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“DOWN THEY WENT...IN EACH OTHER'S ARMS”

Thrown into Lake
by Summer Squall
D. E. Medlock

Rescues Sweethearts

“Sailing peacefully in the summer moonlight one
minute . . . in the teeth of a squall the next! Almost
without warning, the whole crowd of us found our-

selves suddenly in the water and far from shore. With
&

g EVEREADY
— ! BATTERIES
| r————em
" ARE FRESH

- i

ExT g

s¢ite || BATTERIES
.. " SRY 4 Mational Carbon Company, Ine.,
.“x:':_ﬁff-ff:t_y_ co.be |15 30 East 42nd St., NewYork

oY

the first gust of the storm the mast had shattered
and the boat capsized,”” writes D. E. Medlock.

“One couple couldn’t swim. They went down to-
gether, locked in each other's arms . .. But the boy
had my Eveready flashlight in his hand. The light
continued to burn and he hung onto it as the two
of them slowly spiraled down toward the bottom
in a well of light.

"Thus, | was able to dive for them and to get them
back to the surface. Then, the same water-logged light
made it possible for me to signal the shore for the
rescuers who finally came to our aid.

"l had been uuing those batteries for months be-
fore, yvet, because they were really fresh when | got
them, they met this supreme test. In fact, when |
picked up the flashlight six weeks after the rescue,
the light would still burn.”

Once More the DATE-LINE is a LIFE-LINE
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Cars now Zzilored,

TO SUIT THE HUMAN BODY ‘ 3

NOQ NECK

Aol ‘L\ EASY

VISION

SHOULDERS '

EASY DRAFTLESS

FRESH AIR
BACK WELL

RELAXED {Above) COMPLETE RELAXATION in Plym-
outh's deep-cushioned, luxurious interior.
UNDER-KNEE Flexzible ventilation gives added comfort.

SUPPORT

FREE ARM
MOVEMENT

'ENGINE MOYVED FoORWARD E&TS MO":’E FGHW‘-“E
NO MUSCLE Len | [sew

STRAIN
FOR ARMS
Lo WRISTS

LIGHT
PEDAL ACTION

NO ANKLE
CRAMPS

DRAWING SHOWS how carefully engineers have designed Flrmnurh | FLEXIBLE FRONT SPRINGS || FLEXIBLE REAR SPRINGS |

#0 as to permit full comfort for the driver, as well as passengers . . BALANCED WEIGHT and spring action give
chair-height seats allow an easy, natural position. Plymouth its famed Floating Ride.

Engineering Genius Today Provides
a Low-Priced Car with New Factors
Scientifically Designed for Comfort

IT'B HARrD to realize that a  Plymouth engineers elimi-
motor ear can be actually nated vibration by Floating
“tailored” to fit bodily com- Powerengine mountings,
fort. Peoplewhotaketheirfirst balanced car weight, equal-
ride in a 1936 Plymouth ear, ized front and rear springs for
find this a delightful surprise. smooth riding and gave easier
clutch, gear-shift and steering.

Plymouth’s still the only
one of “All Three" low-priced
cars with both Safety-Steel
body and Hydraulic brakes.

Plymouth’s priced with the
lowest, 8510 and up, list at fac-

{Abmre) NOISE INSULATION —
Likea blanket of rubber, special

insulation separates ltnl body
from the frame . . . keeping out
noises and road roar. You glide

tory, Detroit (special equip-
ment extra); terms as low as
$25 a month at any Chrysler,

NG CURITLINRAY. o o /MRS Dodge or De Soto dealer.
(Right) EASIEST CLUTCH AND Plymouth Division of Chrysler Corp.
BRAKE ACTION—Double-action Hy=-

draulic brakes are easiest toapply... TUNE IN ED WYNN, GRAHAM McNAMEE
as well as safest. Plymouth's air- AND m‘i"ﬁ.ﬂg} TUESDAY NIGHTS,

cooled clutch Is 33147 easier.
When writing te advertisers please mention Popular Mechanics
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BUSIHESS or pleasure may take you along
strange roads and to strange places. But
the lines to home are never broken. Day and
night — north, south, east and west — you
are in touch by telephone.

The privilege of talking with almost any
one, any time, anywhere is distinctly Amer-
ican. Service in this country is not limited

to large cities, thickly populated centers or -

certain hours of the day.
Of the 34,000,000 telephﬂnen in the world,
more than 509 are in the United States —

connected with the Bell telephone in your
home or office. This country also leads in the
number of telephones in relation to popula-
tion, with 13 for every hundred people. The
average for Europe is less than three.

Universal service in this country did not
just happen. It has been made
possible by the development of "
the Bell System over the past half. |
century.

BELL TELEPHONE SYSTEM

When writing to advertisers please mention Popular Mechandcs
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Building the “Big Eye”

IM&GHTE a telescope so powerful you might peer

through it from New York and watch ships mov-
ing in the Pacific, beyond San Francisco. Or by turn-
ing it eastward, see planes flying above the streets of
Paris. That's the power of the world’s biggest eye—
the super-ielescope now being built for the California
Institute of Technology. This giant instrument, about
640,000 times as far sighted as your own two eyes,
will enable scientists to study eight times as much
space as has been explored so far, it is expected.
Eight years of steady work have gone into the “big
eye.” Its completion is still four or five years distant,
and will mark a great scientific achievement. Read
next month how astronomers and engineers are meet-
ing the many problems encountered in building it.

Next Month

lT IS quite likely you may some
day live in a glass house and
work in a glass office building.
Glass buildings already have been
constructed and some architects
vision future cities of shining
glass, cities of metal-framed
buildings with glass walls, floors
and ceilings. Read in the Sep-
tember issue of the architectural
possibilities of glass. Eight pages
of Coloroto pictures illustrate this
second article on modern glass.

Wings for Cowboys

N{) LONGER does the cowboy

of the modern ranch leap on
his faithful pony to round up stray
calves. He hops into a fast plane.
Owners of large ranches are find-
ing planes indispensable and run-
ning a big ranch from the air is
twice as exciting as running it
from a horse's back—as you'll find
out by reading next month'’s story,
“Wings over the West."”

‘Murdercycle’ Thrills

N ACCIDENT a week is about
the average for the “mur-
dercycle” boys—the chaps who
shove their two-wheeled mounts
around the short tracks. Riding
in a cloud of dust, these drivers
rub elbows and handlebars at
sixty miles an hour and cheat
death at every turn. It's an excit-
ing business of thrills and spills.
Watch for “Cheating Death on a
Motorcycle” in September.
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Beautiful

It you are particular about appearances,
you've already Simonized your car. Millions
know it's the one way to keep cars beautiful
for years. Though easy to put on, Simoniz is
hard to wear off. It gives perfect, all-weather
protection to the finish and prevents fading.
If your car is dull or discolored, lirst use
Simoniz Kleener. It's faster, easier and safer.
Also cleans more thoroughly and more eco-
nomically! Then follow up with Simoniz and
the finish will séay beautiful. Always insist on
these world-famous products ior your car.

MOTORISTS WISE

(Contents—Continued)
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Forging spindle bolt heads.

LLOW a Ford spindle bolt through the vari-
ous operations of its manufacture and you
will spend the better part of a full working day.
From the time a piece of rough stock is sheared
from a bar until the finished spindle bolt is
produced, you will see 33 different operations
that will take 5 hours and 44 minutes to com-
plete. You will be impressed by the care and
precision used in the varions forging, machin-
ing, grinding and inspection operations,
And when that spindle bolt is finished it will
be the best spindle bolt that men, money, ma-
chines and experience can make,

The care taken and the precision used in the
manufacture of Ford spindle bolts are typical
of that used in the making of all Genuine Ford
Parts. Quality materials, expert workmanship,
precision machines, careful inspections are im-
portant in the making of a vital part such as
the spindle upon which your safety depends.

Inspacting spindla bolt diamster on vimual indicator which has
1001 to I magnification—1/1000 inch looks like 1 inch on scale.

FORD MOTOR COMPANY, DEARBORN, MICH.

" Ford Spindle Bolt and

5 HOURS and
44 MINUTES

TO MAKE ONE FORD
SPINDLE BOLT!

=i T

This huge, semi-sutomatic machine with rotating table
performs six mochining operations simultanesusly.

It pays always to demand Genuine Ford Parts!

When replacement parts are needed, you can
maintain with Genuine Ford Parts the same
high standards of quality and performance that
were built into your Ford ear or your Ford
truck at the -

=
factory. h-;: o g

—

Kitzs contain
a parts for
eomplatal ribishln
the spindles. Inelud
are spindle belts, bush-
Inoll thrust bearings,
locking pins, nuts, felt
washars and retainers.
lt:ﬁ-lltf’: kit I::tt: less
n when p ara
purshased separately,
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CORROSION

That Destroys Auto Bearings

CHECKED with PYROIL

1. UIlIéllﬂlll:i:ll;: Il::l.ﬁn-
m Ofl‘l ng
run in high grade
:;H““l‘l‘ oil. The

rk matter is corrosion
—chemical attack.

o lmtryrﬂlh.rrl}‘ Illlld
w only)a
to the oil. {hdrl
markable freedom lrum
destructive corrosion!

DPangerous corrosion can oc-
our in any motor. It eats into
the metal and can ruin bmﬁ:_lhuu
amnd other . Pyroll has the
unusual ability to step cor-
roaion!

Not ol thlu Pyroll redices
WesAr on ‘Nﬂﬂ B mn mim—
Ing degres, uts down frictlon.
Increnses I!I!Lm strength of oll
Saves many repalrs.

IMPROVED PYROIL

With constant motor car Improvement, Pyroll has consistently
Improved Its processes.  Improved Pyroll fts lubrleation to the
exaoting requirements of Inecressed s 43 inerepsed compressions;
inoressed temperatures; [neroased otinm,

FREE METALLURGICAL REPORT. Mall coupon below
for this. Gives further facts and photomicrographs.

Meanwhile safeguard your ear, truck, tractor, machinery by the
regular use of Pymil. Sold the world over at service stations, gar-
aged, other deslers. Manulaetured and Guarnnteed by Il;;rull
Company, W. V. Kidder, Founder, 58 Pyroll Bldg., LaCrosse,
Pyroil has baen tested by Popular Mechanics and is used
by Popular Mechanics® Presses and Equipment.
DISTRIBUTORS—FOR AN
UNUSUAL BUSINESS op- Genuine Pyroil (patent

2 rotected)
Fgr}’g’fﬁ‘ CHECK COU ;Ilnlturl on Every Can.

.

: e
T Founder

T ROIL COMPANTY
raill Mkl

LaiCromes, Wis, T, A A&
Fend Fre
bLisgrent

Mutallip.
LT

- ADD TO GAS OIL AND GREASE
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is the time/

Business is Searching

c e e eees..forYOU, if . ...

R[GHT now, in many lines, there is a search
for really good men—managers, leaders—
men who can take charge of departments, busi-
nesses, branch offices, and get things humming.

As always, there are not enough ordinary
jobs to go 'round—but rarely before, in the
history of American business, has there been
so much room at the fop! New jobs are being
created by the business pick-up in almost all
lines—jobs that pay splendidly and that open
the way to lifetime success.

Ordinarily, there would be plenty of men to
fill these jobs—men in junior itions who
had been studying in spare time. But most men
have been letting their training slide during
these dark years of depression . . . ““What's the
use?”"—You have heard them say. Perhaps
there has been some excuse for sticking to any
old kind of a job one could get the past few
years—but the door is wide open for the man
with ambition and ability NOW!

And don’t let anyone tell you that “Oppor-
tunity Only Knocks Once”’—that's one of the
most untruthful sayings ever circulated. Op-

portunities flourish for every American every
day of his life.

Far more to the point is to be ready—to be
prepared—to make yourself inleresting to the
big-time employer—and LaSalle offers you a
short-cut method of qualifying for opportunity
jobs in accounting, law, traffic, executive man-
agement, and kindred occupations.

LaSalle Extension University is 28 years old
—averages 40,000 enrollments a year—60
American firms each employ 500 or more
LaSalle-trained men—surveys show that
LaSalle students attain 409, average salary
increase after graduation—10%of all C. P. A.’s
in the U. S. A. are LaSalle-trained.

Why not find out what LaSalle has done and
is doing for men in your position? Send and get
the facts; see what. LaSalle can do for you,
personally!

There's no question about it—business is
picking up—jobs are looking for men—the time
has come for you to guah;fy for prosperity.
Mail this coupon today!

LA SALLE EXTENSION UNIVERSITY, Dept. B64-R, Chicago

I am in earnest about my success and 1 would like to have your special
booklet—withoul any cost or obligation to me—about my opportumities

and your success training in the business ficld I have checked.
[ DBusiness Management
[ Higher Accountancy
O TrafMic Management
O Modern Salesmanship
O Commercial Law
O Law: Degree of LL. B,
O Expert Bookkeeplag
0 C. P. A. Coaching

[0 Business English

O Effective Speaking
0O Office Management
O Stenotypy

) T e P ol oo Gl

LaSalle Extension University

O Industrial Management
O Modern Foremanship

O Personnel Management
00 Business Correspondence

Ask for one of these
booklets—ar o similar
one on youf own field af

business, They an: lreel

When writing to advertisers please mention Popular Mechanics



All Great Champions
Have It...

it's the one thing a “Would-be”’ lacks
by Grantland Rice

Dean of American Sports Writers

Pmpm often ask me just what makes a cham-
fon. Well, basically there are three things.
Flrst the right material to start with —then me-
ticulous care in training, and finally and most
important, that finishing touch, correct timing.

The other day in Boston I saw this same idea
at work in an entirely different field of endeavor.
It had been my belief that in making a safet
razor blade some one picked out a plece of steel,
blocked out the blade and then sharpened it. But
when I visited the Gillette Safety Razor factory,
I discovered that even with razor blades, cham-

fons eould not be made this way. For three

ours I pursued a tiny piece of bla e steel from
the raw metal to the finished product

I tried to keep a record of the number of ma-
chines that were used, but I soon became much
too interested in watching all the various devel-
opments used, to keep on making notes,

There were machines that checked human
workers and human workers that checked ma-
chines—assuring no possible error. Throughout,
the timing was as perfect as the actions of any
champion . . . the result —the perfect blade.

Gillette has the one perfect system for turning
out champions. I can't imagine any man being
satisfied with any shave but a championship
shave—and that, of course, means Gillette Blades.

With facis like these before you, why let anyone
deprive you of shoving comfort by selling you o substi-
luiel Ask for Gillelte Blodes and be sure o get them.

GILLETTE SAFETY RAZOR CO.
BOSTON, MASS.
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Golf ball lined to aid stroke 208
Repairing cracked lawnmower voller ............ 208
Window sign flashes messages .. .....c0000000..301
Cork pad helps repairman . .................. . 304
Cutting bottles cleanly ............. o a i O
Fingertip eraser saves time for artist ............308
Trafiic guide lines inlaid in street .. .. cceveeraans 306
Concrete pottery made without molds . ........... 308
Adjustable mercury switch ............ PPEPPIP e o314
Pocket on sleeve for cramped places . ........ P 1 L]
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® If you work in industrial power
and lighting plants; in small com-
munity power and light plants; in
municipal pumping stations for
water supply; in construction work,
including trucks, tractors, hoists,
graders and power shovels; in trans-
portation, with special reference to
buses, rail buses, locomotives; in
marine service, including ocean
HERE'S THE WAY TO liners, freighters, river and lake

vessels, yachts and small cabin

BECOME AN EXPERT cruisers—

ON You should become an expert

on Diesel Engines!

D I E s E L Your future depends on it. And the
time to insure your future is—to-

day. In your spare time, by study

E N G I N E s of the 1.C.S. Diesel Power Course,

you can become an expert. Mail
the coupon for free information.

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5625-H, SCRANTON, PENNA,
* Without cost or obligation, please send me a copy of your booklet, “Who Wins *
and Why,” and full particulars about the subject before which I have marked X:

TECHNIGCAL AND INDUSTHIAL COURSES
[ DIESEL POWER

O Architeat O Bollermaker O] Hed rigmrntion O Civil Engineering
O Architestural Praftaman 0 Heat Treatinent of M etals 1 Pl lsing 0 Hieam Fitting :: Surveying and Mapping
I Building Estimating [ Shest Motal Worker O Henting [1 Yentilatiom [ Bridge Engineer
O Contractor and -Boblder O Talegraph Engineer 0 Air Conditioning O Briclge and Building Foreman
O Btruotural Diraltsman O Telephone Work 1 Hadia [ Bteam Engineer :'.‘ Chamistry O Pharmaoy
LI Strueturnl Engineer O Mechanieal Enginearing O Bteam Eleetric Enginsar |:' Conl Mining
L Management of Inventions O Mechanionl Denftaman ] Marine Enginesr [l Mine Foreman  [] Navigation
a I"_-l"f*l'_N!l-l _"'-I'I-I"III-H"I 0 Muachinksi ] Toolmaker [ 1. R. Locamollves | Cotton Manufaeturing
O Elsiiria Lighting Cl Patternmaker 0O K. i. Beation Forsman 1 Woolen Manulmoturing
O Waliding. Elestrie and Cas O Awviation Engines O Alir Brakea [J H. H. Signalmen [ Agriculture O Fruit Growing
O Reading Shop Blusprints O Automohils Mechanie 7] Highway Engineering |_g Poultry i:"arltllla.‘

BUSINESS TRAINING COURBES
[ Busifeas Muanngemeant OO P. Acoouninnt 0 Firmi Your Collogs O Grade Bohool Biibjects
O Orfioe Management O Bookkesping O Business Correspondance £ High Behool Subjeois
01 Indlustrial Mansgement Cl Beeretarinl Work T Bienography nnd Typing O College Preparatory
O Traffie Mansgeizient Ll Bpanish O French J Civil Borvies O INustrating O Cartoomning
O Aseountaney Cl Balesmuanship O Advertising ] Mail Carrier O Lettering Show Cards [ Signs
U Cost Accouniant O Bervies Station Balesmanship ] Huilway Mail Clerk O Apartment House Management

I O i b imsi i e S Ll e T e A R

City... L ~-State... cesnssrsensers PTESENE  Pogition...
H wou regide dn Caneda, lulll Mu ] tu lh-e J'u-hrlmlh.-rlru turr-.-po-ud'z nee Hehools Eunm:l’iﬂl lel-lﬂ.l .H'unl‘"ul Conada

When writing to advertizsers please mention Popular Mechanics
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i Dlesel

Diesel engin use of their high efficiency, de-
pendability, and economy of operation—are fast replac-

1mgE sleam nn-:fga saling engines in power plants, motor trucks and
busses, locomotives am? ships, aircraft, tractors, dredges,
drills, ps, etc. —ﬂp-enm up an increasing number of w-nl]-
lt:::Dme -trai - men. "ﬂﬁeh& mﬂml En
m on upgrade and continually expandin

Btﬂl:ly employment and advancement fi &m pmpu:rl]r
this new industry—as long as l.h: need (o work.
Yuu get complete information on all the latest Diesel de-

velopments—two- and four-stroke cycles; low- and hi
Imd heavy-duty tfpn Driesel-electric generating systems, ete.
—in our course, Includes all text material—with special dia-
grams for quick understanding of this new power,

POPULAR MECHANICS ADVERTISING SECTION

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

thetrlmng—-j ust aselectricity

g,:d e entire set-up in

Ids of light and power

—scr now the Diesel engine is

. fast invading both the power

" and transportation fields, and

threatening the present ]ubs
of thousands of workers,

If jobs in your line are steadi.

13.r ETowing scarcer, you owe it
to your to mveshgate this
new, pro ve, uncrowded

_ gTEss]
n (11 | llne. that will offer good open-
¥ = ings for many years to come.

Dlesel—'l'he Newest. Fastest Growing Power

chanee to get [nto a big new Industry and grow up with
lt t-l:l nn imitllr'tunt, pumgl'l!un_ Today there is practically no competi-
tion in the Diesel field, but the increasing use of Diesel engines will
result in keen cnmprtit.llm for jobs in the pear future. By starting
your training now, you can keep ahead of such competition.

What Thla Hew Fleld Offers You

GctmlrFmDhnl and learn all about this newest,
fu'ﬂ:ﬂll g line—its uprlwl-!.lrlltiﬂ and requirements. Find out
what t I'.‘.Iw-e-l field offers l{q:u—huw rapidly the Diesel industry
bas developed during the three years—the large number of
Diiesel engines and accessories being manufactored today—how quickly
yvou can obtain o complete undertanding of Diesel engine principles

and operation by haome ﬂudz during your spare time—without inter-
lcri with your regular wor
Asking for information involves no obligation — but it may mark
the tuming point in your life. Write TODAY [or full informations.

American School, Dept. DC-45, Drexel Avenue at 58th Street, Chicago, lllincis

Torn Your Spare Time

into Dollars

DON'T BUY

Mandolin
Guitar
Banjo or
Drums

Don't buy

E[u 1';. al r d
e s Cut This Adv
an j o, or "

Drums, until you Out — Good

have triedthe for $1.00

Blingerland May-
Bells, Guaran-
tead More for
;H:ur Money.
onderful,
BHAPDY, puwcrlul
pleasing tone. No
equal in price. Sold
on easy payments and
5 daye free trial by all
ng music dealers,

Bend for free onta-
log. Mention instru-
ment wanted and near-
est music dealer,

Write today:

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

Credit

When writing please mention Popular Mechanics

BE A PILOT — FLY A SHIP

If you are stumped at the high cost of training to
gualify fora license and a good fuorure in Aviadon,
write, enclosing stamp, for information on our

APPRENTICE PLAN

Mechanix Universal Aviation Service, Inc.
Strathmoaor Sta. Dept. E. Detrait, Mich.

TRI-STATE COI.I.EGE? -

Enrcll now for one of the short sourses in this
world famows Enginesring School, Courses de-
signed 1o give trade proficieney for earning an

immedinte ipcomé—as & remuncerative life work -f{r' ' =

or na 6 financial stepping atone, Tmining given D E}'J'”G

by skilled instruriors of the Engineering b-u]hml kﬂp "_‘]'ﬁhl
Low

Modern equipment and Inbormtories.
conin. Write toduy for eom=
5. College Ave., Angola,

'r
_'q"b,iu SE:G 3

l;w

tuition and liva
1
i,

illﬂn detaila. &

You Can Regain Perfect Speech, um

STAMMER

¥ for bnnul-ll’u.llr illustrated book entitled “'DON T
EIAMMEH " which describes the Bogus Unit Method for the
mciantifie sorrection ol ptammering and atuttering. Mlethod sue=
ocemfully used st Bogue Institute for 35 years—asince 1001, Egp-
dorssd by phwaiciana. Full inflormation concerning ocorrection of
ST Er sant free. No obligation. Benjamin N. Bogue,
Dept. 189, Circle Tower., Indianapoalis, Indians.

Learn Public
Speaking

At home—In spare time. Many overcome
= “winge-lright." gain uLI‘-wnldnm and inerease lbe:r
5 marming power, theough shilioy ribers
efferiive  piereeh Wiite for frnﬂ- bmiht H;-
endera Witk Wards

Wurk W i'rqlll-l-‘illhﬂli
NMORTH AMERICAN INETITUTE, Depi. 1385-C
3801 Michigen Avenus Chicigs, Winolis
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- DIESEL...

GAS ENGINEERING

Partisl viaw of Dieseleneine opeenting oom 'ou WUHK 0" FI"EST illd I.ATEST onnuF"‘ l.'.un

=il ol AhE e peertaad Llr'mulnrhln- nt

s ez EQUIPMENT AVAILABLE IN AMERICA  goop pay Jogs

Fstablished in 1905, National Schools' eourse of Diesel
Training is the outgrowth of years of successful develop-
ment.,  The instruction is PROVEN. Ower 30,000
E‘:ulunteﬁ have received National Training. Now,

{ational offers the most comprehensive training—

NATIONAL'S

actually two complete courses for the price of one—Gas Mastor Training
and Diesel Engineering. Both courses are absolutely includes -
Studentn checking startine wuit o Cater. essential to qualifly for best jobs. ;:“:‘:;“l <4
B sl ZeEE by i [ gin
w =
_ Easy, Fascinating “Shop-Practice” Method Fos! Injection
T'he day vou begin vour training at National vou start right in with Gas Engines
a practical job on the minst modern Goas and Diesel equipment, in-
cluding {'ur{-riuallnr Cumming, MeCormick-Deering, Heroules, Butans Engines
Venn-Severin, Fairbanks-Morse, Enterprise, and many others. The Propans
work is actuslly a pleasure for students—easy to understand —ever- Natural Gas
fuscinating. You learn in a few months what would ordinarily take . I
far longer. Auto=Diesel Electrics
- - 't
No Dummy Equipment at National Machine Shop
The vast installation of modern Gas and Diesel equipment here ia Batteries
Brdenkil aivisks: Tibanks dions: Dl all used hi,r]ynu in learning your trade. You learn to assemble und

power gEnersibug . dis-nssemble all parts, learn trouble-shooting; operating and all
eaaentinls to qualily vou for big-pay Gus and Diesel opportunities.
Your instruction is personalized under direct supervision or a large
ataff of experts.

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

For a limited time, conch R. R. | We help students obtnin

d | WS fare allowed to L. A, from any | part-time jobs to earn rosm = B s
i } part of the U, 5, and board while learning. i ) s 8 e |
& NATIONAL SCHOOLS, LOS ANGELES |- #:- —-."
Biudeils saking adostwent on Venn- 9 % &
Heverim Diesel. |

‘ [
| NATIONAL SCHOOLS, Los Angeles, Calif. I
| Dept. PMA-8, 4000 So. Figueroa St. |
: Please send Catalog. ;
I WA i i s wa AGE. ... ]
: AR, . ooivricicanamvaisn Cineraiesa l
[’ STATE.....
Btudenis D‘Ilrh[ug-'Lb:iler hisnvy-duty Elestrieal tnmblljrhl-;'lm:_‘lr:f in gan engine LfI‘Ti _ _ - .-.-.--. _ - R ;rl']l__ — _J'

When writing te advertisers please mention Popular Mechanics
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e~ AVIATION#LINCOLN

GRADUATES /¢ bood Po

_3

Got Job Day”*
After Graduation
ess In § Weeks Was
Made Inspector In
Plant Building
Army Service Ships

The eomplete training
this graduate received at
Lincoln won for him rapid
advancement and rich re-
wards.

* Sheet Metal Training
—We train vou here in our
modernly equipped sheet

vou A first class Pilot,
Government

y . t biplanes, emall and large type cabin
metal department for the P:l-ainl:r& to make you & dependable, high ©

taught under factory standards wit
Now in 26th year, 16 years teaching aviation,

for the facts about Lincoln's complete training
and big pay opportunities ahead,

LINCOLN AIRPLANE & FLYING SCHOOL

Division of Lincoln Aeronautical Institute

high elass workmanship re-
quired in building and re-
pairing of latest type all
metal planes. Big demand
now for sheet metal workers
and welders,

WRITE NOW

#* To the left is given one of many instances of how Lincoln Training qual-
ifies men for a successful aviation career. Splendid records such as this set
by our graduates with leading aviation concerns make other Lincoln grad-
uates in demand. Through our acquaintance and contact with the indus-
try, we recommend our graduates for positions.

Attractive Opportunities for Brilliant

The aviation industry i= experiencing the greatest inerease of business in its history.
Aireraft fnctories throughout the rml.n*rlv are working overtime to fill
THIS MEANS THOUSANDS OF GOOD
pilots with proper training such as we give you at this Lincoln School.

Government Pilot's License

Train nt this “World's Best Known
Aviation School'' for yvour Government
Pilot's License. Lincoln Approved Flying
School training ineludes everything to make
Here you train for
Lirense ns Transport, Lim=
ited Commercial, Private or Amateur Pilot.

GOVERNMENT APPROVED SCHOOL

Flight and Mechanies Schools are under Covernment Supervision.
fleet of training planes includes high and low wing monoplancs, open eock-

Career, NOW!

huge orders.
PAY JOBS for service men, mechanica and

Government Mechanic's License

Lineoln Approved Mechanies Bcehool
troining i= all-complete, giving you every
requirement for Gov-
ernment License ns
Ajrplane and Engine
Mechanie,

Part Time
Employment
now offered a
Hmited number
of ambitious
men to cCoOver
cost of board
and room while
tralning. Hurry !

—HBoth the
Lincoln
Our
lanes. Every phase of fight
pliot. Mechanies training
ample shop and laboratory practice,

205F Aircraft Bldg.
Lincoln, Nebraska

Less than 30 minutes a day with
these 7 blg mechanieal engineering
books entitled * Modern Shop Prae-
tice,”” will prepare you for a better
job and bigger pay. Machine
hands become foremen and super-
Intendents, helpers become experts,
foremen become mAanagers.  Any machinist, helper or factory ems
ployee ean benefit QUICKLY le%ﬁ‘?jmml tmh::m mhtltll'.'r'. -

mlss #  chanee
Yn“r DFant“ﬂlty quallly for promotion, don't put
off for one minute this Big lJilf.tll'['l.l.tl-IH' which I8 yours almost for
the asking. Beven Dig Books chockfual of every known mechanleal
fact, told so simply and clearly that any one can understand them.
Ower mwuw. nearly 2700 illustrations cover every subject
fully, Ineluding Tool Making, Pattern Making, Foundry Work,
Mechanieal Drawing, Forging, in fact BI'IF‘I'!IIM yo[}:npﬁd t,g knEfL_

or eammmatxm -

of thess books w it
E‘I"El',"thll'lg se“t FREE rg _:'L:-u iurultllmlnﬂhb: 1':'—
gide In your own home or plses of business wheiber or nod ':rnu wanl to kes

thim, sleck up on any facts you want to. Note thelr grest MONEY MAKIN
walue, them, §f yoo wankt thom, pay on the caslest kind of payments.

Puys Big
NOW!

Complete set of drawing instrumenta
if vou send for these books NOW,
These instruments are made of the fin-
est of German silver, are absolutel
neeurate and are packed in velvet 1l
leatherette pocket ease. Real £10 value
but free to you with these books.

D T T e e S i —— — — T f—— — I — — — -
Amuerican Technical Society, Depi. MC-19, Drexsl st SBth Bi., Chisago

¥You may send nes the T blg NEW bouks {or lres exnmination. | will pay the [rw cents
delivery charges only unless 1 deeide lo beop Lhein in which shee 1 willl pena §2.00 in
ten days and 3200 per month until the o price of only 2050 bu pakl, 1V | relurs
Lham ﬂ?ln days | will owe you peiling. Beenuse | sepd now, you e Lo give me
& membarahip o the Americsn Techn Bu!:;rd entiiling ms o copsuliedkm

wrivileges wilh aay of your sxperis lor cos Foar et of drewing lmrtrumsnis,
b [T . BAEER AR R AR
R T R T T LT

Piease aiinch = leiter staling age, ocrupalion, -mlah-?lﬂ'; name abd addreds and Uhat
ol st lonst cne b man &8 reference,

BE A PASSENGER
Traffic Inspector
Railway and Bus Lines Demand Men

with this Srﬂ:lal Training
i :-l l,-_::. i T -.l :._.-.” -.-

CONBTANT I
R

T,

s &%

uling wiotki EEavalid. yois ks, Adwhas wilk a5-
i it ITI.HMHH'_ BUSINESE TRAINING

e

For 30 Days Readin
Mo Monay Down -Actual Crime Cases—
¥ou Arci Quick/—We will send yoo this stirring
bk on Crime Detortion, Seerol Service and Iden-
tifleation Work {or B days froe resding. Band no
mwiney. |F you declds to 1..-.-1_.t it, then mand ooy
§L.00. I not, retern jt. WRITE TODAY. Mot
sent to boys under 17 years ol age.

. . Cooke, Dept. C135, 1920 Sunnyside Ave., Chicago

MAILFORFREEINFORMATION

B E D Fo R n 1117 Bediord Ave., Dept. PM-39

Brooklyn, New York City, N. Y.

O Auto Mechanic [ Talking Pictures
O Awviation Mechanie ] Welding
[0 Aeronautical Engineering

] Refrigeration [0 Machine Shop
O Oil Burner [0 Diesel Engineering
] Air Conditioning [ Sign Painting
[ Electrical C'Window Display
[0 Radio and Television Mechanic
1 Architectural-Mechanical Drafting
[0 Armature Winding

[ Diesel Engines

TRADE Nﬂmf,...”“ ------------ TEEEEEE]
sc“ool .a'lddrc.ss“,....‘ ................ »a



POPULAR MECHANICS ADVERTISING SECTION

ARE YOU MAKING THE MOST OF THE WORLDWIDE SWING TO

DIESEE

PRODUCTION GAINS 1000% IN THREE YEARS

It is predicted that 1936 sales will be double those
of 1935, The swing to Diesel is definitely opening
profitable opportunities to Diesel men for manufac-
turing, operating, sales and service positions.
Hemphilr;raduafe. John H. Nicholson writes, ''Soon
after the completion of my Hemphill Course, |
applied for a job as assistant engineer of a large
Diesel yacht. | was chosen for the place because of
my Hemphill Training. After three months, | was
advanced to Chief Engineer.”

HEMPHILL DIESEL SCHOOLS

America's Original Exclusive Diesel Training
Institution, located only at the asddresses
shown below and in no way connected with
any other schools.
HEW YORK, 31-28 Queens Blvd, L, I, City
DETROIT, 2341 W, Latayetta Bivd,
CHICAGCD, 2014 Larrabee 5t
MEMPHIS, 417 Monros Ave.
LOS AMGCELES, 2120 San Fernando Rd.
SEATTLE, 501 Weatlaka Morth
VANCOUVER, B. C., 1363 Cranville 5¢.

tice are rthe

Courtes offered

Many other Hemphill graduates are enjoying the
same advances. The men shown above, and the
plants or boats illustrated on which these Hemphill
graduates hold responsible positions are evidence
that Hemphill Diesel Training DOES PAY
Investigate how you can qualify yourself to take ad-
vantage of the swing to Diesel by sending coupon
today for free “Diesel News' that will open your
eyes to the opportunities in this field.

D d Night Resi- B HEMPHILL DIESEL SCHOOLS (use nearest address) ]
l::t .Eumi:.h and a B am interested in capitalizing on the swing to Diesel. ||
proven combination [}
Heme Study Course [ hill Training Pays
with later shop prac-

Please send me free “Diesel Mews™ and Proof that Hemp-

" Mame

i

|

v B i
only

by |

Hemphill Diesel .irl'ru'l —_ 5

Schools . . ...« T 2

B ciry M.5 B
M T e e T T T

HEMPHILL TRAINING PAYS
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ORE PAY
and a JOB!

better

Get out of overalls! If you are a shop
worker, DRAFTING will put voo in
EI[.‘E" for 1:|Ii.|:'!|. ].-r'llr;|||l1_i|-|p
find better pay. If you are
n buss or office worker,
Drafting menns incrensed
earning power amd more
elficiency. Write TLJ'I-]rL'J'
for Free Book |

—7

The Road to Advancement

RAFTING

0 every walk of life practical training in DRAFTSEMAN-
SHIF will prove valuable. Even if you don’t necept a job
BE 0 DR—AFTSJ}LEN. you will be money ahead by taking
Engineer Dobe's Course. You will be amaged at the speed
wit whirb ¥ou ean learn in your own home in your spare
time by Engineer Dobe's PRACTICAL METHOD.

