greatest investment you ever
! But don't take nurwur for it m=gest 1t for 7 days at

uur e:pcn:e. You can't lose, and rml can gain so much...
mail the coupon for complete information today. .. NOW]

IF YOU WANT SUNM-LAMP AT ONCE
WITHOUT WAITING FOR LITERATURE
Send $1 and l.lrng wlll be shipped at nm:l: —try
'.F days— 5 alance or get your dollar E..
Or send El? 9% with urdi:r, and we will include one
box of ten carbons and bottle of Sun Tan Oil FREE,
7-day money back guarantee protecrs you fully!

HEALTH RAY MFG. CO., INC., 342 WEST 14TH ST.N. Y. C.

FOR EVERY MEMBER
OF THE FAMILY

00 pepoSIT

Ee
' BUYS IT!

. ren
TEST IT AT OUR EXPENSE— SEND FOR FREE TRIAL OFFER!

HEALTH RAY MFG. CO. INC,,
342 W.14th Street, Dept. 1411, New York City

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

DUV o o T A AR

Please write Mr., r"rl'r:., or Miss




MASTER SALESMAN!

The man who brings in the orders is the man who gets the big
money. Business ean't EXIST without salesmen for there is no
proft without sales. Almost anybody ean sell but to bea REAL
salesman, to loin the blg money class, to be at the top of the

roll and in line for exeoutive }maltlnnn o must know “'tha
E‘ﬂks of the trade.” the seeming le things that star sales-
men use to gét the name on the line. There are oppor-
tunities galore for this type of tuun.. l'ur competition is keen and
industry wants men who know how to meet buyers, to get thelr
confidence and a big bateh of orders.

Home Training Fits You fnr

in the small army of sueeeossful men I:l:mr ths i« =

E 3 PAY in the farm of salary or commisssoa. (har I '| "
o the cxperience of i houwsands of men. Many of Lhe

'r:m may o=l in & few short months, Loarn the H| ||| way o =oll
mistakess snd you should be able to gualily for & big pay b,

n about the metho

FREE=:

BALESMANSHIF" withoul aps peany of cosl .III ;
gntion. BEND THE LUL PON NOW.

e e e ————— — ————
Hathonal Balesmon's Training Association, Dept, B-108
21 W. Elm Street, Chiengo, Ilinais,

You may send o free snd postpaid. details of your Balosmen’s T
1 copy of your book “THE EEY TO MASTER BALESMANSHITD

not uhligate me in smy way.

W .':
Elisninste

Iulur. Plan and
Thiz dees

==

LT T

Address, . .uveorrncnrns-

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

Picture the ?in:r of playing a snappy i‘nxt.mt dreamy waltz or
mellow old favorite on the Xylorimba, o reason why vou
shouldn't! Xylorimba is emslest of instruments to play and
yet the most apectacular. In constant demand by orchestras,
radio stations, at lodge meetings and parties, Marvelous
opportunity to incresse popularity, make big spare-time
money. No bothersome practice or exercisea. With Free easy
lessons you actually Start to Play Very First Day.

BIG FREE BOOK tells all about Deagan line, liberal trial
offer and ensy payments, Send coupon today for your free copy.
J. C. Deagan, Inc., Dept. 9458, 1770 Berteau Ave., Chicago

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

Name......

When writing please mention Popular Mechanics
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ge 31t $R10,00 at A5, Other
L Lagul B x

Postal Life Insurance Company
Dept. BD-177, 511 Fifth Ave., New York

PRINT 5w~ 104 aThousand!

World’s Lowest Priced
Rotary Letter Prmter

Prift-{k-['reas—amazing new neces -|I3 Frinfis
ta ful s, Prioe

rofits request
LI PAID. "1|||I| tlom gusrntecd,
'OFISSIDHlL PRODUCTS, Dagt, 1110, Siwvertan, Okia

MAKE PRODUCTS AT HOME— 7' mioi:

exirngin cigse hold  nesesaiities Chemien
In.l- I lust add waier, HNeo experien
Il poutek]l of hire agenis
|Il-r [TH ||||r qull J.II. fnota

STAMDARD CHEMICAL COD.
11 E. Second St., Dept. C-116, Dayten, Dhis

PLAY A SAW!

Produee wonderful musio in 5 dayw
.auickly play popular and classical
numbers, No notea to resd, no dreary
pragtice — puccoss guaraniosd. Bince
1924 thousands of my students have
amaged [riends, starred in shows and
broadessting orchestras. Withont obliga=-
thai, write for § DAY TRIAL OFFER now.

MUSSEHL & WESTPHAL
100 Water St., Fort Atkinson, Wis,

") - MECHANICS
& WELDERS

GOOD JOBS and
Mighty GOOD PAY

Do you want to earn big money?
know which of the followin
You learn by doing. Practical work. xpert
teachers. Low tuition. Personal attention. It
will pay you to investigate AT ONCE., Just check
the courses you'd like to take and mall today.
You will receive full information, absolutely
without cost or obligation. But don't delay.

Check the Trade You'd Like %o Learn

] Aute Mechanics O Welding
1 Aute Collision O Spray Painting
[ Metal Finishing O Toerch Soldering

ed, L1}
Bekd mRmE [ag

If so let us
trades vou prefer.

NOMRE (ciasssnsspasissisnnnnsssss B s s e e PP g

Address
Mail the above to

MICHIGA

TRADE SCHOOL

3758 Woodward Avenue DETROIT, MICH.

CIRL !"J_'JLF
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ANY BOOK IN PRINT!

dellvered at vour door. We pay pestage. Standard
suthors, new books, popular editions, fietlon, refer-
ence, medieal, mechanieal, children's books, ete.—
all at |u-rmtnd uﬂnﬂ- Bend card now for
Clarkson’s 19036 Catalog,
FHEE Write I‘nr our great llostrated book eat-
nlog. A short courss In lUternture. Tho
huyin{ﬂ:uldn of 300,000 book lovers, The answer ta
ristmas gift problem. FREE if you write
OW--TODAY!
CLARKSON PUBLISHING COMPANY
1259 5. Wabash Ave. CHICAGO, ILLINODIS

TAMMERER

write for our Free List of ethical schools
that correct stammeri
ETAM III'.!I'.IIE GuUILD
Bt.—Buite B3 BOSTOM,

Entertaln for all mhm Bend $1.00 for Laugh
Pmduu‘- Pm:mm I 23 Trick I“}rl.winFn with In-
mJ of Chalk Talk Suppl
IhLIIl. ART il: VICE. Dapt. K, ﬂllllh Wis.
We Guarantee
to teach you for0lge
week. Full jprir-
'p:&lah;anﬂEE- Write
NN INSTITUTE, 3019 N. 24 Place, Dept. PM-11, Milwaukee, Wis.
Negihwest, home of Adeox Beoheol is hat sput
of Difenel emplayment. Fisest imining. Esinlslnbed
27 years. BHuoressful gradusies everywhem. Esm
Eﬂ ronm and boerd whils lsarming. Bead for FREE
g, di-page. Diesel Behoal Calalog
L. L. ADCOX TRADE SCHOOL

Dept. 18 Portland, Oregon
ENGINEERING, hrul.dmung avi-
atlon and pnl'lm lo, servicing,

RA D I marine and Morse t.e phy taught
thoroughly. Nine mon mu'lnee

course equlvalent to three years’ college madlo work. Behool

lished 1874, All expenses low. Catalog free,

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

GOVERNH[NI
JOBS

$1260 to $2100 YEAR
MEN—WOMEN

Many appointments being ff F"ﬂw? I;;:;I;ute

e ——

made. Common edu- ff Rochester, N. Y.
cation usually suf- 7 Gentlemen:  Rush to
fich o me, FREE of charge, list
cient, @ of U. S Government hig
i ) pay jobs obtainable. Send
iM.I.Il (:.'-oupon Qo FREE 32-page book descriling
lmmedu.telr. galaries, vacations, hours, wnrk{.
eic, Tell me how to get one o
H“",‘ f’r these johs.
’

ff .\'i.m: ----------- I EEERE ] AL IR EERRREE L] -
I‘f _'ﬂ-t]df'l:ﬁ.ﬁ;p ------------------ FEEE R R R R W R
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™ 2Rl sQUERR
< JRAINS DONT

IF RUSTY brains did squeak, no one would
have to warn you against trying to get ahead
in a modern world with antiquated training!
Keeping your brain modern is just as impor-
tant as keeping plant equipment meodern.
The best way to keep your brain up to date
is to keep your training up to date. The busi=
ness of modernizing men's training is the
business of the International Correspondence.
Schools. If your pay envelope "

is too thin, this coupon can : : e
be the first step towards '
changing the whole course
of your life.

- MAKF MORE
© MONEY
SCHONLS

INTERMATIONAL COBBRESPONDENGE

Box 5641-H, Seranton, Penna.g

Without obligation, pleass send full partlculars about the subject
before which I have marked X:

TECHNICAL AND
O Architest
Architestural Dieafinmun
tuililing Estimnting
Contraetor aned Bublder

INDUSTRIAL COURSES
[ L¥iesnl Fngines
O Awiantion Eog.
H Mumbing
0O Air Conditioning [ Helriesrntion

O Auto Meclinule
! Hentirig

= [

1
O Struetural Dieaftsmsn Ll Steam Engineer
O Burusturs] Eoginees L] Btenm Elegirie Englooer
1 Elegirical Engineer O Mprine Enginesr
1 Eleptrie Lighting 0 Clivil Englneer [ Highway Engineer
[ Welding, Elsctrie nmnl Gaa O Bridge Engineer
| Henaling Bhop Rlusprines [ Bridge and Building Foraman
O Telegraph Enginier ] h :ruruu: nnd '-lr-rmn-:
[ Telephone Work O Rmelics D I, laossmotives [ Alr Brakes
O Mechanienl l'._nl'lrm-r 5 H . Bection Foremin

1. R, Signalmen
O Toolmaker [ Chemistry

[ Cosl Minkng

[ Xavigatinn

[ Cotton Manufsctaring

O Woolen Manufncturing

O Hewt Treatmeni of Metils [ Agriculturs O Fruit Growing
Manageament of [nveniinns O Poultery Farmlng

BUSINESE TRAINING COURSES

O Mechani=al Dimftanimn
1 Mapehinist

-1 Pateernmnaker

O Foundry Practice
1 Bheet Metnl Worker
71 Basilermaker

0O Pharmaoy

|

LI Avcouninnoy

O Busipnsss Mamnageoeent O Latierng Bhow Cards O Higne
O Inslustrinl Munagenmnt Ll Steungmphy and Ty ping i
O Traffic Manngemisnt O Civil Barvies 1 Mall Currier

[ Mnilway Miaidl [.irfh
2 okkesping [ Grande Bchool Bobisots
[ Bewretarial Work
O Cost Aceounmmnt

O 1kl Beligal Haljeoia
[ Callegs Preparntory

a

O Balesmanship 0 Advertining [ First Year College duhjr.rl-l

O Bervies Station Salesmnnship O Hiustrating o -'“1I'n“1"1=
U Business Corresgmamndoncs O Cartoaning O French

DOMESTIC SCIENCE COURBES
O Professional Diressomak ing a '.\Il llinery
nmd Designing 0 Fousds and Coakery
O Hame Dressmaking O Tea Room and Caleteria
0 Advaniesd Dressmaking Mansgement, Untering

N, ... [ | SN— .-

MR, o rericmnatrbses s sr i nA Ty i e e s b i i S B o i

Ciy.... o0 wo i turfe, .

Presgid Fomifiun. ..o ... i i e B e R i e a4
I opwa remide in L-mmirﬂ qulll this coupen fto the Iutermafional
Correapendence Sekools Conoedion, Limited, Monireal, Cancdo

When writing please mention Popular Mechanics



Some of the new stamps which have been made available to collectors re-
cently and which include many interesting and beautiful designs

to collectors plays an important part in
the postal program of most countries.

France has issued stamps to honor the
centenary of Rouget de Lisle, author of
the Marseillaise, and for the one hundred
and fiftieth anniversary of the death of
Pilatre de Rozier, pioneer balloonist. Her
most recent issues honor the famous
French socialist, Jean Jaures, and the
Canadian monument at Vimy Ridge. Ger-
many has issued two values for the Inter-
national Health congress at Hamburg.
Brazil has a symbolic design to honor the
Eucharistic congress.

A bicolored set of four values in very
large size has been issued by the Domin-
ican Republie. These show a view of the
ocean drive known as George Washington
avenue in Cuidad Trujillo, and have an
inset portrait of President Trujillo at the
upper right. Italy has stamps inscribed
“Etiopia,” in Italian and Amharic, show-
ing the portrait of Victor Emmanuel of

POPULAR MECHANICS ADVERTISING SECTION

STAMPS and COLLECTING

{Continued from page 34A)

Italy, and bearing the in-
scription of “Poste Colo-
niali Italiane,” A new
stamp from Jugoslavia
shows a portrait of
Nikola Telsa.

A novel set has been
issued by Netherlands for
the three hundredth an-
niversary of the Utrecht
University Foundation.
The six-cent stampshows
a profile of Pallas Athene,
and a twelve and one-
half cent shows the por-
trait of Gysbertus Voetius.
Danzig has a series of
stamps to mark the one
hundred twenty-fifth an-
niversary of the founda-
tion of the city of Brosen,
and Cuba honors Gomez
with two stamps.

The stamp mistake of
the year will be found in
the Bermuda stamp pic-
tured in this column last
month. The yacht upon
that stamp was to be the
*Viking,” owned in Ber-
muda, but a mixup occurred and the stamp
shows the “Lucie,” owned by an American.

The Cover Collector

Interesting covers from Shanghai with
the postal markings of all foreign men-of-
war in the harbor on stamps of their re-
spective countries, and with a United
States stamp and naval cancellation may
be obtained through J. N. Lawrence, Reg-
imental Hospital, 4th Reg't., U. S. Marines,
Shanghai, China, c¢/o Postmaster, San
Francisco. Send twenty cents in coin to
cover everything.

Coin Notes

An interesting commemorative half dol-
lar will be issued in connection with the
one hundredth anniversary of the estab-
lishment of Bridgeport, Conn. It will bear
the portrait of P. T. Barnum.
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ITHIS COMPLETE, SIMPLE, PRACTICAL COURSE
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU

A Complete Mastery of
MATHEMATICS

Propare now to advanece yoursell
to an important job by Mathe-
matics Training. Mathematics
18 the foundation of all me-
chanical and scientific work,
and of all business or industry
based on seienee. Without
this essential knowledge even

the most capable man is left be-
hind while others forge ahead
to better jobs, bigger contracts,
more money, You need mathe-
maties to solve technical prob-
lems and to improve, speed up
and check on your work and
the work of others.

Now you can learn mathe-
matics by an easy, inexpensive
and time-saving method. A
very simple and extremely in-
teresting course in book form
has been prepared for yvou by
an expert who has devoted a
lifetime to teaching practieal
men the fundamentals of this
important subject.

MATHEMATICS
FOR SELF-STUDY

By J. E. Thompson, B.5., A.M.,
Dept. of Mathematics,
Pratt Institute

ak
These books start right from the be-
ginning with a review of arithmetie
A cmplgtg that gives you all speein]l short-cuts
Course and and trick methods that snve countleas
u n hours of your time. Then they go
Reference right into higher mathematics and
ghow you how simple it is when an
Library in expert explains it for you.  In no time
5 vﬂ’u mes at all you will be tackling with easo
Anithuisetls the most difficult questions on this
Algebra subject.

m;;g s An Expert’s
Caleulus | Simplified Methods
1598 Pages Iustraled | Mr. Thompaon, the suthor of these
books, has hoad many vears' experi-

ence in muathematieal training. He
presents esch practical method and problem in the elearest,
simplest way, He gets right down to the kind of information

that you need in your daily work,
Send No Money—Mail This Coupon
for FREE EXAMINATION

— e i S e S S — — — — e — — — — — —

D. Van Nostrand Co., Inc., 250 Fourth Ave., New York

Bend me MATHEMA'T‘I[ 3 FOR SELF-STUDY In § |
volumes, Within 10 daye I will elther return the booaks or

senid you 205 as Nrst payment and 200 per month for 3 I
months—total $8.95 (59 diseount for eash).
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Address . ..

City and State. ..
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Address .
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Every Needed Fact, Figure, Formula,
Every Shortcut and Special Method
in the

WHOLE FIELD ojf
MATHEMATICS

Now in ONE Handy Volume

For the firet time you enn have this wealth of practical mathe-
matical information, eovering every trade and business, ron-
densed into one handy book Tor e sk reference.  This valume
puts right at vour finger tipe instant facts and formulus for
making every kind of mathematioal ealoulstion.  From hun-
dreds of different gourees, this priccless information has heen
gnthered  together, boiled down
into hrief, simple Innguage, anid
npplied to aetuil problems., Every
minn in business, cvery man in the
mnthematical trades, every man
who over uses i tool or hns to make
coleulations or estimates in office,
shiop, or home, will find here a
treasury of monev-making,
money-saving ideas,

THE
HANDBOOK
OF APPLIED
MATHEMATICS

No previous knowledge of mathematios 1s
nivedied No study 5§ required. ‘The

specilie Information you want is easy to
tnd, by looking It up in the Index. Tha

N b el
Entirely NEW | i mediods elliy
Greatly ENLARGED

tieal methods, easily-
H!'I'IHHI throughout. :rrw. ox e ed

wonrked formulas for solv-
N Brope, Wit 8 wealth NEW MA-

Ing vvanP rohlem.
Thousanids of spesiiie ax-
amples show you just
TERIAL in all seciions, The subjecis how to make your enl-
af pulleys, prarms, the use of the silde enlations, If your work
rule, and weighls and measures have
been Ereally  lemrthoned. Valuable
new sociions deal with the iopics of
strength of neklerials, papering, glaz-
ingr, and radin. Ample neow m.l.n:lrlll
pas been furnished on machine shop
F wethoe mangd sheel m e tal work.
inally. an entirely wew treatment
covers exhaustively the great feld of

Involves mathematics in
any way this oomplete
reference handbook = an
Indispensable part of your
equipment, It is an nmaz-
Iny time saver for any one
tﬂhmrhntl with engineer-

business mathematies. In_ ila new I' hI.‘l:.":II'I'I:cl.HI'l‘, clee-
FiRrTTL., :nnr:l than ever before, this t"[ mechankes, Fon=
Dook will wirpribly s mioss: Gupore ntruuli-r.ln nutomobiles
innt nnd puzzlin robilems, " .

MG Incrasie In Price machinery, printing, or-

any other industrial
waork: or with aceounting,
auditing, manuimeturing,
ooslE, LAYXes, oF ANy other
business mathematies. No practienl man, no houss aowner who
makes an oeanslonal Fepalr, ho one whio has & home work-shop ean
afford to be without the valuable Information gulekly found Iu ithis
book. A few of the subjects covered:

T34 DPages Lavishly
Sirong Toth  Binding.
Glg x 8 inches.

II1 usitrnted.
Page Hize

Arithmetic Excavations and Meehanies Sheet Metal Work
{including Slide Foundations Painting Radio
Rule) Conerate Plumbing Electricity
Algebra Brickwork Glazing (D.C. and A.C.)
Grometry Carpentry and  Paper Hanging  Print Shop
Tri nometry Building Heating Business
Weights and Lathing and Machine Shop Mathematics
Meoasures Plastering Automotive Shop Accounting

EXAMINE THIS BOOK FREE

Send No Money—Mail This Coupeon

| D. VAN NOSTRAND CO.. 250 Fourth Ave., New York |
[ Bend me on approval The Handbook of Apptled Mathe- I
FRalicy Within & dave witer 1 recolve the hank, 1 ran me=
[ turn it and owe nothing, I 1 keep it, 1 will send you 52060 I
t ns first puyment and I will rm.'i, 2 1]] manthly therealter for I
2 months—86.00 in all. (5% discount lor cash.)
I 0 R P e B Rt e S S b A vk e I
I[ Address. .. T B e L A e I |
I City . . S SPhr e P P R P Btate. . .. O
I 565 ] o T R e S e e e e St |
I Acldress. . AP T et 7 = ey LM e Mo 2 A5 |
I FORk FREE CATALOG u,.f' best books of prufhml in- I
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ALL'S
WELL y
THAT ENDS WELL

MARNY THARNKS FOR THE

BIRTHDSY GIFT, CHUBBINS -

BUT HOW COME YOU GAVE

ME THIS JAR OF ‘I'CJEACCG?

TS THAT HARSH BDRAND [ GOOD GRIEF/
UNCLE = 1 GOT YOUR
ICALDWELL \) - PRESENT
HAS SMOKED MI¥ED WwATH
FOR FIFTEEW

YEARS

/ UNCLE CALDWELL'S
HIS BIRTHDAY IS
THE SAME DATE

NO, 1 WOULDN'T WRITE HIM, IF
I WERE YOU. UNCLE HATES
EXCUSES AND HE NEVER
FORGIVES OR FORGETS A
M'I?TAHE'. HE IE-N'T TR -
NAMED ‘CRUSTY @LW'EL’
FOR WOTHIMNG - HELL
HERE IN TWO

4 1 HoPE HE WON'T BE
‘ TOO TOUGH =1 WANTHIS

APDROVAL ON AFAMILY
BUSINESS DEAL

WELL, WELL LITTLE CHUBBINS,
YOU'RE PRETTIER'N EVER.
POB, YOou OLD RAaSCAL—
YOoU DOM'T LOOK A DAY
QLDERS

PRINCE ALBERT GUARANTEES SATISFACTION

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. {Si;nd]

COOL, MILD, TASTY SMOKING

Right on the back of the Prince Albert tin it says:
"Prince Albert is prepared under the process dis-
covered in making experiments to produce the mosé
delightful and wholesome tobacco.”” Prince Albert is
"erimp cut,” with the "bite” removed, made of choice
tobaccos. Make Prince Albert your tobacco! P. A, is
swell “makin's" for roll-your-own cigarettes too.

THE NATIONAL

R. J. Reynolds Tobaceo Co., Winston-Salem, N.C
p RINEE AI.H ERT Jox smoKe!

JUNCLE, YOU'VE M\ YEP!I I TRIED SOME
CHANGED AND DID
iy EYES DECEWE ME
IOR WAS THAT PRINCE | A TASTY FLAVOR
ALBERT YOU JuST
LOADED 1N YOUR [ SMART EﬂL,TMT

THAT RACHUBEING
JSENT BE, MARLWHAT

ITHAS! DERMN

PIPE? CHUBBINS !

2 cRIMPICUT!
tONGBURMING |PIPE'AND
'|[| CIGARETTE /TOBACCO|

50 pipefuls of fra-

grant tobacco in every
2-0z. tin of Prince Albert

Wﬁtu Wr‘IHHJ l'ﬂ mﬁ frﬂaﬂla ph‘ﬂh‘: !IJ-!;‘II”I'H'I. Fupui‘m Meohanics &
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'y Fire walkers clothed in as-
¢ bestos leaving burning plane

‘I
L
i IN a large field an airplane rests with
tail pointing upward, nose buried in
the ground. A group of men are gathered
_» about the ship and to passersby this seems
;, to be the scene of a serious accident. A
¥ closer inspection, however, reveals some-
* thing unusual about evervbody and ev-
- ~erything in this field.
f A man is emptying cans of gasoline into
-»'a deep tray beneath the wreck, and com-
bustible materials heaped about the fuse-
"[r' lage are also soaked with it, While puz-
, Zled. spectators gasp, another man delib-
“ erately applies a match to ‘the pile. Then,
with the exception of two men dressed in
what appear to be diving suits, everybody
runs for safety In a moment the entlre

% is bath in flames that 1 i en-
vt i

W T3

*

Lo

blazipg cockpit.
] ovd Orers
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Suddenly a movement is seen in the
midst of the flames. Inside the cockpit a
helmeted figure appears to be struggling
feebly for freedom. An excited Dnluub
points a shaking finger.

“There's a man inside,” he screams,
“trapped in the pilot’s seat!”

His words go unheeded. Several sec
onds pass, then the two shrouded figures
near the burning pile move closer to th .
flames and pass inside them. The hehnet%
ed man in the cockpit rises calmly from
the roaring inferno, and is lifted out by
his two assistants. They walk unconcern-
edly toward a man holding a stopwatch.

“Two minutes!” says the timekeeper.
“Everything 0.K.?"

“Absolutely,” replies the man from the

641
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only after a long series of
dangerous experiments.
Although asbestos was in
use more than 2,000 years
ago, it was regarded as
merely a curiosity until
the middle of the nine-
teenth century. With the
advent of steam and elec-
triec engines and the daily
use of inflammable ma-
terials in factories an
households, howeve
men began to take a seri
ous interest in the queeg
fire-resisting substanc
discovered by the Gree
For the last fifty years
asbestos has proved an
indispensable material to
Phiotos by Aithenlleated News CDEINCETS, and now sei-
.Fir- fighters clothed in asbestos suits standing amid Aomes of blazing entists realize we are Bnljl'
ship and, below, man Inc::;;:n;"h;:'m:ﬁ::?:: after .nl.‘ﬂn-l in blazing beginning to appreciat
its real possibilities.
~#  “How about the mail bag?"” someone asks. During the last five years experime
“Mail bag? I forgot it,” he cries. have been conducted at Slough, in Eng-
- He runs back to the blazing plane. = land, under the direction ofT. G. Bedwe?
* Through a wall of fire he walks to the and here a suit has ast been evo
red-hot cockpit. In a few moments he which makes firem eproof and enable
waves a bag aloft in triumph, and pres- the wearer to in a furnace heated t
ently rejoins the small group waiting for 1,700 degreg£, Fahrenheit, and come ou
him. When the bag is opened the letters unharmed! At Slough they will place a
inside, except for a slight discoloration, your hand which enables you to
are quite intact.
Thus has man triumphed over fire, but
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"I Flat Cathode Tube Sharpens Television Image(/ -

1\\ Distortion of the television pic-
ture has been solved in Gers
many by development of a flat-

h"lxcn-d-un‘:d cathode-ray tube,

ground with the accuracy of an
optical lens. Reception tubes
previously had a convex repro-
duction surface which resulted
in vague definition and distor-
tion. To deszign a fAat-inced
vacuum tube strong enough to
withstand outside pressure
when evacuated, American
glass four-tenths inch thick was
used., For large projection—
hitherto the spectators had to
®.it close to the small receiver

to see the picture—high wvolt-
s js used, clectrons in the
| bombarding the screen at
12,000 miles per second and
proejecting a brilliant image

three by four feet in area

2.3(710..-

Vg *
=, o

3

,

Focusing the television
tube on a three by four ’
fool sereen and project-
ing a brilliant image by
high voltage. Obserie
the Aat cathode-ray tube

’l’!.

# ‘

Fast Midget Racing Plane Has Fifteen-Foot Wing Spread

Capable of a top speed \
of around 300 miles per '
hour, a tiny racing plane ’
with a wing spread of
only fifteen feet was com-
pleted recently. The
midget ship is only nine-
teen and one-half feet
long. It has a fuel capac-
ity of forty gallons and a
cruising range of 250
miles at high speed. Ra-
dio receiving equipment
is among its features. The
plane’s power plant is a
six-cylinder engine with
a displacement of 550 cu-
bic inches. = Assgmbling the midget ph'\)

. ME"%
aVv 7 4

for its speed trial
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"BEWARE Th

ed fuel had exactly the =4
same characteristics ag”
the original gasoline.

This racket started *
many years ago, a gaso:
line authority recalls,
when someone discovered™?
fuel knocks seemed to be
reduced when ardinar;)?

e

moth balls were dissolve

3

e

FIVE More Miles per Gallon!"

“Removes Carbon!” “Stops
Oil Pumping!” “More Power with
Pep Tablets!"”

2 When you see signs like these,
stop, look and beware! Magic fuel
elixirs and cure-all compounds
that are sold in tablet, powder,
pill or capsule form to motorists
comprise a wide-spread highway
racket. There are hundreds of
such preparations on the market
that you can buy for a dime or a
dollar, but few of them are any
good. Some are actually harmful
to motors.

Recently a liquid “vegetable
compound” said to be distilled
from a rare desert plant was in-

Tep, measuring tank used to determine accurate mileage of
gasoline. Below, putting moth balls in yvour gasaline tank has
same effect as many dopes and increases carbon

644

vestigated. The usual claims of increased
mileage and decreased carbon were made
for it and to prove it was harmless the
salesman would drink one of the tiny bot-
tles that sold for a quarter right before
your eyes. It was useless, too, laboratory

men decided after they had followeds di= +

regtions on the label and stirred half ah
ounce ;!c- a gallon of gasoline. The treat-
-
= Ndinse

L[] w ¥ 1
™ . * L

[N REN

' economizer.
*tar products really have some effect in
-suppressing detonation, but unfortunately

T

in the gasoline. The next step was to give
the moth balls a fancy name and sell them
at a good price. Ever since then naph-
thalene, the basic ingredient of moth balls,
has been peddled in powder, liquid, and
pellet form as a carbon remover and fuel
Naphthalene and other coal

t J '] J .f H



asoline DOP

Tep, fuel being tested for sulphur content by California Test-

ing Laboratery and, below, adjusting “hnock engine” to get

exact anti-khnock quality of fuel

-+ L9

k o

they create excessive carbon de-
posits in the combustion cham-
bers, leaving the motor in worse
shape than it was before.

A typical “magic gas” powder
about which startling elaims were
made was investigated by the
Milwaukee Better Business Bu-
reau. After its tests the bureau
issued a warning that the powder
neither increases the power nor
the octane rating of a fuel, hence
it has no eflect on economy.

The Bureau of Standards, after
testing hundreds of such com-
pounds, declared that “in no case
has the treatment of gasoline with
one per cent or less of such dope
been found to have any significant
effect, beneficial or otherwise, un-
less the dope affects the tendency
of the fuel to knock or detonate.”
A publication of the American
Automobile Association reported
after similar tests that not a sin-

‘ .-

E Racket §
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} gle instance had been found in
"3 which fuel dope decreased carbon
deposits, knocks, or caused any
\ improvement in the general oper-
ation of the automobile to an ex-

B
\ “Jtent that could be measured.

f& Don't let a monev-back guar-

| antee fool vou. One company of-

fered to refund the purchase price
of ten bottles if they failed to re-
duce the carbon. The company
will do exactly that, if and when
a disgruntled customer comes in with the
empty bottles and definite proof that car-
bon was not reduced. The point is that
few customers will use that many bottles,
and only a few of those who do will both-
er to claim the guarantee if dissatisfied.
This is known as the “one tenth of one
er cent racket,” which is just about the
percentage of dissatisfied customers who
actually ask for their money.

One man who had a “more miles"” com-

ound claimed he extracted it with kero-

ne from a rare mineral deposit. Perhaps

he Hi'd,s-a._lab_&atgrr)r staff for an oil com-
pany admitted after they tested it, but
they couldn’t find it improved gasoline.
Another had a dope he declared was a

g\

#

r
&

POPULAR MECHANICS

splendid mileage improv-
er because it was highly
radioactive. The labora-
tory test staff rejected it
too after tests showed
that no matter what else
it might be good for, it
was useless as a fuel in-
gredient.

In another case a lab-
oratory tested a dope and
found it did all the in-
ventor elaimed. The lig-
uid had splendid anti-
knock gualities but a
complete analysis showed
the material contained

5

T

w

i _-.-
.:J

=

Testing vaolatility of fuel to which dope has been added and,
below, discoloration of upper dish shows excessive gum formed

in a doped gasaline

tetraethyl lead, a recognized anti-knock
compound, which the “inventor” had se-
cretly added to his mixture. In another
instance an aromatic compound extracted
from Indian tea looked good until it was
learned that copious quantities of benzol
were required in the extraction process.
This was a case in which the discoverer
was unaware that benzol alone is a very
effective knock suppressor. But benzol, at
about forty cents per gallon, is too expen-
sive to use as a knock inhibitor in the
quantities necessary.

The oil companies are not interested in
testing compounds of lead, iron, nickel,
aniline, benzene, or xylene, The anti-

{Continued to page 154A)
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Thousands of Tiny Things in Odd Collection

j VL

Three thousand silver spoons that fit
into a hazel-nut shell, ivory camels small
enough to pass through the eve of a needle
and 25,000 other objects in miniature are
in an odd collection of tiny things assem-
bled by Jules Charbneau

_of_Speteamer—am
h. The collection also includes a pin

on the head of which is engraved the
Lord’s prayer, a feat which occupied an

artist for twent(vfﬁve ears. AW& of
(750 :

64T «

Tap, left, perfect little winlih.
Rlﬂhfl ru'uding prayer afn pin-
head. Boltom, comparing foun-
tain pen with midget Ford mao-
tor, spark plug, tiny electric

engine {right )

that time he weni blind.
Also in the museum is a
Chinese junk with sails

and eight portholes be-

nese characters on the
bottom of the junk. Ti':i.;:
object was carved from
the pit of an olive. Then
there is a tiny electric toaster, one-half
inch wide and three-quarters of an inch
long. The smallest Ford motor, a four-
eylinder model which will run, is one and
one-half inches wide. It is only a fraction
aller than an operating model of the
Lindbergh transatlantic plane motor. Also
there is a Bible verse written on a glass
plate and framed by the eye of a small
needle, but invisible to the human eye.

motor and miniature Lindbergh _

hind each of which stand~" *
two men, with 257 Chi- '
w .

i

set, sixteen men on deck™".

-

-

D
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Twin Unit Starts “‘Installment Plan” Train

4

and by adding similar cars or ar-
ticulated units an entire light-
weight streamline train can be
built up. The twin unit weighs
about the same as a standard
steel sleeping car. The forward
car has sleeping rooms on two
decks, the uppers reached by
three steps. Rooms are air-condi-
tioned and have individual regu-
lators for heating and cooling. In
the upper room there is a luggage
locker, and a folding aluminum
table in each room can be used
for writing or serving meals. The

whservation car contains a com-

partment, double bedrooms, buf-
fet and lounge. The body of the
cars is of alloy steel and their
interior and furniture finished

S
One car a double-decked sleeper and with aluminum alloy. Outside, the finish
the other an observation-lounge, a two=__ _is.gun-metal shade accented by black and

. car articulated unit has been built as the ° gold striping. A streamline sKirt along the

streamline train. It can be used as the der the car, but leaves the trucks exposed

3) first section of an “installment plan” sides conceals the batteries and tanks un-

rear unit of a train of old type cars today, for servicing.

BT
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The NEW ERA
of RAILROADING

— ]: e WL Fy, BN o ' -

LiHES of light illumine the aisles of the "City of Los Angeles”

in gach berth focus bullets of light ever your shoulder,



Lu NCHEOMN on the transcontinental streamliners is servad
on a tray that folds inte the seat ahead.

PART |1

T took ninety wvears to start the revolution that
I set the streamline train on its time-shattering
career. You knew that revolution had come when
vou read that the fiery old iron horse had been
stabled and in its place, trailing a string of coaches
straight and smooth as an arrow’s shaft, was no grimy
black engine but a strange new power ear of ‘‘ecobalt and
sarasota blue, golden olive and pimpernel searlet.”” Like
an arrow the streamliner shot across the ecountry, caught
the public imagination, beckoned a new generation that
thought the railwavs outmoded and slow to come for a
thrilling hundred-mile-an-hour ride in this aluminum
bullet,

A new era in raillroading was beginning, vet its seeds
were buried ninety vears ago. For the streamline train
was first prophetically suggested in a British patent
granted in 1846 to Sir Henry Dessemer, invenior of the
Bessemer steel process. He proposed a ‘‘wedge form'’
for the piston carriage of ‘‘atmospherie railways,’’ to
““diminish atmospheric resistance and allow the carriage
to move at higher veloeities with less power. The wedge




el
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WALLS of the "City of Los Angeles” slope inward toward

the top, and there is a radio built in behind a metal grille at

the end of the lounge car, above. Below, the “"City of San

Francisco” nears the Chicago terminal after its 2,241-mile
sprint over mountains and prairies.



MORE like an intimate club room than a railway car, the rear end of the Alton railroad's

"Abraham Lincoln" is an air-conditioned solarium.

form may be used both in the fore and
hind parts of carriages or of trains,
addition to the elosing of the inter-
mediate spaces.’” In 1865, as the Amer-
ican Civil War elosed, U. 8. patent No.
49,227 was issued to S, R. Calthrop for
a train designed to diminish wind re-
sistance, but the train was never de-
veloped. At the turn of the eentury the
““Windsplitter,’” America's first stream-
line train, was given trial on the Balti-
more & Ohio tracks in Maryland. It was
designed by F. U. Adams of Chicago,
a mewspaper man. It never was placed
in secheduled service, and the streamline
idea slumbered on.

The epoch of the streamliner was born,
at last, of necessity. In 1920 the rail-
roads carried a peak-vear load of 1.235,-

000,000 passengers. In 1933 only 433,
000,000 passengers chose the rails for
their thoroughfare. Passenger-miles
dwindled from forty-seven billion in
1920 to a little more than sixteen billion
in 1933. What drastie, dramatie gesture
ecould lure back the lost passengers to
the railways!?

The streamliner was the answer.
Dramatic ‘‘packaging’’ for the traveler.
Mighty power plants wrapped in color
—**garasota blue and pimpernel scarlet,”’
for one—that would draw thousands
every day to watch them roar by, and
would pile up a waiting list of pas-
Sengers.

The railroads borrowed style from
giant air transports and from streamline
automobiles. But speed called for more



than mere styling, and the railroads
went to the automotive manufacturers
for an engine that would haul million-
pound trains—built at a cost of a dollar
a pound—aeross the eontinent day after
day at eighty and ninety mile speeds
without breakdown. Speed was nothing
new to the old iron horse, for a record
of 127.1 miles per hour marked up by
the Pennsylvania's Broadway Limited in
1905 has yet to be challenged by today’s
fast trains. Even today the Chicago
and North Western’s conventional steam
“‘400°" matches the better than mile-a-
minute pace of the streamline steam
‘““Hiawatha’’ and the Diesel-electrie
““Zephyr' between Chicago and St.
Paul. But sustained speed, a thousand
miles nightly from Chicago to Denver,

LUNCH counter service is an innovation on the "Abraham Lincoln. Hare the Chicago-5t.
Louis passenger is served quickly at reasonable prices.

two-thousand-mile sprints from Lake
Michigan to the Pacific, called for an
engine with long-distance stamina, and
the Diesel was given the assignment.

Climb into the massive yellow power
car of the *‘City of San Francisco,”’ one
of the newest and most powerful of the
growing fleet, and watch the engineer
start his eleven-car streamliner on its
journey of two nights and a day to the
bay eity from Chicago. Half-way across
Nebraska this speedster will overtake the
steam train that left Chieago eight hours
in advance.

The Diesel-electric engineer is half
automobilist, half eleetric motorman. His
““fireman’’—an obsolete term—elimbs
down into the grey power room that re-
sembles the engine room of a great ship,



starts the Diesels as you would
start an automobile engine,
and rejoins the engineer in
the cab. Three auxiliary
motors have already been run-
ning, furnishing power for
lights, air-conditioner, brake
lines. Given the ‘‘highball,”’
the engineer releases his
brakes, sets the motor in
“‘series’’ and advances the
controller to *‘Speed 2.”" The
mighty locomotive starts for-
ward almost impereeptibly—
a jolt is all but impossible
with articulated, shockproof
coupling—the controller is ad-
vanced again and the purr of
the Diesels becomes a roar as

W inbows make upper
berths of the California-Chi-
cago streambiners attractive,
and there are folding steps in-
stead of ladders. Below, the
chef on a speed train mixes a

salad bowl.




CANADA'S first
streamline engine, top,
a giant steam locomo-
tiva hﬂu'ihg crack pas-
senger trains of the
Canadian Mational rail-
road. Center, a view of
the contrals in the cab
of a Diesel-electric
power car, and below,
the Milwaukee road's
"Hiawatha™ putting on
its spectacular daily
sthow betwesn Ch;taqn
and St, Paul,
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FRONTIER days are remembered in this unique room on the "City of Denver." With its pine
walls decorated with old photographs and posters, it is reminiscent of the piocneer west.

the electrie drive draws more and more
power. When the train reaches a :--5|u'|'f]
of thirty miles an hour the controller
is thrown baek, as if to shift gears: the
motor i8 switched from ‘‘series’’ to
“parallel” and again the eontroller
moves forward. There are eight speeds
on the controller, At sixty miles an
hour the engineer switches beyvond *‘ par-
allel’” into the high eruising range, and
the streamliner hits its stride.

Like an automobile, the Diesel is
watercooled and the crew must keep its

temperature around 160 degrees, Dials
in the eab show the engine temperature,
train speed, and air-brake pressure.
There are warning lights te indieate
overheated motor and low lubricating
oil. Instead of semaphore signals, the
automatie traim control flashes a light n
front of the engineer if the track ahead
is obstruected, and if he fails to reduee
speed in acknowledgment of the warning,
the train is antomatieally brought to a
stop. Temperature of the motors ean
( Continued to page 1324 )
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N Twin Motors with Smgle Clutch Dnve Big Bus

wo eight-cylinder motors set at forty-
ive-degree angles to the transmission
shaft, with a single clutch, give remark-

able smoothness and flexibility to a sleeper
pus just built in California. Accelerating

b swiftly like a steam-powered wvehicle, it ! ':
cruises at fifty-five miles an hour yet trav- "
d ¢ls smoothly in high gear as slowly as ten e i
€4 Pmiles an hour. The twin engines are at e
right angles to each other, connected into : A
2 a single bevel-gear drive unit that pro- 2y

vides sixteen-cylinder synchronized per-
j@rm:muu. If one motor fails, the bus can
t

.l..",'- ravel on the remaining engine. Being

tjﬁinitnlmngmhl ». a new motor can be in-
stalled with ligtle loss nf ime a‘t the re-

i)
Roels ~ ([gn. Pl

Lotest sleeper bus and interior view of compartments O

during doy travel. D:ﬂgn:'m fHun!Jiuh:; hnm;lu tuwrin -ﬂl'\ -‘ - ,. |r L
engines are connecled o single drive shalt 1:.
=~ Pineapples Rlpen Much Faster

_pair depot. Designed for the utmost pas-

senger eomfort, the bus is air-conditione %E[b; ¥ at? lﬂ@!:}' #
and is of the “sleeping car” type with eigh Gas a pineapple With acetylerie—#the gas

', compartments, accommodating thirty pas used in welding torches and once used ins

sengers as a day coach and twenty in_ automobile headlights—and your pineap- s
" .~berths at night. There are four reclinin ple will blossom and bear fruit four times ¥ _ 3
l:?airs in a glass-enclosed front observa-% as fast as if left to nature. A patent grant- s
tion- compartment. Each compartment) ed to a Hawaiian pineapple grower de- :"' a
_confains three single berths and a lavi scribes his method, of treating the plants o» ~
tm;y The motors are mounted at the rear » with acetylene hef;h their normal flow- & :
C; the-bus, which is built of aluml.nmn ering period. The pineapple plant is either %
gassed in a sealed chamber or sprayed .
IIDur Bureau of Information will answer 5 with acetylene-saturated water. Five &
_~Qquestions regarding articles in this maga-*< treatments of twelve to eighteen hours.are T >
"zme if accompanied by return postage. enough to speed up th npe;? ﬁ ‘H
-? o
. '-r-
) T T o M-aum—wu
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Auwtomobile covered with more Ehiw 10,000 stamps. Five girls worked for

. One stamp collector has evolved a novel
way of dlSpld"mg his collection of more
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Stamp Collection on Wheels the can. The holder pe

mits free cireulation of™

| ] Jﬂ

can and also prolongs i
life since it retards rust
ing by keeping it off th ;

ground ]
// d_IF ’\..-?
Sound Projectors gy 4»
on Tower Give 3
Race Results

Atop a tower 100 f
high, super-power pro-y
jectors will announcé:
race results at the 1:-:'|!t-“":""L.""‘Il
| zel-shaped Reesevel 1- =

' » + Racoway—at Westbury
=" Long [sand. “In addltmn“"
to apnﬂuncemEnts, tra i
qcrlptll}ns and rad:n
broadcasts also will issu ,...-
from the projectors, m‘tﬂ
which may be fed a total
of 20,000 electrical wat

plifiers. This energy
converted into 10,000 acoustic watts*
Grnupinl{ the long-r: inge prr'-_]! ctorssat one

six weeks pasting the collection on the car from a bank of audio am‘ I
L
- -
o

than 10,000 stamps. He set five girls to
work pasting them on his automobile.
When they finished after six weeks of la-
bor, every inch of his car was covered
with stamps, thus transforming his auto-
mobile into a rolling stamp exhibit.

Garbage Can Kept Off Ground

by Adjustable Holder  “.-

Adjustable to any size of container, a '

arhdp\t*—(,aﬂ.' Imldn: i ket ‘ps the can off the

L ground at a con-
venient height to
reach but away
from cats, dogs
and other animals.
It consists of a
metal standard
supporting an ad-
Uiustable holder.
The standard is
screwed into the
ground and pro-
vides a substan-
tial support for

‘t}r-.f“"

-
rF . -

Smimd' projectors for race course atop 100-foot tmlng‘

I
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point instead of placing
smaller loud-speakers at
different points accom-
plishes clear and distinct
< reproduction, free from
confusing echo effects, it
is elaimed. The search-
light-shaped speakers
atop the tower have their
 sound beams trained so
_as to cover remote por-
tions of the course where
spectators park their cars.

‘ -————;E >
* Qutboard f!tl:rr

Drives Small
Water Pump

Attached in place of
the propeller, a compact
centrifugal pump for use
with an outboard motor
supplies cottage or camp

~ with an adequate water
supply. The smallest single-cylinder out-
board will deliver a full stream through a
hose 250 feet long, while small twin mo-
s tors will handle two streams. An old bar-
rel, elevated for a gravity supply system,

can be filled rapidly for fire protection. In

Babs

Outboard moter operating water pump. Inset, the
pump attoched to motor

o
(o

I tests the pump delivers thirty-five gallons
™~ per minute with a two and one-half horse-
power motor running full speed. The
pump works on motors from one and four-

horsepower to five hcpiepuwei

Wyvoming rancher unloads one of his :kyarld!ng antelopes fro
in which he took twenty-

nPO,Pl im I\E(H,&NICS ‘ &

y Antelopes Ride to Zoo
in Rancher’s Flying Boxcar

the plane
als to eastern

ree Ké’:?fe/lﬂpes from the

yoming rode the skyways in
style on their way to eastern zoos. Round-
ed up by Charles J, Belden at his Pitch-

fork, Wyo., ranch, they were loaded aboard
his Aying boxecar 311El;| flown east. Several
were delivered to zoos in American cities

and two were consigned to Germany
aboard the Zeppelin “Hindenburg.”

th

Twenty=
plains of

Hinf. gcgws Started at Center
by Using Spaclal Punch

Screws can be
started accurately
at the center of
hinge holes by us-
ing a simple tu-
bular steel punch.
Through the mid-
dle of the punch
moves a sharp
pointed pin which
is driven into the
wood to start the
hole for the wood
screw. The lower, beveled end of the
punch is inserted in the screw hole in the
hinge, the beveled part centering it ex-
actly. Then the protruding end of the pin
is struclwith hamme o é

e

)
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UPREMACY on the ocean airways lies

i BF :
in the hands of a small band of airmen,

world.
Fl}:i"g l\f.‘_h\.'i&fpﬁr P' Pl'i(_‘i]”. C ]

pass through the most intensive training

or air craft. Now five years old, the first
_~teean-flyers’ school was organized by
Col. Charles A. Lindbergh and other rank-
ing officers of P.A.A. The school began in
the Caribbean area, but now its opera-
tions have been extended to the Pacific,
and soon they may include the Atlantic.
Anticipating a boom in transoceaniec pas-

pany is training enough officers to handle
the clipper ships when they are ready to
go. More than 100 men already have taken

posts. They are the nuecleus of a small
‘ ‘ : army of expert pilots, engineers, radio op-
Junior officer, top, working on one of the clipper  argtars mechanies and navigators who
engines and, below, a student ‘studying the mechan- ; Ta =g ;

will be in charge of America’s destiny on

jcs ®f a olipper poweér pl
a8 f %) $ 20t i ""1‘.1 § o B ey ) ' e W
860 ¥ P " Sof - J 6 L] }1" & "I [ 5
I S :
e s - . . g% u . d
1 & L A 1 t‘ EI - e W 'Y a % s

senger, express and mail service, the com-"

their final examinations for responsible °

the most skillful transport officers in the

]
pers L_

ever given to men in charge of land, sea ®

-

&
.
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7
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the CLIPPER

sl

the ocean airways. Five vears ago, engi-
neers of this international air line were
convinced that long-distance ocean flving
was not only practicable, but that it would
become an accepted fact within a relative-
ly short period. That was when Col. Lind-
- bergh and his associates mapped out a
course of training for ecean flyers. Thev
worked out the first conception of a flying
boat crew as it is known today: captain,
co-pilot, navigator, radio officer and flight
engineer. All must be specialists in their
chosen field, but in addition, they must be
interchangeable. At a moment's notice,
one officer must be able to assume com-
plete responsihbility for another's duties,
This is like having a train conductor
who can drive an engine, and an engineer
who can pinch hit as a conductor. To train
men so exhaustively, schools were set up
at divisional headquarters. Pilots, no mat-
ter how extensive their experience; passed

Crew servicing a clipper ship with the aid of a port-
able scaffold and, below, pilot and radio sperator in
cabin of clipper

. 661
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Trim clipper ship crew, at top, ready for a fight. Center, tweo
of the engines of a clipper. Beottom, officer in navigation room
of clipper ship

through instruction in blind fly-
ing, and were given a chance at
the controls of all the common
types of aircraft. All flying per-
sonnel took courses in meteorol-
ogy, navigation, and radio. New
pilots were given long training
periods in engine shop work. For
vears after joining the line, they
served as assistant pilots, as jun-
ior officers, and clerks in charge
of every detail of clearing cargoes
and caring for passengers,

The requirements for becoming
an apprentice pilot in the ocean-
flying school are unusually high.
To qualify for training, a candi-
date must be a graduate aeronau-
tical engineer, the holder of a
transport pilot's license, and not
over twenty-four years old. If he
passes the preliminaries, he re-
ceives a thorough education in
the international transport busi-
ness. This takes in a lot of ground.
It begins with traffic handling and
clearances, then leads to radio
construction, radio operation, en-
gine mechanies, airplane mechan-
ics, and piloting,

To become a finished. clipper-
ship officer, he is also schooled in
foreign languages, international
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law, international maritime law, seaman-
ship and kindred subjects. If these courses

are passed, the candidate is in line for a
rating as junior pilot. This rating implies
he is a qualified traffic man, a licensed
engine mechanic, a radio operator, a li-
censed mariner and a master seaman.

- The next rating is flight engineer, for
which the requirements are still higher.

. To become a first officer on an ocean clip-

~ per, you need at least 5,000 hours of trans-
port flying and at least three years of

. service with the company. You must also
have a supervisory knowledge of engines,
airplane mechanics and radio operation,
besides being a graduate navigator. The
next highest rating, captain, requires 7,000
hours of experience in transport flying and
four or five years with the company.

_ Officers who give evidence of superior
judgment and ability, and who have all
the foregoing qualifications, are in line for .

" the highest rating—master of ocean flying

boats, This title implies the holder knows _ ‘
how to man every post on an ocean clip- . 4" :‘:::‘::‘:ﬂ;"hj‘:::":}l:':‘m ;‘"ﬂ‘:_";n‘:;::ni':';:

({Continued to page 139A) ing clipper
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Secrets of Earth’s Interior

Revealed in Mineral Haﬁ
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headlamps carries suffi-
cient current to dimly
light the lamps and has a
capacity sufficient to pre-
vent fire when the circuit
“ is shorted. In addition,
the system has a thermo-
static switch in parallel
with the resistance which
periodically bridges the
resistance and causes the
lamps to light up bright-
ly. Another system has a
thermostatically con-

E trolled switch which

causes the headlamps to
flash on and off when
there is a short circuit.
T JHHe——
Hydraulic Car Jack
Pulls Fence Post
Up with Chain
Fence posts and even
small stumps can be
pulled up with an all-
purpose hydraulic jack
designed for use in auto-

mobile, garage, farm or
shop., Twenty inches high

found under Philadelphia, a mineral hall and can hoist 3,000 pounds. The chain and

at the Academﬂ;]%atural Sciences re- hook employed to haul up posts are de-
veals secrets o tachable, and the base is demountable. tig)

The mmeralng:cal age of each strata in the pin-point rele

Design of mineral hall, shouring its wall of rock strata. Inside are numer-
ous exhibits which help to tell history of sarth’s interior ' 1 ;
3 With its walls constructed of rock strata at its low point, it has a lift of fifteen inches

walls is shown, with the strata drawn to and positive control in lowering the load.

scale. The entrance is like entering a
cross section of the earth, On one side of
the door are figures of animals which oe-
cupied the earth during the various ages.
These figures are reconstructed from fos-
sils. In the hall are exhibits showing de-
tails of the earth’s interior.

\,"- 1Car L1ghtmg System Guards

Y 3 XA VT
‘Wwarn mutanst 0 trc-u-

; "'ble in the circuit, and at the same time to
keep the lights burning sufficiently to
reach a garage, a new automobile lighting
system has been introduced. When a fuse’
‘blows out, or other trouble oceurs, the sys-

tem gives a noticeable signal. A heavy

resistance co

F

ase valve allows automati

. f
LA Ll iy

Jerking a fence post out of the ground iz a simple
aﬁd Pcm with th job with a hydraulic aute jack and chain
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Auto Makers Turn to Easy
Load Va8

{:mtrol , Economy

That the automobile industry is
turning from its former goal of
more speed to simplified control,
quietness of operation, longer life
and economy is indicated by the
1937 Studebaker. Outstanding in
this 6w model ar® the overdrive
transmission which may be cut in
or out at any speed above thirty-
five miles per hour by operating
the accelerator; the hypoid rear
axle which permits lowering the
body floor without using a tunnel
or sacrificing road clearance; di-
rect-acting shock absorbers built
into the chassis; the twin lever
steering for easier parking and
improved control at road speeds;
rubber-insulated universal joint
for smoothness and quietness at

Top, right, the new Studebaker. Left, photo-diagram of built-in defroster. Bottom, left, sketch showing
how hypoid axle permits lowering body fAoor., Bottom, right, oil and moter cleaner

high speed; improved shifting which per-
mits the amateur to change gears withéut

which eliminates frequent changing of oil.
Except for seasonal changes in winter or
summer, the oil need not be changed. In-
stead, a new filtering element is installed
in the cleaner when the oil becomes dirty.
Instructions on i_hg crankcase d.tp-st,lr:k

- F I i
- % 3 '.. .r' .*

*
e - - - @ I -

show when the oil is regarded as dirty.

" Another innovation is the built-in de-
clashing, and an oil and motor cleaner ™

frosting equipment which is used with the
heater. Two air ducts opening just below
the rear of the windshield at the top of the
instrument panel carry warm air upward
and against the windshield when connect-
ed to the heater. This warm air clears the
windshield of frost.
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. All-Metal Plane

5;1:5”07 - ’

POPULAR MECHANICS

l ."'.flll e L/

Makes Five Miles a Minute

THis Fg.ﬁll’ng ghip is an all-metal, single-seater, low-wing monoplane equipped with
a 750-horsepower engine and capable of a speed of 300 miles per hour

Capable of a speed of 300 miles per hour,
an all-metal war plane recently under-
went successful test flights in the east.
The fighting ship is a single-seater, low-
wing monoplane equipped with a 750-

horsepower engine. Among its features
are completely retractable landing gear,
wing flaps, and cowl flaps to control engine
cooling. The pilot sits far forward where
he has virtually unlimited visibility.

a7 oR 2+ )
Jointed Foot Rule Measures Angles with Aid of Dividers

1_- [0i2ﬁ1 the help of an ordinary pair of di-
viders, a jointed two-foot steel rule can
be set at any desired angle and the rule

%5 n kR 'r

o L =
“T0 SET TO i o 3
RRY DESIRED AMGLE™ i i
¢ Adiust Sviders e line of ¥y >
chords engraved o scale }{\ e
r .

% .
[ & Open rule unal divaler r-mnu- r iﬁ ey \
For mesmteng sngher—re 5 | ﬁ :‘ %
|
Y 4
\

span these conker disis
| RS GpETaEon * "

h ¥ s
oy T - "'_ Sy W

Rule is set at angle by opening divider to proper 'I“

span on chords then spotting it on center dots

itself can be used to measure an angle. On
one arm of the jointed rule a line of chords
from zero to 120 degrees is engraved. To
set the rule at forty-five degrees, for ex-

ample, the ;‘wg;rs 5:'& Gpﬂnedgng the

™ T

line of chords until the two points exactly
span the distance from zero to forty-five
degrees, With the dividers locked in this
position, the rule is spread until the divid-
er points exactly span two center dots on
the rule. Then the rule is open at a forty-
five degree angle. To measure an angle
the rule is opened to agree with the angle
and the procedure is reversed.

Super-Steam in Welded Pipes
15 Used by Auto Makers

Carried in a welded pipe system, super-
steam is used in making automobiles.
Steam heated to 900 degrees Fahrenheit
flows from the powerhouse of the Ford
plant to various parts of the vast factory,
so hot that the pipes carrying it glow

cherry red. This heat rand a pressure of
WCebrit- 7ne e vo
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more than 1,200 pounds
to the square inch, made
it necessary to find a bet-
ter way of connecting the
pipes than by flanged
and bolted or threaded
joints. So the entire in-
stallation was welded, a
total of 1,600 joints. To
complete the job a “stress
relieving machine,” to
take the stresses out of
the freshly welded joints,
was built.

— TresC
Reed-Toned Organ
of Three Octaves
for Children

Learning to play an or-
gan is more fun than
work when the tiny in-
strument has the reed
tones and action charac-
teristic of the full-sized
organ. A miniature or-
gan developed for chil-
dren has a span of three
octaves, and there are
two pedals. The “works”
are concentrated in the
smallest possible space.

inaad

£

Midget argan for children has only three oetaves but it

pPosx es tone and action n.f real reed nr,gnn
p
L]
&
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Stainless Stee r
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Streamline rear car of stainless steel train iz given shower bath on track
at factory te determine whether there are any leahks in its armor

Stainless steel cars being built at Philadelphia for a ¢»
streamline train are given a thorough baptism under water
sprays to test them for leakage. Although the stainless steel
i5 as thin as a dime, it is four times strong-
er than ordinary steel and being shot-
welded, no rivets are necessary.

Taillight Bracket That Bends

Prevents Breakmg

Eliminating the
principal cause of
breakage of
brackets, lamps
and lenses on
trucks and trail-
ers, a flexible lamp
bracket of heavy
canvas webbing
bends when the
vehicle is backed
into an obstruction. It is made of heavy
fabric belting suspended from an angleg
iron attached to the truck. The light is
fastened to this flexible hanger which
ves” if an ubstrur.:tmn is encountered.
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Left, finish of backhand chop.
Above, chopping ball which has
just left racket

By Coleman Clark

Former National Champion

F ALL the games in

which a ball is used,

table tennis by all odds is
the “spinniest,”

Willie Hoppe, the hil-
liard wizard, puts plenty
of “English” on the cue
ball and Dizzy Dean flicks
his wrist and manipulates
his fingers as he whizzes
the revolving ball thrpugh
the air to get his. ups
: . : shoots,” “outs,” “inst and
START OF RIGHT-TO-LEFT FINISH OF RIGHT-TO-LEFT SIDE SPIN “drops.” Every golfer

SIDE SPIN SERVICE SLANAEISOENENEE  knows one sort of spin
Pay s W 0N makes his ball slice and
a different one brings
about a hook. Smart
lawn tennis players con-
sciously impart certain
spins or twists to the ball
to force their opponents
into errors. Even top-
notch bowlers get more
strikes if they roll
“hooks” by a simple twist
: : =% T of the wrist as the ball
'h_____ & i T | leaves their fingers.

START OF LEFT-TQ-RIGHT FINISH OF LEFT-TO-RIGHT In all these sports the
SIDE SPIN SERVICE BACK HAND SIDE SPIN SERVICE hallrcvulveﬁin th.E course

f
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TENNIS GRIP
IH MIDDLE
OF CHOP SHOT

PENHOLDER GRIP
FRONT VIEW J

KHNUCKLE BALL
FINGER-5PIN SERVE

W " . HFTUF‘,N

OLD FAITHFUL : " OF SERVICE
01

REVERSE “}q.a/

L

"SERVER

of its flight—sometimes fast, sometimes
slow, to the left or to the right, up or
down, as the case may be. The table ten-
nis ball, however, does more weird, mys-
terious, rapid-fire revolving than any
other ball used in sports. The reason is
simple. It lies in the construction and ma-
terials of the present-day ball and racket.