JOBS NOW OPEN

In all industries, Drafting leads the way. In Aviation,
Eleciricity, Buoilding, Muachinery, Automobile, Draltzmen
must be used, and their work comes first. overy in
industry nnd building s definitely on the way. Many
trained Draftsmen will be needed on hetter jobs at better
pay and shorter hours. Prepare NOW |

Learn at Home From an Engineer

1 will teach you my practieal method that has been suceess-
ful with thousands sinee 1000, I will furnish you with all
tools and a drawing table. 1 will teach you in & very short
time by mail in your spare time until You actually have a
desirable Draftsman’s job, or prepare you for better pay in
the 1}I:|1|J y.'{:n oW {ml'l.'u. No {lil:'h Eq'f"]mul or previons experienca
pitoaifon ol must be entire satisfled with m THOT -
ing UNTIL COMPPETENT _nT{I] until uﬂ!iil‘t.ﬂi “tl; Fﬂnﬁ:’m?‘é‘ﬁ

TOU GET ALL TOUTR . R [
‘_"-T'JI'\I"‘I' NANK :'-".nrr* N f.ﬁrnlﬂl'.l‘:g“?;;r}f;r.
- Sbreifl o S b .I-‘..{-.:rn_- Jurnished

fend the connor fo you.
TOIPAY ! Time is
! I'an't Ii.l'l.u}"
No obiigations]

Given When YjouStart, Sy

= \¢
Free Book./

ENGINEER DOBE, Div. C337, Libertyville, Il

Send me your free book, "Successful Draftsmanshin” and ex-

M

| ]

L ]

L]

Ilain how you will aseist me to & good position as a drafteman, .
Name = SRy crkpes oo S
Address . .
]

s Post Office State -
-
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BE A TRAINED

AUTO-DIESEL EXPERT.2%%

}'Eﬂl;ltﬂﬁ 11\""' ﬁjﬁlr.l:ﬂh r1|r_lv_t‘ fl-_-l-lﬂlqr;Tnilmﬂu.:.i II.; }11 :htiu {nat-

Tul b= el L TREOSC B} MSeE ar oroe .

e, Tractaors, farm p r u.r;'-'l lighting plants, H En R'L EB":‘G
.

EREY, dpinfe-t 1 shan ot ers qeick way Lo oo
SEND FOR

af g pay, autn repalr boginess of your ¥
ey L roim 1 tomotive home-study schoal,
FREE"-
BODK!

golk and pay-as-¥Fou-
daedd Lo halp you enrn
ariie withoul lewving

Wirito Loday UTO - DIESE
Neiurn pelinm, w qraiprment
wiirs ey guich i
Follf presint joeb whils trakaine.

MOTOR INSTITUTE of AMERICA
4554 Brondway Dept. HD-11, Chilcags, 1L —
= === =Mail Coupon Today! == ==--

e, |
How T |
i

| MOTOR INSTITUTE of AMERICA s
4554 Broadway, Depl. HD=-11, Chicago, .

I wcieh Pl detulle af - SoboWar T Fratninar . Fon:

] Il uu»—l-nrn“. I’Iur. i -

: Name.....

| Address.........coonmeemni M.

:- E‘l.Lr ........ . a0 S R i I b 55

Be a DENTICI

Learn at home to maks Crowns,
Plates, Bridgewoark, ete., for Den-
Hsts. Easy, practieal wuy to learn
mechanleal deatistry at home in spare
time. Full Eguipment of Tools and
Materials Included with Course.
Low tultlon. Ensy terms. Write
for FREE BOOK about this money-
making profession that I8 not afoected
by “machine age.'

McCARRIE SCHOOL
OF MECHANICAL DENTISTRY
207 K. Broad §t.. Depl. T12 Ph Ill_l_-_i_i_ﬂ_l-li_._ __Il.

TECHNICAL AND APPLIED COURSES. Nonssssstils
pritied. TIME AND MOKEY BEAVED., Degres in 2 wr,
diptoma in | yr, Fleetrical, Meehaniesl, Arphileciurml, Birssium],
.lrmruern.ll.l Ciwll, Highway, Bharl isiensive courses i Diesels
Elnctris, Flectriclly, Pewer Mant, Draling, Al cUUrEEs kel uds

M tiom, [Hoeel, apd Air-Cenditemmg, Low tuitbon. Extessive
modern aquipment.  Pari-tioe work {or reem sed bearsd. 37th
war. Thugsands of supcessld gradusies jn U, B, sl forelen

ands. Approved by Indwstry, esnderesd by edurslorns nmad
mlumni. One and 1lm-cu_':4r exnpreen bogin i Bepl. Hhorl pdiprsd
opes Lhe year round. inlogae fres,

FINLAY ENCINEERING COLLEGE
1001 Indisss &venun Kamsas Clhty, Mo,

RADIO ENGINEERING

RCA Institutes offers an intensive course of high standard
embracing sll phases of Radio. Practieal training with modern
equipment at New York and Chicago schools, Also
specinlized courses and Home Stoudy Courses under

“No obhgation™ plan.  Mustrated Calalog sn reguest

RCA INSTITUTES, Inc. /25

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

Recogmized Standord in Radio Instruction Since 15009

EWMEXICO SCHOOL of
Fractical 4=year courses offered in Mining, MI N Es

Metallurgieal and Petroleum Engineering,
and Mining and Petroleum Gealogy, by

this state-owned college. Htrnnﬁ faculiy: fine equipment: small

classes, All expenses low, Healthiul elimate. Ask for catalog No. 51,

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

GOVT.JOBS)

SALARY Village Corrler
To sTanT [REmEr

{ J)FOBTMABTER
{ ) Elevaior Condustor

{ JAuditor
. 5 90 iﬂ = ;Eﬁﬁﬂ-f r:;utnr i ;ﬁiﬁrﬂt'u:reh::’nlml
LI ¢ 03 Gt { T Watthman
MDﬂHLv :t ;E?iwwtﬂ:?uﬁntmi gm:{l;r:mmn
{ YTypint { 1File Clerk

MEN..

OIMENT INSTRUCTION SERVICE
Dept. 111 St. Louls, Ma.

Plumi me Fﬁ%l;rﬂuﬂ*lm ““How to Qualify for
locations, op dties, ete, ALL BENT FREE

WOMEN

Aje Range
181050

When writing please mention Popular Mechanica
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Inny, Scrawny, W,

Let this Amazing New
IODINE TEST Prove with-

Nervous! ¢

out cost— That You Too Can Add Husky Red Blooded
New Pounds! Often in Only 1 Week or the Trlal Is Free!

Seedol Kelpamalt, the new min-
eral concentrate from the sea, gets
right down and eorrects one of the
real underlying eauses of weakness,
skinniness and nervous rundown
conditions — IODINE STARVED
GLANDS, When these glands
don't work properly, all the food
in the world ean’t help vou, It just
isn't turned into flesh. The result
is, vou stay wenk and nervous, tired
out and skinny.

The most important gland—the
one which actually controls the body

weight and strength building —
needs a definite ration of 1odine all
i 5§ ASRIMIL-

ABLE T10DINE—not to be con-
fused with chemical iodides which
often prove toxic. Only when the
system gets an adequate supply of
indine ean you regulate metabolism
—the body's process of converting
digested foods into firm flesh, new
strength and energy.

To get this vital mineral in con-
venient, eoncentrated and assimil-
able form, take Seedol Kelpamalt—
now recognized as the world's
richest souree of this precious sub-
gtance. [t contains 1,300 times
more iodine than oysters, onee con-
gidered the best source. 6 tablets
alone contain more NATURAL
IODINE than 486 lbs. of spinach or
1,387 lbs. of lettuce.

Make this test with Seedol Kelpa-
malt. First weigh vourseli and see how
long yvou can work or how far you ean
wnlk without tiring Then take 3
Seadol Kelpamalt Tableta with each
meal for 1 woek and agnin weigh ¥OHLr-
aell and notice how much longer vou
ean work without tiring, how much
further you ecan walk. Notice how
much better vou feel, sleep and eat.
Wateh Onttering exten Iha. appesr in
place of sernwny hollows,  And if
you don't gnin 5 Iba. the very first
week the trinl is free. Your own
doetor will approve this way, 100
jumbo size Seedol Kelpamalt tab-
leta—four to five times the size of
ordinary tablets—eoat but a few
cents n day to wse. Get Seadol
HE|.||:II.TI!|JI|! towdny. It costs but
little nt nll good drug stores.  If
your dealer has not yet received his
supply, send $1.00 for snecinl in-
troductory size bottle of 65 tablets
to the nddresa below,

SEEDOL

Kelpamalt Z#«

SPECIAL FHEE DFFEH‘

Wi wlkay lar [
e b 1 e il We
ral | L o Fosill ]
amian busdy ThL)
;..|..-_. Atamdar] weks - e
¢ brnain - imdly i o o wralarht b in
x'--l ely e Nu  whbligatbn Ketpsins] b
f Dwpi. 518, 3733 W Tk | o MY

. SManulncturee's Moo= Inferior producis, sl ma kelp mpmad

inald e i e—in .ll.1utu.|i||r| ul the genidns Beoil | Kelja-
MAME malil & Ywing vffered ad aubstiintes, The Kelpamali Ciempany
willl Fewnrd oy imformation eovering iny ess wliere s imilalEn
procduel has heen repressptied s Ahm r riginn| Brralad] Kl jmanali
[lhm't be foaled. Demand gemuine feedol Helpamalt Tablets
They wre sasily nssimblated, do not wpset stonsseb nor e
teeih ., Hesults gunrnnised or money baek,
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Amazingly Easy Way
to get into

gLECTRIC

Learn to Earn A
Good Salary Every
Week—or Go Into
Your Own Business

It mokes no difference whether
your age is 16 or 40, . . . Don't
Epend yvour life never gure of a
foh. MNe \;_;.l e toalay .. .t_l:lziskr I.IIH
LT to prepare for o re
uture. Let us train you how to re for positions that
to good salaries in Electricity—NOT by correspondence,
but by an amazing way we teach right here in the great Coyna
fhnm that makes vou @ tical electrician in 90 daysl Gett
nto Electricity is easier than you imagine if you choose the nﬂlﬁ
method. You don't n prey experience or need a
of book learning. Start any time.

I'l1 Finance Your Training

Mail the coupon below and I send you all details of my. finance
plan. Many get training first, then start paying five months from
the date they start school, or 60 days after required 12-weeks
training period fa over and then they have 18 months (o com-
plete payments.

LEARN BY DOING—IN 90 DAYS
IN THE GREAT COYNE SHOPS

I don't care if yvou don"t know an armature from an air brake—T
don't expect you tol It makes no difference. In 12 brief weeks, In
the great roaring shops of Coyne, we train you as you nevep
dreamed wou could be trained . . . on one of the greatest outlays
of electrical apparatns ever assembled for plurposes,

MANY WHILE LEARNING

Il you need time work to help your expenses we may be
‘hﬂ-:-um help you if you will write Bmfdtlc?ll us your problema. Wten
you graduate we'll give you lifetime employment service,

DIESEL ENGINES,REFRIGERATION
AND AIR CONDITIONING
Righ including additional instruction in Diesel En-
gines, Eiectric | Relrigerntion and Air Conditioning without extra

cost 80 your training will be complete and you can get into
marvelous, rapidly expanding hHelds.

Coyne i
GET MY BIG FREE BOOK? o000 ot

into Electricity. Thisschoolia 37 yearsold—Coyne truining is tested—

endoresed by |arge c!cc!gricﬂls?n‘ucltmu. _"lal’utu can find nuﬂt
rthing absolutely free. Simply mail the coupon an
f:-;cﬁ- ';e yoii L‘I:.e‘{ui , Eree C!::'!}"I_!:E book with photo=

hs . ..foacts ... 30 -« « BalOTies . .. L|'t|'-|:|1-]- I'-i"
ﬂ]; you how many enrn expenses While and . i
ha assist our graduntes in k

the field. No obligation to you. dﬂa BM ﬁlu j__]

Ep act at once. Just mail coupots

COYNE ELECTRICAL SCHOOL

soo 8, PAULINA ST,., Dept, C3-72, CHICAGO, ILL,

SEND NOW FOR FULL DETAILS!

H. C. LEWIS, Prosident, COYNE ELECTRICAL SCHOOL
500 S. Paulina St., Dept. Ci-72, Chicage, Il

Dear Mr. Lewis: Without obligation send ml:dgﬂ'll:l' bg. free
catalog with facts about Coyoe Training and details of your
| “Pay-Tultion-After-Graduation'’ Plan.,

POPULAR MECHANICS ADVERTISING SECTION

LEARN AT HOME

Are you adult, alert, ambitious, willing to study?
Investigate LAW! We guide you step by step—
furnish all texts, including 14-volume Law Libra-
ry. Traning prepared by leading law professors
and given by members of bar. Degree of LL. B.
conferred. Low cost, easy terms, Send NOW
for Free,6i4-page® Law Training for Leadership,”

LaSalle Exiension University, Depl. 864-L, Chicago

(H REPAIRING]

AT HOME Yoo ean learn by our moiern aod

artginild siatam ol instruetlbon every part of tha Walch
Repairing Trade at home. You can enrn money whib
lewrning nod prepare yoursell for & well paying

.‘,,1 pomitiog or start in bopiness aiver completing oor
 prte cowreg o metruction, Good wateh ropairers are
in demand and generally earn very good slacios.

For particulnrs spply to the

Wisconsin Schoal af Wateh Repalring
524 L. Masan Si., MILWAUKEE, WiS.

) 100% Improvement Guarantead
We build, strengthen the voenl orpans —nof with
singing lespons — bt by undamentally sound and
aclentifionlly correct rilend exers o« o« RO @bsolute-
J}'.y'llr]-"'.l'h'rl'1-|l|r!’i[-r-|'||,‘,'|.r.}'4l-'1'.|_"1 sorepeaking voles
of dennd W oo Wrike for wondarful voles bock—aent Iree, Laarn
i Nu Ligrnigre st
Y. vy Wiviled 17 years unless migmed by paien

PERFECT VOICE INSTITUTE, Studia C135
G4 E. Laka St., Chicago

Tou:‘cmmcs

it fimw have Lhe ¥ ¥ w il

& WELDERS

Auto Mechanies and Welders are in big de-
mand, Complete eourses In areani
acet ylene welidlng, body and fender
hum plng, speay palnting and metal in- |
Ishing, "ay while you learn, Enroll now |
it special low rates. Write today.
MICHIGAN TRADE SCHOOL
3758 Woodward Awe., Detroit, Mich,

Be an ARTIST

MAKE 550 TO S100 A WEEK !
Many of our sucessilul gtudents are now making
blg mopey. Our simple mothods make It fun to
Lesim Cummerslal Att, Carbosoing and Designing 85 lume
in spire time MNew Juw Loltion mis Write fior big fres
ook, “ARYT [or Plessure spd Profi," teday. Hinie sge.

STUDID 128, WASHINGTON SCHOOL OF ART
1115—i5th §T., WASHINGTON, D. C.

Begin Today. Write for my Free Rook, “How (o Be=
pome @ Gosd Penrman,' it contalns specimens  ard
tells how othors learned to write in spare time.  Your
name olegomuy wrliten on @ card I you  enclose
| stamp for postage, Write poday. F. W. TAMBLYN,
418 Ridge Bidg., Mansas City, Mo.

Cirenter oppor.unities Ddw 0 S vertsng
Leoarn c“[t,' pnd guickly in spare time. Prae=-
tical work., No text books. Odd established
aschool, Low tuition—Esay terma. Send for
Jrea booklet of dnteresting {nyormation.
Page-Davis School of Advertising
Dept. 135-€, 3601 Mich. Ave., Chicage

WHY NDT epend spring, summer, fall,

gathering butterflles — in-
sects? T buy hundreds of kinds for collections.
Bome worth 81 1o 37 esch. Simple ouldoosr work
with my Instroctions pictures, price list. ProfAl,
Pleasure, Send 10¢ inot stsmps) for  Tlostrabed
Frospectus, terms, before pending butterfilos. Mr.
Simclair, Dealer in Inseccts, Dept. B, Boxn 14324, San
Diegs, Calif.

12 FEMALE
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XTRA that it is Easy

to Learn af

MONEY

#10 to B35 o week

Yea, you-— nnybmly ean
muke o lot of money right mt
hame, and what'§ more, hava
real Ton doing it. Wa ahaow yuui
bow, wa [arnish everything peces-

pary on an easy basis.
COSTS NOTHING 2, =
about oor
lan, all details nre glven you free. Writa
today for idea keook (all'of colored plotiares telling il

nboat our methods which bave made se many pmrFI!-;
Inll::p-n-.lrrll:. Lenrm how Hl;:r It kst imakee Croem 100

per weell in the most delightful boms work you cun e [ ] RA D I o
glna. Don't miss this epportunity. Wriks New--1's FREE]
FIRESIDE INDUSTRIES, Dept. 66-K, Adrian, Mich. in
GOVERMMEMNT STATE
v 4 REREITDN | courow FREE SAMPLE LESSON
BRINGS
- '

Jobs in AVIATION Get training now ; Clip the eoupon and mail it I'm 8o sure that
 ny * ¥

el knto Ameriea’s fastest growing, most sciive iodostry. H ;l ¥ ot T St R T i T R petvarsh ECm B
o good ol In Radlo that 1'[ send you my first
lesson free. Examine it, read it See how clear
and easy it {4 to understand. Then you will
know how many men with less than a gram-
mar sehool edueation and no technieal experi=
ence have become Hadlo Experts and are
&immg goml money a4 & result of my train-

uge

] % nnal gommercial oeders neean plenty of goud kich paviag

foha, et youe teaining HOW in AERONAUTICAL ENGINEERING.

CENSED MECHANIC, ADMIMIETRATION. Alss spoeind short

courses, Low tuitien,  Esmy terms. Doy snd Evening classes,
bookiel “Avistion As A Caresr.™

Writa for
AERONAUTICAL UNIVERSITY, Dept. A.
Curtiss-Wright Bidg., 1342 8. Michigan Bivd.,Chieage

Set Servicing

Many Radio Experts Make
) 4 The SECRET of Jis:rif¥ie s 0
N PAys MRy N. k. aliaist aars, the Bndie Industry has e from
o 1. men 8200 to §1,000 ;r-nw 1;..£||.:f T Bndreds uf pililians of dellare, e

A yedar, Full time memn 30000 mbs lave beea erented by bhis growih spd thous
TO MAGATZINES, newspapcrs, trade jn“m_;.!.u.. ndvortisers. Learh how

Get Ready Now for Jobs Like Thesa

Brondensting stathes s enginesrs. operniors, sisbion
managers ond pay wp bo S8 & yesr. Manufarturers
comilnuskiy employ tesiers, laspectors, [irmimnen, snginsers,
sarvioenen, buyers, Iof p.|u paying up to BIL0G0 & year.
Hadiu operators o ahips enjoy life, s Ghn world, with
board mnd lsdping Ires, and g=t goe l:rr‘il! }Pllhld-i‘l Dernlers
ax phhers empldoy stevicemen, ankesmn L i
. mod J.Ivu]im-x hl

make ns mueh ag 830, =ands mors will be created by lis continusl develapment.
o thke tho nil of pletures wihnted. tench ®ou At home, in

- AL m owiih the rght tmiming=the
$50, 370 o week. H:E:’ﬂ:: 7 i by thie N, B L, Caurse—have
" stepped ito Hadio s ig kuneesses over their formser
L]

Fn e = e B R e e e ©

aney with - Caner, slle mll mbout moneysr FLLLL -
Lies ;t'tl & fnscinating 1. Write NOW. UNIVE I-IEL Rﬁu‘rgn-
RAPHERS, Inc., Dept. TH, 10 West 33rd Street. Mew York City.

: s, and pay ap in §706 a week. ) tells you
Operator FOLLOW THIS MAN | proadcasting Stations v, i 2o many olher lnjerining Badle b
H'.“ Baerei Bervies Operator Mo, 35 = on the _jalti’ oertain,  1elevishm, short wave, lowml speaker sywlema,

A Running down dangerous Cougterfeil Claig. Employ managers, E..u.-, Hadio, sutamoldls Radi, aviston Radir—m every

tule Bager prinia ln‘rml.l.rrlul*d :irl'r!nlulu. ;!mr. 'I.'H!!'IT‘. u:p%mt:lm rancly, developments swd Improyemenis ore inking place.
he  Confadential  Rrport natallation and main- Wook
Fl‘EE Operaler K. BE_wiets ts tenance men for jobs Many Make S5, 510, 515 a Extra

Ada chief, Wrils for iL = a In Spare Time While Learning
| _ Earn @ Regular Monthly Salary f”""! up to 35, The day you entod] 1 start sending you Exirs Money Job
YOU ean become & Finger Print Experi af lioms, Bheets which guivkly show yuu how io do Redio mepmic
in your spare time. ni small cost. Write for son- Jubes gaiman misst every maighborhood. 1 give you
1inl rl.:ll reparl snd details. Literatios will pilans snd ldems i el have isade pood e | ime maney—
ROT be sent to boy under 17 vears of ape. B3N 1 B 1M year==_lar landlreds of felres. ',‘.’T Caurm
INSTITUTE OF APPLIED SCIENCE s famoes =s “tha Cammes Shat pays for Sesll.

{:-““ Sunnyside E.'-:- i Free G4-Page Book of Facts

135 icago, Il th w. I sddition tis the sample lesson,
Sept. st o b e Rk, Ikl Hawards in adiod! 11 bella
o nbenal Lhe epportunities in Roding tells you abonk m
Eunr-t. what cikers wha lieve Laken it de didieg ss

bng. This offer is frea o any smbitioos fellow myer
ﬁhtr!:- -,I.II:“ ;‘irl.lul sail whnt Hadin offers Fou ecitbost

Laud '"“- Systems tho slightest obligatkon Muil eoupnn in an envelaps o

paste il @i & penny |lnt;lld. ACT NOW

it Intermt?d In wmt'.-tl{m nlﬂ uwmr.lhuiqlldﬂ'.tz:iwer Tuatadiiti o and
0T P » ¥OU WAL i OTULY T o E Tl v o ax= nH L] il RET V=

nlnf;w& ¥ to !Tl.uilm.- news, m:ﬂmﬂ:gfmmm. deslgna] lee work 8 another J. E. SMITH, President

and plans; touring u8d camping: laws, and directory.| growing, money mak- Natjonal Radio Institute, Dept. GHP
Profusely lhistrated. e Trallerlte's guide. 10¢ l;ﬁluuﬂ o Fny Washington, D. C.

For 12 issues mail 21, or for sample copy. . ..
TRAILER TRAVEL, FMB, 180 N. Michigan Ave., Chicage, Nikssiy

NEW!! MIDGET POCKET RADIO
$233 Fanis

v/ FREEmwo

J.E.SMITH, President
Matienal Radle Institute, GHP
Washingien, D. C.

I want tﬁ tnke advnnl'r'.ﬁg [“l-ql;yn%r
\ . fTer. Send me your Sample
brows, whital: KO tubos, ?,e;-tun and your bu’uk. “Iich Hewnrds
batteries, or eleotrical cone in Rudio.” 1 understand this request

Fite in mny small pocke i
nections nesded! XNothing o l dues not obligate me.

easily, Weighs only 4 oss. as
ehown, Ceomas in four beauati=
ful coloms; (Black, green,

wear of meed replicensent— 3
will last for years—aonly one (Please write plaindy.} |
e % B 1 e e (B L AT S B Py 4 | L TR

~ moving part! Separates and
rerrives  hrungeast i
benutiful slear tone, Range up to 50 milles—XMUOCH GREATE
—vg littls siathe or interfersnee]! Can bs used by ANYO
]

CHYSTALS TO ADJUST? Alsoliutely somn plate with o et ime o ADDREBE., o e s st b b s st s s b ok b B YRR
wse while in hed, hoftels, nutos, oilbess, oy by iy e '\II_

rﬁ:n'ﬂur;f;d or messy hookn 1-_[-:"‘ kr'h- ¥ n seeond ta eomn ! BEANDE OF “2 FR“
BATIE cD OWNERS. THESE A ACTH, aly LMD [y el man - —

3199 plus postuge o srrieal ue seod 52,08 (Cush, .‘.Iulyr;i.lrdl':. Cheek). Idenl GEL |4 5 . cveems o BTATE v siaua
Chmraniesd. ORDER XOW! {(Forcign orders S8 extrn]  (Siate eodur.)

TINYTONE RADIO CO.. Dopt. P-8, KEARNEY, NEERASKA — —— —————— —— ——

When writing to advertisers please wmention Popular Mechanics
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EQUIP YOUR

Build your svehicles with the
vriginal patented Musselman
Dioenut Cord tires and wheels
Dieveloped by the ordginator of
the nir wheel for airplancs.

Huuls hesvier londz with about
1]:&” the effort. This tire re-
iuires only 12 to 15 pounds wir
to carry loads up to 200 pounds
per wheel without stroin.  Abe-
sorbs road shocks more com-
sletely  than any other tire
Luilt. Consts from 25 per cent
to 100 per cent farther as well
as [aster. Single tube con-
struction—designed with a con-
gtrictive foree, New Cord
Angle construction with great-
ﬁ' sidewnll Aexibility and longer
e,

The Tiffany of tirea for build-
ing or installation on wagons,
scooters, bicyele trailers, wheel-
burrows, midget auto's derby
roeers, lawn mowers, factory

trucks, street markers, hoat
dollies, heer trucks, utility
earts, wheelchairs and scores

of other vehicles, Write today
for literature and prices.

1o not

tires,
chmsuis

contral.

Working blusprint draw-
ings of any vehicle illus-
trated bere 15¢ each, If
you ean handle o saw snd
hammer you ean build
oy of these vehicles in n
few evenings spare time,

WIN EVERY
COASTING CONTEST

Every derby racer or midget auto
equipped with Musselman Doenut
tires and wheels bas an advantage,

handleap yoursell by using

liifeflor tires or tires thar infringe an
the Mussplman. Infringing products
nre never equal to the original. Get
this =et for constructing clther o
corsting derby racer or o midget
dute with these Musselman Doenut
Cord tires and ball bearing eadmiim
plated dise wheels and have no re-
grets. If you are out to win consting
races you will need the fastest tire
anid wheel comblnation buiflt.
and wheels that will also stand miles
of punishment. This means Misspl-
man and nothing but Misselman
Our detailed working blue-
prints show you bhow to bulld vour

Tires

with good self-equalizing

brakes and o stendy, sufe steering

These blueprint drowings

wre Lie separately but furnished free
with every set ordered. Write today
for FREE illustrated liternture,

MUSSELMANPRODUCTSCOMPANY

6247-H St. Clair Ave.

—————————————————————

Cleveland, Ohio

POPULAR MECHANICS ADVERTISING SECTION

—.~ \ ELECTRIC REFRIGERATION

.= land AIR CONDITIONING
— - '8 Young man—here's the easiost, quickest

wiy to big pay and s real future. Get into

Air Conditioning and Elecirie Refrigern-

tinn NOW, Worlid's fastest-grow-
E’ " 1
CoMPERE0N Srrat e E'I'J
=7 =

ing indusiries. New, unerowded
[ -
E b RTELivEN
i |_D.lr1l.|.l'l

feld.
U.E.l. Training

Easy to train in spare time ot home
ms expert in Instulling and Servie-
Gets Men Jobs
“"Had no troulile locating

g, Planning and Estimoating, ol
kinds of Air C[Imrlifinl:mg nnd Elec-
tric Refrigeration equipment, Take
your chnlw:- of offine and shop posi-
tions., CQuick low-cost method of
home study npprnvml_ by leading
rnnnufuﬂuren, P‘ruI't]lrnI work in
: ; e lnboratories and Employment
! i betier th =) . 5
Lul;nrl_-réd.lur'mi“' tn 7;: Herviee free. Low fee. Get free
"Bl 5 LFRininge, o ; T
gﬁr“mm'w é’."”l e book telling the TRUTH about
S0, 1o B, Okla.
fWell matisfled with T,
E. I. Training: sarnings
avernge B34 B week.'
W, B.. New York.
sSpcured employment
with C. & g  mme ol

big opportunities in Electric Re-
frigeration and Alr Conditioning
and how U. E, 1. Training GETHE
MEN JOBS, Write giving age nnid
present occupation, stating which
imhm:r}' nterests you most,

Utilities Engineering Institute

Established 7027
AM-410 N. Wells 5., Depl 56, Chicaps, 1L

Stammering Permanently Controlled

Write lor fres Informatten aboui The Lester Teshnlgue for the contrel of
Biammered BEpsech, Lestem V. Lesten, Direcior,

CORRECTION IT: « ¥
2918 Burnet Ave. .

POTATO CHIP BUSINESS PAYS BIG! ® 35

make Sensational bew ‘“Greaseless'™ Polate Chip and sell for 385c a
Ity Hig money spare or full dme, No experience needed. 1 tell you
how o gel stores o sell for you—how (o make profit fdrst day. Small
Investment buys ocomplete cquipment. Write for FREE FACTS tondy ]
G H. Hardt, 325 W. Muron, Dept. 58, Chicago.
Forms to cast Lead Soldiers, Indians, Trap-
pers, Honters, Wild and Farm Animals.
239 different forms to select from. Every
form guaranteed to cast perfect figures.
Send 5¢ stamp for illustrated catalogue.

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

GO TO "_'9
HIGH SCHOOL

Armia o which you re-
ferred me . . . taking
full charge of Seryvics
Department.” H. B W.,
.

¥
4
iy
[+
o

IN BEDROOM SLIPPERS!

Ir vour feel the need of a high school education — regardless of
¥our age — you can acquire it in the privacy of your own home
after your day's work is done. Mail this coupon for information
about our modern and widely recognized high school course,
Thousands of adulls are siudying it every might!

INTERMNATIONAL

CORRESPONDENCE

sCHOOLS

Box 5628-H, Scranton, Penna.

Explain fully about your eourse in the subjeet marked X:
(O HIGH SCHOOL SUBJECTS
L1 Automobile Course Architesturs
L] Conerete Comstruction Radino
L1 Civil Engineering E

Chemistry
[J Elestrical Enginearing

Avlation Engines

T PR PR P RPPRRRR. | | ——

Address

When writing please mention Popular Mechanics
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WE QAN TEACH

YOU DRAWING in
your own home during your
spare time. Thirty-five years of
successful teaching proves our ability.
Artists receive large salanes.

Write today for Art Year Book

ScHI*APPLED ART
Dept. 106C, 10 E, Huron 5t,, Chicago, lll.
DEGREE IN

ENGINEERING 252,

.5. Dogree in Electrical, Clvil, Chemical, Radls, Me-
ghanieal or Aeronautical Engineering in two years,
Located In an indusirial eenter with that Enginesr-
ing atmosphere. Earn board, Low twition. Prepsraiory
Department. Enfer Sopts, Dec., Mar., June. Catalog.-

InpianA TecunicaL COLLEGE

220 East Washington St.. Fort Wayne, Indiana

R AR T
L an Bchanic & o Y. L
LEARN

AVIATION
AT

courses correspondingly low. You can
LOW

work out part of your tuition. Old re-
linhle school, expert instructors.
equipment. Located at busy al
near two large alrplane factories, Write
for catalog.

ROBERTSON AVIATION SCHOOL

Degd, 100, Lambarl-8. Louis Munkcipa| Alrpar], Raburiem, Mo,

Make $40, $50, 560 a Week

Free book shows how to get staried guickly, You'll be surprised ai
tho mmazing profit opportunities in the poaltry businnss. Wharever o
live—whatever you do—it is casy to start on a spare or fall time basis,
Frea baok tells nll. Send for “llow to Raise Pouliry (or I'ro You

learss right at home in spare time by methods enidorsed by collegos and
leading poultrymen. Know how o get the maximum profs from i
teroating, homlthy work. lrop-elad sgresment protecis you. We hove
gere pareed higndreds lor gomd jobs nnd bosinesses of their own. Write
nvw tor free book. No obligation. MNational Poultry lastitute, lne.,
Dept. 30-B, Adams Center, New York.

"Why VOICE Students Fai|

SENT FREE No uuanm to Buy
W you aot guichl—ws will s et —ior

30 days’ frea resding _F.-‘ Valen H:ﬂi thim
niosing stariting YOIUE FACTS thet
hundreds of delk ta evory mADL of WOEER
senking am bl woles lor ehiher slngl
B0 dava' lres rending—ibhin sdn
wims, FotisFs 1 —Uhet"s sl
EUCHTINGER

BE AN ARTIST

mAy sy

Splendid opportunities. Prepare in spare
time. Ensy plan. No previons experience
peeded, cominon school cduca ufficient.
Cenil for iree booklet *Opportunitios in Pho-
tography"', particulars and requirements.

American School of mﬁi:"ghl' e

-ﬂ,t Hw 3601 Michigan Ave., Dapt. 135-C,

““_ HowTo Secure A

GovernmentPosition

Tells About These and Other Positions
RAILWAY POSTAL CLERK —
$1850 to S2700 a year -
POSTMASTER $1200 to $2500 a year
POST OFFICE CLERK 51700 to 52100 a year
R.F.D.MAIL CARRIER $1800 to $2300 a year

FHEE Boo“ fells how I ean I|r-1|:rl|;:r|u

get a Covernment Job
For B yeard I was Clvil Serviee Examiner—have
helped thousands. If citizen 18 to 60, you miay
qualify. Cet ready NOW for o Government position.
ro¢ book.,  Write or mail eoupon TORAY

L PATTERSON, P

i L
Pleasesenid me your free book “How to Secure s Government Posltion®
Ho b1 e Sl I e S o Ly S U Gt
Address. . ....00n.

Bend for
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BEA RADIO
EXPERT

LEARN AT

HOME FROM
THESE REAL

RADIO
ENGINEERS

Kandsll Clomgh
Chinl Engineer,
Clowgh-Hiengle Coy

E. E. Gramer
Chicf Engineer,
Standard Tranps-

! Learn Radio from these men! Just see
former Larp. |

who they are! All top-notch engineers
—splected by the grent Radio con-
rerns they work for to supervise and
direct your Training., Learn Hadio
the way Big Radio Firms want you
toy leurn it—the Shop way—the prae-

Marl £ Hasnal
Chiel Enginaar,
Zomith Hadic Corp.

F. M. Schusil tical way — the real money-making
Hanadiy Enginear, Wi, N
{iencral - Houschold ':jhi'_i" the Radio & Television In-

Utilitios (Cirumow). - .
. stitute cun offer you this chance to

learn Radio from real Radie En-
gineers working right in the heart of
the Radio Industry.

Or. C. M. B'schbum
ltndis Engineer,
i, Mallory & Co.,
Afrn. of Mo Ap-

A i | MANY R-T-1 TRAINED MEN

50z IR
€

Get out of the rut. Fit vourself for
Concarns

good-pay work in Radio — the held
ENDORSE ZAis

with s future. My FREE book tells

how real engineera train you quickly

TRAINING cased and inexpensively right In your
RECOMMEND own home and in vour spare
time.
_-1','._ .1'_ ¥y 0 U
Turn Your Spare Time Into

Money
Muny R-T-I studentas make §5, $10,

CROSLEY = PHILCO $15, nod more, & week In spare-time
STEWART-WARHER  work soon after enrolling. 1 send you
GRUNOW instructions which you should master
STROMBERG quickly for doing Radio joba commeon
TENITH in most communities—nplnns nnd ideas

44 m whieh have helped hundreds of my

“boyve" pay for their R-T-1 Troining
with spare-time earnings.