The little white sphere, made of sheet
celluloid scarcely the thickness of a piece
of paper, weighs only one-fourteenth of
an ounce or 224 balls to the pound. The
rackets, weighing between five and six

FTonl% \

TENNIS ﬁ

UNORTHODOX
SHOVEL GRIP
FOR
FOREHAND DRIVE

PENHOLDER GRIP
BACK VIEW

TEMNIS GRIP
FRONT VIEW

TENNIS GRIP o)
BACK VIEW : ’3}
—

T he author surrounded by various grips. He roecom-
miends the tennis grip Ffor spin shots, rather than
the “penhelder” grip. Left, finger-spin serve and
diagram shoudng path of ball when the sensaltional

“Oid Faithful" is executed properiy

punces, have blades covered with a soft,
pebbled-rubber ecloth, which, upon close %1)
examination, reveals thousands of little
pillar-like “nibs” which resemble goose
flesh. When the zephyr-like ball comes
into contact with this sensitive su

yvou find it not only possible te-ptt enor-
mous English-onthe ball but quite hope-
less to prevent imparting some sort of
gpin to it.

It is abvious, then, that even a dub can
spin a table tennis ball, but it is something
else to put the kind of spin on the ball that




START OF FOREHAND CHOP STROKE
BALL IS5 STRUCK AT POINT MARKED X

The author, top, left, illustrating the tennis grip. Note position of index
finger an blade and that hand presses againsgt the throat

)

will fool the other fellow and enable you
to return safely spin shots directed at you.
All this may give you the impression that
such shots are difficult to learn. Such is
not the case. Many of them are very easy
to master and it will surprise you how
simply you can outwit your unsuspecting
adversary and win point after point. Spin
is part and parcel of the modern game and
one of its greatest fascinations. Besides
no one can become proficient without un-
derstanding the underlying principles.
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FINISH OF FOREHAND CHOP SERVE

POPULAR MECHANICS

Before telling you how
to make spin and trick
shots, I want to urge you
to adopt the so-called
“tennis" grip, the most
natural and effective way
to hold the racket. The
winning shots and most
of the trick shots are
learned quicker and can
be executed more effec-
tively if this grip is used
rather than the old-fash-
ioned “penholder” meth-
od, still seen frequently
among novice players.
Also, use a racket sur-
faced with pebbled rub-
ber which will give you
better control and pro-
vide the means of impart-
ing added English to the
ball. Wooden and sand-
paper rackets, of course,
are still available.

We are now ready to
deliver some fancy spin
serves to make your re-
ceiver sit up and take
notice. Let us first try
the right-to-left sidespin
service, so named because
the stroke starts from the
right side of the body and
winds up on the left.
Take a position a foot or
two behind the table, The
ball is held in the fingers
of the left hand approxi-
mately waist high. The
racket is held out-
stretched in the right
hand and to the right side
and the blade of the
racket must be at right angles to the table.
Now quickly draw racket and ball togeth-
er, releasing the ball when the racket
reaches the center of the body. Asthehands
cross one another in delivering the stroke
the left should be in front of the right.
Get plenty of zip into the shot and keep
the blade of the racket upright through
the entire sweep of the stroke. This serve
will impart violent sidespin on the ball
and unless the receiver realizes what you
are doing thg chances are he will return

Yo
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the ball clear off the table
to vour left side. This will
score a point for you and
should give you a kick if
yvou enjoy outsmarting your

opponent in any game, .
The twin to this is the e
left-to-right sidespin serve. -
In this instance, deliver a -
backhand sidespin serve o
which starts on the left side e
and finishes on the right. -
The ball is held in the fin- .
gers of the left hand well g
out in front of the body. The & -

racket hand lies across the

" OPPONENTS
~ . RACKET

body with the racket about opposite the
left hip. Draw the right arm quickly to
the right and release the ball just as the
racket crosses the middle of the body.
This action will give you a powerful side-
spin which your opponent most likely will
HHv return off the table, this time to your
JaEet nmII , M right side. Practice these two sidespin
' HGI';-.'GTG RETU EFlH 5\ serves until you can put them on the tahle

A WGHT=TO-LEFT every time and at the same time put a lot* *

e DPINSEVE of stuff on the ball. Then spring I:hem on

(® CORRECTED your friends and watch their faces.

COURSE OF RETURN i
GAUGED CORRECTLY But suppose your opponent springs
these spinny sidespin serves on you. Are
®E'§E’L“"EEE5“%}‘§“” : you going to be caught napping? Not if
THE TABLE | you follow this simple rule. Be sure to
aim your opponent’s service to the side of
BOUNCES 5 the table from whence the serve started.

In other words, push the ball back in the
direction opposite to that which your ad-
versary’s racket moved in slicing the ball.
Top, the old-fashioned “penholder” grip, left, as If it started from his left side, aim your
" compared with the modern tennis grip {Continued to page 148A)
« @ i@ -,
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Wind Tunnel Blows a Storm
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Pilot puts tiny “"Aying Aea”™ through paces under buffeting of stiff winds
from air tunnel to test its airworthiness

So small that it was completely dwarfed
by the giant wind tunnel, a plane called

e “flying flea” recently was subjected to
severe tests to prove its airworthiness.
The ship, with a pilot in the cockpit, was
mounted in the center of the air channel.
Then the velocity of the wind stream was
increased steadily until the little ship
rocked and quivered, as though in a storm.
In comparison with the wind tunnel, the
plane appeared almost a toy.

1l hlps Without Portholes Seen
[ 37 in Air-Conditioned World
O

ffice buildings without windows in the
lower floors and ships without portholes
are predicted for the air-conditioned
world of the fulure by Willis H. Carner,
known as air conditioning.”
Double windows or a special type of dou-
ble glass will replace ordinary windows as
air conditioning becomes general, and the
ustry will bring comfort to hospital pa-
/ggnts and to sufferers from hay fever and
ollen asthma, believes Mr. Carrier. The
-/ cabins of airplanes already are air condi-
tioned fur comfort and .51.1‘(51'1 conditioning

aryow Cede. Ve
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will be a basic factor in
future stratosphere flying,
he predicts. While air
cooling is important for
hot weather, the greatest
benefit from air condi-
tioning, he asserts, comes
in winter through proper
humidification of the air.
Dining rooms on some
modern steamers already
are air conditioned, and
Mr. Carrier believes that
entire vessels some day
will be thus treated. Then
portholes may be replaced
with false windows dec-
orated with artificial
light, he hazards.

/
\%‘indshieldCleaned
by Jets of Water
While Driving

Controlled by a button
on the dashboard, an au-
tomatic windshield wash-
er will keep the glass clean while driving.
Two small chromium-plated nozzles
mounted on the cowl just in front of the
windshield wipers are the only external
parts, the glass jar used as a reservoir for
clear water being mounted under the hood.
The fountain is operated by vacuum, two
jets thrown against the windshield remov-
ing dust, rain s i

Spray of clear water from jar under hood cleans
d'lhuhi' at touch jf button on d’u.lll
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Sun’s Rays Harnessed to Run Steam Englnew‘.

One of man's great ambitions—
to harness the sun to a steam en-
gine—has been achieved. Dr. C. G.
Abbot, secretary of the Smit
sonian Institution,has déveloped
a solar heater and demonstrated
that it would operate a one-half
horsepower steam engine with
sufficient efficiency for commer-
cial purposes. The sun's rays are
his fuel. Caught in three para-
bolic eylindrical mirrors of sheet
aluminum, the rays are reflected
in high concentration upon tubes
of Pyrex glass. Passing through
two concentric tubes of glass re-
spectively one and one-fourth
and seven-eighths inch in diam-

Top, aluminum mirrors focus sun's rays |
on tubes containing liguid which absorbs

heat, Aewing through pipes at side to
boiler where steam is generated. Left
Dr. Abbot and oides with selar heater

concentric tubes a vacuum is
maintained so that the heat of the
liquid is retained. Superheated,
this chemical is circulated through
pipes to a boiler where it gener-
ates steam. Experimentally, this
solar heat engine had an over-all
efficiency of fifteen per cent in
producing steam power. Dr. Ab
bot believes the time may come
when, with coal and oil supplies
dwindling, sun power may be-
come essential. Even with the
apparatus available today, h
says, the sun can be harnesse%
for cooking, refrigeration, evap-
oration and small power plants. Ranches
and communities in cloudless regions are

eter, the rays reach a central one-half
inch Pyrex tube which is metal plated on

top and contains a black chemical, a chlo-
rinated diphenyl compound to which a
small amount of lampblack is added so
that the liquid absorbs virtually all the

sun’s rays. Although liquid at ordinary
temperatures, it still does not beil or flash
at 662 degrees Fahrenheit. Between the

P
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manifesting interest in development of
sun power.

@ Inquiries as to makers of articles de-
scribed in Popular Mechanics, will be an-
swered by our Bureau of Information upon
receipt of return postage.
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7 OU ecan see the world through

a windshield today and live
In your own private home each
night while you're doing it. Not
¢. the dwelling you started from, of
course, but one offering similar
comforts, luxuries and privacy,

You'll find these -l"|.'||,‘r:'|:'1'|i:lj_:_|'|!'i'|_
homes in motor courts, and if
you've never spent a might in a court cot-
tage, a pleasant surprise awaits you. The
motor court is a recent development of
the motor age, an individual type of ac-
commodation designed specifically for
motorists, entirely unlike any form of
“night lodging” heretofore available.

It's not a tourist park, it's not an auto
camp and it's not a hotel, although it in-
674 a
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Drowing showing ideal arrangement Tor
out of one unit, Above, lobby of a

TnoTot
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ﬂL‘;r cocrt and hl_'l.'-
asadena courd

cludes some features of each. It's a col-

lection of miniature homes clustered
around a central service and administra-
tion building and combines the natural
beauty of a park setting, the freedom and
informality of an auto camp and the com-
forts and luxuries of an up-to-date hotel.

You'll find them today in or near the

larger cities and towns west of the Mis-
G, 3230
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offerl‘l.uxury for _MOTORlS

sissippi and through the south-
west. Tomorrow you are likely to
find them dotting the highways
throughout the country for the
idea is rapidly spreading eastward.
They are solving a problem that
motorists have wrestled with ever
since the first adventurous driver
2':-:E”i:l"r.[ .!-‘:‘I'[].l ;II: el 1!1']’"'. Il 55 ]'r[_l.""
a pair of goggles, a long linen coat
and a cloud of dust to conquer
strange trails. This driver had
only two choices. If he could af-
ford it and could find one, he
headed for a hotel and hoped for
the best. If he couldn't, he camped
out, cooked his meals in the open

Maotor court in Santa Monica, Calif. Note the U-shaped court

lubllﬂnm construction of thy individual cottages in
this ledge

mh,.,j;m Vol
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Registering fn o motor court, a Denver
court and bedroom of a court cottage

and slept in a tent or possibly in
his car.

But despite the discomforts,
more and more motorists persist-
ed in “making trips.,” It got so
more travelers were arriving by
auto in some sections than by
train. So cities and towns began
laying out camp grounds equipped
with water hydrants, outdoor
ovens and crude comfort stations.
They proved a boon to the camp-
er, but didn't aid the chap who
wanted shelter of a more perma-
nent kind, Later home owners
along traveled highways saw dol-
lars rolling past their doors and
“rooms for tourists” signs began
to appear. Then some astute serv-
ice station owners built a few
wooden shacks, installed beds,
tables and chairs and the first
cabin camps vied with the other
forms of accommodation.

Each had its own particular ad-
vantages and disadvantages for
motorists, Hotels offered more
comiorts and luxuries, but usually
were located in congested, noisy
sections and were the most ex-
pensive type of lodgings. Camp
grounds were least expengive and
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sometimes free, but
comfort facilities were
limited. Some cabin
camps attracted unde-
_ sirable customers and
the motorist lured by a
“roams for tourists” sign
had no way of knowing
in advance the accom-
modations offered in
_such a private home.

The motor court com-
“bine® most of the ad-
‘vantages of the above types of accommo-
dation and eliminates the disadvantages.
It is a collection of individual homes, each
particular home intended to meet the
. needs of some particular motorist. Let’s
.drive in and inspect, a typical’ court in
California.

You'll find it set back from the highway
among shade trees. You drive into a

® U-shaped court with a crushed stone or

concrete driveway and stop at the office
building. The owner-manager greets you
~and you walk along paths lined with trees,
. shrubs and flowers to one of the thirty or
~ more cottages, each separated from its
- neighbor by a garage. The construction of
the group in this particular state is likely

7'to be stucco of Spanish or Mission archi-

tecture with tile roofs.
You e:}ter a large living room with thick
.1 ht :'h‘-‘.. e “\i -}"'\-‘ 1.0 "r.- 4 -

E. & --'
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Motor c in Pas
Indian wigwams. Eac

, Cglifs, and a Kentucky camp modeled after
igwam has hot and cold running water

carpet covering the entire floor. There's
an overstuffed divan, two or three easy
chairs, a desk, occasional tables, reading
lamps, pictures on the wall, possibly a tel-
ephone and built-in radio. It's as comfort-
able and luxurious as any room in a good
hotel. But this is only the living room.
Adjoining it is a bedroom with comfort-
able twin beds, dresser, chairs, dressing
table and a large closet. You note steam
radiators in living room and bedroom,
supplied from an underground central
heating plant. The bedroom is carpeted
too. Then there's a kitchen, completely
equipped with table, gas range, electric
refrigerator and you may find dishes and
silverware in their places in the cupboard.
Perhaps there’s also a dinette with a fold-
ing bed tucked away in a closet to pro-
(Continued to page 118A)
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Free from echo effects and double
sounds, a new type of loud-speaker was
introduced at W in Ger-
many. The spea Wwhat resembles
a double umbrella and its secret of elimi-
nating echo lies in the wings and deflec-
tors arranged inside the “umbrellas” so
that the sound is radiated downward only.
Five medium size speakers are installed
in each of the two umbrellas, with each
loud-speaker unit located to cover a cer-
tain sector of the grandstands. Another
method of reducing noise in the public ad-
dress system used at the Olympics was by
means of a crystal microphone mounted
with the pre-amplifier in a tube and
wrapped in sponge rubber to exclude un-
wanted noise. This device was used by
the announcer in the motor launch which
followed the crews in the regatta,

TOOTE o vy Rl
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No-Roll-Back Brake for Auto

Left, view of Olympic stands with
“umbrella" speaker installed. In-
set, underside view of the speak-
er. Right, microphane wrapped
in sponge rubber to reduce noise
+¥' during broodcast of regatta

Works Automatically

the car from rolling backward on an in-

cline, a new safety

Offered as a simple means of prevenﬁn%

brake is designed
for installation on_ 3
the transmissio
main shaft behin
the rear main
bearing and in
front of the uni-|
versal joint. When
the car is brought

to a stop on a hill

the brake keeps it at that pomt without

any operation by the driver.

A clam

ring locks the shaft, holding the car on

ajl}i)l.zchne TEE devéce is handy for start-

,J']" - '
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ing upgrade, since the
driver is free from brake
operation. The ear is
placed in gear, as usual,
and started forward when
the driver removes his
foot from the l:lute,h-
Shifting into reverse is
accomplished as usual,
he brake releasing auto-
matically. The brake is
enclosed in a housing
which is a part of the
transmission housing or
which is secured to it. It

{

Prevents Hands
from Slipping

runs in a bath of oil.
037
Auto-Wheel Cover

Another contribution

to motoring comfort is

: the cotton jacket for the
steering wheel. Not only

does it take the chill off

the wheel in winter, but

" it is cooler in summer
driving, absorbing per-
spiration and preventing
the haﬁdsa?mp't slipping.
The steering wheel cover

s made of a durable,
washablg gotto E;ibrirfl;“[ by ren

"
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Robot Engine Built in Japan
Is Driven by Remote Control

Model streamline electric locomotive built by Japanese is understood to
have an autematic braking mechanism and remote-control drive

-}

Automatic train control is understood to be a feature ofw) &
a mysterious robot locomotive model built in JapanZs. 1)
Streamlined, but of a design unlike any conventional loco- et
motive, the details of its mechanism have not been rev ealed. ::...

It is believed, however, that it will
te_control and will be equipped with a braking
E‘Q’ mechanism which will stop it automati-
Lulh Ii the rails ahead become dangerous.

J 06
Photo Enlarged with Air Brus
Guided by Electric Scanner

Photographic enlargements. aré made in
- watercolor or ink by “remote tonfrol” un--
der a method just devised in England, The
: original photograph is placed on the sur-.
¢ face of a revolving eylinder while a photo-
eleetric “eye"” seans it, transmitting elee
~trical impulses which control air pressure
. operating a brush that paints the image on
paper or canvas wrapped around a syn-
chronous eylinder. No sensitized photo-,
" graphic paper is needed for reception. The
photograph can also be copied or en—
' larged on any flat surface. This method
may be adapted to long-distance trans-
mwfum of pictu y telegraph or radios

s
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Hummingbirds’ Swift Wings ‘are said to be reduced more than

{lft:. per cent and condensation

Tlow>. Stopped by Speed Camer% Jand frosting are eliminated, under
4 . normal conditions. The window
i * may be removed to permit clean-

& Ju'mg of the inner glass surface.

g‘ oY Yo
attery That Outlasts Auto
. Protected by Spun Glass '9'

1" Carrying the guarantee that it }

will last as long as you own your
 car, a “lifetime” automobile bat-
- | ~dery is being introduced this fall. |
.|+ The secret of its claim to long life
||} is a mat, of spun glass that pro-|
tects each potitive plate. Adopt- °
ing a principle that has been used
in giant electric power plants of
submarines, locomotives, dread-
naughts, traction motors and in- =
dustrlal plants for fifteen years, “
" the flexible web of porous glass ;
.‘:hE'rJ.thS the plate and prevents t
™ tmy particles of lead from drop- 5
* ping away. In the ordinary bat-
tery, continual vibration and wear
attack the active lead, breaking

_l .
jeoTAL

- .
wmmingbirds hovering around vial of sweet liguid stand still
as camera shutter opens for one hundred-thousandth nn:% .

it down, weakening the power of
horte g its oy
Only the ultrafast eye of the speed cam- Z W
era can stop the throbbing wings of thq,;, ]
hummingbird as if motionless in air. An" 5" P s b, = -
exposure of one hundred-thousandth of a e SN = )
second resulted in a remarkable photo- o) 3 D, <
| graph of four ruby throated humming-
¢, * birds hovering around a vial of sweetened
¥ i‘r'ﬂmd Although the wings of the tiny birds
wwere beating nearly sixty times per sec-
‘-}? nd the speed camera stopped the action.

‘_:,* ) &mdnw with Double Glass .
}_ A Aids Air Conditioning i
& e Designed for use :,
N in homes equipped 3
with air-condi-
tioning apparatus, v
a double-glass ~
window with a . ~
three-fourths inch s
dead air space is o,
now on the mar- s
:E‘L H}fﬂt ;lndsses Cutaway view of battery with p:ﬂ‘h £§m“ i
ough windows wroapped in mm;ln(irnn, shown
M ey *----—-*W*n ¢
¥ e ! -~ i
[ | -l-*', i .\..-tillu. r e - \,.' A‘;‘L i
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ife. Tn the new tyve the - T'oleqision Turret Camera

glass permits the elec-
trolyte to reach the posi-

tive plate freely, in fact, SEI’ICIS MO*UIES Of Olymplcs
aiding in its equal circu-
lation to all parts of the
plate, and offering no re-
sistance to the current.
Since less space is re-
quired for deposit of sed-
iment at the base of the
battery, there is more
room for plates, and the
plate area is twenty-two
per cent larger than a
comparable battery of the
usual type. The lifetime
battery will sell for one
_or two dollars more than
the ordinary battery.

(3
Auto in Mdvies
Offers Tips
to Industry

Containing many fea-
tures whieh might be
considered and possibly
adopted by the automo-
bile industry for incor-
poration into future
models, a streamline ecar
ppears 111'1 une, of the lat- Foeusing its big eys on Olympic L-jf'ir'm"!'s" events, television camera trans-
est motion pictures, Its mits moving picture of international games to spectators miles away

T flowing Tines result in a

5 body with low wind re- Bleacherites ten miles away from the Olympie stadium
~ sistance without sacrific- saw the sports events by television. Mounted.on a movable
"} ing ev ?’%ppcal pedestal like a turret gun, a teleyision movie camera trained

its giant eye on the in-
ternational games and
transmitted the action
. pictures to distant bleach- !
o 2T N ers and to a projection
ey : - room in the German post-
_office headquarters. Done
experimentally, the re-

ception was not always 'E
clearly defined. ‘3%

{[Commercial use of ex-
3 plosives in the United
States totaled 30,349,819 O

~_, more pounds in the first

half of 1936 than during ©
mobile should |
“"”iﬁ:.f""’.::.‘:‘;‘“ "“:Ia'::r". r:;‘.’.','.;‘:..:::"“"‘" thgjme period of 19355

7AML£4-¢
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\_. TATER, in southern Califor-
nia, means life. Its absence
means parched vegetation, bar-
ren, thirsty soil, eventual death.
For years the area has waged a
grim, incessant war against an
encroaching desert with precious
water transported more than 200
miles from the Sierras. That
seemed a long distance to carry
water, but the region contented
itself with the thought that the
Sierras offered an inexhaustible
supply of the life-giving substance.
But a few years ago startled cit-
izens of the south coast awoke to
the fact that the area was out-
growing its water supply. Unless
more water was found, the desert
eventually would win, after all.
So southern California set out
to find more water., A survey re-
vealed plenty of it—in the snow-
capped Rocky mountains. The
Rockies are a long way from Cal-
ifornia, but nevertheless the snow
of the Rockies will be running
through Los Angeles faucets in a
few years. The situation was met

m PRESSURE PIPE
= " LINE OR CONDUIT

' —_— o TENTATIVE INITIAL
/ [ TUMMEL R ——
5] T
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. Top, engineer peering threugh level from interior of huge agueduct ﬂn}lﬂl Center, giant paving
machine lining Aoors and walls of open canal. Bottem, map of the agqueduet route from Celorade
i . river to coastal plain of southern Califernia
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in the DESERT

by putting 9,000 men to
work on the world's
biggest aqueduct project,
creating an artificial river
that will connect the
Colorado river with Los
Angeles 300 miles away.
Stretching across a land
of rattlesnakes and cac-
tus, over desolate desert
wastes, piercing moun-
tains, and tunneling un-

OPPER BASIN RESERVOIR - TUNNELS
WHI T GEHE WASH RESERVOIR
TUMNEL " pUMP LIFT
COLORADO RIVER
TUNMEL
HER DAM

= 3 A
EAST COACMELLA

TUNMNEL aﬂ.-%\_,“ HAYFIELD

g PUMP LIFT

GRADE TUMMNEL GRADE COMDUIT LINED CAMAL

Top, left, member of tunnel rescue squad and his equipment. Right, like a great snake, the con-
crete conduit and the parallel road stretch out inte the desert as thousands of men push forward
with the greatest water-supply program in histery
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Left, end of siphon section. Right, “cher-
ry picker” which enables cars to pass.
Below, mechanical hands which pat con-
crete and wheeled conerete hopper

-
e L 2

der small streams, the aqueduct
will have a capacity of more than
ne billion gallons per day.
Ordinarily, a job like this would
take a generation. Los Angeles
wants the water three vears from
now, six years from the time work
was started. Keeping up with this
high-pressure schedule means
breaking construction records.
Unexpected difficulties must be
handled without losing stride.
Underground rivers that Hood
tunnels, sand that pours through
the cracks in sheet piling like wa-
ter, excessive temperatures above
. { and below ground, all must be
[r——— 7 anticipated.

To get the job done in time
Frank E. Weymouth, chief engi-
neer of the Metropolitan Water
isirict, gathered a corps of men
amous in construction camps all
over the country, Each superin-
tendent can boast of having had a
hand in some unprecedented en-
gineering feat, from building spi-
dery bridges in Peru fo cutting
shafts a mile deep in African gold
mines, They are a tight-lipped,
hard-working crew who have
never been licked.

Even this gang couldn't do the
job on schedule with ordinary
methods. There are 108 miles of
tunnels in the project and most of
them will be large enough to han-
dle a train. In the longer tunnels
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such as an eighteen-mile
bore that follows the
backbone of the Coach-
ella range, the engineers
are pushing the work
from as many as ten faces
at the same time by means
of elevator shafts leading
from the surface to the
grade aof the bore.
Machinery takes the
place of hand labor in
modern tunneling., Drill-
ing machines and dyna-
mite brealk down the face
of the rock, traveling
belts and electrie shovels
load the broken material
on cars, and tiny electric

locemotives snake the cars out to the
dumps. In one tunnel a battery of pumps
is sucking up 15,000 gallons of water a
«minute to keep up with the inflow of
sground water while the miners, clad in
oilskins, seal up the tunnel walls with
fast-hardening cement. In another tunnel
- leading through saturated strata of sand
* and clay the miners are working inside a

ed
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Welder an aguedugt project and lowering form into
! % ¢ place prigr do pouring concrefe

structure that eclosely resembles a caisson,

When ordinary machines won't do the
work the engineers invent something new.
One is the “grasshopper,” an elevated
track from which empties are dropped for
loading. Another is a huge ungainly struc-
ture that looks like a bridge turned upside
down, a traveling “paver” that places a
smooth conecrete lining on the floor and
walls of the open canals used for crossing
parts of the desert. The paver lines 1,000
feet of canal a day. A canal trimmer
something like the paver cuts and smooths -
the canal walls.

On other sections the water is to be
carried in long reinforced concrete con-
duits. Ordinarily, conduit is precast in
sections, then assembled on the spot. On
this job, it is manufactured at its perma-

{Continued to page 1Z20A)
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Floating Fire-Hose Monitor turbine pump which transmits

light oil to a turbine motor which
()nn ﬂHEd LIkE a HUTSE delivers its torque to the drive
] shaft. The mechanism is contained
in a compact housing which re-
places the flywheel. After moving
the control lever from neutral to
high-speed forward position, the
driver steps on the accelerator
and the transmission automatical-
ly takes care of the gear move-
ment. Acceleration at twenty
miles per hour is double that of
the conventional transmission, the
rate gradually tapering off until
at forty-four miles per hour en-
gine and propeller shaft speeds
are about equal. There is no me-
chanical connection between en-
gine and rear wheels, so the car

- ; A PR L runs munh re smoothly.
LY ‘ - li % 1

Bust Mndeled from Sponge
by Carving Thin Strips

Sponge is a strange medium for
the sculptor, yet striking results
can be obtained with it. Slicing
sponges into wafer-thin strips
and then overlaying the strips to
form the contours, a Filipino
sculptor modeled the bust shown
in the accompanying photographi

KT graph for a guide. )
Here is the monitor, cr wer the water while its opera- \) T
tor ashore guides it with reins like a horse ™ &

Controlled with reins like a horse, a
new fire-hose monitor creeps on the sur-
face of the water to fight the flames under
docks and near water-front buildings. It
is propelled by the force of the water .
pumped through the hose. The device is-.
expected to find wide use in port cities,
since it provides a new means of reaching
sources of fires which have been inaccessi-"x
ble to other apparatus. *

b'
'}# (0 &ear Shifting Is Eliminated -
in Latest Transmission g

Gear shifting and operation of the clutch
are eliminated in an automotive transmis-
sion announced by Bendix. The device

ists of an En%ige-driven hyd:EuJit:

TAH: =2

his hust was sculptured by cutting strips of sponge

It was shaped with only a |:uhmt«,\»-E -
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Golfer Sights Green in Thirty-Fc ¢ % >riscope
When hazards are > m¢.f’*

mountain-high, a golfer
really needs a periscope.
There is one hole on the
Aberdovey course in
North—Wales where The
green, only 165 vards
away, is quite out of sight
and it's not safe to drive
until you have peeked in
the periscope to learn .?*
whether the foursome !
. ahead has putted down -
and moved out of the i
way. The periscope is _h‘
thirty feet high.. Sand.
hills form the natural
hazard that obscures the
view from the tee. 4 8

Before teeing off on one 165-
yard hole on a golf course in
Wales you must lock through i
this thirty-foot periscope to sée oy
whether the players ahead are .
still on the green, obscured by
high sand hills. Right, a close-
up of the view-finder

-------

T /106 G o
Curved Mirror on Auto Fender Gives Wide Rear View

Instead of the usual small, flat mirror - g
inside the car, a deaf motorist at Wash- §
ington has mounted a convex curved mir-
ror on his automobile fender to obtain a
wider circle of vision toward the rear. To
the deaf driver, the unheard warnings of
other cars, sirens and bells of ambulances
and fire trucks are added hazards. The
curved mirror on the left front fender
gives him a clear view of the rear and
eliminates the “blind spot.”

@ Our Bureau of Information will answer

: . : . s " Mounted on left front fender of his automobile, this
questions rEgardlﬂg articles in this maga curved mirror gives deaf motorist a broad view of

zine, if mpanied by ret tage. ..
S st e " VYV
_ s ’

trafficifo rear
BN = mm' ’ F» ?.l."".'i
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ﬁl ow-HandleJ Sweeper
Dusts under Furnituré’

Elbow handle of this carpel sweeper drops almost Ig
floor without maoking operator stoop

w  Without stoaping, a housewife can tid§
up floors beneath the furniture with an
elbow-handled carpet sweeper. Its hinged
handle automatically opens and closes ac-
cording to the distance of the sweeper box
from the operator, and the sweeper hugs-
the floor without extra pressure. The grip
is curved, and rubber bumpers all around ¥
protect polished furniture. At its lowest
position the elbow handle is almgst paral

re-Shrunk
&, Is Discovered by Accident

-+ Purely by accident, industrial chemist
9 have discovered a way to “pre-shrink” qi
used as a vehicle for paint. Raw oil shri

<

“‘_{\:.1...-—--—-

@'

in weathering, and if it can be pre- shrunk .
"":--..the paint should have longer life. The use-S%
% of tung nut oil in paint has been limit
il by its tendency to solidify suddenly unde

igh-temperature treatment. In trying

'Jui-tf.ffw«{. }"L{/‘ el
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per cent soy-bean oil with fifty-five per
cent tung oil. During one trial 100 gallons
of the mixture weighing 775 pounds were
heated, then found to have shrunk to
ninety-seven gallons still weighing 775
pounds. Accidentally, the research men
had found a formula for pre-shrinking oil.
|

L —
Tool for Cutting Sheet Metal
Leaves Edges Smooth

Designed to cut sheet metal without dis-
torting or stretching the edges, a new tool
handles work up to sixteen gauge. It is
used with a hammer. Holes of any shape
and size down to two-inch radius in eight==
een-gauge iron can be cut and the tool 4)

%tll ul *;m ller hnlwﬂ]}ter metal N

=) -fd-ﬂfl!l«t =,

Top, some of the shapes which may be cut in metal
with teol shown in wse at bottem

seither flat or formed sheets. Small pieces
are clamped in a vise for cutting but larg-
er pieces having sufficient weight do not
require such handling. The tool is useful
in shops working on auto bodies.
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Insect Farmers Reap a Fortune in Butterflies . ¢

Ten thousand dollars
for a butterfly! An Eng-
lish collector paid that for
one rare tropical fly, the
“Charaxes Fournierai,”
of which there are but
two known specimens—
and that is why butterfly
farming is a profitable,
yet little-known indus-
try. Among the loveliest
things in nature are their
flashing, fluttering,
brightly pigmented wings.
They are coveted by pri-
vate collectors, natural-

© London Daily Harald -\_H‘“_
Covering trees and shrubs te protect cat-

erpillars while they feed and enter the .2
chrysalis Q‘g-

flowers, herbs, vegetables, mul-

berry trees, scented rosemary, %*
bayrose, beech, sycamore, even

nettles and dandelions—whatev

will please the fastidious palate of

the caterpillar. At the proper time

this “fodder” is collected in sac

and the caterpillars that thrive h
best on that particular diet are
put in with the leaves. Twelve /
thousand swallow-tail 1'.\~uttnerﬂitz-%j:I
are bred at one time, bringing
enough income to pay the “farm
hands” good wages. When th
caterpillar starts weaving its
chrysalis the farmer isolates it in
a small “pen” to prevent spread
of infectious disease. Anothe
species is given a bit of bark, a
matchbox or tin in which to .J--ff'

await transformation. Others are -

o
F

history museums, schools, zoos and jew-
elers, who fashion pictures and personal
adornments from them. It is to these that
the butterfly farmer sells, At Bexley in 3
Kent, England, is a butterfly-breeding Amazon tropics would bring a fortune if

farm where care is lavished on the deli-
cate flies from egg to caterpillar, chrysalis
and moth, The farmg must raise its own

left in treetops which are com-
pletely swathed in huge bags to protect o
them from birds. A brilliant blue butter- £%
fly from the Dutch East Indies may bring , <
$300, and a gorgeous “morpho” from the

ony
| -8

-

it could be raised in captivity. Instead,
the only way they can be captured is by
nets in Brazilian treetops.

7. hanmen . cenen )
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| With the SEA-GOING

el
T

Fiw

VETTING a big liner to sea looks easy.

With the tugs alongside and the shore
lines ecast off, a junior officer on the bridge
swings the handles of the engine room
telegraphs over to “Slow Speed Ahead.”
o Down on the operating platform of the

engine room a horn blares and the point-

& ers on the telegraph dials turn to the
- command, Engineers at the port and star-
"board engines wind their throttle wheels
out and steam begins to hiss into the high-
pressure turbines. Shafts spin, the pro-
pellers turn over slowly, and the ship be-
gins to move, It takes only three men to
start a 26,000-ton liner.

But it's not as easy as that. For the last
' five or six hours the engine room gang
had been preparing for the command.
Raising steam takes time. Ponderous as
the engines are, they are almost as deli-
cate as fine watches. A 25,000-horsepower
plant gets more care than the sensitive
engine of a race car.
Aboard the 5.5, “Monterey,” one of the

fast on liners on the California-Aus- E;fﬁmr, top, at main rhmﬂl'rdnf port engine of the

E : “Monterey.” Note the many dials to show engine

oy ”trw._r i, : e e ¥
calls his officers together half a day before i p e, o ke

50 \ Wl ¥ AN L Jo W iYLy p iy



ENGINEERS

sailing time and lays out
a schedule. Fires must be
started up under eight or
ten boilers, steam must
be raised to a superheat-
ed temperature, and the
big engines must be slow-
ly and evenly heated up.
Even in an emergency it
would not do to hurry
the warming process. To
blow steam at 750 degrees
into a turbine while it is
still cold would warp and
twist the rotor, thus dam-
aging the fine blades and
seriously crippling the
ship. When a liner docks
for only a few hours or

Top, baby steering wheel attached to “metal mike”™ on bridge

with which liner may be steered. Below, opening main steam

line leading to turbines. Gelting up steam requires several
hours on a medern ship

L)

when it might have to maneuver
on short notice, the engineers keep
steam up and the engines warm so
they are always ready.

One of the first steps in warm-
ing is to start a series of pumps.
One of them circulates cooling
water through the condensers,
another pumps barrels of lubri-
cating oil through the engine
bearings. Other pumps begin to
lift water out of the feed tanks
and boost it on its way to the
boilers where it passes through
first and second stage heaters.
After evaporation in the boilers,
it passes through a series of su-
perheaters from which it emerges
as superheated steam. Meanwhile
partial vacuums are created in-
side the turbines and condensers
by means of steam ejectors that

691



draw off water vapor and
air,

Finally, the engines are
ready for warming up.
Each throttle is “cracked”
fo release a little steam
that rushes through the
high, intermediate, and
low pressure turbines of
the engines. Little by lit-
tle, the vacuum inside
the turbines is increased
and more steam is admit-
ted until the engines begin to
turn. With the engines partly
warmed up, they are operated
ahead slowly and then astern for
twenty-five minutes so all parts
of the rotating units can come up
io an even temperature. From
then until sailing time, each en-
gine is furned over for a few
revolutions every few minutes to
prevent it from cooling.

At sea the engine room is the
hot spot of the ship, much hotter
than the fire rooms in these days
of fuel-oil furnaces and forced
draft. Away from the small “is-
lands” of cool air coming down
the ventilators, thermometers in
the moist atmosphere usually read
around 100 degrees. Every min-
ute the big ship is at sea, an engi-

3 POPULAR MECHANICS

neer stands close by the
throttle of each engine,
No one below knows
when an order is coming
down from the bridge, or
whether the next order
will be an emergency
command. As a result,
every order is treated as
an emergency and exe-
cuted with split-second
speed. An engine room
log records everything
that happens during a
voyage. The yeoman in
charge writes down each
command transmitted
from the bridge, together
with the hour and min-
ute. He also-reads the
faces of forty or fifty in-
struments that show the
condition of every part of
the power plant and keeps
records of the readings.

{Continued to page 140A)
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Top, insulated steam lines leading to turbines. Center, officer

on bridge signaling to engine room. Bottom, furnaces in fire

reom which superheat steam before it is admitted to the
turbines

W ®
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Giant Figure of lesét in Odd Church Design

Designesr's shetch of new plan for ehurch. Giant figure of Christ at Cethsemane would be made of
copper. At night apecial Aoodlights would provide a halo and illuminate the entire structure =

Patents have been issued for an odd ar- sign has Christ seated on a rock at Geth- "~

chitectural design for churches. The plan semane, with the church entrance in the
calls for a giant figure of Christ, to be rock, beneath the flowing robes of the fig-
constructed of burnished copper, which, wure. A halo for the figure and illumina-
would dominate the church building mader tion for the entire structure would be pro-
of cement in natural stone color. The de- vided by a system of floodlights. _

Edges of Pager Strengthen&d with Tough Ta?pe

Due to frequent handling, the edges nﬁg: often mutilated. Tn rcnme
drawmgs and other valuable papers are |” culty, a small tapi achine binds
: g; edges of any sheet or flat material with a
protective border which won't tear, lays .
++ Hat, handles easily and files smnothly The
¢ tape is applied without heat or moisture,
the user merely turning a crank on the
- == “v. binder with one hand and guiding the
. ‘;“-n-'ﬁi.ﬁ*"-‘- ! e s sheet with the other. Rollers form and
B o0 i s 29 press the tape on the edge of the sheet.
AT . essas . e— H‘“Ey binding a piece of cardboard and a
' - L3 piece of Cellophane of equal size on three
sides, a convenient transparent folder is
T-pu'lx machine which binds edges of sheet of paper formed to kEEP on the desk for sketches,

© with bnn'l':r@ll'ucﬁ prevents mutilatign IMT hnmi'l'in; notes and data she
[]
- ; }} M Nt | # Sy U W
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J Smoke Trailing from Bag
1‘: loq‘TI'ra;:es Payroll Thief

e 3 Yellow smoke pouring from stelen money satchel
leaves a telltale trail and thief is captured

Things are getting tougher and tougher
for the payroll robber. There is now a
bank messenger's bag that issues a trail
of dense yellow smoke when snatched by
a thief, tracing him through the crowds
until he is caught. The carrier controls an
automatic lock and a timer that releases
four blank cartridges at intervals, dis-
charging smoke. The bag is lined with

- steel chain to prevent its being cut open.

4\"{ Six Curtains Shaped at Once

T S on:Pinless Stretcher

As many as six
curtains ean be
stretched at once

pins. The curtains

the upper rod fit-
ting into notches
in the upper arm
of the stretcher

I!J’“

LAY
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 lower arm the curtains. are held strai

on a frame re- ~
= Ty e

cently devised

which requires no“y’

are placed on rods. =
run through the \°
hems at both ends, *=

- -

which is stationary, and the lower rod i
notches of a sliding arm. By adjusting thj

and smooth. Curtains up to fm’t}r-twu\_
inches wide and any length are ar.'commcr-’\..
dated. Even if the stretcher is blo
down by wind the curtains are kept cleagg®
for they cannot touch the ground.

Fl10 23— |
Mirror and Basin Are nghted Y

by Lamp Mounted in bhelf d

Serving a dou-
ble purpose, a
shelf with a con-
cealed light for
bathroom or
kitchen is being
made, Mounted
above basin or
sink, it throws
light downward
and also sheds an
upward glow on
the mirror.

J7060
Cyclists Now Ride Side by Side
on ""Bicycle Built for Two”

Instead of the old-fashioned tandem,
the modern version of the “bicycle built
for two" lets its riders travel side by side.
For steering, the two handlebars are con-

nected to the front fork. Each pair of ped-
als drives a chain geared to the rear axle.

‘"\. .

M’f"f‘{ -

Twe handlebars of this chummy twe-passenger bi- ES

:;ﬂ.-z z‘amhﬂ by rods to ﬂp fork

Ve o mtad D6LD
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Coal ‘Dry lean ’in Portalb e Alr.-sand Plam\q

Operated without wa- ) = LA A : ‘ -
ter, a “dry cleaner” for M h\“*‘-
coal has been mounted on gl 1L B
a truck for use anywhere, N : T
It employs air-sand, an
artificial dry liquid, for
separating the coal from
slate and for similar spe-
cific gravity separations.
The air-sand liquid is
formed by bubbling air
continuously through a
mass of fine, dry sand.

PRIMARY
REFUSE "

A PRIMARY .
Ak HLFUSE GATE, 1=

. . L COA
This makes a quicksand KEY FEED CuTE SR il ivd [
on which the pure coal GV - CLEAN COAL RS 5§ J|
i~ REFUSE P,/

ﬂ{:ats thrﬂugh the clean- ovessiin SEPARATOR BOX=_— B9 i _—

ing box and into the chute | ° R Al s M I-Q

while slate and sulphur- ; R R Y "@)

ous impurities sink and DESANDING SCREEN " 2t NN ZRST oo

are discharged through ¢ | %X BLOWERT(} I
£ g e »"‘w/’li : - F,; FINAL REFUSE Jict '

gates in the bottom. A

ez DISCHARGE — )| : m

i - ; T — X oz g e 2 3 ¢
szmlple arrangement re P g o, _al] sz I
claims and recirculates coaL N\ | \rShaxkr convevor \ | [ SCREEN
* A US ! =
the sand. The plant is ,E:" \}.Fm:"f\:‘;"ﬁgﬁg AL RS |

made in units up to 100- e
tons capacity. Costs of

dr}r EIEHIIIDE thE Cl’]ﬂl are Top, coal-cleaning plant mounted on truck chassis. Bottom, diagram
said to be small. showing how the coal is cleaned by separating from other substances N

Photo Enlarger Reﬂects Light Protecting Film from Heat _° &
By using a series of condensers, reflec- . \
tors and a ground-glass shield, a photo- ~=. &
enlarging outfit attains positive control of
light values and screens out heat that? ,,P
might damage the negative. Any lamp up ~..» E
to 1,000 watts can be used, the light pro- -
ceeding from a back reﬂectnr through the - _. t
ground-glass shield, which can be raised; «
through a condenser lens to a mirror that . a
throws the light down at right angle =g
through two more condensers to the neg- L g
ative, the lens and the paper. The ma- =
chine head is readily adjusted up and . .
down for print size by turning a hand , - §
crank, and the focus is similarly adjusted
by turning a screw. The castings are of
machined aluminum.

@[ Names and addresses of manufacturers
and dealers in articles described in this -
magazine will be furnished by our Bureau L
of Information upon request accompanied

¢
5
2
&

Turning the hand crank of this phuh}-lnlﬂrging oul-

fit adjusts tgﬁnu}ﬂ:tnrro desired print !I-H b}"’ stamped SEIE-EddI‘ESSEd envelope.
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0 IRE starting on degree 372 approxi-

3 mately twelve miles southwest from
station three.”

The supervisor in the main ranger sta-
4ion of a huge western national forest

Qhangs up the telephone receiver and
stretches a cord across a map from station
* three on the 372-degree mark in the re-
% quired direction. He doesn't do anything
ymore—yet. In a moment the phone rings
again.
“Fire starting at degree 171 about nine
miles northeast from station two.”
That's what the supervisor has been
waiting for. On the map he stretches a
» second string from station two, and where
=}~ the two cords meet is the exact location of
the blaze.
=~ “All right, boys, let's go,” he orders.
v I “Can’t use the trucks—no roads. Tell the
== airport to drop a fifty-man equipment out-
fit and one centrifugal pump; there's a
stream near.”

The men set out, some on foot, some
on horseback. All portable equipment is
packed and ready at the station. Each
man takes what he can comfortably carry
and proceeds to the fire. Meanwhile, at
the nearest National Forest landing field,
fifty fire-fighting units are packed in the

1
696 t)
%
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plane in metal shockproof
containers. A motor
pump, with 2,000 feet of
hose is loaded into a
lightweight steel box with
parachute attached. Oth-
er strange-looking con-
tainers are hustled aboard
and the plane zooms aloft
with its load.
The boss of the ground
I crew assigns a number of
men to start trenching in
order to “pinch” the fire,
then begins talking to the

radio observer in the

] -

Forest ranger reporting fire and, ot top, sending
radio weather reports to fire crews fram truck

plane now circling overhead. “Drop the
pump near the stream!” he orders.

A black object comes hurtling from the
plane and is suddenly checked by a mush-
rooming parachute, It is a pump, capable
of shooting twenty-two gallons a minute
at 200 pounds pressure. Other smaller
objects come plummeting down. They are
pack units composed of a five-gallon can
of water, hose and lever pump.

% ¢ L ", , _.r‘ :

L .. =4



Photos by 17, 8 Forest Service

Fire truck ready to start for a forest blaze and, at
top, digging a fire trench

Here we have a picture of Uncle Sam’s
newest forest-fire fighting equipment in
action. A combination of expert scientific
detection, transportation facilities stepped
up to the maximum of efficiency, and a
system of “cafeteria delivery” of any
equipment needed by air, has become so
effective that, according 1o recent reports
from the National Forest Service, less than
one-tenth of one per cent of the total na-
tional forest acreage was destroved by fire
last year. After five years of exhaustive
laboratory research, resulting in the large-
scale inventing of machinery peculiar to
the needs of forest-fire fighting, the official
guardians of over 200,000,000 acres of for-
est lands have at their command almost
every known kind of fire-fighting equip-
ment that can possibly be brought into
play., Ultramodern methods of synchro-
nizing old and new equipment, accurate
and speedy methods of locating the tiniest
incipient fire, new mechanical devices for
automatically digging firebreaks and a
ground-to-air-to-main-ranger-station ra-

887
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ly different. Cutting
through heavy brush
while digging through to
earth is a slow process,
and the fire often catches
up with the spade wield-
er. So our engineers have
developed the automatic
brush cutter, a power-
driven circular saw ar-
rangement that cuts
through tough under-
brush, leaving the way
open for the shovel man.
The brush cutter does the
work of several men in
far less time—and time is
most important in fight-
ing forest fires,

dio communication system are but a few
of the latest advancements made by the
engineering and research staff of the For-
est Service.

“Within the past three years,” says
David Godwin, associate chief of the fire-
fighting division of the service, “the serv-
ice has built fifty-five landing fields at
strategic sections, mostly in the far west.
No matter where a fire breaks out, it can
be reached in a short time by plane. Fur-
thermore, thousands of miles of roads
have been built, closed to public traffic,
but used exclusively by forest
rangers and CCC boys in fire
fighting.

“Until recently, the main meth-
od of fighting a fire was to line up
a number of men, arm them with
picks and shovels and have them
dig trenches parallel to the line
of fire and thus attempt to pinch
it out. In econnection with this,
upon favorable conditions, with
the wind not too strong, backfir-
ing was attempted, the uprushing
current of air caused by the ap-
proaching conflagration drawing
the backfires to it, despite the ad-
verse wind.,

“Today, trenching is still the

major me f fichti Top, ranger reporting fire by radio. Center, transporting fire
] H.Ils-n‘.} ghting fires, _but boxes in a section where the only roads are trails. Bottom,
the methods involved are entire- plane used for patrol work

- K
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“For the first time we
have reached maximum
efficiency in spotting fires.
For vears the army air
corps cooperated with us
by keeping forty planes
« constantly in the air to :
report fires, This system [
served as an excellent
primary stage of the

. present method of detec-
tion, However, accurate
location directions can-
not be given from a fast-
moving plane and the
territory was not covered
100 per cent. Our present
system of fire towers,
manned day and night,
keeps every square inch
of national forest lands

'. under constant observa-
. tion. In almost every in-
« " stance, fires are reported

by two or more rangers
at these stations, and by
& "' simple geometry applied
on a chart map, the su-
~ * perintendent can deter-

Ranger using fire finder to spot a blaze and, below,
Forest Service truck used to fight fire

mine the exact location of the fire down
to the acre.
v “Many times, of course, there are roads
- near the fire, which are not open to the
publie, but built for just such emergencies.
« Then the mobile ground units get into
.action. Tractors with plowlike arrange-
jments for digging fire trenches, trucks,
carrying men equipped with ‘pack extin-
guishers,” picks, axes and shovels form
the vanguar&.\i -A:lr,p]m;ﬁ _rip.urt‘_ progress

. N N TP

-

to the ground boss. Automatic brush-
cutters zip into action. A unit of our very
latest equipment, a counterpart of a city
fire truck, is capable of shooting powerful
streams of water, and if no supply is
available in near-by stream or lake, it ear-
ries a huge tank which can be refilled at
headquarters.

“The whole battle is carried on as effi-
ciently as any wartime maneuver. Planeg

and ground crews keep in constant con- »

tact by radio, and if equipment is needed
in a hurry, it is dropped from the air by
parachute, or ‘free-dropped’ in specially
constructed nonbreakable containers. If
the blaze is a large one and men must
stay on duty for several days, the planes
drop food as well as supplies.

“For the past three years the service
has been building a system of reservoirs,
pipelines and dams in small streams for a
permanent water supply. At first the no-
tiun of men walking around with five gal-
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X Timing Switch for Enlarger
Insures Right Exposure

- B

Automatic timer, on table, turns off photo enlarger
at expiration of inferval set on its dial

Inserting an automatic timing switch
between the electric outlet and the photo-
graph enlarger assures accurate exposure
of the print. The switch is calibrated in
seconds from zero to sixty, and turns off
the enlarger at the expiration of the inter-
val set beforehand on the dial. It has a
ruby light which illuminates the dial and
also serves as darkroom light.

v
T | 0 tﬁ\/h:-i:«:u.'l:maa!:s Hoist River Uphill
to Supply Power for Refinery

So low was the Mississippi river this
year that motorboats were employed to
“lift"” river water into a channel supplying
power for a large oil refinery at Wood
River, Ill. The river, at a record low stage,
had fallen below the level of the intake
channel and the refinery, 4,000 feet from
the inlet, was threatened with a shutdown.
Pumps being unavailable in the emergen-

cy, a rivEE man suggested buildhg

. (R AN

P ) oL
POPULAR MEC N

dam of wood stakes and planks across the
mouth of the intake channel. Six small

motorboats were then placed seven f
from the 8am and securely fastened, stern
ends to the dam. Pipes twelve inches i

L]

diameter and about eight feet long w
arranged to take the wash from the pr
peller and lift it over the dam into th
channel. When the engines were starte
each propeller thrust about 1,500 gallo
of water a minute up and over the dam
1109
“Lock in Cork Seals Bottle Tight)

Preventing Use of Poisons®

To safeguard T
against mistaken
use of poison, a
cork containing a
lock which seals
the bottle has been
invented, Twist
the key in the lock
and two metal
balls are pressed
against the neck
of the bottle,. = |

T/05% S
Vacuum Gear Selector for Auto
Shifts Quietly at Finger Tip

At the touch of a finger tip you can shift
gears silently with a wacuum-operated
gear selector which has just gone into pro-
dugtion, Built as & unit hf the fransmis-

5 unit i the

r . =
(- NA -

AA A,

Vacourm gear-shift unit built into Eransmission
copgr is controlled by lever op sleering post
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sion cover, it can be installed in
any conventional automobile
transmission. Both construction
and operation have been made
quite simple. Gears are controlled
from a lever at the top of the
steering post. In shifting, you can
either depress the clutch in the
usual way and then move the se-
lector lever, or first set the lever
at the desired gear and then press
down the clutech. The mechanism
is operated by a vacuum suspend-
ed cylinder, in which vacuum

maintained at all times.

Camera on Radiator Cap
Photographs Accident

Just to advertise his trade, a
Washington photographer mount-
ed an inexpensive miniature cam-
era on the hood of mobile
—and accidentally it became an
expert witness to an accident.
Unintentionally the motorist had
left a film in the camera, which
was set for an exposure. A minor
collision jarred the shutter, and
when the film was developed the
photographer was surprised to
find a perfect picture of the col-
lision. Now the photographer al-
ways loads the camera and
the shutter release set so that a

bump would exppse thg film.
) ?mf A'L(ru

'J;W(

Motorcycle’s Dive into Canal
Is Latest in' Crowd -T hrillers

(A_CAanm—
Daring motorcyclist photographed ni"?l: ived hiz machine

into canal in a new crowd-thrilling stunt

Latest in stunts devised for thrilling

. sport-show crowds is the dive of motor-

~cycle and rider from a height of eighteen

feet into a canal at Vienna. An Austrian

snll:her, wearing uniform complete to steel

" helmet, performs the stunt, which is a fea-

“Mture of the Vienna pnlme department’s
% water-sports show on the Danube canal.

dia

':IIPopular Mechanics Magazine does not
pubhsh the name of the maker of, or deal-
: er in, any device described in its pages, but
® this information is kept on file and will be
", furnished by our Bureau of Information
: upon request, accompanied by stamped,
**self-addressed envelope.
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~_amount of gas can be
 burned in a small com-
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Hot Gas Mixed with Steam Cuts Heating Cost

’ "‘ A A - ‘{:rd_i':

5 O

both the steam and the products of com-
bustion carrying their heat through the
radiators, A one-sixth horsepower motor
regulates air supply, circulation and ex-
haust. Because of the method of collect-
ing condensate and returning it to the
generator, there is a minimum of corro-
sion and tests established that corrosion
would be less than in an ordinary steam
heating system. The plant heats up rap-
idly because only a small amount of water
is needed in the jacket and because the
hot gases reach ‘the radiator quickly. The
heater, applicable wherever gas is avail-
able, is designed for a five to seven room
house, and in larger buildings extra units

_

o
HEATING : SEPARATOMN RETURN

ST E s LoDe R A
g

AMSLIL AT

Steam mingles with the
burned gases in the radi-
ators of a home heating e\ B
plant which, inlaboratory \""“UALFETET 1§
tests, has attained an ef-
ficiency of ninety-seven
per cent in fuel use, The e
gas-vapor heater has just
been placed on the mar- £
ket. Because its air sup-
ply is controlled, a large ALR

=LY

MG
CHAMBER

VEMT TD
BOOF

COrDER
SATE
EETURM EMHAUSTER

w0
DRt

. Heating unit for five to seven room house and diagram showing how
- bustion F}mmber-.and the burned gases mix with steamn and’ drculate through radiators

~ heating plant‘is therefore
- quite compact, Around the combustion are added. Where steam or hot-water sys=
<= chamber is a water jacket. Exhaust vents tems are already in use, they can be con-

——

lead the products of combustion into a verted to connect with the gas-vapor
space above the water where the steam d heater. It is thermostatically controlled.

and the spent gases are thoroughly mixed, *

This gas-vapor mixture flows.through,th stinct Center of Animal Found
piping to the radiators, where the mois-=

ture condenses and the gas cools. Ther‘\o.j‘[' (& 7 at Middle of Brain

condensate flows back to the water jacket o ' Instinctive actions of animals are con-
and is reheated and circulated again, while § {rolled from the middle of the brain. Prof.
the cooled gases are separated and, under @ F Grunthal of Wurzb University found
pressure, discharged through a flue to th Wm_
outside. In a new home equipped with * {ypa] details more highly developed in the
this heater, a chimney would be unneces- ¥ arfimal brain than in man’s. He believed
sary. A vent'pipe only two and one-half £ that man is superior to the animals in in-
or three inches in diameter is sufficient to Jtéllectual gbﬂity but inferior in instinetive
exhaust the gas through the roof. The ctions. In the animal mid-brain, Profes-
is practically no loss of heat in this system, “Sgor Grunthal found what he believed were

. '._ ."' b [ F:' . = ‘,';
L | ’ '
‘J‘u" b A gl E jl e 3 :5
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the organs of instinet,
containing nerve centers
more numerous and high-
ly differentiated than in
the human brain. These
nerve centers or nuclei
were numerous in the
brains of bats, rabbits and
mice; less plentiful in
carnivorous animals and
fewest in brains of goril-
las and orangs. In man
and chimpanzees, the
nuclei are about the same
- type and number.

Two-Faced Mirror -

for Day or N:ght
Motoring 1 At J

One side of a reversible rear-view mir-
ror for automobiles has a erystal-clear
face for daytime driving, and the other
side is a jet black glareproof mirror that
kills the blinding reflections during night
driving. Either side provides clear vision

T —
FOR MIGHT

FOR DAY

Twist the mirror and you have a vanity, a daytime
glass or a glareproof mirror for night driving

of the road to the rear. The mirror is
turned and locked in position either way
by a simple twist of the wrist, and it can
also be held in a vertical position for use

T AN A

Ai;?l@take Built Like Gun
Supercharges Racing Car é )
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It looks Mu a cannon mnunhd’ on an armored car, but it is really the air
intake duct for the supercharger of a racing automabils

What appears to be a weapon of war o
Capt. Woolf Barnato’s racing car is rcalI
only part of a forced-induction system. {s
The gunlike projection sucks in more air .
as the automobile gathers speed, super-
charging the motor. Oliver Bertram, Brit- ‘:' |
ish racing driver, is seeking new speed &'
records with Barnato’s car, a Barnato- @

Hassan special.
g &
Rain Gauge Read Once a Year r
Shows 451 Inches Rainfall

In one of the wettest spots on the globe,
the rain gauge is read just once a year and
the annual average precipitation is 451
inches. The gauge is at the top of Mt.
Waialeale on Kauai, westernmost of the
larm unusually wet
vears the rainfall sometimes reaches 6
inches. Because of the difficulty of reach-
ing the peak through dense forest, under-
growth vegetation and sticky mud, a huge
gauge which need be read only once-an-- >
ually was installed. It is of copper andr \®
will*hold 900 inches. Tests of evaporation -,
showed practically no loss, so the scientists T
assume, evaporation at zero. Mile-hig oy
Mt. Waialeale is a moisture trap for rain-..¢ :i.-—
laden subtropical winds. 3
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@ Rambler roses planted a_lc.mg the right < ;;;_
of way-ef the New York, New Haven and ~
Hartford railroad not only beautified the Y

line hut tngir roots reduced soil sion.
L] w ' -
y I a - g{jj’ 6 ?:
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" Ploval Windmill It *Grown”

ide of a windbreak than on the —y
indward side, and that heatin'grx "\
uirements of a house unpro- .

ected by trees are tripled when T3
old winds exceed twenty miles&_‘ <)
o an hour, Three or four rows of ~ =

trees eight to twelve feet apartt."'"-?‘;u
& should be planted 100 to 150 feet, .+

ry from the house. &) 1x5:
e Mt,? § —— ‘1"?‘1
»  Midget and Giant Pistong ™ ['%

2. Both Made of Aluming,lij‘;?

Aluminum _pistons-such as are | ¢
being employed in modern high-f‘.f;ll
speed automobiles also are being ~ ¢
adapted to many other types of - ¥
engines, both large and small. A
striking contrast in size is offered
X b%’ the Aluminum-alloy piston
= produced for the engine of a fifty-

seven pound portable lighting
mﬂt and that turned out for a
&N < 150-horsepower Diesel engine.
" _ S The lighting-plant piston weighs
4] three ounces, while the one for the
Diesel is nine and one-half inches
in diameter, nineteen inches long
and the casting before it is ma-
chined weighs sixty-four pounds.
Tests have been made with such
pistons forBiesels fifteen to thirty
inches in diameter. These pistons
in iron weigh up to 300 pounds
while the same size in aluminum
would weigh ong-third th%t mlf:il.

e / 1_‘ ..III :

N
o)
_“!'::

b More than 12,000 plants of the Echeveria
te and Alternanthera species were “grown”
. into a decoratife windmill in a park at

; BW ware Park use
=’ gardeners construct e windmill and
* arranged its floral designs. Lighted at
L night, it attracts thousands of admirers.