Good - Pay Op nities
Everyw

Nrvsileasting Btathmns, Fastories, Desbers and_ Dis-
wpilst wnd others jll e “tralmed™ men, sod ey
W"ir Wi m year. Al Craft smd S8hord Wave

. Photn Cslls, Public Address Bystems nnd
wl Meiures have erpnied Choussnds of good-
Ly This s a bia year for Radio, New de-
-\..-ﬂ.pr.u-.-.u in teceilvers alons, demand up-tie-dste
rrubned] terkubal mew, et the facis b my free
| T

RAY D. SMITH, President

GET YOUR FREE
BOOK—NOW

Mead about the sen-
aational endorsement
ol R-T-I Tralning—
ahout the exeluslve
features that make it
s outstandingly sue-
pisaful — about H-T-I
Worklng Outfits and 5
Advanced Courses fur-

Flinak
=

lshecl without oxtra
cost. Act today, Mail Radie & Television Institute (R-T-1)
the eoupon. here {8 2130 Lawrence An.i Dept. 1-C

no obllgation. Chicage, L

MAIL FREE
COUPON BOOK

"
RAY D, SMITH, President
B itadio & Television Institute (1-T-1)
2130 Lawrenes Ave., Dept. 1-C
] Chicago, 101,
Without obligating me, send FREE BOOK about
'nrmn-—tlmn and  full-time HRadio opportunities and
how I ean train for them nt home.

1, . T ———

i
|
lNumc.._... '

l Address, . ...

...... s caaina s ENEMED. o5 0400

City e e B
5w N N B 58 B B B _ BN R B

When writing to advertisers please mention Popular A chanics
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Spare-Time Sailor

“Enclosed is a photo of a model I built
from your blueprints of the “Sovereign of
the Seas.! I spent 860 hours of my spare
time and am happy over the result. I
made all the parts by hand, mostly from
scrap materials.”—Leroy C. Besheck, Chi-

cago, I1l.

Time to Go to Bed

What time is
it when the
time from mid-
night to now is
one-eleventh
of the time
from now to
midnight? My
wife says it's
time wasted.

—Puzzled.

Posy from “Down Under”

“When in doubt about the lasting qual-
ities of American engineering products,

e Eclitons
MAIL BAG

all you need do is refer to Australia’s fast-
est trains. These run between Sydney and
Newcastle, Some of the cars used on these
trains were built in the U. S, A. fifty years
ago and today may be classed as the best
riding in the state. They are drawm by
our fastest locomotives and,at fimes ex-
ceed sixty miles an hour with wenderful
smoothness that could not be surpassed
by builders of today."—R. Larbalester,
Bexley, New South Wales.

His Home on Wheels

“Here is a snapshot of a trailer built’
from your plans, with the exception of a
>

- > = e =~ ;
b}:;i--ﬁ

& - ™

‘V' front and using materials more easily
obtained here. The weight is 1,200 pounds
and the pull on the ecar is hardly notice-
able.,”—Russell Jones, Ashland, Ill.

Myr. Lierle’s Problem

“Is there an electrical method or any
other way by which carbon may be re-
duced to a colorless substance? I have
some papers on which there are starnp
pad marks (carbon ink) which must be
removed without defacing the paper. Is
there anything that attracts carbon like a
magnet attracts steel? Any suggestions
will be appreciated."—Geo, Lierle, Jack-
sonville, Il1.

{Continued to page 34A)
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.S TPERCHARGE
PRINCIPLE

SAVES GAS

MORE SPEED
ﬂG'RE PCWES

uh_a(ER STARTING

Guaranteed
Gas Savings

USERS REPORT
MILES MORE

TO \ = thr-mrltc proves fitself on
PER GA“,ON , E Carbu urefor Conlrol O ok It te s S

quicker plck-up, ard more power
or It costs you nothing. You can
Instantly tell the différence In
added power and motor performe-
ance — you quickly notice the
cash savings on gasoline,

Fits All Cars

VACUMATIC Is constructed of
glx parts, assembled pnd fused
Intoe one unlt, correctly adjusted
and gealed gt the facfory. Noth-

MOTORIST SAVESp=-~ " ™ BaeATHEs’
{1802, YEAR :

smashed down the barriers to perfected com-

bustlon! The new VAOU.MATIC solves the secret

“On an Internntiooal #r en n of greater power! With almost magieal pction, this

ft‘“:_':t'_f]”[',,““ﬁ;;”‘;}““”" o jaie & mmazing Invention Instantly puts new life and pep

Beeley, _f": § In any motor, It adds mileage to every gallon of

pnsoling , . . produces spllt-second plek-up, sensitive

accelerator response, quicker starting, greater
speed and smoother running

“On my V-8 Ford, It works mirecles
Its added power, nccelfration and top
spoed has sold me The reanlis are
unbellevable."—Ralph Flelds, Moss

“Very glad to say, the Bulck showed
af Increame of O milea mors per ‘ll.-
lon.=—d. V. Growe, Weshingion,

“On my Plymonth, T obinined o avr-
erage of 22 miles per galloo, ma in-
erease of 7 milea his mrans n RAT:
Ing of sl.. s month or $150 a year."

—F. 8. Peck, Calif.
“It saves me one gallon a day. 1
bad ta bay 6 gallons each day—now

ocaly 4 gallons."—[L. V. Hweel, Fa

certalnly rons smooth-
wwer mnd sbap to It
AMatle on"—

My Chevrolet
#r, has more
sines 1 put the Vaco
J, H. NXelown, Minn,

“Om my Dodege B 1 am getting 8§ more
miles per gml., with more power ani

plok-up which s nll anvone coukd
mk."—Lee D. Estp, Callf,
“] have fwalve Vaen-matics on ears

now, anid they all show an Increase
in mileage, The ¢ar owners are Yery

Qilmatiés - Nothing Like It!
The self-starter—{our wheel brakes—knee actlon—
stream-lining . . » nnd now VACU-MATIC[ The
senantlonnl monev.-saving Invention! With It, en-
gineers hove achieved a practienl means of bal-
ancing air and gasoline antomatically for all speeds.

Vacu-mutic Is entirely different! It operates on the
super charger principle by antomatically ndding a
charge of extra oxveen, drawn free from the
outer alr, into the heart of the gas mixture. It Is
entirely AUTOMATIC and allows the motor to
“breathe” at the correct time, openilng and closlng
putomntically ns required. No 1dling troubles—no
carburetor ndjustments necessury. It 1s so simple
It will amaze you—so proctleal It will save you
miany dollars on gas costs.

Agents and

Ing to regulate. Any motorist enn
attach VACU-MATIC in ten min-
utes, Once In, Its only reminder
s the surge of Instant power and
speed It glves to the motor and
the savings It affords your
pocketboolk,

Free Details

You owe it to yourself to know
all about this remarkable discov-
ery. Mall the coupon below,
Start saving pgns with VACU-
MATIC and enjoy a new driving
thrill! There's no obligation—ao
get the facts now | Write today |

“ h.lh.'.n.ml -,_}I .l! ITP?.T..’ .[HM Salesmen l THE VACU-MATIC COMPANY |
o SUTLR, 30 ST DAE EAToR Se TE17-208 W, Stare B, Wauwatosa, Wis
= |.--'-L-~-I " ' J'.-r:'l'-..nlr RVET- VAOU-MATIO offers a I Gentlemen: Pleass send me full particulars concernin |
nged o0, Also better piekap and % Splendid  opportunity for the Veeu-matie and detalls of your Free Offer, This
smoother runniug. — W, Lyens, Calif nnusual sales and profits, l course does not oblignte me lo any way. |
“l } b Incing Vacu-matles on Every car, truck, tractor
f;,..-':cwm.-r%:,{:ﬂi r:tr-gl_ n;:a[nn:;.r"u nmnd mnmr{rcle h?wm-r IA I Name P banEsEEmgamnes wwias
pleasnd."—JF, W. Donahug, W, Va, prospect. ‘nluable terri- I
[ﬂHEH now bfl“‘ .FBIIIIE(L I Address 8 [ T P T R T Y R T R -
Check and mail CO . I s R R PR cessssas DENER: sosnannmns l
o eck here If interested in selllng proposition.
ﬂn?l.ﬂﬂ-ulﬁl‘lﬂca. Wauwatosa, Wis., 1— = == = o= o o= == == o= o= o == = J

When writing te advertizers please mention Popular Mechanics
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PHOTO-ENGRAVIN

HlEh School Course
at Home

Many Finish in 2 Years

You can complete thissimplified High School
Course as rapidly as your time and abilities
permit. Equivalent to resident school work
—prerarca vou for entrance to college. Stand-
ard H. S, texts supplied—Diploma, Credit for
H. S. subjects already completed. Single sub-

i’l.‘('lﬂlrd'l:s!rl.‘d High Schooleducation is very important
or advancement in business and industry and socially.

College Entrance

Durin st 14 years, our High School duntes
hawve ﬁﬂ:n .'i";lmlur_ﬂ o 531 th#un-m 'I_Jnﬂ.g-rmues.
Colleges, Junior Colleges and MNormal Schools—B0T,
of them without entrance examination. Course also
prepares for teachers” certificate and pre-professional
examinations.

Business—Industry

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

In Industry—Mechanical and Enginecring lines—
rou must have at least an elementary knowledge of
*hysics and Chemistry—be able to figure quickly and
accurately —know something of Mechanieal Drawing
amd blueprints—and be ahle to talk and write ac-
curately and clearly on both your work and ordinary
topics of conversation.

Our High School course meets the preparatory 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

Bea ”igh Schoo] Graduate! [’rr\-p;.rf yvoursell for promo-

Lo jn Businessaand ndus
20 Other Courses

try —ior the Professions,

College Entrance and o=
kvt TH noded] Fdoealore, En-
ipeere, and Husinnsy Men

cial success. No mattet
what line vl May select,

el propace onr gpecinl in- High School tranming will

miricin material, which = prove invaluable to yvou

uned by many resident schools

o] cwlbeges, 11, 5 Navy, and

Crar muoelerate fees cover
Provinee of Mantoba, Cannds, all instruction, standard
We affer vou gquality trininie

ui hime for the best- paying
lines of Indoetry snid Business,
ns listed in the coupun,

textbooks amd Diploma.
Euay monthly termes. Get
whead i Wife, Start your

training NOW!
Mail coupon for information about line that interests you
American School, Drexel at 58th, thl:ngq

— T ——— -

American School, Dept. HC-45 Drexel at 58th Dhictlu

Tell me how to train for success in line checked, No
obligation. O High School Course
DAccounting & Auditing [0 Diesel Enginecring
O Architecture & B'lding [ Drafting & Design
O Automotive Engin'ring (O Liberal Arts
OBusiness Management O Private anrntnr;.
CCom’ ercinl Acronautics O Hi'er Ac " @ (C AL
OElectrical Engineering [ Highway Engin' e
CElectrical Refrigerat’'n [ Mechanical Eng'r'g
D Alr Conditioning : Hadio & Television
JCivil Engineering CSulesmanship
OComplete Law CSteam Engincering

heEn wyiting ple

ase mention Popular Mechanics

LEARN IT
AT HOME

We Furnish . equipment and materials

including large phuto-enm? CAMErA oomplete
with lamps, lens and sereen, hm you have nn-
Ished the eourse you ean establish & good payin
independent business with the equipment furnish
or work for others at a big salary. oto- Engraving
oiffers greéater bmrlh;itlﬁ;iﬁ]‘ :31.1: any ofber Ind;!r*;rr.h'i\.r!rt
o pantire ln thls msue of x| K N
o | [ {I:Irh au..t.l.r-:::-;; m::lnnﬂrl‘:u:l:b:::.’ll:'.z “'::ll:i" llp:;:;

it ow | Por oar new illstraied catalog whick was engrs mh wgslgiment

i
-|rn B by

10 lunksas | woch & we Nirnlah. ¥oi will aot be ahligated s any wav by srlting
wily for §15.87. Aarora Schesl of Photo-Engraving, Dept. 186, Asiare. Ma.
L e L

ARTISTS MAKE MONEY

Find out your ability. Send name, age, occupation and
adidress for Free Voeational Art Test.
Federal Schools, Ine., 0138 Federal Schaals Bdg,, Minneapalls, Minn.

Earn Cash qr Home!

g/ Mra, M. M. earned $267 in 3 weeks (sworn state-
F ment) ralsing mushrooms for us In her eellar!
Esseplional? Yes, bul yeur cellar, shed, burn may b suitable 1o
being woderats imeoene. Book. pielures, simpde fres. Est. 1008,
UMITED CO. 3048 Liscein Ave. Dapt.TH CHICAGD

SHES AUTOS
2 Like NEW/

1 PAY'S % 72225 HOUR

AR-NU refinishes any color  automohile

easily, guickly and ecopomically without

; palighing, waxing, rubbing or painting.

‘\ : JUST WIPE 1T ON WITH A CLOTH!

Maglc-1ike fluld covers old palnt with tough, elastie coat. Absolutely
ent, self-leveling, self-pollshing, Guaranteed, Lasis & fo 13

months, Equal in beauty to repaint job costing 310 fo £35. Wriie

for Free Sampla 1o |n'n1.|~ our claims and Territory offer,

KAR-NU CO. Dept. D-30, Oakley Sta. Cincinnati, 0.

AUDELS Carpenters
and Bullders Gmdes
' 7 4 vols.%6

insids Trada Informatien
for Carpentars, Huijders, Joins
ere, Mullding Meohsnive sod
all Woondwarkers henn
Guldes give you the short-rut
instrictiops that you wani—
ineluding new et heds, peas
walugiona, rihu.u, FEIA lur]
FIEY LT i e s, AR
BAFY Dragreesiye ipimi [OF Dliw
appre ke Fiod l!lrd-‘hi A
r.fir-rp sl dnily Eelper mpad
uick Refemace for the mastey
woekeT Crrpenbafs  syery-
whors are using thess (Goides
ne i Helping Haiml iv Eswier
Wiark, Betier W 1'r= siad Hat-
tey Puy. To pet Pl
ames lop vljlllrlf !;Eulllc_'rnﬁh
in and mind the = ™
lmfdn Trade Information On:  poN kioe

How o use the steel square—How 1o file and set
sawar—How ta boild lurniture—How 1o use s
wdire ox—How 0 use Lthe chalk line— How 10 ase
rilea and seales —THow (o make joinee—Carponters
arithmerie—8olving monsuration problemes—
timatineg strengeih of timbers=—How o set girders
ameil aills—=How to frmme houses and roafe—[How o
aatimate coata—llow o hild |'|l.rl..l.ll.1l.. i FES, ES-
rages, bungalows, ete,—How to rosd and droaw
Mans—Irawing up eEperifications—How Ww ox-
eavate—How to use sertings 12, 13 and 17 on the
sioe] aguare—How to bgild hoirtes and seafTolde—
skylichre—Mow to baild sisirs—How to put oo
ineerior irim—How to hang doors—How 1o lath—
lay oors=—How to print.

A EE AR ENAECANTAN NN SR EESSIIEEEEEERENEEEE R

THEDQ. AUDEL & CO., 65 W. 23rd 5t., New York City

Mall Asdels Carpenters and Nullders Guides, 4 vols, on 7 days’ {ree tral, I OK.
B owrill peimlt §1 0o 7 days, and §1 ponibhly anill 38 s paid, Oiherwise [ will return Lhem
N wlhlizailon unbees [ nen smiiafied,

Numw. .. AR A Lo it

Addres, .. ocoooii0nes

Devapatbm oo aia

Fielereaes, , . 3 P 1 I RS T |
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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 modern.
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 [ A
be the first step towards
changing the whole course
of your life.

MAKE MORE
MONEY

INTERNATIONAL CORRESPONDENCE SCHODLS

Box 5626-H, Seranton, Penna.
Without cost or cbligstion, please send me a copy of your booklet,

“Whe Wine and Why," and full partioulars aboui the subject
before which I have marked X: :

TECHNICAL AND INDUSTRIAL COURSES
0O Architeest O Plumbing
O Architeotiral Dyaftsman O Alr Conditioning
O Building Estimating O Bteam Engineer
0 Contractor and Bailder O Bteam Elsetric Enginser
O Struetural Dealisman O Marine Engineor
O Structural Engineer O Civil Engineer
a E:lm:l.nr:u.l Enginesr O Highway Engineer
0 Electric Ll.ll:hlinl; [0 Bridge Engineer
0 Welding, Elestric and Gas 0O Bridge and Building Foreman
O Reading Shop Blusprinta O Surveying and Mapping
O Tﬂbﬂl‘htﬂi Engliaeer 0 Hefrigeeratinn
L Tel one Work O Radie [0 B R Locomotivea [ Air Hrakes
0 E. B. Bection Foreman
O Mechanies] Dealtaninn 0 “..
0
o]
a

O Raating

0 Mechanloal Enginesr
Manhinist O Toolmaker
O Patternmaker  [] Boilermaker
B Bheet Metal Worker K
[J] Heat Treatment of Metals
Mansgement of Inventions
Liiensl Enginea
0 Avintion Engines O Fruit {rowing
E’ Autamaobile Mechanic 0 Pouliry l:"'q.rmi.ru
BUSINESS TRAINING COURSES
O Busineas Management [0 Business Carrespondenns
O Office Mansgemant [J Latrering Show Cards O Bigna
O Industrinl Mansgrment O Btenography and Typlog
O Traffie Management O Civil Hervica O Mail Carriar
O Accountsney and C A, O Railway Mail Clerk
Conching O Bookkeeping [ Grade School Bubjects
[0 Becreatarial Work O High Behool Subjerta
0 Coat Accountant O College Prepartory

O Mesrmaas

O Woalen Manulactoring
U Agriculturs

[ Baleampnshi O Adverilsing [ First Y Call 08 lak
O Bervies Station Salesmanabip u] lllmu.tu-:.; s 0O Flr;:::ln
O Wallpaper Divcorating [ Cartooning 0 Lusmber Dealer

esrnanship O Apartment Houss Management

N e R L T P T~ SRR
O it bbb b i i i T R e e

Present Powition... .
I wou remide m (nmnf-u Junl thies eoupon fo fhe [nfermational
Correapondence Schoola Canadian, Limited, Monfreul, Conodg

When writing please mention Popular Mechanics

POPULAR MECHANICS ADVERTISING SECTION

Extra Money 7.0m Books

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

These famous Pay-Ralsing, Ex-
tra Money Books have helped
thousands of others. Let
them help you ton. Check
this list and mail with your

SELECT
FROM
THIS LIST

nd Motor R .. $3.00
*'E," "'aé:.:f'é o310

O L P -
AUTO n:ﬂgu’mgq s
BRICKLAYING U

Cabins (Bulldingy
CARBURETOR i.n.ll Mllllla
New, Revigsed Editlon. . §2.5

DANCE
Inrh at Hnme Wlt-hnut

or a Partner, . . $2.00
DRAWING
and and perspec-

I 1.5
IIIT GLE.!.HIHII {F‘u:l:ll:lll
und D;er........_. 1 W

ELECTRICAL TROUBLE
SHOOTING
Motor Car and Alr s 54.00
FURNITURE REPAIRING
Finlshing and Decorn-
1T . « R
INVENTIONS
1500 Nepded , |

name snd address,. Pay post-
man on dellvery plus few cents
poetage. Send de stamp to
cover postage nnd ask for
éatalog of other books,

LEATHER MAKING
and Home
Tanning ......5.00
MONEY MAKING
FORMULAS
15,000 Practieal.......
MUSHROOMS
for Market...,..5LT5S
NEON SIGNS
Ounly book on, New. ...53.00
PATTERN MAKING
Exeellent New Book . , . $1.50
PLASTERING
Hu:;illuuu:t.bun Man-
ru.sﬂc Mnl.nllm
Productian Pasks §3.00
lAI:IIn Plh‘tll:s COURSE
'*Iew a-dll.lun Ew.-r}-
m-:rm’gnumu SERVICE
Manual. .. §5.00
nuln}:nﬁnnuu

ake 52.00
SHEET METAL
Constructlon Work . .. . 52.00

55.50

$1.25

Steam Englneer's License
How to E'Htliﬂ . §2,00
TAXIDERMY, HOME
Mount Trnulnm
Profit, Pleas 51.50
WROUGHT Ilﬂ" WORK
Prastieal. .. ..... 0004 §1.3

Bl i =———— 4
POPULAR MECHANICS PRESS

Room

200 E. Ontario St., Chicago

Famous Boat Book Shows How

Pay 1 an clei
Flﬂ-l..r lblo'l:':hll FrnIll
Y+ 200'E. Ontaria Bt
‘-_-u-n-l"'.""-\ Chicaga

A BILLION IDEAS

FOR ONLY A 3¢

stimg helpial guade to thomeempds al pragtic
||l|i‘}' mekimg bouks. 1t desrribes many booke of the kind 'rll'h |
want o know phout. Limited sdition et published. Bend ihres ‘i

et st ta g

POPULAR MECHANICS PRESS

HSend today lor |J:r 136 Popular Mechanies Hlusirated ]
I'.-u-ulr. Catalogues—"A BILLION IDEAS."

ul iafermative sl I

$TAMP

An inter-

200 East Ontarie | | ——

Cut down thie reslstnnss and fristhon that kesps
Lenrs Lhe best, ensisst snd
most practhes] wore of daing things, e md-

{ ED kdess. Cash

woil ffmim adreess

wrn BETHEAMLIN

380 Money-Making and
“ﬂ!ll.r Articles

s wiihy I 'H

AfrConditioning  LatheCpers

SHOP NOTES
FOR 1936

Popular Meehanics Shop Nates (or 1908 gives
yog 380 helpd s muney=making ideas,
showt puts nnd preciienl plans, 234§ pages of
wanhde igfermation. 708 illostrations. Spe-
nially prepared [or mechanies, bhandymen,
hnma warkshop fans, fermere—bor sveryvons
wha sés tools Lo maks things and do thines
Dirdey today! Clei Illl'r 182l Bhop Notes with
02 differpnt artlcles, Bend 30 crmin I<|r #l1 bEr
bouk. Both books Hﬂ[ pasaipubd for 1.

Auto Dwnper o akien

lelps Took Rinks
Blrctrical Kinks Workshop
Helgn

Popular Mechanics Press, Room 836-8, tﬁ E. Ontario 5t., Chicage
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1,500 NEEDED

INVENTIONS

1930 Edition of this remarkables soures hook for
.-—I in vt or |-:l it. F. Yotes tells what to invent.
what inventions manafsetgrers are looking for,
what will pay most money. Also gives new sci=

entific discoveries important to inventors. Enablea
yuu bo work on inventions that pay. Bimple, praciical fdeas,
Largs eloih-bound book, 2350 pages. Don't wasfs Lime.
Send §2.50 lmﬁund B4 00 for Ehis preatl book and
INVENTORS" NG GUIDE which tells you where
and how to ssll safely your patenied or unpitented nven-
thons to Its Ust of nescly 1000 bayers. thing Fou must
kmow aboat Bellimg Methods, Law, Royaliy Comirsts,
eloth §200. Bend
Money back if

Finanecing, Finding Buyers. M pages,
wo mansy I you prefer . 0. D. shipment.
nat mtisfied.,

Wirite for FILEE catalog of waluable books for lnventors and
mmple pages of above books,

Donley Publishing Co., 509 Fifth Ave,, Depl. P-8, New York, M. Y.

ATCHMARKING ax F NCRAVING
BY OUR PROFIT-SHARING PLAN

OUR GRADUATES SUCCEED

iOne of our Tows studenta started in & very small way—now
doing over $30,000 & year. Another in Wisconain, over $10,
tho first year. or nighs classss. Call or write for FREE BOOK,
Chicage Se¢ of Watch making, Oepb. 201, 155 N. Clark 5., CHICARD.

ENGINEERING, hru:.dmninz. avi=
RADIO: = i it o
maring atl.ll orse tel 13
thoro 1.r Nins months’ engl ng

mum mu:lnlunt to three years' e radlo work. Behool estabe
4. All n;ir_nnu: low, t_‘-ulozfr

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

|EARN WA

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

National pcompany peeds mode mes &l onge
om boeal rn-mful!lln n:.
et f b it GUF B s
i rrr'l'rthln':: ﬂu youl brand new Foard car aa
e ush Tame om :l-'ll'lwlrd et [ree

fnots. Mo ohlgntion,  Aet ¢
Aibert M, 1884 Monmosth,Gincinnati, 0.

and Make up to $l12ina Day!

Lat mesend yvou this fine all=waool tallored sult FREE
OF COST. Just fullow my easy plan and show the
sult to your friends, Make up to 512 Ina day easlly,
Mo experience — no ll:lru'lllln nl:ﬂlln'-.

Sard — FRE
Write today Tof FRET Getalls, ACTUAL SAMPLES
and “sure-fire'’ money getting plans, Bend |r'm: MonEy.

s i, P Tall Ca., Dept. 16
| soo o RESTE Promrees Takor Jeags, Wi

DANCE~ 5,

A whoele family can |
learn from one setl |

Reallze your ambition—becomae
o good dancer quickli easlly,
n.! .rmmrl‘ Arthur furray's
loture course teaches you
g:ar Fox Trot, Walts steps,
balance, correct follow-

ng, self-assurinee. No musio
or partner needed. Send coupon
foday!  Pay postman only $1.98 ;
when he brings eourse, or send -
£2 with poupon and save 24e postage. Try eourse & '1L
days. I not delighted, money promptly relunded. A

ARTHUR MURRAY, Studlo 210, TE. 41 5t., M. ¥. C., N. ¥.
HAME. v issnvnnaion b s s ss s s batossass sy e

HOURS
31

ADDREBS. ..conserrrasarrsrsnnarssrrossross LAGE., . ...

MECHANICS

DIESEL, AVIATION MECHANICS
—WELDING OR GENERAL
ELECTRICITY—

in a few weeks/

in any u.E thueie

Eﬂl"ﬁ 535 to s,; a ween fascinating

well-paying trndes. Not a correspondence school—no books—
no lessons. Don't look for o job. THAIN FOR IT. Head
what two MeSweeny-truined men have done.

Clendenin, W, Va.

Livingston, Texas
Dear Mac: Send me a cat-

Dear Mac: I have been work

ing mighty hard since i alog, 1 just want to look over
graduated from your school, the old school, I am gettin
with the Ford Motor Co. and along Ffne, doin a

business, all thanks o you
and your training. Will you
send me apother DMploma,
as mine was destroyved.

wad in the class of "21. 1
send my best regards to the

am getting along fine. OF

course | could not ex

‘tDP wages at the start, bue I
have already had one salary

increase. .;n juess my

work is entirely lltli[lcmr 5

thanks to your school. instructors and to you also.

Herman Wilson. Foreman.

A FEW WEEKS OF INTERESTING
SHOP TRAINING

You work on real equipment with real tools. In o few short
\I\tnh.a vou are traiped by actual work to hold down o Big Pay
ol

DIESEL, AVIATION, AUTO
MECHANICS —WELDING OR
GENERAL ELECTRICITY—ALL
OFFER REAL OPPORTUNITIES

FREE Write today for Big Free Book. Get the

facts about jobs; and Low Tuition Ofers.
Mqllin&){hc coupon does NOT obligate you.
It obligates ME to tell Y
in a few short weeks. Address pt.

McSWEENY SCHOOLS

AUTO, DIESEL, AVIATION
MECHANICS — WELDING OR
GENERAL ELECTRICITY
CLEVELAND, OHIO or KANSAS CITY, MO.

Write our school nearest you—5Specliy course interested In
" N NN SN D N SN S NS SN GRS S S e e

MecSweeny Auto and Aviation School,
I Depr. 10-32, Cleveland, Ohio, or Kansas Clty, Mo.
I Without cost or obligation, send me your Big FREE Hook on
Autos; alsg full Information about your Low Tultion Ofer.
I IR v vam s smn b w s o b W R R R
. BLEEREE, i vna s insrashsbsraveras s krsas s aasnrnsvai s
| R R e State. . PR ErrRaall T i

When writing to advertisers please mention Popular Mechanics



GOV[RNH[HI
JOBS

START
$1260 to $2100 YEAR

Men--Women

Common Education Usually Sufficient
Influence Not Needed

City Mail Carriers, City Post
Office Clerks

Clerks and  carriers now  get
$1,700 the first yvear regular and
nutomatically  incrense  $100 o
vear to 2,100 and $2.300. Open
to men—women 18 (o 45.

Railway Postal Clerks

Railway Postal Clerks pet 81,900 the first year regular,
being paid on the first und fifteenth of each month. (70,17
each puy day.) Their pay is sutomatically increased vearly
to 32,450, Advance may be had to Chief Clerk at 32,700 o
vear., (8112.50 each payv day.) Open to men, 18 to 35.

Customs Inspector

Salary $2,100 to start. DMen 23 to 45, Work conneeted with
examining baggage and merche L:lii:l.ne entering the country from
foreign parts covering boats, trains, roads, automobiles, ete,

File Clerk—Clerk

Open to Men—Women 18 to
Entrance sulary $1260—$1440
Year. Appointments as File Clerks
and Clerks in the Departments nt
Washington, D. C., are made from
this exanmination.

Get Ready At Once

Many other positions. Experi-
ence is usunlly unnecessary and
wlitical influence is not permitted,
Lot us show yvou how to get o gov-
erivment job,

at Washington, D. C.

Free List of Positions

Fill out the following coupon.
—hnow, 4L onee.

This investment may
government jokb.,

Tear it off and mail it todny

result in vou getting a big-paid

—— ———— ——— — — — — — —— —— ——— -

FRANKLIN INSTITUTE, Dept. M174, Rochester, N. Y.

Gentlemen: IRush to me, FREE of charge, list of U, 8,
Government big pay jobs obtainable. Send me FREE 32-page
houk deseribing salaries, vacations, hours, work, and full par-
ticulars on how to get one of these jobs.

Nome

Address

................................................

When writing to advertigers please aention Popular

POPULAR MECHANICS ADVERTISING SECTION

CARTOONING £y

p DEVELOP ORIGINALITY
c THATLEADSTOBIG PAY

LE Make this Magie Marlonette your drawing partner,
M Learn st home through new, slmple, easy Marlonette
B Muodel Method of Instruction. Short-cut professional
| secrets.  Quickly aecquire the orlginality, action, and
puneh that makes sketches worth money., Win big
cash award {n contest now belng held. Bend name
mptl:i' and recelve FREE valuable tips, * How To
Make Money On Blmple Cartoons and Humorous

Ideas,” and all detalls,

CARTOONISTS' EXCHANGE
Dept. C-98 Pleasant Hill, Chio

25Piece ELECTRICAL

EXPERIMENTAL KIT

A. C, Nievuli groemior—amall . Q. mo- l*l"
vea genuine enmmerrial oppoe-

tor—15
“".._1 P, —50 l""'L"".E'I sgperiminta! Original Cost of Parta, .!IH- 50

e enst lp==muake arn
i 4000 11 ezt deieciopiene. SPECIAL, only ,;3"

verand s
11-volt electrieit hiel deteclor—genemte henlih mys—eloptro-plaie,
gte ot F R E

with kit Bhoet Cowrse in Elseiricity— Lab, Beneh Plans npd B, Priai
Order direet from ad, or snd name for Fres Experimeninl Cafslog. Bend NOW]

ELECTRICAL SALVAGE CO., Box 524-KK, LINCOLN, NEER.

LES CDrrESpnndEl‘lCE Courses In SPECIAL

ﬁ: FulDlﬂ ang i[(ﬂl[ £HGINEERmG 3“2""5

il
1 |"|'|| |:-' |rl‘"l‘

r af 1 g8, AT nea,
1.!."-{'.'“-!.1‘-: L‘-lil.‘v'r ].!!l?ili.“' i 7L 8, Lineoln, Nele

NO BOSS! SURE CASH!
SILVERING MIRRORS

Autoparts, Reflectors. Combination outht. Write
SPRINKLE, Plater, 129, Marion, Indiana

b i T e

Know Elect ricity as Experts
Know It—and Get an Expert’s Pay!

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

Thoussnds of men have used

The Croft Library of
Practical Electricity

T he Crafls Library is 8 complete eleetrical sdueator. It b fousded o preciiee—on
20 years of shirt rleeve experience—oq work os i i> sctuslly dome. 1 is miamed from
rover o cover with the kind of hards iltldl‘d favis you want, Wrillen = {bat the
beginmer can easlly umderstand kb, yet o soomd, sa thoresgh, (hat it is 1be dnlly B
"ET highly paid dHociries] workers and ongleeers. Crofi tells you the things
youi moed Lo knvw abouk motom, geperalom, krmalured, commeistom, tmeaslormems,
clrewils, awitohhoapda, disteibutinn ey o eme—|eet ricil h.uhh.-? i EVEEN T E—
wirimg for light aod pewer—wiring of Bnisked bolldinge==umdere rirern’ wnd s bpa )
requbremenl e= Huminn bon o ity @very phass=iha mest ke proved foebhids of Jgh-
Iin..:—Hhrnm apd lamp efiects, pie.~how to do & complete b, Irom estimating i, to
crmpeh

No money down—easy payments

Fild fea nnd mall Ih.r' poupen Atinrhed snd we will sepd vau Qe Fntire gt of sven vol-
umrn [ofF ben J-.y- Free Eraminatlen W iake ol thie risk—yon srsume s obligad b
IF Foii diéwiddd 1o kivfs | he books, snd $1.50 in ten dave snd the balaines sl the rite of
B0 s menih. Seond the coupun NOW snd see the books for yoursall.

[ e o e e e e e e e e e e e e g

| FREE EXAMINATION COUPON |

l McGRAW-HILL BOOK CO., 330 W. 42Znd 5t, New York
Band ma for tan daye’ lres pzaminsitbon the Croft Library ol Practical Elegtricity,

I Il'lnll-l'!-r!nh' 1 will semd you 1505 in 10 days and $2.00 mosthly untill 1he price of
madd. 1 Te lnsers

T moE wumb I will return ithe books posipaid.

I -r--l write pl:nl-dr amd fb sl Ve, I
Rimh, o oovnns

= BRRN B~ . 3 150054 b ® e st m iy o wrnd m ST e AR T T R AR I
Clity mod Jinie P o R e 5 E . r . i l

I Pasitbon e
Name uf Curmpany A -E-B8 I
—— i — — — —— — i — ———— ———— —

Mechanics
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FOFI PLEASURE OR PROFIT

~=\£ g {00
EXACTLY HOW TO BUILD
15 DIFFERENT BOATS

This ia the new edition with 42
ndded ?uan, f new booats, and
eonversion of Ford motor for
maring use.  Full direstions and
detalls for eabin erulser, racing,
hydroplane, outboard FURRbOUL,
mnil boats, kayok, sled type—I15
boats In all. Also gectional boat
to CAFTY GO Car,

SEND NO MONEY

Write for new edition of Boat

Hook today! Sent anywhere.
Pay postman $3.00 plus lew
COutside U. B,

cents postage.
and possesslons  remit  with
order, Money refunded if not
sntianed,

EASY—LOW COST
with
POPULAR MECHANICS
BOAT BOOK

Bulld a boat at home! You can
do It. Just the kind you've
wanted —power, &all, or row boat,
The *Boat Book™ shows you how
in simple step-by-step directions.
Specially prepared for those with
limited ~ toods, Dtle skill  and
maney, Build bosts to sell for
profit too. Book tells how,

GIVES PLANS, METHODS
AND MATERIALS

Aptunl working plans and photos
of real boats umnder construction
makes bullding easy. Bhows
materinls needed and rock-bottom
eosts. Hundreds of plotures. No
chanee for mistake. Ineludes alsa,
navigatlon and pllot rules, han-
dilng  salling craft, boat kinks,
bosting terms. Everyibing a boat
enthusisst should know, Bize
7510 inches, 312 pages. Fioe
cloth binding.

POPULAR MECHANICS PRESS—Room B36A
200 East Ontario 5t., Chicago

Be o TELEVISION EXPERT

amazing new industry.

vigion from beginni

Television now
for the market

LEARN TELEVISION with RADIO-NOW!

Great opportunity for e:gaerts in this

tecent davel-
opments in_radio make television a
certainty NOW, We teach you by our
“on the job"™ method Radio and Tele-
to end n our
marvelously equipped labs and studios.
You actually operate thousands of
dollars worth of expensive equipment.
You get expert instruction and skilful
guidance by radio-television specialists.

Demand for Television Experts

rfected arid ready
the market N THE NEXT BIG .
BUYING WAVE. Business leaders predict
new system televigion will require thou-
g of relay and broadeasting stations.
Ultra-short waves will permit eighty thou-
sand television statfons in America alone.
GET IN XOW and “baild
up." with the waorld's next
billion-dolbar indwsiry,
& MONTHS THOROUGH,
PRACTICAL TRAINING
Qualifies for rndis-phone License
{16t Class). Complote up-to-the
minute trainengan mi .
abile” television equipment inefud-
ing the new cathederay, Practical
experience in studia, contral room.,
Trarsmiiter opetation of Televis-
fon Station WHXAL Employment
ald while training and upon grad-
watiam, Write for free ook “'e-
tires (n the Air” NOW1

muocCc=iCm O—0

‘e'o"nt:on mwnc

od €rm ' 'work-

= — e

FREE BEOOR

S. Q. NOEL, Pres. First National Television, Inc.
Power & Light Bldg., Kansas City, Mo.

Deph A-L

Withoat obiigation, send me postpaid FREE Dlustrated Bosk—*Pictures (n the

Air”, telling about new oppartunities in telovision

Nawme

I am LT years or chler

Addreas

“Here’s the first bonus

L =i
from that coupon!”

“WELL, here it is—the first raise I've had since
we were married! And 1 give you the credit, just
as I am going to give you the extra cash. The boss
called me in and said, ‘Bob, your work has been
improving steadily for months, and I don’t want
vou to think we haven't noticed it, so we're putting
our appreciation in your envelope today.

“That was a great idea vou had, Mildred, when
vou clipped that International Correspondence
Schools' coupon and suggested in your own dear
way it might be a good thing for me to mail it to
Scranton, Now every month that rolls around we
get a bonus from that coupon.”

Is lack of training your problem? Do you won-
der about the next raise? Is it necessary for you
to borrow money for the things you need? Snap
out of it —the first step is taken when you mark
and mail this coupon!

INTERNATIONAL CORRESPONDENCE SCHOODLS

Box 5627-H, Seranton, Penna,

Without cost or ohllgation, please send me a eopy of your booklet,
“Wha Wins and Why,” and full partlculsrs about the subject
before which I have marked X:

TECHMNIGAL AND INDUSTRIAL COURSES
O Architest O Mumbing *
O Architectural Drmilsman O Air Conditioning
O Building Estimsting [0 Stowm Engineer ;
0 Contractor and Builder O Steam Eleetric Engilaser
O Structural Tiraftsman O Marine Engineer
0 Btrustural Engineer O Civil Enginesr
O Eleciricn]l Engineer C Highway Enginesr
O Eleotrie Lighting C Bridge Enginoer
C ‘Welding, Eleotria and Gas [ Bridge und Auilding Foremai
O Heading 8hop Blueprinta O Hurvaying and Mappiog
O Talegraph Enginesr O helrigerntion
0O Telephone Work [ Radie O K. R, locomutives [ Alr Hrakes
0 Mechanica] Enginner O K. R, Section Foremsn
0 Mechanical Drultsman O K. |, Signalmen
O Machinist [0 Toolmaker [ Chemintry O Phsrmmey
Cl Patternmaker ] Boilermaker [ Coal Mining
0 Bheet Metal Worker 0 Navigntion
O Hest Treatment of Metals [0 Cotton Manulseturing
0 Management of Inventions O Woolen Manufacturing
O Diesel Engines O Agriculture
O Aviation Engines O Frult Growing
O Autosobiles Meolanio O Poultry Farming

BUSINESS TRAINING COURSES

0 Business Slpnagement O Business l..'urmlvrmlmu
O Office Manageament O Letsering Show Cards
O Industrial Manugement [ Stenography sud Typing
O Traffic Manageinent [ Civil Berviea O Mail Carrier
O Aeccountaney aod C.PLA. E Railway Muil Clerk
]

0O Heating

[ Signs

Coaching ] Bookkeeping [ Grade School SBubjesta
[ Becretarial Work High Bchool Bubjecis
O Cost Accountant y 0O College Preparmtory
O Salesmanshi O Adwertising [ First Year Colloge
O Berviee Brtation Salesmanship O Muostrating
O Wallpaper Desorating

L Bpanish
O French

O Cartooning O Lumber Dealer

Bulesimunshin O Apartment House Management
Namé.,.... - L R R
T T T PO SRR RSP LU s

Present Porifion, o Srre
It ypou roslde in Canoda, send (his cowpon fo fhe Fnterwafienul
purrespendence Hehools Conodion, Limiled, Monireal, Caad s

When writing please mention Populay Mechaiies

sesdadtinunndbabEiRadanTTy
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IDEAS do not have to be complicated to be ['-:'-1I}t;1EJ]i-

when Patented. The be and 10¢ stores flourish

on simple Patented products which are commereially success-
ful. The zipper, safety pin, thumb tack, paper clip, collar
button—all simple, yet familiar inventions ]nlnl[].:lii their
THAT HAVE inventors rich rl'~'-':H'*'L~'. If you |llu4 a Patentable act
to protect it. Many of the most useful, widely popular, gl‘x';ltl_'l.

profitable, and extremely successful inventions have been

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

have pictured here to realize how a simple idea may become

B a utility bought by a hundred thousand or a million people
USIN ESSES goon after it is produced. Don't be afraid that the simplietty
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 ma::y bring you & measumguf E e WEbEram iy of -'j
the success these men had. Lack of mechanical ability b T e /
is not a serious draw-back. You can always get Views of the man
someone able to build a model, draw a detailed design, ¥be need Patent

‘ rT: : i Protection to
or otherwise materialize your idea for you, The big  amass milionsand /

draw-back is discouragement. give perfection to |
Your ides for a practical article or an Improvement upon an a new art—FPho- |
old one should he patented NOW. Frequently many of the tography — it- /
thousands of applications filed In the U. 5. Patent Office each ®elf one of the J
year are for the same or almost the same idea. In such a ense, @reatest inven- /

the burden of proof rests with the last application filed., Some- tiomns. / .
times a delay of even a few dayvs in fillng the application means /

the total loss of the patent. LOSE NO TIME.

The entire time of thiz large and experienced organization is devoted exelu

sively to patent and trade-mark cases. We know the rules and requirements

of the Patent Office. We understand the technicalities of Patent Law. We B
can proceed in the gquickest and safest ways in preparing an appliestion for
A& patent covering your iden.

CLARENCE A.OBRIEN & HYMAN BERMAN

REGISTERED PATENT ATTORNEYS BEFORE U. S. PATENT OFFICE
70-T ADAMS BLDG. WASHINGTON, D. C.

When writing to advertisers plense mention Popular Mechanies
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/VO’W TO PROTECT YOUR
AN RS o

WITH A U.5. PATENT |
Send For

! 4
If you have a new idea that : r

is patentable—and want to )
secure for yourself your inventor's sole right to profit
from the idea—you can’t afford to lose time in secur-
ing the protection of a U. 8. Patent. Other inventors
may be working on the same idea right now. Should

they develo
before you

will be upon you.
for the Inventor”—will te

idea. SEND FOR IT TODAY!

The FIRST IMPORTANT STEP in SE-
CURING A FATE"T'_IH to obtain the

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

REASONABLE FEES—CONVENIENT

TERMS. Don'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!

this idea and file patent application
o—the burden of establishing priority
Our Big Book—"Patent Guide
ﬁ vou the quickest pos-
gible way to secure Patent Protection for your

Free Record of

Inveniion Form
Use our FREE ** Record of Inven-

tion" form to assist you in record-

ing the descriptive outline of your B
idens and to establish the date of

your invention. With it you can

make a rough sketch n?r

vour idea and have it wit-
nessed in 8 manner of
value to you as evi-
dence should ocon- '

sion arise. '
TEAR OFF '4’

CLARENCE A. 0'BRIEN
AND HYMAN BERMAN
Registered Patent Attorneys
AND ' 70-T Adams Bldg.

MAIL WASHINGTON, D. (.

= i
hﬂ“ ! ) Please send me at once your Big Free {5-
A Page Book, “Patent Guide for the Inventor™

~y and your Specially Prepared “Record of

Q‘ Invention" form. Also George Eastman
< Biography, “Inventor and Business Man.”
' Thizs request does not obligate me.

(4
ADDRESS _. -
;' o

{Please write or print plainly)

When writing to advertisers please mention Popular Mechawics
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Booklet Free Highest References
P AT E N I S Promptness Assured Best Results
Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

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

Bank-Recommended Attorneys, published by Rand-McNally & Co., Chicago, Ill.; The
Baggott & Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation,
Boston, Mass.: Flugel's Law List, published by Legal Dlrmu Publishing Co., St. Louis, Mo.; Amer-
ican Lawyers Annual, Cleveland, Ohio; Bankers Service Leg irectory ankers Service Co., Boston
Mass.; Eyre’'s Law L:at. 9 Park P’la.ce. New York Ci an«d the Central Guarantee Cao., Bank ers a.nq[
Lawyers Directories, Empire State Bldg., New York ll;'.r.

WATSON E. COLEMAN, m';;'lﬂmz?g-ﬁwsﬂér
REGISTERED PATENT LAWYER v o

INVENTORS (PATENTS—TRADE MARKS|
PATENT YOUR IDEAS

| All mvenm::;ll l:&mﬂtﬂdbhnld m}::f;ie;tthllﬁmd
| [ ] given personal attention by mem of the firm
SEND FOR FREE BOOK . J : 11 I Form, ;;Wﬁ&ﬁ?mﬁ: und';;ﬂﬁuﬂt,
| “How o our 2" ’
HOW TO OBTAIN A Fh'I'EHT [ s
Written by s Former Member of the Examin- | | "—';"'—'E LANCASTER, ALLWINE & HGMMEL

ing Corps (1922-24) of the U, 5. Patent Off |' : Patent Law Offices
T ots ekt T preft hy yous o, yeu should S m— & 412 Bowen m. wmnnmn. D.C.
ﬁ stepa to apply for a U. 5. Patent at — - pap— P —— |

Inventions Wanted

interesting illustrated book contains valuable informa=
tlen you should have. It tells you lully how to abtain a

snt on ynur ides in the guickest way. 'A"Ith this Free
qu: Yoy will also receive a "Rtﬂ“‘d ﬂ'{ lﬂi'll'l“ﬂl'l fiﬂ'l'i. (=12}
which you can easily record your idea., Personal and Con-
fdential Service: our cass will be personally hlndlud:
only by a Registered Patent Attorney who iz also a Former
Member of the Examining Corpa of the U, 5. Patent Office.
All communications confiden tinl.

MAIL COUPON TODAY for FREE PATENT BOON sed RECORD OF INVENTION Form.

Patented or Unpatented

We have been successfully selling inventions, pat-
eited and unpatented, sines 1924, Write for proof,

and tell us what you bave for sale.
CARL MILLER Cha:'lered Iniﬁhle of American Inventors

REGISTERED PATENT ATTORNEY

FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE Dept. & Bartister Building, Washington, B- C.

1638 Woolworth Bldg., Dept.26A, New York Cit "1 who derive largest
| MILLEH‘ BUILDING, Dept. 864, WASHINGTON, D.C. || N profita know and heed
A JFres Book, *'Hew to Obtain a Patent,” i you certainsimple but vital
| PR I i facts before applying for patents. Our book, Patent-Sense,
l NAME l givea those facts: sent free. Trade }[nrk.ua—[.'-rrpyn:htt
LACEY & LACEY, Es. 1869, 635 F 51, N. W., DepL 5, WASHINGTON, D. C.
I ADDREES. . .. I
| i
L] A

R I R I R n.li.v‘
NN N N N N N N N N N N N N N P.il'llﬂg
ALBERT E. DIETERICH Minutes

REGISTERED PATENT ATTORNEY | To relieve the tnrtunng jpain of Neuritis, Rheumatism,
512 B Colorado Building. WASHINGTON, D. C. Neuralgia or Lumbago in 9 minutes, get the Doctor's
Booklet on Patents sent free l’rnwnptmn NURITO. Absolutely safe. No opiates, no

narcoties, Does the work quickly — must relieve your

worst pain in nine minutes or your money h:ui ak

Drruggist's. Don’t suffer. Use guaranteed NURITO today.
rﬂp scratChlng No JOKE I'Jl'l:) B;DEAFd

REH.EF[ lh:h"]g# Insect Bites —Every deaf person knows that—

Mr. Way made himsalf hear his watch tick after
Even the most stubborn itching of insect bites, athlete’s being deaf for tweaty-fivey L’-‘;T.fi}::, ::ahm:;_
foot, rashes, hives, eczema, and many other skin afflic- iy Stoomad Lis bead

tiona quickly yields to Dr. Dennis' cooling, antiseptie, "noisen, 'lrhci‘urimn'ﬂa:-b-!‘
liquid D, D, D. PRESCRIPTION. Its gentle oils soothe the . andeomfortable;nowires
irritated skin. Clear, greaseless and stainless—dries

J or batteries, Write for
TRUE STORY, Aleso

fast. Stopa the most intense itching instantly. A 35e booklet on Deafneus, ArtifotalBor Drem
trial bottle, at drug stores, proves it—or money back. 1b.ﬁ Bt B VAN QOMPANY i

Delays are dangerous and may be very promptly as to [ta patentabllity and send 3

rwl}'.t .‘nfal' piirs;:na! Hl:rtrlrt mﬂu‘uﬂ you a copy of mrﬂfpjpa;e h':'pluk'lﬁ or, 1[ I L. F Rﬂﬂdﬂlph Washington, D.C,
ProOTne attion, strict conldence, an a o redler to e m: bonklet frst, m

minlmum of expense, 1 suggest that you the attached coupon Rt ooce. | 1 wiil uL'u:r Please send me at onee, free of charge, your 72-

02-D Victor Bildg.,

send me a model or drawing, or sketeh send my “Record of Inventlon” form, | Page booklet and “Record of Invention™ form
and description of your invention, and (Owver 35 years experience a8 a Reclstered
25.00. I will make o search and report Patent Attoroey.) I R o T s s sy — R e s

A PERSONAL CONFIDENTIAL PATENT SERVICE— [
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TRAIN FOR AN

At America’s Most D:'m'rrgm'sﬁfd School
ﬂf Aeronautics

Practical Courses in CURTISS-WRIGHT TECH
GRAND CIMTRAL ATE TERM INAL

ADVISORY COUNCIL AERONAUTICAL ENGCINEERING GLIMDALE, LOS ANGELES, CAL.

Please send information on couries

The Presidents of Douglas, Morthrop. cheched

Lockheed, Menasca, Inter-island Air MAETER MECHANI:S O O (m]

WAy s, sildated, Kinner, C sl e =T ] S Agra Master Aircratt

..,,.._.up.td ; -EL::I’:-T!- S Limited Enrollment, f'ur'f:_r Accredited Nndnenieg: Niechasion M’::ll
an rti right A

; A ' Date | plan N
T o e CURTISS-WRIGHT TECH
The General Managers of Vultes, and MAJOR C C MOSELEY, Proaidant Addreis B

Wilmington-Catalina Airlines GLEMDALE. LOS ANGELES. CALIFORNIA R S i ‘

HOME STUDY COURSES

vimeBiimdy Courses, beading L6 Degrons by Aris sad Beleness: Edesatlon) 'W'rilluu
I‘Ij{-hdu! fh.!unlrrr Huislmess and Caminerre: Law: Thecleey: Agrieuliure: En=
gimerring slan eourses im Hisiness Trakniag] Aceounting: Adverils |t iabra 3||.l.ﬂuh
ment; Publle Speaking; Radio, Many sthers. Luw Gost; Losy |erms,

MecHinley-Roasevelt University, 4247 Clarendon Ave., Chicaga

—

BOOKS SENT FHEE

on approval, Just mall the coupon and we' |1 send you
# set of these remarkable aute books, just off the
press. Whether you are a4 mechanic +or hel r, BX=
pert or apprentleée, auto owner or driver, If
you're Interested In knowlng all about
automobile mechanles, then take advab=
tage of this FREE OFFER,

Nearly 100 pages on DIESEL Engines

A heﬂmgnh — In the glgantle wuto in=
dust IGGER PAY — a chance to go
Into ?memq tor yoursell amd get o ghare

Entertain for all oocaslons. Send $1.00 for Laugh
Produelne Program of 23 Trek Drawings with In-
structions.  Catalog of Chalk Talk Bupplics Free,

BALDA ART SERVICE. Dept. M, Oshkesh, Wis.

Make more mosey v 8 DENTICIAN. Weakew
.-u. lﬂrf Oldest sehocl, Real Labsratorsy Tralnkng.

Ewve. Essv terma, Tools FREE. Ask lor ['ll:uhc P.
N 'l ENM of MECHANICAL DENTISTRY, 125 W, 31 51, WL 1. C.

BECOME A VENDING MACKINE OPERATOR/

T of the huge pmfits are walting for any man
Cwn & *'chain™ of 1o peanut and chewing gum vending ma- CAN Yuu Hx IT‘ wha even half tries to Improve himself,
chines. Large, steady profits, s IJNFLE eat peanuts and chew rlr:: r‘-;_t-#l"vll* I:“b'-; ks tell sieD posen auto engineering with these wonder
gum daily. Btart with $100. rite for details todayl Ly I diff rreniial—en kil books & new way — without studying or
D. ROBEBINS & CO. ke lhjl':.li;glm rl-:nnll—- te Ell,;rn\l:'rr:lll:ln'. . Blml.'lg}' (HE 'I'hl!t-{ll' FY :

4 Ave. BROOKLYN, N. Y. s L T S T JEX to loek up the answer Lo ANy auto
1P Deltalh Ave your finger instanily on %%  problem. Bullt by eleven of America’s
5”‘% gulck pxpert way Lo FIX it. STeatedl automobile engineers, and written
Profit it ]f."*r'".-:'”f::“wl: 11; H1:I ltle l!"umuunn u-l you lnl‘l :lrlrg!l'-

i i L RIAS LA stam - Bry newest cars, all cove

rade courss st less th
Yor Store Fronts and Ofce Windows. Anyone can put | 1947tk tha co. o PIEIEE SO DO .ans wa N
them on. Free eanmples. Liberal Offer to genersl agents, & Big Valumes includs Fres an sutrs lscse pee
volumeMNo.7 with 1916 cars an
METALLIC LETTER CO., 438 N. Clark S1.. Chieage | Brand ﬂifﬂf“.'.ﬂ disgrams and alse that famous
o it g vt book ‘‘Automobile Service
iryes, Rviatinn Shop Management."

AVY SUPPLY rglass, ©  AMERICAN TECHNICAL SOCIETY

Bargains—Army, Spart Goods, Fire- Besills h‘lnﬁl.u,.' - Draxsl Avancs & SBth 5L Dapi. ACTS, Chicage, .
arms, Clothes, Shoes, etc. Send 10cfor — —

AMERICAN TECHNICAL BOCIETY.
oew catalog, to be redeemed on frsc order Divezel Ave. & S8AL St., Dept. ACID, Chicagn, 1.

H 1 would Like o see 1l pew G-volums edivion of yvour ATTO ROOKS., | will pay

mkﬂﬂfj’ Suppljf Cb' 4772 Lastt:ELRuchmnnd.'il. “IE few T:;m:i dtlli;rr f::"mj' waly, Llu.thr I:-Illu.-nl-: _I!.u. Iit ||u.;rl |rlu-1';- ”I;:J" rl[;l;rtrr

¥ lery iy nys” use | prefer ta herp P will somd you 3 W pay Lhe

BUCHSTEIN’S FIBRE LIMB balnnes at LT:-1:n1_- of puly #3 & month, usntil 324 S0 e pai, Please includs fres con-
ia goothing to your stump— sulilng memnbership ns per your offar above, Bepd brand new 1964 edition

strong, cool, neat, Ught. Easy | Mame..... ...
ayments. Braces for all de- Adiiden. . .
e tmities . AN WaTAEH. 4 e et A ey
D. BEUCHSTEIN CO. 414 1 oy P

Attneth letier .u\l,.‘ nee, neeupstion spd usme and sddeess of eaployer and st last

610 3rd Ave., So., MINRELPOLIS, MINN, on# hsdnees twns &8 relerense

ELECTRICAL ENGINEERI“NT'

A broad, basic, intensive course—complete in one school year

Includes the fundamentals of Refrigeration, Air Conditioning and Electronics

Earnest, ambitious young men of limited time are prepared under skilled instructors for new
opportunities in the electrical lield.

HEORY AND PracticE CoMmeiNED—Underlving principles emphasized. Commended by graduates,
approved by educators, endorsed by industry. ilI:-hu—t rained men hold responsible technical and
executive positions. 7000 graduates.

Send lor Catlalog Today

44th year —Catalog on request

BLISS ELECTRICAL SCHOOL

iiAs old as the Industry" 118 Takoma Ave., Washington, D. C.

When writing to advertiscrs pleage mention Popular Mechaiics
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.. . that’s all | need to PROVE 1|
can make YOU a NEW MAN!

BY CHARLES ATLAS

Holder af the Title: " The World's Most Pﬁ{mNJ Dﬂ'ﬂﬂ-ﬂﬂd
Man"—Waon in open competition in the on ational and
International Contests held during the past 15 years.

E week! That's all T need to PROVE 1 can make you o new

man of vitall n:ud power. | was once a 97-1b. weakling, with
a slekly, Aobly How 1 beeame “ The World's Most Perfectly
Develo Man™ lrs tald In my book, " Everlasting Health and
Streugth,” which 1 will send vou abselutsly fres.

Now 1 offer you & 7 days’ trial of my famous methiod, Dy=-
namic Tensien, to PROVE that T ean and will put firm layers of
muscie where YO U need them most, tone up your whole system, and
wmhﬁmhtlnnllum poor digestion, bad breath, plomples, Joy-kKilling

I

I've got no use [or tricky welghts or pulleys that may strain your
heart or other vital omgang. [ don't dise or
doctor ¥ou. My Dynamic Tenslon i the __
natural tested method. Tt bullds powerful
muscle, getz rid of surplus fat, gives you vital-
ity, strength, pep that win the admiration and
respeet of every man and woman.

FREE BOOK?! Bend for your freo

copy of my book
illustrated with many actual phetos, L enrn how i
changed from & weak, no-muscls “runt™ to the

Sl

THIS STERLING

physigue you s here. Camble s stump to modl sy ssupan

—toe learn how YOU ean :un - url.u |I:I!rI Illuw-:I ||:lr— ] 5"-“‘“ CUP

haudwice, healthy, Nasky At LTS BEING
LAS, Depd. Bil, 118 Eamt v Bimet: Boow Work B ¥ GIVEN AWAY

l------------l Tila walunbls
CHARLES ATLAS, Dept. IH P g ikt gl
115 East 23rd Strest, New York, M. Y. hags oy In

1 want the proof that your system of Dy- | ! = seoel @ tn
namic Tenslon will make a New Manof me— |, "o | "
Kive me s healthy. husky body, and big muscle | ot e e devedon-
development, Send me your (ree book, **Ever= | roes =ob o
lasting Health and Strength."’ savess L.

Name, . L
(Please print or write plainly)

Address. . .........

I o o i m b o o BERtEL v s

T 1038, ©. A, Lid.

Whew writing please mention Popular Mechanlcs

rorviah MEUBANIVS ALRVERLIISING oL L1V

SUPPRESSED
KNOWLEDGE
OF THE AGE!

What strange powers did the
ancients possess? Where was the e
. source of knowledge that made it possible for |
' them to perform miracles? Were these pro-

| found secrets burned with ancient libraries,
: or are they buried beneath crumbling Temple
i walls? These wise men of the past knew the
mysteries of life, and personal power. This
wisdom is not lost—it is withheld from the
mass, It is offered freely TO YOU if, with
an open mind, you wish to step out of
the rut of monotonous existence and
MASTER YOUR LIFE.

THIf FREE BOOK

= Man's intolerance has at times swept his
. achievements from the face of the earth, yet
secret brotherhoods have preserved this sac-
red wisdom of the ages. The Rosicrucians,
" one of these ancient brotherhoods, INVITE ¢
. YOU rto write and secure a free copy of “The &
i Secret Heritage.” It will point out how you 4
% may receive age-old truths, You can learn
* to MAKE YOUR LIFE ANEW—the
fulfillment of your ideals awaits
you. Address:
Seribe A OZ,

The Rosicrucians
— AMORC —

DON'T COPY —LEARN TO ORIGINATE!
BAYE BURNS will teach yoo HOW to CREATE DRIGI. s ss
tains 8 Iﬂ-u-ll--u-i over SO0 BMustratbons. Al fop Ouly . z
Send namr anad gdderan for free defoils, —
If You Are Short of Money
I"mn.::rr for joba in Radio Brondeast, Talking I"lr.'-
. Telovision, by 12 weeks of prl:ti:l-'l sho
“‘I‘k in the premt Covne Rodio Bhops, on real RAD]
and Sound equmpment, Yoo don't need pdvanced eduen-
Claded, Mol cou "":u.mK""
'irr-hl lemym bapg mg':ﬂ ﬁflu.'rw

2 To SU“ESSI
FHAL CARTOGNE st e 1 hat youl ean SELL! Courss run
RAYEBURNS SCHOOL, Dept. M-X, BOX 2184, Cleveland, Ohio
tien or experience, Free Emplo |:|1-r'n'l. ‘?-l'rvlne.!'nrlllb flany earn
H. ci_uPrJ" Frm Co

r Conditic E
-ul-'hl-: tells ¥eu how hane
enaftey taking eor trainbmg .,

o Electrical & Radio School

ina S1., opt. U630, Chicago, liinoky
Bend Fros Randin Roak snd fects, Tell n]r nbgl
yvar “*Pay-Tuition-After-Gradustion’ Plan,
HAME AGE e
ADDRESS .
oY ATATE
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s u
Fl-lll.ﬂi praining @
wyped piasel angine?

T;-'!'- lPrr.r‘.l'_ I: _"n.‘.l:.lj"ll.ilr-'l'l.'.‘-"f_ }Jﬂ;ur .l._r'- f.l!l.a‘ _1|f.".ry1j;
|';:r'.ﬂ-1:-r||r. iz the “ hot ;'{J'h'Jf“ I'Il‘ f-”.i gel activily ond o

center af Diesel "”.I'"r‘”i mert, .-.._I.I'r.- j'l._h':'.? couniless apporf il ies _I'.l.l.i" !
i -n'ﬁ'-f Diasel - electrie and

Diesel Erperts., FEvery branch of Dhiesel J-n'-'lrl."uj 1 L8 e e
here rm'.":.lu'.l'.l.r_; trucks, troctors, Dhesel shovels, Diesel doaleys,
Diezel molors in mines, large Ju-“ '-'r.luu-'.lI b fs—it i3 .n'r-"ﬂ-':-lf-”-f
H.'u'.r_lf.'lirh-! Irr_|'|| any other esel center in the waorld, fimirs. A ]r 0X 13 s tes loeated i “H
The Adeox Srhool has been in business 27 Parts of the '-‘-H'Ili. Rirme rral--u.:l1 the
vears and is the most prominent grhool of its best training payvs best—Adeox has NO
kind in the United States. Recommended by branch schools.

leading educational authorities as one of the Before yvou rhuiwf a Diesel school care-
finest ]l!':Lr'Iii‘;1I trade schools in the waorld. i””‘- g Hl‘r aluable Adeox Diesel School
Students from virtually every state including Catalog No. 18D—{ree on re quest while
Alnska. the present supply lusts,

Study in the matchless elimate of the Pacific North- s

west,  IEnjov numerous outdoor recreations such as

fishing, hunting, hiking, sight-seeing, mountain I ESE L Bo o 4 FR EE
climbing, swimming .ml.l other thrilling, healthful % Bk ,‘{“,*,‘1.'“

diversions, 1 ¥, B, Broadwsy, }

Earn board and room_while learning. You will find
us friendly people here with a personal interest in Name, .
vour welfare and success, and fair treatment at all hddrnss

T

Dinuel.-hydraull rralsing

Withut ohligathm, s sl
Chalalog N I.I].'

AUTOMOBILE RACING New Book  Wrestling Book FREE

Jlne apters—60 llustrations of dirt, midget and che lonahl
Nlne Chapton b i e i SRS A LRI RENG) Léarn to be an expert wrestler, KEoow sclentific 'I"rnu"ll‘h‘{

S . 0 " i
cars and drivers How to balld ears "'I d bodles palf-dafense, and Jig-Jiteg, Dovelop s [_|I-r:|1|11l i
henlih, Lessons preparsd by famoes ‘ﬁ- JELLVE CHAMP.ONE

Gotchand Farmer Burns

—]4 plates working Jdrnwings. [ ||r-.'l.1r!|!=|..
stoek enrs to 135 m p.h. mmeErs.  ADSWers 1
guestlone on epesling up &arE,  bhalanoes

apeed, Teve., miles, specifcations, track Easily quickly learned HOME, e ptromn . b glAIful, lenrn
reconds, ete. Postpald £1.00, C.0.10. $1.12, the sclence, the tricks, the SKCRETS mrdbe hig e with
Order NOW, Hay Kuns, Dept. B, m-:-“ 1;'.:: 'r{b\a".'.lxcflsl.;:f'r:.f'ﬂ:ﬁ::. r.:urt'-‘l n-}.:;.rrlll- BLF l‘:]ﬂ n,;p;e.
Madisonville, Cinclonoati, (}llil:r FRIESET IJN{% ‘ splendid FHEE BUHIE =prospecius—tells nl] ahoot
IEALTH | gohool. Bend J :eru forpostage. DK FEEE—Etat
QU IC K WAY fa make money in

.-:l g kT

"'-'I.d m Ferslvers :---.'.-

| CONDITIONING

arid REFRIGERATION

LEARN CARTOONING | ¥ [

by the method that has developed hundreds successfully. Send 33cd YEAR  S5hoil iri Chicagol. Write today for FREE Bookiet,
name, address and age [or frée chart o test your ability. GET FREE CHICAGO TECHNICAL COLLEGE

BOOKLET
The Landen Scheel, 1738 Natienal Bidg., Cleveland, Ohile Bt M0 Tkt g, 108 K, Eith L, Ohimpo

MAN IN EACH TOWN .75, | CAMPION Jergiorist e

Highest i
Reflectors, Mirrors rs, eto. by late methed, Experience unnecessary, F:';u_ e e T e g M. Tlassh, mand vl Joratina
EporiE.

Free pl.l'tlﬂ.“l..l‘! an [I'Dﬂfl, Write today. l:l-n-'lf I.ml. E:-hﬂm::hful- I-Il'Il- tiru‘:‘pl.n f'-rrr?'intt. msodern sguipment. Al

GUN METAL cO., Ave. M, Decatur, . | ¢ s mpion lmx 20 PRAIRIE DU CHIEN, WIS,

I TRI-STATE COLLEGE

ENGINEERING DEGREE IN 2 YEARS

Courses in Cﬁfll. Elmr!ml. Mechanical, Chem-  ough training. Intensive instruction in accord
ical, Aeronautieal, RM!G_EngltlﬂerlhE- Essen-  with individual ability. Courses also in Busi-
tinls "rd:"‘i!‘e?“”lgdlm"ﬁnﬂ ‘”"}_;“I“d and non-  pe.s Administration and Accounting. Students
. it PaS

- e T » 8. Degree granted from mnll parts of the world. Tri-State grad-

upon completion of eourse.  For ambitious, st :
enrnest students. Those who lack high school ustes make good. Located in picturesque hill

training may make up required work. Grad- 8nd lake region. Tuition, living expenses low.
uates compete successfully with those of 4= 53rd year. Enter Beptember, January, March,
year schools. Technienl instruction at lowest June. Wrlte for catalog. 488 College Ave.,
cost mnd in lemst time consistent with thor-  Angola, Ind.

Radia Treming Ase'n of America, Dewl. F“--‘I. .H!! Aavsnamoail Ave., Chicage
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FINANCING

Become an
Expert Accountant

The Profession That Pays

The demand for skilled accountants—men who
really know their business—is increasing rapidly,
The new national and state legislntion is requiring of
business —both bigand small—much more in matters
relating to Anditing, Cost Accounting, Businesa Law,
ization, Management, Finance, Men whoprove

their gualifications in this important field are rapidly
promoted to responsible executive itiona— given
anopportunity to earn realsalaries. Therangeis from
$5,000 to$16,000 a year—even to higherincome-figures,

Send for Free Book—
*Accountancy, the Profession that Pays”

Why let the other fellow walk away with the
better job, when right m:' own home you can
equip yourself for a spl id future in this profit-
able growing profession?

Prelimi knowledge of bookkeeping is un-
necessary. Our free book on sccountancy fully ex-
plaine how we train you from the ground uop, or
from where you now are, according to your individ-
ual needs. w cost;easy termas.

The facts about the new LaSalle training in Ac-
eountancy and the opportunities in this highly prof-
itable field mre clearly outlined in a G4-page book
which LaSalle will send you free.

The man in earnest to get nhead will find this
eoupon & most profitable aid to progress. If you
have the and the will to increase your income,
elip nnd the coupon NOW.

LaSalle Extension University

‘The school that has trained over 1,350 C. P. A's
Dept. BE4-HR Chicago |} -

I would welcome details of the [
new opportunities in accounting, to- | |

ther with eopy of “Accountancy, ||

the Profession tht Pays,” without [
obligation. I
[(OHigherAccountancy ||

Other LaSalle Opportunities: ||
LaSalle opens the way to soecess in | U
every im t fleld of businesa, If in-
terested in one of the flelds below, check nod mall,
OBusiness Management [JLaw—Degreeof LL.B.
[OModern Salesmanship [Commercial Law
CITraffic Management Dm&“mc“‘"
ORaillway Accounting
Dindustrial Management Emmmﬂ:‘ﬁﬂm‘w
COMeodern Foremanship [C, P, A. Coaching
LEffective Speaking ['Business English

[OCredit and Collection Correspondence
OPractical Accountiog and Office Management

B
Present Positiom: .o i

ﬁr o Elitorns
=0 MAIL BAG

{ Continued from page 20A)

“Roamer’’ Plus “Rambler”

“lI am inclosing a picture of my boat
which I constructed from the combined
plans of ‘Roamer’ and Rambler.’ I have

powered the boat with a converted Star
automobile engine which gives a speed of
eighteen miles per hour with a fourteen-
twelve wheel."—Stanley Frederick, Rock
Island, Il

You Are Right

“My friend claims that if a bird were to
land on an electric wire with one foot
first and then the other, he would be elec-
trocuted, but if he were to land on the
same wire with both feet at the same time,
he would not be electrocuted. I claim that
the bird would not be electrocuted, re-
gardless of which way he landed, unless
there is a ground to complete a short cir-
cuit,"—Edward Schaefer, New York City.