! 0) %
~*Trees Used as Windbreak® -%
", Save Fuel in Farmhouse I /.

Trees planted around a farm-< |
“$-house are not only a source of-
uel but actually save fuel when
they grow into an effective wind- &
g‘hreak. Tests by the U. 5. Forest
’

This windmill in a park at Buffale, N. Y., is made of twelve
i ‘_ thousand plants. It is lighted ot night
by /
A /

Service showed that winter tem—%

peratures are two to six degrees™ gy, Thumb and giant aluminum pistons used in portable
higher in winter on the leeward lighting plant, in circle, and in big Diesel engine .

S Wb g R
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Pretzel BendihéMachi'né Solves Problem
x.'! 4 ) AR

i

C{,J_ {2 .Lu,i,d.L]?j‘—-'-'

)V

-

dd. He € Ferwst,

Accomplishing what once was considered as impos-
sible for a machine, a new pretzel bender turns out
800 completely twisted pretzels per minute. It more
than egquals the work of fifteen expert pretzel-bend-
ing girls. The machine is an odd assembly of wheels,
endless belts, air hose and electric motors, yet it
handles’ pretzels with far more shill and speed than
the best worker. Cirele, top, machine at work. Cen-
ter, pretzels ready for cooking. Bottom, expert
worker bending pretzels by hand

T64(

Mower Cuts and

eans],awn Like a Nacuum Sweep
; aL Q S
Resembling a vacuum cleaner Both in gine. The cutting blades o e mower .\té

|

g
<

r -
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-

g
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"?-,:1,“ il

form and action, the latest lawn fmower are adjustable and can be set to cut the
cuts the grass and then sucks = grass to any height desired. -.{ :
the cuttings, leaves, twigs and ' The blades are hollow-ground, - ﬁ
other small rubbish into a con- and it is their rapid revolving {
tainer. Thus it does a thorough that creates the suction which
job of cleaning as it goes. Cut- draws the mowed grass and
ting is done by scythe-like ro- rubbish into the large contain- j_.
tary blades which are turned er located a/L the back of the
by direct drive from a gasoline = i " machine. ;r,.( y /
: Lo - i j AN A ) .
- ;M'f/“ ko - IR = Fa ™ E' / ;'/"iji._;
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WEATHER' Made-fo- Order

\rﬁTUHE cannot be relied on to |;:I'F-
L vide a thunderstorm or a cloud bafk
on the particular day a movie director d
SILTNES to ;ihi“_'l[ ."_il_“_']'l elll {"!TL'L'L 50 I_Il']].].}-'\';'f_“\‘l
studio technicians use mechanical equips
ment to produce these and many othere
natural phenomena. Tl &
There are machines for making noise®
less rain, sleet, or snowstorms, while bthag™
paraphernalia set fires and control’ the
extent of the destruction, or [:er,h:g:l: ﬁt‘l‘_
which can be projected, artificial sun 1*1111..“"{:".’
dust, fog, and wind effects. These joolls
are as much a part of motion-picfure
making as the camera itself and-m most
instances the artificial effects phf.'l'mg;;arm
better than the real and are !:r:u.'mi'e""';:nni

T il e W T T L
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i ¥
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b 5"42"

Top, scene from “Mary of Scotland” as ship is sighted. Below, camera
cabin used in rain sequences during filming of “Anthony Adverse™ by
Warner Brothers. The rain was produced by man and not by nature

i b
- 3 I
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Camera ond technical erew ready to film a blizzard., Marble dust and artificial snow are used
in creating the illusion of a howling winter storm

vincing on the screen. Rainstorms of many
kinds can be produced at a moment’s no-
tice with devices made by Harry Red-
mond, head of the R.K.O. special effects
department. Misty rain is made by com-
pressing water to about 150 pounds pres-
sure and then releasing it through a fine
jet. The jet has a half-inch thick wall
around an elongated cavity the thickness
of a pencil lead in which is a V-shape cut.
The water strikes the cut, and is sprayed
into a mist almost dry because of its fine-
ness. Each jet covers an area of about
fifty feet, and about 100 are used at once.

For rain effects around street lamps at
night, Redmond uses a special jet eight
inches long, with a one-half inch interior

cavity tapering toward the end. Arranged
spirally around the jet are V-cuts which
bite into the water stream because of the
taper. At the end of the jet is a spray at-
tachment. The large drops from the spray
“catch” the light for movie rain drops
while the V-cuts add the needed mistiness
for proper photographic effect. Only a
small portion of a set is made wet with
this device.

When rain is seen pouring down outside
movie windows, the part you don't see is
a “rain tube” consisting of a one and one-
quarter-inch iron pipe made into a rec-
tangular form. Into the pipe are drilled
holes the size of a pencil lead. Low-pres-
sure water gives the rain-drop effect. A

T07
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Sound stage tank in which boat scenes are made, outdeor set,
and apparatus for making ortificial clouds and overhead fire
effects for the movies

pan below the window out of
camera lines catches the water,

For more elaborate rainstorms
sprays known as “acorn jets" are
screwed into pipes. The spray jet
is shaped like an acorn with fine
holes drilled into the “nut” por-
tion. The pipes are suspended
above the setting and are attached
to a three-stage pump of 730-
gallons-a-minute capacity. From
1,000 to 3,000 feet of pipe and hose
are required for the usual rain
scene. Increasing the pressure of
the water adds to the fogginess of
the rain.

When rain is to be “silenced” so
it won't interfere with the sound
recording, execelsior is laid about
the set to absorb the noise. If ar-
tificial rainstorms are needed on
location, tank trucks transport the
water to the outdoor setting and
pumps build up pressure to 125
pounds in the pipes to get the
storm eflfect from the jets.

In the RK.O, film “Mary of
Scotland,” a cloudburst effect was
gained by shooting water from a
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fire hose into four-bladed
propellers turned by 400-
horsepower airplane mo-
tors, Wind machines are
used to create the “blown
effect” of slanting rain.
By ejecting fuller's earth
into the wind machines
the effect of wind tugging
at the clothes of the ac-
tors is produced, Without
the fuller's earth, the il-
lusion would not be so
realistic.

Several new fog ma-
chines using chemicals
are being used. The old-
time “fog-bucket” [rom

=1 = —= T e g

tween layers of fog. The first lay-
er was to cover the ground with
a four-foot blanket, and over this
was needed six feet of clear air.
Above the clear air was required
another layer of fog. A special
machine was used that electrical-
ly carbonized oil and then, by a
muffled-air arrangement, laid it
as microscopic particles in a va-
porous air mixture, By controll-
ing the carbonization the height
at which the particles floated
could be ascertained, A small
blower in the fog machine gave
the drifting movement character-
istic of fog.

Spray arrangements made after
the principle of the paint spray
gun are used when an impene-
trable fog bank is needed. The

EoNS i _
D——— . put in the spray gun and instead
Top, filming winter scene in M-G-M picture, “Anna Karenina.” gf air pressure, cnmpressed am-
Below, creating winter scene on sound stage ™ ¥

monia gas operates the spray
which an air jet sprayed lubricating or which lays a dense low-hanging fog -
mineral oil is not extensively used because through which the camera cannot photo-
of the effects of the oil-laden atmosphere graph. The chemical is also used for mak-
on the actors and their costumes. Instead, ®ing artificial clouds in miniature settings.
complicated machines manufacture fog -Titanium tetrachloride is used for smoke
according to the demands of the director. effects.
For “Mary of Secotland” Director John Another very light and almost colorless
Ford asked Redmond for a special fog fog is made chemically by a machine which
which would hang with clear spaces bhe- (Continued to page 130A)

chemical, silicate tetrachloride, is =
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Smashup on Race Track Caught bv Camera

This remarkable photograph shows one racing car turning over, all four wheels off the ground, right
in the path of a second speeding car. None of the men in the twe cars was seriously hurt

Just as one speeding car turned over in
the path of another during an all-Japanese
championship race, an alert photographer
pressed the bulb of his camera. The re-
sulting picture was full of smashing action,
a rare shot of automobile racing. The over-

i

-._"l..-li;rrl’

P B
A 2 4
= e %D
m | B r___:l_

=
,. 3

-

savws W
- e —

L

_t,r L

Y

collected in water pan to be re-evaporated

y—1hd down-draft.

turning car is shown in the air with the
second car swiftly bearing down, its driv-
er unable to avoid a smashup. Judging
from the picture, it seems impossible that
the drivers could have escaped death, but
they were only slightly injured.

b Mm;\ture Eliminator Prevents Chimney from Corroding

Condensation of vapor in the chimney, a
cause of constant disintegration of the
bricks, mortar and flue lining, can be con-
trolled by installing a condensation elim-
inator developed recently. In the efficient

5~ furnace there is little waste of heat up the

chimney, but as a result there is heavy

condensation of moisture with a slightly

acid content which attacks the chimney.
In a gas furnace, from six to twelve gal-
lons of water are generated in vapor form
for each thousand cubic feet of gas burned.
The condensation eliminator, installed at
the base of the chimney, controls up-draft
It collects the condensed
moisture during the warming-up period
and when the furnace is hot, the water is

. re-evaporated and carried out of the
* chimney as vapor. An acidproof flue lin-
S

\ Cutaway drawing shows how condensed moisture is

ing protects the porous brick and mortar,
and leaves a dead air space between it and

PR



16 Park Avenue,

sswew—ts TNE “walking transmitter.”
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‘the chimney, tending to

prevent absorption of
heat by the bricks arid to
maintain a stack temper-
ature high enough to
evaporate the moisture

andcarr}rltaway}.’ﬂlg

*Walking” Radio
Station Sends
One Mile

Operating on low pow-
er and ultra-high fre-
quency, a new “walking
transmitter” introduced
recently by one of the
larger broadcast com-
panies has a working
range of one mile. It con-
sists of antenna and ra-
dio-frequency oscillator
concealed in a cane, a
microphone on a wrist
strap, batteries in a mon-
ey belt and audio ampli-
fier and modulator in a
binocular case. Its first
use was for roving inter-
views at a political con-
vention, the voice of the
speaker being transmit-
ted to a central station
nearby and rebroadcast.
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Battery of Photo Flash Bulbs
S’ynchi‘omzed by Control Box -~

e
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Portable multiple control box en table in center fires ten Rashlight bulbs
simultaneously with bulb attached to camera

Firing an entirg battery of flashlight bulbs simultaneously
with the click of the speed camera shutter has been accom-
plished by the dévelopment of a multiple control box.
ordinary synchronizer opens the cam :
shutter at the peak of the flashlight. With »
multiple control, as many as ten pho- %

toflash bulbs arranged at strategic points
within a radius of 100 feet can be touched
off in unison, literally flooding with light
the area being photographed. The control=
box is a compact case containing bulbs and
w1tchr_s su plving its own current. S

? el
Rubber Wrapper Keeps Soap

Wate:;z élgv %{rﬂnf . " )
~ Appll to %ca a special -

quick-vuleanizing prucess. a rubber coat-

" .ffr_l-‘;

'Eay

i‘ W _}- \ T 5 water and weatherproof has
Noe ted for wrapping soap. To un- i
patent No. 2, DI.LZ » ].U]-I-r John P. Kane, e, the coating is stripped off by

New Yorlk, 1"Y * oo — a small tab on the side. The

Em strﬂ#pld t
ek A

uncer's wrist

wrappers may be colored. The coating 15

e perfumznf the su
o ﬂ[

Naote the micro-
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N %i‘ay Gun and Enldrger Pfint_Ptho on Wall
: G /[l- 8§ Lt /4 A gL ' "

— - ot t™""

- . Teop, projecting negative on sensitized wall and fixing it with spray gun. Mask, shown af lower left, is
. ——— warn for protection while spraying sensitive emulsion. Right, the finished mural photograph

—1
o :

‘5 One evening you walk past a tall offica- walls of brick or wood. They can even
building whose brick wall on one side is~ project an imperishable photograph on a
bare and windowless. The next morning ‘cement sidewalk, on metal—on wvirtually

== you are amazed to discover a huge mural any solid surface. The process takes but a
® photograph printed on those bricks. With = few hours. First a patented emulsion is

a spray gun, sensitive emulsions and an - spread over the entire surface with spray

ordinary enlarger, photographic artists to- .' guns; the photograph is projected with an

_ day are actually printing pictures on if- - ordinary enlarger, and is developed and

_ terior walls of plaster px canvasy exter] ith the W s. The pic-
L1 L
o %
T ... 4 -
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ture dries quite rapidly, the speed of the A jp erII;. Tire JﬂCkS Up Car .
entire process depending upon the rough-

ness of the surface. Since the image pen- in Ten Seconds
etrates as far as light carries it, the pho-

tograph becomes a part of the surface and [Zmasss = =

is impervious to weather. Homes, offices | ___J s
and stores are being decorated in this_ || = B s e ST :
manner. Outdoor advertising finds the [ o~ "% i :

medium, for a lasting picture or poster or
design can be printed overnight on a hill-
board or wall. Theater scenery can be « i
printed with utmost realism. On plywood ¢
and plaster the mural photograph has a
soft luminous effect quite attractive for
decorative purposes. In spreading emul-
sion on the wall, the spray-gun nperalurS '
wears a mask to protect himself from in-

haling fugtej‘ﬂ : f § B
Silent Gasoline Road Drill >

Tested in War on Noise =
Self-contained and operated by" gaso-<

line, a silent road drill has been tested H!&-\H[
a means of reducing noise in England. The :

mural photograph a new and attractive §

drill lacks the familiar clatter of drills
o» 1OV in use on highways and streets. Hard-
ly more than a steady hum can be heard |

as the drill pounds to pieces various kinds |
of pavement or hrflaks up rock.,,
| 4." ¥L 'fl{-"’ ],-.. q

Top, jaching up wheel with air from spare tire.
Bottom, the air-operated jack '

Cntirely automatic and requiring
manual operation by the car owner,
latest jack is raised by air from one of the
tires. Five pounds of air elevate the car
sufficiently to permit changing a tire or
wheel. Loss of five pounds from normal
operating pressure will not interfere with
“ativel to the next service station whﬂ‘!%
the tire may be inflated to full pressure

The jack is easy to use. Its air hose is
screwed onto the tire valve after the jack
has been placed to raise the car. When
the air hose is connected properly, the
jack immediately starts lifting the car and "
the complete operation occupies only ten =
seconds. The car is lowered by unscrew-
ing the hose from the tire.

Glass fishing line made of braided fi- -
brous glass threads has been found strong- <

j é.r ;;an linen or silk line of equal diameter. !:1
A | . Rl

Official trying out the noiseless road drill

] ﬁrﬂhi bwhm engine
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Right and wrong driving practices and, at top, one
New York company teaches its drivers caution with
the aid of this dummy which rolls out unexpectedly

1 5 iy ‘:-'
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By H. W. Magee
'I‘I'IERE'S one law which, sooner or later,

is going to stop every reckless or care-

\ e
5,
]

less driver. That's the law of averages, “®

And when this law of averages is applied
to traffic accidents today, the rows of cold
figures scream a grim warning which ev-

egpy sane motorist should heed because you *

-

e
&
»
¥

can't break this law without eventually ™

bfeaking yvour neck.

:E'“'tﬂil'l 1922 through 1935 automobile ac--,

cidents snuffed out the lives of 380,000y "
*pérsons in this country. That's more than

twice the total of those killed in action or _
who died of wounds in all the wars in _

which we ever participated. It's more than

- the combined population of Wyoming and

-

Nevada, and about the same as wiping out =
the population of Vermont or Indianapolis.

And deaths continue to mount.
Last year 40,000,000 motorists burned

up 16,250,000,000 gallons of gasoline driv-*

ing 26,250,000 cars over our 3,250,000 miles *

of roads, Statistics of the National Safety

) Rl

Couneil show this traffic resulted in 37,0007

deaths—an all time high—105,000 persons
permanently disabled, 1,180,000 others
temporarily disabled and 6.500,000 acci-

dents causing damage to property., And™"

that's one death for each eighty-eight
miles of highway, one permanent disabil-

£ -y :
L] ol - [ T
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* Sl Leed,
ray Gun and Enldrger Print

Lt [

Top, projecting negalive on sensitized wall and fixing it with gpray gun. Mash, shown ot lower left, is

worn for protection while spraying sensitive emulsion., Right, the finished mural photograph

One evening you walk past a tall offica

bare and windowless. The next morning
you are amazed to discover a huge mural
photograph printed on those bricks. With
a spray gun, sensitive emulsions and an

ordinary enlarger, photographic artists to-
_ day are actually printing pictures on ig-
_ terior walls of plaster

canvase exteri

ﬂ R .4! TRl T -,

walls of brick or wood. They can even
project an imperishable photograph on a
‘cement sidewalk, on metal—on virtually
any solid surface. The process takes but a
few hours. First a patented emulsion is
- spread over the entire surface with spray
guns; the photograph is projected with an
ordinary enlarger, and is developed and

fixe gain__w'th the s guns. The pic=
vt flelrgr] |
L <F . - k
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‘the chimney, tending to

prevent absorption of
heat by the bricks and to
maintain a stack temper-
ature high enough to
evaporate the moisture

and carry it awayj:mfi'

"*"Walking’” Radio
Station Sends
One Mile

Operating on low pow-
er and ultra-high fre-
quency, a new “walking
transmitter” introduced
recently by one of the
larger broadcast com-
panies has a working
range of one mile. It con-
sists of antenna and ra-
dio-frequency oscillator
concealed in a cane, a
microphone on a wrist
strap, batteries in a mon-
ey belt and audio ampli-
fier and modulator in a
binocular case. Its first
use was for roving inter-
views at a political con-
vention, the voice of the
speaker being transmit-
ted to a central station
nearby and rebroadcast.

Here is the “"walking Eransmitter.”

one -tmm: {n_l
| Celrerss’

T L. I )

F %

uncer's wrist

- --—I -r * l L i
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Battery of Photo F lash Bulbs
Synchmmzed by Control Box

Portable multiple control box on table in center fires ten fAashlight bulbs
simultaneously with bulb attached to camera

Firing an entirg battery of flashlight bulbs simultaneously X
with the click of the speed camera shutter has been accom-
plished by the d¢velopment of a multiple control box.
ordinary synchronizer opens the cam
shutter at the peak of the flashlight. With

multiple control, as many as ten pho-
¥ toflash bulbs arranged at strategic points
within a radius of 100 feet can be touched
off in unison, literally flooding with light
the area being photographed. The contro
box is a compact case containing bulbs and
switches, su;»plying its own current.

Rubber Wrapper Keeps Soap

Water artg ;Veatlberffmof Y

~ Apph;g' to af s{:ap a special
b quick-vulcanizing process, a rubber coat-
Wing that is water and weatherproof has
« been patented for wrapping soap. To un-
wrap a cake, the coating is stripped off by
tugging at a small tab on the side. The
wrappers may be colored. The coating

is
erfum of the so J)
5’ *M@VG

| ™ == I T
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ity for each thirty-one miles, on
temporary disability for every
three miles and a property dam-
age accident for each half mile.
Truly death and destruction stalk
our highways.

There's just one message in all
these fipures—be careful or hi
killed. But how do these statistics
concern you directly? You con-
sider yourself a careful driver,
you've never killed anyone, never
injured anyone, perhaps never
dented a fender. Well, that's where
the law of averages comes in. If
the present traflic accident rate
continues, one out of every twen-
iy persons in this country will be
injured or killed in an automobile
accident within five vears. And
that includes yvou!

Just jot down vour name, then
add the names of nineteen rela-
tives and friends. One of vou will
be killed or injured in a traffic
smash-up by 1941 by the law of
averages. Here's another way of
looking at it. Write down the

B, T N
Y L .:;'._ b, ™ T
" 1‘\\--: b & 9 1011 12

% -

3456789100121
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STATE HIGHWAYS ONLY

Top chart shows traffic aceidents around the clock and bottom
one shows accidents through the week. The two charts indi=
cate that safest time to drive is about 3 a.m. on Tuesdays
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names of three children in your neighborhood. Two
of the three are sure—not likely, but sure—to be
injured in auto accidents during their lifetimes if
the present rate continues. Or perhaps you have
a sixteen-year-old boy. If he looks forward to a
lifetime of driving and is exposed both to driving
and pedestrian hazards, your son also is certain,
by the law of averages, to be hurt in a traffic acci-
dent unless the present rate is reduced.

Not a very cheerful outlook, is it? Now let's
compute the economic loss in addition to human
lives wasted. Last year we spent about $2,638,-
000,000 for new cars and trucks. During the same

OTHER VEHICLE INCLUDING JEiA
RAILROAD TRAIN AND STREET CAR

Road illuminated with 400-candlepower incandescent lamps
and reflectors. Left, types of fatal and non-fatal accidents

period accidents cost us more than $1,600,000,000 in
wage losses, doctor and hospital bills, insurance
overhead and property damage. Thus for each
$1,000 spent for new cars in 1935, another $500
went for accidents. Most of that was money wast-
ed. Some of it was your money—paid in high in-
surance rates if for nothing else. Project this loss
over the next ten years and you have a figure
approximating half the national debt.

So there you are., Automobile accidents are cost-
ing you money whether you have accidents or not,
and by the law of averages you or someone close
to you will be killed or injured in one within five
years if present conditions continue.

“So what?” you say. “I'm a very careful driver.
A lot of other fellows are causing all this. They
ought to be ruled off the highways. But why pick
on me?”

Well, vou'll be just as dead if the “other fellow”
kills you as if you do the job yourself. And are
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you careful every minute
}'J,]'l.l‘]_'(_:‘ ]:H'_‘h,'i'[][[ ”'1':‘ ‘n\‘i]l‘.‘l‘!‘]., ar
do yvou think you are? For
every accident last vear which
went to pile up the grim total
of death and destruction,
there were literally hundreds
of near accidents—situations
when something almost hap-
pened but didn't. Every driver
has had these narrow escapes
—some call them “lucky
hrifill{ﬁ,” N':"!\'\.' :-'Il."('i.{]‘.‘“‘llt?; L'].UH"I
just happen: someone causes
them. It's human to blame the
“other fellow™ but the other
chap can't always be in the
wrong. You've got to accept
part of the responsibility, at
least part of the time.

Who had all those thou-
sands of accidents last vear?
Some were physically defec-
tive, some didn't know how to
drive. But the great majority
were competent drivers who
had aequired careless hahits.
They went too fast, passed on
hills and curves, sped through
intersections, jumped the
lights and did a thousand and
one other foolish things until
the law of averages caught
up with them. They didn't
actually want to have an ac-
cident, but neither did they
want sufficiently not to have
one.

And that's the secret of
staving out of trouble on the
highways today. You've got
to prevent the accident before
it happens. And the best way
to do that is to check up im-

THESE ARE THE DISTANCES
IT TAKES YOU TO STOP

FASSABLE
BHAKES

GOOoD

VEHICLE'S BRAKES

SLOWING
RANGE

DRIVER'S
THINKING
RANGE

DRIVER
CEES DAMGER

. VEHICLE
DRIVER STOPS HERE

APPLIES BRAKES

Distances required to stop with good and Fair brakes. Top,
machine for measuring reaction time and dizstance reguired
to stop after driver applies brakes
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to see only 200 feet, your stopping point at
any moment is almost 150 feet beyond the
distance you can see ahead. You would
even be out-driving 300-foot head lamps
at that speed.

Here’s another startling conception of
sixty miles an hour. At that speed your
car has enough momentum to travel 120
feet straight up if it could “take off.” So
when you do sixty you might as well be
120 feet in the air if you hit something.

Just another way of saying that

¥ hitting a stationary object at sixty
\ creates the same impact force as

L
D .,* though the car were to drop from
»

the top of a twelve-story building.

o
{iﬂiﬁ] wn® i “'1 0":
@

The higher the speed, the worse
the accident. One accident in

eleven is fatal at fifty miles per

# CITIES

‘," CVER 10,000 PCPULATION

hour and above. At speeds of
twenty and under, only one acci-

dent in sixty-one is fatal. But just

driving under fifty isn't any in-
surance against accidents. Most

mediately on your driving habits, If every
one of 40,000,000 drivers discarded all
careless and dangerous practices today,
the deaths, injuries, property damage—
and insurance rates—would drop tomor-
row. If you'll overhaul your own driving
practices, you'll go far toward avoiding an
accident.

First, let’s consider speed. Modern cars
do seventy, eighty or even ninety miles an
hour with ease. But can your brain go
ninety miles an hour, or even sixty? Cars
and highways are faster, but your reaction
time isn't. And it still takes time to think.
It takes about three-fourths of a second on
an average. So from the time you see the
heifer until the time you do something
about it, your car travels about fifty-five
feet if you're doing fifty miles an hour.
Then after you get your foot on the brake,
you need nearly 200 feet more to stop—
unless you have poor brakes.

Did you ever do sixty at night on a good
stretch? The chances are you were driv-
ing “blind" and didn't even know it. With
good brakes and good road conditions, you
need about 330 feet to stop at sixty miles
per hour. Now if your lights enable you

of them occur at speeds under

=l

e

Right and wrong ways of doing it and chart show-
ing how deaths on open road are going up while
fatalities in cities are going down

that figure. It's quite easy to determine
the type of accident you are most likely to
have. Just study the kind most drivers
had last year.

So here's a tip that will reduce your
chance of killing someone nearly fifty per
cent—always be on the lookout for pedes-
trians. Nearly half of last year's traffie
fatalities were traveling afoot. The ratio
of injuries to deaths is twenty to one for
pedestrian accidents. Nearly 7,000 pedes-
trians jaywalked to their death last year
but, on the other hand, mistakes by driv-
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ers accounted for about two out of every
three accidents of every type. If you're
in the habit of letting pedestrians look out
for themselves, you stand an excellent
chance of killing someone. Incidentally,
school children, trained to watch traffic,
made a better safety record than adults
last year.

Car defects cause, or help cause, at least
fifteen per cent of all accidents, it is esti-
mated, so here's another tip. You mini-
' —-_gum your chances of killing or being

killed by proper maintenance. Poor brakes
and glaring lights are the mechanical de-
fects blamed for most such accidents.

One serious mistake in driving may be
your last, so don’t be lulled into a sense of
security just because you're on the open
road. Since 1930 traffic deaths for large..

J

the open road have been climbing. And ‘
don't think you are careful just because }
you exercise caution in turning. Nine out
of ten vehicles involved in fatal accidents -
last year were going straight ahead. Even:
at intersections, most accidents involve.
vehicles going straight ahead. If you cross
the center line occasionally, or pass on a-
hill er blind curve, you should be inter-
ested to learn that twen:yri;m per cent of
all fatal accidents and fifty<eight per cent”

{Centinued to png:_.‘.lf-&l}r_{ﬂ r é

Latest Clock Has a ""Voice”
to Announce Time

Sieepyheads may be awakened in the.

P

“Seven o'clock,”
or whatever the
hour may be., 'Sur:h"
a clock has heen
developed by ‘as
communications -
lab ;:u:ajnry. It ha%.
an odd ecaricature

face and a “voice”

i put the exact
(AAl/¥* hour into words. .
It is synchronized with a nationwide time
service. The clock may be used as a train
announcer, with a microphone connected

into the speech circuit for making an-
telling the ti

=

nouncements other th

MECHANICS

ities have been declining while deaths on~» -

neat futfre 1 clock which announces
MM& in eclear tones, =

circuit which will

719
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Handy Kitchen Wrenches
Have R&lb&'{er Teethy

Rubber-toothed wrench is put to varied usex arou
kitchen lifting hot dishes and gripping jar lids

Saving the hands from cuts and burns, ,
two wrenches with rubber teeth or jaws
serve many purposes in the kitchen.” One
is handy for canning, serving to lift hot
jars or cans from the water, to hold the
jar while the cap is tightened or loosened,
to grip wide-mouth jars and to lift pota-
toes, corn, bottles and cans from hot water
or the oven. The other wrench grips the
cap of any screw-top bottle, jar or can,
removes hot pans and pots from the stove,
removes hot lids from cooking wvessels,
lifts hot clothes from washer to wringer,
cracks nuts and is strong enough for a
pipe wrench.

:
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Q:gf clover would be sufficient for making a,
* year's supply of gas for St. Paul's domes- _
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will hold a quart of developer and 15 of
Gﬂs Eth‘ﬂCtEd from Clﬂ\?er stainless acid-resistant steel. The exposed

by Inexpensive Process film is wound on a reel in the darkroom,

i g Al immersed in the tank of developer and
covered. The rest-of the process can be
done in daylight, for the tank cover has a
light-trapped opening through which so-
lutions and rinsing water can be poured in
or out without exposing the interior. The
film remains in the tank until ready for
drying. To change from one size film to
another requires only a shift of -the upper
ﬂange frum one notch to another.

Sl.ll{ﬂ t Cast into Dark Rooms
by Automatic Reflector

Several hours of sunlight can be cast
into dark rooms of city apartments and =
hotels by means of an automatie reflector.
The device follows the sun whenever it is
visible, sets its mirrors to catch its rays
fmd then reflects them by a complicated

- ¥
v
uf
&

exmﬂ, of prisms and mirrors to any 1,300~ ;*

ont square area desired. The machme r

e-4!
v |

nm be set up on the roof of an.adjoining
building to reflect the sunlight into rooms
umted on inside courts or perhaps on air
thafts of large bujldings.

art of the -hlh'buruhrs wlh!\'z!}"fﬁ commercial

gas may be extracted from clover ch

i G ?

Claimed to be commercially practical, a
process for extracting gas from roadside
clover has been discovered by two Min-
nesota chemists. After manufacturing ga?‘
in their plant for several months, the
chemists announced that 3,000 acres of

‘* tic and industrial users,

f; | ) L+
Puplﬂar-Sue Films Developed
in Adjustable Tank

Amateur pho=
tographers can
develop their ow
films in an laluﬂ_]11sttir‘3
able tank which is ~
made to accom-
modate various_
popular size:

.(, .

. 1 . ' |
ﬁlmvﬂ. JHSt mﬂdﬂ‘ This edd arran¥ecfeh .- mirrors eﬂerl‘s sun]rgh? ﬂ
avatlable, the tank k into rr:-r.rms an '%'"h courts and airshafts ——
-

_”ﬂ 'L." > L(‘#Ln —ﬂ-- N
Jibtxh;l i r I r J"'J e



T

'I..‘ .F' N

Famous Trains in Mmlature on Model Lin

=T

Several views of model railroad. Note the two min-
iature engines which are exactly like locomotives
Ffamous in English railroading circles

Operating railroad con-
structed in Scotland aké¢ the miniatures of
such famous trains 3s the Rocket, Royal
Scot, Princess Royal,| Cock O’ the North
Flying Scotsman, King George V and ot
ers. The line is 800 feet long and its roll-
ing stock consists of more than thirty
locomotives, 100 fyeight ecars and fifty
passenger cars. e track has seven

“switches, both electrically and manually
operated. All locothotives, and the auto
matic couplings fit to all cars, are con-
trolled from one gontrol board. The en
tire system is electrically interlocked. Th

l.-n.J T - o o
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luminated by more than 300 miniaturd'
electric lamps. The builder, C. W, Mer-
edith, has spent thirty years on the—e
model railroad. Sitting at the switch- 2
board he can break up trains, t-huithm,,e.—)
cars and locomotives from one track to
another, and perform many other intri-

cate movements of the trains.

Electric Unit Sterilizes Dirt
and Eliminates Weeding

Inexpensive sterilization of dirt is pos-
sible with electrical equipment consisting
of four heating units with mountings. The
florist or specialty grower builds these
units into a wooden vat or container, Dirt
to be cleaned of plant enemies, such as
weed seeds, insect life and fungi, is placed
« in the container and the electricity turned

n. A thermostat maintains automatically
temperatures of 160 to 180 degrees Fahr-
enheit, raising the temperature of the sm.l




sky for new comets and planets.

JOR a few dollars you can create an

observatory in wyour back vard and
with a homemade telescope explore the

Amateur star gazers are on the job in
all parts of the world and frequently a
member of this star patrol finds 1 new dot
of light in the sky. It may be a new comet,
an unknown planet, or a faint star that
suddenly has exploded. Amateurs are ac-
tually beating professional astronomers in

discovering new heavenly bodies.

The reason for this, explains Russell W.
Porter, “patron saint of amateur astron-
omy,” is that professional astronomers are
usually busy on special problems and
hardly have time to sweep the skies on
the chance of spotting something new.

Also, the large instruments of the observ-

atories have small fields of vision which
permit only tiny patches of the sky to be

observed at a time.
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“This leaves several
spectacular fields of re-
search open for ama-
teurs,” says Porter, who
is acting as consultant for
the new 200-inch giant
telescope in California.
“One of these is hunting
for new comets and an-
other is looking for some
of the minor planets.
Lunar occultation is an-
other field in which am-
ateur astronomers can do
important work. The
moon is not as steady as
you might think and is
often ahead of or behind
schedule. We know the
stars are steady, so by
taking the exact time at

Polishing surface of twelve-inch mirrer, and large

amateur telescope with sheleton tube

-
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which certain stars go into
eclipse, behind the moon,
amateurs may collect facts
from which the reasons
for the moon's behavior
may be found.

“*Small comets that go
parading back and forth
through the solar system
are often observed hy am-
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Portable sheleton telescope
consisting of frame holding
mirrars and lenscs. Below,
measuring curvature of mir-

ror with light beams :

ateurs and when a new one is found the
comet is usually named after its discov-
erer. There are thousands of small plan-
ets in our solar system about which little
is known. Most of these are too small
ever to be seen, but it is probable ama-
teurs will discover a few more of the
larger masses among the minor planets.
“Professional astronomers are also aided
by amateurs in the study of variable stars.
These wax and wane in brightness. The
amateurs keep track of the varying bril-
liance of these stars and draw up charts
of their behavior for the ohservatories.

i,
N
The sensational ‘blowing up’ of ‘Nova j
Herculis,) a star normally 20,000 times
brighter than our own sun, was first ob=
served by an English amateur, In less
than a month's time after it started to ex-
pand, ‘Nova Herculis’ inereased its bril-
liance 160,000 times. Most of the variable
stars observed since the beginning of the—.
century were first found by amateurs.” <
Strange as it sounds, you can usuall
see the stars much better with a home-
made telescope than with the mightiest
instruments of the observatories, Small
telescopes reveal the stars as steady, bright

723
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time with the vibrations. “Seeing" is usu-
ally much better after midnight when the
atmosphere has cooled off.

Early this year an Ohio draftsman, Les-
lie C. Peltier, discovered a new comet with
a six-inch telescope he made himself. A
few months later the comet was only a
couple of light-minutes away from the
earth and was the first that could be seen
with the naked eye since 1927, Peltier
made his first telescope eighteen years ago
and is the discoverer of two other comets,
as well as co-discoverer of three more.

Amateur telescopes are simple affairs,
consisting of a curved glass reflecting
mirror, a small mirror mounted diagonally
above the main mirror to reflect its gath-
ered light outside the tube, and an eye-
piece that magnifies the image. These
parts are assembled on an equatorial
mounting that allows the telescope to be
pointed at any part of the sky.

You can build such an instrument for

% pin points of light, while
- in the larger telescopes
“*the stars seem to dance
and jiggle. Even the
moon trembles and blurs.

& Planets are just as hard
wa., .to see, although through
{° L .amateur telescopes the
« planets appear to be

& bright, steady disks. This

" is because with the larg-

+ est telescopes the “hot

¥ stove effect” of atmos-

* pheric disturbances is
very pronounced. The
twinkling of a star be-
¢ comes a steady dance and
4 astronomers must wait
for exceptionally quiet
nights to make visual ob-

. servations. Routine stel-
lar photography, how-
# ever, may be made at
nearly any time because

the astronomers guide Taop, tube and “deughnut” mirrer of twelve-inch telescope. Center, pol-

Y ishing mirror for small telescope. Bottom, polishing tools used teo create
their cameras to keep final curve on mirror glass

™ L _r\.il -- ‘{-u
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about $12 and up, althﬂugh one amateur
completed his for a cash outlay of $1.50.
He found a thick piece of glass suitable
for grinding out a curved mirror surface
and used the lenses from an old pair *of
binoculars for the eyepiece, mounting
them in a wooden spool. He picked up
enough pipe and tubing in a junk vard to
make a rigid mounting.

Glass for a mirror six inches in diam-
eter costs about $3, or you can use the
heavy pane from a ship’s porthole. Sec-
tions of large stovepipe or heating pipe
make a satisfactory telescope tube al-
though a solid tube is not necessary. A
skeleton tube or merely a framework to
hold the optical parts in position is enough.
A good mounting on which to place the
telescope can be assembled from the gears

11.{ -l.h

and rear end of a junked automobile,-

Many amateur tele clubs assemble
all the necessary parts into inexpensive
kits which the members buy.

{Continued to page 116A)
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Midget Radio for Policemen

Is Carried in Pocket

Latest equipment for the English bobby
is a miniature radio receiving set with
which

lice headquarters while on duty. The set

is so small that the policeman carries the
complete outfit in hisg pu::kr:t.’

& ( fi'l.-u'?
>\

Lot

Listening in on a London bobby's pocket radio set to
arders broadeast from police headquarters
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he picks up instructions from po--
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Twenty Miles to the Pk\t
Is Motorcycle s Record

Economical motoreyele has its “oulboard” engine
mounted over the front wheel

One hundred twenty miles on less than
three quarts of gasoline is the record of
an “underslung” typesmotoraycle built by
a Log Angeles man and exhibited at the
San Diego exposition. Its wheels are less

“than knee-=high and equipped with bal
loon tires. The one-e¢ylinder motor drive!
the front wheel with a belt.

T7046—
ruit Trees Fed from Bottles
to Speed Up Growth

o  Fruit trees in a Kent, England, research
_ station are being grown on nourishment

fedthem Irom bottles, much in the man-
ner of rearing babies. Small holes are
made in the tree trunk for insertion of the
ends of flexible tubing connected to in-
* verted bottles of special chemical solutions

. hung in the top limbs. The trees absorb

the chemical plant foods direct. Water

“may be supplied the trees in the same

manner during droughts. The bottle-
feeding method speeds up growth and
rnakn':s pﬂSSlhle direct feeding of any part

‘s
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o), Chevtain’

f; Sprﬁ? Gun Appll&ﬁ Solder sence of grease and dirt on the metal panel

. the panel is eliminated. A trigger switch
_gontrols both heat and air pressure. T

A power sanding machine is used to re-

HEﬂtS thE Metﬂl move paint, primer and rust before sol-

A BN B e e di‘l'lng an-:szor Eﬁmﬂnng the finished job.
' Salt Makes Gravel Roads Dustless

Highways are being “salted down™ in
“She Canadian provinces of Ontario and
Quebec and rural sections of the United
States, Experiments in Nova Scotia indi-
cated that salt not only lengthened the life
of clay and gravel roads but virtually
climinated dust. Salt mixed in the clay
retards the evaporation of moisture when
the road is first laid, and the growth of
salt crystals as the road dries out tends to
diminish shrinking and cracking.

[ %\ E.
T Folding One-Wheel Trailer
' Has Beds for Four

Traveling on one knee-action swivel
wheel, a folding trailer, which opens up to
ceven times its original size, has beds for
four, a table which folds into the floor, re-
frigerator, food compartment, storage space

Spray gun for applying molten solder which is meli-
ed by el element inside gun

M L0 N
Simila® in principldto Ij;E pdlnl guns '

used for applying lacquer, a spray gun has
been developed for applying molten solde F}- :
tinder pressure of compressed air. The
tool eliminates the need for torches, sol-
dering irons and liquid fluxes, the spécial
body solder in bar form which is used be-
ing melted by an electrically heated ele-_
ment inside the barrel of the gun ande—
converted into metallic spray by com-
pressed air at a pressure of seventy pounds.
The flux is part of a special compound i ‘3
paste form which is applied to the surface* J
being treated with a felt pad furnished

with the gun. Little of the heat of the
tool and the molten solder is transmitted
to the metal panel, so the danger of ignit-
ing inflammable materials in contact with

gun is particularly adapted to filling dents
in automobile fenders and bodies without
removing the parts from the car. The se-

: ; One-wheel trailer gohich folds into compact unit, on
cret of the tool's success lies in the ‘ab- road and expdnds into a home ufm parked i
- ¥ iy : - ] i 3
- -, - h | s - r ! b r K .r ‘ .‘
A . kO NI, P M f._.*'[1 ; WA i L f A
“ T F e - F A . L }
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for stove and cooking
utensils, six compart-
ments for linen and toilet
articles and two clothes
drawers on the sides. The
folding beds have mir-
rors and clothes hangers
on the back, The trailer,
which can be opened and
set up for sleeping in a
few minutes, may be
parked independently of
the car on folding legs
with adjustable jacks.
Canvas for spreading over
the trailer can be set with
four legs, making a can-
opyv eighteen feet long
and eight feet wide. Ten
persons can be seated in
the trailer when the beds
are not in use. The chas-
sis is connected to the
bumper with double hitch
brackets. Folded, the
trailer is forty-seven
inches wide, seventy-two
inches long and twenty-

four inches high.
9 3

Portable Hamm:}ck
and Stand Handy
for Outing

Easy to pack and carry,
a new portable hammock
with its own stand is
handy for outings, the
lawn, the porch or the

Television Sender on Truck
Transmits Olympic Pictures

the film in the truck and transmitting h}_ﬂ]i;i

Making movies of Olympic games atop a truck, preparatnr.i to

penthouse. The stand comes apart for car- During the recent_ Olympic es in
rying. Upon assembly. the stand has hooks Germany, experiments were ctdnducted
at each epd f{:-r swinging the hammock. with—a portable television transmitter

ae, { mounted on a truck which could

.P'arhrb hammock with its own stand which comes ocpurt l'nr

rrym[ n?)?ﬂlu.l can be ¢ n@l:n; on oulings m air pressure, E { i E

W P, ' . be moved about to record the va-
V. rious contests as they occurred.
“On the roof of the truck was a
) moving picture camera which
- made movies of the games. The
* film was developed in the truck
“ and then run through the trans-
: mitting apparatus.

- mf you open your fountain pen
'+ 'in an airplane at high altitude, the
) 1nk W’]ll spurt because of the re-
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Short-Measure Gas Costs Autoist Millions

N R T e ——— L 1 ——

Due to ignorance or outright
dishonesty of some flling
station operators, outomo-
bile owners afe paying mil-
Mors of dollars eqch :year lor
gasoline they never receive.
Among the reasons for zhort
measure on pasoline orders
are: failure to prime the
pump, Ffoilure to properly
drain the “dry” type of hose;
deliberate shutting off af the
gax Mow before the ordered
quantity has been placed in
the customer’s tank; shorting
the cusxtamer p;.','tr.-n J'u: nri:h'r:
gas and then leaves Ffor the
rest room, and defective
pumps. Top, left, inspectors
pouring test order into meas-
wuring con. Right, measuring
gasoline left in improperly
drained hose. Below, “wet"™
noezzle with valve at end re-
qul-rl.-: Ao dl‘ul'ru;ng .F:u.‘lf'n'usr it
is supposed to remain full at
all times
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How to Get All the Gasoline You Order

Above, concealed can in inspector’s car re-

ceived fest order of pas which then was

poured intoe measuring can as evidence of
shartage

-

Above, improper way to drain

“dry” type of hose. This type ¥

has no wvalve-contrelled nozzle

and motorist should recerve all

the gax in the hose. Botlom,

left, proper way to drain hose

g0 motorist petz what he pays

for. By halding hose in this man- -’
ner, all the gas runs aut of line
into custemer's tank. Shortages
up to one and ene-half gquarts
result fram improper drainage

[5
L 2
Right, arrow points te the visi-gouge on gasoline pump. Note
that the gauge ix only partly Full, indicating that the pump has
not been primed. When the gauge ix in this condition, the motor= i
ist does not get full measure. Ipspectors warn customers to watch L

the gauge on this type of pump., Where Wortable pumps and old-
style pumps without gauges are used, the customer is forced to
rely on operator's honesty
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+ Sinker Mold for Fisherman comg-this difficulty, Ivan Eremeeff, sound
: E‘IE‘IHEE:‘I.", has developed an apparatus

. T rns Out Six izes which automatically records every sound
3 c# [ 1 & g e % Jn a room for a week and the time it oc-
N /curred. The apparatus has been made
\ possible by the high development of mi-

3 ': . cro-recording on a sound-film track. A

5 sound film thirty-five millimeters wide
¥ ecan carry as many as ninety-six sound
3 tracks. With 3,000 feet of film and ninety-
) six sound tracks available, a week's con-
- versation can be recorded. A small con-
, cealed microphone picks up the sound.
= The recording apparatus is driven by an
electric motor and can be located at a dis-
tance from the microphone. A repeater

= winds the film which passes over the re-
Iy . cording apparatus again and again. Know-
-
ol | ing the rate at which the film runs, it is

simple to find the time any sound occurred.

Flod|

ey Camera *‘Sees’” Black Lightning
Y as Bolt Hits Monument
:,) When lightning struck the Washington

monument recently, a cameraman snapped
the picture and captured the image of both

== Sinker mold for the angler which turns out smooth,
IYG\- balanced pellets in six sizes

Fishermen now can pour their own

sinkers with the aid of an inexpensive

@ mold which turns out smooth, balanced

lead pellets in six sizes. The angler can

pour six sinkers at a time, or any single

size in the series desired, the weights

ranging from one-fourth ounce to two and

one-eighth ounces, Two sets of eye rods

are supplied so a second pouring can be

made while the first is cooling. The mold

is assembled and heated, after which it is
ready to receive the hot lead.

6 —
1: ggun Film Traps Criminals
by Recording Conversation

e While the dicta- = = .'
gl phone has trapped ' & 4
o many criminals by i ¥
e their own record- G K.
- Hhe ed words, its rec- &
e ords can cover g
- only a small space : ;
T : of time unless they ) : g . .
2 are changed fre- Picture token as lightning stny :E,"::I;ﬂ:!;::":"]”;n:::
= quently, To over- ument, Note “black”{lightning at tip
Fa™
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the black and white light f

the black and white licht - Pyyy s Squve Fish from Death
lightning, which appears

I‘JE the gphntc:-graglh as bf\' Al{ﬂ atlngﬁ Watef m Stream
streaks at the tip of the % = 14 “) s (" (1" L '
monument, is a photo- / 5% . =

graphic mystery. Dalvert * e
M. Little, chief of the U. S. «.} -
weather bureau's aero-
logical division, says thats~2
scientists have never beern- ).
able to explain bl:uli J
lightning. One theory is i :
that the peculiar wave ‘“ﬂ
length of the light causes
a chemical reaction on
the photographic plate. = ¥rF= T
making a black streak in- = “§Y¥ § -,
stead of a white one, i L & a i

e 0 "J' ._
Mask Guards Pilot J.

- " L S §
of High-Flying — Saices - i % B s
p iy o S g
Army Plane R L G
Soving fish from heat and lack of ‘sx¥ge#n in water with aid of pump which )
throws fine spray into air where it pichs up oxygen ——

For altitude tests in
which the plane ascends
to levels where the air is very thin, the Trout in one Massachusetts pool were
British army pilot dons an oxygen mask saved from death from heat and lack of
whiPth gives him an odd appearance. The oxygen during the hot weather by aerat-
mask supplies oxygen to the pilot when ing the water with the aid of three pumps
high altitudes are reached, protecting him  which threw fine spray into the air. Th
against dizziness and difficult breathing. water thus treated picked up sufficient
j_gen fmm the air to supply the fish.

0 J3Y

Census of Bacteria Pupulatmn

Shows Billion in Gram of Soil

When the census taker calls on a bac-
teria colony he needs a high-powered
microscope and a high-powered adding a
machine. Scientists at an English agricul-
tural station took the census rving or-
ganisms in a sample of ordinary soil. In a
gram of soil—one twenty-eighth of an
ounce—there were from one to four hil-
lion living bacteria, a million particles of
spores of mold fungi and more than a mil-
lion protozoa, tiny animals slightly larger
than bacteria. In rich, well manured s
the bacteria population was even greater
Q[ Inquiries as to makers of articles de- C
scribed in Popular Mechanics, will be an-
swered by our Bureau of Information upon

Oxygen mask which protects Brr.l.‘fti‘l army pilots f
when they reach very high altitudes recenpt of return postage.
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. J Tﬂ.ll.'hl‘;:. a well-equipped hunter. Note duck call on string,
© metal shell box in boat and heavy mittens. Top, right, ppla
game shooting calls for the lightweight leather boot. -ﬁrﬁ- ! both rubber and leather for

handy game carrier and a dry-weather hunting scene in con-

trast te the one at bottorm which really tests the hunter's

eguipment and clothing
732

ATEST

By Bob Becker

ALTHDUGH the right kind of
gun, shells and hunting
ground are of primary impor-
tance to the hunter, the experi-
enced shooter knows many a trip
can be spoiled by lack of the right
kind of accessories. A $500 shot-
gun of the correct gauge won't
keep a hunter comfortable in a
duck blind if he has the wrong
kind of boots. And the hunter
who hasn't the right kind of rain-
coat, can't enjoy a rainy day in
the marsh even though he has the
latest long-range ammunition.
Here are a few tips on clothing,
boots, mittens, and other things
which often mean the difference
between pleasure and discomfort
on a trip. Nothing is quite as im-
portant in the hunting field as
correct shoes or boots. Cold feet,
wet feet or footgear too tight or
too big can spoil a trip. The sports-
man in a mild climate can choose
lightweight leather walking or
field boots for winter hunts while
the sportsman of the north has a
choice of fourteen-inch or six-
teen-inch waterproofed leather
boots, or a combination made of

slushy, snewy weather,
For ordinary field shooting in
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fmrl/dry weathe¥ many use @
lightweight leather boot treated
with a liquid dressing to increase
its water-resisting qualities. With
all-wool socks it offers real foot
comfort. When the walking is
very wet, the hunter can keep as
dry as the Sahara by putting on a
“pac” that has a foot of rubber
and top of leather. You can use
a lightweight all-rubber shoe or
boot with a fourteen-inch top.
Here's a trick to fix up the rubber
and leather pac. First, have your
cobbler put in removable arch
supports. The boots naturally are
roomy and fairly flat, By adding
the arch supports your feet will
not tire as quickly. If you like
more heel on the boot, glue small
rubber heels inside, Rubber is
cold, but by adding a felt inner
sole your feet will stay warm in
cold, snowy weather.

In buying hip boots for water-
fowl shooting, consider whether
the major use of the boots will he
in moderate weather or on very
cold days. Alse, do you have a lot
of wading in water and mud?
Many use two different types of
boots for the two purposes. One
model, fairly new on the market,
is ideal for plowing the mud. It is
a snug, “form-fitting” boot with
ample foot and leg room, yet con-

Top, left, duck shooting on ice, a situation calling for sheep-

lined moccasins in boots and trap-door mittens. Top, right,

this hunter is uncomfortable in the blind because he has no

seat. A combination shell box and zeat iz available. Below,

hunting en ice for duchs, a handy boot drier and a winter
hunting trip which requires proper elothing

733
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structed around the ankle so the mud can’t
pull it off, This is a lightweight model
ideal for marsh hunting.

For cold weather, there is a boot avail-
able that is entirely different. This one has
almost no ankle or instep because it is
made t{o take a wool-lined moccasin. If
yvou suffer from cold feet, try these boots
with the moecasing, When you put them
on, lighten up the straps over the insteps
and you need not worry about losing them
in the mud.

Rubber boots always get damp during a
day's use. Hanging them up by the feet
to dry out is not easy and the same prob-
lem comes when it is time to store them
for the season. It is unwise to hang them
by the tops because they get out of shape.
A folding metal device weighing just six
ounces makes the job easier. It attaches
to the foot of the boot and holds it secure-
ly so the boot will drain and ventilate.

Next to the feet, the most important
comfort problem of the hunter concerns
the hands. For cold-weather hunting,
many prefer the trap-door mitten. The

MECHANICS

main parts are made of horse-
hide, reinforced by a knit top of
pure wool. This fits the wrist
snugly. The palm of the mitten
for the right hand has a slit in
it with a tiny “trap door” over it.
To shoot, you just stick your
trigger fingers through the trap
door. Back they go into the mit-
ten when the shooting is over.
Another practical garment for
the duck hunter is the rubber
glove for picking up decoys.
Taking in block decoys on a
cold, windy day is hard on the

Two honters l-qu;'ppld' for ice, cold and snow and a
serviceable, lightweight hunting boot

hands but these rubber gloves give com-
plete protection as they are waterproofed
and lined with wool fleece.

But if there is any one accessory the
hunter finds a tremendous help on cold
days, it's the little heat pack that can be
“started” by simply adding water. For the
man who waits on a deer run when the
temperature is low and the ground is cov-
ered with snow, for the duck hunter in a

{Continued to page 148A)
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Left, ﬁm%:zhapp:md te

a three-link section of the

"Queen Mary's" anchor chain

when a force of more than 600

tons was applied. Below, lengths

of the liner's massive ancher

chains ready to be ploced
abeard the ship

[t e R e
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Before the liner “Queen Mary"” went
into service, her giant anchor chain was
tested to destruction. In the first test the
whole chain withstood a pull equivalent
to 289 tons. Then three-link sections of the
chain resisted a pull of more than 405 tons
without signs of breaking. In a final test,
the pulling machine exerted a force of
693 tons before a link fractured. Two sim-
ilar three-link sections parted under pulls
of 657 and 690 tons, respectively. é

Fire
Knitter with Numbered Keys

Makes Hard Stitches Easy )

Knitting is made easy for the novice . B
with the aid of a knitting board fitted Wﬂhz
two rows of sixty-five numbered keys
each, making it a simple matter to followf~
instructions, even for complicated designs

algl sgi_tcheb A two-foot rule, iz stamped

"
Poison Found for Locusts 3%
Sodium arsenate has been found effec- =
tive in poisoning locusts in Argentina

where the pests destroy about thirty perh s
éf—*

cent of the country’s crops. The country
is obtaining more and larger machines to
spray and sprinkle this poison during the
autumn and winter when the locusts have
QTE cross the desert regions, and again in
* the spring when they move south. Many
methods have been tried in Argentina to
: bat the locust plague but none has

:

The numbered keys on this knitting board make if
easy to form intricate patterns

on one side of the loom for measuring th
work and a small counting device makes
it easy to keep track of the number of

rows knitted in mhking a garment,
(ﬁz /J :,zfo-mb C) Y I

been entirely successful. One of the most
common methods has been to erect sheet- -
metal barriers to divert the insects in

trenches whez they ?’1 be destroyed.

. e s At
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i ‘Electncal Robot Tells the Time
: Eve:nv._:[',!}m Sgconds

A% SURT

Listening to sound-trock veice which recites the
correct hour and minute every three seconds

L PAer

Utilizing sound track movie film, an
electrical robot operated by a synchronous
motor tells the time in a loud, clear voice
at three second intervals. It was designed
particularly for use by radio stations and

metropolitan telephone exchanges. There
are two small endless belts of sound track
film, less than twenty feet long; hours are
recorded on one and minutes on the other.

ey

(X1Ty .M-r{ LIt ey 4

-

“

'x,!'f"“':i' e

1,. L[ Aravel the length of the film and return
every three seconds, and at the end of .

“ . each trip the exact time in hours and min-

1;:- . utes is announced. After twenty trips a
cam moves the minute belt one notch, !

' ~ changing the time and the oral announce-

. - -ment; after sixty moves of the minute reel

the hour film is moved up one notch, For
advertising purposes, sound track carry-
ing the name of an advertiser could be in-
serted for announcement with the time.

!ﬁ ) ruit Is Kept Free from Decay
by lodized Paper Wrapper
Thin wrapping paper slightly impreg-
nated with iodine is used in England to
keep oranges, tomatoes, apples, peaches,

plums, grapes and other fresh fruit from
decaymg It was found that iodine pre-

g T n

A scanning optic and photoelectric cell-='

3

- i Bt

5 g
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9 . r
vented the formation of mold on the fruit
during shipment and storage, thus saving
considerable loss. The small amout of io-
dine does not affect the flavor, nor does it
hasten nor delay the ripening of the fruit.

Flol
Shielded Loop Antenna Helps
Pilot Keep on Course

Enabling pilots to ascertain their loca-
tion by a turn of a loop antenna and a
simple calculation of a dial reading, an
improved radio direction finder is being #
installed on 'I'hﬁtgmmmlmd Western =
Air planes. e loop antenna, of the # _
shielded type, has the property of reducmg e
static to a minimum. In operation the dl-
rection finder consists of an auxiliary re-
ceiver and the antenna which can he y
turned on an axis to a position providing
the best reception qualities in tuning in on
any selected radio station. At the position

.g
-8

s Arrow points to the shielded loop antenna which
reduces static to minimum on direction finder

giving the best reception, a reading is

, taken on the loop dial. A pilot flying the

radio beam needs to tune in only one sta-
tion off the beam to determine his exact
location. The angle denoted on the dial in
relation to the direction of flight gives the

accurate position of the plane. .

}“'.
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Jransceiver

Tor

FIVE METERS

NLIKE the usual 5-meter
transceiver, this portable
combination receiver and phone
{ransmitter has separate tubes
and tuning controls for the r.f.
functions of the receiving and
transmitting sections.
The audio system, how-
ever, is common to both,
acting as a signal am-
plifier for receiving and
as a speech-amplifier
and modulator for
transmitting. Two inde-
pendent 5-meter anten-

| A
FOUR-TUBE [ 55 ag ) '“7

nas are used:
therefore it is,
possible to adjust
the transmitter
for maximum efficiency
at the frequency de-
sired, after which the
entire band may be covered
with the separate receiver
control without making
compromising antenna ad-
justments. The complete unit shown in
the photos is called a “transceptor” by the
designer in order to identify it from the
ordinary transceiver. It employs two type-
., 30 and two type-19 tubes, and is housed
ina 7% by 15 by 15-in. metal cabinet pro=
vided with a hinged cover to protect the
controls as' shown in photo No. 1. A back
view of the unit with the rear cover re-

. moved, appears in photo No. 2. It will be
. noted that there is a shield between the
: receiving and transmitting r.f. circuits. A
" ““ door in the side of the cabinet provides
easy access to the handset compartment.

um Separate headphones and microphone may

oy '- be used instead of the Handset if pref ed,
| L |.&..l . i ,:"F - L]

» taal ,,b(_,-




LTHOUGH the amateur actress in the
above sketch is holding a doll in her
arms, the audience hears a real baby cry-
ing lustily. This is only one of many re-
corded sound effects available for amateur
theatrical use. Others include laughter,
mixed cheers, applause, dog barking, an-
gry mob, street and earnival noises as well
as trains, airplanes and many additional
background sound effects, These records,
recorded from the actual sound sources,

AMPLIFIER

b .
are inexpensive, and,

when properly am-
plified and repro-
. duced, add realism
' to amateur dramatic
productions.
The two-channel-
input amplifier to be
described, is built
from standard parts
and delivers 18 watts
of audio power, suffi-
cient for auditoriums
seating up to 500 per-
sons. A single poten-
tiometer controls the
volume and permits
the operator to select
either the phono-
graph or erystal-
microphone channel
at will. Adaptable for public address,
dance orchestras and school use, the out-
put is capable of operating from one to
four loud-speakers.

Modern metal tubes are employed in an
amplifier circuit which has a flat frequen-
cy response and practically no distortion.
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for AMAT

Thealrica
Sound
edls oy

It is simple to assem-
ble, easy to wire and
the builder is assured
of superior and lasting
performance.

The schematic eir-
cuit diagram, Fig. 1,
shows bottom views of the standard
metal-tube sockets with terminals
numbered exactly as they appear in the
simplified wiring diagram, Fig. 2; the
blank lugs are unused terminals, Eight-

{Continued to page 134A)
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R. E. Davy—WIGKU
F. L. Brittin—WIDCX

BTAINING maxi-
mum results with a
minimum of parts, this
all-band transmitter of
advanced design might
be compared to an im-
proved model automo-
bile motor for which
the manufacturerclaims
some 500 less parts are
required.

All-band transmitters
usually consist of a
crystal oscillator, operating at the lowest
frequency “longest wavelength” used, and
a number of frequency-multiplier stages
and amplifiers, depending upon the power
output desired at the highest frequency.
As the frequency increases, so do the
losses, making eflicient operation more
difficult; thus a transmitter which is per-
fectly stable on 160 or 80 meters may be-
come erratic and operate at low efficiency
on 40 or 20 meters. If the experimenter
has to check through a number of doubler
and amplifier stages it may be weeks be-
fore the trouble is located.

This 150-watt all-band transmitter has
but two stages to adjust. A type RK-20
_ pentode tube is used in a “tri-tet” oscilla-
tor circuit which employs the tube both
- as an oscillator and frequency multiplier.
The second stage consists of two RK-20"s
in push-pull as amplifiers; the high-power
oscillator fully excites this amplifier either
on the erystal frequency or harmonies. A
160-meter crystal also permits operation

740

150
all-band

| '} TRPANSMITTER

on 80 or 40 meters, an 80-meter
crystal further serves for 40 and
20-meters, while for 10-meters
a 40-meter crystal is used.

The complete 2-stage R.F.
section is mounted on a metal
base 18 by 12 by 312 in, deep. As
the tuning condenser
frames are grounded,
they are mounted di-
rectly on the underside
of the base together with
the various fixed con-
densers, resistors, R.F.
chokes and filament
coils L and L. “Thru-
panel” insulators with
plug-in coil jacks are
used to keep all wiring
below the base. This

{Continued to page 128A)
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Easy Solutions for Everyday Radio Problems

Several advantages are offered
by the under-seat auto-set in-
stallation shown in photes 1
«and 2. Out of the way but cas-
ily accessible Ffor repairs, the
receiver and antenna lead-in
are kept as far as possible from
fhterfering motor noises. The
cantrel unit is mounted on a
metal brachet bolted to the
seat frame, or foor, in a handy
position for tuning without ex-
tending vour arm to the dash.
As the speaker leads do not
pick up noise, it may be mount- [
ed behind the dash. Fig. 3 b
sshows a wuniversal-mounting ;

roof header speaker easily in-
sﬂhﬂ'ﬂm; the
kit includes a dome-shaped
metal grille, eloth cover, mount-

ing ring and hnrdwnnj- '5 o

Aea .

i
L &

STRIP OF
HEAVY )

SHEET-METI.L 5ﬂ1|il
TIGHTE
IF.DUHD WNDEHSER

Right, thin wrench,
used instead of pliers,
for meunting panel-
tyvpe toggle switch pro-
vided with round out-
er nut having a milled
edge that is easily
damaged. Milled nut is
screwed on by hand
before tightening hex
nut al rear

BALK
F PAMEL
¢ THIMN WRENCH

Left, tem u-:nu:u}u.—r

mounting template
for sub-panel-termi-
nal !rwnlfnrmcrq

2 *‘\
: .| Seounnee i 5|

guickly made by

» 'q
|
L
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AUXILIARY MEADER N o
LOUD-SPEAMER — O ® \ -
. s '\-\.,-r""..-...r-i.- | '
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i e —
; - - ..\ -h
— RADID UNIT @‘\ b/
OPTIONAL Y\ . protagit | M
LOUD-SPEAR i -
LOCATION
sl >
"
L
| 7 AMMETER. _
FUSE CONNECTOR u}
“ ANTENNA LEAD AND
--___CI}HF.|‘|;T‘DP.. et
I e
F
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»

Above, protective mounting for pressing ferminal
cur-l'rid"t-typ- paper, or elec- n#‘,';'}.l;';:j, -~ HD D-"\. lugs on paper ta lo-
trolytic condensers, removes ] l ?ﬂli :HHE"E:I""""
hanical strain ; or chassis clearance .
N "‘1_{;.'_ O : holes
{ TERMINAL HOLES | -
. AT
L= e 2 g"‘-“ﬁ— = /%_ggnmm F
i - ' RUBBER, METAL w
o ANERTT apaamen| STOPPER ttuﬁ!ii
5 1B TURNS MIDGET '.?
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o

5wrrr.u BRASS

Label holder for panel
switches, and jachs,
made from thin sheet
brass held in place by
mounting nud

¥

OH SET

TOANT, POST
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3
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Drain stoppers make chas-
%ix shock proof. Left, wave ./
trap eliminates amateur |
code interference; standard T
or homemade plug-in coils
used; winding given is for .
o B0-meter band
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Ultramodern Lounging Chair shown in the photo, the unit begins charg-
Has Built-in Receiver f ing at a road speed of about 22 miles per
T 3 <7 hour. An automatic cutout provides against

Generator connections can be made di-
yrectly to the car battery or to radio and
* lighting batteries in the camp trailer. Qj

RQ.‘%\ T 56

>t ' damage when driving into strong winds. g

N “oDesk *Mike” for Call Systems ., 3

' < Handy for desk P . L}

3 Hﬂand counter use J 0 ' N

31 %Q. with call and pub- x §

9 \'h:: lic-address sys- O

* ,tems, this compact Ve
Qs unit contains a -

single-button car- - =0
. bon microphone e '
» Jo—pounted in cush-
ion rubber and"
housed in a cast

1%

3
£ . aluminum case, It -, + '
_ e " is completely wired with push-type switch ,
) Complete with built-in antenna and a ¢ and protective condenser, and operates qn «,
line cord for plugging into any conveniente, 115 yolts at 4 to 6 ma. supplied from either *

wall s::acke:f, this up-to-date receiver in-*-' 4 battery or the amplifier. A jewel is ar-
stallation in a lounging chair provides— ranged so a pilot lamp and bracket may hfZ)\ :

both comfort and entertainment. installed when operating several of these
I‘ w ¥ | microphones ugh one amplifier.
indcharger for Trailers fi j ys 0
An auxiliary battery-charging unit for Noise Filter for Car Heater
use on camp trailers and trucks employs Owners of older ®OUTED T FeAME 100

OF HEATER

a wind-driven generator. Installed as

type auto sets can
eliminate trouble-
some interference
from the motor of
their car heater by
means of a simple
noise filter mount-
ed on the frame
and connected as g L

& 10 SwWilcH
shown in the OFUR AND CAR
SPLICED AND
sketch. SOLDERED

@[ Blueprints covering radio construction
articles in past issues can be obtained for
25 cents each; material lists are available
without charge on receipt of postage.

-"'"? NEXT MONTH—Beginner's Short-Wave Two-Tuber with Universal Coil Selec-

l “| tor. A simple and inexpensive battery set that anyone can build. Uses auto-type

.:'-) tubes and a 4-band coil-switching unit which holds four ordinary plug-in coils.
S

Other features include cnnslt;'ucl.iqn details for a Low-Cost “A-B"” Power Unit,

—> ,.f "'-;"o i.. T,%Lm""( im“ .
|\ . F. { /=



sr-Propellod

T, | I?/-\I LPLANE

FTHIS striking model gives the attic rail-

roader a real-life glimpse into the fu-
ture of I:l]'_';].'l.'-"-i!Jt‘r'li rail transportation,
Along with ultramodern streamlining, it
combines simplicity of construction.
There's no need to spend long hours over a
lathe when making the railplane for there
is no machine work to be done.

You start out in the same way as you
would in building a ship model. In exam-
ining Figs. 1, 2, and 4, you will notice that
the body consists of five lifts, the 75-in.
lower lift being in three sections to make
room for the trucks. The second is solid,
with a slot cut down the center. This lift
and those above it are 93 in. thick. The
first three and the last two lifts are glued
together as separate units and form the
two parts vou see in Fig. 1. The latter unit

: BRASS BUSHINGS \ /WO B PuUTTY "r BEARI M . !'(] - 3o AR
e Cm e— o
! e — — | | ! ==
1 ."'\ P WO o '-u“__l--- . __iu-_j D D g —— = Sl
10 THIRD RAIL —= - e I Lt
I m AR E —t : | — "51'/ | HF,." \
i — i _.-'h--. = r_,__l ;: —
/ ; 1__ =1 . by Pe [
L~ s: HE ||u..:~ 4\ / j 1 S B =
o :,_._l-'ln =3 i - A Az o = w1
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forms the removahle roof. Use selected
white pine and cut all the lifts slightly
oversize, Before you begin carving, en-
large the right-hand detail in Fig. 4 to
full-size and make %=-in. plywood tem-
plates of all the curved lines. This detail
is shown on Y3-in. squares. Notice from
this that lines F to J inclusive will con-
tinue % in. higher than indicated on the
squared diagrams, as the top of the body
is curved. Now fasten the two units to-
gether with two long serews driven up
from the bottom and carve to the finish
contour with a plane and gouge, using the
templates on the station lines just as you

r
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would in shaping the hull of a
ship model. When you get to the
final contour, give it a thorough
sanding, Light scratches or dents
will show up under the paint job
so don't stop sanding until the
surface is satin-smooth.

MECHANICS
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T

er on d.c. furnished by two

|
Vi
A

] storage batteries, a trans-

At this stage it's a good idea
to give the wood a thin coat of |

former delivering 16-volts
a.c. will operate it.

13
:', SQUARES

shellae, Figs. 2 and 3 give you

_®'+I__| Note from Fig. 1 that the

a clear idea of how the motor

\ PROPELLER
i |

entire power plant is fas-

is mounted to drive the pro-
peller. Dimensions of the mo-
tor and propeller-shaft compartments are
not given as these will depend on the mo-
tor you use. The motor used to propel
the original railplane is of the type de-
signed for driving the conventional ¥i-in.
scale model locomotive. Its free-running
speed is about 6000 r.p.m. Motors of this
type will usually run on 12-volts d.c. or
16-volts a.c. Though the motor runs cool-

g:wmg'wr“ |
Y
~yft-
L

B J

l o

— !: 1 e

EH = le“_.;: ! E@LH: =1 S‘E;:@

ENEEEE N ©Fitts L; -.} > 6

o NG e
—— T A 15§‘-‘I. (1)

tened to the top section of
the car body, the motor
dropping into the well which is already
formed in the lower section as in Fig. 3.
The motor, as you see, is bolted to a Y42-in.
brass angle plate, which is screwed to the
roof of the “conning tower.” It will be nec-
essary, of course, to pare away some wood
to get the motor in position to line up with
the propeller shaft. The latter is a length
of #g-in. drill rod connected to the motor
through a flexible coupling made of rub-
ber tubing as in Fig. 3. The ends of the
rubber tubing are bushed with short
lengths of brass tubing, and holes are
drilled transversely through the meeting
ends of the motor and propeller shafts for
cotters made from ordinary pins. When
you assemble the coupling, coat the sleeves
and the inside of the rubber tubing with
rubber cement. To allow for error, you
use a Me-in. bit to drill the hole for the
propeller shaft, Fig. 2. The shaft can be
made to run in a long bushing, or “log,”
or it can be mounted in two separate bush-
ings, as in Fig. 2. It must be carefully
lined up so that there is a minimum of
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LASHED WITH THREAD
ARD COATED WITH
CELLULOID TEMENT

THIRD-RAIL
SHOE ASSEMBLY

LLER YOKE, L

friction. Before you line it up permanent-
ly, notice that there is a sleeve bearing just
ahead of the coupling. This is made “free-
floating” by lashing it with heavy thread
to a base, made of flat brass and screwed
to the roof. With this in place you can
line up the shaft. Wood putty is forced in
around the bushings to hold them in place
as in Fig. 2. Do the same if you use the
single bushing, or log.

Now, with the motor mounted, you're
ready for the propeller and trucks. The
former is shown in Fig. 5 and making it is

el ©

END VIEW OF
THIRD-RAIL SHOE

a matter of very careful
shaping and balancing.
Use a piece of selected,
straight-grained ma-
hogany. A true-scale propeller cannot be
used, as it lacks sufficient “bite” to drive
the car, Instead, the propeller is shaped
into what is known as the “rabbit-eared”
air-screw type. It must be balanced and
pared lightly to shape by trial until both
blades weigh exactly the same. Stain it
red and varnish, then polish with fine steel
wool. It is a press fit on the shaft; no pin
is used. Two thin washers serve as thrust
bearings.

In Figs. 6, 7 and 8 you have the details
of the trucks. The wheels are ball-bearing
and are available ready-made just as you
see them here. They are designed for
“0"-gauge track, which measures 1% in.
between the rails, On the original, the side
frame members are of #42-in. hardwood, as
is the balance of the truck frame. You can
use ¥a-in. brass if you wish. The frame
is pinned and glued together. Some fitting
will be necessary to get the trucks to
swivel freely when you mount them under
the body., The trucks swivel on a pivot
pin passing through a rabbeted hardwood
block or bolster recessed into the body, as
in Fig. 2. Pivot pins can be made from
small nails. To finish the assembly install
the headlight, the third-rail shoe, window
and door frames, windshield and the wir-
ing. You'll find these details in Figs. 2, 3
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and 6. Use rubber-covered wire for all
connections and solder all joints. Because
the truck frames are wood, electrical con-
nections are made directly to the axles as
in Fig. 6. Use No. 22-ga. wire, spring the
side member away from the wheel, and
wind three turns of the wire around the
axle. When the frame springs back it will
hold the wire in place. Repeat the opera-
tion on the second wheel. Then make
“pigtail” connections to this wire, solder
them and connect to the car circuit.

Use aluminum paint with an asphalt
base for finishing the body. Paint trucks
vellow and black, Notice in Fig. 2 that the
two members uf the body are fastened to-
gether with #a-in. machine screws, The
screws pass through a metal plate and
turn into nuts mortised into the roof. The
screws are located off center in the truck
wells so that they may be reached with a
screwdriver without removing the truck.
When you test the railplane see that the
track curves are banked and that the
trucks take the curves without binding.
It may be necessary to cut away more
stock to allow the trucks to swivel freely.

This Depth Gauge Can’t Slip

Made from a short piece of 34-in. brass
tubing, this depth gauge will fit auger bits
or drills from % up to 34 in. Adjustable

Locked in place wnth set screws, this gauge fits
bhits fram 14 ta 33 in. in diameter

tor various depths, the gauge is held in
place by three equally spaced set screws
located close to the upper end. This gauge
has an advantage over many others im-
provised for this purpose in that it cannot
slip out of adjustment.

—E. E. Stanton, Huntington, Mass.
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Anchor Wires in Concrete Forms

Tightened Quickly

It takes only a few minutes to tighten a number of
anchor wires in a form with this tool

Anchor wires placed through concrete
forms to hold them from spreading may
he tightened easily with a carpenter’s
brace in which a hook is inserted. The
hook is easily made from a short length of
iron rod, which can be held securely in
the chucks of most braces.

Handles of Pliers Are Notched
to Cut Wire

A pair of ordinary pliers can often be
made into practical wire cutters by slot-
ting the handles
as shown. Open
the pliers about
one-third of the
way, grip them in
a vise with the
handles pointing
upward, Then
take a hacksaw
and run the blade
right between the
handles so that a
slot is made in
both of them. This will form slots for cut-
ting wire of small size. Larger slots can
be cut by mounting two blades, side by
side, in the hacksaw frame.

[

SAW SLOT =—T1




347

A S—

MET JOINT-w | 2
(]

J 4
T&" E'l-

D-WIDTH INSIDE SIDE RAILS

EMD viEw

METAL BED:RAIL FASTENERS
SINGLE BED

2lDE VIEW

SINGLE BED
DOUBLE BED | 410" 45|

| A [ & |

3-67| 3-4L" ..

c | o
3.'33'.| 3-37 24f
467 477 340}

DETAIL OF CREST

ll
LATHE CENTER ?\x{

= BLOCK

K

z
RAIL GRODVE cuT &

S0FT-Woop

FILLED BEFORE TURNING

v

£ A
WL
N
s X M KR
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By simply changing the length of the rails and
end panels you can make either a single or
double bed. All other parts are duplicates in
either size. OF especial note ix the authenticity
of the design—a copy of an eriginal—and its
adeptability te modern decorative schemes
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Wheeled Ash Can Easy to Move
on Floor or Walk

F
¥

v
CASTERS

vl T
S~ BOTTOM VIEW

It's much easier te wheel a filled ash can to the
alley than it iz to carry it

Instead of earrying a heavy ash can,
why not fit it with a couple of casters and
wheel it to the alley? Bolt a couple of
blocks to the bottom, near opposite sides
as shown, one being considerably thicker
than the other to keep the can level when
casters are attached. It's a good idea to
rivet a sheet-metal shield to the top of the
can on the same side as the casters to keep
the ashes from falling out when the can is
tipped to wheel it.

New Feet for Your Sink Strainer

ble strainer you
keep around your
sink cause black
marks on the por-
celain? If so, put
three rubber feet
on it. Get three
small rubber
bumpers and three
faucet washers
from the dime store. File off the points of
the serews on the bumpers and drill a hole

FAUCET WASHER

Does the porta- -

POPULAR MECHANICS

at each corner of the strainer. Then screw
the bumpers through the strainer holes
into the washers,

—Walter A. Humphrey, Columbus, Ohio.

Rounded Surfaces Smoothed
with Hose Sanding Block

The next time
vou have a round-
ed surface to sand,
such as a table
edge, chair leg,
ete,, try using a
short piece of
large rubber hose
as a sanding block.
Split it up one
side and then cut a piece of sandpaper to
fit inside. A small quantity of shellac ap-
plied to the back of the sandpaper will
help hold it in place.

Mono-Scooter Is Speedy

With a little practice, you can get more
speed out of this mono-seooter than out
of a pair of roller skates. It is made from
two roller-skate wheels and a hardwood
block as wide as the shoe and about 5 in.
longer. Round the ends of the block and
slot them to take the wheels. Steel rods
serve as axles, and washers are placed on
either side of each wheel to keep it true.
These should be lubricated. Triangular
blocks serve as heel and toe plates, and a
single toe strap keeps the scooter on the
shoe. Tilting the foot to one side brings
the block into contact with the sidewalk
to get efficient braking.

Strapped to one shoe, this mono-scooter will take
you -hlu at a fast pace



technique, which can be used to good
advantage in making lamp bases, book
ends, model boat hulls, and many other
projects. The two lamp bases shown in
the top photo are typical examples. Each
of these bases is cut from one piece of
wood, the size of the orig-
inal board being the size
of the largest piece of the
base.
The “beehive” lamp base

illustrates the procedure:

stock is to be cut are laid
out, starting with a radi-
us of 3 in., and increas-
ing 3 in. until a radius
of 3% in. is reached.
Small holes are drilled to
permit the insertion of a
fine scroll-saw blade, and
the various rings are
sawed out. The saw table
is not level, but is on an
angle of about 2 degrees,

Forms glued wp in this fashion can be turned or

otherwise machined to Fform wooden bowls, boat

hulls, ete. The principle wsed is thoroughly prac-

tical, and will efect a considerable saving in mate-

rial on production woerk where the nature of the
project permits its use

ERE'S a novel scroll or band-saw ’

WNCREASING

The lines on which the EFM'-H CIRCLE

COMPLETE
LAMP BASES
ARE CUT FROM
OME BIECE OF
WOOD BY ANGLE
LAWING

A center jig can be used, or the
cut can be guided by hand. Each
of the rings, being cut on an an-
gle, will project a certain distance
from the next larger ring. One of
the illustrations shows how the
rings are projected to form the
lamp base. Glue is used to main-
tain the pieces in this position. In
production work, a master form
would be used to set each ring
quickly at the required distance.
The small holes necessary for scroll saw-
ing can be plugged or filled with plastic
wood readily. The edge of each circle of
the original lamp was rounded on the
shaper, but a master form could be used
for the same operation done on the lathe
after gluing,

Q[ Clothespins soaked in a soap solution
and dried without rinsing, will not freeze
to the line or clothes in cold weather,
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Hat Rack Pivoted to Closet Door
Utilizes Waste Space

WwoO0D DISK

This rach roises and lowers, the parallel links hold-
ing it horizontally in any position

Screwed to the door or wall of a small
closet where space is limited, this hat
rack is raised out of the way, utilizing
waste space above the garment rails, and
is lowered to a convenient height for se-
lecting the hats. A wood disk carrying
seven ““mushroom” supports is pivoted to
the door by means of two pairs of parallel
links or arms, the link brackets on the
disk being cut from heavy sheet metal,
while those on the door are short pieces of
angle iron. The pivot bolts or rivets should
be drawn up snugly so that friction will
hold the rack in any position.

—Jas. H. Rodgers, Toronto, Ont., Can.

Runners on Refrigerator Trays
Make Removal Easy

You won't have
any trouble re-
moving ice-coated
trays from your
refrigerator, if
they are fitted
with wire runners,
which permit only
a small amount of
metal surface to

POPULAR MECHANICS

come in contact with the freezing com-
partment. Suitable runners are made by
bending pieces of heavy wire to a U-shape,
as indicated. They can be slipped in under
the trays loosely, or soldered on.

Holding Magazine Pages Open
to Read Plans

When building
an article from
plans given in a
book or magazine,
I find a trouser
hanger of the type
shown, handy for
holding the pages
open. Besides this,
you can hang up
the plans so that
they are easy to
see, and where they will not become soiled.

—Vernon Tracey, Centerville, N. B,, Can.

Profile of Lathe Turning Tools
Checked with Special Gauge

Amateur lathe operators who have dif-
ficulty in remembering the exact shape to
which various turning tools should be
ground, will find this gauge a help. Take
a piece of sheet metal of any convenient
size and file the profiles of the various
tools in the edges as shown. Attach it to
your grinder where it will always be at
hand. Different profiles may be ground
on each end-of a tool to save material,

yFLAT THREAR,

|
| FARTING
ROUND NOSE

WHOLE FOR LHAH)

i
Il-' e SHEET H“M"x
LEFT-HAND uuuwraﬁl
RIGHT-HAND ROUGHED

LEFT-HAND SIDL
RIGHTHAND S1DEC

¥You can grind your lathe turning toaols correctly if
they are cheched with this profile gauge
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Roll-Film Guide Simplifies Tray Development

ROUND BOTTLE .

7 X672 12" PLYWOOD BASE

- 5
s B.l. g ¥ ﬂ F
BRASS BAR

Eliminating the possibility of seratching
the emulsion side of roll film, when devel-
oping it in a tray, this simple guide also
effects a saving in developing fluid and
prevents the film from curling and getting
out of the tray. The guide consists of a
small, round bottle, a brass arm and a
plywood base. The parts are assembled as
shown in the detail with the tray resting
on the base as indicated in the photo. The
bottle cap, which is cemented to the glass
to keep it from loosening, is fastened to
the end of the arm with a machine screw,
and the arm is attached to the base with
small bolts and wing nuts to permit easy
removal, as it must be taken off to empty
and clean the trays. It is best to use sep-
arate guides for developing and washing,
and all metal parts should be given sev-
eral coats of lacquer to keep them from
affecting the fluids. In use, the tray is
filled with enough fluid to come well over

the bottle, after which the film is slipped
under the bottle, emulsion side out, and
pulled back and forth through the fluid,
this operation being continued for the
length of time necessary to develop the
film.—Robert J. Williams, Chicago.

Rooms Facing Narrow Court Brightened by Reflected Light

If buildings are so close to your home
that they darken the rooms, you'll be sur-
prised how much the rooms can be bright-
ened by setting white-cloth frames outside
of the windows at an angle. The cloth is
tacked to wood frames, which are hinged
to the window sills, small chains being
used to hold them in place. White oileloth,
or pieces of sheet metal, painted white,
may be used instead of cloth, and they are
easier to keep clean,

@ Unsightly deposits that often form at
the water line of fish bowls and aquariums
may be removed by rubbing them with a
cloth saturated in vinegar; rinse the bowl
thoroughly before filling with fresh water.
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Cool Handle on Furnace Poker
Prevents Burned Hands

No malter how hot the lower part of the poker gets
you can always grip it with this sliding handle

Made by wrapping several turns of
sheet asbestos on your poker, clinker hook
or similar tools used around the home-
heating plant, this sliding grip is always
cool, regardless of how long the tool is
kept inside the firebox. The turns of as-
bestos are cemented with water glass.

Dangers in Diving Helmets
to Be Avoided

There is extreme danger in using home-
made diving helmets. No person should
attempt to submerge in such a device un-
less he is a good swimmer and is physical-
ly fit. For amateurs, a diving helmet must
be designed so that it can be dropped off
the wearer's shoulders any instant, and
for this reason a harness must be avoided.
The diver should be able to rise to the
surface at will, without being dependent
on anyone above. A diving helmet, there-
fore, should fit over the head with enough
excessive space to permit “dumping” it
by a forward movement of the body. A
constant flow of fresh air pumped into the
helmet through a single length, unspliced,
non-kinking hose by means of a pump
having a capacity greater than needed,
must be provided to assure the diver
enough fresh air. Never use hose that is
joined and taped together. Breathing in a
helmet should be easy, and the air inside
should be as “fresh” as outside air; if this
is not the case enough air is not being de-
livered and the hose or pump may be at
fault. If the air inside seems stale, “dump”

POPULAR MECHANICS

the helmet at once—don't continue to
wear it because, should the supply of
fresh air be inadequate, gradual suffoca-
tion from lack of oxygen may result, and
you may not be able to hold your breath
until you reach the surface. For the nov-
ice, it may be best to leave the practice of
diving to professionals, but if you are de-
termined to use a diving helmet, no better
advice can be given than to practice in
water not over six feet deep until you are
thoroughly aware of any emergencies that
may arise, At no time should a person
use such an apparatus at a greater depth
than he can make a surface dive. Further,
no novice should use the equipment until
it has been tested by persons who are in a
position to know whether it is safe.

Cutter on Spool of Heavy Thread

Attached to a
spool of thread
with a thumbtack,
this handy cutter
eliminates the
trouble of locating
a pair of scissors
- : every time you

wish to cut off a

iy piece of thread.

.\ The cutteris made

ﬂlmwzhw ‘ from sheet metal

and filed to a sharp

edge., In use, the

thread is brought down over the end of
the spool and across the cutting edge.

Teeth on One Side of File Filled
to Protect Adjoining Work

When smoothing the bottom of a nar-
row slot where it is necessary to prevent
marring the ad-
joining work, coat
the teeth on one
side of the file
with water glass.
Apply it liberally
and wait for it to
dry. When the job
is finished remove
the water glass 4
with a file card. E -
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By C. H. Deerwester

WO frames of the same size
hinged together, the top frame
upholstered, the lower mounted
on four turned legs and provided
with a plywood bottom—and
there's your combination ecouch
and storage chest. The uphol-
stering is so simplified that if yvou
can drive tacks you can do the
job. The first thing is to find an
old set of bedsprings and disman-
tle it. What you're after, of course,
are the coil springs and holders.
Now, the top half of the couch
frame is made up as in the de-
tails on this page. Then the
spring-holder bars are cut to {il
between the side pieces, to which
they are anchored with serews.
It is a simple matter to snap the
springs into the holes provided in
the holders. Next, both lateral
and longitudinal strips of cotton
tape or webbing are tacked to
sides and ends of the
frame. Each spring is
sewed to the tape at the
four points with a waxed
string. The springs are
first covered with a heavy
material, preferably can-
vas, which is tacked at
about 2-in. intervals com-
pletely around the frame.
It is to be expected that
the two outer rows of
springs will be com-
pressed to a greater de-
gree than the inner rows.
Four rolls of cotton bat-
ting are spread over the
canvas, layer upon layer.
Be sure that the thick- o . TeRED
ness of the padding is |‘<ﬁ| CORNERS|
uniform then cover it =4
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with an old linen sheet or other similar
material, tacked to the frame in the same
manner as the ecanvas. This cover will
prevent the padding from shifting with
use. When tacking the tapestry, be sure
to draw it evenly to prevent wrinkles.
Space the tacks about 1 in. apart and keep
them in a line % in, above the bottom
edge of the frame. This precaution must
be taken in order that the tacks will not
show after the binding has been applied.
The binding comes in various widths and
can be purchased in any department store
handling upholstery materials. It should
be of a contrasting shade of the same color
as the cover. For the back, pillows can
be made of material left over from uphol-
stering, filled with kapok, and fitted with
slip covers of a matching color. This fin-
ishes the upholstering job.

The lower frame is now assembled as
indicated in the details. It must have the
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same outside dimensions as the upper
frame. Note that the corner assembly is
distinctly different from that used in the
top frame. Care must be taken with the
corners because they will be exposed as
finished wood in the completed assembly.
The plywood bottom should be placed im-
mediately after the lower frame has been
assembled. It can be nailed directly onto
the underside of the frame and the cor-
ners beveled with a hand plane to prevent
showing, or set in a rabbet and fastened
with screws as shown. The legs can then
be turned and screwed into place. The
proper method of mounting is with screws
driven through the four corners of the
leg. This done, the hinges are mortised
into the frames and fastened with screws.
Use brass butt hinges with removable
pins. You can now finish the lower frame
and legs in any color you desire. First,
give the wood a thorough sanding with
progressively finer grades of paper. If
you use an open-grain wood it will re-
quire filling with a paste filler, then stain,
shellac and wax. Or, in place of the latter,
vou can use a high-grade varnish, laid on
over a coat of white shellac.



POPULAR
Nicked Nails Easily Broken Off

Where nails often must be used that are
a little too long for the job, I find that
instead of clinching the projecting ends it
is better to file or
cut a series of
notches in each
one as shown, be-
fore driving them.
Then they can be
broken off with a
couple of twists.
This method is
especially handy on work where it may
be necessary to use a plane after nailing.
—W. 5. Houseburg, Pittsburgh, Pa.
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Garments Dried Out of Sight
on Back of Radiator

By simply at-  wOODEN BAR ON BACK OF
taching a small Rmm“ﬁ“ﬁf.ﬁf——-—“"'
wood or iron bar L
to the rear side of
a radiator cover
in your home, a
dandy place for
quickly drying
stockings, hand-
kerchiefs, ete., is
provided. Your
particular cover
and the type of bar or rod you have will
determine the method of attachment.

Storm Windows Sealed Tightly
with Adhesive Tape

To increase the
efficiency of a
storm window that
doesn't fit snugly
in the casing,
strips of tape, such
sz Scotch drakt
ing tape, placed
a e inside
surface 4s shown,
have been found
effective in sealing the joints against pas-
sage of cold air. Befate applyving the tape,

the surfaces t it contacts must be
cleaned thorodghly so that it will stick.

The tape is gasily stripped n%. ; )
"

Vo) A a7 -1,
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Why Risk Injuring Your Fingers
in a Food Chopper?

757

Rather than push meat and other materials inte a

food chopper with the fingers, which may result in

an injury, use a spoon as shown. A tablespoon iz
just the right size for the average chopper

Buttonholes Punched in Cloth

Instead of cutting buttonholes with a
pair of scissors, one seamstress prefers
punching them with a spear-pointed tool
made by grinding the blade of an ordinary
table knife to a point as shown and then

Buttonholes guickly and accurately punched with
blade of table knife ground to a spear point

sharpening both edges. A rubber disk with
a slit in the center slides on the blade and
serves as a stop so that a number of holes
can be cut to the same width.



UPGN arriving, every member of this
Halloween party must be finger-
printed and “mugged” as regular routine
for identification records in the archives,
The newcomer presses the thumb of his
right hand down on the “ink pad,” for
which purpose ordinary carbon paper will
do. This is pasted to a piece of sheet metal
on a small box which contains two dry
cells and a Ford vibrating coil, connected
together as shown in Fig. 1. The “guard”
presses a push-button switch the moment
the guest touches the carbon paper and
has his left hand on the table directly over
another sheet-metal plate also wired up
as indicated. The result is a sudden shock
which is surprising but not harmful. To
offset suspicion, it is a good idea to place
the left-hand electrode under a tablecloth,
Direct contact with the metal is not nec-
essary. A long strip of metal along the edge
of the table is better than a small plate as
any one seated at the table naturally rests
the left hand somewhere along the edge.
Another shocking epi-
h sode, which may take
' place right on the “wel-
come” mat, is shaking
hands with the “ghost
host” who is a head taller
than anyone in the party.
See Fig, 11, He stands
near the entrance and

When the party starts
guests are fingerprinted
“electrically”

“Mugging"’ with
an exploding
camera

"
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HALLOWEEN *

extends his hand to the guest who takes
hold of a cloth glove having four wiggly
coil-spring fingers., These and a metal door
mat are the electrodes, and are connected
to a vibrating coil or a toy shocking ma-
chine operated by someone behind the
ghost. The ghost has pearly eyes, which
look as if they were suspended in void
space of an empty hood.

The next job to get the records straight
is mugging. This is done in a semidark-
ened room with a cardboard camera as in
Fig. 2. The startling effect comes when
the light is suddenly flashed and a cap
pistol is fired at the same instant. After
this, everything tried on the newcomer
will be looked upon with great suspicion
but he may be convinced to observe Mars
without a shock or a scare. He will actu-
ally see something through the enchanted
telescope, pictured in Fig. 3. When the
star gazer first puts it to his eye he sees
nothing, and is told to revolve it until he
does. The eyepiece has a felt rim dipped
in lampblack, which leaves an interesting
ring around the eve. However, the victim
has his reward for with one complete rev-
olution of the telescope, a swinging switch
lever makes contact and a small light in-
side reveals a witch or comie fig-
ure. To make the telescope, use
a mailing tube about 14 in. long
and 2'2 in. in diameter. Card-
board partitions hold the lamp

This char has
fwo levels

<L~ CONL SBRING

You can see the gift
packages mside but
try to got them!
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bulb and the revolving switch, which are
joined by a copper strip. The switch must
work freely. By making the tube in two
parts, the assembly is easy. Paper wrapped
around it completes the joint. Four bands
of black paper are wrapped around the
telescope to make the sooty evepiece less
conspicuous,

Fig. 4 shows an elaboration of the pop-
ular “grab-bag” idea. In this case a large
carton is equipped with three shelves,
which fold up against the sides of the box,
giving free access to the favors for guests
in the bottom. Lights are arranged so that
the inside of the box is dark. After two
or three merrymakers have drawn prizes
from the box, an attendant “in the know”
lets down one of the shelves by means of
a concealed string. This shelf may have
on it a shallow pan of lard, or a sheet of
paper coated with lampblack or graphite
and oil, or red grease—anything that will
not flow when the shelf is in the vertical
position. In the laughter which follows
the vietim's predicament, the attendant
draws up the shelf and another guest is
invited to draw from the box, this one of
course brings out a favor. Eventually the
other two shelves are let down to provoke
more laughter.

A collapsible chair can easily be made
from a common kitchen chair, and, if oth-
ers of the same design are placed in the
room, the iricky one will not be notice-
able. Remove the legs and round off both
ends as in Fig. 6. They are then joined in
two pairs consisting of one front and one
back leg connected with a rung. Coil
springs, concealed inside of thin tubes are
substituted for the front and rear rungs.

S0IT DYED
WITH DARK -

SPOTS
| SEWED ON

GREEN HOOD
SEWED T SUIT

The Jrog suit is
casy o make T

LIGHT GREEM [—
GREENCLOTH [

_{_

BREAST
[PLATE |

CARDBOARD SPOITTED

BACK HALVES . BROWN
CNED =l ! CLOTH

A turtle sensation from cloth, wire and cardbourd
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The tubes should fit into the holes for-
merly occupied by the rungs, and are
painted to resemble them. As soon as a
guest sits on the chair the tubes pull out
and the chair sprawls. Strong tension
springs should be used.

A most surprising effect is afforded by
the “X-ray” helmet shown in Fig. 7. This,
briefly, is a eardboard box with two mir-
rors arranged to throw the vision direectly
behind., The user of the helmet will have
the strange sensation of seeing what ap-
pears to be the foreground receding from
him as he progresses, and although there
may appear to be an open door ahead,
more likely he will fetch up against a wall.

For a confetti blizzard, an electric fan is
rigged as shown in Fig. 8. This also ean
be operated by an extension switch, Make
a large cardboard cylinder to fit over the
fan frame, paste a disk of tissue over the
front end, just enough to hold it until the
blast strikes it, and then fill the space half
full of confetti, When the unwary guest
steps in front of the fan, he is deluged with
a shower of confetti.

Ideas for Halloween costumes are pic-
tured in Figs, 9 and 10. The frog suit is
an ordinary union suit dyed a light green,
with dark green cloth spots sewed or ce-
mented on. Cardboard, plywood, wire and
cloth are all that is necessary to make the
turtle costume. By cutting the back halves
as indicated and joining along the ridge
with adhesive tape, a very convineing shell
can be made. The anchor is simply made
of plywood and cardboard, and the wearer
should be clad in trunks and have tattoo
figures on arms and legs painted with
harmless coloring, such as fruit juice.

FINE PLanG SIRE
FRAME PAINTED
FLAT BLACK

LARGE IMIT-
ATION PEARLS

O SLUARES

A head taller than anyone in the croud,

this “ghost” has eves but no face

SIDE SLOTS ]
PERMIT SLIPPIMG [ |
CWER HEAD

This anchor

will take hold ar any party
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Twist Tamper Does Not Stick
in Clay or Concrete

Twisting the tampar slightly tends to break the
vacuum between it and the wet material

The tendency of wet clay or concrete to
adhere to the bottom of a tamper can be
avoided by giving it a slight twist as it is
lifted each time. The twisting action tends
to clean the surface of the tamper and
break the vacuum that exists between it
and the wet material. To facilitate twist-
ing the tamper, a hand grip is provided.

Flexible *'Finger”’ Picks Articles
from Small Gratings

For retrieving
small articles in
places where you
4 can't reach them
with the hands,
such as heating
registers and grat-
ings, you can use
this simple “fin-
ger.” It consists of
three lengths of
spring brass wire
twisted together,
leaving three
prongs at one end,

3 WIRES
TWISTED

MECHANICS

which are bent to form jaws. Insert the
assembly into a length of flexible conduit
and form an eye on the other end of the
wires, Moving them back and forth in the
conduit opens and closes the jaws.

Upholsterers’ Gimp Is Spread
with Steel Ball

Instead of try-
ing to hold uphol-
sterers’ gimp open
with the fingers to
keep it in place
while driving the
tacks, use a steel
ball as shown. Be-
sides keeping the
gimp spread apart,
the use of the ball
lessens the danger
of hitting the fingers with the tack ham-
mer.—A. H. Waychoff, Tempe, Ariz.

Depth of Small Holes Measured
with Automatic Pencil

Here is a simple
method of meas-
uring the depth of
small holes. The
point of an auto-
matic pencil is in-
serted in the hole
and the lead is
forced out until it
touches the bot-
tom. When the
pointed end of the
pencil is even with
the surface of the work the projecting
lead is equal to the depth of the hole.

Broom to Sweep Snow and Slush
Stiffened with Wood Backing

Stiffened with a

PLYWOOD -~ = =
piece of plywood, WIRED TO BROOM
an ordinary broom |

can be used effec-
tively for cleaning
sidewalks of fairly
deep snow. Cut
the plywood to the
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shape of the broom and drill a few small
holes through it to take fine wire, which
attaches it to the broom. It is best to cut
the plywood about an inch shorter than
the broom straws so that they will project
from the bottom edge. Thus, the plywood
pushes the heavy snow, while the project-
ing straws sweep the walk clean.

Oven Rack Has Guard on Edge
to Prevent Accidents

There won't be
any danger of ac-
cidentally pushing
a roaster off the
rear edge of a wire
rack in an oven if
the rack is fitted
with a metal guard
as shown, Tomake
such a guard, vou
simply bend a
piece of galvanized iron of suitable length
at right angles, drill holes through the
metal, and wire it onto the rack.

—L. H. Georger, Buffalo, N. Y.

Pipe Insulation in Metal Sleeves
Is Well Protected

When heavily insulated steam pipes
pass through a room where the insulation
is likely to be damaged by objects striking

If some insulation has been knocked off vour steam
pipes, replace it and sheath it with sheet metal

or rubbing against it. you can avoid such
trouble by encasing the pipes in sheet
metal as shown. Use a metal light enough
to be formed around the insulation by
hand and fasten it at the seams with sheet-
metal serews.

763

Putting Up Cloth or Paper Sign
in Windy Weather

Wind cannotl tear a paper sign when putting i up
if it iz rolled on o broomstich

It's a simple matter to put up a cloth or
paper sign single-handed on a windy day,
if it is first rolled on a stick., Fasten the
free end of the sign and then gradually
unroll it as you tack down the edges. With
this method, the untacked portion of the
paper is kept tightly rolled so that there
is no chance for the wind to tear it.

—G. E. Hendrickson, Argyle, Wis.

Reflector for Photo-Flash Bulbs
from Small Hand Mirror

An ordinary
hand mirror
makes a good re-
fector for use with
photo-flash bulbs.
Just mount a por-
celain wall socket
on a small wood
bloek and screw
the latter to the
handle of the mir-
ror as shown so
that the bulhb,
when inserted in-
to the socket, will
be directly in front
of the mirror. To
control the bulb, a small toggle switch
should be fastened to the block within
easy reach.—Paul Hadley, Piggott, Ark.
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AVE you ever seen a

skilled marksman break
“25 straight” at skeet, or run
a string of 50 or even 100 at
the traps without a single
miss? If so, it's likely that
you were impressed with the speed
and form of the gunner, and you
probably concluded that diligent
practice was the real secret of his
success. In a large measure, this is
correct, but if you were to pick up
his gun and throw it to your shoul-
der you might discover that it didn’t suit you at all.
Possibly you would have to make a conscious mus-
cular effort to bring the barrel into alinement, This
would slow up your speed in pointing the gun.
Again, the design of the stock might cause your
right hand to be eramped. In other words, the gun
would not fit your needs individually, because the
owner has selected it to suit his own taste and re-
quirements, just like selecting and fitting a suit of
clothes.

Skillful handling of a shotgun is a matter of speed.
This does not mean a series of sudden, violent
movements but rather a smooth, unbroken sequence
of motion that gets the gun to your shoulder, your
cheek on the comb, and your eyes on the object to
be hit—all in a split second. Roughly, the effective
range of the average shotgun is 35 to 40 yards. Be-
cause of this, the experienced gunner knows that
when he steps up to a station on the skeet field and
calls for his bird, or when swift-winged game
flushes in the field, he must get into action instantly.
In doing this his whole attention centers on the ob-
ject to be hit; he is not conscious of the movements !
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LEAD DEPENDS OM
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required to bring the gun inte position
and fire it. You do not aim a shotgun like
vou do a rifle. Rather you point it, in
much the same fashion that you point
yvour finger,

Generally speaking, gun fit hinges on
just three dimensions of the stock, which
you will find in Fig. 3. These are the
length measured from the trigger to the
center of the curved butt plate, and the
comb and heel drop measured in inches
from the sight line. Manufacturers, con-
sidering the design of their own produet,
have worked out average stock dimen-
sions that are intended to be suitable for
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HERES wHAT yOu SHOULD
SEE AT THE INSTANT YOU
PULL THE TRIGGER

most shooters of average stature. Then
there is the structure of the gun itself.
For example, you might find a double gun,
similar to that in Fig. 1, unsuited to you
individually, while the repeating or auto-
loading gun, with essentially the same
stock dimensions, might fit exactly. This
would likely be due to the variation in the
tvpe of gun rather than in the stock alone.

Now, to find out whether the gun in
hand fits you individually: Sometimes this
is rather difficult to determine fully at the
outset, With any one of the four shotguns
shown in Fig. 1, at vour shoulder, go
through the five positions shown in Fig. 7.
In each case, the arrow indicates the di-
rection in which the gun is pointing at the
start of the swing. The foot positions are
only approximations, of course, but if you
practice them until you acquire the habit,
they will help greatly in balancing for a
quick shot. Remember that your arms
must “lock” the gun to your shoulder;
vour feet do not move. Your body does
the swinging. Now take the first two, in
Fig. 7, as an example. At the start of the
swing, in each case, hold the gun as in

765
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“lock” the gun, the head acting as a
sort of base of the triangle formed
by the arms. Now, suppose as an

example that the gun you have in
hand has a heel drop of 3 in., and a

CHECHED TO PRE-
VENT SLIPPING

LENGTHENING SHOTGUN STOCK

comb drop of 1'2 in. Although some
men can use a stock of these dimen-
sions, you may note some difficulty
in swinging the gun quickly into
position, that is, you will be con-
scious of an effort required to swing
and point it. You may even have to
raise your head slightly to catch the
front sight. Obviously, these addi-
tional movements will distract your
attention from the target and be a

Fig. 6. In the first swing, left to right,
yvou'll notice a gradual tightening of the
muscular tension as you come around,
also a more or less involuntary tendency
of the cheek to slide backward on the
comb. The latter will be more pronounced
if the stock is too short for vou, although
it is not as evident as it will be when you
try the second swing on an imaginary
overhead incoming target. This time the
cheek will tend strongly to slide forward.
Some shooters take this shot with a back-
ward body bend; others by arm swing.
Now go back to Figs. 2, 3 and 4. Most
crack wing shots use a “straight” stock,
which means, first of all, but little varia-
tion between the comb and heel drop,
Fig. 3. Most of these shooters habitually
“cheek” the gun hard, that is, the cheek
is pressed firmly onto the comb in all
shooting positions. This has a tendency to

decided handicap in fast shooting.
Trying the same type gun with a
heel drop of only 2 in., the comb drop be-
ing 1'2 in. as before, you will probably
note a difference at once. The straighter
stock will bring your eye above the breech
as in Fig. 6, and the barrel, or barrels,
will be in full view, as in Figs. 2 and 4.
Such a position enables you to judge dis-
tance and lead quickly and accurately.
Keep in mind that in all tests of this kind
as well as in actual shooting, you should
acquire the habit of keeping both eyes
open. This utilizes a principle of stereo-
scopics, the value of which you can easily
check by closing one eye and then at-
tempting to gauge the distance quickly to
either a moving or stationary object.
Length of the stock and degree of pitch
also have something to do with the “feel”
of a shotgun. Most shooters find that a
stock length of 14 in, is right for them.
This, combined with a heel drop of 2 or
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2% in, and a comb drop of 1'% in.,
will prove suitable for a majority
of those of average stature. Man-
ufacturers can usually furnish such stocks
as standard on the better grades of guns.
Stocks are usually furnished with a 1-in.
pitch, Fig. 3, but this also varies from zero
to as much as 3 in. Certain physical char-
acteristics may make it necessary to spec-
ify a special type of comb when selecting
a new gun, For instance, if you .are full-
faced you will probably find a narrow

comb, Fig. 5, more suitable, A man with

a thin face will likely find a wide or raised
comb an advantage. In all this the shooter
must determine for himself, by experi-
ment, just what stock characteristics suit
him best. Fig. 8 shows one way of length-
ening the standard stock that is too short.
A new butt plate is made of a pressed-
fiber material. The butt is squared and
the longer butt plate is serewed in place
and worked down flush with the wood.
A rubber recoil pad will also accomplish
the same thing. Any reputable gunsmith
can fit the latter for a nominal charge. As
a rule nearly all types of shotguns balance
at a point from 4 to 6 in. above the trigger
as in Fig. 9. Under certain conditions it
may be advisable to shift this slightly to
make a gun handle better. By taking off
the butt plate as in Fig. 10, and boring
two or more shallow holes in the stock
vou can move this point forward, or, by
filling one or more holes with lead the
point will be moved nearer the trigger.
Another stock alteration is shown in Fig.
11. Here you can do either of two things,
change both drop and position of the butt
plate, or change the drop alone. Either is
a comparatively simple job but it must be
done with care. By raising the comb and
butt plate as in the first two details, you
can correct a tendency to undershooting.
If you have an expensive gun, it’s best to

SIGHT LINE —%

T T a—

CHAMGING DROP
AND POSITION OF
BUTTPLATE

CHANGING DRORP
WITHOUT ALTER-
NG POSITION OF
BUTTPLATE
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take it to a gunsmith to have this work
done, as he can probably fit a new stock
made to your own specifications for little
more than the alteration would cost. But
if the stock is plain, straight-grained wood,
you can do the job yourself. It is only in
later years that the “beavertail” forearm,
or fore end, as it is also termed, has come
into widespread use. Its real advantage is
its greater length and width. On most

POPULAR MECHANICS

SHOT PATTERM FROM
FULL-CHOKED BARREL

older guns the fore-end construction will
permit the alteration detailed in Fig. 13.
Careful fitting is, of course, necessary. The
added wood will shift the point of balance
slightly, but you can easily compensate
for this by “loading” the butt stock as in
Fig. 16,

At the present time, you can, when pur-
chasing the better-grade shotguns, just
about “write your own ticket,” for they
are now made with varying stock dimen-
sions designed to suit the great majority
of shooters. In addition, practically all
manufacturers can, for a nominal extra
charge, furnish a gun with a stock made
to your own specifications, Of course, you
must determine beforehand the stock di-
mensions that suit you individually. You
also have a variety of barrel boring to
choose from. These are the cylinder, or
open bore, the improved eylinder, the
skeet chokes, No. 1 and No. 2, the modi-
fied, the improved modified and the full
choke. These terms signify the degree of
choke boring. Fig. 12 shows two repre-
sentative shot patterns. The modified bar-
rel is the best all-around choice, but for
quick work at close range the improved
cylinder or skeet chokes are preferable,
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Chest of Drawers Hides Single-Room Lavatory

TO® MCCE OF
PLYWOOD

Built with two false drawers and three
regular ones, this plywood chest is open at
the back so that it can be pushed against
a wall over a lavatory to conceal it, as is
often desired in rooming houses, hotels
and dormitories. The drawers are about
two-thirds the depth of the chest, the top
one sliding freely over the basin, while

Fitted with three drowers and two
false fronts, this chest hides a [av-
atery and provides storage space

the two lower ones slide under it and in
front of the plumbing. The false drawer
fronts are made by cutting shallow grooves
in a solid panel, the use of four wood-knob
drawer pulls adding to the deception. Four
eagy-rolling casters make it a simple mat-
ter to move the chest.

—Frank Beatty, Chicago.

Kerosene Cooking Stove Supplies Warm Water in Home

Those who live in homes where running
hot water is supplied by a tank connected
to a water back in a coal range, or to the
heating plant, can have a supply of warm
water when these are not in use by in-
stalling a coil in their kerosene cooking
stoves. The coil, of course, is connected to
the hot-water tank and passes over the
top of the stove burners. If these are of
the type that must be lifted to light the
stove, be sure to make an allowance when
making the installation. As the coil is be-
low the cooking grates it is hardly notice-
able and does not interfere with the reg-
ular use of the stove,

—R. V. Lovejoy, Lowell, Mass.

@ Before handling fruits which tend to
stain the hands, apply olive oil to the fin-
gers and the juice will wash off easily.

?h‘ s
I 7Tl

Your kerozenes stove will furnish warm water if you
run a coil over the burners
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Metal Spinnings Lubricated
by Ordinary Candle

A candle rubbed on the surface of metal-spinning
worh lubricates it nicely

I have found that a candle stub is satis-
factory for lubricating the surface of met-
al while spinning it, and in many cases,
where sheet lead and other soft metals
are to be stretched to shape inside of a
hollow form, it is superior to other lubri-
cants I have used. Just hold the end of
the candle against the rotating work, and
friction will melt the wax, which will
s read evenly over the surface. If maple
dowels are used for tools, the wood ends
pick up some of the wax, but even then
an occasional application of the candle is
advisable. This prevents cutting of the
surface and, except for a final touching up
with steel wool, the work is ready for the
finish after having been spun to shape.

—Dale R. Van Horn, Lincoln, Nebr.

Thread Kit from Poker-Chip Rack

An old poker-
chip rack makes a
dandy kit to hold
spools of thread.
The openings in
most of these racks
will hold three
spools of thread
when set in a ver-
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tical position, or four when they are laid
horizontally. A disk of heavy cardboard
glued over the bottom of each opening
will keep the spools from falling out.

Shaving-Brush Holder on Shelf
Suspends Bristles Downward

Bent from a
piece of wire and
clipped to a shelf
of your bathroom
cabinet, this shav-
ing-brush holder
utilizes space that
is usually wasted.
Besides, the bris-
tles are suspended
downward so that
they dry much LU
quicker than when
the brush is set on a shelf in the cabinet.

—Robert Brightman, Brooklyn, N. Y.
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Gutter Nailed over Storm Door
Carries Away Rain

Have you ever opened a storm door
during a rain and had water run down
your neck from the casing above? If so,
a copper strip with one edge bent upward
at right angles and nailed to the under-
side of the top edge of the door casing
will prevent such trouble. A liberal coat
of nonhardening cement applied to the
casing before nailing the copper in place
will keep water from running between
the wood and the strip.

Water will not run down your back when you open
a storm door if this small gutter is installed
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ARMONIZING with a base of un-
usual distinction, the veneered “clo-
ver-leaf” top of this table forms a clever
combination of period design with mod-
ern styling. Under the veneer a glued-up
core of 1%5-in. strips checks any tendency
to warp. Simple butt glue joints and dow-
els are used in assembling the core, and
applying the clamps alternately
on opposite sides of the work pro-
duces a flat surface free of twist.
After the glue has hardened thor-
oughly, one side of the panel is
planed perfectly smooth. Center-
lines dividing it each way are then
made and the outline of the top is
laid out with a compass following
the radii given in the detail below
Fig. 6.

Four pieces of lss-in. straight-
grained veneer are required to
form the “herringbone” pattern as i 4

|

in Figs. 3 and 4. By ordering ve-
neer with the grain running the

short way of two of the pieces, I

4

waste can be reduced to a mini- |SSEEE! \
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THE EIGHT PIECES
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I5T. CUT

MATCHED-VENEER TOP~y

r

BEING GLUED _
l.hl'.l-
CORNER DETAIL /@

The four uprights of the leg assembly are joined

to the horizontal members with four angle blochs.

After sowing to the proper curve the molding is

run on the edges, the molding being stopped at the
- halved joint

-
L
. i
]

mum. Trim squarely both corresponding
pairs of pieces to measure 1133 by 14 in.
and 9%z by 11Y% in. respectively. To do
this accurately, place the veneer hetween
two pieces of scrap stock and plane it
straight as in Fig. 2. Corresponding pairs
are now placed diagonally one on top of
the other and fastened down temporarily
with tabs of gummed tape. The pieces are
cut diagonally from corner to corner, us-
ing a straightedge for guiding the knife.
When cut in this manner, two sets of four
equal segments are produced. Pieces of
corresponding size and grain are then se-
lected and are cross-banded together with
short lengths of gummed tape to form four
triangular shaped assemblies as in Fig. 4.
The joining of the four segments into one
piece completes the taping, and the veneer
is ready to be glued to the core. Sufficient
clamping pressure can be applied with a
number of handscrews and a few crowned
edge blocks. Run the edge of a backsaw
over the surface to roughen it slightly and
then spread a uniform film of glue over
the entire surface. When the glue be-
comes tacky, center the veneer sheet on
the core, taped side up, and work out the
wrinkles with a large dowel stick or a
rolling pin. Any air bubbles appearing in
the veneered surface can be split open
with the edge of a razor blade. Lay a sheet
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of heavy paper over the veneer, place a
panel of %4-in. wood over this and begin
applying the clamps. Remove the clamps
after 24 hrs., trim the veneer Y4 in. back
from the edge of the core and sand smooth.
Fig. 6 details the molded edge.

The U-shaped legs are worked up from
115-in. stock. Four pieces 21 by 2% in.
for the uprights, and two pieces of the
same stock, 23 and 14 in. long, for the
half-lap sections, will be required. The
four set-in corners are cut from a block
measuring 18 by 134 by 234 in. Before the
siraight members of the legs are tapered,
tenons are cut for the corner blocks. From
the side and front elevations, Fig. 6, find
the correct length for these pieces, allow-
ing for tenons. The half-lap joint, Fig. 8.
is carefully cut for a snug fit. Blocks for
the curved corners are 4 in. long and are
angle cut 45° to a length of 215 in. These
are mortised to receive the tenons on the
adjoining pieces. Dowel joints can be used,
if desired. Tapering operation can be done
on the jointer. However, the tapering of
the width of the leg should not be done
until after the corners have been glued
and clamped as in Fig. 8. The corners are
then seribed with a 234-in. radius and are
bandsawed outside the line as in Fig. 5 so
that when sanded, the edges of the adjoin-
ing pieces will come flush. After cutting,
the legs are tapered in width. The shap-
ing must be done, of course, before the
half-lap is assembled. In all shaping op-
erations, the work is held on edge with
the spindle collar bearing against the face
of the work as in Fig. 7. Details of the leg
molding are shown in Fig, 6. Molding
cuts on the inside face of the legs are
stopped at the half-lap. Attaching the
ball feet, Fig. 8, completes the table as
you see it in Fig. 1, These are bandsawed
in much the same procedure as is used in
cutting a cabriole chair leg: the scraps
removed in the first cutting are saved and
tacked back on to form a flat surface for
making the final cut. The ball effect of
the feet is then formed with knife, file and
sandpaper. They are attached with 35-in.
dowels and glue.

{(“Wieners” may be roasted over an open
fire by placing them in an ordinary corn
popper, the long handle of which serves
to prevent burns on the hands.
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Getting Good Draft in Chimney
Accommodating Two Stoves

h-r

Chimney draft passing extended end of stovepipe
creates strong suction in second-floor stove

After installing a stove on the second
floor of a building where the same chim-
ney also served a stove on the first floor,
I found that the draft was very poor, due
to the fact that there was a strong draft
up the chimney from the lower stove. To
eliminate this trouble, the end of the stove-
pipe was cut to the shape shown and
pushed into the chimney for about two-
thirds its width. With this arrangement, it
was found that air flowing up the chim-
ney created a strong suction inside the
stovepipe on the second floor. A drain
should be cut in the bottom of the pipe
that extends into the chimney so that rain
water will not collect in it.

—A. K. Ackroyd, Vancouver, B. C., Can.

Window Ventilator Screened
to Keep Out Insects

It's a good idea to put screen wire over
the ventilator openings in your storm win-
dows. Then, if a
few warm days
come, while the
windows are up
and vou have to
open the ventila-
tors, insects can-
not get in the
house. Small,
half-round molding tacked over the edges
of the wire will improve the appearance
of the joh.

STORM SASH

AR VENT 3

SCREE!

HALF-RODUND MOubihG &
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Paper Slipped into Typewriter
with Aid of Envelope

It's no trick to get a number of sheets inte a type-
writer evenly when an envelope is used

The usually difficult job of putting sev-
eral sheets of paper into a typewriter at
one time is solved by using an unsealed
envelope. Just assemble the sheets, slip
the envelope over one edge as shown, and
feed it into the typewriter. After the en-
velope passes under the platen it is re-
moved.—George A.Smith, Quarryville, Pa,

"Wider Top on Sewing Machine
to Handle Large Garments

WiNBERSIoE) )
A Boarg

SLIDING WOODEN PIECE

Thiz hinged shelf will keep large garments fram
reaching the Aoor and getting soiled

Have you ever wished for a wider sew-
ing-machine top when making large gar-
ments? If so, perhaps it's possible to hinge

POPULAR MECHANICS

an extension shelf to the rear side of your
machine as shown. If you cannot use a
sliding wood piece to hold the shelf in the
raised position as indicated, maybe an
arm or bracket can be pivoted to the ma-
chine so that it can be swung back against
the rear side to let the shelf fold down
when not needed.

Small Window in Storm Door
Saves Heat

Whenanswering
calls, frequently it
is not necessary
to open a storm
door during ex-
treme cold weath-
er if you substi-
tute a tiny door for
one of the panes.
Besides conserv-
ing heat, this
method is a wel-
come one to many
housewives who do not wish to open the
door to agents and peddlers. Also, small
parcels can be taken in through the open-
ing.—Abel F, McAllister, Chicago.

Wood Slotted Without Splitting
the Work

When making wide slots and insets in
wood, I cut the part to be removed into
several segments
with a saw and
elamp the work in
a vise between
two hardwood
blocks, the top
edges of which
come flush with
the bottom of the
slot to be made, It
is then a simple
matter to cut out
the wood segments
with a chisel with-
out any risk of splitting the work, as the
blocks reinforce it on both sides,

—Ellis O. Hinsey, Philadelphia, Pa,

{ An application of clear household am-

monia and soap will usually remove spots
of machine grease from washable fabrics.
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Hot-Dlsh Mat of Wood to Match Your Table

L—SECTION

: 4 THROUGH RIM
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DDOWELS ARE GLUED
IN PLACE. WHEN GLUE
i5 DAY, FROJECTING
ENDS ARE CUT DFF
AND TURNED FLUSH
WITH RiM

Resembling a hubless wheel, this hot-
dish mat is decorative and can be made
from a wood disk and some dowels. Mount
the disk, which should be 34 in. in thick-
ness, on the screw chuck of your lathe and
turn it to 8 in. in diameter. Then, %¢ in.
from the edge, recess it to a little more
than half of its thickness, leaving an un-
touched circle 134 in. in diameter in the
center, Drill 24 equally spaced holes
through the rim for #¢-in. dowels. Be sure
that each hole points true to the center of
the disk. Insert the dowels, butting the

L
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Four small, weod knobs attached to the un-
derside of the rim to serve as feel, improve
the mat considerably

ends against the unturned portion in the
center of the disk. This assures that they
will project an equal distance inside the
rim. Then pull them out about 12 in., and
coat the portion that goes inside the rim
with glue, after which they are pushed
back in place. When the glue has dried
cut off the ends projecting outside the rim
and turn them down flush. Now sand the
rim, move the tool rest to the back of the
work and cut out the center of the disk.
Finishing the mat to match the table and
chairs makes a nice job.