Thanks for the Correction

“In your April issue you state two gaps
remain to be covered by regular air lines
to make possible a trip around the world
by this means of transport. This assertion
is wrong because Buenos Aires enjoys
two weekly services, German and French,
to Europe, and three—Pan-American Air-
ways—to your country; but a person trav-
eling from New York to Europe need not
come down so far south as this, as the
change can be made at one of the northern
ports of Brazil,"—Frank C, Slythe, Haedo,
F. C. 0., Argentina,
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Jearn EARN
o MORE

IT'S EASY WITH THE RIGHT
BOOKS TO HELP YOU

To help you on
your job; to
prepare for o
better job; to
develop n
gpare-time ex=-
tra mobey In-
come—make
uge of these
books. Thot-
sands have
profited by
them.

Sond. Mo Money.!

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

Order by post card or letter,
of books wanted,
postage,

Sand name and nddress and Tist
Pay postman on delivery, plus few cents
Outside U, 5. and possessions remit with order. Add
10 centa per book for pnntu.ge

POPULAR MECHANICS PRESS

Room B36C 200 East Ontarle Strest Chilcage
SELECT FROM THIS LIST
NDITIONING LOCOMOTIVE
Mlﬁvsul-‘!ﬂd: Great - Fald.lnx Chart Bhows all il
aqroENeveoReni™™  og MRRME, L
Th;fﬂfmn i t-“'“ falusl. . ..... $2.50

110-V. CENERATORS
".ludn From O1d Auto

nits
ll-ll Hﬂ USES
Bulld to Sell; Easy De-

'\, I e e §1.00
BOAT EOOK
Fower, Ball, Rowlng,
Paddle Plans. . ...... £3.00
BEOY MECHANIC
Hundreds Things Boys
Can Make, .. . ......
BUILT-IN FURNITUR
Take Orders, Mnka
Mone ! '
CARPEM
Prartical Lcr lota,

430 Pages. 1936 Edi-

£2.
(:HET!II!.TR‘I' PRACTICA
Muke Hundreﬂa Thl.uaa

ﬂHEIETE Wﬂﬂﬂ
l:::l:"E Uses Deseribed,

Pletured .
DIESEL HAHIII!IIIH
Nuvn Latest Informa-

Dﬂﬂ THAINIHG
;linme Biage, Movies,

ILE'L‘: TIII:II'LILT ING
Modern Practioe Inelud-
1n1r Nickel, £ins, Cad-
and

minm
RRITTR o - B -
Fﬂlﬂﬁﬂhﬁl I;;EATING
Warm-Alr. Eve
tinl covered -.Efrl;lﬂﬂﬂﬁi oo
FORDS (V=-8)
Also A" and "B
Models. All Nwl
FROG INDUST
New! I'Lnisaaulli L-r-'ll
Profital . 52.00
F!.IIIHI'I.'I.IHE MA K-
IHG Tools, Materl-
Deslgns. $2.50
Hvruh*ru

0o
L

. 51.00

.52.50

Send lc stamp for
“A Billion | pr

IIATHEHITI s
Easy Guide tor the Prac-
toal Man. _......... $1.50
MECHANICAL IIHAWINE
Learn Drafting; d

Salaries
METAL PRODUCTS,
FINISHING

Just Ot £3.50
HGHE'\" MAKING IDEAS
1000 Ways to Make
. §2.50

F1000 STELE
OIL HEATING
HANDEQOK
.. 53.50

JURE DML, . s oiaines
FLUMEING
500 Faets Every Home-
pwier Bhould Know.$1.50
FOULTRY
Brmdin.:, Management.
&t Your m:ﬂnﬂi:.lﬂ
rmscmui METALS
Idnutlj'} —Bur—Be'l

; book o §1.
FHUIF CTIIR‘E' HAMND=-
I I'llll llfrwt-uhltna

anm Klnln. I:.u: l
RE rnmtna T 13
I.-IEA:H' 5 -]
7 54.00

Bervice Expert . .
lE'II'IHI'.lIIH'i ELEETHIC
MOTORS
Fractlonal Eliiu Value!. $2.50
SHIP MOD
Entire Tut Famous
“Bow o'’ of 1617 51.00
SHOP NOTES LIERARY
5 Val. 2ll)gn‘|r*runder1ui &
p‘TAHI‘ ALBUM
Modern. 400 Fages
STEEL !ﬂUAHE
How Euu An-
les D! afleru

STORAG - $100
BATTERIES

New! How Lo Hu.iH:I
Repalr, Ch 2 =

5400

35A

PATENT

your)NVENTION

THROUGH THIS

RESPONSIBLE FIRM

««ss and Get PROMPT
EXPERIENCED ACTION!

C. A. Snow & Co,, Registered Patent
Artorneys, offer you the experience
and proven responsibility of over 61
ywars. Since 1875 we have rendered
expert service and counsel o tens
of thousands of inventors. We have
secured patents for our clients in
every held of invention.

The home of C. A Snow & Co. is
the largest building in Washingron
occupied exclusively by one Patent
Attorney firm. Every member of
C. A. Seow &k Co. who works on
your case is & Regiscered Patent At-
torney. This is important, for only
Registered Patent Attorneys may
Pku] your case before the Patene
Office. W offer you thorough, com-
petent work, Ouar fees are standard.

THESE
VALUABLE
GUIDES %o
INVENTORS

If you have made am invention,
e adrite fmmediate sheps bo prodect it
Delay may mean failare to you, for
someone clse may have the same in-
vention you have, and may be mov-
ing to have it patented. We speak
from long years of experience when
wE Urge you (o act now,

Write w today amd we will send
you by revarn mail, FREE, and with-
out obligation on your part, our
“Cenification of lavention™, . which
provides you real aid in establishing
prioriry rights. We will also send you
two extremely valushle guides to in-
wentors . . our demailed book on “How
W Protect You" and “Sugpestionn ow
Hew fe Commercialize Vour lnvention”,

Weite us now and have the satis
faction of knowing that you have
taken the first step in your endeavor
to obtain protection by the United
States Government.

Be sure to address DEPT. A-8

C.A.SNOW = CO. |

Registered Pafent Aftorneys

710 Bru ST NW., (WASHINGTON,D.C

When writing please mention Popular Mechanics
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Get this . . .
$STRONG MAN'S

LIBRARY

ONLY 2 SE EACH, ALL SIX

FOR $1.00

THESE BOOKS SHOW HOW TO BUILD
ANY PART OF THE BODY TO
GIANT PROPORTIONS !

I will show you how to add inches o
your biceps, how to put steel-cable
muscles on your chest, how o ger
a powerful, mighty bai:k and how o
buuld the legs of a Flant The strong
man tricks which | will reveal will
amaze you. Let George F. Joweir,
Champion of Champions, show you
how to possess a herculean body
B Think of-it! Six muscle-building
courses that show you the way rto
develop your entire body, for only
$1 00! Or any one course for 25¢c!

Each book is profusely il-
lustrated. Slip s dollarin an
envelope with the esupon
helow and receive all six
books for the price of Four!
“"Merves of Steel, Muacles
Like Iron" included FREE!

BOOK WITH PHOTOS OF STRONG ME

JOWETT INSTITUTE OF PHYSICAL CULTURE
Dept. 4Hd, 422 Poplar Street, Scranton, Pa
George F. an.u Send by return mail postpaid the
books 1 have cheeked for which | am encloalng §
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MAKE MONEY
"SHOP NOTES " ).

Ideas, Kinks, Helps =

1936 SHOP NOTES and
LATHE HANDBOOK
FEW OF 360 ARTICLES

Extra Big Book )
Value— ONLY 98¢ iy Notes or 1630 a 224

ples — TO3
Fﬂl" Bﬂﬂl‘ I]lumrq.ﬁnm Bome of the
Be the man who knows the easiest  Sublects are:

and bost ways of dulﬁ things—the Alr Conditionin
n

fellow who Is up-t te—eash In Auto Owner H

EE hl.n‘q;.- :ént? nun_ﬁléggn H:I“ Ekﬂ Euﬂtﬁ- Hprr'l-’lm :cmu
op o or and make

money, For many years the helpful, Drill Press Work

hand ] il Elpetrical Kinka
andy gulde for mon dolng mechani= Furnitire Making

ecal, carpentry, auto repalring,
goncrete, plumbing, n]ant.rlenL Lathe Operating Kinks
bullding, masonry, Model Makers Helps

Sander for Lathe

Sheet Metal, Things to
Do With

Taool Kinks

Welding and Cuttling

Wood Turning Helps

Workshop Kinks

SEND NO MONEY!

Combination offer above 08
utnl‘a Bhop Notes Library
books—§: Pay
]:-uutm.nn plus few cents de-
In 7. 8. and posses-

oy ks
home repalr work, ete. Now ready
—1536 edition and famous Lathe
Handbook—both for only 05 cents,

2000 Money Making |deas
for Shop and Handy Men

Get the '-‘ihop Notes Library. Com-
glet.e set 5 books—Owver 800 pages—
M pletures—2000 money making
tacts, methods, processes and time
saving kinka. They'll pay for
themsaelves over and over. Whols
set only $2.50. Order now. Supply Elsewhers remit
soon exhausted, 'Il'ir.h ‘order, Order now.

Popular Mechanics Press, Room 836 A, 200 East Ontario St,, Chicago

O an six books for $1.00
O Mouiding & Mighty Arm, 25¢ a Moulding & Mighty Chest, 25¢
Moulding = Mighty Back, 25¢ [ | Moulding Mighty Legs, I
Moulding & Mighty Grip, 25¢ []Sirong ManStunts Made Ensy, 25e

Name Age

Addeess
b= =]

New York
Electrical

Ask for free booklet SCHhOOI
44 West 17th St.;N. Y. C.

Established
1902

900 WORKSHOP IDEAS!

How to Make Articles of Beauty and Utility that Sell

it the most ous of your hobby. Turmn your "MﬁKE IT
XA .
n:dut-;r l;z:tﬂi;il.. :ul.g t.l:tlliI I‘pru:duuml YOU RS ELF
desarative. articles of all hinds. INCLUDES:

Newest edition—480 pagea, B3

pictures, 7 x 10 inches. Bent
postpaid for $3.00 or in U. 8. and E’H‘ME";‘;"“ Equipment
posseswions C.0.D.—you pay Equmnl_lm.f“.'u E'F‘:'I

postman. Q : = iadio Euulbmunt—
{ -

Toya —Models —Furni-

Order Now. Workshop Tools and

POPULAR achinery. Articles

MECHANICS on Working: Wood,

PRESS, -"-_[-"!1. Leasther,

Reom B16E Eto.. Ete.,
) Ear! Detarin

START BACKYARD—GOOD POSSIBILITIES

Breeder lays 10,000 eggs yearly. Frogssellu
dozen. No other livestock multiplies so rapidly.
MARKET WAITING ® We buy! Experience unnec-
essary as we teach you. Any climate can be made suit-
able. BIG FUTURE!

Learn the facts about this new industry. Send for our
big FREE, lllustrated FROG BOOK today!

AMERICAN FROG CANNING CO.Dept[53 R New(Orleans,La

to $5.00 per

When writing to advertisers please mention Popular Mechanics
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THREE two-year courses (00 weeks) lead to Bachelor of Sclenoe
degrees In professlonal plloting: Acronautienl Englneering;
Aviatlon Mechanles. hlght partial courses and comblnations of
courses requiring 36 to 152 woeeks for completion are also offered.
TEN TRAINING PLANES are on the filght llne. Thoy range
m Kinner Sportster to the new bl-motor equipped with
retractable landi ear, alr brakes, two-way n.Lﬂ rudio
direcetion fAnder blind fAlght instruments.
52,348 hours fllght Instructlon hove been
glven; 650 hours now belng flown each

FRSENESEEREERAENAEERERERRAREY

Aeesridiiad |-'r i

iHm T ||_ intend- lI:IOI]lh._ I

ot of Puablle Ine THE FACULTY of 20 la composed of
shrockhon.  (lovers epocialists in the various Nelds of aviation,
miosil approvml a8 B AN ENROLLMENT of 243 resident
Transpart  Clroond students at the beginoing of the Bpring

apdd Flying Selbool tirm, 225 belng reglstered In two-year
nod M echanis'sm COUrscs,

Holsonl Omn Its 100 sore alrport, Parks has 14 bulld-
Im with n floor area of 110,352 square

PARKS AIR COLLEGE B

Offers COLLEGE AND PROFESSIONAL TRAINING Majoring in Aeronautics

836-M Cahokia Rd. East St. Louis, lllinecis

feet (2% nacres) all devoted to school
PuUrposes,

DORMITORIES AND DINING HALL
on the Fleld.

1306 graduntes,

137 graduntes were placed (n the past t“s months 63 pereent

golng with alr transport companies o North and South
Ameries.

yﬁutuﬂl“ for graduntes are exeecding the number avallable
28 tol.

Ask mnyone in aviation about Parks. Pay us a visit. You
can expect more and still be agrecably surprised when
You Come.

The 60-pago catalog glves complete Information. Send for it

It |a free.
PARKS AIR COLLEGE

iGEFSREadEEEEEEEEEEEE AR AN

OIL 1.
Wea) LACO BURNER
Extra Compact,Simplified
Short or Long Air Tube

FOR ALL TYFES OF FURNACLS.
BOLERS. Al CONDITMONERS, ETC.

NODW—utieriy now and greaily ime
it .|.| burmer—has EYVERY =
"HING—uses very Llitile Low-riced
Dl—at a price ithot saves you arouod

trrmer pnit oocaples
shiort bhlowerstubo (may Do
Adaptalile Tor |.|II
Alial

NermLmy -t

I:|!||lh. rileh gEold orackle with W

DEALERS: ol '|-l|.'1‘ finedl  extro-heavy

I- rn I"'-'-"'1. 1 ||1 -benring steel. Elpes

—wory Ancst parts, mﬁ:m-ﬂlﬂ|:::“r:?._rh=|::ilﬂ'u|,||£;{ lll welded into  salid
% i BETviees Ex- tion, Fartory helps, folders ulut. Iandsome as the Anest
som eliminated, Re- sdvertising,  hangwrs  given. furniture. 4 popular sizes.

s OoF Panges
furnace or Lodler.  Deau- T?P,{:‘,—']m"‘. ;',‘1';“".:;,,;:??': WHRITE for Free Book
TE!

vt B i et Dot L ACO OIL BURNER CO., 186 Union St.. Griswold, lowa

LACOS New

Oil Burning Heater
for Home Store.etc.
Without Basement

Sensationally I'I'l'll'll‘ﬁ'f'ﬁd
““Inner Heating Univ® with
207 exirn heating surface,
delivers utmost beat into
rooms-—loss escapes up chim-
ney! Clean. Cobstantly unls
Torm heat.  Autamatic tem-
Flﬂﬂll-'lll'l? confral. Huiildifles
anid circilates the air. Muilt

and Very LOW PRICE]

Ill ])et real money 8§
you can learn to play

— s easy ﬁmmafmy Way

YES I mean you actua|13 play real music—clas-

sical numbers or jazz—so that you'll be able to |

entertain your friends—to be popular everywhere.

You won't need a private teacher. You'll learn
by yourself—right in your own home. And at only
a fraction of the cost of old-fashioned methods.
Why am I so sure? Simply because 700,000 others,
no more gifted than you, have studied music by
this modern system,

Learning to play this 1I. 5. School of Music way is easy
as A-B-C. No special talent is needed. If you can whistle
a tune you can learn to play by this simple method. Every-
thing is right before you in print and picture. First you are
tald how to do a lhilﬂf- Then a picture shows you how to
do it. Then you actually do it yourself and hear it. Instead
of monotonous scales and finger exercises, you learn real
tunes from the start,

LEARN TO PLAY Free B‘f"k and
BY NOTE Demonstration Lesson

El:i::r H-l:l:hﬂl' Our wonderful illustrated free hook
Organ Ukulele and Demonstration Lesson explain all
Tenor Banjo ahout this remarkable method. Ym|'"||
Hawallan Goitar see how simple this home method is
Plano Accordion —how castly you can become an ac-
Or Any Other complished musician, S0 if you
Instrument really want to learn to play—to win
new fru:nd.s—lakc this opportunity to

=

y t{“h*n

make wvour dreams come
true. Fill out and mail the
coupon below, Don’t delay
—there is no obligation
whatever. U. 8. School of
Music, Dept. 78, Brunswick Bldg.,, New York City. In-
strumenis supplied when nudeg, cash or credit.

e e e e — ———— S — e —— — — — —— e —

U. 5 SCHDOL OF MUSIC,
78 Brunswick Bidg., New York City.

Bend me your amozing free book, *“Mow You Can Master Musie
in your Own Home," with inspirlng message by Dr. Frank Crane:
also Free Demonstration Lesson and particulars af your easy pay-
ment plan (mention instrument),

T R P ch R R R AR A E AR

BVEADEEE .« ocirmn b p g B R

Have You
INSIPUMENE ..ccovrnvnnnsmssarrnnnnsssansrnas IDSITUMEDET .ouensnn



Talking pictures offer excellent op-
portunities to trained experts. Com-
plete course at National Schools

unlifies ¥ou to accept positions in
Newest equipment to

thentern,

Radio Transeription Recording in
a fascinating profession. The
field of opportunity for trained
men is unlimited. At National
8Bchoola you receive the most
complete instruction on nDewest
equipment. Experienced instrue-
tora. Btudenta learn o0 same
equipment used in largest tran-
seription studios.

All of the science of sound is based
on RADIO National Schools’
course of training embodies ol
divisions of Radio, including Tele-
virion in its latest development.
Graduates are qualified for Radio
engineering, home, autoe and com-
mereial radio repairing, and Broad-
casting. Easy “shop-and-studio”
Ecr’ntHna methods. No dry text

oks. Students actually operute
our own Hadio and elevision
equipment, You don’t need ad-
vanced eduecation. National's
training methods teach wou the
proctical way.

QUALIFY FOR GOOD JOBS IN FEW MONTHS
National training is thorough, TFinest equipment in Amer=
ica. Proven methods. When you graduate you ean com-
mand jobs that assure future success,

EARN ROOM AND BOARD WHILE LEARNING

We nssist students to obtain part-time jobs while learn-
ing. For limited time we will allow coach railroad fare to
L.A. 8Bend ecoupon for Catalog.

NATIONAL
SCHOOLS

MORE THAN 30,000 GRADUATES | 1p, 20
Established 1905 NING

TAieyy :
G rier
]
P'UJFE ’-‘Dn { §
‘a
L1 TS O

LT ¥itiein
.

t--—---——_---—.—.--.-------l—-——' -
1 REQUEST FOR BOOK .
) NATIONAL SCHOOLS i
I Dept. PMR-8, 4000 5. Figueroa St., Los Angeles, Callf. |
]
L}
]
VADDRESS . .ot .
|
1
s CITY ... e BTATE s >
| |

O —
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WE CAN
TEACH YoU

*MOUNT BIRDS

: PROFITABLE, TOO. IN FACT, THIS
Olw/L BOOK-EMD 15 FOR A CUSTOMER.
FRED, WHY DON'T YOU WRITE TD THE

HOETHWESTERN SCHOOL FOR THEIR

] FREE BOOKY

ST

gUN B FAHSCI

FREE BOOK gwﬁﬁ%ﬁg

oar A

M. W. School of Taxidermy, C337 Elwood Bidg, Omaha, Neb.

DIESEL
the
NEW POWER

wirli at the amazing performance of the Diesel
Eg:e:ﬂlnll‘illl‘":llg‘ll ni'?!’.“ﬁ Fephyr train. It opens a oew era of power
efficiency.  Aeroplanes, autoinobiles, great ln-lu.u_:rl:l plants may
soon be using these marvelously efficlent engines, i
wolession, s new trade for thousands and thou-
::nﬁ:‘ﬁ ’Em!-lzﬁ' Ef:i;:nll;:llpsel operation, constraciion and repale
NOW. TDse our magical quick reference method. Find out all yon
need to know through these bhooks, *“Diesel and Other Internal Corm-
pustion Englnes”'— "Diess] Engines. Operation and Maintenance
—“THesel Electrie Plants,*® which we send free for examination.
This combination offer brings you the latest and most authoritative
informatlon obtainable. Over 300 ilustrations.

3 BOOKS ALL SHIPPED FREE

for examination. There are no strings to this offer, If you really
want to get into the most promising pew fleld of the century—the
livest—most up-to-date—most talked of profession, send for thesa
books on our amazing free shipment offer. Thead 1 hvem, unmh:_'n}
them, test them In any way and then 1f you are mot sald 100 %
gend them back at our expense and you woo't owe one cent.

T r Iy » = & & & 8 0 0 O B

Ameriean Technleal Society, Dept. OC-19

Drexel at 58th Street, Chicago, 11linois.

Bend me the 3 Volumes on Dvesel Englnes, listed abeve for 10 days
FIIEE examination. 1 will pay the few cents express but don't owe
you & cent unless I keep the books, in which case [ agree to send
2900 Im 10 davs and §5.00 a month untll the introductory price of

only $3.80 is pald.
Jote: 1y £5.80, cash or money order
Note: If you prefer vou may send on ira D, G O Y e

(you =ave £1.00% im full payment. an

"Get This Free Book. It's Delightful and Valuable”

prepaid. We agree to return your money f you are oot satisfied
and return them in 10 days.

NAME  sssssrspsssrsssssssssssassassnsspssbisfsgrssnsnsssnsnsss
AdATEEE .. eusssasssssrsapssannnsnans o A
CItY saaumanas ..« Btate,...

Please atinch 8 letier giving iﬁhb&h}hmn and the name snd
address of at least ono Inesg man as reference.
When writing please mention Popular Mechanics
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make and save money.

YOULL PROFIT

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

{Orlginal letter on

flle ln our office)

Attention Mr. F. W. Johnson

Dear Sirs: On making a survey of inquiries and orders recaived
trom aduvertising in various magasines, we find that our classified
ad in your publication has by far produced the best results. We
have heard from many fereign countries, and have established a
sole distributor for one of cur preducts for the entire continent of
South Africa, this distributor's first inguiry coming frem a smuall
elassified ad in your publication. In mapping out our 1936 adver-
tising program we have made it a definite point te include your
Populaer Mechanics Magazine because we know that it will be one
of the finest and most productive investments that we make.

Very truly yours,

MIDWEST SALES & SERVICE.

AUTOMODBILES
AUTOMOBILE

Heat Indicstors repaired
£1.50, Marine motor heat indleators re-
piired $2.75. United Bpeedometer Hepalr
Co,, 486 Wesl OG7Tth Street, New York City,
MIDMGET Race cars, mideet motoreyeled,
motarscooters, handbook catalog, parts, plans,
motors, 79 [ustrations, 20c coin.  DBates
Midget Motor Engineers, 4877 Armitage,
(hieago.
HEMI
nutomobile
grams, instructions,
{101 Ways to Make
ostage pald, only G0e.
Moronts, Cannda.
MIDGET Car plans, Im-u, engings, Clr-
culars dime, Storms, 13 Hoothside, Ashe-
ville, N. C.

Diesel fuel ofl
operating rcosta.

conversion, culs
Plams, dla-
Including  free  book
Money) both muiled
Hoverelgn's Halea,

beok: facts for fans,
bullders, drivers; track sizes, regulations;
pletures, specifleations, working drawings.
Alsn stock car conversions for fostest cars.
£1.00 postpaid. $1.12 0.0, Hay Kuns,
Dept, 20, Cipelonatl, Ohio,

DIESELIKE Gives advantages of 1Mesel
operation in your present car. Use cheap
fuel abl, Cet 20 and 40 miles gallon. In-
stallation simple and cheap, Explicit step-
by-step instructlons of lested plans §1.00.
Anidell, 4354 Palmer, Chicago.

HEFINISH TYour own car.  New instrue-
tlon book treatz amll phases of palnting and
reflnishing autos and trucks.  Written for
the man who wants to renew his own car. bot
govers also the business emd of reflnishing
fur the professional, $1.65 postpald. Popu-
lar Mechanies Fress, Reom (C36), 200 K.
Ontarlo St., Chirago.

MIDGET Racing

DIESEL Fuel converslon. Simple planz
@%e,  Farnes, 10454, Indlo, Callfornis.

AUTO SUPPLIES AND EQUIPMENT

DIESEL 01l manifold for Ford A 16,
Agents wanted. A, Pendleton, 2023 Hadley,

r‘lﬂiiltler. Callf.
BEMI-DIEREL Converslons for gasoline
motors. Write Dwesogas, 1718 Addison,

Berkeley, Callfornia, FEnclose stamp,

REMI-TMESELIZE-To-Econpulze. Burn
cheap Diesel oll in your car. More mileage
with fuel costing % price of gasoline, Alakes
driving a pleasure because It costs so QEttle,
Yery simple and ensy te Install. Dwo it your-
gelf. Tarts cost less than £5.00 and are
avallable anywhere. No changes made in
motor.  Guaranteed performance. Free Chek-
Chart with instruetions. Send 10c {eoln) and
complete instructions, drawings, Chek-Chort
will be sent for your spprovel. Pay only i
gutlafied, Or sent posipald for §1.00. Only
n few coples left so hurry. Order today—
now, KEuarl J. Behling, HBox 0844, Depl
M1, Loa Angeles, Calif.

MIDMGET HRacer blueprinis, 2.00 wel.

Posteard brings details. Paul SBhipps, South
River Homd, Hanesville, Ohlo.

DIEBELIZE Oascline engines.  Slmple
insallation less than five dollars. No spe-
eigl parts, 200 miles 5. Informatlon free.
Dieselizer, Box H202K, Loz Angeles, Calif.

NEWEST Quaranteed sute formulas. An-
nlyals, Hesearch. Blggest catalog free. Speelal

rices, lemds., Olbson, Chemlst, DW-1143
Euﬂuid!. Chiraxa.

MICROMETERS. Brand new. Complele
get four In velvet lined case $11.03. Detalls
on requést. Micro Produrts o, Dept, 3,
516 Morphy Bidg., 150 West Congresa, De-
trolt, Aich.

REPAIRL  Windshleld wipers yourself,
New kind of overhuul Testores speed nnd
power In wipers. Fit all wipers 18928 to 28,
Easlly installed. Send Sike for camplete KIL
Zone Mig. Co., 5137 Wilson Ave.. Bt Laouls,
M.

NEW Mereury auto fuse. Hell renewing,
Lasts lifetlme. HRellable, Hafe. Guapin-
teed. Send 5de. Burke Preducts Co., S100
N. Leclaire, Chirago. =

ALTIMETERS For your automobile, $4.95
earh. Hplllane, 1913 Flguerns, Los Angelés.

DEMONSETRATORS, Compressor,  test
tiench, H-hour bmttery rcharger—are welder.
Guaranteed. Trial and terms, Ken's Equip-
ment Exrhance, Box Mail, Troy, Ohlo.

PAINT Siripers—Genuine Master hand
types,  102% 0 10107, WY wheels $1.050
eanh.  All three $£2.60. Weite Wendell, 2804
Helmont, Chirazo.

AUTOMORBILE Repalr orders—1000 post-
$2.83, Kane's Print Shop, Lafayetie,
18,

POLIBHING (loths chemically treated 2he.
'F-r%{nnm Bervice, 556 Parsells, Rochester,

R & R Mfg. Co., Anderson, Indiana, Speed
equipment for Fords and Chevrolets, 25
centa for eatalogue.  Mideets ineluded

25 REASONS For lgnition failure. Send
Sde. H. George, Box 180 - T47 8. HIl,
Los _Angeles, Callf,

200 MILES 15e, The oldest and original
converslon blueprints to burn stove distillate
in any car. Get parts In junk yard. Com-
plete detalled information and blueprint S0
{coln). Thousands of guecessful converslons,
%!ﬁfdwall Mfg. Co., Beox 402, Glendals,

alif.

PAINT Sprayvers £27.50; originally $49.50.
Tank compressors, were $69 50; now 539,54,
Write today. Alr Compressor Sales, Ine.,
15 Harpor Ave., Detroit, Mich,

PLATING Outfits for automobile parts.
Connect o battery. No tanks wused. Fres
artleulars and proofs. CGuometal Co., Ave.
.o Decatur, 111

PARTH For the Populer Mechanies “Fam-

{ly ‘Traller’* featured In the February,
March and April issues, Everything jyou
need—Axle, hitch, wheel hooslngs, waler

tank, pump, tollet, sink, stove, wood parts,
windows, sereens lights, cushlons, ete, Send
for price Ust. Include 252 for our big eal-
alog snd Trailer Buallders' Manual, Trailer
Supply Co., 410 Grand Ave., Wausau, Wis.

A. C. GENERATORS

TURY Herap into money,  Adtopower ghioiws
you Dbow easlly and economirally auto gen-
erators can be converted into s.e or de
generators and doe. motors, 3 Lo 1000 wolts;
for sound, radlo, power, Jlght, or welding.
No previous experlence necessary—ocanplels
informatlon all in new book, with slmpla in-
structiona  and lustrations. Endorsed by
thousamds, Only $1.00 postpaid.  Autopower,
Inc., 408-B H. Hoyne Ave., Chicago,

MOTORCYCLES, BICYCLES
AND SUPPLIES

UTILITY -MO*TORCYCLE of Amerlen.
Most popular motorceycle ever offersd to the
whole world. So efflclent is the sclentifleally
designed engine that late tests showed more
than 100 miles per gallom of  Easoline.
Hpeeds ranged from 5 to 0 miles per hour.
Bullt for pleasure, comfort, light deliveries,
ete, Price fully equipped fo.bh, Loa Angeles
$115 subject to changes withaut potice, Dia-
tributors wanted In every stmte aml forelen
counlry, that has not alrendy been allotbed.
Clrewlars mmlled free. Patents pemiling on
#ll Huadley motor products. All rights re-
served, Hadley Motors of Ameriea, Mang-
facturers of [Ttlllty-Motoreyeles, Tndusirial
Locomotives, 'Trallers, etc. Englneered to
your needs. 122 West Third Bireet, Los An-
geles, Californin, 1 H.A.

POWER Your blke with low priced Hpeeds
ibike motor. Attach Iin one hour. Elghty
milea to gallon. Thirty miles an hour. Free
folder, Guaranteed, Outhoard Motor Corp.,
i N, 2Kth B, AMllwaonkee, Wi

BICYOLES—New: used; supplles. List
free. Star Hievele Exchange, 2917 Colonial
Ave., Norfolk, Virginia.

HEXDERSOXN, Exrcelslar, Harley. Indian,
used parts, alloy plitons, catalogue and wings
pin  10e. Ballak, 1115 Chestnut Street,
Ht. Laouls, Mao.

DIME Hecores simple Speedway Raclng
Magazine, ratalog English motoreyeles, ctash
helmots, 1?::':] books, suppllies. Clymer, 44
W, len, Angeles, Calif.

MOTORCYCLE Parts, wheels 1. new
tires $3. Frumes, forks, handle bars, tanks,
chalng $1. Motor bicyeles #4453 Bend 12c.
Denlnger., Rochester, N, Y

AUTO TRAILERS

TRAILER-ITES! Ses advertisement of
Traller Travel Magazine on page 17A,

RECONDITIONED Motoreyeles. New and
used parts for all makes. Complete service.
Whitman Motoreyele & Supply Co., 405-0
Bouthiwest Blvd., Kansas City, Mo.



40A

LET Us supply ¥your motoreycle nesds.
Ezpert repafring. Complete stock of genuine
Harley avideon parts, aceessorles, oll,
tires, riding apparel, eie. 24 hr. pervice,
Hend lic for Used Motorcyecle Bulletin and
Aceessory Catalogue, (No used parts.) Bill
Knuth, The Harley Davidson Distributor,
2491 W. Fond .du Lac Ave., Milwaukes,
Wisconsin.,

REBUILT Motorcycles, all makes, new
and uvsged. Harley Davidson parts, Send 10c
for bulletin. Western, 814 K. 15th, Kansas
City. Mo,

BEND 16e For Ulustrated uwsed motar-
cycle catalog. Bargains. Largest stock gen-

ulpne Indlan parts and motoreycles. Indlan
Motoreyele Sales, Kansas City, Mo,
MOTORCYCLE Bargaini, lowest prices,

bargain sheets for stamp. Motoreyels acces-
sories. Rochester Harley Davidson Corp.,
128 West Main 8St., Rochester, N, Y.

MOTORCYCLES—Direct (o you ai rock-
bottom wholesals prices. Rebullt, roadlested
and puaranteed Indians, Harleys, ele. Bend
10e today for ““Bargaln Bulletin 43." Cran-
dall Hicks Co., 780 Commonwealth Avenue,
Boston, Mass.

AVIATION

£8.95 CONVERTS Your Henderson motor
for alrplane use! Everything Included
£10.85 buys pair of light-plane airwheels
and hubs, Order today! Heath Aviation,
Henton Harbor, Mich.

YOUNG Men interested in entering avla-
tion under apprentice plan. Write Immedi-
ately enclosing stamps. Mechanls Universal
Aviation Service, Birathmore Biation, Depi.
D, Detrait, Michigan.

HUNDREDE Alrplanes, $75 up. Terms.
Complete catalog 25 postpald. Alrcraft
Directory, Athens, Ohio

BIG Catalogue.  Send dime,
A38 Poplar, York, Pa.

Karl Ort,

“*A B C of Gliding-Ballflylng,”™ 94 pages,

72 Hlustrations, $1.50. (Glder plans in-
cluded.) Bewellprint, Wilmore, hy.
FLY This summer! Start bullding your

own Heath Parasol now!
BRegular $12.00 value. Parls come in eleven
convenient groupz. Btrong, rigid welded
steel  fuselage included. Complete kit
£199.00. You can't afford to pass this l.ll}i
Order now or send dime for booklet “'P.**
Heath Aviation, Benton Harbor, Mich.

BECOME Stunt flver. Send £1 for com-
plete fllustrated manual.  Alrcraft Direc-
tory, Athems, Ohlo.

UBED Alrplanes £75.00 and up. Easy pay-
mmu, Literature 10c. Continental, Hox 344,
Diept. 2, Indlanapolis, Ind.

NEW American Clrrus |nd Wright Gipsy

$8.00 starts you!

ELECTRICAL SUPPLIES—EQUIPMENT

POPULAR MECHANICS ADVERTISING SECTION

A. C. HOME LIGHTING PLANTS

TRANEFORMERS Designed, bullt, Frank

Greben, 2012 Bo. Peoria, Chicago, 111

HUNDREDS Of new and rare items, re-
placement parts and supplies. Send 10c for
new, @d-page wholesale catalog. Autopower,
408-B #, Hoyne Avenuwe, Chirago.

NEON Tubes, 65e foot. Hample §2.00.
Marcella's, T42 Btrong, Schenectady, N. Y.