Photo Enlargements Vignetted with a Piece of Cardboard

Amateur photographers who want to
vignette their photos when making en-
largements, can do a good job with a
homemade vignetter cut from cardhboard.
Get a piece larger than the printing paper
to be used and cut an opening in it the
shape you want. The opening should be
smaller than the actual size of the image
as it appears on the easel of the enlarger.
When ready to make the exposure, hold
the vignetter between the lens and the
easel so that the light will pass through
the opening onto the portion of the print-
ing paper to be exposed. The card should
be moved slowly backward and forward
so that the edges of the photo will -be soft-
ly blended into the border. The only re-
quirement of this method is that the photo
have a white or light background.

Anyone can do a fairly good job on photo enlarge-
ments with this cardboard vignetter
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MATCH PAD

to make a novel midget
album. Carrying the
same idea further, a com-
plete needle-and-thread
sewing kit can be in-
stalled as shown in one
of the details. Two pieces
of cardboard are used as
holders, one being scalloped
to hold a supply of thread
as shown. The other is fit-
ted with a “cushion” for
holding the needles.

At the top of the page are
shown a number of applica-
tions of prints glued to a
plywood backing and then
outlined by sawing to the
border lines of the figure.
The first one, left to right, is
designed as a toothpick
holder. A piece of 3&-in.
plywood is used as a back-
ing. An enlargement of the
head and shoulders is glued
to the backing and sawed to
the outline. Then a number
of holes are drilled in the
edge of the plywood to hold
the toothpicks. The alarm-
clock mounting is a more
detailed project. Here you
remove the original face, re-
place it with a photo print
the scratching surface is and then letter on the ;;—
glued to one edge, and two _ merals with India ink. The
rows of matches are insert- '?;“_-"_a'ﬂ-v;.-ﬂ.-a.&_# 18 print is glued to the plate
ed ‘and stapled. Or you can —l -__' g whlch_ f::.'-rms a backing for
omit the matches and insert | _ . - - ¥ the original clock face. The
instead, a number of prints latter is usually heavy paper
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VTACATIDN snapshots in

a match pad, a favorite
print on your coat hanger,
in an “hourglass” mounting
or on the face of the alarm
clock—these are some of
the novel mountings you
can use to “individualize”
your photo collection. Take
the first one, a really per-
sonal match pad. Here the
photos are printed on dou-
ble-weight printing paper
and an attractive border is
formed by masking. The
strip on which the photos
are printed is then folded,
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and is easily stripped off. Care
should be taken to center the
main feature of the photo so that
the job appears neat and attrac-
tive. Now, another method of
printing the numerals is to place
a thin sheet of celluloid—a piece
of old film with the emulsion re-
moved will do—over the original
dial and trace the markings right
on the film in India ink. In mak-
ing the print, place the celluloid
in contact with the negative used
and print both at once. The nu-
merals will then appear in white
on the photo. They can be left
white, or colored to obtain con-
trast. The third item, a coat

hanger, is made in essentially the same way o,y

as the first except the entire hanger and
backing for the photo is sawed from 3s-in.
plywood. You can use any ordinary wooden
hanger for a pattern in laying out the shape
and size. The hook is bent from heavy wire,
The fourth novelty is designed to hang on
the wall and consists of a base screwed to a
piece of ¥-in. plywood on which the photo
is mounted. The plywood is then sawed away
to the outlines of the face. The match box
slips over a small block of wood glued to the
base. Miniature boxes of matches, obtain-
able at any cigar store, are best suited to the
purpose as they are small and neat. The last
item is a photo ash tray and it's made in the
same way as the match holder except that
the base is larger and supports an ash tray
or cup. This can be a radio coil form or a
short length of brass tubing with a brass
disk soldered to the bottom. In all cases the
edges of the plywood backing the photo print

BACK,

When you show this phote “posteard” te @
friend just tilt it slightly and the picture show-
ing through the "window" will be slowly blocked
out. The secret is a fwo-compartment container,
connected by a narrow channel through which
fine zand runs from the hidden compartment
after the fashion of an hourglass. Many varia-
tions of this same idea are possible
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are carefully sanded and varnished. The
“hourglass” mounting is a novel and mys-
tifying attraction, but simple to make. The
details show just how it's done. The car-
toon can be anything appropriate that
suits your fancy. It's drawn or traced on
a sheet of white paper, the full size of the
latter being the same as an ordinary post-
card. A sheet of Ys-in. cardboard is then
cut to the same size as the cartoon. Two
openings, connected by a narrow channel,
are cut through the cardboard as shown.
A thin sheet of celluloid is pasted over one
of the openings and a “window" is cut in
the paper on which the cartoon is drawn.
This is glued to the cardboard. Then you
put the photo in place under the window,
fill one of the pockets with fine, sifted
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sand and paste on a
backing of heavy,
white paper. When
yvou tilt the card, the
sand runs slowly
from one compart-
ment to the other
and either reveals
the photo or blocks it
out, depending on
whieh way the card
is tilted.

The photo book
ends serve as an attractive mounting
for either a full figure or a head and
shoulders as shown. Making the cut-
out is the same process as deseribed
before only two prints are used, the
single print being reversed. Use wood
or hard-pressed board for the base.

Towel Hung on Shower Curtain
Within Easy Reach

The problem of
keeping a towel
handy without
getting it wet
when taking a
shower bath is
solved by insert-
ing it through a
ring sewed onto
the outside sur-
face of the shower
curtain. A large
wooden curtain ring will do the trick, and
it can be attached with a short strip of
cloth to match the curtain.

d CURTAIM
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Removing Glass Stoppers

// To lessen the
' chances of break-
ing a bottle when
removing a tight-
fitting glass stop-
per, run a few
drops of mineral
oil around the
joint and apply
X heat from a can-
dle or matches to
slightly expand
the bottle neck.
Rotate the bottle in the flame so that the
glass will expand evenly,
—L. H. Georger, Buffalo, N. Y.

DROP OF
MIKERAL OIL HERL

Work Filed to Given Line
with Aid of Guides

When filing work down to a given mark,
I find that the job can be done accurately
by using a couple
of metal guides as
shown. These may
be old hack-saw
blades or a couple
pieces of flat, hard
iron placed on
each side of the
work so that their
upper edges come
exactly at the level to be reached with the
file, after which the assembly is clampe
in a vise.—Warren Hockert, Chicago.
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Non-Skid Shoes Have Tape
on Soles

In an emergen
¢y, you can mak
your shoes prac-
tically slipproof
for walking on i

']

strips of adhesive

as shown. Befor

be sure the soles
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walks by applying':)the drill chuck
tape to the salegeﬂr disk to the head. Then put it in th

applying the tape,~
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Sweeper Has Pivoted Handle
to Get Under Furniture

You can clean under low furniture with this sweeper
without stooping sharply

Pivoted to the handle of a carpet sweep-
er, a short length of broomstick will en-
able you to clean under beds and other
low furniture without stooping sharply or
getting down on your knees. A piece of
sheet metal or heavy tin bent as shown in
the circular detail attaches the broom-
stick, which folds down against the sweep-
er handle when not in use.

1l Machine Finish on Metal
Can Be Done by Hand

losely resem-
. bling a swirl finish
made by machine,
a metal graining
can be produced
with an ordinary
push drill. Get a
small flat-head
bolt that will fit

and shellacan em-

drill and go over the metal surface as in-
dicated in the illustration.

are clean and dry so that it will stick ™% @[ Transparent photos for decorating lamp
tightly. The tape will last a surprisingly~8shades can be made by treating Cello-
long time, and can be quickly removed phane with one of the single-solution pa-
when it is not needed. per sensitizers now on the market,
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Composition Board CutSmoothly A carpenter who had difficulty in cut-

. ting composition boards smoothly with a
by Sharp Tracing Wheel saw, solved the problem by using a dress-

makers' tracing wheel for the purpose.
The teeth of the wheel were ground to
needle points, after which it was drawn
across the board, using a straightedge as a
guide. One or two cuts will perforate the
board to such a depth that it can be broken
off easily. Also, it is possible to make
curved cuts if the line is first marked on
the board and carefully followed.

Cleaning Piano Keys

If the keys on your piano have become
yellow, rub them carefully with one half
of a lemon and cover them with powdered

) . chalk. When this has dried, brush it off
e e ety T itk o saw and polish the keys with a soft cloth.

1937 “WHAT TO MAKE” Book

96 Pages of Valuable Reference Data for Craftsmen, 15¢ Postpaid

Special features on Upholstering, Rewinding Electric Motors, Sharpening Lathe
Tools, Making Sundials, Resilvering Mirrors, Electroplating Leather and Other
Non-Conductors, Reading Schematic Radio Diagrams, Tools for the Modelmaker,
Tricks of Driving Wood Screws, ete.

Also Includes

A complete listing of Popular Me-
chanics 410 blueprints—70 new ones
—and shows pictures of most articles
as they will appear when finished.
Whether you are interested in a
workshop for pleasure or profit you
will find just what you want to make
in this elaborate selection of plans.

Where to purchase “Hard-to-Get"
materials and supplies such as clock
movements, trailer axles, model fit-
tings, small balloon tires, tape for
Venetian blinds, gears, radio parts,
etc., besides the latest in home work-
shop machines and hand tools.

Send 15¢ in stamps today for your
copy of this interesting book

POPULAR MECHANICS MAGAZINE, Dept. BN, 200 E. Ontario Street, Chicago
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Coating Metals with Silver, Copper
and Nickel without Using a Tank

By C. A. Crowley

IT’S possible for anyone to plate readily

with silver, copper and nickel without
using tanks and solutions and without the
necessity of completely dismantling the
object to be plated. Like other processes
of electroplating, it is important

that surfaces to be plated be thor-
oughly cleaned to remove every

trace of dirt and grease which = 1I|I
would prevent the adhesion of the fw; — "-':-"'

plate. The surfaces should be
thoroughly polished also as the
final plate will be no smoother
than the base metal to which it is
applied.

Removing Grease: Grease and
oil, if present in large quantity, should
be removed by a ecareful wiping followed
by a thorough scrubbing of the parts
with gasoline, naphtha, or carbon tetra-
chloride as in Figs, 2 and 3. The appli-
cation of solvents is to be recommended
particularly when cleaning parts of au-
tomobiles and machinery, The solvent is
applied with a stiff brush. Deep cracks
containing grease should receive partic-

& =0HM
RHEQSTAT

©
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A storage battery
supplies the
“juice” to oper-
ate this simple
plating oulfil.
The positive pole
of the baltery iz
connected to the
plater through a
G-ohm rheostat

ular attention, If it is impossible to use
gasoline or other solvents for the re-
moval of grease, the parts may be wiped
as clean as possible and thoroughly
scrubbed with a hot solution made by
dissolving soap in water and adding soda
ash, about 6 oz, to each gallon of soap
bl]llltJDIl This solution should be applied
hot as in Fig. 4. After the surface has
been thoroughly cleaned with soap solu-
tion, it should be rinsed with several
changes of clean water as in Fig. 5. It is
not sufficient simply to rinse the surface
several times with one batch of water, but
rather the water must be changed at least
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three times, washing out the brush thor-
oughly in between. Where solvents are
used for cleaning, it is advisable to rinse
the work thoroughly with soapsuds to as-
sure the removal of any remaining traces
of oil film. Soapy water will emulsify this
film and thus make certain its complete
removal.

Removal of Corrosion: If the metal sur=-
face to be plated is corroded or badly tar-
nished, it will be necessary to apply an
acid rinse as in Figs. 8 and 9. A good
wash for removing oxide can be made as
in Fig. 8. In mixing acid solutions of this
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type, it is important that the sulphuric
acid be added slowly to the water, not the
water to the acid. The solution should be
made up and stirred in a 1-gal. glass or
stone container. When applying the acid
solution, it's best to wear rubber gloves
to protect your hands. A medium-sized
brush is used for applying the acid solu-
tion. Only a small amount of the surface
should be cleaned at one time and, fol-
lowing the application of the acid, the
surface should be rinsed off thoroughly
with clean water to remove the acid as
rapidly as it has accomplished its purpose
of dissolving oxides and corrosion. After
cleaning and thoroughly rinsing with
warm water, the cleaned object should not
be touched by the hands. It's important
that all preparation for plating, such as
arranging the equipment and mixing of
the plating salts, be carried out before the
cleaning operation is started.

Plating with Copper and Nickel: By this
process, powdered electroplating salts are
held in a bag attached to a holder and
metal anode as shown in Fig. 7. The top
plate and clamping plate are materials
which do not conduct electricity, and the
anode, shown in Fig. 2, consists of a sheet
of the metal which is to be plated onto the
work. For nickel plating, this must be a
piece of sheet nickel; a copper sheet is
used when plating copper. Brass machine
screws register with the holes in the plates
and one of these screws is sufficiently long
to receive a nut and the terminal lug from
the battery,

The bag for holding the plating salts
is usually medium heavy duck, canton
flannel, or other strong material and is
equipped with a drawstring, as in Figs. T
and 12, so that it can be pulled tight around
the elamping plate. With the bag charged
with plating salts and securely tied, the

CLEAMING WITH
SOAP S50LUTION
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top plate is dropped in place, the wing
nuts are drawn down by hand and the
outfit is ready to use.

Fig. 1 shows the connections to a stor-
age battery. A long lead of flexible wire,
approximately 6 ft., should be attached to
the negative pole of the storage battery.
The other end of this lead is fitted with a
heavy-duty battery clip which has enough
spring action to take a secure “bite” on
the part to be plated. The positive pole of
the battery should be connected to a 6-
ohm, heavy-duty radio rheostat which
may be mounted on a small panel or
clamped to the battery itself. The other
terminal of the rheostat is connected by a
6-ft. length of flexible wire to the plater.
To assure good contact, the end of the
cable from the rheostat should be equipped
with a terminal lug.

The only other equipment required to
complete the assembly is a l2-gal. stone
crock to hold the water into which the
plating applicator is dipped from time to
time as plating progresses. As the wet
applicator is rubbed over the surface to
be plated, the water, which has dissolved
a part of the plating salts, makes elec-
trical contact between the work and the
anode exactly as if the unit were installed
in a plating tank, thus completing the cir-
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cuit so that the metal may be deposited.
In electroplating by this method, it is im-
portant that the rheostat be adjusted
with high resistance in the circuit at the
start, and adjustments made as trials
progress until the proper adjustment is
found to produce the most satisfactory
results.

Nickel Plating: Prepare the electro-
plating salts by mixing together the dry
materials required and grinding them rel-
atively fine, preferably in a mortar as
shown in Fig. 11. An excellent formula
for nickel-plating salts is shown in Fig. 10.
The salts are carefully weighed and thor-
oughly mixed. Now, with all preparations
made as described, the plater is rubbed
over the surface to be plated with uniform
strokes. A little experience will indicate
the proper movement for the production of
the best appearing plate. If the applicator
is rubbed over the surface too slowly, the
plate will become too thick in spots. To
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avoid this, medium strokes are used with
regularity and after the entire surface has
been covered once, the operation is re-
peated until the plate has been built up
to the desired thickness.

Certain metals, such as zine, are rather
difficult to plate by this method unless a
special salt mixture is used. If the plating
salts are made by mixing nickel sulphate,
9 oz, ammonium chloride, 2 oz, sodium
sulphate, 14 oz, gum tragecanth (pow-
dered), %4 oz., and boric acid, 2 oz, it
will be found that better results will be
produced on certain metals which are
otherwise tedious to coat with nickel.

The above formulas will produce elec-
troplates of nickel which have the char-
acteristic appearance of this metal. If a
more silvery white finish is desired, the
formula for mixing the salts should be
compounded by mixing together nickel
sulphate, 9 oz, cadmium sulphate, 2 oz.,
ammonium chloride, 2% oz, sodium sul-
phate, 10 oz., boric acid, 2 oz, and gum
tragecanth (powdered), ¥4 oz. The amount
of cadmium sulphate added will deter-
mine the whiteness of the plate. If effects
different from those produced by this par-
ticular formula are desired, the quantity
of cadmium sulphate may be varied.
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Silver Plating: A bril-
liant and somewhat dur-
able, though thin, coat of
silver may be readily
produced on metal sur-
faces by applying a prep-
aration mixed as in Fig.
15. The powders are
thoroughly mixed while
dry and immediately be-
fore use, a small quantity
is reduced to the con-
sistency of a thick paste
with water as in Fig. 16. The paste is ap-
plied to the well-cleaned surface to be
silvered with a piece of cloth as in Fig. 17
in the same manner as would be used for
applying metal polishes. To avoid stains
on the hands wear rubber gloves. As the
rubbing proceeds, a lustrous film of silver
will be coated over the entire surface.
Copper Plating: If the well-cleaned
surface to be plated with copper is wiped
over rapidly with a solution made by add-
ing copper sulphate, 3 oz., and sulphuric
acid, ¥4 fi. oz., to water, 2 qts., a thin, te-
nacious film of copper will be formed. In
applying the above solution, rubber gloves
should be worn and a piece of stiff fabric
used for making the application. The sur-
face should be gone over but once, inas-
much as repeated wiping with this solu-
tion will tend to remove the initial fine
coating, After the surface has been cov-
ered with a thin film of copper by this
means, it is washed with clean water. Any
spots which have not been covered may
be wiped over again to assure complete
coverage. Although the above coating of
copper is not sufficiently thick nor dura-
ble to be of any value, it will serve as a
base over which a satisfactery copper plate
may be applied with the plater. The salts,
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Fig. 13, are ground to small particles and
placed in a clean bag which is mounted on
the plater equipped with a copper anode
as in Fig. 14. The plating process is the
same as that previously explained for
nickel. The first application should be
made briskly and with a minimum of
overlapping to insure the formation of a
smooth coating. After the first applica-
tion, additional quantities of copper may
be deposited on the surface to give the
desired thickness of plate,

Final Polishing: In all cases, the fin-
ished electroplate should be polished to
bring out the full luster of the metal. For
this purpose, precipitated chalk or Vienna
lime should be applied with a moistened
polishing cloth. A motor-driven polisher
such as that shown in Fig. 6, is useful if
handled carefully.

Bolts Coated with Plastic
Are Removed Easily

When bolts are used where it may he
necessary to remove them frequently, just
coat them liberal-
ly with a plastic
or non-hardening
cement, applying
enough to fill the
space between the
threads and the
sides of the hole.
This will prevent
rusting and, in
many cases, permits using cheap, black
bolts instead of coated or plated ones.

HARDENING CEMENT

Harness Lines Have Rings
to Ease Hand Strain

To ease strain
on the hands
caused by grip-
ping the lines for
long periods when
driving a spirited
team of horses,
punch a couple of
holes in each line
and insert a key
ring as shown. When holding the lines, let
the rings rest behind the palm of the hand
and you won't have to grip so tightly,
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Steel Paper Cutter on Job Press
Is Aid to Operator

No need to search for a knife or pair of scissors
when this cutter is attached to the job press

This paper knife will be found handy
for cutting strips for use when a new job
is made ready. It is merely a flat steel
strip screwed to the delivery board, with
a thin washer under each end to hold it
slightly above the board. When the press-
man needs a piece of paper, he can slip a
sheet under the strip and tear it off neat-
ly and evenly to the size required. The
cutter does not interfere with the normal
use of the delivery board.

Roll-Up Tool Kit Is Handy

on the Stepladder
An electrician e
who had to do 'I’F"t‘“,',ﬁm,
considerable work AR 4
on a stepladder
used this kit,
which eould be iy
unrolled instantly <./ /]|
and supported . /
conveniently on :
the top of the lad-
der. The kit is merely a piece of heavy
canvas with several pockets sewed in one
side and the ends hemmed to slip over
iron-rod standards which are put into

holes bored in the stepladder.
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Sliding Board on Book Shelves
Serves as Reading Table

< UNDERSIDE
VIEW

Sliding board saves steps by holding books while
looking up reference data

In libraries, law offices and similar
places, a sliding board attached to the un-
derside of one of the book shelves will be
found a handy support for an open book.
Heavy plvwood is just the thing for this
purpose and slides to hold it can be shaped
from sheet metal. A drawer pull may be
screwed to the underside near the edge.

Faceplate Jobs at Higher Speeds
Possible without Vibration

We made up a number of lead disks of
different sizes and kept them at hand for

POURING

Lead weights of various sizes enable you to counter-
bolance a faceplate job in the lathe

counterbalancing faceplate work so that
the lathe could be run at high speeds
without excessive vibration. For forms in
which to cast the weights, we used the

POPULAR MECHANICS

outer rings from discarded roller bearings
ranging in diameter from 3 to 6 in. The
weights were drilled in the center for at-
taching them to the faceplate, and the
weight of each one was stamped on its
surface.—J. H. Jobson, Mentone, Ala.

Auger Bits Are Rubber Capped
to Protect Points

Slipped over the
screw point of an
auger bit, a rub-
ber stopper pro-
tects it when car-
ried in a box with
other tools. These
stoppers can be
obtained for a few
cents in a drug store, and it takes only a
second to slip one of them over the bit.

Drawing Longitudinal Lines
on Round Stock
When a regular

tool is not avail-
able for drawing
lines parallel to
the axis of a shaft
or other cylindri-
cal stock, a sub-
stitute tool for this
work is a piece
of angle iron or
brass. Such a tool will be found accurate
enough for most ordinary purposes.

Locking Pliers on Work

When using a pair of pliers to hold
work tightly, they ean be made handy for
this purpose by
pivoting a U-
shaped piece of
metal to one han-
dle to engage
notches filed in
the upper edge of
the other one.
Then the pliers
can be locked on
the work without
having to keep a constant grip on the han-
dles.—B. Stalsberg, Breton, Alta., Can.
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GAS ENGINE,

By E. C. Wittick
Part II—Machining the Castings

BEFURE you do any machining on the

set of castings, it's a good idea to
check the lathe centers for accurate set-
ting, clean the chuck of all excess grease
and chips, and see that the lathe tools are
ground and shaped properly for the work.
Be especially particular to see that your
drills are properly ground. This means
that the cutting edges of each bit

must measure the correct angle,
otherwise you are apt to have
trouble doing the precision drill- -
ing necessary on this job. A
Although you can begin with ' FOIL HOLES —
most any part, it's best to start | CONNECTING ROD
with the cylinder casting, finish ; _FTE@
dimensions of which are shown P PR EUCURORRR, i
in Fig. 17. Chuck this with the Fa S
flanged end out for the boring and I, oo, &
i&hwer-end facing operatinrﬁs. - e T .}!'r"&“%‘l g g _TE'}E%?'&L
eep in mind that the first rough- et il 2 ~
ing cut must, in all cases, be deep e i "ﬁwﬂwﬂﬂ:;:ﬂ STERL uunu*;mmmmgugi
enough to get under the scale on T §REAm E% PRESS FIT~
the surface of the casting, but | & G 4ORILL * '11 i"’*""ﬂﬁ
make certain to allow sufficient {@_%‘D’i —ﬁ— Fiyr 8 185 "
stock under the roughing cut for | LLTEETA. 2 ricH 3 afu"fa’.'nﬁ:f'
finishing. The cylinder bore is \ L 50, KEY SEAT ,/';ﬁ::j i;mmmg--* 2 REQ.
brought to final dimensions with CRANK GEAR, | REQ. ‘;.wﬁgqmm COUNTERWEIGHT, 2REQ. o\
an expanding reamer. The best [ & % g FAIN BEARING
way of machining the outside of X ﬁ%‘r §on m::"__ _;"‘E B My
the eylinder barrel and the cool- WEY, EREQ.
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ing flanges is to mount the casting on a
mandrel. Otherwise you can finish half
the length of the barrel before re-chuck-
ing after the boring operation. Then with
the work reversed and re-chucked you
finish the balance of the flanges and face
the top end ready for the head. In any
case the first method is the surest, as it
avoids the possibility of error in re-
chucking, Special care must be taken in
chucking the cylinder-head casting, Fig.
18, for the facing operation. The impor-
tant thing is to get the casting properly
centered. After the head has been faced
off and fitted to the cylinder, drill one
14=-in. hole in the center of each valve stem
guide. Then, in the lathe, drill % in. deep,
following each of these 15 in. holes in
from the faced side with a "Ma-in. drill,
and finish the guides with the hollow mill

shown in Fig. 19. Finish the valve seats
next with the facing tool shown in the
drawing. Next the flanges for the car-
buretor and exhaust should be finished,
by center-drilling the location for the
holes before they are drilled out and turn-
ing the head between centers in the lathe.
Then drill out the exhaust, intake, and
rocker-arm pin holes. Do not neglect to
file or mill flat the sides of the rocker-arm
support. Drill the screw holes as spotted
and mark the location of registering holes
in the cylinder top from these.

Machining the erankecase halves is about
the most ticklish job of all, for here you
have the problem of producing identical
work on two separate parts. First you
chuck each half and finish the face, then
drill and ream holes for the main bear-
ings. Be especially particular with the
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flanged joint between the halves, for when
the latter are placed together the main-
bearing holes must register exactly. Now,
to finish the holes for camshaft bearings,
the halves are set up on the faceplate sep-
arately with a locating pin passing through
the main-bearing holes and bolted to the
faceplate. To assure absolute accuracy the
locating pin should be machined to a snug,
slip fit in the main-bearing hole. Now, one
thing to look out for: Notice in the de-
tails, Fig. 20, that the camshaft-bearing
holes break into the inside of the crank-
case. Because of this, each half is coun-
terbored with a %g-in. drill, the counter-
bore being started on the inside of each
half. This precaution avoids trouble with
the reamer when you finish the holes.
When the camshaft-bearing holes are
finished, the two halves of the crankease
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should be placed together, and twe short
Mo-in. mandrels inserted in the holes to
line the pieces up. Then the holding-holt
holes are drilled, where spotted on the
casting. The bolts are put in, and %6 by
5-in. mandrels are substituted for the
shorter ones previously used. With this
setup made you're ready to finish the job.
The cylinder may now be set in place and
the holes for the cylinder-base screws
marked, drilled and tapped. Holes for the
tappets and for bolts holding the engine
on its base should be drilled at this time.
The breather hole is made by first drilling
from the top, ¥4 in. deep vertically, and
finished by drilling through on a slant
with a #ie-in. drill. Then the case is re-
versed and the “42-in hole is followed from
the inside to meet the first hole.

The piston casting, Fig. 22, can be fin-
ished very nicely by first chucking it with
the top end against the chuck face and
truing up the skirt inside. Be careful
when you true the bottom edge, to make
allowance for facing the top end. Then
the piston is re-chucked, turning it end
for end, for finishing and cutting in the
ring grooves. This is a rather fussy job,
as you will note the piston is tapered, that
is, it is .003 in. smaller at the top end. Al-
though details are given in Fig. 22, you
can save a lot of trouble by purchasing
the rings ready-made. The wristpin, of
course, must be made to suit.
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Now go back to Fig. 16 for details on
the connecting rod and crankshaft. Be-
cause of its small size, the former is com-
paratively easy to finish up. At the big
end, you first drill and tap for cap serews,
then saw off the cap, which is fitted to the
rod by filing or milling the meeting faces
flat. The cap is then serewed to the rod.
This done, you're ready to drill and ream
the holes for the crank and wrist pin.
Mount the rod on a mandrel to finish the
sides of the bearings.

The crankshaft is made from a piece of
flat, mild steel. The stock is 5% in. long
and should be cut away by milling to the
shape shown in Fig. 16. Then when the
main and offset centers are located, mount
in the lathe as in Fig. 15. Rough-turn the
main journals, and finish-turn the crank
pin. Cut off the projections with the offset
centers and finish the main journals, then
turn the taper and thread the front end.
The kevway may be cut at this time.
Counterweights are made from a steel
disk which is finished true on a %s-in.
mandrel, then split, paired and filed or
milled to fit the crankshaft. The screw

holes should be laid out in the bottom of
the square notch, drilled from that side
and counterbored from the opposite side.
When this is done the crankshaft should
be marked through these holes and drilled
and tapped. Bearings are made from a
piece of bearing bronze mounted in the
lathe chuck. Cut off each bearing as fin-
ished and press into place in the crank-
case. After the bearings are in place drill
Ya-in. oil holes from the inside of the
crankcase into the main bearings as shown
in the assembly drawing, Fig. 21

Next, the flywheel, Fig, 25. Rough-turn
the casting on the outer side, then finish
the inside, including the tapered hole.
Mount on a tapered mandrel and finish
the outer side. This procedure will give a
true running wheel. The mandrel should
be made just before the tapered end of the
erankshaft is turned so that the same set-
up can be used. To make duplicate setups
the mandrel must be made the same
length as the crankshaft.

The camshaft involves some hand work.
After turning out the blank as in Fig. 23,
you have to lay out and file the cams to
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shape. Or you ean make them by the cut-
and-try method, the engine being assem-
bled. With limited equipment, this may be
the more accurate. However, the filing of
the cams must be left until the valves, tap-
pets, rocker arms, springs and push rods
are made and fitted, Details on these parts
vou'll find in Fig. 23, with the timing gears
detailed further in Fig, 16. This leaves
only the timer yoke, Fig. 22, and the car-
buretor, Fig. 24, to complete the parts.
Purchase of the valves and timing gears
ready-made will save time.

To make and fit the camshaft you pro-
ceed as follows: File the exhaust cam to
the shape shown in the drawing. The cam-
shaft may be held between the lathe cen-
ters to do this, using the lathe merely as a
vise, With the engine assembled, time this
cam so that the exhaust valve begins to
open about 30° before bottom dead center
and closes on top dead center. Set the
piston at the center of the intake stroke,
which begins at 5° past top dead center
and ends at 10° past bottom dead center,
and mark through the tappet hole to lo-
cate the peak of the intake cam. Then file
the cam to the shape shown. Both cams
may have to be dressed a little one way
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or the other to obtain the correct opening
and closing points of the valves.

Assemble the engine in this order:
Mount the piston on the connecting rod,
put the rings on the piston, mount the
connecting rod on the erankshaft, and as-
semble the crankshaft and crankease parts.
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Put on the cylinder and cylinder head, on
which the valves, rocker arms and push
rods have been assembled. Key the crank
and camshaft gears, then insert the cam-
shaft, Adjust the tappets to 002-in. clear-
ance and time the valves. Put on the timer
cam and place so that the flat is on top
when the intake valve is at its closing
point, Assemble the timer and set so that
the points break at about 10° before the
piston reaches the top dead center. The gap
at the points should be from .018 to .020 in.
The exact firing point is important and
can be best found by experiment. Then
put on the flywheel. If there is a slight
gap between the crankshaft gear and the
fAywheel hub it should be filled in with a
washer. Lastly, mount the carburetor, to
which the gas tank and fuel suction pipe
have been attached. Put in the spark plug.

Now the engine is ready for a running
test. Mount it on a block of wood and
clamp this in a vise. Wire up the ignition
system as in Fig. 26. Put about a table-
spoonful of oil in the crankcase, and fill
the gas tank with high-test gasoline. Close
the needle valve tightly and then open it
about one-sixteenth of a turn, choke by
placing a finger over the end of the car-

buretor and turn the flywheel a few times
to draw gas up the fuel pipe into the
cylinder. Wrap a stout cord around the
cranking groove of the flywheel, switch
on the ignition and pull the cord. If the
engine fails to start, the spark timing and
needle valve may need some adjustment.
Normally, the engine should run at a speed
of about 3,600 revolutions per minute.

Add oil to the supply in the crankcase
from time to time when the engine is run-
ning, Qil in the proportion of one tea-
spoonful per two ounces of gasoline may
be added to the gasoline in the tank for
the breaking-in period. A half-hour run
with a load, such as pressing a stick
against the inside rim of the flywheel, will
serve to break the engine in. The breeze
of an electrie fan will help keep the engine
cool during the running-in period.

Rubber Hose on Carpenter’s Bar
Avoids Marring Surfaces

When using a
carpenter’s bar to
pull large nails and
spikes in places
where it is neces-
sary to protect the
surrounding sur-
faces, a short piece
of hose split along
one side and
slipped over the
end of the bar as
shown will do the
trick. The hose
can be moved up on the bar out of the way
or removed when it is not needed.
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Mirror Used as Protractor Handles Many ]obs

HINGED
MIRRORS

When a protractor is not at hand, you
can often substitute a mirror or even a
pan of water and make a check by means
of reflection. Fig. 1 shows how a pan of
water is helpful in determining whether
a post is perpendicular. When the reflec-
tion appears in line with the post, the lat-
ter stands straight one way. Then the pan
is shifted around 90° and the check re-
peated. Two mirrors hinged together as
in Fig. 2, which may be done with a strip

of adhesive tape, will help to divide a cir-
cle into a number of equal segments. The
photo shows how to measure 60° or 1 of
a circle. Other angles are measured in a
similar manner. The mirrors are adjusted
so that the lower edges are in line with
their images. In Fig. 3, a wood block is
being checked to see if the end is square,
which will be the case if the reflected
edges are in line with the edges of the
block, as observed from two adjacent sides.

Tar Roofs Smoothed with Heated Roller to Imbed Gravel

To get a gravel covering imbedded thor-
oughly in a new or repaired tar roof so that
it will not be dislodged easily by wind or
rain, one contractor goes over it lightly
with a self-heating roller, The heat from
the roller softens the surface of the tar so
that it seals tightly around the gravel. The
roller can be made from a lightweight,
10-gal. drum, the sides of which must be
smooth and straight. A flat-iron yoke to
take a handle is pivoted to the drum ends,
one of which has holes for inserting hot
coals to heat the drum. A little coke or
charcoal added occasionally will keep the
fire going., The roller should be just hot
enough to soften the surface of the tar,
and do not apply too much pressure as this
will force the gravel through the felt base.

€[To protect valuable photographs against
fading, usually caused by sulphur in the
air, dip them in thin clear lacquer,
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1 Tool-Kit Handles Made of Wire
Y Are Interlocking

LOCK-HARDLE FOR
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There is no possibility of a tool kit opening while
carrying it, if these handles are used

After having his tool kit fall open while
carrying it along the street, one carpenter
removed the hook latches and substituted
interlocking handles. They consisted of
hinged wire loops, one on each side sec-
tion of the kit in such a position that they
dropped down over a similar handle in the
center. These proved so handy that he
used the same idea to prevent his steplad-
der from opening while carrying it.

with “'Stellite” Tip

On a job of turn-
ing a large num-
ber of narrow
grooves in cast-
iron rolls, we
found a piece of
Stellite welded to
the lathe tool en-
abled us to in-
crease the speed
of both the lathe
and feed screw
without burning the tip, thereby reducing
the time of doing the job considerably.
Also, we found that by carefully grinding
the tip to size, both sides of the groove
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could be finished in one operation, result-
ing in still greater saving of time. We
have used Stellite on the tips of boring
tools with good results, especially when
working with cast iron.

—DM. L., Lowrey, Livermore, Calif.

Wrrist Strap on Paint-Spray Gun
Helps Relieve Strain

When using a
spray gun contin-
uously on a large
job, much of the
hand strain can be
eliminated by a
wrist strap as
shown. The strap,
which is looped
around the gun
handle and sewed, is fitted with a buckle
so it can be adjusted to fit the wrist,

SEWED HERE
!

BUCKLE =

. Pockets in Carpenter’s Apron
Kept Open by Wire Frame

Inserted inside
the pockets of a
carpenter’s apron,
wire frames of the
type shown will
keep them open so
that it is easy to
pick out nails. The
frames are made
from fairly stiff
wire and all joints
are soldered and then smoothed with
sandpaper to protect the hands.

Rubber-Tipped Putty Knife
to Set Glass Pane

Glaziers who of-
ten tap a tight-
fitting glass pane
in place with the
putty knife, will
find that a rubber-
tip handle will re-
duce the possibil-
ity of breaking the
glass. Just drive a
rubber-head tack
into the handle.




By making a few sanding drums
and disks af different sizes, you
can hondle most light sanding
jobs that come up In your
home workshop. The spindle
sanding attochment above is
especially handy for edge work,
and you can oscillate it by
moving the drill-press spindle
up and dewn with the handle
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In the drum sander ahove, the disks are inter-

changeahle, making a wide range of different

sanding surfaces available. Nested washers

in the base serve ax a thrust bearing. At the

left, the drill-press head is inverted to drive
an 8-in. sanding disk
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Tinner’s Shears Operated by Foot
Handle Large Wire-Cutting Job
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Small shop owner guickly turns out large order for
short wires with foot-operated shears

Having an order which required cutting
several thousand short pieces of wire, the
owner of a small shop that was not
equipped for this work turned out the job
quickly with a pair of heavy tinner's
shears as shown. One handle of the shears
was clamped in a bench vise, after which
a strong strip of rubber fastened to the
ceiling, and a wire fastened to a pedal on
the floor were attached to the other han-
dle. This permitted him to operate the
shears rapidly with his foot as he fed the
wire between the blades, a stop block,
nailed to the bench, serving as a guide,

“Kick-Off’”’ Spring Saves Time
on Some Lathe Jobs

= Many produc-
: é tion jobs on alathe
#~  can be speeded up
by using thiskick-
off spring, which
directs the parts
into a box at the
rear of the lathe
as they are cut off
with a parting
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tool. The spring is bent to hug the work
and is fastened to the top of the parting
tool. It should touch the work before the
parting tool so that when the latter ad-
vances the spring is compressed sufficient-
ly to give the work a kick the moment it
is severed.

Dividing a Ream of Paper
into Equal Parts

In printing shops and other places where
it is often necessary to divide reams of
paper into equal
parts, the job can
be done quickly
with a ruler. If,
for example, the
ream is to be di-
vided into three
parts, place the
ruler against the
end of the paper
and force the top
back to slant the
sheets until the
measurement from
top to bottom of the ream is exactly 3 in.
as shown. A card or piece of paper insert-
ed between the sheets at each inch mark
on the ruler will mark the division lines.

Heavy Drill-Press Vise on Skids
Is Moved Easily

In a shop where heavy drill-press vises
often had to be shifted from one machine
to another to complete a drilling job, the

Heavy drill-press vises pushed from one machine to
another to aveid lifting them

vises were fitted with angle-iron skids.
This permitted them to be pushed from
the table of one drill press to the table of
the one nearby without lifting.

—H. Moore, Hamilton, Ont., Can.
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Time Savers in Garage Increase the Profits

Here are three simple ideas
that will save time on many
jobs in your garage. The left
detail shows a piece of flexi-
ble tubing attached to the an-
vil of a riveting machine so
that the rivets fall into a can
as they are punched from
brake shoes, thus making it
unnecessary to sweep up aft-
er each brake-lining job. A
muffin pan fastened to the
head of the same machine
keeps several different sizes
of rivets separated and always
at hand. The right-hand de-

tail shows how two short,
headless studs can be used as
guides to install a cylinder
head and gasket single-hand-
ed without damaging the lat-
ter, The upper ends of the
studs are slotted to take a
screwdriver so that they can
be removed after a few of the
cylinder-head bolis have been
started. In the center detail, a
creeper is fitted with a drawer
in which several small tools
are kept handy, thus making
it unnecessary to crawl from
under a car to get them.

Armrests Ease Shoulder Fatigue of Rumble Seat Riders

Those who have ridden in rumbhle seats
for any distance will readily understand
the comfort afforded by these detachable
armrests, which clip over the edges of the
secat opening. Each rest consists of a wood
block padded with sponge rubber to which
are bolted two clips of flat, spring steel.
Body construction around the seat open-
ing will determine the shape to which the
clips should be bent. After the armrests
are completed, the steel clips should be
covered with rubber tubing to prevent
marring the car finish.

SPRING STEEL
COVERED erH}___'

COVERED
WITH RUBBER
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Roller on Luggage Compartment
Aids in Removing Suitcases
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Lifting and stroining is unnecessary fo remove
heavy luggage when you wse this roller

Salesmen and others who carry heavy
suitcases and similar objects in their lug-
gage compartments, will find that a roller
mounted at the lower edge of the com-
partment opening is a great help in re-
moving the luggage. Instead of climbing
on the car and lifting the objects out of
the compartment, you can stand on the
ground and pull them out, letting them
rest against the roller as they are re-
moved. The roller may be made of wood,
or from a piece of pipe filled with cement
in which a rod is centered. The rod turns
in metal brackets welded to the car body.

Cushioned Boot in Truck Tire
Gives Long Wear

Cushioned with
a piece of inner
tube, a large boot
placed over a
break in a truck
tire was found to
give longer wear
than when it was
used without the
cushioning rubber,
When installing
the boot, the inner tube was cemented in-
side the tire directly over the break, after

PIECE OF
INNER TUBE

BREAK IN
CASING
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which the boot was cemented to it in the
regular way. In such an installation, the
inner tube comes in contact with any for-
eign matter that works in through the
break in the tire, and, being more resilient
than the boot, withstands the wear better.
Thus, the only function of the boot is to
serve as a stiffening reinforcement over
the break in the tire.

—J. A. Harper, Pinckneyville, Ill.

Small Parts in Gasoline Pan
Retrieved with Brush

When using gas-
oline to eclean
small parts in a
garage or shop,
much of the dirt,
as well as any
overlocked nuts
and keys, can be
removed by
straining the gas-
oline through the
bristles of a paintbrush. Just hold the
brush in the mouth of the funnel as the
gasoline is poured back into the can.

Lighted Glove Compartment
Is Handy

Owners of cars that do not have lighted
glove compartments can install a lamp in
a short time. All that you need is a few
feet of insulated wire, a 6-volt dash lamp

TO DASHLIGHT
CIRCUIT

H.-1-.'|'ia'l“‘rl:H
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You won't have to Ffumble around to find an article
in your glove compariment if this light is installed

and socket, and a toggle switch. Mount
the socket in the top of the compartment,
and wire it through the switch to the
dashlight circuit or to the “hot” side of
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the ammeter. Run another wire from the
socket to the frame and ground it, The
switch can be mounted on the instrument
panel, or inside the compartment if you
do not wish to mar the panel.

Adjustable Rear-View Mirror
to See Behind Wide Loads

Truck drivers
who haul loads of
varying widths
will find that a
rear-view mirror
attached to the
cab with a “lazy
tong,” enables
them to adjust it
to see to the rear
of any load. The method of attaching the
mirror to the lazy tong will depend on its
particular type. The tong is fastened to
the cab with a bracket.

Battery Cushioned in Holder
Against Shocks

Storage batteries in cars are often
cracked or their bottoms are worn through
because the hold clamps loosen, allowing
them to bounce and slide around in the
holder. This trouble can be prevented by
wrapping a long, narrow strip of inner
tube spirally around the erosspiece at the
bottom of the holder to serve as a shock
absorber for the battery.

Trailer-Hitch Pin Locks Itself

There is no possibility of the pin in your
trailer hitch working out if you use one of
the type shown. It
is merely a strong
bolt slotted at the
lower end to take
a triangular-
shaped key, which
is pivoted in the
slot. The shape of
the key causes it
to hang in a hori-
zontal position
with the ends pro-
jecting from the sides of the pin.

—Victor Busch, Flint, Mich.
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Rattan Seat Cover Weighted
to Keep It in Place

| AND CORD,
| >
AT OVER
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The problem of keeping the back of a
rattan seat cover in place when you get
out of a car is solved by a weight tied to
the cover and placed over the back of the
seat. As a light weight will do the trick,
a fairly small steel ball, a medium-sized
solid rubber ball. or a hollow ornamental
knob of metal will serve the purpose.

Squeaky Car Springs Silenced
by Screen Wire

It has been found that squeaks in un-
shielded springs can often be stopped by
slipping short
pieces of grease-
COHtEd sCreen WiI'E
under the ends of
the leaves. As the
greatest points of
friction are at the
ends of the spring
leaves, the screen
wire retains the grease and lubricates
these points much longer than is possible
by merely spraying the springs with a
penetrating oil.

—Jos, C. Coyle, Tucson, Ariz.

@ When a glass stopper is not at hand for
a bottle containing strong acids, an ordi-
nary cork may be used provided it is first
dipped in hot paraffin.
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Jig Holds Band Saw in Alinement
While Brazing Broken Ends
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This simple jig eliminates guesswork when alining
broken band saw te broze the ends together

To assure that the ends of a broken
band-saw blade will be brazed together in
perfect alinement, I clamp them in the jig
shown while making the repair. It consists
of a hardwood block grooved lengthwise
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to take the blade flush, and two smaller
blocks, which clamp it securely in place.
A large hole bored in the center of the
block allows the torch flame to pass
around the saw blade without burning the
wood. If desired, several grooves of dif-
ferent widths may be made in the jig to
accommodate various saw blades.

—W. C. Leckey, Aurora, Ill.

Making Good Electrical Joints
in Terminal Lugs

Difficulty of completely filling terminal
lugs with solder, when making electrical
connections can be
eliminated if a :
small hole is first § S
drilled in the base = ~
of each lug. This
permits air and
gases to escape
without bubbling
through the in-
coming solder, The holes are so small that
little solder is lost through them.

The Next Issue

MODERN LAMPS OF PLASTICS AND METALS

Beautiful lamps of subdued modern design that go well in any surroundings.
Combining colorful plastics with satin-finished metals, which are easily
shaped, the lamps offer the home-workshop owner handsome profits for his
spare time.

FROZEN WATER PIPES THAWED UNDERGROUND

How to make a transformer to thaw out frozen water pipes underground. Op-
erates from the 110-volt electrie line in your home.

RAISED DESIGNS TAPPED IN BRASS

Artistic designs on brass in bold relief by tapping down the metal. Beautiful
plaques and other decorations made with a hammer and punch,

OUTWITTING THE FUR BEARERS

Do vou know the tricks of catching the fur bearers? This article tells how and
where to make clever land and water sets that fool the wiliest animals.

OSCILLATING SANDER

Rugged spindle sander from inexpensive parts on which the spindle moves up
and down as it rotates, giving the work a smooth finish free of sand scores.
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HARLEY-DAVIDSON

Everywhere riders are **winging’’ to new and enchanting scenes
—making the most of glorious fall days. You, too, can see more ot
the country in its reds, browns, and gn]den yellow coloring—from the sad- \
dle of a Harley-Davidson! Low=cost mileage—flashing style — speed like you are
on wing — those are the thrills that are yours with Harley-Davidson streamline

ign and latest motor improvements. Get your Harley-Davidson now—and go
“flying high” with those other happy Harley.-Davidson riders in your town!

See your Harley-Davidson dealer RIGHT AWAY — fora Iérar ride — and
details of his Easy-Pay Plans. And send in the coupon — Now !

Harley-Davidson Motor Co., Dept. P, Milwaukee, Wis. < I
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AFTER THE GREATEST FINISH under fire in
golfing history, Tony Manero gets set for hearty
cating by smoking Camels. He won the 1936
National Open Golf Tournament with a spec-
tacular 282 — 4 strokes lower than the former
Open record. His digestion stands the strain of
the long grind because, as Tony himself says:
"I'll go on record any time as one who thanks
Camels for stimulating digestion. 'For diges-
tion's sake—smoke Camels!" hits the ball righe
on the nose, 1 feel cheered up while I'm eating
—enjoy my food more —and have a feeling of
ease afterward when I enjoy Camels along with
my meals. Camels set me right.”

WHETHER YOU ARE
CATCHING A QUICK BITE
OR DINING IN STATE-

haris Company, Winston-S2alem, K. O

J. Reynaldas To

CHAMPION BOWLER. Johnny — “WHAT A PLEASANT aid to diges-
Murphy says: "Smoking Camels at ' tion Camels are!” says this busy
meals and after works our swell homemaker, Mrs. Charles Sickles.
in my case— helps my digestion.” “They add special zest to any meal.”

When writing to advertisers pleases mention Popular Mechanics



A& LA AR AL ALARAN Al SRAS W AR & ALILLY AT WA A A AN EEIire

Smoking Camels increases digestive activity

—encourages ease and a sense of well-being!

WITH healthy nerves and good digestion,
you're bound to feel on top of the world.

Smoke Camels at mealtime. Camels help in
two special ways: Tension is lessened and Camels
promote digestive well-being. Strain eases off.
The flow of digestive fluids, so vital to proper
nutrition, speeds up. Alkalinity is increased.

For invigorating "lift"—for matchless taste—
and “for digestion’s sake,” the answer is the
same: Camels. Camels set you right!

Camels are made from finer, MORE EXPENSIVE TOBACCOS
sssTurkish and Domestic...than any other popular brand.

r 4

COSTLIER
TOBACCOS!

When writing to advertisers please mention Popular Mechanics
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The Amateur Sky Patrol

!(h}n'linuml from page T25)

The big job is grinding and polishing
the mirror glass. It may take twenty or
twenty-five hours to get the right concave
surface so all the parallel light the mirror
picks up is reflected back to one point.
The rough grinding is done with differ-
ent grades of carborundum by pushing a
grinding tool back and forth across the
surface of the glass, with the mirror glass
mounted on a small table so the builder
can walk around it slowly. The tool used
is a glass disk similar to the mirror disk.
The final operation is to polish the con-
cave surface, and for this the grinding
tool is covered with pitch facets and a
compound of jewelers' rouge suspended
in water is used. Then the disk is ready
for its reflecting coat of silver.

With an inexpensive six-inch telescope
you can see all of the major planets, the
rings of Saturn, pick out craters on the
moon only a mile in diameter, and make
out the nebula in Andromeda that is
900,000 light-years away. ‘A good tele-
scope of this size will reveal stars of the
thirteenth magnitude, as compared to the
naked eye which sees stars of the sixth
magnitude, and the 100-inch telescope on
Mount Wilson with which stars of the
nineteenth magnitude may be seen.
Equipped with an electric “slow-motion”
motor that turns the telescope across the
sky at the same speed as the stars, long-
exposure photograplis may be made. Some
amateur pictures of the sun, moon, and
planets compare in quality with those
made at the large observatories. Some of
the amateur comet hunters do all their
exploring by photography. With a cam-
era hitched up with their telescope, they
take pictures in which it is easy to pick
out the long comet trails among the round
dots that represent the stars,

During the day you can use an astro-
nomical telescope for looking at inter-
esting things on the earth. A six-inch
instrument will allow vou to read a news-
paper a block away or tell the time from
an alarm clock a mile away. With such a
telescope you can see cars on a distant
road as plainly as if they were across the
street, or watch passengers on the decks
of ships far at sea. With a red filter to cut
through the blue haze, the individual

branches of trees on mountain tops 100
miles away have been seen. Many ama-
teurs use heavy permanent mountings in
their back yards to hold their telescopes
steady and also have light portable tripods
that enable them to set up their telescopes
almost anywhere on automobile trips.

It is estimated that 10,000 amateur tele-
scope enthusiasts in the United States,
including the memberships of fifty clubs,
have built their own telescopes. One as-
sociation with 350 members in all parts of
the country is doing work of professional
importance in keeping track of the varia-
ble stars. Some of the instruments built
by amateurs are as fine as any in the
world for their size and are valued at
thousands of dollars. One builder made
his own patterns and castings for his elec-
trically driven instrument and values the
telescope at $3,500. Other amateurs have
developed new ideas in telescope gear
that have been adopted by the large ob-
servatories. A simple solar camera that
takes good pictures of sunspots was built
by one amateur for a few cents, It con-
sists merely of a light-proof film holder
behind a shutter. The shutter is a.very
thin slit between two pieces of metal and
is drawn rapidly across the photographic
film by a piece of rubber inner tube when
it is released by cutting a string. Expo-
sures lasting one-six-thousandths of a
second may be made.

Three amateurs, a bridge builder, a den-
tist, and a manufacturer, built an entire
observatory which they presented to a
university. Among their instruments they
invented a “spectroheliokinematograph”
which takes motion pictures of sun phe-
nomena. Motion pictures are also taken
of solar eclipses and the movements of
Jupiter's moons.

“Amateur telescope builders should plan
to use their instruments after they finish
building them,” Porter urges. “Often an
amateur works many hours to finish his
telescope, calls in the neighbors a few
times to look at the moon, and then lays
it away. Really, the most interesting part
of his hobby has just started. With a few
star charts and tables to guide him, there
is always a chance he may make an im-
portant discovery.”
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It’s easy to take
pictures AFTER DARK

UN through any collection of
pictures, and you'll find that
some of the finestare indoor shots
—taken at night. For today films
are faster; lighting has been im-
proved. Try your skill in this new
and exciting sport; start tonight.

Nightpictures canbe made with
your present camera if it can be
set for "time”; and if it boasts an
/6.3 or faster lens, night smap-
shots are easily possible. Just load
with Kodak “SS§” or Kodak Veri-
chrome Film and use Mazda Pho-
toflood or Photoflash lamps.

FREE BOOKLET

First get the FREE booklet
on Night Plectures at your
dealer’s . . . then you're ready
to shoot. It explains every-
thing about plctures at night
«»« Which film touse. . . how to
set YOUr camersa . . . suggdests
a variety of plcture oppor=
tunitles . . . Eastman Kodak
Company, Rochester, N, Y.

- Accept
) nothing
dawkﬁ but the
Hﬁ'fpr, film in the
SR omAT familiar
59&"':: yellow box.

When writing to advertisers please mention Popular Mechanics
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vide room for Junior. And last of all
there's a tile bath with hot and cold run-
ning water and a tub and shower.

There's nothing to do but drive your
car into the adjoining garage, get your
bags out of the trunk and “set up house-
keeping.” Near by there's a service sta-
tion to condition your car for tomorrow's
trip, and within walking distance you'll
find a good restaurant and a grocery store
to obtain provisions if you're doing your
own cooking. After dinner you'll find out-
side your overnight home a comfortable
bench where you can sit and admire your
own individual flower garden and your
own individual palm tree.

There's maid service if you need it and
next morning you're ready to leave as
soon as you step outside your home and
stow your bags in the car. There's no tip-
ping, no one to disturb you during the
night and you disturb no one because your
neighbors are far enough distant so your
radio or conversation is inaudible,

And the price? Three rooms, bath and
garage for your car in any good hotel of-
fering similar conveniences would prob-
ably cost you at least eight or ten dollars,
perhaps more. In the motor court your
overnight home costs you from two to
five dollars, depending on the size of cot-
tage you require and the number in your
party. Through the west, you can make
a three weeks trip, live in a motor court
cottage each night, and pay less than $75
for this form of luxurious living,

The moderate rates are due to the loca-
tion of the courts. Rarely are they found
in downtown areas of high-priced real es-
tate. You'll find them on the edge of the
city or on the fringe of a quiet residential
neighborhood. And while the construc-
tion is substantial, it is inexpensive as
compared with the cost of a large hotel.

There's a business opportunity today in
motor courts for the man with a few
thousand dollars capital. A court of twen=-
ty to thirty units in an average locality
can be constructed and furnished for from
$40,000 to $50,000 including the ground,
and credit usually can be obtained for
part of this sum. Most courts provide a
public lounge or lobby and some have
their own dining rooms. One elaborate
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ffer Luxury for Motorists

{Continued from

southern establishment has separate quar-
ters for chauffeurs and maids.

This indicates that a different class of
motorists is attracted to the courts, also
called “motels,” “autels” and “autotels,”
than patronizes auto camps and tourist
parks. You'll find your neighbors are peo-
ple of means, driving good cars—people

Motor lodge at San Diego, Calif., typical of accom-
modations for motorists now available

you ordinarily would expect to find at the
best hotels. They are attracted to the
courts because of the conveniences offered.

Hotels which years ago did not accord a
very hearty welcome to travel-stained
motorists have seen the day when most
of their guests arrive in their own cars, at
least in many cities, and they are taking a
lively interest in the motor court idea. So
it will not be surprising to find motor
courts conducted under hotel management.,
Some of the best today are run by oil com-
panies or individual service stations.

One of the most pretentious organiza-
tions is United Motor Courts, an associa-
tion of more than 100 individually owned
and operated courts in the west and mid-
dle west. Members can only enter this
association if their courts come up to cer-
tain high standards. There are also other
associations of court owners in the west
and southwest.

A few years ago touring motorists lived
mostly in wayside shacks, clapboard eab-
ins, private homes catering to tourists or
hotels. Today they have available 1,500
de luxe motor courts, another 2,500 of ex-
ceptionally high standards and catering to
people of substantial means, and 6,000

(Continued to page 120A)
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Again
ENGINEERED QUALITY

Gives You More For
Your Money In T bese

NEW DRIVER TOOLS for 1931

DRIVER 3-IN-1 UNIVERSAL SURFACER

(Beries 7000 Combines fentures never before offered! This
tool will handle all three types of surfacing, yet it's a moddel of
r&t:{plin:it.y. Belt sanding on the upper belt surfnes, “stroke’
surfacing under the lower belt surfnee, and butt-enid or mitre
sanding with the big 10° dise, Surfaces panels up 1o 13* wide—
a fenture never before availuble to you in o low priced machine,
4° wide belt, 18° betwoen Eu]h:y wconters.  Tilting table at dise,
with mitre gauge, For full details, send the coupon.

DRIVER SURFACER (Series 900)

A full production tool. Like the 700 Series, it surfaces wood,
metal, plasties, fibre, ete, Has efficient dust collecting system,
Rolling table under belt for “stroke' surfacing. Many other
quality features,

—

SAW
16’ BAND SAW

This new Driver tool has fine
nppearnnee and graceful lines,
but doesn’t stop at that! Cuts
true; operntes without vibra-
tion; protects operntor; stands
up without repairs, Cutting
eapacity 127, throat 16°. One-
piece frame.  18°x17° table
tilts to 45°% with ealibrated  folder,
quudrunt. SKF ball bearings.
Completely gunrded—no sec-
tion of blade exposed while
sawing. Got the whole story
in the eolorful 1937 {older!

DRIVER nginesned

r--—“—__—__———

10" TILTING ARBOR

Muassive, rigid frame, table
a5"x26%, full horsepower motor,
heavy duty SKF bearings, 10°
binde. Heavy tilting unit
gwings necurntely, almost with-
outl effort, With moter recom-
mended, gips through hard wood
315" thick—pgrentest ocupanity
ever offered in this price class,
Giet full details in the new 1937

ITH the pride of a job well done, we

present these new Driver Engineered
Power Tools for 1937, Some of them mark
the greatest advances in design since power
tools came to the homeworkshop.

Notice their fine appearance—their sturdi-
ness. Goto vour Driver dealer’s and examine
every detail of the engineered quality that
makes for easier, better, faster work and
longer service!

10" BENCH
SAW

Has unisunlly lhirge table,
ety of room in front of
Iile, Cuts full 3* stock!

New “kick back wie"

Prrmnt stock being thrown
oward  operstor, Now

safoty guard, Procizion

worm gear table tilting de-
vien. Positive moehanism

E:r miﬂllluz .Illrhur'l' ani }ISHEF.
rong rip e, =

ter. l.‘H-.t. tpﬂlmhln the E‘IH?

folder and you'll agroe it's
the blggest row value ever
offered.,

® You can get Driver Engineered Quality in three full lines of BenchSaws; Band
Saws, Jig Saws, Jointers, Drill Presses, Lathes, Flexible Shafts, and Motor
Grinders. Walker-Turner Co., Inc., 1116 South Ave., Plainfield, N. J.

FOWERYIO0LS

— T — — — I — T — — — — _1‘

I E’#F%ﬂﬁmn C0., Inc., I Due te ke usprecedentad
Plain Ll N1 I |l_f-rn1nll for Diriver Tnn!:. de-
gend me your eolorful folder, giving full detalls on the Driver Line for 1937, thvery of new: models Will-bu

I I someshalt dolayed, ¥our loeal
B I e S B e B e e B S R S N T S (B Driver denier will be kept
T [ clesely intarmed on dedivory

' diales Mrom (ha 'E:l|r_1_(|ry
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Building a River in the Desert

(Continued from page G85)

nent location. The webs of reinforecing
steel are bent to shape, forms are erected,
and the concrete is poured in. When the
forms are removed the conduit is ready
for use.