ELECTRIC Engraver, deslgns metal beau-
tifully, %1. ﬂ-[l_!!)replid. Hudson Bros., East
Byracuse, N

WELDING AND SOLDERING

200 AMP. Welder from Dodge generator.
Simplified plans, dime. Monroe, Box 3343,
Bt, Paul, Minn.

ARC-WELDER 25-200 Amps. from old
North-East geperntors, Dodges, Franklins,
ele. MNew revised guaranteed plans $1.00,
forelgn $1.10, eco.d.'s $1.12, Supersedes all
printz dated before June 13th. Welding sup-
plles and secessories.  Welders” Club of
America, 34102 Drake, Chicago.

DEMOMNBTRATORS, Electric are welders.
Money-saving prices. Tsed by the povern-
ment. Trial and terms guarantesd. Hobart
Welders, M8, Troy, Ohio.

GET Full-size, 100-pound electric arec
welder, only $20.500 Does all types weld-
Ing, uses all kinds of rods, welds all metals
and alloys from molor blocks to lenders.
Portable. Power adijustable. Works on 110-
volt or 220-volt alternatling current. Plugs
into light socket. Complete with goggles,
welding rod, tongs, etc. OGet details free.
Write Commonwealth, 37E5 Beechmont, Dept.
H-11. Cincinnatl, Ohlo
COXY-ACETYLENE Welding equipment—
New welding torches, reduced prices on dis-
continued models. These torches are stand-
ard, heavy duly equipment, factory boxed,
tested, and TUnderwriter's approved. Save
money on acetylene generators, gaUges, reg-
ulators, lead burning and other welding
equipment. Complete oxy-seetylene welding
outfits at attractive prices. Write Modern
Co., 3415 Plne 8t., Bt, Louls, Mo,

00 AMPERE Welding generator. Fine
condition $150.00, Wilmot Autoe BSupply,

1970 Wilmat 8t., Chicagn,
DXY-AC elding outfite on

Basy payment plan. Box 11, Hamilion, 0O,

110 VOLT, &0 Cyele, 440 watt generators
or complete streamlined, gus engine, auto-
matie lighting plants, .{\.w FOU Can assem-
ble them, without experience, &z low as §4
and $20. Full instructions. Write for fres
illustrated literature. Jordan Eleet., 183
Lippard, Ban Francisco,

MACHINERY, TOOLS AND SUPPLIES

REFRIGERATOR Parts. Kellogg alr
compressors. $6.00. Taylor, 103 East 102Znd
Btreet, New York.:

T MAKE Floor mats from worn-out tires.
Entira equlpment only §65—%35 down,
Mateo, 1214 8, Jrd 8t., Minneapolis, Minn,

14"z 6° MONARCH Engine lathe, belt
drive £150.00, 500 other guarantesd ma-
chine tools. The O°Brien Machinery Co.,
No. 107 N. Third 8t., Philadelphia. Pa.

I'a.

DYNAMOE, Motors, Lurret Iathe, metal
saw, etc. Al shape, Cheap. Abeo, 2055
N. Racine Awe., Chicago.

FREE Price list all shapes brass, copper,
gleel and aluminum. All orders postpald,
Hobby Bupply House, Box 2014, Pittsburgh,

SWISE Gear cutler, hand screw machine,

drill chucks, small drop hammer. Clarence
Gayle, Frankforf, Kentucky.
BARGAINS, Demonstrators, electric are

welders, guaranteed, 30 days trial and terms.
'\__I\;:'iuu Ken's Equipment, Box MB863. Troy,
]

WANTED Immediately, S8outh Bend lathe,

ressonahle, James Corubla, 126 Lexington
An:nuﬁ. New York,

13" x 4" SOUTH Bend serew culting en-
glne lathe, %£175.00. 14" Bteptoe erank
shaper $135.00. All sizes of machine tools.

Ineinnati Machinery & Supply Company,
7 West Becond 8i,, Cinclonail, Ohlo.

Ell-—"ﬂ: HOREE, 110 Volt, Unlversal mao-

#md with 14 to 1 gear reduction

N aﬂ {imot Aute Bupply, 1970 Wilimot
Bt., Chicago.

BOATS, OUTBOARD MOTORS. ETC.

BUILD A boat. You can bulld a betler
boat by the Welch system. 32 page catalog
25e. Welch Boat & Bupply Company, Sia-
tion K, Ailwaukee, Wisconsin.

“WELDING, Soldering, brazing outfits
£6.00 to $60.00. Superior Oxy-Acetylens
Hamilton, Ohio.

ARC-WELDING Outfit $1.25. Weld fend-
ers, braze, solder. Lavrow, 4368-W. Warren,
Detroit. Stamp appreciated.

BOAT Designers are highly pald profes-
slonals. Complete rourse by mafl. Catalog.
Westlawn, Montville, N. 1.

OUTBOARIY Motors and parts. All makes,
new and wused. Outhoard Headquarters,
315 Atlantic Avenue, Boston, Mass,

ENGINES, MOTORS, DYNAMOS

engines and parts. R. J. Wenger, Menasco THREE To ten KVA alternating genera-
Manufacturing Company, 6714 McKinley | tors. Molors, converters, Queen Clly Elee-
Ave., Los Angeles, Calif. trie, 1738 Grand Avenue, Chicazo.

NEW Afrplanes, $98.00. Terms. Motors, REWINDIXNG Any type, speed or make

propellers, air-wheels. =end 25e for infor- motor. Complete factory specifications. De-
mation. Hibhs, Fort Worth, Texas. talls $3.00. Mefer Eloctrle, Russell. Kinsis.
GET Into aviation. Alr transport pilots BEVEN— Horsepower G. E. motors, 60
Elt up to $7.000 per year; mechanics, $2,500, cyele, 1 :rhuu. 110 mlu. like new, %8 50,
Send check Erie Electrie, 120 Church,

earn at this Itoturammt approved school.
Write for complete Information Stats apge.
Lincoln Flsln&{mhoﬂ 2004 Alreraft Build-
ing, Lincoln,

BATTERIES, GENERATORS, ETC.

Buffalo, N. T.
WINDING Dala,

1008 a.e. motors, eight

leading manufacturers. Price $1.00. Chas.
Chittenden, Jr., Box 7631, Kansas City,
Mirsourl,

WIND Electrie, that does charge. timken
bearings, . automobile parts.  Plans, dia-
grams, instructions, 25¢. SBovereign's Bales,
Toronto, Canada.

ELECTRIC Lights—Wind
build them. Write
Rideway. Maont.

BUILD Windcharger from old automabile
generator. IMime brings complete plans and
ratalog. Motors, welders, ete. Lelay Man-
ufacturing, 1447 Lake. Minneapolls, Minn

EDIB0ON Btorage batteries will save you
money, Replace your lead with the Edison.
Non-aeld. Odorleas. Fifteen year Wfe. Lib-
eral unconditional guarantee. Bargains in
complete generating plamts, motor, ete. Free

driven—You
Wind Motor Electric,

fllugtrated literature, “"Bee Jay _Hallery
Company,”* 82 Bterling Avenue, Yonkers,
New York.

EDIBON Btorage batteries for light-power
lants. Non-aecld, non-sulphating. ng life.

ully guaranteed. Low priced. Also attrac-
tive bargains In power-light plants, gemera-
tors, motors, ete. T. Hawley Smith Com-
pany Crolon Falle, N.' Y,

DELCO Light plants. Rebuilt.
teed. M. Pliske, 2031 E.
Ohla.

Guaran-
69th, Cleveland,

25 BLIGHTLY Used % horse alternating
maotors $0.B5, horse new General Elee-
trie £5.00. Wilmot Auto Bupply, 1970 Wil-
mot 2t., Chieago,

GOVERNORS Control speed of any make
of auto engine, regardless of load changes,
when uzed for stationary or porlable power
production. HRead our ad on page 1224,
Candee-SEmith Governor Co.

ALTERNATING Current—Motors, grind-
ers, osclllating and pedestal fans. . Illus-
trated bargain pricelist free. AMalilorder
Elertric Co., 1718 8o, Michlgan, Chicago,

GABOLINE Engine epecials: Jumba 4
eyele.  Alr cooled. High speed, Lowest
leas In J:nuntr:r. % hp. $28.50. 1 hp
2, 50, $40.00, 8 hp. $48.50. Harrls
Hurhintr:., g{innuwln. Minnesota.

BMALL Electrie motors, high apeed, 1/10

h.p., 110 volis, universal rebullt, like new.
$2.00 postpaid. L. MeConnell, 1618 Edge-
wond Ave., Racine., Wis.

WINDING Data 700 a.c. motors, % to
150 horsepower. “All speeds, voltages. Ae-
curate. §1.00, ¥. 2425 Wilson Ave.,

Chicago, Illinois.

NEW AC Light plants—$27.50. 350w,
110v.  Rocke Company, Berkely, California.

Rudder,

12-FOOT Flat bottom rowboat—eomnplets
lans 23¢. Free boatbullding catalog. . The
15 Murray Street, New York.

PROPELLERE, Biuffing boxes,
Eunm bearings, ete. Wm. Baker, Pond St.
ulney, Mass,

l:ul-r

CUT-TO-FIT Kayaks, zingle, two-passen-
ger, $£3.45 up. Mall dime for literature,
refunded with order. Jamestown, Bpeclalty
Co,, 2377TP, Titusville, Penna.

BUILD Your own boat. Bave two thirds,
use gur ready cut semi-assembled materials.
Bend 25¢ for catalog. Hrooks Boat Co., Ine.,
F. 20, Baginaw, Michigan.

QUTBOARD Parts—New or used—All
makes—What do you need? Crandall-Hicks
l,'!amn{{nr. 782 Commonwealth Avenue, Bos-
ton, Mass.

SPORTING GOODS, GUNS, FISHING
TACKLE, ARCHERY

FREE: Amazing information on unknown
world athletic records, strength records and
equipment 1ists. The strength fan's guide
of information ineludes mensurements  and
records of famous sirong men: Interesting
feats of strength; story of the world's strong-
esl armsa; lsts of the best strength building
apparatus offered at a  wonderful saving
through our profit sharing plan.  Bend for
your free copy. Ameriean Mhl:th: hmﬂiv
ance Co., Dept. 568, 4324 Paul St la=
delphia, Fa.

BEBT Archery hﬂws—fmm the “heart of
the Yew country. W. L. King Woeodworking
Bhop, 1953 Onyx Bt., Eoagene, Ore.

FREE 68 Page illustrated flytying
hullding and fshing - Lackle umu;.-.& -
L-Tyers, 1414-GL peter, Evaritton, Il

BWIMMING. Ear drum . protectors~ 25,
Naydee, 186 Devillicrs, l"lmnuuh Penna.

BUCKTAILS, Fiytielng material. - Hol-
;}inﬁ Btudlo, 092 Gates Ave., Emﬂ?ﬂ.
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ASTOUNDING RBargains in  barbells—
Complete outfits $5.00. This 13 the season
to get out of doors amd build your body into
& tower of strength! The quickest, surest
way Lo train Is by barbells and these are
the most modern, easiest to handle barbells
made! Formerly sold as high sz $50.00,
now complete outfit, including 48-lesson
tralning course, illustrated by photographs,
only $5.00. Write for free information.
Haxon Barbell Co., Dept. 528, 4324 Paul BtL.,
Philadelphla, T"a

HUDRON Bay blankets, Indian pack bas-
kets, eamp stoves, knlves, compasses, oul-
door equipment. Free catalog. Howe Fur
Co.,, Box P, Coopers Mills, Maine,

FISHERMEN. Free pew 1936 catalog
ghowing many new and {mproved Items for
fly and leader makers, all that Iz new in
tackle, Paul H. Young, BO85-3 Grand Riv-
er Ave., Detroit, Mich.

FIELD GLASSES, TELESCOPES AND
MICROSCOPES

GET Our lowest prices on telescopes, mi-
crogeopes, movie cameras and hundreds of
other jtems. Catalog free. R. Winn, 124
W, W, 21 s, . New York,

Ex-

= Tk hl FSI,,IH E Making—Inexpensive,
perience, special tools unnecessary, Inmstruec-
tions  10c.  Catalog. Preclsion Optleal,
01 East 1654, New York.

USED  Microscopes, I.-i.m-sulara. astronom-
Jeal  telescopes, surveying Instruments—
Bought, sold, repaired. Send 10c for list.
‘%ua¥ua:zu. P 256, Amsterdam,

TELESCOPES, Microscopes, binoculars.
Have up to 509, Illustrated catalog lie
Arefunded). Teeko Optical, Evanston, Il _

TELESCOPES, Microscopes, binoculars.
Lowest prices. Optiecal catalog free. Brown-
geape Company, 234 Fifth Avenue, New York.

ANTIQUES, RELICS, INDIAN GOODS
INDIAN Goods, 100 aszorted $£2.00. In-

dian shell wampum beads, 1 yard gtring
$1.00., Tubular shell beads, 100 for $1.00.
Hellson Company, Box 229, Marion, Ohio.

15 ARROWHEADE, Hpearhead, scalping

hnife. lancehead $.98. Bargsin photolist
. Mu-eum Rutland, Illinois.

LOWHEADS 20c. @ Birdpoinis 18,

En;ll'e. hl.rd int, seraper. spearhead 45e,

Cala ins. Minerals. Curios. Lemley
Curio re Northbraneh, Kansas.

“TANTIQUE Guns, Indian relics. Im five

eants. Elmer Ellls, Websier Groves,

100 GOOD  Arrowheads i, Iil.
H. Daniel, Dardanclle, Arkansas.

TAXIDERMY

OFFICIAL Catalogue. Big values. Eves.
Headforms. Everything, direct from manu-
facturer. Send stamp. Taxidermic Manu-
ﬁu:turem. Memphis, Tenn.

T TAXIDERMY Supplies—uality artificial
eyes, teeth, genulne Jonas head forms.
Tools, materials. ete. FEverything for the
progresalve taxidermist. Bend for big Illus-
trated catalogue—Free. Jonas Brog.,, 1049
Nroadway. Denver, Colorado.

TREES, SHRUBS, ROOTS, HERBS

FREE! Send for this amazing new
*“Herballst Almanac.’” Interesting! Instruc-
tive! Educational! Contalns over 200 wvalu-
able herb medicine recipe: and Indian se-
erots for hWome use, Heaotifully fllustrated
in natural colors. Needed every home. Dime
covers postage and bandling. Wrlte today!
Botanies, 145 West 112th Street, Chicago.

FARMS AND FARM LANDS

GOOD Land still at rock bottom prices.
Washington, Oregon, Minnesota, I1daho,
MNorth Dakota. Ask about new northwest de-
velopments. Literature. Specify state. 1. W,
Haw, 119 XNorthern Faelfie Ry., S5t Paul,
Minmn.

GOVERNMENT Land: now sale, home-
stead. Send quarter information, All states.
Rureay, G00A Maiestic Bullding. Detrolt.

THE Great Northern serves an agricultural
empire of feptile productlve farms where
ronts, prices and operating costs are low iIn
Minnesots, North ﬁm;. Montana, Idaho,
Washington and Oregon.  Write for free hook
and full information. E. C. Leedy, Dept.
#57, Great Northern Rallwey, St Paul,
Minnesota,

40 ACRES, Near While Jiver, unim-
proved, poultry land, $£100, %5 down, §5
monthly. Free list and literature.
bard. 2168 Grossman Bldg., Kansas City,
Kansas,

PROFITABLE OCCUPATIONS
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HIWAY Baseball game—New, play with
traffie, Postpaid 25e ecoin. Five pames $£1.00,
Itainshine Game Company, Joplin, Mo,

PLAYS, Operettas, mosleal comedies, com-
plete minstrel first-parts with song programs,

blackface skits, vaudeville acts, monologs,
dialogs, recitatlons, juvenlle plays and
songs, musical readings, entertainments,

make-up goods, Catalog free. T, 8. Deni-
son & Co., 623 Bo. Wabash, Dept, 11, Chi-
CRAED.

PICTURES AND POSTCARDS

RINGLE Pleture stereoscope.  Magie lamp.
Write Nu-Mirror Co., Bridgeport, Conn.

MAGIC TRIGKS, PUZILES,
JOKER NOVELTIES

FREE—54 After dinner fricks with spé-
cial bag of 64 tricks, G4c. § mind reading
tricks, $1.00. & free tricks with magle eat-
alogue, 25c.  Lindhorst Enterprise, 4418
Clarence, Bi. Louis,

PROFESSIONAL Course mind reading,
mental telepathy, spirit slate writing, §1
complete. You call names of strangers, tell
unspoken questions. Henderson, Box 341-BY,
#un_Bernardinoe, Callf,

B.\i‘FL]NG Presldential mystery lrll‘k
10e, Heeder, 104% South 4th Street, Clin-
ton, Towa,

POCKET Goods. Write for descriptive
circulars. Frank Shilling, 1017-F Dueber,
Canton, Ohio.

MONEY In mushrooms! Grow them mnow,
in eellar or sghed. Exclusive new process,
Bilgger, better, quicker erops. We buy,
Book free—write today ! Amerlean Mushroom
Industries, Dept. 660, Toronto, Ont.

T RAISING Jumbo frogs. Interesting. JSIE
fulure. Females lay 10,000 eggs. Free lit-
erature, Amerlean Frn: Industries, Hox
138, Rayne, Loulzlana

#nl:i!: ﬂnnﬂrtuniti-ﬂ galore. Home Cliy

Bpecialties, Box 1273, Bpringfield, Mass.
RAIRE Mink. DMme for general informa-
tlon. Lomman's Fur Farm, Barneshore, Pa.
MARE Architectural models; profitable,
dignified business, Particulars free. Weld-
ler, 4559 Lexington. Hollywood, Callfornia.

JOY Buzzer—Hand shaker and tickler.
Feels like an electrie shock, makes friends
jump when you shake hands, Funnlest joke
novelty ever invented, A riot of funm, 25¢

stpaild. Order now. Vreeland's, 262-A
larket 8t., Newark, New Jersey.

FOUUR Astounding tricks, complete 25e,
Ace Novelty, 3184 Walton, Chicago, 11Tinois.

MAGIC Tricks, joke novelties, puzzles, at
lower prices. Bouth's largest line, My fa-
mous catalogue, “Hook 1000 Wonders'™ amnd
“50 Mysterles Magle'” postpaid 10e. Write
today, You will be surprised! Lyle Douglas,
Station A-5, Dallas, Texas.

MAGIC Catalog 20c. ?YI]IL, 15 Beach,

“FRO{G Ralsers needed!™ Start backyard.
Write for free frog book, American Frog
Canning Company, (153-R), New Orleans,
Loulsiana.

MAEKE Moogey fur farming. One dollar
brings wyou “*Mink Farming,”™ I8 papges.
Fur Farms Publishing Co., Arcade, Utica,

Dept, 3, Jeraey Clty., N

LEARN Ventrtloquism, &c stamp brings
particulars. Bmith, 126 North Jefferson,
Peoria, TIL

LARGE Professional magie eatalogue, 25e.
Holden, 220 W. 42nd 8t., New York.

FOR BOYS

BERVICING And installlng oll burners
Is profitable. We teach you. 00l Equlp-
¥urn:| Laboratories, 118 E. 28th Street, New

EVERYTHING To galn and nothing to
lose. Inereased earnings regardlesz of pres-
ent oecupation. Detalled plan  for  dime,
Matfonal Associates, Fremont, Indiana.

BOOKS Covering hundreds of subjeets.
Big catalog for de pestage. Popular Mechan-
ies Press, Room (C36), 200 E. Ontario St.,
Chicago.

BCALPS, Eyes, unclaimed specimens.
l!uct‘lir_unn Btudio, 992 Gates Ave., Brooklynm,

BOOKSR Covering hundreds of subjects.
Rig catalog for Zo l.lgu Popular Mechan-
ies Press, Hoom (C36), 200 E. Oniarlo Bt.,
Chicago.

DOGS. BIRDS, PETS

BOOKS AND PERIODICALS

FREE! RBig ecatalog describing hundreds
of books on various subjects. Franklin Pub-
1ishing Company, 800 North Clark Street.
Dept. 2106, Chicago.

FREE—=end for 1lst of new techniecal
books at sensational discounts. 0. Winn,

ORLONG Glass jars,
Cheap,

sultzble aguarlums,

124 West 23 Bt.,, New York
THOUSANDS Of old ma magazines. List 10c.

FREE—Copy for stamp. Boy's Mate,

Ledlie Street, Plttsburgh, Penna.

RARE COINS

COMMEMORATIVES Ban DMago, Mon-
ro¢, Illinois $1.40 each. Large coin book
Gie. HBales list 6e. Colnshop, 2510 Chester,
Alameda, California.

g5000.00 EACH For rare eolns, We guar-
antee to pay the world's highest prices. 01d
centa up to $2000.00 each, 1860 cent $50,00,
Centz of 1861, 1868, 1870, 1881, 1800
£320.00 each : 18538, 1866 to 1875, 1908
£10.00 each; 25c befors 1016 $E00.00: Sie
before 1918 $750.00:; Lincoln cents before
1802, §35.00 per 100, IPaper money F26.00,
forelgn ecoins, hall cents, half dimes and
thousands of others up to $2500.00 each.
Send dime for large illustrated list before
sending eolns. Romano's, Dept. 564, Spring-
field, Mass.

OLD Money wanted, Wil pay fifty dol-
lars for 1913 Liberty head nickel (not buf-

Abeo, 2055 N. Hacine Ave., Chicago. | Beeley Service, Jennings, La, falo}. I pay cash premiums for all rare
WANT A baby tall-wagger? Dime brings MAKE Monay buying old books for us. eolna. Send de for large coin folder. May
ghutuxuphie catalogue, souvenlr posteard. Bend dime for partleulars. Bragin, 1525 | mean much profit to you. H. Max Mehl,
oyal Kennels, Naplerville, Que. West 12th #t., Brooklyn, New York. H Mehl Bidg., Fort Worth, Texas.
BEAUTIFUL Pure white police dogs. JUST Puohlished=New 19368 edition Pop= 2 COINS, 4 Noteg—different—>big bargain
Ansonia Kennels, Mase, N. Dak. wlar Mechanlez Book Catalog. A Billion 1ist, afl I0e, Huabert Carcaba, St Augus-
Idens.”" Thousands of hooks on practical tine, Fla, e
POULTRY AND SUPPLIES subjects. 3¢ stamp Lo cover postage brings COINE Wanted., Illustrated buying Mist

TDAVIE Chicks
White,

for immediate shipment:
Barred Rocks, Reds, White Wyan-
dottes $6.95—100. English White, uff,
Brown Leghorns, Anconaz $£6.45 2 Heavy
mized Be. Asgsorted $5.35. Catalog free,
Davis Poultry Farm, Rt 34, Ramsey, Ind
SUMMER Chicks at low prices. Reds,
Barred, Buff, White Rocks, White Wyan-
dottes, Buff Orpingtons $6.95—100. English
White, Buff, Brown Leghorns and Anctonas
{g,-l."nr-lﬂl. Heavy mixed 6. Assorted
.85 Beymour Hatehery, Dox 39, Beymour,

you this valuable catalog. Popular Mechan-
fes Press, 200 E. Ontarlo 8t., Chicago.

GAMES AND ENTERTAINMENT

PUPPET Theater. Easy to make, fun to
pse. Lithographed stage scenery for 24
beautiful =ettings, proscenium 19x327, to
mount and cut out, with plans, $3. Puppets
for *‘Cloderella’ free. Minlature Theater
Gulld, Box 3117, Gary, Indiana.

MARIONETTES Make you money. Sel
$4.05, Detalls, eatalog quarter. Box 281,
Iola, Kansas.

20w, J. Tillberg, Proctor, Vermont.

1008 CENT £10—We buy certaln colns rare
and common. Some worth $6.000; 1864-1885
Indian head cents $E00 each; dimes before
1805, $450; lberty nickels before 1914,
$300; large pennies $2,000; encased postage
gtamps $13; hall centa $275; half dimes $175;
quarters $100: fractlonal ecurrencles; paper
money; gold dollars §1,500; colonial coins
g300: gilver dollars ti ooo; 1933 S0e, $1;
forelgn coinz $1685, ete. Bend 15¢ today for
big 1936 illustrated l‘ltllﬂﬁ before sending
coing, National-Coln Company (F3), Bpring-
field, Mazsachusetis.
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£3.00 EACH IFor certain Lincoln pennles
dated between 1911 and 1923, Keep pozted.
Send 15¢ for complete 28 page buving boeok.
Amerlean Coin Company, Dept. 128, Mus-
kogee, Fkla.

0000 RARE Tnited BStates-foreign eoins.
Lists free. Writesel, 54-8 May, Columbus,
Ohio.

1836 PROOFS—Philadelphia  mint.  1c,
Ge, 10¢, 25e, G0c—§2.10. Hob Magee, G338
Overbrook  Avenue, Philadelphia, FPenna.

$2.500.00 FOR Certain pennies!

§200.00; Lincolns £27.00. All old money
wanted. Highest prices guwaranteed. Cata-
logue 10, [Pederal Coln Exchange, Colum-
hus, Do,

GOOD Forelgn eopper coin before 1300,
4 erisp notes, and catalog 1o, E. Roberts,

Box 120, Codar Rapids, Towa,

COMMEMORATIVE $%s; Illinols, Mon-
rod, Oregon, San Diego, Texas $1.50 each.
INustrated ecatalogue 25¢. Norman Shults,
Halt Lake, Utah.

TUF To £1,000 each for T/. 8 colns and
stamps over 10 years old. New buying list,
%'Ih:- Coln-Btamp Shop, Box 37-P. Ottawa,

FREE! Forelgn coln, banknote, and large
Mustrated coln catalogue. Send 4c postage.
Coln approvals sent. Tathem Coinco, Bpring-
field-125, Mass.

HARE United States, forelgn rcoins, war
medals. Catalogue 10e. Mengelle, Colorado
Hprings, Calarado.

UNITELDY States. Large cent, ronze,
e mickel smd bargaln list. 25¢.  Thirteen
dates large cents, $1.00. George P. Coffin,
Angusta, Malne,

E5.00 TO £500.00 Each paid for old coins.
Keep all old money. =end 10 cents for 11lus-
trated coln velue Bbook. 436, Guaranteed

rices. Buying and selling. Coin Exchange.

ox 3. Le Doy, N. X.

STAMP COLLECTING

BRITISH Silver Jubilees from I different
couniries, imperforate 3¢ Tipex rommemo-
ratlve—all included in Clipper packet con-
taining 25 different stamps from Azerbaijan,
China, Tkrania, ete. All for only 5¢ to ap-
roval applicants. Clipper Stamp Co., Dept.
; GHourester, Mass,

A SBNAP—I00 Different forelgn and 60
dHfferent U, 8. stamps, ineluding 81 walue,
for only 30c. Free with each order, our
pamphlet telling “"How To Make A Stamp
Collection Properly,”” together with our
price lists of albums, supplies and hundreds
of bargains in sets, packets, ete. Queen
Clty Stamp Co.,, Room 36, 604 Race St.,
Cineinnati, Ohio.

PHENOMENAL!l Free collectlon] Azer-
haljan, Tanganyika, Belgian Congo, Zansi-
bar, ete., with approvals. Rosenberg, Box
58, Miller. Indiana.
T BADEN, (Scarce GUerman state), Mon-
golla, Georgia, $5 U. 5., Agerbaijan, Cay-
mans, Transcaucasian Federaled Republie,
Imperforate *"Chicago’"—everything absolute-
ly free to approval applicants enclosing 3e.
Yiking Stamp Co.,']1 Hanson Place, Brook-
i}

100 ABRSORTED U, 8.—25c, 1M com-
memoratives—25e.  Midland Stamp Shop,
318 Rowland, Syracuse, N. Y.

ITALY Error!! Seott 817 printed by er-
ror In eolor of 885, T supply lasts $£.25
mint! “Filateifa,"* Roma, Taeite 7.

100 ALL I¥fferent United States stamps,
fifty cents. American and forelgn stamps
an approval at below usual prices to parties
furntshing  satisfactory references. Lonn
Crandall, Box 467, Tdaho Falla, Idahao,

BEAUTIFUL Bat of Cocos Island and
distant New Hebrides only 5¢ to approval
applicants.  Young, 200 Underhill Ave.,
Brooklyn, N. ¥. =

FREE Set Danzig airs with approvals.
Reference.  Droak, Fresno, Ohio.

COLUMBUS Leaving Palos; these beauti-
ful Epanish stamps and two complete Li-
beria fssues 10, Approvals included, Oris
ﬁm?p Company, Kerrigan Ave., Union City,

TTWO U. §. §5.00 stamps—Ii0c] 1,000
mized Canada—3%c. Hest approvals in
Ameriea. Vanwoorhiz, Hyndman, Penna,

BCARCE Philippine, 5t. FPlerre, Monaco,

Indo-China, Chad, approvalz 5e.  Dealing,

Mound, Minneanta,
U, 8! Hargains! For 100 serious col-
lectors! ox 822, Minneapolis, Minn.
FREE—New  (abon  sel. Approvals.
Quality Stamp Bhop, Englewood., Colorado.
FINE Selections sent on approval. M. F.
Maelendi, Apartado 2511, Habana, Cuba.

POPULAR MECHANICS ADVERTISING SECTION

NEWFOUNDLAND, 15 Different 5S¢ with
ipnsurulu. Hudson Company, Plainfield,

400 DIFFERENT 20e; 1,000, §1: 2Z.000,
§3.00. Fred Omken, 630 70th St., Brooklymn.
ILLUBTRATED U. 8. list, price Gl
large eomplete U, 8. price list free. Send
ﬁﬁit#e, Bilanley Gibbons, S8 Park Row,

PENNY Approvals—World wide. Try the

best. Eokomo Stamp Esxchange, Kokomo,
Indiana.
FREE—20 Different Canada to approval

applicants. Fort Dearborn, 5438 Aberdecn,
Chicago.

CANNON! Het of glamps showing cannon,
firing squad, cavalry charge and 200 other
different stamps only 10c to approval appli-
cants, Paramount Stamp Co.. 4225 Broad-
way, Chicago, IIL.

WHOLESALE Catalog fer dealers. 1llua-
trated. Postage Se. Frank Co., 4800 Chal-
_grove, Baltimore, Md.

"O0YA Nude” stamp $0.17 to approval
applicants. Jewells, Tamanqua, Penna,

ZANZIBAR—Alze  Sudan, Somallland,
Tiger stamps, Togoland, Carlbbean, Archer,
Algerian, Central Americans, British Colo=
nials, Thiz magnicarocious collection frea
for 5S¢ postage, Gray Btamp Bhop, Dept.
PM, Toronto, Canada,

100 DMFFERENT Including G0 Hritish
with scarce jublileea, Canada and Newfound-
land to approval  applicants only. Manile
Stamp Company, London, Canada.

23 UNITED States, including §1 and $3
stamps free to approval applicants. e k=
age. Brownie Sltamp Shop, Flint, Michigan.

2 1¥1 LRENT, Congo, nea, Algeria,
ete.,, 3¢ to approval applieants. Exira—
Brarce alrmafl free! Hunziker, Box 225-M,
Minneapoliz, Minn,

FREE! 56-Fage illustrated eatalog Unit-
ed States, Britlsh and foreign stamps alb
money-saving prices. Posteard brings eopy.
H. E. Harrls & Co., 137 Transit Bldg.,
Toston, Mass,

BCARCE  “"New jssues™ packet! New
elant glhzed, diamond-shaped  Rugelan
“sports’ stamp: Nyassaland “‘leopard™: Mo-
rocco; Tanganyika, and other searce eoun-
tries are included in our hilg packet of new
and recent lssues—stamps most  collectors
have never seen! Get this valuable packet
today, Only 5S¢ to approval  applicants.
Helmers, 115 Flatiron, Fort Worth, Texas.

FREE: Spanish eatacombs restorntion set
12 different—uwith 567 different, mostly ple-
torials, Inecluding: Queen Astrid memorial,
Goyn nude, Turkish rarities, new European
isnueul—;:ll‘.lllglhlllz Iigiﬁ'lﬂ“ﬂgr £1.00, mﬂn-
proval inelude ntere tampoo, HE=
laston, L. I., N. ¥. o "

UNITED Statesa  mixtures . Canada
The, foreign £1.00, Japan $2.50 1b. Mission,
4512 North Hacine, Chicage, TN

166 1. 8 Commemoratives, efe., l0e—
500, 2%, Box 457, Newark, N. T,

CANADA Treasure packet, Fifteen cents.
r‘rrl_alnl.unlc Btamp Company, Kingston, On-
Al
“YOUR Choice!! Fifty Prench or Britlsh
colonies. Be to approval applicants, Kumler,
King, Lancaster, Ohio.

50 AFGHANISTAN, Jubllees, ete., 10c
Huperlor Stampeo, 750-PM Prospect, Cleve-
land, Ohio.

FREE—Beautifal alrmafils, 5 countries,
including new Mozamblgue, to approval ap-

plicants. Green & Co,, Norwood, Ohlo.
FINE U. 8 on approval! References

please, Box 835, Minneapolis, Minn.

BIBERIA! Hare Siberia, scarce Levant
sel, Far Eastéern Republic cataloging 35e;
Interesting Soviet packet—abszolutely free to
approval applicants encloglng 3¢ postagel!
ﬁlhﬂ{g Btamp Co., Albee Bldg., DBrooklyn,

UNITED ﬂlltE!—'E]ﬂ.hnrltc pricelist free.
45 different 10e, 75 different Z0c. Selden-
berg, Baroda, Mich.

CAN You Belleve by Myers and packet
stamps 15c. Bickford, Decatur, Georgia.
AUSTRALIA 23 Different 25 cents. Paul
F. Williams, New Brunswick, New Jerser.
B0D T. B, 10, Wholesale pricelist 10e
Wholesale Btamp Mart, Storm Lake. Towa,
APPROVALS L4%-%th Catalog, 1le up.
Exchanges? Vallette, Daclo, Idaho.

100 DIFFERENT forelgn, three nickel
packets, one dime packet, 35¢ valoe, special
iyﬂ?lnillﬂn price 10e. Skillman, Titusvills,

DISGUSTED s ¥
Route 4, Scatis, N. ¥ " wworonals. Viscus,

FREE—25 South-Central Ameriranz with
approvals. Harlan, 5307 South Marshfield,
Chicago.

COMPLETE Countries White Russia 10e,

Carinthia 68c. Hazett Sta Bhop, 70
Fourth, Bayeity, Mich. o Ak

STAMPS: A splendld selectlon sent on
approval. Quality at low prices, Searce and
bigh walue stamps are Included in oir ap-
proval books. Fred Herzberg, Box 91-P,
Elmhurst, T11,

50 BTAMPS le—Many obsolele. Album e
Bullard, 268 Northampton, Boston.
FREE!I! King George memorial packet,
15 varleties. Postage Ge. Roberts $01F
Fourth, Bayeity. Michigan.

BRITISH Turkislands—Alsn  {Congo's,
Montecarlo, Nigercoast, Uganda, Dilbouti,
Ecuadorian, Ivorycoast, Ubangl, countries

collectors need. Free for 5S¢ postage, Empire

Stamp Bhop, Dept. PM, Toronto, Canada,
LIBERIA Snake triangle, glant Spanish
ship triangle, 50 other stamps, Se,  Abell
Company, 2527 Quilford, Baltimore, Md.
DIAMOND-SHAPED Btamp, Liberla gun-
boat triangle, two other triangles, silver ju-
bilee, 27 others, Ge. Crowder Company,
127K North, Baltimore, Md.

$2.00 U. 8 Capltol, No. 572, current
postal issue, Cataloglng 50¢, only 5S¢, with
approvals! Glant U. 8, list, free! Tatham
Stampeo, Boringfield, Mass.