One problem was to eliminate the haz-
ards of the dangerous dry rivers of the
desert. These rivers, nothing more than
deep, dry arroyos, remain arid for months
at a time, Then a wall of water ten or
twenty feet high comes rushing down one
of them. A tremendous cloudburst in an
adjacent range of desert mountains is the
cause. To prevent their aqueduct from
being destroyed in such floods, the engi-
neers are using huge inverted siphons to
cross under the channels., That way, the
artificial river will be carried safely under
the sudden floods.

The project has disclosed that, if prop-
erly trained and cared for, men can work
face to face with the pitiless desert sun all
summer long without hardship. Heat ex-
haustion, the district's medical corps has
learned, results from loss by evaporation
of part of the normal saline content of the
body. A presecription of a small amount of
ordinary table salt per day, in a glass or
two of drinking water, restores the saline
balance and keeps the men in good shape.

Temperatures underground are almost
as high as above the surface and the
moisture from subterranean streams cre-
ates a humid atmosphere much more un-
comfortable than the dry air above. In
addition, the chemical action that occurs
while concrete is hardening creates its

own heat, and the tunnels are lined with
concrete. Thermometers in the tunnels
have registered as high as 130 degrees,
The aqueduct cuts through one of the
most highly mineralized sections of Cali-
fornia, in a district where gold and other
minerals are often found, so desert pros-
pectors are following the construction
crews and carefully sampling the rock
taken from canal ditches and blasted out
of tunnels. So far no ores of commercial
value have been reported although nu-
merous ledges containing very small
amounts of gold, silver, copper, and other
metals have been discovered. The digging
has, however, led to the uncovering of tons
of prehistoric bones, Teeth of sabertooth
tigers, miscellaneous skeletons of dino-
saurs and early elephants, and even fish
fossils, have been unearthed in the tun-
nels. Petrified trees of types no longer ex-
isting also have been discovered.
Selecting the best route for the aque-
duct was a tremendous task in itself.
Much of the country west of the Colorado
had never been surveyed and in some sec-
tions even general exploring was incom-
plete. Driving their light, specially built
cars through the dry hills and guiding
themselves by compass, the distriet’s sur-
veying parties accurately mapped 25,000
square miles. Seven possible routes were
compared before the best one was selected.
More than a dozen temporary towns
have been built in the desert to provide
quarters for the men. Most of the dormi-
. (Continued to page 12Z2A)

camps and cottage courts where those of
modest means and lesser requirements
can obtain clean and wholesome accom-
modations and surroundings. These 10,000
courts and camps have a total of 225,000
cottages and units, 300,000 beds to accom-
modate 550,000 travelers nightly and rep-
resent an investment of more than $200,-
000,000,

The rates in these “camps” range from
a dollar to $1.50 for two persons, and in

er Luxury for Motorists

{Continued from page 118A)

motor courts from $2.00 to $3.00 per couple
and about $4.00 or $5.00 for four persons.
The simpler your tastes, the less the cost.
In the inexpensive ones, you may not find
the luxuries of the de luxe lodge, but
you'll find all of them clean and comfort-
able if you exercise just a little care in
making your selection. So make a trip
and try living in a motor lodge—you'll be
as comfortable and find it almost as cheap
as staying at home!
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IT ISNT YOUR STARTER, |
MISTER, YOU NEED
QUICK-STARTING GAS
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HERE'S WHY ETHYL

GIVES QUICK STARTING
(Reading time 37 seconds)

WINTER ETHYL has ALL
three qualities that your motor
—vour starter—and battery are
asking for, It is volatile, {0 get in
the eylinders at the first turn. It
is quick-starting, to calch the
Jirst flash of the spark plug. It 1s
highest anti-knock, fo give extra
power—io stop wasie.

And that's i1||I:ur|:tuI. bhecause
knock cuts down power as it
wasles both gasoline and oil; and
in winter, driving and road con-
ditions are at their worst. Your
very safely depends on instant,
full-powered engine response.

It will pay you to change to
]':Ih}'| as you l.'lll.‘llil_,'._fl," to winter
oil and put anti-freeze in your
radiator. Your driving this win-
ter will bhe more comfortable,
safer and more economical. And
vour motor will be in better con-

dition when spring at last arrives,

NEXT TIME GET ETHYL

When writing to advertisers please mention Popular Mechanics
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WHAT'S THE MATIER?
BOMT YOU LIKE
THE WAY | LOOK?

ROTTEM TIME
M| AT THE DAMCE
| AFTER THE
GAME —=
BETTY LET
EVERY GUY
CUT M.

THOSE WHISKERS }

WOULD GET ANYRODY'S GOAT, TRY
COLGATE RAPID-SHAVE CREAM, IT
GIVES YOU A SO0THIMNG SKIMN-LINE

WELL, YOu
COULD SHAVE
HOW AMD

OF YOuRs

SHAVE THAT LASTS!

MOST LATHERS arc made
of bubbles too big 10 get
to the base of the beard!
Air pockets keep the
soap flm from reaching
thewhiskers. Sothe beard
is only baff-wilted.

THE NEXT DATE

I'M FLATTERED!
YOU ACTUALLY
SHAVED
TOMIGHT!

COLGATE “*SKIN-LINE"" SHAVES
LAST HOURS LONGER

BUBBLE
PICTURES

COLGATE RAPID-SHAVE
CREAM makes tiny bub-
bles that get clear down
io the skin-line. lts rich
spaphlm soaksyvour beard
soft at the base. Makes
your shaves last longer.

YOU'RE WRONG!
HOT SIMCE
MORNIMN

1o
THAT SMALL
BUBBLE
LATHER
SAVES A LOT
| OF BOTHER!

LARGE TUBE
100 SHAVES

407

{Continued from page 120A)

tories are air cooled and each little city
has its own ice plant. Half a dozen hos-
pitals are maintained and all the camps
have crews of trained rescue and first aid
men. In spite of the new speed records
that are being made, and the use of 7,000,-
000 pounds of dynamite, accidents have
been considerably under average.

Water is the staff of life in southern
California. Already served by a 233-mile
aqueduct that delivers water fresh from
the Sierras to Los Angeles, that city and
twelve adjacent towns will actually tap
the snow banks of the Rockies by means of
the new aqueduct. Flowing down the Col-
orade and through the power houses at
Boulder dam, the water will be diverted
into the agueduct 155 miles below the big
dam. In all, the water will travel some
1,500 miles from Wyoming, Utah, and
Colorado, on its way to kitchen faucets on
the coast. The $200,000,000 aqueduct will
practically double the water supply of
southern California and provide for a
population of 7,000,000 people. It is esti-
mated that from forty to eighty yvears will
elapse before additional water supplies
must be sought.

Here are some other facts about the
aqueduct. Pumping plants along the line
will use enough electricity to serve a city
of 2,000,000 population. Before starting
work on the aqueduct it was necessary to
construct a paved trunk highway 150
miles long, a “baby" aqueduct of steel pipe
200 miles long to carry water from desert
wells to the construction camps, a $2,000,-
000 high-voltage power line along the
right-of-way, and a private telephone sys-
tem that includes five exchanges.

The steamer “Queen Mary,” new Titan
of the seas, could not during all her nor-
mal life, carry the excavated material
from the aqueduct to England if this enor-
mous mass of dirt and rock, equal to the
bulk of thirteen pyramids the size of
Cheops, could be delivered in New York
for shipment abroad. The concrete for
tunnel linings, and canals, siphons and
conduits, would make a continuous six-
foot-wide street walk extending from Los
Angeles south to Buenos Aires. The 22,-
000,000 bags of cement wrought into the
aqueduct would, if placed end to end,
equal the height of 2,000 Mt, Everests.

{Continued to page 124A)
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THOUSANDS AMALZED
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HOW NEW 3-WAY TREATMENT

L |HTESTIHES

INCREASES WEIGHT

Kich red hlond necessary to carry proper
mourishiment o bufld up overy pard of tho
Bacly, I8 mspeclally promoted by the easily
absorbod from in this new disoovery.

A healthy digsstion which gets ATL the
gl out of the food You eal, rogulres an
pdoquate suppdy of Vitamin B. This new
discovery supplies this precious element.

Normal, repular alimination to rembye fol-
ponoils wasis and thereby promole healih
gnd growih, regiifes adsiqiats Vitamin B,
Thia s the thind important purpose,

SCIENCE PROVES ITS
UNNECESSARY FOR THOUSANDS

Poaed by prareavianay] modals

Gains of 10 to 25 pounds in a few weeks, reported

DON’T think you're “born” to be skinny and
friendless. Thousands of men and women
with this new easy treatment have gained
pounds of solid, normally attractive flesh —in
just a few weeks!

Not only has this new 3-way discovery quickly
brought normal, good-looking Endﬂ but also
naturally clear al-tin freedom m indigestion
and constipation, new pep and popularity.

Scientists recently discovered that thousands
of people are thin and rundown for the single
reason that they do not get enough digestion-
strengthening Vitamin B and blood-enriching
iron in their daily food. Now the richest known
source of body-building Vitamin B is cultured
ale yeast. By a new process the finest imported
cultured ale yeast is now concentrated 7 times,
making it 7 times more powerful. Then it is
combined with 3 kinds of iron, pasteurized whole

east and other valuable ingredients in pleasant

ittle tablets known as Ironized Yeast tablets.

If you, too, need these vital elements to build
you up, get these new triple-acting Ironized
Yeast tablets from your d.ruggist today. Then
day after day watch flat chest develop and

skinny arms and legs round out to nmatural at-
tractiveness. Constipation and indigestion from
the same cause vanish, skin clears to normal
beauty —you're & new person,

Money-back guarantee

No matter how skinny and rundown you may
be, try these new Ironized Yeast tablets just a
short time, and note the marvelous change. See
if they don't build you up in just a few weeks,
as they have thousands of others. If not de-
lighted with the results of the very first pack-
age, money back instantly.

Special FREE offer!

To start you building up your health ht away,
we make thiz absclutely FREE offer. Purchase
a pa e of Ironized Yeast tablets at once,
cut out the seal on the box and mail it to us
with a clipping of this paragraph. We will send

ou a fascinating new book on health, “New

acts About Your Endy‘.” Remember, results
with the very first pa ﬂer money refunded.
At all druggists. Irunlze Yeast Co., Inc., Dept.
5311, Atlanta, Ga.

—

When writing to advertisers please mention Popular Mechanics



124A POPULAR MECHANICS ADVERTISING SECTION

GEE, EDDIE, | WISH | HAP A SWELL SCHOOL
(\, EING LIKE YOURS, BUT THEY RE S0 EXPENSIV

E. |
y —_—
j/ﬁ:-;w You BUY
¥

PARKER'S QU/NK
AND ACT QUICK,

GET YOUR

HIGH SCHOOL, “PREP”
OR COLLEGE RING

bearing official seal or school letters

Certified $2.00 Value

o 25€

with the purchase
of a bottle of

1-’5'[ ':L["r
Quink \'=>
at 15e—=Total 40e... YOU SAVE $1.75

Listen, fellows! This amazing offer is made by
the Parker Fen Co,, solely to introduce Parker
Quink—the miracleink that cleans your pen as
it writes—a Parker or any other pen. For Quink
dissolves sediment left by pen-clogging inks.
gm'nk dries ON PAPER 319 [aster, yet does

OT dry in your pen. .

Get a bottle of Parker Quink today for 15¢
from any store selling ink. Tear off the box-top
and on the back write the FULL name of your
]]Iﬁh School, Freparamry. Military, or Normal
School, or College, and its location; also ring
SIZE and SI‘.J'IE wanted (man's or woman's),

and your name and address. Then
mail box-top with 25 cents in coin to
The Parker Pen Co., Dept. 782,
Janesville, Wis. Your ring will be sent
promptly. Offer limited to U, 5. A,
and may be withdrawn any time.
RINGS FOR GRADE SCHOOLS NOT INCLUDED

-

AL ARTS COINC.FACTORY 44

ROCHESTER N.Y,

*BUILDERS
*BUYERS
*OWNERS

SEND 25¢ TODAY

For Uhis big 4 e lmmk Lhat
Aells how to baild To

Flaoe Plass, ele, Puges [ull of waluable ]
puzsesthins Lhat save ilime and mopey for Creder bullders,
baiyers and gsere.  Calales ol rie and sogaipment  iseludes
evnrything 'rmp wani—ALzies, Hitehes, Pumps, Btoves, Lights,
L Windwws, Hinks, Todsts, Malifessss—iyer 50 |[tepss enelu=
wively for bulliding and emilpping & trailer. Hush 23 (ooin)

! i ilively guarnteed .

Loadny —sut infamt rn pessil
TRAILER SUPPLY 0., Do 4304, Wausau, Wis.

i fisrmma tiom,

pe. Hela,
Cahlmets, ete. Al ahout Flestrds Lighi and Waler Byslems,

{Continued from page 122A)

No ordinary cement is good enough for
this immense water-transport structure.
Aqueduct engineers know that the gnaw-
ing teeth of terrific winds, of temperatures
that soar above 130 degrees, and alkalies
of fierce corrosiveness are striving con-
stantly to rip asunder their efforts. The
finer the cement the stronger its bonding
qualities. So the 7,000,000 barrels of aque-
duct cement was re-ground to face-pow-
der fineness to add an important tenacity
of life and strength to combat the merci-
less forces of nature, Men and machines
may be seen nearly any day drilling out
concrete cores which are taken to the
desert-edge laboratories of the agueduct
administration where, with the aid of
elaborate scientific instruments, they are
tested for strength and endurance.

Under the erushing jaws of hydraulic
compression gauges the cores are tried for
their failure points. Others are locked in
automatic refrigerators that dampen and
freeze them, in ovens they are dried and
heated, so that in a few weeks, they yield
the same evidence as the same number of
human generations in normal aqueduct
life,

In general, the fewer the air holes, the
stronger the concrete. So the aqueduct
engineers invented a mechanical “patter”
whose two steel hands, actuated by com-
pressed air, jar rapidly against the freshly
poured mixtures, compacting the concrete
into what the system’s builders believe is
the closest knit construction of its kind
ever developed.

To the layman such detail may seem
trivial, fantastic. But the engineer knows
that every irregularity means compound-
ing friction, cutting velocity and capacity.
And he's leaving no loophole whereby
posterity, living in one of America’s most
productive agricultural and industrial
communities, can point to an era whose
inhabitants failed to secure its permanency
by insuring for themselves a continuing
supply of water. )

{[Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped,
self-addressed envelope.
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Y67
Why Gamble with f)eath?

(Continued from page 718)

of the non-fatal ones last vear oceurred in
collisions between automobiles, Passing
on a hill or driving on the wrong side is an
excellent preliminary to a collision.

If you're in the habit of looking after
you get on the railroad track instead of
before, you're headed for the same fate
that overtook six per cent of those killed
last year and five per cent of the injured.
They were killed and hurt as the result of
automobiles hitting or being hit by ve-
hicles other than automobiles.

Ever take a curve too fast and find your-
self struggling for control? If your 4,000
pound car hits a curve of 100 feet radius
at thirty miles per hour there's a force of
2,400 pounds trying to pull you into the
ditch. That's centrifugal force. Twelve
per cent of last year's fatalities and six
per cent of the injuries were caused by
accidents involving no collisions with any-
thing, Which might prove that anyone can
round a corner on two wheels—once. And
this brings up skidding. You can't blame
a skid on the “other fellow.” Twelve per
cent of all rural accidents in Ohio last
yvear were caused by skids. But when
roads were wet, snowy or icy, one-fourth
the accidents involved skidding. The les-
son seems obvious—but remember also
that four out of five traffic accidents occur
on dry roads and in clear weather, so don't
get careless just because the road is dry.

Night aceidents are more serious than
daytime ones and, on a mileage basis, the
accident rate at night is higher. Traffic,
accidents and fatalities reach their peak
about five in the evening, and their low
about three in the morning. Also there
are fewer accidents on Tuesday than any
other day in the week, and more on Sat-
urdays and Sundays. So in theory, the
safest time to drive is about three o’clock
of a Tuesday morning.

But don't take a chance, even on Tues-
days, because the law of averages will beat
you if you keep it up. Why gamble with
death when you know death is going to
win eventually?

@[Inquiries as to makers of articles de-
scribed in Popular Mechanics, will be an-
swered by our Bureau of Information upon
receipt of return postage.

NOW

GRA?OUA'I'E
KAYWOODI

The World's
Finest Pipe

5350
and up

-AND YOULL NEVER
BE SATISHED WITH
ORDINARY PIPES ACAIN

This ad is here to tell you that tobacco in a
Kaywoodie is an entirely different proposition
from tobacco in ordinary pipes. It tastes better
because (1) the Drinkless Awtachment keeps it
sweeter, cooler, drier (2) the briar wood in this
pipe costs 3 times as much as ordinary briar (3)
cach Kaywoodie is shaped and cut to smoke
sweet. More comfortable than ordinary pipes
too—/feels right in your mouth, Kaywoodie also
draws freer than ordinary pipes, and is easier
to clean (Synchro-Stem prevents sticking and
yanking). Go to your dealer now and ask for
Kaywoodie. Four fnishes: Suntan, Walnut,
Thorn and Dark. Send for Catalog. Enclose 10c
for mailing. Kaufmann Bros. & Bondy, Inc.,
New York and London.

Drinkless, $3.50 — Carburator, 54

Super-Grain, $35 — Straight Grain, $10
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|EPAGE'S
Stronger
than the

Wood
It Joins!

See the surface
of this block at
right. Shows

ELVC Way,
and notLePage’s.

10,955 Ibs. Pressure

[ ] Illultﬂnon ahove shows side view ﬂf block of
rock maple, one of the hardest woods, used in
tf_-sun.g |: e strength of LePage's Glue. Il"l'u: dark
vertical line is the glue-ioint. The irregular White
line shows where the wood itsell gave way under
10,955 lbs, pressure.

That's proof of LePage's tremendous and lasting
strength. Best thing in the world o0 make snug
joinis, reinforce nails and screws, fll small cracks
and nail holes.

Your hardware dealer bas LePage's

RUSSIA CEMENT COMPANY
Laberatories and Foctory = Gloucester, Mass.

E AGE’S

HALF & HALF MAKES
ONE SWELL SMOKE!

DOG WORM
CAPSULES
Combined

Now

ONE TREATMENT
Spets

HEEE.DN%ER need you l‘u:;:

kind of worms afflict your

- g:lnn which type ﬂgiulu "u'u H.Tﬂpi
vex Worm Ca les expel

"a.l.l thres'’': Ta andp;:uud,nnd H‘RUHHH

Hook worms. Now you can be sure

of worming dog correctly.

Easily given. No gassing,

of harmful effects. Guarante

At pet,drug, department stores, 75¢.

PULVEX worm BAPsuus

150-Watt All-Band Transmitter

{Continued Irom page 740)

unit is shown at C in the rear-view photo
of the 5-ft. homemade rack-and-panel as-
sembly. The antenna-matching network is
on panel D. For phone work, two RK-31's
in class-B easily modulate the full input;
this assembly is on base B and includes
the Thordarson input, output and filament
transformers. Combined plate and screen
modulation is used, the T-7826 modulation
transformer having secondary windings to

Fia.l

- WS wEoL

carry both the plate and sereen current.
An original material list of all parts used,
including coil data, rack-and-panel con-
struction details and tuning instructions is
available from Popular Mechanies radio
department without charge. The blueprint
number is R-231.

Although this transmitter is not intend-
ed for beginners, the assembly is quite
simple and adjustments are easy. A single
power supply mounted on base A, fur-
nishes plate and screen voltage to all tubes
as indicated in Fig. 1. Any good 18-watt
speech amplifier may be used for phone
operation; a compact unit of suitable de-
sign will be described in an early issue.
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WITTE
DIESEL

ENGINES

The unbelievable economy of the small Diesel has
revolutionized power costs, With a Diesel, power hills
are only a fraction of their former size. Where power is

used 800 hours or more a vear install a WITTE Diesel E*" g2 - .
Engine and it will soon pay for itself. :

EFFICIENCY UP---POWER COSTS DOWN

The WITTE Diesel has the same impor-
tant features and operating eharacteristics of
the most modern large Diesels, and brings to
the small power user the same startling
economy and dependability. Fuel econ-
sumption is less than one-half pint of non-
explosive fuel per hour per horse-power.

Thoroughly modern in every respect, the

DIESEL LIGHT PLANTS WITTE incorporates every worth-while ad-

Light and power users save 50% and up vance in Diesel Engine design. Built of the
with & WITTE Diesel Light Plant. No finest materials ever embodied In Diesel
peak load or stand-by charges. Current Engine construction. Switch to WITTE
peuted foe e U 2o DT paota: | Diesel power and save your money. Easy
Alternating or Direef Current. ;-_l’]'l’llﬁ to responsible parties—immediate de-

ivery.

2o  (E— .- WITTE GASOLINE ENGINES
. | TYPE 1" ON WOOD SKIDS

Where the amount of power used does not warrant
a Diesel Engine our Type “J" on wood skids or Type
“K'" on iron base is recommended. They are Enclosed,
Self Oiling and have Timken Roller Bearings, Operate
on gas, gasoline, kerosene or distillate. Lubrieation
is automatic, Run smooth as an electric motor. Con-
sume less oil and fuel and deliver more power. Pro-
nounced by experts vears ahead in design and con-
struction. Buy vour |1mw1=r Nillip[nmlt from a power
specialist. Try a WITTE and profit.

WITTE LOG AND TREE SAWS

“Saws 'em down and ecuts 'em up.” There is
money for yvou to make with a WITTE, timber
to be cleared, logs to be cut, wood supplied for
fuel, W ITTF‘ outfits have Hl.f{‘tv lever elutch
control, saw guide, automatie force feed, human
arm ﬁwing and other exclusive features. Pnrtﬂ.h]n
as a wheelbarrow. Engine may be belted to other USED BY THE

yower for year around use. Buy from a reputable U. §. GOVERNMENT
E- ; = y I The WITTE cuts logs into fire wood, cord wood,
. fonee posta, oross ties and shingle butt le mzthu It

FREE anlLDHHSH or TEHHS—Q'"GH nELI“ER? is the best sawing outfit ever built. There is no

other saw like it.

annissorc, sa. WITTE ENGINE WORKS «Risas Gy, mo.

When swriting to advertisers please mention Populdr Mechanics
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Uncle Sam’s Forest Fire Fighters

{Continued from page 692)

lons of water on their backs and a dinky
hose to fight a raging forest fire sounded
ridiculous, but it was learned -that fifty
men carrying five gallons each can put
out a lot of small fires that could quickly
develop into big ones. And when one of
the high-pressure pumps comes into ac-
tion, efficiency in quenching the flames is
decidedly stepped up. The pack units of
water are used in ‘mopping up’ after the
fire has been brought under control,”

On duty the vear round are 801 rangers
and 149 superintendents. In the fire-
hazard months of the spring, summer and
fall, 2,599 trained fire guards are on duty.
In addition, 81,770 boys from 481 CCC
camps in national forests are on constant
call. Furthermore, forest rangers in any
state have a right to call on the commeon
citizen in time of emergency. However,
this is seldom done. This major defense
line protects 160 national forests compris-
ing 203,082,847 acres. Almost every forest
has a superintendent with a trained crew
of rangers under him. Every square foot
of his park is covered by strategically
placed observation towers. If roads and
terrain are suitable, headquarters is sup-
plied with water trucks and pumps and
the superintendent is in radio communi-
cation with the nearest of the fifty-five
airports, Each observation tower is
equipped with telephone and radio as well
as an “Osborne fire finder,” an amazingly
ingenious device for locating fires. It has
on its surface a small replica of the map
that always hangs in the superintendent’s
office. A small blaze located through one
of these finders presents a fairly accurate
determination of its location, and when
two or more different stations report the
same fire, which is almost invariably the
case, the determination is accurate down
to almost the square inch., Furthermore,
rangers carry portable radio sets.

The highly efficient radio communica-
tion system of over 1,500 stations was al-
most wholly developed by research engi-
neers of the service who maintain over
twenty-five laboratories and workshops.
These laboratories have developed and
invented the brush-cutter as well as the
motor pump dropped by means of a para-
chute from an airplane, The latter can

pump water 2000 feet and deliver it at
200 pounds nozzle pressure, but weighs
only forty-six pounds.

Another remarkable device, the “fire
predictor,” has just been put into use.
After painstaking data on fires had been
compiled during five vears of experimen-
tation a mathematical wizard evolved the
“predictor.” Taking into consideration
such factors as location, type of timber,
weather forecasts, visibility, time of year
and other elements, the highly dangerous
zones can be accurately indicated.

When a fire gets out of hand, the weath-
er bureau is called to help. A truck, com-
plete with meteorological and weather-
forecasting devices, as well as sending and
receiving radio station, goes to the scene.
In fighting a widespread conflagration,
knowledge of forthcoming thundershowers
or changes in wind is important. Such
news is radioed to the fire bosses who shift
their lines of attack accordingly.

Despite laborious research work, only
one chemical has been found that can be
used to good effect in fire fighting. Itis a
form of carbon dioxide, known as a “fire
foam.” The main difficulty has been to get
any chemical to stick on trees—the wind
soon dissipates it. However, the introduc-
tion of licorice, of all things, has proved
suecessful in making the carbon dioxide
adhere. The combined mixture comes out
of the nozzle like a white plume and sticks
to whatever it hits. The service hopes to
further improve its chemical equipment,
and experiments involving hand and mo-
tor pumps, extinguishers and chemieals,
are being conducted.

Mr. Godwin urges precaution on the
part of citizens in preventing disastrous
fires. Over half of last year’s blazes were
caused by careless smokers, campers and
incendiaries, natives with fancied grudges
against the service, or just plain “fire-
bugs.” The total destroyed area was about
one-third of the total area of all the state
parks in the United States. :

Where is the danger of forest fires the
greatest? Mr. Godwin says it is unques-
tionably the Montana-Idaho area. The
region is very wild, in many parts inac-
cessible, and the dense covering of thick-
ets makes blazes hard to control,
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EVER before has Wholesale
Radic Service Co., Inc., gath.
ered between the covers of one
catalog such a tremendous collection of
values in radio products, Hot off the press . . .
this new catalog will open your eyes. With its
5 warehouses, its overwhelming purchasing power,
"RADIO HEADQUARTERS" makes TREMEN-
DOUS SAVINGS POSSIBLE!

to the powerful 24 all-metal tube console, fit to

grace an emperor's palace . . , from the 32 volt
” tarm receiver to the special LAFAYETTE auto radie.
THE WHOLE WORKS IN Prices range from $7.95 up.

RADIO/ MORE THAN BUILDING YOUR OWN?
I50 pAGES-..S0.000 [T£M‘S When building your home receiver or Popular

Mechanics radio ecircuit, be sure to use approved

O’UER 1500 ILLU STRAT'GNS "BLUE RIBBON" Wholesale Radie Service Co., Ine.,

parts. They are the best obtainable! Nothing is

o~ accepted by our research engineers

Chockful of data, handy, interasting, this 23 which does not meet our exacting re-

catalog is a valuable reference work in = quirements. This is your assurance of com-

additien 4o the CASH SAVINGS it of- &Plﬁtﬂ satistaction when you "Buy Wholesale,"”
fers. To the experimenter, building his own set,

CLIP THIS COUPON—TODAY!

r

| WHOLESALE RADIO SERVICE CO., INC.
I

I

|

it brings individual parts or complete kits . , . to

the amateur, "Ham" accessories at unbelievable savings
« « « to the serviceman, a prempt and reliable source of
QU.‘!HT\I" PARTS. To the radio “fan," a cnmp!e’fe selec-
tion of receivers . . . from the four tube A.C.-D.C. compact

WHOLESALE RADID SERVICE =2

Dept. L7, 901 West Jacksen Blvd,
Chil:n.gﬂ. 1.

Please RUSH me your BIG, FREE Blue Rib-
bon Radie Catalog.

MAME R
CHICAGO, ILL. N NY
S01W.JALKSEN ILI':I'I:I. o m%‘?;;':rﬂﬁ:ﬂut . ﬁ:&ﬁﬂ:ﬁ:ﬁ& STREET
sorbronbiinme. ©  NEWARKML CITY _ . .... STATE

= i
When writing to advertisers please mention Popular Mechanics




130A ﬁqu
A
X

POPULAR MECHANICS ADVERTISING SECTION

Weather Made-to-Order for the Movies

{Continued from page 709)

combines the fumes of an acid and am-
monia. The fog is conveyed to wvarious
parts of the setting by secreted tubes. The
volume and density are controlled by the
amount of air pressure.

In some outdoor settings where fog ef-
fects are needed and the settings are too
large to inclose with walls, Redmond has
developed a system of “laying” down a
smoke wall which prevents the artificial
fog from drifting away. The dense smoke
wall is made with chemicals and hangs
suspended long enough for the scene to be

filmed. After the smoke walls are built up

the fog is filled inside.

Snowstorms are made by sprinkling
unbleached potato chips, corn flakes, or
ground chicken feathers, according to the
kind of storm needed. The “snow"” is
placed in drums two feet in diameter and
four to sixteen feet in length situated
above the setting. The drums which are
revolved are made of wire secreen, the
mesh of which governs the kind of storm
produced.

To simulate the early morning vapor
which rises out of a meadow, “Dry Ice” is
dropped in pans of water secreted about
the setting. The vapor photographs very
realistically. For snow on the ground,
marble dust is used over which is sprayed
silicate of soda to get the proper glisten-
ing effect. Corn meal ejected from special
blowers makes a good sleet storm.

The sun’s rays are fabricated by throw-
ing a beam of incandescent light into the
setting. Into the beam, ground mica is
puffed to make a floating dust effect so
the beam will photograph better. The sun’s
rays from reflected water which dance on
the walls in ship scenes or water-front
cettings are made by throwing a beam of
light into a polished pan containing a
small amount of water. The jiggle and
dance are gained by thumping the pan to
agitate the water.

Fires which will burn in a prearranged
manner are produced with special tools
and chemicals. Fire is projected in shoot-
ing flames by what is known as a “fire
head" for scenes where the entire setting is
not to be destroyed or “spot” fires are re-
quired. A mixture of gasoline and oils is
placed in a drumlike device into the head

of which is inserted a large hand pump
and controls. Leading from the drum is a
manifold with a series of jets to which is
connected copper tubing to carry the oil
mixture to the desired places. The outlets
are so placed that the confusion of shoot-
ing flames gives the illusion of a roaring
fire. The size of the flames is controlled
by valves behind the outlet jets. While
one operator works the pumps to force the
liquid into the pipes, a second controls the
size of the fire at various points by ma-
nipulating the valves. To prevent a fire
from destroying the entire setting, the
woodwork is first soaked with water which
permits the burning oil to cling to the
wood and other parts of the setling al-
though it does not ignite the materials of
which the set is constructed. Some stu-
dios also fireproof the sets, or paper them
with asbestos. By varying the oil mixture
the flames can be timed to burn a certain
number of minutes.

Explosive fire effects are produced by
“shooting” pyro aluminum dust into a gas
flame with a bellows or by air pressure.
When an actor throws something and a
little puff of dust is seen, the effect is
gained by a compressed-air line and ful-
ler’s earth. When he dives through a flam-
ing window, the flames are so contrelled
and timed that when he is actually going
through the window there are no flames,
although the action is so rapid the audi-
ence does not notice their absence. A
trigger valve controls the duration of the
Aame so that when the actor jumps the
flames can be shut off. However, some of
the stunt men wear asbestos suits and ac-
tually dive through flames.

In every film the special effects depart-
ment is called on to produce or fabricate
some illusion. Things as simple as the
burning of a flashlight require special me-
chanical and electrical equipment. Ordi-
nary flashlights do not give enough light
so a shell of a flashlight is converted into
a movie flashlight. A fifty-candlepower
automobile headlight globe is used which
gets its juice from twenty-four flashlight
batteries carried in a vest under the ac-
tor's clothing. The batteries are connected
to the light by a wire which runs up the
actor’s coat sleeve,
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Delta Projects” crowded with new and “out of the fng. ¥ he price is low; un
ordinary™ things to make—with many photographs, . . i
working drawings, and easy-to-understand illustra- S5ize, weight, and quality, Get the

verted Spline Spindle, Special

SEND FOR Quill, Large Tilting Table, New
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: that make this new Delta Drill
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New Belt Sander!

Here it is—the long awaited Delta Belt
Sander, the very last word in sanding
machines. As usual, careful experimenta- _ 4
tion, study and developmental work have
produced in thizs Delta Quality Tool, a
distinctly superior machine with numer-
ous definite advantages and new features.
Just to touch a few of the highlights:
The Delta Belt Sander is completely ball-

See latest Delta Catalog for full details.

units ever presented,

New “DELTA”
17 in. Drill Press

It is difficult to describe even
briefly the chief features of this
\ revolutionary new drill press. Five

Speeds, Double Sealed “lubricated

for life” Ball Bearings, Special In-
Type Foot Power Feed—these are

Press a triumph in tool engineer-

believably low for a tool of this

tions, Simple, complete instructions make every complete story in the 1937 Delta
roject easy to follow. Every woodworker should Catalog.

Eave this book., Send 10c with coupon. 1937 Delta
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nding Machine

bearing equipped, with all bearings lubricated and double sealed for the life
of the bearing. It has a very large diameter driving drum which makes possible
maximum power transmission, the sanding of long large pieces without interference,
and eliminates need for rubber coverings, It has a & inch sanding surface, Is the
most properly guarded and safest sander on the market today. Operates in
both horizontal and vertical positions. Provided with efficient dust and shaving
deflector with arrangement for suction fan. Tilting Table, Automatic Stop that
automatically squares tilting table, Auto-Set Miter Gage, Adjustable Back
Stop, Adjustable Fence, Lapless Sanding Belts, all available for this machine.

Many NEW FEATURES — NEW TOOLS
in 1937 DELTA ““Quality’’ Line!

Every man interested in motor driven tools for home or factory zhould see
the new 1937 Delta Catalog. No pains have been spared to make the latest
Delta tools the most complete and efficient line of low-cost motor-driven

catalog mailed postpaid.

Important Note:

In order to eliminate conflict of trademarks in
some countries, the Deltn Mfg. Company of Mil-
waukee, Wis., U.5.A., announces that its com-
plete line of “Delta Quality" tools will be known
henceforth as **Tauco Quality Tools" in all
countries of the world except the United States
and its possessions. At the same time, we wish
to state that *Taues”™ tools and “Delta™ tools
will be identieal in every respect in quality of
materials, accuracy of workmanship design,
conveniences, size, weight, and method of con-
struction,

DELTA MANUFACTURING CO. Dopt. A 1136
600-834 E. Vienna Ave., Milwaukes, Wis.

I enclose 10¢ (stamps or coin) for which pleass mend me one copy F

of the new 1087 Book No. 3 of “Practical Delta Projects.”  Also

plice me on your mailing lst to veceive 1037 Delta catalog of

quality motor-driven tools. 1
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| DONT PUT ANTI-FREEZE

ﬁbmw RADIATOR/

WHEN you put anti-freeze in your car, yon
want it to stay in. Don’t let a clogged radia-
tor rob yuu! One c[enning with Sani-Flush
(it costs a dime!) will last all winter. Sani-
Flush removes rust, gediment and lime
deposits that clog the delicate veins of a
radiator. It's easy to use. It's safe.

Just pour Sani-Flush in the radiator. Run
the motor. (Directions are on the can.)
Drain. Flush and relill. Sani-Flush is harm-
less. Cannot hurt aluminum cylinder head,
water-jacket, radiator or connections. You'll
find Sani-Flush in most bathrooms for clean-
ing toilet bowls. Sold by grocery, drug,
hardware, and five-and-ten-cent stores—
25¢ and 10c sizes. The Hygienic Products
Egmpmy, Canton, Ohio,

[ —

. 5. Patent Nn

wmazimgg tire invens
tion developed and patented by the
inventor of ihe nlr wheel [of &GlFplanes.
The Mussslman Doenut N Requires
only 12 o 15 1ba. alr. Hauls loads up o
o RO R, r  whisel: Flomis ower rlr.m-l
bumpe  and  surfsce  ohatructions. Wins
e consting contests. Tire mounted on Cods
mium plated stoel disc whesl with adjuse-
able ball herprings. BPuild any vehicle
mentioned  or shown with our blue pring
drawings at 25¢ each. Wheel and parts

booklet free.

THE MUSSELMAN PRODUCTS CO.

G247-K St. Clair Ave., CGleveland, Ohia

LBS. PER WHE

' = o+ -'_
SIZE 10" x 2% LOAD CAP. 200

. B b
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The New Era of Railroading

({Continued from Colorete Section)

be controlled by shutters at the front of
the locomotive, regulated from the cab.

At the end of the 2,260-mile run they
park the big streamliner over a greasing
pit and give it about the same care you
give your automobile after a week-end
trip. They vacuum and scrub the cars in-
side and out, man the grease guns and fill
the oil and water tanks. The Diesel itself
they leave pretty much alone. It's good for
a few hundred thousand miles with scarce-
ly a lock. And that is why the Diesel-
electric is stealing the show from the
steam locomotive, which can travel just as
fast. It takes no less than four steam en-
gines—a change every 500 miles—to pull
a passenger train from Chicago to the
coast, with many another stop for eoal, or
fuel oil, or water. Half-hour stops for
servicing are common. The Diesel spurns
relief, stops no longer than ten minutes to
refuel, keeps ordinary stops within a min-
ute’s span. The “City of Denver” pauses
just forty-five seconds at Boone, Ia., for
change of crew. It is this saving in oper-
ating delays, and its endurance at high
speed, that enables the Diesel to clip
twenty-two hours from the transconti-
nental time of the steam trains.

Too, the Diesel economizes in fuel and
water, as well as in maintenance cost. It
burns a relatively inexpensive fuel oil. It
needs no boiler water, thus eliminating a
cost item for such railroads as the Santa
Fe, which must haul water in tank cars as
far as 100 miles in dry regions of the
southwest.

But the Diesel-electric locomotive still
costs approximately two and one-half
times as much as a steam engine, and its
life span is unknown. No steam locomo-
tive has been put to the test these Diesels
are meeting. A decade may prove the old
iron horse supreme, after all. Meanwhile
the glittering streamliner of the new era
has brought speed and glamour—and pas-
sengers—back to the railroads.

@[ 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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PRINCIPLE

SAVES GAS

AT LAST! Auromacive engineers have smashed down the
bartiers to perfecred combustion! The new VACUY
MATIC salves the secret of greater power! With almost
:fn.l.[ action, this amangy inventwmn instantly Lty new life
pep n any motor. It adds mileage to every gallon of
gascline . ., produces split-second pick-up, sensitive acceleraton
reiponse, qubdcr.t Marting, grester :i’bﬂ:ﬂ.l andd sencugheer numm&,
QilFatis - Nothing Like It!
The self-saner — four wheel brakes — knee acrion = streams
lining . . , and pow YACUMATIC! The semanional monep
wwnng invention!  Wich it, enpneert have achicved 2 actical mean)
VACU-MATIC proves itsell on every car. It is gusranteed = Of helincing air and gusaline susarmurizally for afl speeds.
to give worthwhile gas savings, quicker pick-up, and more  VACUMATIC i exnrely differeng’ Tt operates on the "fﬂ"ﬂ*
power or it count you nothing. You can imandy eell che ?rl-ﬂt-rkh susemasically adiing a charge of mira popgen, deswn leee

‘ iy iram the outer sle, intn the heart of the gas misture. It iy encwely
diference in added power and motor performance rau AUTOMATIC snd sliows the motor to "brothe” at the coreet ey

q‘lﬂfﬂf notice the cash ’-“'-i-“gl' an FJDIH'H:. epening and cloung summancally o required. Mo alling troahles—
no cagbarrmnt adjenmenn necessary, It is 50 smple ir will amae pou

Fits All Cars —s0 praciical u will save you many dallars on gis costs,

VACU-MATIC s constrocted of wx pars, asembled and
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FREE4500%IN A IYAM!

INCLUDING $1,000 FIHSTA‘WAHD'ILSU PLYMOUTHCAR

for correct pelt preparation in Sears 8th National Fur Show, Every fur

ghipped to Sears is consldered, and you don't even have to sell your

furs through Sears. You may easily win because only the handling
counts, not kind or valoe of gkin. All awards are in addirion to full
value of your furs.

FREE Book Tells How you may share in awards. Tips to Trappers
ictures and names last season’s winners, Your friends nre probably
ncluded. Tells how Sears act as your agent without charge to you,

geiting you TOP prices for your pelts through the world's largest

centers, Describes strong demand for furs—HIGHER OPEXNING

PRICES this season| Get your FREE copy.

= MAILCOUPONNOW
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"GROW LEGS"

with genuine

WOOD cans

Apply Plastic Wood to the uneven
leg, set the piece of furniture on the

r, press down on it unnl it fecls
even, ke of excess Plastic Wood
around edges, let dry, then sandpaper
smooth.

MAKES 1001 HOUSEHOLD REPAIRS

Genuine Plastic Wood makes household repairs
so easy and simple—use it to fix broken furniture,
cracks in shelving, cracks in bascboards; holes
around pipes, reset loose bathroom fixtures, loose
handles, leaky window frames, boat repairs, cover
counter-sunk screws; under paint, modeling decoys,
fish lures, resetting loose tiles, etc.

EASY TO USE

Genuine Plastic Wood is real wood in soft putty
form—when dry it is hard wood that can be carved,
sawed, turned on lathe; will hold nails and screws
without cracking, splitting or crumbling. Genuine
Plastic Wood is waterproof and weatherproof—
adheres to any clean, dry
surface—comes in nine colors
including white—takes pamt
varnish and lacquer perfectly

Get your can or tube of
Plastic Wood at leading paint
or hardware stores—insist on

WANT a new business
prifession of your own,
with all the trade you can
asttend to? Then become
a foot correctionist, and

in n few woeks earn big income in !.et\'irr- feca,—not nmr{:i‘::al
nor chiropody—ensy termas for home training, no further eapital
necded, no goods to buy, no ageney,. Established 1894, Address

Stephenson Laboratory, 1 Back Bay, Boston, Mass,

— —

3 Rum Your Own Railroad!

T hie Akl MaiBreaider, i mant L]y T THT N will Welp you plan,
siefld, awd fun & minsiue milesd n yoer own Jesewsent,

r, i lsckpand Enjoy thin Inacinsting hubby and g
mpguninted will wtlier wwlel ralls throughout the soumtry.
et sburted now!  Send $1.00 for & package of T meent buek
Irwnimn winm imimimg par ool bepopst ive plans, copstrupblon de-
tsfls, phates, amd ariscles. Of S50 (8100 Cspsds, §1.00
Teeelgnt Tor 5 pear's subsrriptiva; enmple 18 crmis,

THE MODEL RAILROADER
Box 19%6-M Woauwsrose, Wis.

Amplifier for Sound Effects

{Continued {rom page 738)

contact Amphenol tube sockets are used
without metal adapter plates, being held
in position by means of their retainer
springs under the base instead of screws.

All four of the Jefferson transformers
are fully shielded and provided with col-

or-coded leads which are brought out

through holes drilled in the metal base for
sub-panel wiring. A drilling template for
this chassis base is shown in Fig. 3, indi-
cating the correct location and size of all
mounting and lead holes, with the excep-
tion of a ¥& in. hole for mounting the po-
tentiometer Ri. It should be located at
front, midway between the input and
driver transformers. This metal base is
available in a black crackle finish with all
socket mounting holes cut, for those who
do not wish to make their own; also an
optional perforated metal cover for pro-
tecting the parts. The base lists for $2.00
and the cover $3.00 subject to the usual
33 to 409 discount offered to experiment-
ers. An original list of all parts used can
be obtained upon application to Popular
Mechanies radio department, without
charge. The blueprint number is R-230.
Photos 2-A and 2-B show the simple
arrangement of all parts. Looking at the
top-view photo 2-A, the transformers and
chokes are located as follows: front, left to
right, input, driver and output transform-
ers; rear, left to right, choke No, 2, choke
No. 1 and power transformer. Twist all
heater leads and solder each tube socket
connection carefully. Note that the elec-
trolytic condenser Cs is insulated from the
base, the negative side being grounded
through resistor Ra. Fiber terminal strips
{Continued to page 136A)
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ASSEMBLING
AT HOME

KI-YAKS
ICE BOATS
MOTOR SLEDS

= from Mead's, complete
“put=-to=fit"” kits st amazing
Inw coat. Ki-vaks: 3 slies
fisp dling or salling. Also
outboard model. Fast, sen-
worthy., LIfe with one haod
= or tuke anywhore on auto.

. Complete sall rig o few
ollars extra.)

PRICED LOW 'k
YOu BuiLD!
IDEAL FOR CHRISTMAS
WINTER BEFORTS. EStart now on your Ice
Boat or Motor Bled and be ready for first
Ireese or snow. New models, egsy to pssemble,

Rush 10e for elrealars and $6.00 gift paddle
offer on Ki-yaks. Hurry!

BIG MONE

CHICaGO. U.S.A

DEPT, B-1

FREE ELECTRICITY

From Wind Power

For Lights, Power, Radio, from Auto
Generators. New Copyright Book with over 100
Fucta about Wind Chargers. Wind-Propellers—
Generntors—Plants—Batteries,  Answera all ques-
tiona you should know. Including plans for 6 or
32 V. Plant. Send 250 for plans, faets and eatalog.

Agents Wanted. CURRIER MFG. CO.
405 Terminal Minneapolis, Minn.

MATCHES DRY!

ALWAYS

-!!{mnm & Marble's water-proof mateh
box in yonr pocket, Absolutely water-proof
—holds supply for peveral days. Made of
A seamless brass, &-lnch In diameter, Only
| BOeatyourdealer's, orsent postpald. Get one
i today. Write for complete FREE Catalog,

Marble Arms & Mig. Company
578 Delta Av.Gladstone,Mich. U.S.A.

|y
I

ON YOUR
i TRAILERS
Bk of 10 moslels, = poudel,  Mal & dallay

will o ipleds plsne and bretruet bone ol oDs 1 J
it 0, VAN QOSTVELDT, 1'i‘|- MARSTOM, DEPT. 55, DETROIT, MICH.

DEAFNESS IS MISERY

M ple with defective hearing an
Hﬁﬁ'nium enjoy Conversation, 3 Iu\rd-
les, Church aned

£

Radio, because they yse
Leonard Invisible Ear Drums IErJllunnh
resemble Tiny Megaphones fitting

g ln the Ear entirely out of sighs,

No wires, batterles or head plece.
They are inexpensive. Write fop
bonklet and sworn statement of
theltiventorwho washimsell det, DRUM

A.0.LEONARD, Inc., Suite 699, 70 5th Ave., New York

COD oroutside POST PAID

J

Including 12 assorted blodes, Adapisrs,
Purzle Instructions, and rolier Saw I
Quige Formerly found on  ecwpensive [
machines only, Al metal, 15+ lonm, =

B high, 8L5%™ table. A swift and Ehay "Fhe Jigmaker'" culs
cutter—best over madae Tor the money, wood up to 2 thiek

FHEE l;::ll-'-llh[:' ustrating complets power ool line:  Shaper,

Circular Saw with olllpss learines, 3 each: Drill Press,
52,501 completely equipped Lathes, 82 & $3; Sander, 51, ete, All
practical tools for real woelt, Order todlay orf send eard Tor estalog.

J & H Metal Products Co. 5 Commercial $t. Rochester. N. Y.

BE THRIFTY!

Do your own
repairing with
SMOOTH-ON No. 1

HIS cement hardens into

metallic iron, costs little,
is easy to apply and makes
dependable permanent and
emergency repairs that save
the householder big sums.

By following directions in
the Smooth-On instruction
booklet you ean stop steam
and water leaks from joints
or eracks in the boiler, heater,
piping and radiators, stop
leaks from gas lines, stop
leaks of fumes from air
furnaces, ovens and smoke
pipes, in every instance avoid-
ing a big labor bill and often
the cost of a renewal part.

Smooth-0n No, 1 is also excellent
for resetting loose screws, nuts,
rivets, hooks, hinges, loclks, handles,
drawer pulls, casters, ete., anchop-
ing bolts and pipe posts in con=
crete, plugeging ;40 A OF BEATN ODEeT-
inga instanks, troughs and pails,

tightening loos-

bases, ete.
HOME « AuTO Be prepared for
REPAIRS || emereencies by

sending for the free
hook nnd keeping
4 ean of Smooth-
On No. 1 in your
workshop, Get
Smooth-On No, 1 in T-oz., 1-Ih. or 5Th.
ean from sny handware store, or if
necessary from us odireet,

SM

SMOOTH-0N MFG. CO., Depr. 37,
574 Communipaw Ave.,

Jersey Cilry, N. T,

P‘rl‘ﬂ-‘ﬁ 5F.'TII'| the FH‘-ﬂ- sSmootli=-On nf"]"l'lj'

Book.

SMOOTH-ON

Write for

FREE BOOK

When writing please mention Popular Mechanics
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s7RADIO CATALOG

YOU'LL FIND EVERYTHING
IN RADIO IN THIS BIG
ALLIED CATALOG
AT LOWEST PRICES /

SAVE MONEY with This 1937 Radio Catalog

Write for the big new 1937 ALLIED Radio Catalog.
152 pages packed with Everything in Radio—new Metal
Tube radios—s to 19 tubes—AC, battery, 32-volt, 6-
volt and auto sets; dozens of new Set-Builders' Kits;
everything in Short-Wave Receiving and Transmitting
Equipment ; new Public Address systems; also thou-
sands of exact duplicate and replacement parts, radio
books, tools and latest test equipment.

Why your Dollar buys
More at ALLIED

Because we buy in vast quanti-
ties, we get lower prices, and
can sell for less. Ewvery item
is tested and approved by
ALLIED'S expert engineers.
Fresh, clean sincks, all un-
der one great roof — your
order shipped promptly. We
save you ﬁln! an ml:ll]f,’.

]

833 W, lackson Bivd., Dept. G-L
B chicaso. ni. I
I [] Send me FREE 1637 ALLIED RADIO CATALOG.

[0 Send me FREE Torts List fof. csscccsccssnsscinnnina l
I NANE .....:iccsscasasasnsnnsadnsdsnsesassssnssss I
' ADDRIERE oo wiiae s e wass wa ke s o aw e ss se e mat e l
I o1 . o AL = BTATE: ¢ ouvisss

L 8 &8 8 8 B B 3 4 0§ 0§ § |

POPULAR MECHANICS ADVERTISING SECTION

{Continued from page 134A)

are used for convenience in wiring and
help to support some of the fixed resistors
and condensers.

Common ground connections are made
to the heavy lead shown in Fig. 2; this
consists of No. 12 bare tinned-copper bus-
bar wire, the actual ground point being
at the soldering lug on the mounting
screw of choke No. 1. Ordinary wafer-
type sockets are used for the speaker-
cable plug and input sockets. The open-
cireuit input jack has a grounded mount-
ing and was added for convenience when
plugging in a crystal microphone. Your
phonograph pick-up leads should be con-
nected to a standard plug at the prongs
indicated for input channel No. 2. Shield-
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ed leads must be used where indicated, to
prevent hum pick-up. The speaker, or
speakers, may be any good self-powered
dyvnamic type; a Wright-DeCoster unit
was used in our laboratory tests. Note
that the speaker socket provides a wide
choice of voice-coil connections, one con-
nection being made at common black and
the other to the resistance value specified
for your speaker. A separate 500-chm
outlet is provided for those who wish to
use the unit as a speech amplifier for an
amateur radiophone.
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Sensational

R Grinds, drills,
engraves, routs

MOMET
BALK TRIAL
carves and speedil ilnpa MANy
other slow hand b for home,
schonl or shop rang, power-
l'|.LI1 t Imndln .u 1|m|.l.l:|.r ns @
Welghs 0 ™ l.rE.Q in
Il'ih' l hit sockat .ﬁ.
110 V. universsl lr'h:l.m‘ |l|'l'n'-l'l-
TH. OO0 R, Efficiently cooled,
Universal oollet chuck. Oilless
self-aligning hall thrust bear-
ingn. Order on 10 day money
back trial or send for TR COme
plete Moto-Tool booklet.

Utility Tool Set of 20 naeral
accessories (or all pos of Moo=
Tool work, §5.70.
DREMEL MFG. CO.
2811-CT., Racine, Wis.

ONLY \}!

$Q85

SENT POSY PAID

Amiging money maker for farmas, reek gardeas, or-

charda, nosrseries, pouliry renohes, couniry homes, s,

E‘lm discs, hl.mrws, emltivates, mows liwpe, cuis
wends, B‘.uﬁl helt !|II.E|I|.IIII;' 3 tn I'I H P. ndlm

alklng iypes, Write [or FREE
wnd

.q.-? w lntrlﬂﬁ-.
rraal O

SHAN MFB. H-. -l!ll Fllﬂl 5k, Galeshy
130 6 Wex k. & Y. 502 vm-u.
B ih 5., Columbuz, 0

. 2 Cub, Ft. FRESSURE TYPE
SEPHAY GUN with two fluld

tips and l.w\u puter eapd—Ffan aml round W

spun alumingm E7.40. Metal euttl LA

Lhg s—compHand -:III:H:- resi—No, 0 MOREE TAI'F“H &7

unrt clamp-on cup of
GXLE In.—bronze bear-
S8 (Berew fesd

Lathe #xi1ar 5, AxlAYT =10.83) AIR FILTER for use with
spray units §1. 25 Send for catalog. Fros with Laths.
MOTOR & SUPPLY C0., Depl. A-D; 10 5. Clinton c .

ONE-MAN SAWMILL

Makey lumber, phin
Les, bath fies, cralen,

f-lﬂﬂ
MODEL

MONEYWITHA BELSAW ‘“‘49 1[I
Three capaciies: 10, 14 and 20 L

Accurate st works positive degs.
Full or one way type power feed runs on low
wer—Many owners wse old auto engine,
Pays f- itself quch:—thmmndl in commercial
prrvice, here.  Wride for free lumber handbsok
and catadog of milla, supplies, tools, saw tables, and
oo working equipment.
sohimery Co. 811X Davidson Bidy.. Kanses City, Ma.

PARTS for 'he POPULAR MECHANICS
FAMILY TRAILER
Everything you peed! Axle, Tongue,
Hiteh, Wheal Housings, Wood Parts.
Tank, SBink, ete. Send for price list. In-
elude 25 (eain} [or oar g Catelag spd Troiler

Buslders' Manual Bar lnfactimn goarantesd]
TRAILER SUPPLY CO., Box A, Weesau, Wis,

4N, Wik Waszht §1bm. Bhineing Wkl 5 .
SBE H.l.r ned |'| H.Irl] Degl. 311, CHICASOD, MLL.

RATIONAL ELECTRIG TODL EOi,

New occupation, Pave blg money at once without
lovestment, Introduce sensational new 1ine
Bo and 10¢ neceasities to stores. Self
sellers. Permanent repeat business
easy, Experlence unneces-
sary. Bitart free. Write

PRO-CO-PAX

CHICAGD
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BARGAINS

Brand

N VERY LATEST

FEATHERWEIGHT

MODEL
Now Only

10c a day
ON EASY TERMS

SENDNO MONEY—FREE TRIAL

Here at last-<ls the perfoct family rtable--the most Tuw:llutiﬂn-ﬁg
nehievnment in writors, Think of it-a fully complete, FEAT
WEIGHT, streamline model with standard 4-row keyboard, standard
|lm.pm' roller and evie casential feniure, weighing less than six (8]
i, Priced ot 8 grea “\'lw r'lle'lllhl'l a mechanical jowel, Not a
Loy or incomplete model. he ouily Ht Fortable-=mechanically per-
fect and complete in eve respect, yot B0 light a child can ral'ﬂ" it
with ease, Fits Into small brief case or table drawer--only 2% In.
high., Guarantesd o last years.

Only by metusily seeing :md. uarlh.x this amazing portable ean you
appreciate s superiori cial Coupon below without risk.

SP BI.I.I. QF'FEH—I.C'I' AT ONCE!
FREE Semd for 10-day trial--without obligntion o buy--while
Typing
Course

special introductory low price holds good. Soc and oy

fur rm:mll’ If you decide to k (1 only §47T.50
aah or 10¢ @ day on e torm plan o 3.00 a month

'L'L'n.'l.“. ’313 T8 [term pri lf I8 pmid.

i ————— i ——————————

I INTERMNATIONAL TYFEWRITER CO. Dept. PO

Franklin and Monroe Sts., Chicago I

I Please sgnd ||1|:| Deluxe FREATHERWEIGHT Mortable F, 0. B. Chi-
cngo on 10 days Free Trial, 1F 1 decide to keep it T will pay
£07.50 ensh orf 83,00 a month until $320.75 [term price] Is paid,
or, if I am not perfectly satisfed I can retorn it within the 10-
ltn:r trial poriod. I

Namae svsssprasssnrsasasssnaninmsdenesesd
I..llfa!"l'l AL P e Y
Ii‘nu-u... .......................... Brate, . .

For guick shipment give reforences and mﬂﬂ““"

USED & NEW
CLOTHING

i
From Auto, Store or Home

Thousands of men and women
right In your locallity are mnx-
ious to save maney an tho purs
chnge of wearing apparcl for
themselves and their families.
Under our powerful buying plan we put
you In huslness foF yoursell selling used anad

aew clothing—sulis, coals, hits, ties, hoslery, shovi—
hundreds o 'I»\DrIHII-II appare] lems for men, woaimen
and children—al money saving prices—made possible
through our eash purchases of bankrupt stocks @l
elepao - |:||:u You opermte from your poto, or your hame,
0T ope {L‘!ur own HARGAIN MERCHANDISE STORF—
and quh‘ build & big profit, year ‘round, stesdy.
repaatingr |ll-l-l|l'ID‘l-I- of your own.

Our Prices are Lowest! FREE CATALOGUE!
Wirlte gqultk—for our FREE CATALIOUE that liste our wiils
smscrtneent of muality mareland e |h‘|rJq,l-Frrl|ﬂ|-1h|,r et you up be B0, peollt, Thisk
wf i “-hnl tively smash rompetition, We hmr'krml'llfrlm roppemation. End job
bl il yourown boss in your own bosinsss.  Oet tha full fscie—then udgal

PORTNOY & SONS,
Gid RHoosevelt Road, Dept. 108, Chicago, Til.

Lo e e e e e e e e e e

saLE caTaLoc—FREE

Onveor 200 Stvles and Sizes of Biloves,
Ranges, Furnaces at Factory Prices and
Easy Termi—as litle ag |8z a day.
Moo Bargalns than in 20 Big Btores.
MNew siyles, new features, new colors,
Year to Pay—30 days' free trial—300
days’ approval test—24-hour shipments,
THE KALAMAZOO STOVE CO., Mfre,,
301 Nochester Ave., KALAMAZOO0, MICH.
Over 1,000,000 Satiafied Usars

368Years
i A Kalamazoo
il oo Direct toYou”

When writing to advertisers please micition Popular Mechanics
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FASTER,

BETTER JOBS!

Does away with slow hand worlk, Y
Plugs in any light socket. A. C.or §
D. C., 110 volt, 13,000 rp.m. For |
use B.t. home in uhnp or tnke to job,
Uses 200 different ncoessories—
grinds, polishes, routs, drills, cuts, %
carves, sands, saws, sharpens, en- (28
raves. 310.75 and up postpaid.

Accessories FREE.

» THE De Luxe MODEL

Revolutionary Performance

For constant servies .

F22¢ BOOKLET )

production tool for saving time and Inbor, Fastest,

amanthest, most powerful tool for ita type and
welght . . . 25000 r.pom, $18.50 postpaid.
6 Accessories FREE.

Order Either Modelon 10-Day Moncy-
Back Trial or Send for FREE Booklel.

FPOPULAR MECHANICS ADVERTISING SECTION

TOOL OF
1001

Dealer's

. . nothing else lilke this ensy-to-handle

CRAFTSMAN
Project Book

“Plensure and Profit with a Handee.™
Ensy working Rll.!l'lﬂ for making many
Interesting and unusual projects 25e,
FLam ps or eoln,

Chicagp Wheel & Mig. Co.
1101 W. Monroe St.  Dept, Q
Chicago, II].

MAKE MONEY NOW

PLASTEX Industries offers industrious men an opportunit;
to start o business of their own, manufacturing art goods, novel
ties, souvenirs, pte,, in Plub::r. and marble tmitation. bHa
material makes $1 articles, Rubber moulds furnished for speed
production. Small investment brings big returns. You are just
in time for bir Christmnos business now ﬂmrTimi. Write for in=
teresting booklet mailed free. PLASTEX IN
Dept. 3, 1085 Washington Ave.. New York.

NDUBTRIES,

BENMHIH AIR PISTOLS

r.-m-l—lmﬂh—lnuﬂlul—rﬂulﬂl
a BhoolingFarce—Amaniog Maximam
eal. 177 or 33 nnad BB—For Tafist and

H-hnlll wipe—ihe anly
Plutad

Ganulne ﬁ--'—-
o thE --M—Hi m Alot with
Bull: Astinn=Hummee Flre=—Hair i'fd':r—-!lllt; Pries §7.30.
Absa 17T npd 23 Bingle Shet Alr R in

Air Jifte 8600—20 Bhel BB

|'h-‘|nr 3 1Jl'rh-t—‘4-':| IJr-n*-' rw111i I‘hI- 1"-* 1Iﬂlﬂ|‘P i,

I-I.-ll Alr H“‘II ¢E= “!

gia Ehot BB
Fepenter Alr Rille §7.50—al

H.lmd-n. ll..l.-

ALL NEW

R VY
;::.-—-—-—-"f:-;

-G|[EIC

AGENTS! H

A roal money-

making afer. I 1,-.1;1““11_ obligation, send me new 19037
Write at once g Latalog ao

for terribory. .l! rthb s

M ﬂl w fnve
5 n af

DEAL DIRECT=—

FACTORY PRICES! lron-Cisd Wiitien Quaraninel

A ponny post card brings you our now, fulls

color [d-paie BARGAIN CATALOG free. Hn:l}'
models Lo choose from: 4 o 19 tubes; AC-

1|.|s.n elty radios!

30-DAY NO-RISK HOME TRIAL

3-}1-1“1 post card or coupon I:rl.llﬂliv for full des-

| coLoewTOME RADIO cO.. DEPT. &,
'

1937 MODELS!

All-Wave and new Farm sets that operate

Is of our 30-day no-risk tr
Ageni-User proposition]

D’H- MAIL COUPON

4 D0-day trinl plan.

You'll learn more quickly and
engily to play o P-A Sax, Trum-
pet, Clarinet, or Trambone, he=
eause P-An are easier to blow
and have such beautiful tone.
Thousands in uwse. Strongest
guarantes backed by old, reli-
abhle manufacturer. Modernte
prices, Home trial. Easy terms,
Bee yvour music dealer or write
for beautiful free book, Men-
tion instrument. 248

PAN-AMERICAN

1103 P-A Bidg., Elkhart, Ind. S5 -
Quickly tamed with our highly
processed l.ragutnlllu oll

LUCKY TIGER
HAIR DRESSING
=+ » And Dandrull Remover
Beautifies without matting
] and enablesyou to dress hmr
in any style. Scientifieally

compounded to combat rav-
ﬂ:!r:'stulht,hulrulmudc-ruou:du-ur
life. At Druggists, Barbers.

POPULAR MECHANICS rofit i

Available from Hammerblow
Tool Company — the urllinll

Dan'i  tuwild wweil 3 |._|P TEr s yrwer Ly
| i W I"I. ' . 'l' '|':i |II -r

-

. " g
piorlerl b L] II‘H!HT‘I rgu: l'l'I'H‘—
Fl."l'i Blni {eli v ... a4
heal I.--ei by nathinaliy Lr wwe

i [k mw ‘llli Mﬂr lD: l-- 54-- n Tralier @wiider's Guids asd
l'r-- 40 mE v wrils lor Fras Lliiersisms.

Hnmmaﬂn‘fﬂ'w TOOL COMPANY, Dent. 111, Watisau, Wis.
Freight Paid

l[i.t_.. -_7. -
WAL
it

83 UP. WoRLD'S -nr Julﬂ.t

or GRANITE. Diroct in

. s luluu. & I:l‘unlrl.' J.'.l!n.
, OMECD.

MAN IN EACH TOWN o7,

Refloctors, Mirrors, ete., by late method. Experlence unnecessary.,
Free particulars and proofs. W EmE day.
GUN l'I!TAL co., Ave. M, Decatur, 1.

Write far Dig
Frea estnlog.

Cardas, statlonery, circulars, tags, anvL-: pdvertlsing, ete,
Bave money. Print for Others; Big Prolits; easy rules
snt. WIH de populir Habed FPrinting like ihlf-‘“ ng. Jnmker press
1500, job peesses, B11 op, pewer 140 Bend for fres eatsbog ansd nll
deinis  THE KELSEY COMPANY, R-37, MERIDEN, CONM,

GO INTO BUSINESS "xe 0 7o

300C PROFIT!
Sell new and used elothing direct from your home, sulo or store,
Undersell ol compotition. EASY SALES=FAST REFPEAT ORDERSI
We furniah @veryLthing aod show vou how, Handsoeme profls every
d,ﬂ,j' in the year. No selling experience neceisary, Write at once for

Big Money Catalog—IUVE F tEE]

|_|qulﬂq.uan_m:'l_1£ndru Co.. 0 E. 43rd St.. Dept, D18, Chicago, 1.

J[COMPLETE ELECTRIC PLANTS

ONAN ALTERNATING CURRENT PLANTS
furnish same a8 clty current anywhere, Operate on
gnsoline, Run Itadio, Water S8ystem, Hefrigerator,
all Appllances.

SIZES 350 WATTS UP
Ensy to Install. Available from stock. Ideal for
Farms, Camps, Lake Homes, Commercial use.
Bizea for any purpose. Writo

D. W. ONAN & SONS
997 Royalston Ave. Minneapolis, Minn,

When toriting please mention Popular Mechanics



POPULAR HEE_HAIII% ‘AD'?ER‘IISING SECTION 139A
& LY
Learning to Fly the Chppers- W 2
{Continued from page 663) “ﬁﬁa ant Mﬂm

per. The preliminary air-mail clipper "Game In Your
service across the Pacific has been utilized ?
primarily for the training of personnel. b Favorite Cﬂver %

Six clipper ship crews already have been | . v N s "
prepared for their difficult duties, and four &1 B evi Resronunon s m P ":-'».;'“*' o

of these crews will be assigned perma-
nently to service in the Pacific division.
To date, they have safely covered more
than 200,000 miles without a mishap.

The flying personnel are not the only
men trained especially for duties connect-
ed with the running of an ocean air line.
There are scores of men in the ground
crews—meteorologists, radio operators,
operations men and inspectors. More and
more, the air-transport business is becom-
ing a complex organization whose activi-
ties call for the best men and the highest
possible skill. Stations in such remote spots
as Midway, Wake, and Guam are wholly
or partly dependent upon supplies from
the outside, But soon the land surrounding
these newly established bases will be
yvielding fruits and vegetables the year
round. Hundreds of tons of rich soil have
been carried to the islands.

The success of this first ocean air line is
largely due to the intensive training and
rehearsal of the men in their assigned du-
ties. After Captain Edwin Musick had
made two round trips across the Pacific,
he turned his command over to Captain
Sullivan who had served under him as
first officer. The other officers were also
rotated from trip to trip, until six full
crews had been trained for manning the
twenty-five-ton Martin clippers. These
men have amazed the world by the pre-
cision and near-perfection of their per-
formance across the globe’s widest ocean.
When new lines shoot across the Atlantie,
you will find these graduates of the ocean-
flying school manning the new clippers.

Long before the twenty-five-ton Mar-
tins had begun to fly across the Pacific,
the officers had been rehearsed and drilled
for their respective duties. This is illus=-
trated by a remark which First Officer
Sullivan made to Captain Musick on their
first actual crossing.

“Old stuff, this,” said Sullivan. “We've
flown this route so many times in training
that I've recognized every cloud we've
passed since leaving 'Frisco.”

! 11 Main 5t. N. E.,

Help Inereire Widise! &

*:-1 Il" you have noted a de- |
crease in the supply of |
game in your favorite cover,
ou will be interesced in the
festern plan to restore wild life and
improve your shooting,
The Western Game Restoration Plan is
based upon our own ficld demonstra-
tions, Simple. Pracrical. Requires |
less time and effort than you
imagine.,
Start now, this Fall. Take a cen-
sus of the game in your hunting
area while yowr hant, Then follow
the instructions in the Texthook
of Game Management,seat FREE!
Mail the Coupon.

{ WESTERN CARTRIDGE COMPANY,
Dept, K-46, East Alton, 111 I
| Send your TEXTBOOK OF GAME MANAGE- |
'I MEN T—without charge. Also fuil particulars of the |
I |
I

L

W;l.t:rn Game Restoration Plan.

AUTO ENGINE SPEED CONTROL

= GOVERNORS

To control epecd of any make of suto or
— truck engine, regardiess of load changes,
FOR FLAT BELT  when used ma & stationary or ﬁumhh
FOR v BELT powir plast. Fully pusrantssd, o caah

TO CARBURETOR LEVER  down. CGovernor apeed range from 400 1o
3000 B.P.M. Fine epportunity for estab-
agencies. Bend {or fres circulars. ffrn. Candes-Smith

(]-m.r Dept. 11-L, 2156 No. L. A. Bt., Los Angeles, Californis,

FEN c. NG World’s Finest 5Fﬂl‘t

Exciting Fun—Harmless
Pove! Beeome the best ewordsmen In ¥our nelgh-
borhood. Develops both body and mind.  #Harm-

lprs, bevause the spring-st 3 ft. long folls are
eouippel with ruhh-ur buttons. Cup sha

pminum  hand  pisecds Cumplata Iﬂt nl' twa foils
{rwurds) |—J hi.h.lltutnuhﬂit LS8 prosipaid.

Drrder M
INODUSTHRIAL PROD. CD., Ihp'l... IIH 82 Broadwsy, HWEW YORK, H. ¥,

Make Big Profits

Filing Saws by Machine

Start in Spare Time—Earn Up to 52 or $3
an Hour—No Experience Needed

“Am stilloperating my Foley Fller after § years,
Business better than ever this year," reports
J. W, Velth, Pa. A FOLEY .ﬁ,umma.tlu Baw
Fller files hand, band and circular saws
E-Erteettr. quickly. No r.}mt.n.lm All cash

siness, o cANVAssin Bend posteard
for FREE PLAN, no obligation,

FOLEY MFG. C0., 1116-6 Foley Bidg.
Minneapolis, Minn.
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LOOK FOR LEADERS
IN GROUPS OF THREE

To-day three brands of files are leading
all others in ability to help hobbyists make
articles of usefulness and beauty in their
home shops.

NICHOLSON, BLACK DIAMOND and
McCAFFREY — these three brands repre-
sent files that cut faster, leave a smoother
finish and last longer,

Whether you’re working in metal or
wood, you’ll do better work and have to
buy files less frequently, if you use Nichol-
son, Black Diamond or McCaffrey Files. Sold
by hardware stores everywhere. Nicholson
File Company, Providence, R. L., U. S. A.

PATENTE PENDEING

A FILE FOR EVERY PURPOSE

POPULAR MECHANICS ADVERTI Iﬁcf SECTION

g’ th the Sea-Going Engineers

(Continued from page 692)

The engine room telegraph is a two-
way instrument. After an engineer has
carried out a command, he pulls the han-
dle of the telegraph around to match the
position of the needle that points to the
order. In turn, this swings the needle of
the instrument on the bridge as a report
that the command has been obeyed. In
addition, a private telephone system con-
nects the bridge and engine room.

Aside from constant inspections to make
sure that the engines are functioning per-
fectly, the engineers have an emergency
system of red lights on their main instru-
ment panels. If anything goes wrong with
the water, steam, lubrication, or vacuum,
the proper red light flashes, Lubricating
oil flowing through each bearing spins a
little metal flag projecting from the cap
and as long as the flags spin attendants
know the bearings are receiving oil.

When you enter one of the fire rooms of
the “Monterey,” you pass through an “air
lock™ that cuts you off from the rest of the
world, The air in the fire rooms is kept
under compression like the air in a deep-
sea diver's suit to increase the draft in the
furnaces. To enter the hermetically sealed
compartment, you unlock a door leading
to a small air chamber, lock it behind you,
then open another door that leads into the
fire room. That way, no air escapes. With
both doors of an air lock open, you would
hardly be able to stand against the gale of
air escaping from the fire room. Each of
the two huge fire rooms of the ship con-
tains six boilers, with an air lock also sep-
arating the two rooms so the engineer in
charge of one can raise or lower his at-
mospheric pressure without affecting the
draft in the other compartment.

If the air pressure should fall off com-
bustion would be incomplete and the ship
would start to lay a dense smoke screen
across the sea. The engineer in charge of
each fire room can tell the efficiency of
each boiler without leaving his post. Each
boiler has a periscope that projects light
through the gas passes of the boiler and
to the instrument panel. A clear patch of
light in a periscope shows the boiler fire
is burning properly, while if a fire is
smoking the smoke is visible in the peri-

{Continued to page 142A)
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COST POWER |

with
this

Here's dependable, low-post power up to 60 H.P.—
eomplete, pompaet, portable.  Ideal for welders, pom-
pressors, bolsts, pumps, amusement deviees, well
drillers, mericultural and comnirac-
tora’ equipment, efe. For ocoms=
plete Information, prices ond data
phowlng how o K R W Unit will
ay for lteelf ond of sarcing: in &
ew weeks, write us or see your
lgcal Ford Dealer.
ALSDO KR'W
ELECTRIC PLANTS

110 or 220 volts—20 KW. Avall-
able also in same frame to produce
slngle phase, three phase or direct
current and alio ns an are welder,
plating dynamao or with pulley for

ul'fs;' take=off, Speed 1500
- SON 17 Lock St. BUFFALC

| ]

k 0
EXCLUSIVE BUILDER OF APPROVED FORD SHOP EQUIPMENT SINGE 1916

BIG NEW WOOD LATHE ar A
SENSATIONAL LOW PRICE
SPECIAL OFFER

magine, This exira heavy wend
At in. batwesn Centety t' I"i_',:,.r:.'t ,.,.I;.T?.. " |il.'l..t:‘ I|I|1‘
lendstoek, 3 step eons pulley for Vobelt, Fxtm bomi resressr ofler bearings. 5
v by I.I'l.ll 4 inch lare plile sefew anlo apindle. Trilstack spindis kns serew miavemns|
of 144 in. Toed redt 8 i, long. Priced nmszingly low.  Apeenseries inelisde 3 step cone
metor pulley, Vehell, apd oot of 4 turning ehisls. Shipping wedghis 30 jbs, Bend now

for new FREE ead nlo&. low priges. Mot sold @ hrough sgents,
BLUE STAR PRODUCTS 321 Penn Strest Falrflald, lowa.

BURN YOUR NAME ON TOOLS

ARKOGRAF 1

PROTECT YOUR TOOLS FROM THEFT
Wrilke with slectricity any paite or dessgn on the
ardest anil Bneed tonls sodl inetruments, oe any
motsl, lilks wrlliing of pigst with pes er pensil
Complets Outfit $3.50 — Franald Anywhers ¥—

Interesting Mlustratsd sirculas (fes.  Write isdey. I

Avenis wanimid

ARKDORAF PEN COL., 3077 8.E. Stark S, Partland, Ore,

GERSTNER TOOL CHESTS

The Chubes ol Mughinists, Tool, Do amd Patiern Makers
for 30 Years, hooes fro Free Catalig,

1

e P Turns §in. Dinmeter

GERSTNER TOOL CHESTS
459 Columbia St., Daytan, ﬂhlu_)

: FUGRE N YO
Bl

FEEE Hllu Hnnﬂr! “ i1 wipelie. ek 154

EReily ajmrubed | i = By
Use delib. engiom  for olber

Fally treee—sows [hinha
work. Wrilts Loday for FREE book.

OTTAWA MFG. CO., 1113 Wood St., Ottawa, Kansas
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In Disston De Luxe Home Workshop Saws, you
get Disston steel and Disston workmanship, of
the same well- known standards, same guarantee,
as the famous Disston Circular Saws used by the
great lumber mills. You will take lasting satisfac-
tion and pride in ownership of a Disston De Luxe
= the finest blade made.

De Luxe Cross-Cut— Rip— Combination

6" (14" hole) . . . 52.40 8" (14", 15", %" hole) . , . 53
7" (22" hole) . . . 32.80 0" 3,2 hole) ..... ¥
4

De -Luxe Hollow Ground Combination
67 (4" hole) . . . §3.90 B (}5", 55", 14" hole) . . .
703" bold) . & 8440 10" (55", 3" hole) =+ ..

L g

£ 9 -
I,_f“-_ | :,

S . = 4 &

s BB

8

ALSO,— vour dealer has amazing values, at
£1.20 to $2.00, in Keystone Disston-made Circular
Saws! Ask to see these Keystone Saws, made by
the world’'s foremost sawmakers. They will give
vou good service in your home workshop.

Keystone Cross-Cut— Rip— Combination

6" (14" holed . . . $1.20 B 04", 4%, 24" hole) . . . SL.60
77 (4" holed . . . 51.40 107 357, 3" hole) s . » &+ « $2.00
Keystone Hollow Ground Combination
6 (14" holey . . . 5300 B (14”, 34”, 3" hole) .. . .00
7" (44" bole) . . . 8350 10" (%", 34" holed « « . . . 35.00
In Canada, prices slightly kigher

To Give Work Speed
51 and Accuracy

use Disston Saws, Tools, Files,
in yvour home workshop. How to
choose, use, carc fu'tg these fine
tonls, is shown in this

Disston Manusl, sent FREE

MAIL COUPON TO:

HENRY DISSTON
& SONS, INC.
1111 Tagany
Philadelphia, U.5. A.

" DISSTON |
U SAW |
\ l'-ﬂ-ﬁ‘- ane FILE

HANUAL |

B e e

P [T O — i
When writing please mention Popular Mechanics
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YOU'RE THERE
WITH A

M i
SR et SITWEI}IIO

COMPARE THESE PRICES
TUBE FOR TUBE, FEATURE
FOR FEATURE, WITH ANY
RADIO ON THE MARKET

* AUTO-EXPRESSIONATOR ||

Bring: back the expression nooesaarily taken out
In the studio in transmitting the program.

* MYSTIC HAND
(A, F. C.) Automatically tunes sel sharply wiith-

ot use of meter tuning or other gndget.

< MAGNA CERAMIC DIAL S | B
t VIBRACOUSTIC SOUNDING BOARD l | I'
@ METAL TUBES il
and 8 other CROSLEY FEATURES e
#“*Jt®15 TUBES, 44" Console, $167.50
#**J1® 13 TUBES, 43%" Console, $137.50
#*J1® 11 TUBES, 41%" Console, $99.95
% 1@ 9 TUBES, 41%" Console, $89.95
4t@ T TUBES, 40" Console, $59.95
Jt® €& TUBES, 39" conssle, £$49.95

I'rices sll.htl:r highar in Bocky Mountain States and west.

L CROSLEY stands, nlways, ns o warrnnty of the hlghest
walue in radio, It 1= only naiural that the 1537 models

are Crosley's grestest achievemsnts, Beautiful . . .« o
| near perfection me scisnes con atinin , . . and priced for
you who demand the best st priess you're plessed to
. you will hear

pay. Ham ynar Croslay dealsr today . .
| eadic you've pever heard before,

THE CROSLEY RADIO CORPORATION
Cincinnati, 0. Powel Crosley, Jr., Pres.

PHOTO
¢

ENLARGEMENTS,

Ia P h h T Do yo
- ot ?ﬂ’.':':f L e et MiLs FHOTO
ENTS  lor  yoursdl nnd obbers.
Euul: nm:hl: hiin'l'dlﬂl:- Tllll 1dial Phrﬂ-ﬂ
L
m,..l!n-rl. Ales COPIES an iulul! 'Fﬂ Eﬂ-
PLETE. [nteresting sim FREL

IDEAL-O, 122 East 25tk Streel, New York Chy

FOR LIGHT MOTORS, AUTOS, HINGES,
ACTION POINT OF TOOLS, LOCKS, ETC.

NEW LIF

scope. In spite of the furnaces the fire
rooms are usually comfortable because
“mechanical lungs"” are constantly breath-
ing in quantities of fresh air to maintain
the forced draft.

These days ships are equipped with
brakes but the brakes aren't used to stop
the ship. Attached to the propeller shafts,
they are called friction clamps and are
tightened around a shaft to keep it from
turning when an engine is stopped for ad-
justment or repair. Otherwise the drive
of water past the blades of the idle pro-
peller might cause it to spin, in turn re-
volving the engine.

An engine room crew can make almost
any kind of repair at sea without calling
for outside aid. One of the worst things
that can happen is the stripping of blades
of a turbine. When this happens the en-
gine is stopped and taken apart, the
stripped blades cleared away, and the en-
gine re-started. Not as efficient as before,
the turbine is still able to perform part of
its work. Burned-out bearings can be re-
placed with hardly any delay. About the
only breakdowns that would put one en-
gine out of the running are a broken tail
shaft or the loss of a propeller.

Not only are the engineers in charge of
the power plant, but they are responsible
for the maintenance of nearly all the me-
chanical gear on the ship. The large re-
frigerating plant, the intricate electrically
operated bridge controls, fire extinguish-
ing equipment, and the lighting and ven-
tilating systems, the elevators and tele-
phone systems, are under their control.
There are large electrical and machine
shops where repair work is done at sea.

A comparative handful of trained men
keeps the engines of the “Monterey” run-
ning. There are forty-eight men below
decks, divided into three watches of six-
teen each, which in turn spend four hours
on duty and eight off. These include fire-
men, oilers, wipers, electricians, machin-
ists, and other specialized trades.

“Men on board ship perform just about
the same duties they would in the same
trade ashore,” Chief Engineer Keene says.
“There is not much difference between op-
erating the engines that drive a ship and
running a stationary steam plant in a city
powerhouse, except that at sea break-

{Continued to page 144A)
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ant Heater, Burns 967, nair.
Makes its own gas. No piping.
Noinstallation. Givesroomiul
of clean, healthful, penctrating heat,
M4 like punshine, for b ﬁ eonts an hour.

v thtl:cr thnﬁl nu?r alincﬁ'i:it At 1-1'31"‘1.!
t | 4 n TELT.
Mo :n?:km Nn:,:u:t nl; aahos, ﬁendur.

FPortable—carry it anywhere. Low
priced. Guarantesd,

30-DAYS’ TRIAL

——]

— :
AGENTSE | i 0l Offer. Try it 30 days
Make LCE1 gt cur expense, Wetigatenps
[ 1 (4] ] W
money. H‘ﬁ“ nﬂl‘rre.fpﬁud 'nn—rllku I:r:'r:rl Frl‘.u—

jan.
ek ror terrtior?

954 Ouunit Offer!

pity. Mo obligntion. Send today,
THE AKRON LAMP CO.
1201 I'I'Il,‘h Strest, Akron, Ohlo

GENUINE -ARTFECO~CUTTING TOOLS
GIVE YOU SATISFACTORY SERVICE

Special OFer B
diWireEnk cutiers
Rivmaimg I Al

SEND FOR SRl
FREE BOOK Esu DUiE fir

Hable propesition.
AMERICAN ROTARY TOOLS CO., INC.
r.l_l.1 84 Whitehall St., Depl. A3, N. ¥, Cily

Don't lose time and money by taking the
wrong road and going many miles oiit of
rour way. This new AIRPLANE TYPE
'OMPASS constantly tells your direction
of trovel. Sticks to windshield, Bpee 1347
diameter. ONLY 5105 POSTPAID, In-
cluding Compersator. SATIBFACTION
GUARANTLEED.
If your dealer cannot
supply you, order direct.

HULL MFG. CO., Box 245-D, WARREN, OHIO

BUILD YOUR OWN

ELECTRIC OUTEOCARD MOTOR
From old auto generator. Weaeshow
you how, Make money building
for others, Varinble Speed. Light
welght and Silent. Operates from
B to 12 hours on ordinary stornge

battery. Dime brings complete plans and eatalog.
+ Enr FG. GO, i 154: W. LAKE [:nmumm, MINM.

Catch Fish! &

Fela, Mink, Muskrats, with our
new folding galvanized STEEL . L
WIRE TRAP. Write forour FREE TRAP OFFER and Bargain Cat-
alog. $1 Bex af our famous Fish Balt FREE fo Introduce our trapa
WALTON SUPPLY CO., 3505 JUNIATA AVE., 5T. LOUIS, MO,

BIG 3% FOOT TELESCOPE ggmntCattte 10
soctlons, 10-Power, Brass Bound. Eyve-Plece for viewing Sun, FREE,
Muakes gnod Mieroacope, Postpald 81490, ©C, 0, I3, 200 extra. Guar,
BENNER & COMPANY T=-490 TRENTON, N. J.

GROW MUSHROOMS In your cellar or shed. Exclusive

o ;ﬁmgymrnr 3 [:L!LF;HEET. better, quicker :mim Mora
7| nwmous new dEmang, f

Mushrooms, Weile for Free lm." ey

American Mushroom industries Ltd., Dept. 747, Toronts, Ont.

Youget one—Your friends get one—without
rost. Lot us glve you the details of this
amazing Time Teller. Also it can pay you

big monsy by showing vibers how to ohinn withoot
worl.  Nothing ta boy or ssll Wirlte [sat

GARDEN CITY NOVELTY CO.
43118-B Ravenswood Ave., Chicago, 11L
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Your earnings begin at once!
I'll help vou start, send you a
complete  outfit — positively
everything you need—without
Hurry befere | money risk to you. Full time
snaps  up  your pays up to 360.00 in a week
Loaok gpare time up to $5.001n o day.

N reed e OWN A PERMANENT ROUTE

WITH BIG CASH PROFITS

214 in n
week: Lyeisler, Tea and Coffee Routes pay biz cash
5129 1n @ carnings  hecause people must  buy
fonds and other necessities daily. You
call on a regolar L&t of consumers
In your loeallty, supply thelr mn
for over 250 food prodocts and home
necessities, toke In pll the cash and keep

ROUTES
Going Fast!

Hurry hafore

H W :-\.:
Hanne, @0
. B8 In B

o blg share for yoursell, Brand new

Ford Tudor Sedans given proaducers

as a bonus in additien to cash prof-
Its. Complete detulls sent absolute-
Iy free.

SEND NO MONEY —Just Your
Mame

1 youn are out of o job, or need extra
maoney to belp pay bills, buy eloth-
ing, yny off the mortgnge, buy your-
4 home— you may be Just the
per=on I am looking for. Hush me
yollf name—no money—so [ ean

lay all the farts before you, then

e von ean declde for voursell, No
e | ceperienee needed.  Thirty-day
no=money-risk trial Bend

name on eoupon oF penny
post-eard for complete de-
fudl= fres: mno  oblipation,
ACt At Onge.

ALEERT MILLS
8754 Monmouth Ave.,
Cincinnati, Ohio

ROUTE COUPON

ALBERT MILLS, ROUTE MGR., 8754 Monmouth Awve.,
Cincinnati, Ohio.

Without obligation to me, rush free facts ahout vour Tea aml Coffes
Route Plan, Tell me how | enn make up to 200 1in 4 week and get o
Ford Seidan as a bonus.

7 R e L e L P e e TR o L e S e

ADDRESS.

(Plonse print or write plaindy)

When writing please mention Popular Mechanics
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“Ftec PROJECTS!

Useful and Inexpensive to Build

20 prize-winning projects for you to choose
from, Kayak canoe, Modern End Table,
Portable Bar, Bridge Table with inlaid top,
Modernistic Clock and 15 others. Some
simple, can be built with hand tools—others
more challenging to your skill. All are in-
cluded in the Free Project Service of the
famous CASCO heatproof, waterproof glue. | |,

Here's How You Get FREE Plans

First, mail coupon below. You get, by re-
turn mail, free folder fully describing these
20 interesting and useful projects. Select £

the project you want to make NOW. Then
buy a 25c (or larger) can of CASCO. /%
Mark your choice project on the green hﬂ:ﬁs e
ticket in can. That entitles you to FREE plans. No extras.
Plans come complete, with exact working directions and list
of materials needed. This FREE Project Service is designed
for YOU, Take advantage of it. Fill out this coupon and get
youir can of CASCO today!

Hardware, Paint, Lumber Dealers sell CASCO.
FR EE stick this coupon on
/"‘- penny postcard. It
%&E will bring you folder that de-
\

Ay

scribes 20 Casco Prize Projects.

CASEIN COMPANY OF AMERICA. Ine.
A50 Madison Ave. Depst. .M. 1130, New York, N. 7.

Fliense send folder abogt FREE Project Serviea.

NI’IM.F_______“.,.....,. [ —_
RN L o ot e e e e e e N

e 8 0 O

FREE—%* Gilbert Thrills Magazine

=—A gold mine of scientific news. 306 big
pages jam full of exeiting pietures. Free if you write now.

The A. C. Gilbert Co., 659 Erector Square, New Haven, Conn.

powenlite_ B

HERE'S
AMERICA'S FINEST
ELECTRIC LANTERN 4
@ 2 light= on a doubls acting

pwiteh, 80t spot JTeht from front
roflector; broad fomtbight from top,

BO to 100 Hours Light from
One &-Volt Dry Batery

Tha most powerfnl, servicenhle electrio
lantern Tor all npeels— fiuking, 4'-'-|-'|11-'ll'llqh
touring or homo, Btanda 8'2 (o, high, Un-
brenkuble lens, At sport, hardware, oloo-
trinal deslers, oF write

DELTA ELECTRIC CO., Marion, Ind, Depi. 308

A GEMNMUINE DELTA ||_:ssu-|-1u|':j:
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wns must be guarded against more
carefully.

“A sea-going electrician throws switches,
runs a motion-picture projector, or re-
pairs an electric stove in the galley just as
he would on shore. There is not much
novelty between a water pump or steam
line just because it happens to be on a
ship. The hardest work of the engineers
is done in port. When we are under way
we simply operate the engines and keep
them in good condition. After we dock we
have a chance to tear down a condenser
or make light overhauls that might have
interfered with the ship’s schedule at sea.”

Like the captain, a chief engineer stands
no regular watch. That means he is al-
ways on call and often gets less sleep than
his assistant officers. In foggy weather and
during any maneuvering he is always on
the operating platform, overseeing the
work of his engineers as they “answer
bells” from the bridge.

On small ships the bane of the engineers
is the heavy storms that pitch the propel-
lers clear of the water, In such storms an
engineer must gauge the lift of the ship
and spin the throttle down every time the
stern lifts, to check the engines and pre-
vent the propellers from racing. Other-
wise the vibration is apt to damage the
engines and propellers. Such storms hard-
ly affect the large passenger liners and in
case such a ship should pitch its propellers
clear, automatic governors keep the en-
gine speeds down.

Just as in getting up steam, stopping a
ship's engines is a long job. This time the
purpose is to cool off the power plant
slowly and evenly. In the home port, when
the telegraph pointers down below move
across the dials to “Finished with the en-
gines,” the engineers kill the fires under
all but two boilers. These are needed to
furnish steam for moving cargo and to
keep the auxiliary power plants running.
Then the main steam lines to the engines
are closed and the last wisps of steam are
drawn out of the turbines.

But the engines are kept turning, this
time by means of small electric jacking
motors geared to the shafts. For another
hour, also, pumps are kept going to circu-
late lubricating oil through all the bear-
ings, Finally, the engines cool down and
the pumps and motors are stopped.
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Does Your Bathroom Flush Tank
Waste Water!?

A RELOCATE TUEL

5 T THIS —
POSITION

3 o — -

-l EEDUCE MOISE IN FLUSH BOX
L1J BY OPENING VALVE PART Wiy

{E;-r—._,-

Flush tanks of this type waste a gquarter to one-half
gallen of water every time they are tripped

Even though every valve may seat per-
fectly in your bathroom flush tank, it may
be wasting from Y4 to . gal. of water ev-
ery time it is flushed if it is of the type
shown in the drawing. Note the curved
copper tube running from the trip valve
in the supply pipe to the overflow. This
tube passes water to the overflow while
the valve is open, its purpose heing to
ease pressure and reduce noise. To stop
wasted water and still keep the noise at
a minimum, remove the tube and relocate
it as indicated by the dotted lines. Then
partly close the valve under the tank. It
will take a little longer to fill the tank
when the valve is partly closed, but this
is not objectionable in most homes.

—L. H. Georger, Buffalo, N. Y.

Wood Turn Button Kept Tight
by Rubber Lock Washer

The tendency of a wood turn button to
loosen and turn from vibration, wind, ete.,
can be prevented
by putting a rub-
ber washer under
the screw head
that holds it in
place. Cut the
washer from a
piece of inner
tube and drive the
serew snugly
against it. The rubber will maintain a
light pressure against the button regard-
less of whether it swells or shrinks with
weather changes.

ADVERTISING SECTION
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NOW —A Genuine 7-Inch

BLACK & DECKER

ELECTRIC SANDER
Ve

THE NEW 7-INCH JUNIOR SANDER saves houra of
slow, herd work with sandpaper, emery, files, etc. Makes
quick work of such jobs as cleaning and smoothing wood
or metal surfaces; removing paint and rust; grinding and
smoothing welds and casting ridges; rubbing down new
lacquer with felt rubbing pad; pnliuhi:g metal, etc. Uni-
versal motor operntes on JE. C, or D, C. A great tool. A
great value. Only $39.50.

LOW PRICED B & D DRILLS, TOO

15-INCH JUNIOR DRILL: (Illustrated). Drives twist
drills for drilling up to 4" holes in steel; mugers for
drilling up to 1" holes in
wood. Also drives Black &
Decker Hole Saws for cut-
ting clean, round holes from
3" to 314" diameter in any
material a hacksaw will cut.
Universal motor.Only$35.00.

14-INCH JUNIOR DRILL:

ives twist drills for dril-
ling up to 4" holes in metal;
pugers for drilling up to 4%
=] holes inhwu-ud..f Also drives
ol light wheels for inding,
hﬁﬂiug. polishing, E::: Unnf-

versal Motor. ONLY $19.50.

MAIL THE COUPON TODAY for Black &
Decker Catalog and name of nearest dealer where
yvou can see these and other Black & Decker tools.

BLACK & DECKER

World's Largest Manufacturer of
PORTABLE ELECTRIC TOOLS

MAIL FOR FREE CATALOG

| THE BLACK & DECKER MFG. CO.,
611 Pennsylvania Ave., Towson, Md.
Please send Free Catalog showing
Junior Sander, Drills and ather tools, and

| address of nearest B & D Dealer,
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i #. 58 L, A, Eagles took in 8200 his
first week. Harry Hill says: “Paid for home with Rug-
Washer. Earned $86 first day.” Fred Paulson says,
“Made $99 in 10} hours.'” Many others make $125 to
5200 per week. Thousands earning quick, easy
Izrﬂﬁtl- Electricity does the work, Finishes rugs

ike new, on customer's floor. Hundreds of cus- 5% .
toiners in your vicinity and nearhy towns. N

EASY TERMS

Inexpensve equipment. Pa ?a.rt down—"halan
monthly. Na“:}:up neceksa) ? sod by the l.Ir.liI.l.'N:lI':lr
States Government and Statler Hotel System.
Manufactured since 1913—every machine guar-

" FREE BOOK

Send today (no obligation) for booklet illus-
trating Rug-Washer and telllng how you
Can carn II;? rofits at prices below
other methods; how you can build

a permanent year-around business; i
and Im';rr you car pay I.':m BANY .=
terms. Enjoy a larger income, o
Write today—NOW, A

VON SCHRADER MFG. CO. . ;
106-N PL, Racine, Wis. g e

MAKE YOUR OWN VENETIAN BLINDS

Complete instruction book shows how easy you
can make them in your own home shop,  Postpald
only 25c. We furnish hardware, ladder-tape and cord
at amazing direct-to-you low priees. Cost of book
applied arninst hardware eost i purchased from us.
Write To-day.

HESTON & ANDERSON 2l\areo towa

NEW Light Weight Paint Sprayer—Only $29_.50
a-a H.P. Motor AC110 Volts. 60 Cycles- commLETe

ubk'li, wasy way o paint sreeps, fumiture, mdintors, ma.
chingt F—anpihin kix  husies, Faclorses, boreR, S Eu'u.ln,
Heapiials, 08 ca !I:]:lin.p, wic, Small, eompaet. Carry soy-
whete, Wekrhil imly 44 s, Coampleis with Bpray Gus: 15 1.
Hloes, FULLY QUARANTEED, Omiy 82050 [nb. Chimen.
35 0 Dwiposli, Balines ©, O, ¥, v send for Free Circulsr,

LEATHERCRAFT ©rcasvee |

Now you ean get “EASCO" Complele Leather Working
Outfit ineluding everything: Tools, Materials, Tinting
Divea, Patterns, Work Block and Fasy Instruetions, all in
one handy package. If vour dealer is sold out, send Two
Daollars for immedinte delivery, or pay postman when
package arrives. Batisfaction gusranteed.

E. A. SWEET COMPANY, Inc.
P-22 State Street, lln;hlllhn, N. Y.

FUR—FISH—GAME
fisGame

I& just the magezine you have been look-
i3 _,-"'f;[f:z Rirky

ing for, &t & price you can afford o pay.
Edited by the well Enown ogtdoorsman,
A, V. Harding, F-F-G contains in each
monthiy issue G4 o 100 pp. of Tascinots
ing. threilling, true stories of Uhe ouldoors
deating with HUNMTING, FISHING, TRAP-
PING, FUR FARMING, Guns, and Ammu-
nition, Camping. Woodernft, Dogs, Coon
and Pox Hunting. Fur Markets and Prices,
Now Heduced price on newssinmndls--15c a
copy or B1.80 § wyenr.  Save money by
sending your order TODAY for our

SFBEIH!'-‘L Ii‘.!l-l-'l-'EI'ut
aven you 400 SOC
N CHpad, aitach addreay and send with 50
: cisk, stamps or M. O, o
168 E. Long 5t.,

Columbus, D.
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{Continued from page 734)

blind when a bone chilling north wind is
blowing, and for other sportsmen who
must face the elements, this heat pack
often is a life saver. The pack is a square.
It has a cover which buttons. When you
want heat, you add about two tablespoon-
fuls of water, shake the contents of the
bag until it gets warm and then slip it in-
side the container. It will generate heat
for many hours. On very cold days, put
one of these packs in the front of your
hunting coat to warm your hands between
shots,

The real test of the hunter's outside
clothing is a snow or rainstorm on a cold
day. It's fairly easy to assemble enough
woolen underclothes, wool trousers, shirts,
sweaters, and jackets for warmth on a dry
day. But let it rain on a chilly autumn
day and the hunter must turn to a differ-
ent outfit. In a rain or snowstorm, the
neck and back of the head are the first
places to get wet and chilled.

To outwit the elements some rely on
two equipment items. First, there is the
parka-style rain shirt with a hood over the
head. The second garment is the water-
proof hunting coat that has in the collar a
small compartment containing a water-
proof hood. On a fair day the hood is
tucked into place on the collar where a
zipper arrangement keeps it out of the
way. The parka rain shirt is a one-piece
garment that slips over the head. It is
made of heavy waterproof material, but-
tons around the wrists and has a hood to
cover the head, thus keeping the rain from
running down your neck.

Keeping shells, lunch and matches dry
is a problem for the marsh or waterfowl
hunter who parks in a blind for hours at a
time where the wind and driving rain
have full play. There is available a metal,
waterproof shell box, oblong in shape,
which costs about as much as three boxes
of shells. Besides shells, this box will ac-
commodate a small bottle of drinking wa-
ter, extra matches, wooden duck caller,
smoking necessities, an apple or orange, a
bar of choeolate, and one or two film packs
for the camera. Last but not least, the
handle is recessed so you can use the box
for a seat in a blind without “furniture.”

One of the most practical things for the
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waterfowl hunter is just a piece of heavy
cord. Tie it to your duck, goose or crow
call and drape it around your neck or
you're going to be hunting for it continu-
ally and it will never be ready when you
want it.

It's amazing how many pheasant and
waterfowl hunters apparently have every-
thing they need for comfort and then are
in a dilemma as soon as a couple of birds
are shot in the field. The reason is that
they have no way to carry birds. Of
course, most hunting coats contain big
pockets for carrying game. These are very
serviceable but many dislike the drag on
the shoulders that results from putting
birds in the coat pockets, so they use a
game carrier. This puts the weight of the
birds around the waist because it can be
worn like a belt. This carrier has small
loops into which you slip the heads of
game birds,

For ducks there is an inexpensive raw-
hide carrier with five thongs on each end
and slits to loop over the heads of birds.
If you have ever tried to walk any distance
carrying game birds you know how heavy
they get after the first 200 yards. By using
one of these carriers you can balance the
birds on your shoulder easily. And it
practically never wears out.

Last but not least, one of the handiest
things for the upland game or marsh hunt-
er is just a larke belt or pocketknife.
Often on marsh hunting trips you must
either repair or build a blind. Without a
big knife the job is not easy because you
cannot gather many bundles of tall grass,
weeds or willow branches without a knife
or small belt axe. And with the knife or
small belt axe, take a waterproof match-
box that will float in water, and a compass.
No deer hunter should be into the woods
without these. That waterproof matchbox
is protection against the possibility of go-
ing without a fire some day when things
do not go right. With a knife or small axe
and matches one can face many an emer-
gency in the woods.

@ Popular Mechanies Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped,
self-addressed envelope.
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THE PERFECTED

CLIPSHAVE gives you new shaving com-
fort at a new low price. With it you can
shave the heaviest beard smoothly and
closely, without the slightest irritation.
CLIPSHAVE massages while it shaves—
it trims sideburns, mustaches and beards
neatly and cleanly—and it can't clog.

CLIPSHAVE economy starts with its cost.
It saves you the expense of blades, soap
and brush—and uses only a few cents
worth of current yearly. Buy yourself
permanent shaving comfort—get a CLIP-
SHAVE today. Operates on A.C. or D.C.
Your dealer will be glad to demonstrate this
marvelous shaver. If he can't supply you, send
$10 direct to Dept. B, CLIPSHAVE, Inc, Port
Chester, New York. Money-

back guarantee. S

CLIPSHAVE, INC., DEPT. B, PORT CHESTER, N. Y.
Please send me a Clipshave in payment for which $10 is
enclosed. | s understood that should | return it in goad
condition within 30 days, my maney will be refunded.

HAME

STREET

—_— e e e e e i —  —— — —————
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Bays! BUILD MODELS
in half the time with

BOLTLESS JOINTS

It's keen to build models with Meceano-
Morecraft. Parts just snap together. And
models look big and magnificent because
parts are brilliantly finished in red, blue and
nickel. By all means visit your nearest toy
store this week and ask to see this grand
new construction setl

ECCANO-

& Send for big, 16 page, beautifully illus-
trated booklet of modals. It's yours—frea |
Note the big $5 set with dandy motor|

The Meccano Company of Ameriea, Tne.
Dept. 08, 200 Fifth Avenues, New York City, N. Y.

Please send—{ree—beautifully illustrated 16 page
booklet of models, '

) |
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===
YO“RS a = »| Trial Sample of CASCO,

the amazing heatproof,

waterproof Glue...and
Hoeme Repair Guide.
. }

Your name and address on o penny post-
eard. That's all you do to goet o gener-
Lile ] lI.Ile]e —gnough to do o gpood-sized |
repair job . . . and convines you that |
CASCO ia the ideal mdhesive-cement |
for household repairs.

CASCO s onlike anything yoo've
ever ueed, Entirely new In nction, Bets
chemieally, like eement, Unaffected by
molsture, heat, shocks or jars. And yoa only have to do the
job once—becanse when you fizitwith CASCO, if stays fized.

But prove it to yourself . , . at our expense. Send TODAY
for your FREE gample, The CASCO Gluing Guide—22-page
fllustrated book—tellaall about this new gloing process, and
gives n weslthof practiea] uses, based on the experiencesof
many satisfied woodworkers, eraftsmen and householders.

Hardware, Paint, Lumber Dealers Sell CASCO

CASEIN COMPANY OF AMERICA, Inc.
350 Madison Ave., Dept. P.M.1138, New York City

g

o

The Spin Shots of Table Tennis

{Continued from page 871)

return in that direction. After a little ex-
perimentation yvou will be able to handle
these tricky serves with little trouble.

Sidespin serves are a valuable asset to
your game because even though you don't
score aces outright you have a good idea
where the receiver will return them. If
vou know approximately where the ball is
coming, you can get set to smash it for a
sure winner,

Another effective serve is the chop. You
do just that. The stroke starts shoulder
high. Then you strike down and forward
very quickly, keeping the top edge of the
racket tilted backward during the entire
stroke. This serve if properly executed
will generate a lot of underspin on the ball
and your opponent will be almost certain
to stroke it low, into the net. Be sure to
hit the ball crisply, using generous wrist
action. Don’t peck at the ball, and make
sure to follow through. If the other fellow
pulls this serve on you—and you should
be able to mark its coming by watching
him closely as he serves—simply aim the
ball farther abiave the net than usual and
keep the blade of the racket slanted back-
ward.

Although finger-spin and knuckle-ball
serves have been outlawed by the United
States Table Tennis Association, they are
still held legal in twenty-three other na-
tions affiliated with the International Ta-
ble Tennis Federation. While they may
not be used in this country in official play,
yvou can have fun experimenting with
them and using them in informal contests.
Practice will enable you to develop all
sorts of weird varieties of these devilish
deliveries—serves that will drive many
rivals to distraction.

The easiest finger spins are the knuckle-
ball types. Place the ball between the
thumb and fingers of the right hand like
a marble. The ball should rest on the side
of the third finger and is held by the
thumb and first finger., Now shoot the ball
like a marble with the thumb doing the
propelling onto the face of the racket.
which is in the left hand. For variety
change the position of the hand and the
angle of the racket. For different spins
the ball may be ejected by the thumb of

{Continued to page 150A)
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NEW WINGS
:g ACROSS USA!

The most powerful land planes ever
designed for passenger service in the
United States! And these new United
Air Lines’ Douglas Superliners use
the same oil that gives your car an
extra margin of safety — Pennzoil!

Pennzoil motor oil has an exclusive
tough-film that engine heat and pres-
sure can’t break down. Result: Less
engine trouble — valves and piston
rings stay clean and seal in compres-
sion. Your motor runs smoother,
uses less gas and oil!

2 : Member Penn. Grade Crode Oil Assn: Permit o 2
United Air Lines’ new Supﬂ'llnu'l are ered by two 14- ENNZOI
cylinder Pratt & Whitney Engines each ﬁfrmni ivlﬂll harse- ﬁilﬁp : Effr&
puwn‘ at the take-off. Pennzoil Motor Oil is used exclusively. N g Pure '""“J'hi
“ l’.'l'i*

United's experience in flying more than 100 million
miles proves Pennzoil gives motors an extra margin
of safety and reduces operating costs. You can get the
same Pennzoil — and the same protection — for your
car from independent bonded dealers everywhere.
MORE MILES OF SAFE LUBRICATION

STRIPEYOUR OWNCAR |

I’Hl u.-r' enn_stripe 4 par with 3 ROL L—A
I! iv You enn smyve tha priee of yowr .ﬁ‘.’!’ ON A
-I‘"r:ll'nll e sh pndd eirm (R T d.llll'l.‘ Ol T
Bpevially  kmutbed  poller  sml  de |=-||d wlhal s
Esuge. Palnil, lacgissr, enansel or vamish -"'II WRITE f[or these booka: (1) The

miny bw asedd, Hiekpe sdgme, furnitore, emodeles

wle, Hen -::y Ihun Thul:; Limliy ur send
ilirnet,  Post

M{I'DCRAFT INDIJSTRIES, Drepl. P11, 2968 M. Nordiea Ave, CHICAGO, ILL.

N _CLAMPS

for HOME WORK SHOPS

el r| = mew spepisl pries  (redieed 8100 per £
i T iu....m Puny 300 Clamp Fiutumes,

ADJUSTABLE I.':LAHIF co.
o 421N, Ashiand Ave., CHICAGO
ahlan Wi, RES
| P 1».,,.‘ snn Firtls e gn_on antimary B
o gl - J pigwe,  Alal L S STANDARD
s o i e ol sny Tenetls :‘-lld 2. ill.l— Fine sjrualiey
L prine psindinn’ bialh reser ol rthape with a
1 hussuma i nes

| “!I’“‘ Workshop,

r.'{..“r"\rl'l'l.t to
=on the La |

| Iﬂ}iuh'|.1 '|_

R Hune Lathe, 1 p.lyuli £5¢, Cain 77 ¢

\ or '-I:1|11|HJ|. eil, Any South = £ /F

Bend Serew Cutting Lathe ot - f

ensy terma. Priced 5iGnp. Aal

- Jor Cafaleg 15,
b

WHAT TO MAKE and fuow
|
4

i fiwr

SOUTH BEND LATHE WORKS

159 Madison 5t South Bend, Indiana, U.5.8.

b B1EY e,
Lle wisels sl
up.

CATALOG

ree - | [BIG LEADER—SELLS ON SIGHT
GenuineLeatherTies

I”{)K LIKE SILK. Won't wrinkle.

= ?ﬁ, car indefinitely.  Qwver 50 patterns.
1#"_ We manufacture two lines, " Century
- H’r};ﬁ Grade" . a L.

and a lower-priced line.

r Four-in- | Dutir-tied Cemtury Howe known from
rm s r AN 11 appearands. s ands L Hana il wd Bl i kv kil aEnil itls-
A 1 il -:.--|.I1-'---1l-:- ol - -ﬁndBU\lﬁ st ': " Il-l fait it Itz il a= et -
i (e TR | [ thi o 7 o R etk o M =y s =1
e e with Imeisior il o W ¥k ' kil | LRECRITY ey s
bt kv ||-] i | | ||= -.l. || ey |--ul ey, el ¢ for Men d deEen Liets in HEmh. =il ine stat bones, s,
it piich gl e P e T o i e and Boys | arternmmn ntver | o ety drirEr, 6t
nll;. MONEY FOR m,'.EnT-s ] : A T, dopede
Low o o dar ||| 1'.'-| T} sullors | Send S50c for sample kit, Including Bow and
e Urmiall oo pompscts i yer i) LA iein-Hand
T:I':Iu‘t !\.nLih:.l““l:.“ I"l Ilme\!’ ;1 I1‘IL.”-UI" :Illlj‘;:.r'l;r-r:‘ |_|" “”f,l oot Lol ;;ITm an: y Il.m{ CEHtI.IIT Ti'eI cn Mfrs'
1 1 (L1} (1] il ] sl tion at onee. Al 18
AL SCHULER, 1037 Evana Street, Dept. 10 nnati, Ohi sworcthearts and -1 =
2 = § 3 s A i husbands. Dept. A, 2345 W, Grund Bled,, Detroit, Mich,
When writing please wmention Popular Meehanics e ——
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Free Blueprints
of this Famous
Navy Plane

THE HELL DIVER

You can make it best by using Duco Cement

. —strong, quick-drying adhesive. Light in

weight and easy to use. Send red disc from

25¢ tube for working plans. Du Pont, Dept.

B-6, Wilmington, Del. Also choice of plans

SJor Winnie Mae, Laird 400, Akron Fighter.
TRANSPARENT « WATERPROOF

HHousehold

Why Wusi'e Gasoline!

Amazing Invention SAVES GAS
With Pre-Heated Alr gm gml;;m];;“

A-Mix Instantly gives cars

EXLCH POWED nnd PO =T W lrlmit.mr |'|r|
ciple endorsed mnl:nr AP T LA -— DT e F lTs
feally puls new I M2 LG Folor uither siart-

ingr, " gpreater speed and smooither runolng.
You quickly notice the !IUII'II-E; on_ gasoline.
tirely diforen t—control led Thermostat

=allows the proper smount rr nre-heated
alr lalancing ® 1.{!“- fect  miRCure—irithoul
digturbing carlnure

T t R RI 30 DAYS TRIAL
llfuﬁ:ffnffnf."u FREE OFFER

METAL SPECIALTIES MFG. COMPANY
Dept. P-11. 32“ {:lrrnil n.unue Chltagﬂ Ilinals |

|I:urtl Handlcrﬂt— Fllclnltln;—Squuri Hnntlln.

I Bavlis, Fures L Illurl.- malerials ol H.u.ln
l|| Msted Im Do hh'F "H" *.."1. Ll:{ uq.rll. FHEE Or pnclosg
for II::LLuLLlui: Booklegt Mo, )} and samples.

SOQUARE KNOTTERS

SPECIAL DFFEI Our regular 31 !lrl- '|:-|-| '|.-u stion Book togoiher
withh s S0c Beginfiers” Duint all for §1

PRA'(:TIC#L! EDUCATIONALI !I.TAH‘I' TODAY]
P.C. HEAWIG CO., 121 Sands St., Dept.  J.11, Brooklyn, N. Y.
5111.}!!! KHNOT Hllﬂ_g_u.n.l'Tlni

Truilers, Plnns and Parts

l [Iill.} Trallers, 4"1 5", complete less !Ir
5. Utility trailer ;I ng, ole.  Cabin

l]":lti!' plans, &1, ir| ler ||:|: st ba n,h i

prices,  Write for free rataln g of parts

SHAMROCK TRAILERS 111'61 Grand River, D!tm:i Mich,

. ==« and make BIG HOHEI’I
5. this CUSHION INSOLE OXFORD |

sells for $3.65
It's a Doublewsar repeater. bullt o@
comfort and durability. Fasy o sell.

Ditfver  melels :I':'nhl:rll:u_ L |:I-1|I.l.|‘|||.l1
Cuash nn Ingole acll for E5.45 1l
5,88 Profits  are  astounding. Ir|.
vestigale our proposition NOW,

‘“’ Seti WRITE TODAY FOR
r_'l i rnain i.'rIHIII | I||1.=-

o e ;:-sg'r,;: i MONEY-MAKING PLAN

261 East Lake Street

Dnuhlewenr Shoe Co.

Minneapolis, Minn.
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L {Continued from page 148A

the left hand onto the racket, clasped in
the right.

Still another variation involves holding
the ball between the pad of the thumb and
the nail of the middle finger, which in this
case ejects the ball. Or hold the ball be-
tween the pads of the thumb and third
finger. Now snap these fingers and this
will shoot the ball spinning into the air.
As it comes down, bat it with the racket
and the rapid spin on the ball will give
the receiver something to worry about.

But there are other tricky spin shots
besides serves that can be used to advan-
tage during an actual contest, Here is a
real fooler, a shot that can be employed
when you are on the receiving end of a
serve. Some call it “Old Faithful” because
the ball shoots high and abruptly into the
air and reminds them of that spout of wa-
ter in Yellowstone park.

It is easier to execute this shot success-
fully when the serve is delivered to vour
right or forehand side. Hold the racket
pointing forward and tilted slightly back-
ward. As the ball is served toward vou,
advance the arm forward and contact the
ball with an upward lift on the half-volley
or directly after it has touched the table.
You sort of scoop the ball. The upward
movement will cause the ball to soar high
in the air, and the forward impetus of the
stroke will impart excessive underspin.
Try to so strike the ball that it will land
just over the net on your opponent's half
of the table. If vou can do this the under-
¢pin should be strong enough to make the
ball jump back to your side of the net
without the receiver being able to even
touch it with his racket. This will score a
point for you even though your adversary
finds it impossible to reach the ball. This
return of service comes as a sensational
surprise. It is not an easy shot to learn
but if mastered it will give you no end of
satisfaction. Of all the trick shots in table
tennis, this shot probably is the most un-
usual and sensational.

[ Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped,
self-addressed envelope.
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| ANOTHER BUM REPORT | |T0 Mis TEACHER |
| CARD! JOE MUST BE : =
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RECORD FOR LOW MARKS!
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JOE REALLY DUMB T

L NONSENSE | JOEL BRIGHT
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REMINGTON PORTABLE? IT
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FACTORY-TO-YOU

REMINGTON NOISELESS PORTABLE

PLUS THE NOISELESS FEATURE!
Yoa don't risk o penny.
Remington Molecless Portable direet from the
fnetory for a TEN-DAY FREE TEIAL, If you
don't think it is the fineat portable you have
ever used, serd it back ot our expense,
FAY ALL EHIPPING CHARGES.
|t and pay for it at only 10 A DAY. You get 1
a typing course snd earrying cuse absolutely
FREE. Get the full details without obligation]
Clip out thi= coupon right now, and mail todsy] l

.FREE CARRYING CAsSE... MAIL COUPON

vow L O oa

{ WHN a brand-pew Hemington MNoiseless Port-

<+ mble for only 10e o day. Its lightning-loast ae-
tion is so guict that you ean type anywhere nt
nny time without disturbing others, Standard
keyboard. Variable line spacer, double shift
key. Automatic ribbon reverse, Ewverything

you need for complete writing eguipment,

FREE TYPING COURSE..

TEN-DAY
FREE TRIAL
OFFER

GREATEST BARGAIN IN 10 YEARS

WE | Remington Rand Ine,, Dept. 162K
Or keop | 415 Fourth Avenue, New Enn.rl:_ H.Y.

Tell me, without obligation, how to get
a New Remington Nois Tn-t-i |"1.|!'Enh|1- [t

Typing Course and Carrying Case, for L
a day. Bend eatalogue.

Marm

Addre
Cits

You ean get this

Sinte

THROW AWAY YOUR AERIAL!

New solentlfie prineiple! Qulekly econnect the
Warren Compaet Antenna to youf rallo and dis-
card yvour old aernl. As good or better volume
and reception ARBBOLUTELY GUARANTEEID,
Reduces nokse. Can't get out of order. Bealed
Rakellte Case. 2ize 3 In. by 3% In. Priee $1.05
postpald, Aloney refunded U not satisfied.

Dealers Wanted

Start a Mail Order Business at Home

No experience regquired. No eanvassing or house to housse

selling. Work In your spare time. ©Opportunity to build a
will paying bosiness.  Strietly legitimate,, No Wildeat scheme
or r:l:m"{ outit, Send 100 right now [or my Amaziiog Offer.

It not satisfnetory return plan in 10 days and money will be
rixfunded.

NION SALES CO.,P.0. Box13-B, New Rochelle, N.Y.
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FASTER - SAFER - CLEANER

7200 Strokes per Minute
Electric Operation New
SYNCRO

No Motor Required
JIG SAWS

Astounding perform-
anee!  Cuts up to 1° or
more, with smoath,
cledn cidfes. No sand-
ing required. Accurate,
sturdy, eMoient—a revela-
tion to skillisl craftsimen o
hanidling both Intrieate di-
sl mol hepvy work, Ideal
for eutting lleht metals . veneers and plasties.
Upeerates on 60 eyele, 110 volt AC, without
mitor or any reciprocating parts Heqguires no ofling. 107 square
table: 13% " throat: sdjustable guide: variable stroke.  Complete
with underwritors approved eable and rubber plug.  Bullt for yoars
ol continuouws service.

Ak 'G‘FT FREE LITER&TIU'H'E Tﬂlﬂll.l\"l .
alk youie desiler to sl w tlie misilels ow svailabde. Cr sene
r n‘ EE Your n.ilr_.r: !-1: :::I:I :ur-: ‘qu "I :n*nl |-:I 1 |:I-=. -:I\I‘l If:ln re, FILEE.
FOLDER SYNMCRO DEVICES, INC.

511 Boydell Bullding Detroit, Mich.
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MO\H

Ys
N

SPECIAL OFFER
Projector as de-
soribed below with I fe,

twofifty-iool ilms

of Charlie |'-'!|:||--

B lin and Tom Mix.