44 DIFFERENT Tnited Btates including
£5 stamp, or complete set Tnited SBtates bi-
centennlals, or 30 different obzolete Canada,
13e postpaid with approvals. C. A. nan
[éu.}YBoI d42%, City Hall Annex, New York,

WEEKLY Stamp magazine, thirteen weeks,

10c. Stamp Journal, Kalamazoo, Mich,

BNEEZER  Packet — Hzech Czech,
Kouang-Trheon, Mozambiqoe Ea.ul.:;im:.uhen—ﬁx;.
Depraw, Ocean Park, Calif.

BTAMP Dealers, your ad here will bring
wonderfil returns. Ask me for proof. F. W.
Johnson, Manager, Classified Advertising,
Popular Mechanies Magazine, 200 E, On-
tario Bt., Chicago.

THNBELIEVARLE — Burl . »
British Honduras, .‘1’uul:nll|a||':1 ;?:l!un:il. um:;?:.
Complete collectlon every country from
Etrnlitl thtuullnn;intﬁcté:. 10e. Appraval
applicants only. utu, tamp Service,
GE6PD, Ventura, Calif. o by

QUEEREST Stamp packet, Receive world's
smallest stamp; Vatican City; scares Liberia
triangle (valua 15c): 1935 Greek Red Cross
picturing colled snake in Garden of Eden:
Australian Bushman: new Spanish Moroceo:
Japan ‘gquake stamp; Manchukuo; oth-
ers. Only Se¢ to approval applicants. R, M.
ﬂtlr‘? Co., P. 0. Box 230P, Port Chester,

PENNY _Approvals, that tisfy.  Meil
Gronberg, Box 5441-P, 'Philud:Tnhir:. Pa.

GIANT-S8IZED Hussian Zeppelin  stamp
(eat. val. 200!} and beautiful Lithuanis alr-
mail triangle: also blg packet of 53 Alf.
stamps Including Azerbaijan, Eplrus, new
Martinique, ete. and illustrated lsts—all for

3¢ to approval applicants! World-Wi
FREE! 23 Different Spain. 8¢ with ap- | Stamp Co., Box 600, Camden, New York. -
provals. Aladdin, 1550 Carroll, St. Paul, 200 DIFFERENT 10e. Big 60% approv-
Minn. als. Covert Stamp. 50 State, Rochester, N, Y,

15 REAUTIFUL Alrmails, Se. Approvals,
Catalogue, George Davis, Wehster, Mass,

APPROVALS! e Tp. References,
Ouimette’s, 907 DBrock D20, New Dedford,

SLEEE.

FREE! With approvals, 10 Poru. Post-
age 3e. Read, 3401 Parnell Ave., Chicago.

ldc INDIAN Included. 25 different Tnit-
od States, l0c. FElsea, Bowling Green. Ohio.

FREE! Rare airmaill Jubilee! Pictori-
alsl  Extraordinary packet 45 different
stamps from strange countries (no Euorope),
Gc postage to approval applicants. Bargaln
Co., Box 30F, Station H, New York.

BILVER Jubflees—15 different 25c. Warld
zpecials—500  different &5, 1000 different
$1.00, 2000 different $3.00. These offers to
approval applicants only. List free.
loria Stamp Co.. London 4, Canada.

(BCARCE Alrmafl snd triangle, Beautiful
Uruguay “‘fiying horse” airmall and scarce
Guatemala triangle (smallest in the world)
are Included in our big packet of 60 difTer-
ent stamps from Aloultes, Grand Liban,
Venczuela, British and French Colonies, ete.
All for Ge te approval applicants. Rig {1-
Eﬁ;{“ﬂﬁ: g’s!: wlﬂ ¢ach order. Write
mp (Dept, 50 i
den, New York ' b s
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FHOTO FIMISHING

PROFESSIONAL Finlshing for advanced
amateurs—Eastman tested chemleal develop-
ment, glossy Azo prints, any size 6-83 ex-
posure, 45 cent: eoln with order. News bro-
mide enlargements, 10 cents, 5 by 7: quar-
ter, 8 by 10. We buy piciures for publiea-
tion—what have you? Amateur Division,
Northwestern  Newspaper  Photo  Bervice,
Grand _and Snelling, St. Paul. Minnesota.

ENLARGEMENTE &xi, i0e, 8 For 2o
eofn, Send negative. Midwest Bludie, Hum-
boldt, Towa,

ROLL: Films developed. Eight perfect
guaranteed prints and two professional en-
lirgements 25c. Coln,  BReprint: e each.
Calliornia Film Bervice, Department 43,
Box 79, Pasadena, California.

13 CENTS For expert  developing  and
printing, any ©-8 wroll. Northland Fhotos,
Morth 8t. Paul, Minnesota. =

SENBATIONALLY  New  process—Holla
116 size and smaller carefully developed and
every picture enlarged to double usual size,
only Gie.  Prompt  service.  Satisfaction
guaranteed or money refunded. Emplre Pho-
to Zervice, 89 Empire 8., Providence, R. L

difference]l Roll  devel-
aped, two professional double welght en-
largemenis, 8 guaranieed prints, 20 eoin.
Excellemt service. Natlonwlde Photo Berv-
fee, Box 3331, 8t. Paul, Minnesota,
FINEST Super gloss Yelox prints,

'Ll]!ll PARE The

roll

15 GUARANTEED Neverfade reprinta
25e. Fllm developed, printed and 2 free
enlargement coupons 230, Tucson  Photo
Hervice, Tueson, Arlzona.

TRIAL Offer. Roll  developed  and &
prints 25c. Reprints 3e. Beautiful Bx10
enlargement 25,  Prompt expert Anlshing.
Young I'hoto Service, 403 Bertha Street,
Albany, N. Y.
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CAMERAS, PHOTO SUPPLIES

CAMERAS And lurpl.lﬂ Free illustrated
catalog listing everyt lh.l photographic—still
and movle cameras, films, lenses—at tre-
mendous savings, Thousands of bargalns,
new and used. All guaranteed. We take
your ofd camera or equipment In trade,
Write mow for your free copy of our Pholo-
graplilc Almanaz and Bargaln Book—Just
out! Limited edition, Hurry! Central Cam-
era Co., (Photographle Headguarters glnce
1808), 230 So. Wabash, Dept. K-18, Chl-
EAg0.

UAMERA, With everything for developing,
printing  photos—3de, Particulars  free.
Bond Photo, Greenville, 110,

FREE!! Sample copy sixty page pholoe
graphic magizine—Interesting, instructive.

Pocket_Photo Monthly, Canton, Odio,

HIGHEST Prices pald for used still-
movie equipment. Send deseription. Foto-
shop, 1H8A West 32, New York.

developed and printed 25, reprints  Z2e,
Films: 35% discount. Paramount Studioe

Trivision, 403 K. 5’!11:1 Bt., MNew York.
FILME Developed 2 i3 of each 2ic;

90 reprintz 20c. Pine Photo, M-5134 Ne-
vaida, Chicago.

FRAMED 5x7 DProfessional enlargements
1%, 8 reprintz and two 4xé enlargements
e, Newtone, Maywood, T1L

The best. Holl developed, beautiful
hand colored enlargement, 8 neverfade bor-
der primts, 25%c coln. Prompt service. Bun
Photo Rervice, Drawer T, 5t. Paul, Minn

20 REPRINTS 25e—Fllms developed, 16
prints 25¢. Enlargements Sxl0—25%c; 5xf,
16e, Low Photo, M-2657 Neva, Chicago,

ENLARGEMENTS, Bige a1y, fve for 2o,
Enlarging Specialists, Box 4202X, Portland,
Oregon,

ROLL Developed, Printed 15e.
1e. Howards, 2947 Jarvis. Chicago.

ENLARGEMENTE From miniature nega-
tives (to 3x5 inches) % cents each. Strollers
l‘ihqm Bervice, G.P.0. Box 548, New York
City.

AL Bervice—HRoll developed, 16 guar-
anteed prints, 23c.  Valuable enlargement
coupon; 16 reprints 25e,  Modern Finlshers,
Box 3537-L. St. Paul, Minnesola.

INTIMATE, Prized snapshots _expertly
finlshed: 35 roll. W. McKinley, Box 632,
]Jetmll, Michigan.

SPECIAL—Roll develo
rints 25c. Hench Btudio,

irr‘:n.hurg. Penna.

El 2 Artlstic enlargements with roll
printed, 25, GrifMin Studlo:, Winona, Minn,

ROLL Developed and 8 enlargements 5 by

double welght paper, 35¢ colns.  Addl-
lfnml enlargements . I{njrkubwter Fin-
:::imn: Company, 129 West 27th, New York

Ly.

HOLL Developed and printed. Twn en-
largements, one of them in colors, all for
25 -Tziurm'l'heh Fhrﬂ: J‘Inl*m' Biatlon E,
Rox umbis [l

"HﬂlLi'ﬂT\“T Mean better  prints.'”
Two beautiful professional enlargements with
each film 25e. Hallytints, P-156, Hollywood,
California.

TWO Beautiful double welght profess|onal
enlargements, # guaranteed Never Fade
rints, 25¢ eoln. Century FPhoto BSBervice,

a Crosze. Wis.

QUALITY Finishing, roll developed and
printed 25¢. Pocket album free with first
order, enlargement coupon. Ideal IPholo
Berviee, Hox 2255, Paterson, N. J.

FINER Photas guaranteed! Rolls devel-
oped profeszionally—E Velox prints, 2 bro-
mide enlargements—25¢ coin.  Finerfotos,
Box D-898, Minneapalls, Minnesota,

QUICK Service, Raolls developed, 5 guar-
anieed prints, 2  enlargements 25¢ coln.
OK Photo Berviee. Ottawa, Kansas.

CHOICE Of enlargements, one 8§ by 10,
twa 5 by T or one Linted, free, Coupon with
every roll  developed—any size 6-8, and
glossy prints. 25 ecenls, foin with order.
Campus Studios, 46 Bouth Bnelling, 8t. Pau ,
Minnosota.

Reprints

d, two sels dated
1814 Chestnut,

ROLL Developed and B guarantieed prints
including two enlargements, 23c coln. Super
EBnapshot, Winona, Minn. L

ROLLS Rushed! Developed and printed
with two supertone enlargementzs 25e. Four
4zt enlargements 25c. Newtone, Maywood,
Ilinois.

ROLL Dweveloped and 8 beautiful Velox
glossy prints 23c coln or stamps. Reprints
3¢ egach. Fotoprint Serviee, Box E, Fi=
oke, Virginia,

CARH For your photecraphs,  Advertisers
will buy them. Big profits. Our new copy-

righted folio gives complete instructions.
£1.00, Free eclircular. Lenox Press, 115
Prospect. East Orange, N, 1.

Write Iara-

35% DISCOUNT Om filns.
#2nd  Bi.,

mount Photo Division, 403 E.
New  York.

§i0 A WEEK With a kodak.
i‘!II'I_'t'EI. Benton, 183 Chestout,

FREE—New catalogue F, ramerss, sup-
plies, easy budget plan, Chicage Camera

Particulars
Liberty,

G REPRINTS G0, Any size il _fiim
developed and 16 prints, 20c. Jefferson Park
Bludio, 6307 Holbreok, Chicago.

$lo0.00 PRIZE Offer with every roll de-
veloped, Including 3 beautiful prints, pro-
fessional oll painted enlargement, 25¢. In-

dividual attentlon, Quick . service. Janes-
ville Film, Janesville, Wis.
IMMEDIATE Bervice! No delay! Raoll

developed, printed, and two 5x7 enlarge-
ments {or one timted enlargement)—all for
23c coiln. The expert’s cholee. Reprints
3{.‘1 The Photo Mill, Box 629-13, Minneap-
olis

ROLL Developed and 16 prints 25¢. Bmart
Fhoto, Winona, Minn.

“ROLL Developed, 8 permanent prints, two
double welght, portrait-like rm*eg.:;im.l it
largements, da:slxe coupon, 25e. Kxira fast
service,  Midwest Photo, Jamesville, Wis.

FINER Finlshing. Holls developed and
printed eolored enlargements, or two double
professional  enlargements. All for 25
{enin), QOenaine, nationally known, Moen-
tone superior quallty. Moen Photo Service,
LaCrosse, 'Wia.

Co., 3322 8. Michigan, Chicago

MAKE Money in  photography, E_lm
guickly at home. Spare or full time. Easy
plan, Previous experience  unnecessary.
Common  school eduvation suffelent, Write
for full information and requirements,
American Behool of Photography, 3801 Mich-
lgan Avenuve, Dept. 343-A, Chicago. :

HBREAND New Argus candid camera,
£12.50; Weltl 35mm. F:2.8 Zelss Tessar,
list $62.00, special $48.50; Baldax 1% x2l4
F:2.9 lens. Worth $60 for $17.50. rite
for list of new and used camera bargains.
Bass Camera Co.. Dept. "AG," 1T W,
Aladison_8t., Chicago, Il

HAVE You a catnernt Bend ten cents for
recent number of our iz magazine, shewing
lhow to make better pletures and earn money.
Ameriran Photography, 116 Camera House,
Lioaton. 17, Mass.

INCOME From your camera instead of ex-
pense, low cost bome course teaches you to
make photographs for magazines, newspapers,
advertizers. Tremendous dmmd Earn good
money wherever you live, . nl-
verzal Photographers, Dept. iui 10 West
3rd B, New York.

HOLL Developed. Two double-clear prints
each negative 25r. Reprints 2 Enlarge-
ment coupon. Willard's, Box 8535-A, Cleve-
land Helghis, Ohlo.

IMMEDIATE Bervice! No delay! Roll
fully developed, carefully orinted and two
beautiful, full-slze 5x T double welght pro-
fesalonal enlargements (or one tinled en-

largement)—all for 25¢ coin. The experts’
cholee! Heprints 3¢ each. The Photo Mil,
Box 6297, AMinneapolls., Minn,

"TROLL Developed, two prints  each.  two
enlargement coupons 25¢. ummers® Htudlo,
Tnlonville, Mo,

BAMPLE Enlargement—Dime, and nega-
tive (returned). Roll finlshed, 50c (coin).
Wont fade lke cheap, hurrled work. Widest
i_nm:'_\n studio in America. Brown, Warsaw,

20 REPRINTS 25c. Fllms developed, two
prints each negative, 23 Skrudland,
5970-8 George, Chicago.

BEAUTIFUL Glistening prints, roll de-—
veloped, # guaranteed glistenl l'llil'lll
enlargements, 25 Alnerinmn‘g Ser.,
H46-C Nieolet, Minneapolis, Mlnn.

ROLIL Developed with 16 prints and two
professional emlargements dbe, 100 reprints
£1.00. Dependable, River Grove, TIL

DEVELOP And print your own pictures.
Bave time, money with our complete %1.49
putfit postpald, or pay postman $1.55 C.0.D,
Includes electrie ruby lamp, printing frame,
photo paper. chemicals and equipment. One
of thousands of amazing bargains In our
free  Photographie Almanac and Bargain
Book, Bend for it today! Ceniral Camera
Ca,, Dept. K-28, 230 8a. Wabash. Chleago.

FILME Developed, 2 prints each nega-
tive, 25c. HReprints 2c. Bend 2 negatlves
for froe samples.  Photoshop. Ogden, Utah,

DEVELOPING And 8 beautiful Trouble
Dieckle Velox prints, 5x7 enlargement 25e
dx4 Lelea or Univex prints 5e. Elkhart
Photo Bervice, Elkhart,

20 REPRINTS 25¢. 100 -Her.urlnu §1.00,
Raolls developed with 168 prims 25e. Nord-
shog, 4. Mavwood, II1

HAND Colored mlimem:m with each roll

25e, 40 reprints S0c. Colorgraph, Dunning
Htatlon. Chicago.

BEAUTIFUL Colored enlargement with
each film 23c. EBpeedy service. Batlsfaction
guaranteed or money refunded. LaCrosse
Film Company, LaCrosse. Wis.

ROLLS Developed. Two beautiful double-
welght professional enlargements and 8
Eulrlnt“d MNever Fade Perfect Tone nrints.

¢ eoln. Rays Photo Service, LaCrosge,
Wigtonsin.

TWO Professional enla with each
roll developed and printed 25¢. Elght re-

nrinu. iwo mlummu 25e.  Hygloss,
Iver Grove,

MOTION PICTURES AND SOUND
EQUIPMENT

BARS Now exclusive distributor for Ha-
dio Corp. of America I16mm. R.C.A. Sound
on Film Cameras, Anyone can record sound
pletures. New low price.  News recorder
model waa $£350.00, now $310. Bend for
complete details. DBass Camera Co., Deapt.
AK. 178 W. Madison 8t., Chleago, Il

1633 PROJECTORS, Flims, Bargain,

Free rllllu Clmrrl Exchange, B0 Sth

Ave., New
LOOK! orld's Greatest Passlon
Play.”* 5 reels. :Ndwj 1émm. superior than

the Oberammergau stage play, rent or pur-
chase. Write Hemenway Film Co.. 37 Church
Bt., Boston, Mass,

BUPEREPEED Panchromatic 16mm film,
100 fr., $3.75. Other flms from §2.10.
Fargaina in new, used equipment. Send for
%Irrg]u. Fotoshop, 1J6A West 02, New

nrk.
Write today for

BASS Bargain counter:
your free copy of the latest, greatest Bass
Dargalngram No. 210 of 16mm. clne appa-
ratus, Fllled with rare bargains, for in-
stance: Keystone B8 mm. camera and pro
iector, latest u:u. regularly $09.45, at Basa
only §34.75. 100 ft. Ifmm. Mono Alm in-
cluding reversing, $2.05. Willo Cine expo-
sure meter, Infallible, $5.15. 300 wall. mo-
tor driven 400 ft. capacity standard 18mm.
projector, $28.50, Basz Camera Co.,

A, 179 W, Madizon Bt., Chicago, Il

REND Wor Barzaingram: used, new, movie,
photographic, sound, silent equipment. Na-
tional Film Library catalogue. Mogull's,
1944-1 Boston Road, New York.

TALRKIES $15, Sllents %5, Slmpson, 1210
So. Broadway, Dayion, Ohlo.

BOOF peye, cartoons. Hent She week.

. Po
Oakley Kontner, Nelsonville, Ohio.
wﬁ-lsﬁﬂ Fﬂﬂﬂﬂﬁf Catalogue free.

Elder, Dept. B-28, Chelsea, Masz.
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New releases, Guar-
25¢ for eight Art

16MM ART Films.
anteed orfginal prints.
film samples. §1.00 for 20 fi. Art test. 3¢
brings illustrated Art catalogue and other
16mm MHsts. Hollyweod Cine Film Distrib-
wtors, 1431-33 No. Highland, Hollywood,
California.

EXCHANGE 16MM Fllms, Professlonal
cameras, cheap. Avond, 74T 6th Avenus,
New York.

LEARN Motion plcture theatre business.
Home-study training; management, adver-
tising. projection. Catalog. Theatre Instl-
Lule, Elmira, New Yark

ULTHA Hapid 18mm film, 100 feet $2.50,
Color film 100 feet $5.50 processed.  Fifth
Avenue Camera Film Exchange, 543 PFifth

DUQ-FLEX Reeds for clarinets, and sax-
ophones eliminate your reed troubles. Write
for circular. Duo-Flexr Reeds, 1204 13t Ave.,
Evansville. Ind.

BONGWRITERS.,  Exceptional cooperative
plan.  Wrlte, Weston Studios, 700 Broad,
Endicott, N. Y.

POPULAR MECHANICS ADVERTISING SECTION

MAIL Business. Start amall,
furnished. Free details.
Cineinnati.

Everything
Metromalils, I'-8,

BECOME An expert
Exceptionally profitable,
ciates, Byracuse, N, ¥,

acrount  collector.
Write Cole Asso-

OPERATE Chain world's filnest money

T MANUTYPE, The only rl:liﬂl instru- miking vending machines. Bells four prod-
ment for prlntin: muaic 'I.$ hand. Only | ucts—same time. Instant success! Small
$2.00, Manutyps Co., Ft ayne, Indisna. capital—profits immediately. No curiosity

“PFOPULAR Piano, radio method of sim- | seekers.  Penny King, 1233 Chouteau,
plified harmony, Improvising and transposi- | St Loufs.
thon, complete $5.00. Kelly Behool of Mod- PRACTICAL: Home business anywhere,
ern Musle, 5342 Market H5t., Ban Franclsco. year round.  Cleneo, Box 17, Verdun, Que.

UBED—HRebuilt nationally known instru- RUSH 25 Cents for two 6-ln-1 fuse

ments—RBargain  prices. Bupply limited.

Write at once for Information. Tom Rrown

Ar::n;l;:{ NEL:{;" I T T Muzie Company, 315 South Wahash, Chleago.
A5 : eel. ojectors RONG Poem: wanted, 50-30 plan, Instruc-
$10.00. List loc eoin. Box 8, Rosedale, | tion hook sent free. Song Bureau, Salem,
Kanzas, Indiana.

RENT Complete late 16mm SOF programs,
?ﬂl.ﬂﬂ per week, Major studle silemts at
: rentals. Eastin Pletures, Davenport,
o'

THREF Cameras in one, Takes snapshots,
moviebooks, 16mm  geovies. Bpringmodor
driven. Only $5.00 brand new. Films $1.00,
Hend no money. Pay postman.  Projectors
£1.00 up. Free 1llsts. Home Movies, Box
42, Easton, Pennsylvania.

L6MM-35MM TALKIE And silent rented
anywhere. Silent dollar reel. Talkie $1.50
reel. Weekly rates. Projectors dollar up.
Thousand feet 35mm dellar, Walde Fllms,
Hujte N, #, Walde Bldg., Cincinnati.

EABTMAN Panchromatic, 100 ft. §4.24.
Camera  bargains. Trades, Bl-Cam-Ex,
1451=-F Broadway, New York

~16MM BELL Movie ramers $5.95. Wrlts

todday. Bytom, Park Rldge, IIL

SONGE Published, arranged and composed,
rovalty basls. W. Coast Musie Pub., 942
Market, Ban Francisco.

BONGWRITERS—Get all Inside facts.
Free booklet by famous Broadway composer.
'ttgun:wrlma Inatitute, 1234C Broadway, New

ark.

SONGPOENMS Wanted,  Your song pub-
lished, Natlonal Songland, 'I‘M s Tmms-
ton., Maine.

HOMNGH!  We compose, arrange, publish,
sell. Buperior Bong Studios, 211 Hope Ave.,
Passafe, M. J.

AN Your own musical instrument., Get
free details and free attractive savings bank
at your music store, or write Fred Qretsch
Mrfg. Co., 531 & Ba, Wt!ranhl Chieago.

'q‘lrltlTh- Songs. Big moeney and reputa-
tion. ‘ﬁrltt for information. J. Gordon

Pub. Co.. 2001 N. Hoyne Ave., Chicago.

BUY Your movie equipment on eazy hudget
plan. Free catalogue E. Chleage Camers
Co., 2322 B, Michigan., Chicagoa.

EXCHANGE 16MM Film: for new cam-
eraz, projectors, Details free.  Moorfeld-
Shannon, Nutley, New Jersey,

MUBIC Lullpnud to words. Wonderful

proposition. Bauver Bros., Oshkosh, Wis.

BONGWRITING, I‘.'imd money Delng made
from songe throvgh talking pletures, rldiu.
phonograph, musle publishers. ‘“Hit"™ writ-
ers revise, arrange, compose musile te your
l¥rics, l¥ries to your musie. We submit vo

16MM FILMS3 Bought, sold, exchanged.

Catalogue, 10e, Fotoshop, 1364 West 32, studios and other markets. Fres reading.

New York. HSend for booklet. Universal Song Service,
SMM FILMS: Cartoons, travel. List, | 671 Meyer Bldg., Hollywood, Cal

Lincoln Film Service, Box 293-A, Saginaw,

Mich. BUSINESS OPPODRTUNITIES
RADIDS, SUPFLIES, INSTRUCTION WE Start you In business, furnishing out-

RADIO Engineering, broadeasting, avia-
tion and police radio, servicing., marine and
Morse telegraphy taught thoroughly, All ex-
penses low. Catalog free, Dodge's Institute,
Ames Bt.. Valparaiso. Ind,

TELEVISOR, 1500 Kit $10.00, Arthur
Max Pohl, 2134 Palmz, Detroit, Mich.

CRYSTAL Set—2100 mile record. Blue-
print 18 distance models with *'Radlobuild-
cr*" year—20e, Laboratories, 151-C Liberty,
Han Franclzeo,

RADIO Experimenters and set builders;
parts and kits of parta for portable SBuperhet
battery, Improved Little Glant four and five
tube, Eeconomy Three, 32 Volt, and Aute
radio described by Popular Mechanies., T.and
Manufacturing Co., 43 East Oblo, Chicago.

fita and instructions, operating “‘Bpecially
Candy Factory™ hbome. Men and women,
earn §25.00 up to £75.00 weekly, all or spare
time. Dooklet free. W. Hillver Ihm-dth.
Ine.. Dirawer 4. Bast Orange, N. 1.

s LE 'rl.l'l-'lh! BMTI”I‘IK mute pEnny peea-
nut and gum vending machines. Start with
100, Robbins Co., 1141F DeKalb Ave,,
Rrooklyn, N. Y. _

LEARN Heal secrets mail order success,
G100 word elrcular free. Stamp appreciated,
%r.ul.uln:sr. 404 Cedar Avenue, FPitlsburgh,

B.

EXCLUSIVE Territory open to manufac-
turer's agents, to handle patented metal
window strip, which gives vertieal sliding
and horigontally reversible window. Write
now. P. A, Beldel, 3458 Euelld Ave., Van-
eouver, Hritish l:oll!ml.lil._ Canada.

MUSIC AND MUSICAL INSTRUMENTS

VIOLINS—Handmade masterplecres—Rest
glnee Btradivarius days. John Lehto, Mas-
ter Violin Maker. San Pedro. Callf,

MIUTSEIC Composed to song poems. Ouor
published gongs endorszed and fﬂ:ufrui hy
atage, radio, sereen  celebritiez.  Adelman
ﬁrﬂ:, Musle House, Dept. 601, Washington,

BONG Writers. Send for our “"Publish-
ing Agreement,' MeKinley Music Printers,

1501 E. §5th 8t., Chicago.

WRITE A song. Home, love, comic, any
subjject. Semnd poem  today for  wonderful
proposition. Richard Dros., 24 Hyde Park
Bank Bidg., Chicago.

BONG-WRITERS., Professional
graph record of your song. Musical arrange-
ments, Free information. Paramount Song-
Recording Studie, J-T, Box 10, Hollywood,
California.

BONGWRITERS—Bend for free copy of
hooklet reveallng Hecrets of Suwecessful
Bongwrilting, free rthyming dictlonary =nd
market  information. If you write poems or
melodies, send for our offer today. MMM
i-l‘ul‘élin(t::rl. Dept. EL, Studlo Bldg., Port-
an

phono-

BONGWRITERS! Poemi, melodies. Spe-
clal offer. Studio - PM, Guaranty Bldg.,
Hollywoad.

OPEN New York office at Times Bguare
for personal or business purposes. Incrense
sales, add prestige. Room number unneces-
sary,  Mall forwarded ﬁromnm Only $1
monthly. l"'nrlmnu:nt ¢ Berviee-Id, 140
West d42nd,

IMFHG“-'E Y-ou'r hutlh and make money
gelling the new mineral rleh vegetable oon-
centrates. 10e brings samples, “‘Hundred
Health Hints™ and wholesale 1ist. Florida
Health Center, Drawer A3125, Orlando, Fla.

MAKE Fast selllng prodicts at home.
Formula catalog free. Hemico, 210, Park

plugz (twelve fuses) and blg money-making
detalls. HRuproco, 5639 North Ashland, Chi-

CRE,

MRSE. M. earned $267, three weeks, rals-
ing mushrooms n cellar! Exeeptional, but
your cellar, shed perhaps sultable. We buy
Crops. free. United, I848-A63 Lin-
coln Ave., Chicago.

MAKE RElg money easy.
perfumes and perfume bases at home.

Manufacturing
Bell

wholesale and retall.  (uick action, blg
deals, large profits, Costz hardly anything
to start.  Instructive booklet free, Cali-

Blossom Perfume Syndicate, 125 W, Main

8t.. Albambra, Calif
DOLLARE For you. Legitimalte money
making plan. Wonderful opportunity to in-
creaze  your imcome.  Complete plan S,
Parham Bervics, Box 25A, Hochelle, Ga.
PROFIT With new products. AMake, sell,

repeat, Analysis. Research. Guarantesd for-
mulas, Higgest catalog free. Special prices,
leads, Gibson, Chemist. BD-1142 Bunny-

glde, Chlcago.

£15.00 DAILY By mall. Home . business.
Write. Donald Press, Dept. G4, 246 Fifth
Ave., New York,

100 WAYS To make 100 dollars, ‘Tested
proven plans. Turn spare time inle money.
Complete information 25c. Kalman, 4868 N,
Talman, Chicago. ik

COLD Winter ahead! Start a real mail
order business now. E50 a week Income eas-
ily possible by Thanksgiving on sensible,
practieal system with limited ecapltal. Now
i1z the time to get started. Hend dime for
“Key to Self-Eamed Wealth.** Midas, 10

W. Z6th 8t., Minneapolis, Minnesota.
MOLD=-MARING Free: We have new

rubber composition. Quick set, produces
high glossy face finish. Produces glossy
casta right from molds. Our new marhle

powider mized with water produces imitation
marble glossy fintlike hardness. Wonderful
for novelties and building trade. Start in-
dependent business. Bample mold, cast and
pasorted samples. SHend dime to cover mail-
ing. Cowell Institute, Grayling, Mich.

%‘L!.T{L' Money reading newspapers;
Helf-Ald, 1723 Menn, Harrisburg, Pa.

JOIN Profitable Homecraft Clul, free.

Magsazine, partleulars 10e. Turner, 850 E.
Eldorado, Thecatur, 111inols,

FREFE Booklet deseribes plans for mak-
Ing £100-3400 monthly In  your home,
Hubbird & Company, 310 East Pine, Wich-
ita, Kansas,

BIG Profit. Sell books, plans, by mail,
Particulars stamp. Corcoran, 8224 Jersey
Bt., Portland, Oregon.

NEW Interesting proposition. Make mon-
ey without leaving your home. Details for
stamp. K. L. Geeslin, Dept. PM, Wynaton,
Columbua, Georgla. A

MONEY Easily earned by mail. Only few
dollars needed to start. No canvasging. The-
;rrlnti're folder for atamp. Steller, Ottumwa,
WL

aae,

MATIL All-FProfit cards. Sample and artl-
ele 25e, Midget, Warmzprings, Ga.

BTATE DMgr: Amaging screw-holding
serew drivers! (Not magnetie.) No compe=

Bidge, T tition! Fuetorles, garages, service stations,

JUET Dut. Earn big money spare time. mechanles buy quantities. Big profits, re-
West Harrishurg Publishing Co., Houte 2, peats. Forelgn territorles open. ‘Toaleo,
Box 162, Harrisburg, Penna. 5071 Winthrop Bldg.. Boston, Mags,

COMPLETE Chemieal service, analysis, CORRESPFOND For newspapers: Profit-
formulas, processes, trade secrets. Particu- able, Interesting. [Easily learned. Write
lars free. W. L. Cummings, 223 Gordon Publishers® SBervice Bureau, 4258-F Drexel,
Avenue, Ryracuse, N. Y. Chicago, TI1.

KO Boss! Sure cash!
antoparts, reflectors.
Write, Hprinkle, Plater,

Bilvering mirrors,
Combination ouotfit,
127, Marlon, Ind.

REMARKABLE Book descrlbes mall or-
%-ermhulinm. Write, Box 1165M. Htoeckten,
.8 5

HOW And where to obtain capital fully
explained, partleulars free. Btar Service,
Wanakoneta, Ohia.

MONEY In mushrooms! Orow them now,
in cellar or shed. Exelusive new pmr.n
Bigger, better, quicker crops. Dy,
Dooks [ree—write today! Amurltln. Huahn
room Industries, Dept. 658, Toronto, Ont.

BTART Profitable home business, any-

where. Nassau Co., Winston-Salem, N, O,
MAKE Artificial marble, tiles, natural
glaze, unecanny. Tahletops, plagues, sani-

tary fooring, whetstones, imitation wood.
Inexpensive, fireproof. Colorful tile and lia-
uld rubber samples 3e. Johan A. Payn, M5
Grande Vista Avenue, Los Angeles, Calif,



POPULAR MECHANICS ADVERTISING SECTION

“LORD'S Prayer congraved on  your
penny”* will avernge you §75.00 per day.
Price of machine complete, $150.00. Bend
10e for samplés wnd ficts o ""Blus Dot'™
Stamp Co., 13 E. Larned B8i., Doatrolt,

Mieh.
schomes, formulas,

MAILORDER FPlans,
Lexington, Ohio,
oore  Made™ it

da stam Hlackro, New

DOLLARS
Plan 10g, "Hnur!lhdt, Lap#er, ?i.l!-rhlEl.lt.
MAKE Money at home. Rush stamp.

Sullivan. Falrport. New York.

LIgULD sSilver—Just dip—It plates! IEril-
lant, durabie, Particolars free. Metalerall,
Arvaile Bullding., 5t. Lauls, Mo,

MAKE And sell your own products. Em-
ploy agents yoursell. We supply formulas
and foll Instructions for making tollet prep-
scatlons, perfume. favoring extracts, soap.

MONEYMAKING OPPORTUNITIES
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CHEMISTRY

150 DUTSTANDING Money-making ldeas.
4Ge  complete. Enterprise Bureau,
Hyraruse, M. ¥,

10e BRINGS Copy Natlonal Mail Ovder
News, Box 1773-PM7. Roanoke, Virginia.

CASH From old rubber, 24 other money
maokers. 25e.  Irvine's, (Est. 1873}, Dox
:H!. Maron, Georgla,

Hiart In business for

“HOME Factory."'
Elyte Bupply, Linden,

;'nurJuII Detalls,

TTHIRE Yoursell!  We ghow you how io
make money In the mail order busineds on
sensible system with [imited capliial. No
hot air. $30 & wook Income easily possible.
Now ls the tlme Lo start before winter sels
In. Send dime for ""Key to Belf-Earnmed

household speclaliles, Valuable booklet free. Wealth,* Midas, 10 W, 26th 8t., Minneap-
Natlonal  Selentific  Laboratorbes, I050W | olis, Minnesots.
Broad. Richmond. Va. BUCCEED WIilh your products. Make-sell
BARGAINS—Paint apray outfit, gasoline heis.  Learn ormulai. Processes. An-
engine drive. Terms—irlal, Helmlck Palot alyses. Catalogs, clreulars free. 1. Thaxly
Hpray Exchange, AM8#d, Troy, Ohio, Co,, Washington, b,
NEW Hawalian perfume! Sell by malll LEARN Sign palnting at home. He Inde-

Free selling llterature. Henkle Importers,
Norwlieh, Conneciieut.

NOT Colossal, not stopendous, just ordi-
nary senzlhble offers. My rclrealars ronvines
EM.I. George  Walker, BPI* Hchool 8L,

runswick. Malne.

BUCCEED Wlthﬂ:lur roducts. Make-sell
them. Learn how luu Processes.  An-
alyses. Catalogs, rlrrullr- free. B, Thaxly
Co,, Washington, I, C.