Al § Post-

For Paid
Fii Latest hook
Projector is motor driven for 110 ve T :
A. l] with de 'I-illlt ..Im-r.’n fens, Shows pletires Hllll'l‘r!r!ﬂ'l?;u
30 inchos wide at 12 feet from screen.  Talies ACT NOW
100 feet of standard 10mem, film. (Sold sep- TH *
arately at 54 .l|.|' Learn to
l-J.-r‘..i-'IF for aur BIG, FREE Catalogues of tell all the
Mn s .r,.- r:-l|.|')'.a-7 tnchuding POFEYE, sinre Mvs-
BE J.!"J'!- HHH': MICKEY MOUSE, ete. 1_||.L'.,:.”'|l'r

_PARAMOUNT MFG. c}g; L friends

Waler flows
fresEn AL
mE I."‘I n

I|l| 511 |I r|

Hally, Mich

AR OIETIINE Tif L L
ppeot and servies an estiinstied P ol n ||r||| Fiwy
milling  Underwriiers” spproved safeiy dewvice Tl i
Nk sService work brings hnpdsome esroing ]| mili I|| iy
:‘ml are tmined for profitelile Distriet Hl'ullil"llhltr for new, patenied mll-c{'
devics, No stock investment.  Write details ahout yoursell, Ray
g;l":: G.5.M., Dept. 30-11, Factory, Post Office 983, Dayton,

OHMITE

BROWN DEVIL
RESISTORE

Why tuke chuncas with
low-wnttage resistoral
Use BHOWXN DEVIIZS in
10 and 20 wutt sizes {or
ponstant resistanee value

e r'|-|_|'u|-] it

:":I"I'I:III:_'u
recus ennmel coating pro- |8
tects agninst fnilures. Ask your desler or write
OHMITE MFG. CO., 4834 Flournoy St.,
Chicago, IlL

Letterhemds, virculars, lailheads, pands, Printing pays HIO
l-u o bereating, educational.  PRINTING PR l.li hmlﬂ
$12. Tyies and Suppliea, doweat pricss,  Bend stampTor ontalog,

PEIFFER Co., B9-A, BGI-IumI:II St., Newark, N.J.°
e T ey § - 8 |

SALESMEN
100% PROFIT
EASILY MADE

BRAND NEW A J!L[Jl{il ACCESSORY
NO COMPETITION
EXCLUSIVE TERRITORY
SALESMEN ARE MAKING UP TO $15.00 DAILY
SELLING THIS NEW SELF FILLING EMERGENCY

GASOLINE TANK. WRITE FOR DETAILS AND
FREE SAMPLE OFFER.

ACCESSORY MFG. & SALES CO.

3333 Madison 51, Dept. E-11, Chiengo, I,
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The Modern Fire Walkers

{Continued from page 642)

in comfort until the metal cools off. Or
they dress you in a light suit of asbestos
overalls, and hold a roaring blowtorch to

your chest,

But this conquest of fire was far from
easy, as you learn for yourself by talking
with C. E. Bridgman, one of the young
men accustomed to loafing inside glowing
furnaces and sitting in blazing planes.

“We began experiments in 1933 to pro-
duce ashestos helmets, gloves and suits
for fire brigades,” he explains. “The first
experiments indicated a new asbhestos yarn
was required, for when subjected to fire,
gloves and helmets fell off the wearer in
pieces. After this problem was solved, the
helmet withstood fire, but there still were
two serious defects and it is fortunate a
dummy was used for this test, instead of a
man. The dummy was seated in a large
packing case, with wood wool soaked in
gasoline heaped about it. We watched the
flames envelop the dummy, and then a
heavy piece of wood fell on the helmet
that might have proved fatal if a man had
been inside. Our next helmet had a crash-
proof crown and a nice visor, but when I
used it, my nose was burned. So we altered
the shape, and made noses quite safe by
using two pieces of mica with an air space
between them.

“Before taking any serious risks in the
open with a burning plane, we experi-
mented with a furnace built at one end of
a brick tunnel. I tried first to enter the
tunnel without an asbestos suit, but the
heat was unbearable. With the suit on, I
was able to enter the tunnel in comfort
and approach the furnace at the other end.
It was warm inside the furnace, of course,
but not uncomfortably so at first. I stood
in the fire for two minutes before having
to clear out, and under such circumstances
this is a long time.

“After coming out of the fire there is a
strong temptation to tear off the asbestos
suit, but this would mean such a startling
change of temperature as to be a shock to
the human system. One has to ‘cool off
for about twenty minutes before the suit
can be removed with safety.”

These ashestos suits are intended to be
a part of the fire-fighting equipment at all

{Continued to page 154A)
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/ NEON

NEW .

First Practical Home-Use of NEON Lighting!
The Ideal Gift!

Newest  lighting novelty! Beautiul,
rieh-looking lamp—lighted with new
NEON bbb, Produces a consl, 8ot roge
glow., No glare. Ideal night Iamp b
nursery, bedroom, bathroom, slek room,
ete. Or, for mantel, radlo or end table—
often used In pairs. Metal base, highly
iluliﬂhﬂ'] sllver and black finish, Graee

ul tubular aorch. Cord amd plog
Operates on A.C. or 1,C, eurrent, 100 to
120 volt, Almost no current cost=—about
1o per 100 hra.! Choose from 3 des|gns:
Poodle Dwog — Mother Goose — Holy
Croes,

MONEY-BACK GUARANTEE!

Your money reflunded [f $2

youarenot 1005 pleazed,
Posipald

ORDER NOW
{Chataide of

for yourself and for Xmaseifes.
NowOndg o « &«

SPECLAL~three, any deslgn,
only 35,00 U, 5, B.50)

NEOLITE LABORATORIES, Box 47-P, Omaha, Nebr.

eon Thuck

= NOW Possible with Amaring
Mew TRANSFORMER amd Movel Method
af Tube Installation ! ;
Gill, estahlisbipd [Rotory wanis finnncialls
rll-||ll||-|"'_l!.1fl:| inEas @ reen Ll ves = o hanidla -
distribution in axelusive territories. Signe fill long- :
falt Advertising nesd! Enable any sdvertiser to have brilliant, eolorful,
nttention-getting Neon Advertising messages on trocks, bath day and night.
Expected to aguickly sweep country! Easily Insialled on top driver's eah.
Amaging NEW TRANSFORMER eosbles Bign to operate on any trock's
standard G-volt suto stornge battery—using only aboul same amount eur-
rent as an extrs tail lght. Novel mathod tubing installation protecis pgainst
breakags. Heasonable capital handles exolusive DMstributorship Contract,
Hizr Profita. No sign experience necessary. We [urmwh entire durt.
FREE LITERATURE gives details, explains liberal proposition. Write today!
E. E. SOUTHER IRON CO. = = 1552-A-1 Hienlen Ave., St Louwis, Mo,

THEY DON'T SAY NO!

Here's a fast selling line that kicks out the black
cat of lost orders. Show our colorful samples of
soft beautiful leasther, See the amnazed looks

when I:I\ay find that the most beawbiful long-
lasting stylish neckiies are made with this
material. Always new. Cleaned with

damp cloth., No pressing. Send 50c

now for sample tie, complete sales kit and money-

back prafit plan, DO IT NOW. NU-MODE TIE CO.,

Dept. 20, 1333 M. 12th Street, Milwaukee, Wisconsin. i

BUILD CLOCKS b — =

Hadl pulehe mem hlgh priced In mores — | KSHE [ d |
Pl T ] nilding Lhnen | B il B g
ar HE_ Sfstt ' - | : = ¥ |
b " Maicki  pricing  Brois SRR - == Sl

e e et iz} i paf [ -
ki 4

ABIN CRUISER
Traller That has

——: EVERYTHING
]
| To get the tmilor Yoa wand

—— e “"Build It Yeurself" With my

ne you ean construet this besotk
il etmeh  whil
Na

light amid water sywtems wnd where bo buy all parts

e bl In any sge o arcammodaie 2 1o & people, + gIvw el
wieen  Seiad BEIHE fier Lhoee plans joafap—uel aboried ' o sl winies e
—liswe & ruoeny, confurinble, sabstantinl lams TFaier i uss gext yosr, Ondie binday

MAIL DOLLAR BILL TO JIM DANDY. Bex 123-A, Wausau, Wis.
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s el

ENJOY MODERN
OIL HEAT

Diagram showi biurner,
pateated shuiers and
removabile flle'l ¥ m b

Superfex Heat-Director
No. 1019 ’lflllful" n_f
Ferfection Stove Co.

SUFEEFEK HEAT-DIRECTOR circulates and radiates heat
and also offers an exclusive feature, obtainable with no
other heating stove. Patented shutters on three sides of
the porcelain enomeled cobinet are adjustable to any
position DIRECTING heat rays outward or downward to
warm a wide area of floor spoce.

Here's plenty of heat volume for cold snaps, with in-
stant dial control for just the heat you want throughout
the season. Heat that holds over night=—"for as many as
42 hours on one filling of the five-gallon fuel reservoir.
The fuel vsed is inexpensive Mo. | Light Domestic Fuel
Oil, Distillate or Kerosene.

Send for free booklet showing eight new Superfex

models, including several

SUPERFEX~
Oi¢ GumingH EATER S

PERFECTIOMN STOVE COMPAMNY
7758-B Platt Ave., Clevelond, OQhia

Pleaye send me complete information obout Svperfex Heat-
Directors and Radioting Heaters

Mams

5T. ar R.F.D
Post Office

County

When writing fo advertisers pleqase meontion Populay Mechanics
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is in the air

Heavy-bodied summer oils must go the way of
straw hats, and Palm Beach suits. Lighter oils
give less sluggish, more positive lubrication in
cold weather, And when you drain and refill
your crankcase

DON'T FORGET TO RENEW YOUR

PUROLATOR OIL FILTER

A GeNUINE Purolator will conserve the new
supply...and keep it effective. It removes the
dirt and grit and hard carbon that settle in the
crankcase...get in the oil, and grind away at
cylinder walls, bearings and valves. A GEnU-
INE Purolator keeps the oil so clean it will
even retain its color after thousands of miles
of driving.

Don't neglect this important economy. Serv-

* - o . |
ice garages everywhere will attend to it while |

vou wait. Motor Improvements, Inc., Newark,
New Jersey, makers of

PURQLATOR

The Qil Filter on Your Motor Car

LICENSED UNDER BEWEETLAND PATENTS

POPULAR MECHANICS ADVERTISING SECTION

{Continued from page 152A)

British airdromes. Asbestos experts also
have developed a cockpit insulated against
fire. A man wearing a heavy suit of as-
bestos was able to sit in an insulated cock-
pit, with the whole machine in flames
around him, for five minutes.

The experiments at Slough have been
watched by architects, shipbuilders, and
chemical and paint manufacturers. Houses
of the future may have ceilings lined with
asbestos instead of laths and plaster. A
fierce fire beneath a lath and plaster ceil-
ing broke through in seven minutes, but !
the same fire failed to penetrate a ceiling:
lined with asbestos. Also it is quite pos-
sible to insulate a ship’s engine room so a
fire there cannot get beyond its walls. Big
buildings such as schools and hospitals
could be made safer by asbestos curtains
fitted at the end of each corridor. The
curtain is rolled up in a metal container,
and is automatically released by the heat.

4108\
The Gasoline Dope Racket
{Continued [rom page 646)

knock properties of these materials are
well known and the ones with any actual
value are already patented and available
in the regular gasolines of responsible oil
companies. One service-station operator
in California ran his fuel business up to
3,000 gallons per day with a proposition
that seemed sure-fire, He explained his
gasoline gave better mileage because it
contained a secret compound smuggled to
him from Germany. He urged every cus-
tomer to check the mileage from five gal-
lons of ordinary gasoline, then have any
remaining fuel drained from his carbure-
tor, and fill up with five gallons of his
special gas. Invariably the customer found
he really did get two or three more miles
per gallon with the treated brand. The
secret of this performance was that when
the service-station operator put in five
gallons of his own fuel for a test run he
always threw in a half gallon or more ex-
tra gasoline., This was hardly enough to
register on the average gasoline gauge and
vet was enough materially to increase the
distance five gallons of fuel would go.

An even greater hoax was the tablets
that seemed to change water into gasoline.
In this case the “slicker” would drive into

{Continued to page 182A)
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EN-TYPE BATTERY GUARANTEED
5 [ONG AS YOU DWN YOUR CAR

L ] R Ne 4
& ™ BATTERY MAN: "This new battery whips over

your motor in a flash, cuts your recharging
¥

costs, gives super-power for electrical extras.'

MAGINE getting a battery so powerful that it plates. Thus the plates last much longer.
will start heavy motors dowble-quick on the And another big reason why this new Goodrich
coldest days and so ruggedly buslt that no matter Kathanode Electro-Pak will save you money and
how long you own your passenger car you'll never  trouble is its exclusive Power-Saving Top Cover.
have to buy another battery for it—or spend a pen-  Dirt, corrosion and acid film which collect on top

ny on repairs! Yet that's ex- of ordinary, unprotecred bat-
actly what you get in the new = teries are shut out of the new
guaranteed Goodrich Katha- 0"')’ Gundrlch Electrn'Paks Electro-Pak. You get all the
node’ Blecro-Pak. | Have this Power-Saving Top Cover [ Poweryou pay for in this bt
n cause the life of a Ery — s .
battery depends on the life of V- ", lights auI;l for operating_all
the plates, this new Electro- -~ TEUL. QL POWEL-CALOE
Pak Batery is built with the equipment at top efficiency.

Savemoney, timeand trouble
thiswinter. Ask your Goodrich
Tire dealer to show you the
new Goodrich Kathanode
Electro-Pak —the battery that
is guaranteed as long as you
own your car. Remember,
there's a Goodrich Battery for
every car and pocketbook.
*Made wnder the Kathanode Patent,

Goodrich ke Zeciro ok

remarkable patented Katha- |
node construction — famous
for its use on airplanes, sub-
marines and railroads—con-
sisting of flexible, porous,
spun glass retainer mats
specially designed to prevent
the loss of the real power-
producing materials in the

GUARANTEED AS LONG AS YOU OWN YOUR CAR
ANOTHER B, F, GOODRICH PRODUCT

When writing to advertisors please viention Popelar Aechanics



. . «.without a cent of outlay with

this new WHCHELDIHG

Hunilreds of paying businesses are belng
bullt with new 40 wvolt Bimplifed Aro

Welding, Mew low prices make it nﬂ;ﬂ-
sble to shopa that never h-el'url! could
afford it. Gets new paying jobs that earry
o real profit. No nru—lmntins. no tanks to

replace.
Build Your Own
Portable Welder with Hobart Generator
unit and auto engloe or chassis, Operntes
gny place. Easily saves you $300 to $500.
Portable Electric Welder

Hobart 40 Volt Welder is the most profit=- |,
abla welder you enn own. Welds tur..ql:

BAVES pUrTEnt.
- Ehu Engine Drive

or those who want a complete portable
unit with electric starter.

Profits Pay For It

Extra earnings and savings make It easy
for you to own without expense. You
rent it on Fasy-Payment-Flan out of
monthly profits,

Tell mo more wbout:

§ J§ Building Hj’ Dlrl'l. Portable { ) Complets Gas
=ldnr Enziss Drive
{ 1 Elertrie Drive Wildes [ E'D 4{' "1
ErEIA

[ Hental Plan FPrivilews «f i"lwr-:lll-n
Bend FHEE Mamund op Welding. Attsphed lotior
tolls nbout the work we wanl to die

OME OF THE WORLD'S LARGEST
BUILDERS OF ARC WELDERS

7 5

ﬁ BUILD THESE PROJECTS hil 3

HOBART

Easy ta bulld. Ensy to sell. Beauiily your law pm.  Note the apecial
(P mu-iq un BLUEPILINTE U].'l nE e r“ull TH -ﬂ AD,

T IO RT L1 1 20 o bk (L5 oh ar i et b

].[.pd..-.j rh..,:. '[l'llfrn’ TH 'I.I.’I‘il:l}ll'l..l., in. high. (Gl nhurning butter]  $0.50

DUTCH WINDMILL, 24 in. kigh, (Farmer asing buek asw) I'r5
atmﬂ I.mu DUTCH WINDMILL, 82 in_ high, (Hesagun siyis].
Afoadel OMG0. OLDF MULL, S0 in. |
Muoslel H-10. LIGHTHOUSE,
Medel Al-10, MARTIN HODUBRE, (4 in. lilsh, (5 family.
BEPECIAL: ANY 1 OF ABOVE FIINTS ONLY K.
LAWMN—FAIRY TALE FIGURES. PATTERNS D,Pn Buich
Belolbery, Hulland Pair, Bunbmuet Gird, Dulvh F Ulf1. -\-r angl JilL,
Litiks ]_lu.- piy, TPuss-im- l.in-wu, Hed Riding E . Pwoter, Tum “The

] B dnch A5,

[i- E;E:?&:n;;nwmnlilg'dmlﬁd‘..rrilﬂ tierne, Traee dinsel Lo wuod.)
Duteh Hehvolboy Doorstop Fattern FREE with esch order, For
CATALGG Mustrating mﬂﬁ mld-h. kita, lhll supplies, HE"! D 1ike.

mm 'S MODEL LOD., Dept. P- ¢ M s Wil

HANDY

Taps and llies

Accurate . . . high
grade steel . . . pre-
cision cut threads
v« . careflvlly hard-
ened and rempered
« » « Completerange
of sizes for ordinary
requirements. Ar
yvour local 5§ and 10
ceénif store.

Made by HENRY L. IIANH'DN

Worecester, Massachusetts

kgl (15 im. dlameter wster wheel) . . I.r.ur
in. high. (Cogiper lantern) 5.0
[} Unsths styba)., .50
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ALL METAL AWL

Just what you are lnooking for. An
all sluminum sewing de-
~ viee that will do the work
= of n power machine, Sew
heavy leather or light material,
Complete with spool of thread,
2 mH. e, one stralght and one
Lracer nml Instruetion
nh!t‘tJmulEﬂld 5100, Entn wu.ntnrl
ard sk extra n De each,

Extra 25
tHll:A.Gﬂ AWL CO., el PH- u.Au‘:.rnhst.,cmc-.-,ﬂl.

") LGHT PLANTS 301

C. AND D).
A.h.D I }'Dll. M'I'I..l.'l._‘t-lfbhl L[Gll’l‘s
RADIO, BTC. dependnble source of
elwctricl for :‘aru:.n.. cAmpn, trallers,
beoats, wie, Light welght, economical
operation.  Alr  cooled motor.  Fully
wnranteed. 1,004} walt size as low as
ﬁ%n" Wrélnnfl:r full informaton.
. ROCH 2 Ache Bidg.
Dep't M-6, Borkaley, :.'ﬂ".

BRASS TAPPING

Get this blg outfit for metal tapping, Make
artlstie Bookends, Desk Racks, What-Not
Racks and Plagues, L-.uuiﬂmml inclades

plywood, special non-tarn

ta g mer, 2 tapping tools, supply o
natls, &nd dasign pu.ttefma packed Ef

tructive carton. your

dealor or send $1, ..'!Di?rmm- FRE E
o maging

e, CATALOG

RAPAPORT BROS., 703 W. Ohio St., Chicago

Write for My New Free

e

CAMERA E SUPPLY
BOOK f

glsdd wo gond yoa ffea my ln.lﬂl-
3 ll.i.ltt.-‘l.l'? BOOK of new and
camiies, [Phologmaphic Bapplies. ﬂ-en-d.
¥ vunr name wnd address onon postil s, 1
I/ mapmve you moeney on everyLhlng pliotes
gmphbe]l Lansos, B, movie stil
PR, Foay T oM & Pros,
CENTRAL CAMERA ©O. i M
(Eai, 1826), 200 8, Wabash, Depi. K-111, Culioaga,

60 POWER TELESCOPE $2.29

ABLE EYEPIECE. — 0 K=
"ml nmu.tla m';ﬁ' B drhﬂﬁm"x .

ultrasbright
dmﬁn' 2!“

!"urirmumx.t T3 1!}.{,“&' nxtrs,
EvEniE, n-h“v-l.
stars. ele,, O

erin, people,
M. Moat powers
Ml made l'ﬂr any-
- where pear th e rm»u'
Can_bo eollapsed 1o Jess than

foot in lengid. HI.lI.LJ|IiI¢ lens syntom. :!ﬂ

mm, obhjective, in hcﬁ\‘tlf brass mount. Directions
luﬂudm I'ﬂﬂ‘ 1-I-l=l'l-lr B.'l i 'EDI'I'I u ens  microscopa,

Amlrdcln
F Lha iﬂ 214,
nuwulcu- E CO.; btpf:. 4l!..

Fifth Awve., New ¥ork, H. Y.

In Stock—Immediate Delivery
Gears, specd redoucers, sprocheis, throst

bearimes, fexible couplings, pulleys, eic.
A pomplete line 15 carried In ounr Elrnm}

stick. Can alsa quote on wial genrs of
jmy I‘h.lnl:l Send ulk your 'T:Iun]:lrlul.!. and
fuiries.

Write far Catalog No. 10

CHICAGO GEAR WORKS
169773 W. Jackson Blvd,, CHICAGO, ILL.

Earn Cash a7z Home!

Mra, M. M. carned $267 in 3 weaks (sworn state-
ment) malsing mushrooms for us in her cellar]
Erpepilonal? Yes, hsl.,-r-c!ll.l.r, ahed. birn may be aulishle s
biing modefnis income, . plefures, munple (ree. EsE. 18,
un CO. 3848 Lincola Ave. Dept. 68  CHICAGO

ARE YOUR KEYS THE ONLY KEYS

to your shop, hame, office, store, garage, ote.? Why bein doubt? Don't
tnke chances. Learn how (o reses your own oylinders so that keys
that may be ln the hands of old tenants and landlords or perhaps
buarelars will nat
work, Our lock=mith
matinal for resetting
cy linders sent for &1

.\r'l,rr-ﬂ'ul."llllll'u*ﬁq-
with omr maniinl yot
will e able to reset
cy¥linders very easily

BENT NOW!
Midwest Lochamiths, 3711-D-W. Chicage Ave., Chicage, lIL

When writing to advertissre please mention Popular Mechanics
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For..BIG Money- Makmg..l]nmg ALL Work

Use afe E'FEL-GEARED PLERENCH [IT
@ 2 MNew Pockel Maching | S ACTTODAY, and
'5 =]-1 - ?- .nd "l,‘i' L]

@ It Takes 7 500. FT. OF SPACE

and 101 Pictures to show the astound- small kool It has , ,
ing Working Pawer, and Effi- 2 Ead, 2 Side and
aency, and lhe AMAZING MONEY- Edges..

MARING Power. 31510 5100 Weekly.. lorns FRE E
of this Greatest Hand Toel lavention of Sreews i

ALLTime. .50 Don'l expect us o tell the All Posi-

glory Here: bel..let us send you the
MOST AMAZING Propesitions, FREE!
** They will Please and Astound yoa! 3
@ Mail this Part of Ad TODAY wilh your address T""T’mnﬁ will 1
I do). Get FREE=—101-Ficture Manual of Mechanics, with . . I
' Or, With ... [ DISTRIBUTOR, Territery and FREE 'I'l‘.'II--, |

mmm[w‘"mnmmummmm u.l..J

— ——— — ————— ———— L — —

Home Craftsmen, Schools, Hobbyists

METAL CASTINGS

your own  workshop allow
reAr oy AR

tions..
51 warth
elUses.

prelueed i
!.ul.l i bR iR Ir and b ld
MLINE ENGINER, =TEAM ENGINES,
ATATUTARY, ART ORIECTS,  SIEC 1AL
TOLS, NEW INVENTIONE, ETC. L ICT
-.:m l:llm make forgings and cose hoaedeo
. Your ‘Il'll'li.'l is l'll'lt complote without
: I ul.“-.lrll'. ET hrice Higes ard avikls
alile copalle of huhll:lt Irrviisie castinge of
104, 3, amed 6 p-u-.unls wolght, mluminum.
copiper,  brass, ole,, 0 proportion e
specifie Eravity.
Domestle gas Itu]ll:l]r amd 110 wolt 00

?'1 le energy Feguired for operatiion.

2 Crueihile H!thl.ng WL, I'rlies
LMIIHI‘IL?‘ L. fa*-l II'IIr '._'l'll'lll?' LT
A8l toou he - 25 The, .nn
A5 12 ooy ine A0 Ths, .":l [l ]-.r A
il 24 eu, ing B3 s, (i [LEES P

Faor 110 valt 13, ©, or 28 evele Univernal
motor fasteml of 00 & vele mabor o
Sd4.00. Pricea . 0. b o 0. Cherl or
moneey order me |1"rl1.|.|ll-h' exprogs clhnrges
C. 0. B. Wrike fur ¢ireutar,

KANSAS CITY SPECIALTIES CO.
P. 0. Bax 6022 Kansas City, Mo.

e B

Yodean bulld this
Trailer with ordinary
tonls pasily (Fam our
Etop=by=sten cowst oot
sheets and Inree stead Musprings
[ § disighedd Trailer s es . & 1 wet. |
k. 1 tlie | :_|!i 1 il 28e [t

TH' I'L.lll EHDF Q'I.I- Paimaolive Dkdg.

Chicagn, .

lﬂ[ll PAGE BOOK No. &

VMaks He ||.l.||l||| ||.|rl:|||l||r-.

CRAFTEMAN ﬂ‘ﬂﬂﬂ EER!I’II:E co.
ZT21 MARY STREET CHICAGO

Win a Free Trip
to Europe on the
QUEEN MARY

alse 28 Cash Prizes —
Medals, turi for Bulld-
ing this 18 in. Maodel

Whiltes ﬁl...r -'\ l ur B00, Cagh Moncy? Theso two of Lthe
Prizes in_ the I:II'- -'H "..1|u|1_i Bulldiney Cantest.  Goel thie Iur Al Oicial
Contest Kit eontatnins a Tully finished  * Pedi-Fi I-|||I Hollow Tiubl ani
all Paris,. AMaiecials and Plons to bedld and decoraie this 157 Model.

W |Il||| 1 Parit] -
Fre to b Toi :
and ret L |

Hiart now? it's eneyt full detalls and contest entry bBlank In avery Kit.
Ak your densler or Camalete Kit 51““ ]'|||- 10
arnd your  ocder direet, paly = I"ostade

Large Lize Sttl- h"hd-l!

R M. B. PUEEN MARY-J114 ::u. 5 m Each. Postpaid.

5, 5, N*'ﬂl'.li.\.n.i'I:F—l_. 2% [N . e e s 5 “'t'l of Eliiver,
i

Liner HEX— T e e il 308 extia.,
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' THE LAST
ROUND-UP!

NE WHIFF of mavericlc tobacce from that
O gurgling old pipe made the steers cry
“Uncle!” Personally, we don't hold with strong
pipes and bitter blends. We feel that a briar is
improved by a daily grooming and a diet of
milder, pleasanter tobacco like Sir Walter Raleigh.
First, of course, because we make it3 but also be-
cause this great blend of wc"—agt:d !{entuch_}r
Burleys is cooler to smoke and delightfully fra-
grant, Try a tin, You may not round up as
many cattle, but you'll pull in a big gang of ad-
miring friends.

FHEE. heash bie 1ells Lo

o mske your olld pepa
! baste batier, swecier: hoa
] io break in & new pip
Wi Writs {or copy ol
] Beown & Williamson To-
| ! boceoo Corporatinn,
{ Lowsvwille, Kentucky,
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Do

ou Want a

ATCHox DIAMOND!

Thousands have found it easy to own
America's finest diamond rings, watches,
silverware or jewelry by the Santa Fe
Plan. Bulova, Hamilton, or Elgin watches
—brilliant blue-white diamonds—silver-
ware from world-Tfamous companies, and
the great Banta Fe Specials—offered to
you at startling cash prices on confiden-
tial liberal credit termas.

A Few Cents a Day is the Santa Fe Way

That watch or diamond you've always wanted, longed
for—you needn't walt any longer for it. The

Santa Fe will trust you—Ilet vou wear the

walch or diamond you want whila
you pay only a few cents o day.

T

52 for Every INTO DIAMONDS

! Decasion

~ Don’t Pay Extra For Credit!

e 1 Nio honest person should pay extra to lisve somenns

+ trust him, The Banita Fe trists yvou the way you want
to ba trigted—stralght From the shoulder without
any extrm charges, extra fees, of tnxes. You nay
imly the low advertised cash price insmall monthly
peyments. Send for 1937 Catalog NOW!
FHE to Adults—Hend for this beantiful hook

ladny, Hent ABROLIMPELY . FREE tn
adulis, Bend your name and address, and the
begutiful catalog will come to you by refurn mail,
Do ft now while you think of It

ﬁ?ﬂ_ SANTA FE WATCH COMPANY

Thomas Bldg., Topeka, Kans,

T T VS WA
s |

A A

Draw Fat Weekly Income
from NEW TWIN VENDORS

Be Independent! No selling! Get a chain of
thess  pensstional, new, low prioed Sianmess
Twins working for you and your worries are
over. Vend peanuts in one—eandy in the other.
Tlace them on sviery booth, table, counter, bar
of wall of restaurants, beer parlors, factories,
offices, filling stations, ete, Wonderiul operation
from cast aluminum mechaniem. So low in
price you ean build big payi businesa from
pockeot m.nurtg'. Write, Nﬂﬂus MFG. CO.,
1201-F 5. 3rd 5t., Minneapolis, Minn.

EARN EXTRA MONEY SPRAY PAINTING

Compiete portable sprayer, with qt. size gun, hose, etc., $25.00.
Large tank unit for garage work, automatically controlled, only
52,50, Bupply limited—Act Now. Write for ular.

AIR COMPRESSOR SALES, Inc.
15 Harper Ave. Detroit, Mich.

\ 425 pOWER $1830/

i1 Other big values—FREE book tells all

Then
Ome trial of a

Every microscope magnifles.
where is the distinction ¥
Wollensak convinces you, Its flne, clear
detail reveals mysteries, wonders and
even horrors you never knew. Microscopy
iz a lasting fascination with a Wollensalk.

Write for free hooklet, ““Revealing Na-

ture’'s Wonders.” Opens the deor to
Nature's endless miracles. Bhows micro-
:«c:mu-ﬁ—lﬂﬂgmwer (%3) to 4235 power
i 0, inoculars, telescopes, feld
WOLLENSAK wols g ’ ab
OPTICAL CO. glasses, spotting scopes, ete.

BS7 Hudson Awe,

Rochester, N. Y. Write for yours now.

MICROSCOFLE
HIFLERCOPEY =

FLESCOPFES
HOCULARS

WOLLENSAK

POPULAR MECHANICS ADVERTISING SECTION

FREE ! 10 SKATING LESSONS

Learn how to skate like the worlkd
'|I"h.'lllljlll'l|i. Full 10-lesson course Free B]"
with pach pair of Bobby Melean Skoates ot

1 f?-i ot rii“?i"""" without skates, $2.00.) Exact BODDY
dupticares o ahiby'as own skuates —worti by hlim i all

roces and exhibitlons—designed by him personally E..rmc"ﬂ"
faster starts. turns and stops. Skates riveesd femly 1o
full-grnin leather shoes —extra sharp Vanadium tool
steel-runners —tested forhandnes —stay sharp longer.
When erdering, specily Hockeys or Racer =Hoys
orHris—orderonesizelarger than =t reet 2hos
HSend $4.25withorder andgave Pareel P'ostand
C.O, D, charges. Money back (F not
mntisned Raobbhy Mal.ean lep Hk""“"‘hd'm
C'o,, 3006 Cortland Ht.. Chieago, T

HANDY
DRILL
PRESS

BENCH &
MACHINE
VISE
Ideal for Machine

Shops,Garages, H
Waorkshope, eto, All

— . S8

detachable genuine
malleable iron bench

clampwith 18 "n

'"ﬁ; 'ﬂlxht.pul{ﬁr
11b, 7 oz,

Sand H-m .ﬂ.rlll' o
ROBERTS TOOLCO.

working faces ACCU=

RATELY MACHINED, A

Jaws2® wide x 'Y" deap, o pen

to 2%, T-siot In base for oriy S|S0 i

machine table bolts arbench — Poilaga

clamp, SpecialOfer includes

ELECTRIC PENCIL

for Burnt Wood Etching

ONLY Loads of fun—profitable too!
%$1.00 Bimple—safe— durable—burns
on wood, leather, velvet, nge,
A& uniforth temperatire. Not & toyt hend Koo Tons

B Mot 4 toy! Ben Electric  Peneil $1.00
for free genernl catalog 71M with Burnt Panal t‘illmfﬂieﬂ)‘ .g-l'-

Wood suppllest, Brasa Craft designs, ete. ORDER Tﬂl'.'lﬂ.t’
THAYER & CHANDLER, 510 W. Van Buren 5t., Chicage

RATCHET STOP MICROMETER $1.95

Sensational Offer to Readers of Popular Mechanics

0—1" Hatchet Stop Milecrometer
minslres ACCUTATE Lo DNk~
_ thousands Inch, Essy o resd.
Easy to ust. A earefully Noished tool of highest
mecurney. Every mechanie rn ¢, dnd repair shop
:ﬁl:ﬂ; :‘:t-ﬁfﬁm demmla'.h E\‘, m ummihﬁi Here 11

O SeCunD one At 5 remarEale h-u‘,gn:ln
price. Bend $1.956 plus 16 :gu.r.u for postage to

PHILADELPHIA MACHINERY CO., 603 ArchSt., Philadelphia, Pa,

SHIP & COACH MODELS

Queen Mary, 27 in., $2.50. Many others
from $1.00 to $6.00. All models comprise
completely finished hulls and parts of
wood. Saila, wires, rigging, and all parts
included. Entirely new line for beginnera
now priced at $1.00. Send 3c stamp for
illustrated catalog.

Doalers, Wiite s dlsw

Coil of SILK TENNIS STRING

with MONEY-MAKING

GIVEN i< siringing visE:

Earn big prefita with Wills' maew
He-Stringlog Vise, omly $2.50 plus m
posthnes,  Dae silk fonss sring

call QIVEN with Vie of you art 4
guickly. Thin Bpecial (Ffes giend Hoslted thee
only Harisforfion gusrandeesd Huy  tennis
eguipment direct from e spd e FREE
Catalog Hadminton, HBguneh, Tennis strines,
fi. Bupe " 3] frames, wte, B E. WILLE CO, 1047 WJ4Tth
Al Btar, §1.00. Bt Dept. 1388, CHICAGO, T84
Mustrating Eleetriesl, M-

Mechanical and

chaigbral wied Mislel Alakers,
Electrical Ca Hupplbes, Bmall Stoam & Gas
oline Englnes, Muotors, (Generwionrs, Lathes, Dvill Presses,
Benoh snd Band Bawe, ete., 16 & 32 Diyni-Xotors, Sehool
Projecis, Engine Castimgs, Moter Paris, Ete., Books, Blus
Prints, Desse and Beeel ‘J‘ut:mq. Crenrs, Pulleys, Hangrers,
Exgmrimenial Alatesial
Copy, Maied anwwhere fur 20 conts,
24 vonts Canada, relunded Bret crder.

LODMIS ELECTRIC COMPANY
2822 M. California Ave. Chicago, L
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1937
ATLAS CATALOG

Send forYour CopyToday

Ten minutes with this big new 52 page catalog
will save you many dellars in equipment costs this
Fall. 1It's our 25th Anniversary. We're offering
the greatest values in our history., Mail the cou-
r' m below for your copy—it's FREE. See all the
atest improvements in lathes and drill presses.
See how our engineers have eombined precision
manufseture with modern new design.  See the
extrn features Atlas provides at no extra cost,
and get full information about our 2 weeks' trial,
money back guarantee, and easy payment plan.

a‘tfab- WOOD LATHES
METAL CUTTING ' $22.95 TO $29.95

sEE
WL Rn pessts

LATHES
$39.50 TO $112.50

Designedl {or the user who wants the best possible lsthe he
can obitain for this type of work. Deep grooved SIKF ball
bearings, Hugpsdly copstructed throughiout,

A gize for every purpose, Model illustrated is back-
geared with sutomatically reversible power feeds
priced ot 887,50, Includes muany features nt no extrn

cosl.

‘ DRILL PRESSES

$16.45 TO $42.45

METAL WORKING LATHES
WOOD TURNING LATHES
DRILL PRESSES - ARBOR PRESSES

TOOLS & ATTACHMENTS
MAIL THIS COUPON TODAY |

ATLAS PRESS CO.
1143 N. Pitcher St., Kalamazoo, Mich.

With no obligntion on my part please send your new :

4 smiges ond prices to At every
need, Precmsion built of the fnest
materials 1o assure permanent se-

curney and long life 1937 entalog

—— ————— — —— " —
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Renew old buildings.
manent and attractive, Plastic Colorerete is waterproofed.

can be applied in any thicknesa and in 30 colors. Fully
proven by over 12 years nctual use under all conditions and

every clilate,

Ohwners ev
viloes, “
this big trn.'lt.lu: market with permanent

report cost of 2o up ag. ft, and sell

up to 7e. Some have
ment from first few 1uhu Mn.uhlnu eapaeity

Business Opportunity,” Write today, It
offers you blg extrn ineome.

R e

Make new m‘l‘l!trurtlun more per- \

It fuses with any mnsonry surfuce. It fills all cracks. It

OFFERS BIG EARNINGS

whers want to enhance present
thls machine you ewn supply

Colorerete at ampzingly low cost. Operators
i for their equip-

c:?«,;m 1,000 g, fr. per ho
the facts. Bend I'ur ‘books, “Proven

COLORCRETE INDUSTRIES, INC.
Hﬂlmun. MICH.

COIN MONEY HAND OVER FIST
A razor blade sharpener antirely new In principle—
strops and hones both gldes of both edges at the same
timo—the a.mu.lnf new MAMIMAX., Gives real
shaving eomfort ‘uts blade bllls in half. Ready to
ur l:ll'l-t, into hands of alert snlesmen @y whire!
YE MAN NEEDS ONE! This new kind of
nhl-rpenrr prevents curled over “feather” edges that
serape and seratch. MAXTMAY is the only sharp-
enet that hones and sharpens with both back and
forth and sideways movement st same time. Pro-
fluces perfect shaving edge. Makes new blades
better—old hlades new.
CASH IN NOW! Territories now belng assigned for
thln hig money maker. 100% profit. Ff‘pulu.r T
Write or wire for MONEY-BACK GUAR-
\I'Tl,[-. ofler,

MAXIMAK, INC., Dept. P, 343 5. Dearborn SL, Chicage

Just Published —
- BCE-CRANE —

BIG CATALOG OF 1937 Powen TooL

— describes this MEW
All-Purpose Belt Sander
Don't make the mistake
of wasting hard earned 5
on small imprastical
sunders.  Buy this new
improved B-( that han-

dlen wll
I nogthe 'I‘IE'HIII Wel TIII &il‘l‘l’
n Fow 52 buye 1. Extra life from
'r!.ll:|1h|| of hand toola payve lor il. Uses
atoaok. time=proved wet whesl,

The Finest Saw
We've Built

“Tilvimg=-Arbor"
sawing is inn cliss by [t=
melf. 'The fipest € ili=talls baili
ean't ever egual e performs
afee.  Hebind 1his new 1957
=" Sawy im mix yeirs of conpiant limprovemeni.

Patenfed !
Time Proven ! :

Get Your Copy of This Big FREE Catalog Now!
Deseribes and illustrates many other new 1937 Boice-Crane
Power Tools and Gecessories, pew features and uses. Sent
FREE to shops, wosdworkers and manual arts instructors,

BoiCE-CRANE CoO., Dept. 511, Toledo, Ohio

POPULAR MECHANICS ADVERTISING SECTION

WIND CHARGER RADID
SAVE UP % Y2 UUsual Price
N

Operates RADIO AND LIGHTS
From FREE WIND POWER

A light wind furnishes electric lghta
and city radio performance for the
country homo, 'B" or “C" batter=
iea, Givea ph.-unre of eare-free, foll
i atrtnp,rr.h radio  reseption that will
AMAZE m—withnul: pnwnrllirm. Foe-
elgn a8 well as

SENT ON 30 DAYS’ TRIAL

Write for 80 day no-risk trial plan—
mlan t offer of one FREE to first
2T ler in each locality., We pay
liberil eommissions to ene person in
each Im]itr to own, operate and take
ordera, A Ettln.-nr work b your
own radic FREE and a wind cha
for only §7.60 ldd-'lﬂnnl.[ Spec
Temporary Offer — be first — write
quick—n lc post eard will do.
PARKER-MoCRORY MFG.
Pionesrs in R-rw'm—.E’:uHuh.-d I-HI'

N-751-2609 Walnut, Kansas City, Mo

—GAS MOTORS
Jast (Chance !

l;‘lllnl. rlﬂr-“iim m;'.ll" umly 8l 150 alier ahave date.

don=er, lank. fgnition wire. ewhin
der, piston, connecting vod, timer.
frankshnrt, all seérews, nuots, Bolts,
-um-l;| I_I!':'v.' rr;']pm:.l Iz fully machined @
an i o oll, pis, batter)

orF progeller (= P il —
L T I o at

paid tnr nlll_r- “ m

Ready-to-Run G.H.Q. Mo-

tor

peller block included: entirely as-
sombled on stand. Tested and ron Befome sl progt—I"erformance
Euarnteed—] -0 horsepower ol 000 w 7000 10N

or batteries Included. Postpaid for only 812,00, Hepd :a.n o

854-B East 149th St

This is your [nst opportunily te
t!l.ll flie 3 || Mbrnnr I'—r{pr;h
taken |J|.'| T ‘\ur—n.l-r 1K) Wa
L J.lh-'rr decided 1o wil lidraw wmr teme
perary offer of $38.50 lor pos kita

is  aciually o6 I
et Pl INCLOrs  OVer I'.‘|.-|:|::‘ "HI
structed! Has broken roecords for amaeing M
‘P'GIJ'I':TIII'IN—-MEH mrisdel planes up to 10 L.
| ¥ W sburl. Just n twiak of
the Ehl.. nnd simple as ABC to .u“mlnlj':' up fo
g-n nu}r only & scrowdriver s neoded). "
Fm!: rEn:;lll —u-m: 47T minules on ounce ov. li
of gus viinder an Ielon Lappeed w
in 0003, Kit includes piug m}'ﬂ i only!

complete with pros

l.—No oil, =
iHustrated ecatalos Inelinding information on gas accossories.
MODEL AIRPLANE CO.
MHew York, N. ¥

NEW!

IMPROVED!
DUAL RAY HEALTH LAMP

TWO SEPARATE LAMPS IN ONE
ULTRAVIOLET—INFRA RED RAY

Health giving. Prevents Hickets.  Compluie

h“ nuA UN-TAN. h'i |an|i1 *::“
utomatio salely coniro o

110 Vaolt ACLDC aureent.  Also g:l;“ﬂ'

axparimentil work. Fres Deiails.

hﬂ' Mrl- h BB55 I.I:mienlu *: ?I-ll [ T

What You've Been Looking For!!!
CROMHEAT-ELECTRIC HOT WATER HEATER

listmmd luosl wnter for trsiler, home, prrige, o samp.
Jumt plug fntn Hght soeket amd  deop oo waier.
Cusvenhinl fug H|l'|'I!|= apd washing, Ghsanatesd
no Feas

Marwiscivrars and Deslars — write [oF  Hfires
Semal DHane Jof pew ctiuplbetd Ten il f Bupply Clnlabag

€, M. HOOF COMPANY 1738 5. MICHIOAN AVEMUE
CHICAGOD, ILLINDIS DEPT. PM 11 VICTORY BOTO

PLAY ELECTRIC FOOTBALL

Lims smasbas tnck ploys, hald guals, batenala, fas
wards, wnrd ™ thimblan, sie. & gamn bor loaodball e

wrarhan s well o0 boyy. Opepeies
|| Lght batimiy Oeder © 0O T chee v
IR aede. S200 sniy, Was pay all peatal 5

Let us recommend the best books to study
on any subject.

Popular Mechanics Press
Chicago. Illinois.

SAWS . JOINTERS . LATHES . DRILLS . SHAPERS . SAMDERS . JIG-BAND SAWS

1‘\¢r|ul1.|n-|:q1-:n to serews ip awkward places—arisally vorks srsend o rerees
ldiesul For pudbo, mmirigemior, autonsabile, epectibs] oppliance, mvtor, ma-
chibnery repairs. Shalt of Inminated fezible stesl wirss; chrombmme-plated.
nui-fiet fitings; tempered stesl blode; fluted wosden bandle; kengih
oTEm. 8" $L.00 POSBTPAID, Commonwsslih
Products Company, 401-H Brosdway, New ¥ork, H.¥.

When writing to advertisers please mention Popular Mechanics



Boys! Mon! S0t GIFT! oo i
25 PIECE ELECTRICAL EXPERIMENTAL KiT

WIHE UP thief detestor, extension ) =TiUCT aro leie Gl
m“" electric ﬂﬂld., radip ronee, secret serviee phone (listen

on private conversations), generata 25 F|£|:&5 EEI‘II.II!'IE Cummercfal ,ﬁ, aratus

code set, electro- III“I'I!, arc furnace, circuit ultrn violet (sun tan) health rays, M TOVE—ut Tl wg I:III:.r_ srplinn
tester, 110-volt rectifier, 110-volt mutar, Wil ;nake real cloctrie stove, ete, Thrill- il bankrapt piscks. K TVl A _

ﬂrlﬂ; nf hulrﬂﬁm l:l:pﬂlﬂlﬂh. ing and edurational experiments :' vy tn marins, M - f. |

EI#E Technicians Tool Kit L ' Lintis pineee
Edenl for radio -'.\u-_l'l--rlrl-"-! HE ﬂr’lgll‘li:ll U!t Pril:ﬂ ﬁ' Fn.rls $18 50

s, e o @ 1 Orders shipped same durn:mud unlr 3,59
mievl elertrician’s hincmer, Lok i) H g

Waorks fram houss Hght sierrent.  Welil
e or bgmss, Melt glsss, metul, Make
nro Hght (loml, resnge), am foreee,
Generats sun-lag mys, Consisis sl are
hodlider, stanil, carbems, power  eails,

piciams Bpwew socknl  wreneh Elreirinity
i, 1 pr, &
u..i e

memant plisin, O30 e J
'hllh hisi |, - Fend at ]
BPECIAL Ly a -':-I..lnl'.l

;:-rd. D-1l_lll.. "lft:" Huper, TﬂlﬁL Im ment  ooss,
; publel frov. (LA g gp Liat prien 8475, 1 99 ELEBTHIL‘-AL SALVAGE COMPANY
—_— Box 931-A Lincoln, Nebr,

e . — i

L - T I
. 'iUEM.iFlIHEJ" *+  DESTROYERS = CRUISERS - | ]
[

incesins BUILD Bouchen MODELS
SHIP\"I.RI'.'I
Authentic seale model kits for Ships, Ancient and Modern, G

ek
nip 'ln.L fronm the ploneer model houss, making real modols
Einee [

I e prri
mindiela,
lsimts,
For 2852 wo will send wvou 2 beaotifully JLI..-I:::.r.,;-ﬂ. Ll
“Hibly" & **Scale Models of Fumous Ships.""

BOUCHER (Dept. P.M.11};, 138 Lafayette Tt, M. Y.

See Houcher Models belng made of the N, ¥, Alwwvinm
- af Science and ndwstrg—Rockefeiler Cendri, Nov-
ember Paf to January Qs

areal MICROMETER BARGAIN]

Genuine, American mude, six F|||-!'|"t“ lllltrrll'l'll'.'l-l."" Bl in velvet J:m.
ledibher case. Special price, only 15, @ fourth off regular price
and o freogtion of the cost of other m.Ln on the markei.

These micromoters pre precision machined for accuracy in one
thousindibis of an fach, wp o 4 inches
oulside and A38% Inches inalde meisures
menis.  Guaranteed accurale, cosy (o remd
an]  asljusi. Mauilt to sianrnd hard wear
ae] grive swtlafcthon.

Fwory machenic, appronlicoe, garage nnd
rofuiir Bl needs these ocurate and dos
pendabile mirrometers,  This s your ops
portunity to got one st @ HBargnin Priee
I oworn pisf monw, Bt kppeed j'lrI||||-|] o Fes
eelpt  of  remitlancs, fn C 'Lr.l.l. ship=
myisnils; sedl deposit of B2.00

Money back if nos .fﬂru_,fi'et.l‘
MICRO PRODUCTS 2[5 nurehy Bids.
h_!lﬁiﬂ!ﬂ_lETEHE s INDICATORS = FIIECIEI“H TﬂDI‘.S

cks for Small Lathes

Lowest Prices Ever Offered 3 nov
Four-jaw indepandent an shawn 5387
,.lc,lqun.":it-:l.fdh:m ' acourately 4 INGH

made. Sond dm md

unn!eg, II not l.'nrJrq.-l}“:n.lI1--I'|.|»rill 5487

return chuek In 5 days and

is, fitiings, supplies and Kiis for 82 different ship
Racing model Yachts, ministure engines, spoed

i wheel sets equippod with 10° x2
Balloon “T'ires{ Cood year-Cioodrich o
Firsstone) belng
price—willoa L ot peer wlieel,
\ Also larger Tires and Wheels—Aotors
Wirite ¢
- BILD-UR-OWN DEVICES st iiikarn
5237 Lake 5i.. Dept. MN Chicago, Il

THOMAS TRAILER AXLES

Wider Fipr[n!t Bpread . . . Lower Center of
Gravity 57 1rag Carbon Stesl Hangers,
29.% Carbon Bteel Tub-
ing. Nikrome Niekel
Stewl Spindles, to Hl
FORDS & CHE
wheels. With or wlthr.-llt finnge for brakes. Send 10e for
Catalog on axles & other traller parts.

ELECTRIC
BRAKLES
AVAILABLE

THOMAS TRlILEﬂ AX 0., Dept. P - . Pautpaid
2408 5. CRAWFORD AV el ig ICR Eﬂ iLL. Ei:;;‘::.:“:ekmﬁlj.;nm mum.l,}' Inch Chuck $8.87
JOHN L ALEXANDER, 424 Sup:ri'_j_l.,, Detreit, Mich.
MAKE 200 TOYS an Hownr.. )"I.'.IJ' 1 Each! Buy Direct from the Manufaeturer

A S SRl BACAE | | MICROSCOPES CHEMICAL SETS
1 L r "
mr‘;iiy :-;{rl;;t':_-rdmi:i“llli‘:l umnﬂdlt11luﬁb:1fllirlﬁrflihutlrlliu:‘“““"E of U, 5 LABORATnRY APPA RAT us
Elml, s, Wil "Hl;l:l'l‘f' U. s :lflu.. |s.||.~ CHEMI CALS

[} L 'hrlh it liar . Bila=
Chuler: uf .":-m":mn::m::_‘um Send 10 cents postage for Large Complete Supply Catalog.
i FREE 2_B'G_ILLUSTRATED STANDARD SCIENCE SUPPLY COMPANY
FOLDERS ON CASTING 2340 Wabansia Ave. Chicago, NII.

RAPAPORT EROS., 701 WEST OHID STREET, CHICAGO

e,
| e
o BT I'F;
The new 1956 adition of “AUTOPOWER" with all the original specifieations
and many pew obes |8 now off the press.  The book 1s plainly written and AUTO
Mustrated—ithe nstruetlons ensy and simple.  Ohange auto generntors Into
praceleal A, O and 13, O gonerators and motors, with voltage from 2 to 1,000 POWER

tool: needed to make these economical ehinnges. Generaters can be deiven by
wind, water, fan-belt, ste.  Already uvaed and endorsed by thousands, Hend
for your copy today. FPrice only 81 postpodd.

AUTOPOWER, INC. Dept.G 410 5. Hoyne Ave., Chicago |

wiolts, Tor power, light, welding, radio. sound, el No experience nor special ‘ —
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No Money Down

Posltively the greatest bargain over offered. A genuine
Tull sized 2100.000 ofee model Toderwood No. 5 for only
544,00 (eash) or on essy terms,  Has up-to-date Improve-
menta ocluding standarl 4-row keyboard, cer,
amitomatie rhbon reverse, shiftloek key, Z-oolor hon,
ete, The perleet all purposs ?]!Ewritur. Completely re-
bullt amd FULLY GUARANTEED.

Lowest Terms—10 Cents a Day

Comptere iiome, sy | Money-Back Guarantee

R 3 Send eoupon for 10 day Trial
ety teshend_Tpmt | =it vou declde to keep it pay
) BTk Gk LT
parnivd. 4 L £Fm  price) 18 pald.
JHE s Limited offer—act at onee,

INTERMNATIONAL TYPEWRITER EMCHANG
231 West Monroe St., Chicago, 0il., Dept B

Learn Touch Typewriting

I
1
|
|
|
!
|
!
|
|
|
|
|
1
[
|
1
—

Bera] Dncerveossd Mo, 5 iF. . D, Chicago] at ounee for
Lib-alay=' trinl. If I am not perfectly satls I ean ree
Liiti il eXjrress collect. 17 T ks e T weidl K a
month unmtil I have pald 840,00 (wrm priced In full. l
T AR R U Er TR DN |
Adidivss . A L LR P FLE A A ........I
TOWH e sasvasaiisicos wabnnsnas BINID: . ..s ......I
s s s s s’ s i e e st e e o s

{Continued from page 154A)

a service station and calmly fill his fuel
tank with water from a hose. Then, to the
amazement of the attendant, he would
drop a couple of pills into the tank and
drive off, his engine running as well as
ever, Naturally, after this happened a few
times, the attendant would give almost
anything for some of the pellets. The mo-
torist would explain that ordinarily he
didn't sell any pills but finally would part
with several packages he had in the car,
getting $15 or $20 for enough to “convert
500 gallons of water.” That was the last
the service-station man ever saw of his
money or the motorist. The answer, of
course, was that the motorist had a hidden
fuel tank and the rear tank into which he
poured the water was just a dummy.
“Motors Overhauled, Fifty Cents per
Cylinder,” is another bait on which many
drivers bite. The advertisements usually
state lost compression is restored, rings
are freed, valves reseated, and other ben-
efits are performed by capsules or paste
placed in the combustion chambers. The
capsules generally contain some form of
mica and wax that builds up on the walls

OH, 1SK'T KAT IN, MRS _TC.“-JE'S?‘IJ i THANK YOU, STEVE = 'L - GEE -1 CAN'T
THEN WILL YOU GIVE Hin TELL NAT ALL YOU SAID i BELIEVE
THESE? TELL HIM IVE HEARD = AND I'LL MAKE SURE 2 ﬁ'?:ﬁ:w
Lk
' LOOWING

o
L A FACT... — AT

TS YEAST JuST WRECKS | HE EATS THESE YEAST
PIMPLES — AN THATS CawES REGULARLY
_ B

——agi
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'GET PLANS NOW FOR THINGS

of the cylinders. The benefits are ex-
tremely temporary, experts explain. What
really impresses the motorist is the im-
proved performance that comes from the
good tune-up that is given as part of the
installation service. Better business bu-
reaus say the pellets are sometimes used
as “come on” inducements to attract driv-
ers into a garage. Then strong efforts are
made to sell them new coils or other ex-
pensive ignition parts so “the compound
will have a fair chance to help the motor.”

- / Z
Human Evye’s Sensitivit%:t{a ]gght
Increases with Darkness

Human eyes are ten thousand times
more sensitive to light in darkness than in
daylight. Dr. Lorrin A. Riggs of Clark
University feund-that-—when a frog has
been kept-inrtotal darkness several hours
its eye is a thousand times more sensitive,
judged by the wvastly increased electric
currents generated in the eye nerves by a
flash of light. By the same method of
measuring currents, he found the human
eye adapts itself much more speedily to
darkness and is 10,000 times as sensitive,

163A

YOU'LL MAKE T%is Winter

“Things To Make In
Your Home Work-
shop”, includes 16
scparate and coms=
plete plans for interesting shop
projects. Lists necessary tools
and stock. Easy to follow.

“Scanley Tool
Guide” — a big
J2-page book
containing sCores
of illustrations.
It gives clear, concise informa-

tion on the proper useand careof

tools and how to sharpen them correctly. Full val-
uable information for every homeworkshop owner,

The small cost of these books is wothing compared
to the host of useful facts they give you. Send
stamps or coin for eme or both of them to-day.

STANLEY TOOLS

105 Elm Street, New Britain, Coni.

THIS wited' @ FRAM'S PRETTY

e
KL

i

| ME Ar’ FLEISCHMAMMN'S YEAST DO

FOR OLD HAT —HE'S ACTIM'
— LikE A REGLULAR Gy SEalk
SINCE THOSE PIMDLES DID
. A FADEOUT

gu‘r:r:_r'.*-f GO0 ISN'T T, WiHAT YOu Ax' ‘ﬁ‘g‘i
SR

4 MICE CLUBEY GUY YOU ARE, | aw QUIT YELPING,

WHAT'S THE IDEA — KEEFNG | STEVE -TD G0 FAST

A YOURSELF ALL TO YOLIRSELF | EMNOUGH TF Onily T
DIDN'T HavE THIS

BPEEVED AT YOU FOR 'rl..'l:‘w-H-.E_ FACE FULL OF
BAD CASE 7 DOWN HER INVITE 7 MICKIES - BUT GOSH:
- v WFUL-1-

)

— ok A ik 1 !r Cione S
XD R =

Sy, FRAN — T'VE FOUND OUT — POOR KID-HE ™
WY MNAT'S ACTING SO QUEER] QUGHT TD EAT
Ant STICKS HOME SO MUCH = £ FIGCHMANKN'S
SEEMS HE'S ALL WORKED/| veacT-1T's SivpLy
UP OvER THOSE HICKIES | paaRVELOUS

‘a HOW IT GETS RID

| OF PIMPLES-STEVE,

Z1 WHY DON'T YIOU
H—, TELL HIM ABDUT
. 1TY

Don't let Adolescent Pimples make
YOU miss oult on good limes

Noenriy all bovs and girls are

subjeet to pimples after the
start  of  adoleseence—Irom
abwrint 15 to 25, or even longer.

During these years, impor-
tant glands develop and fnwl
growth takes place, Disturb-
ances oeeur in the hody, The
skin potsoversensitive. Wasto

poisons in the blood irritato
this semsitive skin. Pimples
appear!

Flelschmann's Yeast clewrs
these skin irritants out of the
blood, Thien, pimples go! Kat
4 cokes dally—one before
meals—plain, or in a little
water, until skin clears,

_clears T skon

by clearing skin irritants
oul of the hlood

Copyright, 1998 Sisndard Brusids Ineorporated
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$7 il 9"x3 SOUTH BEND
R WORKSHOP LATHE

How ta Grind
Loihe Tool Cofter Bty

How 1o Grind Volves

A BACH GEARED
SCREW CUTTING LATHE

SR . lbs.

Haw jn Mok e I-Llihinq; I , m—
e |

Mo, 415-YA 000" swingg by 3' bed Workshop Beneh Lathe with Horizontal Motor 510315

Drive, Y} H.P. Heversing Motor, Switch ated belt tension evuntershalt wn shown
A PRECISION LATHE
The Moew O-inch Waorkshop Lathe is a Precision
Lathe with Twin Cear reverse to leulserow, s OTH EH S|ZE‘5
Ball Thrust Bearing on Spandbe, longituilinal 9.11""-13'"-15""-16" SWING

sgerew feed to carringe, precision lead serew for
cutting screw threads, and seorms of other im-

=Y
How o Bore Rubabbith
Connecing Raods

Howe lﬂ Test and True

rentioly :
portiant features.  Hecommended for the hnest in aill bed
work in the plant, ehop and tool rodm,  Usad lengths
by all important industries,  Use coupon or ik
hine write for complete details, free postpaid.
e o ; $87 to
Flywheels

South Bend Lathe Works

Di0 E. Madison St South Bend, Ind.

What 1o Moks

im tha Lathe

HED i
T RLMN A
LATHE

Mo TR0 16° x4 Quick Change
CGiear |Undernoath Belt Mobor
Driven Lathe complete with
j-phase motor, reversing switch
complete us shown,

welght 2300 potnds $??5

:  South Bend Lathe Works,
90 E. Madison 5t., South Bend, Ind.
E Please send the lollowing:
— 1 No. 1 Mie Mo, 2 [l No. b Mk
: I No. 4 e [ No. 5 80e U] No 66 fh

E I Na, 7 Hoe Mo, 8 Tie N U il

4 1 Na 10 He No. 11 e

. Na, 12 35¢

i [F Workshop Catalog No. 15 Free

- .-. General Cotslsge Mo, U5 Free

i Nume

0 Address : e “ E s
E SOUTH BEND (Precision LAT
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Save on Oil and
Repair Bills with Clean, Fresh \

MOBILOIL

TART NOW to save with Mobhiloil. It as high as 509 in oil alone—fewer repairs

cuts oil costs —reduces repair bills. —greatly improved engine performance.
This is because Mobileil is clean, pure, Begin saving today with Mobiloil. Drive
tough—made by Socony-Vacuum’s famous in where you see the familiar Mobiloil
Clearosol Process. sign or the famous Sign of the Flying Red

Motorists everywhere are proving the Horse. Fill up with Mobileil.
economy of Mobiloil. They report savings SOCONY-VACUUM OIL COMPANY, INC.




Blocking backs and interference -
Fifty thousand wild adherents -

Tackle thrusts and headlong clashes,
Two yard bucks and dizzy dashes,

Head and shoulder, heart and soul,
Till you fall acrogs the goal.

£} 1936, LIGGETT & MyERs ToBACCO Co