BRINK'S Trade Directory—The most com-
plete ever publlished for salesinen. agents
and mall order dealers. Price Sbe. M. De-
vine, 820 M. Wrightwood Ave., Chicagn, Il

MAIL Order business 1s your opportunity.
Many Dbegan small, pow earn  (housands
yearly. No personal rontact. Boundlessz op-
portunities. Have had over 30 years expeori-
ence; will belp you succeed. Send 25¢ for
valuable booklets, none free. B, Brenlser,
257 Bouth 21st, Fhiladelplsia,

TURN Bparé Ume into eash. Home work.
Profits enormous. Many live opportuniiies.
Detalls for stamp. Sockel, PM T34 Bouth
8i.. Philadelphia. Pa.

BIG Mail 100, Milton Boss. 2007TM Sith
8t,, Rock Island, T

“TURN Ideas Into eash.” Free detalls.
Martines-PM, San Bernardine, Callf.

FOPCORN  Poppers, toasters,  kettles,
mew, used. Balesmen wanted. Norihayde,
2117-Harding, Des Molnes, [owa.

CHARTERS: Dweloware; best, chespest;
free ]l;':lr{nl. Caloninl Charter Co,, Wilming-
tan el

“"BCHEMER Magazine,” Alllanee, Ohlo,
prints srhemes, ldeas, business starters, for-
miilas—lilg winners: $10,000 o $50,0600 re-
ported. d8th year: $1.00. Trlal speclal:
Hix months oaly Ge.

ARTIFICLAL Muarble sanitary flooring. in-
gtructiond covering wood or eement fooring
15 inch thick, fireproof, all colors, low eost,
orfamental casting. concrete, plaster, papler-
mache, garden furofiure, statoary, flexible
?Idl. Ell’“l‘l.‘lll:‘l [ree, Chris, Mahler,

PLASTEX Industries offers Industrious
men an opporfunity to start a business of
thelr own., manufacturing arl goods, novel-
tles, souvenlrs, ete.. In Plastex and marble
Imitation, 0S¢ materinl makes §1 articles.
Rubbier moulds furnished for speed produc-
tlon. Bmall investment brings big returns.
You are just in time for the big 1938 busi-
ness. Write for Interestlng booklet malled
free. Plastex Industries, Dept. A, 1085
Washington Ave.. New York.

FREE Booklet deseribes 107 plans for mak-
ing §20-8§100 weekly, in home or office, 1-
ness of your own. Ellte Co., 214 Grand Bt
Kew York i

GET Lots of mall. Money making offers,
ete, Your name In 10,000 directorles, 25c,
Rosero. 4627 Glenshade, Clocinnati

START Little busineéss anywhere,
thing furnlshed. XNo canvassing.
PM-923 Broadway. New Yorlk,

I WART To send you proof of the won-
derful pulling power of Populas Mechanlcs
Magazine's classifled pages. What's your
propoaitlon? Write me today. F. W, Tohn-
son, Manager, Classified Advertlsing, 200 E.

Every-
Maywood,

pendent.
ilars free, Pamoroy Bervice,
Ties Molnes, Town.

BIi Money at home pIALing muto parts,

1121 Tth 8L,

reflectors,  mirrors, chandeliers, by  lale
method, Experience unnocessary, Free par=
Hiullu. Gunmetal Co., Ave. N., Deecatur,

" FREE Hookiot describes 107 plans for mak-
Ing $20-8100 weokly., in home or office, busi-
ness of your own. Elite Co., 214 Grand Bt

New York.
FORMULAS, PLANS, ETC.
EXTERMINATE Red bugs permanently,

Send 30 ecenls for my guaranteed formuls.
Buy Ingredlents al any drig store for a few

vonts. Mo gas, dust or odor. A, HII,
Berne, N. X.

EXCLUSIVE Nu-Beautee nlght  creme
formula, $L.00, B. F. BRanguist, Pomeroy,
Tawn.

FORMULAS: Aluminum solder, £1.00,
Baie, 1150 Leonard Ave., B Louls, Mo,

GUARANTEED Formulas—XNew fast sell-
ere. None better. Lowest Catalog

nrlees.
111

free, Kemien, 033, Park Ridge,

Al MONEYMAKING Formulas 25c. Dhe-
seriptive  literature free. Harvey Teeple,
Denntur, Tndiana,

GUARANTEED Origlnal formulae.

Courges in A5 home maniafacturing Indus-
tries, Expert research and analytieal serv-
lee. Particulars free. " Vikings,"" 1872 Ma-
rine Parkway, Brooklyn, New Yark.
ANY Formuln 3¢ or money back. Cata-
log free. Ogg Laboratorles, Tampa, Florida,
ANY Formula $50, three $L00. Cole
Laboratories, Bryant Pond, Maine.
ANYTHING Analyzed. Duplieation guar-
nateed. Practleal formulas. Assoclated
Chemists, Indlanapollz, Indiana,
MECHAKICH, Make your own soap, For-
mula 350, The Pawell Co., 305 South I7th
B1., Ban Dieso. Calll.
LIQUID Light pocket famp,

No matche,

Earn £50 to $100 weekly. Partie-_

BEXND 2% For new [lustrited chemloal
experiment book with over 10 formulas and
tests. Also receive 32 page [lustrated ecal-
slog of apparatws, microscopes, telescopes
and chemicals free. P Winn, 124 West
3 Bt, New York

SAMPLES W thirty-five
elements, five dollers. J. J. Gossard
Hiver, L.

ANALYEIR

pure chemical

Woml

itesearch, Newest guaran-
teed formulns. Biggest calalog free. Special
prices, leads. Glbasn, Chemist, CT-1142
Bunnyslide, Chlen
RUBEBENRL Latex,
list  and literature
Enstern Latex Laba.,
Dhowns, Mass,
CHEMICAL Apalysis and Iodustrial prob-
lems, Estimates free. Essco Laboratories,
2204 Lycaste, Detrnlt, Michizan

25 CHEMICALS With e:p-eﬂmnnln hile,
Kayare Chemieal, 5522P Hamllton
Parkway, ‘.I-I-rml'lrn. K Y. i

FREE Chemistry catalogs. Supplies at
Sel  Equip complete laboratory. Send 10e
for postage and handling. Kemkit Corpor-
_;tl:l: 135P Johnson Street, Brooklyn, New
()

CHEMICALS, Lahoratory glassware and
apparatus,  Catalog CI'.  Rlological Euwé!
Ca., 1176 Mt Hope Ave., Hochester, N,

AGENTS WANTED

Hend dime for price
twently  experiments.
Box 64, Norfolk

WANTED—Farmers or (armers sons over
21 years of age with good cir ta travel In
the rountry. Steady work. Wrlle for par-
tloulors. G. C. Heberling Co., Depi. M,
Bloomingion, Ill.

SENI) Hose sire for samples and chance
Lty earn 520 weekly., Show seniatlonzl ruar-
anteed hoalery. Guarantesd agalnst boles or

replaced  free.  Dilgnifled.  pleasant  work,
mtlimlt Hoslery, Desk 37-H, Greenfleld,
o,

ELECTRIC Or gasoling portable lamp
kille Insects automaticnlly, Indoor or oul-
glde. $1.75 wp. Literature [ree. Bauer
Hros,. Kast Oakland. COalifornia.

HILG Money Hllrp[.'.'im: demand for Mexl-
ran art goods, leather, onvx, ete. 15 brings
beautiful “‘feathered” card and lustrated
whaolesale Hst, Importers, Box 3125, Or-
lumido, Florida.

MARKE Money selling fly  electrocuters.
Free particulars. Lyon Electric Co.. San
Diego, Calif,

RIG Commissions selling personsl Christ-
mas cards amd  statlenery. New 21 folder
£l assortment., 100% profit.  DBoouses. Free
samples. Wallaee Drown, Ine, 225 Flfth
Ave., Dent. 110, New York.

T MANUFACTURER piffers Lig dally com-
misslons, stendy employment, liberal eash
Bonuses, Complete pew summer lloe tallored
shirts, neckwear, dress and work pants, unl-
forms. Experlenre unnecessary. Part or full
time. Outilt free Wrlte today. FPackard
Shirt Corp., Dept. 022, Terre Haute, Ind.

AGENTE—To call on drug, cigar, can
stores and restaurants, with product ylelding
handsome all-year-round Uving. Write in-

Mo heat,  Always  ready.  Formula 25 formation. Safebreath, 563 aclfic Street,
Parham Service, Fox 26A, Rochelle, Ga. Brooklyn, N. Y.

ICELEES lee! Colder! Uleaner! Cheap- EdM [T
erl Instructions, 2. Dufly, Covington, | wiichen utensil.  Retatls® 25 Costs sou
Ky. 4 $1.00 n dozen. $7.20 a gross. Sample 10e
\ Ti\fEtLYrI‘L Bllleuntrrhl !hrrn!l zﬂulﬂlnvl New Method Co., PMM-44. Bradfond, Pa,
e riulas gEest catnlog feee.  Bpeela 5

= £ BTRANGE Ironing cord, Baves electricity.
ﬂ;ﬁ:;;d:ll%m“ﬁhum' Chemist. BD-1142 Ahalishes scorchlng and kinking, For tele-
- E phones also. 1560% profit.  Hales guaran-

HAYE You seen our new book catalogh teed. Big free offer. Neverknot, Dept. SA,
“‘.h{"l:' :f:u't ﬂ““d ‘;‘1&:0 nﬁ'“s’- T“I"I,"}'-T 4535 Ravenswood, Chicagn,

T Tt T | Th s ol e Sl B L

HENEINE Crystals formula $1.00, Lit- ¥ 4 3 A
grature. Farrand Chemieal Company, Ty- stration gets husiness. Large profit.  Wil-

rone, 1a.
CHEMICAL Analysls.

Heasonahle. He-

llable. David Biros., 541 West O8th, Chi-
rAED.

EXTHAORDINARY—Wealth  using  for-
mulas. Large catalogue free. Brown's For-
mulary, 213 Fast Waters, Tampa, Florida.

T BUCCEED With your products. Make-sell
them. Learn how, Formulas, Procesises. An-
alyses, Catalogs, H. Thaxly

rlreulars free.
Co., Washington, D. .

Ontarle Bt.. Chicage. 111
- BELL By mail. Books, noveltles. Bar-
'F'lrtltullrl free. B. Elfco,

gllns! Big profls,
8. Dearborm. Chicago
1000 WAYS To Make $1,000000." You
can do lt—othera have. This new lmliinx
book will startle you. 475 pages only
Popular Mechanles Press, Hoom (C346), zuu
. Omtario Bt., Chicage.

Lo FORMULAS, Facts, processes, trade
geerels I Dr. Brown's Boeok of Formulas—

AHD pages.  Price. postpald $1.00. Ogllvle
Publishing Co., &7 Hose Street, Dept. 25,
New  York,

FORMULAS—Latest money makers. Lit-
eratura free. Bellort, 4042 N, Keeler, Chi-
CAREO.

Qiame Corm,, 268 Plne, Montelale, M. J.
WHOLEBALE Catalog free, GO Best gell-

eri. Paty Co., 1167 Broadway, Somerville,
Masaachuselta.
EXCELLENT ‘Trouserpresser, stretcher,
ereaser, hanger, $1.00. $7.00 dom.  Perfert
ntd  hanger, siretcher 1ie; die.
1|.‘t:'-‘I-l!‘jr_neu. 208 Vaun Buren St, Brooklyn,

INITIALING Automobiles higgest money
maker :mln{._ New type requiring no varnish
to apply. Write for samples. Internstional
Monoisram & Transfer Co., Box 8345, Phlla-
delphia. Pa.

EXTHRA Cash selling 21 folder 51 [.‘hrh]ta

mas mssortment. 1005 proft,  Boous
ather bhoxes. Experlence unnecessary. Sam-
les on spproval.  Schwer, Dept. 48M,
‘estfleld, Mass,
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$06.85 HOURLY! Amasing No-Flatz fixes
punetures withoul patching; makes tirea
puncture proof! Instantly—permanently seals
holes made by nalls, etc. Big seller. Free
gample offer. No-Flatz, Dept. D-172, Cin-
einnati, Ohia, =

H0% PROFIT—Fast year around seller.
Everyone buys. Home: storea; offices; mo-
torists; businesz and  Industris]l concerns,
Xu-Finish, 1305-C East 63rd Street, Chi-
Ao, ik

BELL Made to measure raineosts, Cutfit
free. Goodyear Ralnwear, 126 West 22nd,
New York.

EVERY Woman wants a no knot clothes
line reel, Quick 25¢ seller. 2005 profit.
Car]l Clouger, 29 Edlzon Park, Quiney, Mass.

$6.00 HOURLY. Amazing Karnu refin-
Ishes auto llke new without rubbing, palish-
ine, waxing or palnting. Wipes on with

NEW Banltary deviee for tollet seats.
SBample 25 cents coin. Dozen (B0 post
ald. Cash with order. Money refunded.
Iﬁ:ir Oaks Co., 724 Burlington, LaGrange,

throp, Mass,

ENGHRAVED Name plates, numbers, slgng,
easily sold, profits large. Hrett Bros., Win-

CHRISTMAR Cards tuke on sensailon of
1937. Our artistic Bunshine line sweeping
country. $5.00 value for G0e. Rig profit.
Bunshine Greeting Card Co., 3845 Percy
8., Dept. C, Los Angeles, Callf.

MANUFACTURE Finest ink with dehy-
drated ervstals: defley eradicators. Bample
free, tremendous profils: exclusive franchise.
Acld-Proof Ink Ce., #11 Holland Bullding,
Bt. Louls, Ma.

S0te PROFIT! Gold and colored sign
letters for windows, offtees, trucks, signs.

cloth, Lasts 8 o 12 months, ree gample, Monograms, Easily applied. Neonite, Ak-
Karnu, Dept, D-8, Cincinnati. Ohio. ron, (thiao.

MAN And wife—to run local coffee agency. BENSATIONAL  Gasoline  station  and
Earmmings up to $300 fn o month. I semd | store stimuolator. $5.00 advance commission.
evervthing needed. No money risk. Ford Outfit  free, Karr, Commereial Trost
sedan glven if you qualify. Write Albert | Bullding, ¥ elphila.
Mills, 2772 Monmouth., Cineinnati, Ohie, NEW Iee tray Tor refrigerators, New fea-

d00% PROFIT In new self-gtarting no- |~ tures. Remove piece of ice without disturb-
fllnt cigar Iighter. Retalls 50c. Sample | Ing any other. Cuick =ales, Fxclusive ter-
e,  Oet detnils quick on wonder seller. ritory. Ttility Specialty Co., Dayton, Ohio.
Svew Method Co., Box PM-44, Bradford, Pa. “COFFEE™ Chewing gum, new 5S¢ fast

SELL  Changeable signa. Profitable. seller. Btores want it. Send §$1.00 for pre-
Write Koehler, 334 Goetz, 5t, Louls, Mis- | pald agency parkages to sell. Credit slip,
sourd. samples, advertizing. Big profits repeat.

AGENTE: Bmash go prices! Santos coffes | Coffee Gum Industries, Hollywood, Califor-

12¢ Ih. 100 sticks chewlng gum 12e,
mas cards, 21 in box, 14e,

Christ-
150 other bar-

galms.  Premioms. Carnation Co, PO,
Bt Louls, Ao,

MEXICAN Feather pletures,  Unusual
novelty.,  25e  (stamps) brings $1.00 worth

I-EI1.I‘{.|-1 detalls,
Mexien City.

ENATPY Demonstration, big

Mexiean Art, Apartado

profits,

ulek sales. Bample 25c.  Selfseel, 4603
arshfield, Chicago,
CASH Puld for buotterflies, insects, Bes

Binelalr Display Advertisement on page 164,

COSTS 1e—B8ells 25c. Make pon-explosive
rleaner from henzyne crystals.  le gallon.
Hample 10e. Literature free. Western He-
serve  Laboratorles, 6015 Denlson Ave.,
Cleveland, Ohlo.

XO Bogs! Sure eash!
autoparts, reflectors. Combination ouwtfit.
Write, Sprinkle, Plater, 128, Marlon, Ind.

15,000 PROFIT Making formulas. Fol-
lowing and many others: Aceldents and emer-
pencles, agrleulture, allovs and smalgams,
artist's malerials., heverages, cements, glues,
pastes, muecllages, bleaching, renovating, col-
oring metals, dyeing glass, heat treatment
of metals, household formulas, fce cream,
confectionery, chewing gum, lapidary work,
exterminating vermin, lubrleants. palnts,
varnizhes, photography, eondiments, eanning
formulas, rubber, soap, candles, soldering,
toflet preparations, perfumes, waterproofing,
fireprocfing, writing materials, $5.50 post-
.E""”' Popular Mechanies Press, Room (C36),
200 E. Ontario 8t., Chirago.

CLEAN TUp 280% profit with Whisk
Chemically treated cleaning and polishing
tissue. Bend for free sample. Gilleor Mig.
Co., 34 Univerzity Place, New York,

BALESBOARD Men—XNew put and take
jars. Details, samples free. Tom Thumb,
Dent. PAM, Nagveo, TIL

GOLD Reflecting  letters for
dows. Large sizea penny each.
ples.  Modernlstie  Slegn,
Ave,, Chirago, .

BELL Neceszities: amaging profits. Fun-
ireda of fast selling ltema In our line,
MNew sales plans and free gifts clinch sales,
Cataloe free. National Produets, 116, Ber-
wW¥n,

PROFIT With new produects.
repeat.  Analvsis. Research. Guluﬁteed
formulas, Blggest eatalogp free.  Bpecial
prices, leads. Gibson, Chemist, BD-1143
SBonnyside, Chicago.

GEXUINE (Mot imitation) gold leaf sign
letters and seript signs. Largest and finest

Sllvering mirrors,

store win-
Free sam-

B-3004  Lineoln

Make, =sell,

asaoriment styvles and sizes. Conzolldated,
418-V 8o, Dearbarn, Chicago,
BELL: Graf-Ben]l super-lubricant. Added

to ail and gazoline for automobiles, trucks,
husses, faclorles, ele. Saves users many
times itz ecost. Bigz profits, repeats regular-
ly. Bend 5S0c for dollar size sample, post
ald.  Fully pguaranteed. Graf-Seal Co.,
fansfeld. Ohlo.

ARTIETIC Window sign letters. Lowest
prices,  Enormows profits.  Staibrite Co.,
44 West 30th, New York. Establizhed 19035,

nia,

ETARTLING Dlscovery gives amazing re-
sults. Baves gas, oll, repalr bills in autos,
trucks, airplanes, stationary engines.  Alfl-
livnge of prospects. Make up to £73 per
week, Produet sells Qtsell. Builds steady
hig monthly repeat sales. Have exclusive
territory with salesmen, dealers working for
you. Territories going fast. Test thiz prod-
uet free of ridk, Write today., K-W Cor-
poration, 3250 Holmes St.. Kansag Clty, Mo,

Ballevae, diiln,

NEW Amazing fool powder, Has relieved
thousands. Guaranteed. Fast, easy zeller.
Good profit. Positive proof free, Shoemaro,

TRANBPARENT Day and night slgna,
87x14%; de, retwils 2je; over 1000 designa:
pample free! Lowy, Department 648, 8 West

Broadway, New York.

SUCCEED With YOur urcta. Make-zell
them. Learn how. Formulas. Processes. An-
alyses. Catalog, circulars free, B, Thaxly
Cn., Washington, D. C,

AGENTE Wanted: 5000 adies and gents
wrist and pocket watches. Hamilton, I1li-

nofs, Waltham, Elgin, Good opportunity to
become independent. Ask for free cata-
logue, and new plan. The XNew York Job-
bers, T4 Rowery, New York, N. Y.

MAN In each town to plate auto parts,
reflectors, Bathroom fixtures, reflnlsh  beds,
mirrors, chandeliers, by late m L
Ferlenm unneesiary. Simple plan of mang-
acturing at home gtarts you in big money
making buslness,  Free partlculars and
roofs, Gunmetal Co.. Ave. H, Decatur, 111
ARE And zell your own products. Em-
ploy agents yourself. We supply formulas
and full instructions for making tollet prep-

aratlons, perfume, flavoring extracts, soap,
household speclalties. Valuable booklet free.
Natlonal Selentific Laboratories, 1850W

Broad, Richmond, Va,

WANTED—DIrect pun:lmin: agents.  No
experience or mune% required. Write Pur-
chasing Maniger 4 N. Halsted, Chicago.

AGENTS Mosco corn and ealfous remover

will bulld you a steady repeat business. Bend
today for pocket-size trial outfits. The Moss
Comnpany, 61 SBearle Bldg., Rochester, N, Y.

GOLID Reflecting letters for store win-
dows. Baslly applied. Large sizes, penny
exch, free samples! Atlas Bign Works, T8l
Halsted, Chicagn,

160 PROFITABLE Mall order and local
business plans. A, Pruitt, Elburn, IIL

AGENTS—O0pportunity to make money;

POPULAR MECHANICS ADVERTISING SECTION

BIG Money and fast sales. Every owner
buys gold initlals for his auto. You charge
$1.00;: make $1.45. Ten orders daily easy.
Write for particulars and free sample. Amer-
fean Monogram Company, Dept. 40, East
Drange, N L.

NEW Cleaner! Washes clothes quickly.
Cleans everything. FPremiom deals. Free
gample. Bestep, 5007 Irving Park, Chicago.

liG: Money applying gold infitials on au-
tomolilles, Eazlest thing today. XNo experi-
ence needed. Free samples. “Raleo,” 1084
Washingron, Beston, Mass.

HIGH-GRADE SALESMEN.

$1200 BIDELINE. Representailve must
understand surgical bandages amd athletic
tape. Trade experience with docters, schodls
and imdusirials essential. Man with_ other
established line preferred. Reply Nu-Heslve
Lorp. of America, Fitchbuorg, Massachuszetts,

IMMEDIATE I'.h:l-min[s for ambitious
men! Wear, Introduce ““Falrbanks" tail-
ored-to-measure clothes, make up to $10 in
a_day. Experlense unneécessary. Free suit
offer. Low prices, Quick sales. Free out-
fit. Permaneénl! Falrbanks Company, 2339-A
Wahansia, Chicago.

BELL Camdidates!

Most profitable 19346
field. No competitlon. Largest, finest line
TUnion label., Free zamples malled experl-
enced salesmen. Ad-Nov-Co,, Newton, Towa,

SELL Only (1) all wool suits to get yours
without cost. No lMmit to number of suits
you may earn. Prices $14.95 o §$206.95.
Zipper leather carrying case. Bample line
free.  No experience npeeded (o make blg
mone¥. All sults individually cut and tail-
ored to measure. Batisfactlon or money
hick guaraniee. Three Btar Clothes, Dept.
268, 330 So. Franklin, Chleago.

DON'T Be a job hunter. Btart vour own
business on our capltal, o hard times: no
lay-offa; always your own boss. Hundreds
average 333,000 to $5,000 anoual sales year
after year. We supply stocks, equipment on
eredit. 200 home neceasltles, Selllng ex-
perience unnecessary.  Wonderful apportunity
to own pleasant, dignified, profitable busi-
ness barked by world wide industry, Write
Rawlelgh, Dept. H-1U-PPM, Freeport, Til

BIG Pay advanced daily, Complete line
printed  buoslness necessitles, { low
prices. Bpappy eampalgn items, summer
specialtles,  noveltles, labels, advertising
book matehes, pricing sets, business stlmo-
lators; also complete line process engraved-
llke combinations for professional trade.
New plan. Experlence unnecessary. Large
outfit free. Federal, HIH-301 South Des-
plaines, Chlrare.

NEW Punchboard line, Free 32 page full
color catalog. Nothing to carry. Larger cash
commissions dally. Hepson now! Lea-Moore
Co., 180 Adamz, Chicago.

BELL “"Protect-0-Check'™ penclls. Big
profits.  CQuick szales. Bample 15¢, Centaur
Berviee, Box 1228 Albany, N. ¥.

T BALESMEN For sales promotion nation-
ally advertized product. Anthracite Boller
Compounid {,‘ﬂ-lup!ll}', Beranton, Pa,

EARN TUp to $15.00 dally unnenun o
brand new ecopyrighted '‘Bank Day*’ {mat-
nezs stimulator deal. Individual plan for
every relall merchant. Sells on sight. XNo
premiums.  Very npopular. Expérience un-
necessary, Complete sales oulfit free. Federal
Trade Bullders, GG-178 Adams, Chirago,

DISTRIBUTORS, Home and foreign for
Enderite and Rat Annihilator. Small in-

vestment. Profitable business. Miller Prod-
uris, Grover Hill, Ohio.
BALEEMEN: High grade ribhon and

earbaon line. Ameérican Ribbon and Carbon
Company, Rochester, New Vork,

BALESMAN—Rell Havana cigars. ©Con-
mission. Bulllvan Cigar Co.. Tampa, Fla.
GIVE Away frge 1936 short wave and

home radios, also full electric automobile
radios with our unfgue “"Punch Rales Card

hook containing 107 sucesssful business plans; | Plan.*® 2 ssles dally pavs $209.88 weekly
home or office; send for free introductory rifits. Write for our free starting offers.
booklet. Elite Co., 214 Grand Bi., New eLuxe Mfg. Co., Dept. 267, 173 W, Madi-
Yark. son, Chicamn,

PROFITABLE MHomé business. Legiti- BALESMEN. Complete printing  line.

mate. No eanvassing. Maywood Publishers,
P-923 Troadway, New York, i

GENUINE Gold letters for store windows.
Easlly applied. Pree samples. Liberal offer
to general agents. Metallle Letter Co.,
A38-B North Clark. Chicago.

AGENTS: Eumulr; names on pocket-kKey
protectors.  Bample check with your name,
addreza, 25, Stamping outfits. Emblem
checks, check-fobs, name plates. Hart Mig.
Co., 303 Degraw 8t., Brooklyn, N. Y.

Free delivery 4th parcel post zone. Write for
free catalog., Btandform, 131-J Prince, Mew
York_City.

BOOKS—AINl subjects, practical, profita-
ble. Blg ecatalog free. SBend S for postage.
Popular Mechanies Press, 200 E. Ontatlo
St., Chicago.

LARGEST Commizsions, quickest sales
are made on our brushes, Write for prop-

osition. Wire Grip SBanitary Brush Corp.,
220 Southern Bouleverd, New York, =
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BALESMEN: 8ell complete llne book
matches, labels, carbonized salesbooks, prie-
ing sets, business stationery. Wonderful
sideline. Free deals. Comm. dally. Free
sales portfolio. Lionel Press, Dept. LH31Z,
Bo. Hamilton, Chicago.

EARN Many free sults and up to §7.00
extra dally. Bhow friends how to save up
to §10 on fine, made-io-measure clothes.
Priced $15.05 up—to you. Money back guar-
antee. Easy plan gets you free sult right
away. Extra large samples in fine traveling
case free. 0. K. Tailoring Ce., 317 8. Mar-
ket, Dept. PM-8, Chicago,

MAN—Handle regular store route. Place
natlonally advertlsed 5Se-10e counter card
mdse. New asplrin deal—6 tablets Ge. 83
other fast sellers. 100% profit. No invest-
ment. Bamples free. World's Producta Co.,
Diept. 8810, Spencer, Ind.

PROFIT With new products. Make, sell,
repeal. Apalysis. Research. GQuaranteed for-
mulas. Biggest catalog free. Special prices,
leads. @Gibzon, Chemist, DT=1142 Sunny-
side, Chicago.

350,00 WEERLY Opportunity introducing
Texas mineral water crystals, Imperial

{‘.m%m‘, Waen, Texas. .
H13 Mateh book opportunity sweeping
country! Exclusive! Get facis today direct

from mfgr. Maich Corp. of America, Dept.
E-8, 6041 West Grand, Chleago,
PRINTING Balesmen. Finest deal in
Nmt'?}on eards, blotters, labelz. Send for
I{:rit] itt, 426 SBouth Spring, Los Angeles,
allf
E\_FHR ENCED  Clean  cut

saleamen,
Etlqu Universal,

Box B3P, Morristown,

SELLING Tires and tubes, highest gual-
fty. Complete line to dealers, fleet opera-
tors. Exclusive territory. Box 397, Leavitts-
gurg.. Dhio.

NEW Speclalty—8ells every business and

rofesslonal man. Foor $15 sales daily pay

"S{I weekly. Fnrr;u E.quicd over §1, %ﬂu Iitr

. Armstrong, Presl-
dent ]ﬁept PM, Mohile, Ala.

T HE l.ndunun&m: Own your business; ex-
perience unnecessary, l-elllm;' $10,000 accl-
dental death, 330 accident; 325 aick weekly
benefits—$10.00 yearly. Other amounts pro-
portionate. Gulrlnlnrd steady renewal in-
come. $T26,415.03 securitles deposited. Unl-
versal Pﬂll:r. T18-A Lefeourt Bldg., Newark,
New Jersey.

SOMETHING New in fire extinguishers—
Ited Comet Automaties. Proved In west five
years. Esxclusive territory. Low pries apéns
pocketbooks. Write, Red Comet, 404 Comet
Building. Littleton,

Caloraido,
BALESMEN: Sell advertlsing mnovelties,
ealendars, fans, thermometers, ete., for nBs-
tionally known firm. Liberal commissions.
Blanwood Hillson Corp., 21 Station 8t.,
Brookline, Mass,

BALESMEN—New deal guarantess stores
:ln for one. Two $15 sales net wyou E20
Bayera, 2801-12% Bheffeld, Chicage.

EE Rooklet describes 107 plans for mak-
!Inl :zn-nuu uutli In home or affics, busi-
ness of your own. Ellte Co., 214 Grand Bt.,
New York,

BRAND New grab-bag deal. Golng big
everywhere—big profits—swift sales—~Fast re-

peats.  No restrictions. All dealers buy.
Act! K&S8, 4373 Ravenswood, Chirago,

START A business of your own! Become
& subgeription representative for “‘Popular
Meehanies." No capital required. Liberal
commissions. Monthly bonus, Wrlte for de-
tallg, V. I}, Angerman, Clrenlation Mana-
l';::I'E;I 200 East Ontario Street, Room 235,

CAED.

HELF WANTED

LAOCAL Agents wanted to wear and dem=
onstrate free suits to frlends. No canvass-
ing. Up to $12 in a day easy. Experience
unnecessary.  Valuable demonstrating aqui:pv
ment, actual samples free. H.

Pres., 1300 Harrison, Dept. H-#1T, {"hlrgm,

GO Into wholesale business without Invest-
ménat. Call on stores with blggest line self-
selling counter displays: Aspirln, razor
hlades, handkerchiefs, breathlets, bousehold
cement, T8 different ftems. TUp to 125%

rofit for you. [Experience unneceszary,

rite for eatalog and plans. Procopax,
Dept. 38-B, 1958 8. Troy, Chicaps.

IF You want to get groceries and house-
hold supplies at wholesale, and 8 wonderful
chanee to make $15 a da.& besides, send me
your name Immediately. No experiénce nee-
casary. New Pord sedanz given to produe-
ers.  Alhert Mills, 2766 Monmouth, E.Min-
natl, Ohio.

MRS. M. earned $267, three weeks, rais-
ing mushrooms in ecellar! Exceptional, but
your cellar, ghed perhaps suitable. We buy
crops. Book free, United, 3848-A84 Lin-

eoln Ave., Chicago.

CASH Palid for butterflles, insects, Hee
Binclair Display Advertizement on page 16A.

TEACHERS: Register now; many grade
and highschool vacancies belng reported.
Treweeke Assn.. 589, Wichita, kansas.

MAN  Wanted—Manufacturer established
46 vears will finance responsible man with
complete stock of guaranteed food. farm and
househiold necessities—you pay when sold
Mighty atiractive propositlon, Good llving
right from start with steady Increase for
industrious man. Blg value conbination
deals, premiums  and fast-selling specials
now in effect. For the week ending June
#ith, Jaeob Van Dyke of Michigan sold over
£441.21 and Maurice Vander Haar of Mich-
igan sold over $378.15. Pleasant outdoor
work, Experlence not necessary. No slack
soasons or layofls. Write today for °“'No-
Investment' offer. MeConnon and Company,
Room GGHS, Winona, Minn,

SBPARE Time workers wanted. 3¢ stamp
brings proposition, Instruoctions. No selling.
Howard Taft Smith, Tarrytown, N

£3 WATER Softener. Thousands already
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MEN Wanted willing to learn landscape
designing and fill hi%pum: positions as
landseape architects. ed test of your nat-
ural abllity and chanee to win in $750 con-
test. No experience needed to start. Eam
while you learn. Write today for free test
blank., American Landscape Behool, 400
Plymouth Bldg., Dea Moines, Towa,

HAVE You chosen youp I;"I rofegslon? He an
exterminating englneer. wre  are 22,000
good towns fn U. B, without an exterminat-
ing engineer. Be our representative in ong
of these towns. BStudy at bome. Our sclen-
tifie course of instruction leading to diploma
S, Om easy terms. A graduate should earn
B0 weekly In any good locality. Write for
free literature. Exterminating Engineers of
America, 1803 Radford Avenue, El Paso,
‘Texas.

CHIROPODY Taught by correspondence.
Evans Behool of Chiropody, Montgomery,
Alabama.

U, 8. GOVERNMENT Positions. $1700-
$1900 and up a year. Let our expert (former
government examiner) prepare you fof a po-
sltion in the rallway mail service, rural car-
rler, post office, customs and other branches.
Write today for free booklet. Dept. 8, Pat-
terson School, Hochester, N, X.

MODERN Refrigeration. New Industry
needs trained men for Installing, servicing,
repalring. If you seek a new fleld with

m:lml?:mted. Alkalitrap, Sausalito, Cal Jarger epportunities gt Istest book by All-

—_— housg and Turnguist. $4.00 postpald. Pop-

RELIABLE Man to take care store route. | pigr Mechanlezs Press, Room (C36), 200 E.
Distribute and collect, New products,.  No | Ontarlo 8t., Chicago.
selling. Earn excellent weekly Income,

{!ﬁrllnd Nut Company, Dept. D, Baint Paul, CARTOONING—COMMERCIAL ART
fifi.

OPPERATE New kind of local contracting CARTOONING Course:—30 lezsons, 500
business, without capital or experience, Free illustrations, drawing pens and pencils, §1.00
approval offer. Albert BService, ¢ North | complete. Beovell Btudios, Box T48-F, Hol=
Diearbarn, Chicaga, Iywond, Calif,

LEARN Alr conditloning—America’s next BOORS Covering hundreds of subjects,

big industry. Thousands of opportunities for
far seeing men. Get your start with complete
new book by E. W. Riesbeck. $31.50 past-
pald. Popular Mechanics Press, Room (C36),
200 E. Ontario Bt.. Chicago.

Popular Mechan-
E. Ontario Bi.,

Big catalog for de postage.
irs Press, Boowm (C34), 200
Chicago,

ADVERTISING AGENCIES

EDUCATIONAL AND INSTRUCTION

WORK For “Uncle Bam." Start $103-
$176 month. Men-women, age 18-50. We
can help you qualify. Write, Ozment In-

struction Bervies, Dept., 101, 8t. Louls, Mo,

BECOME An Investigator or serret service
IHI‘:! Pnctlcnl low price eourse. Taught
Ir.-r ﬁ seeret  serviee  agent. Write
vanagh, PM-88, Hoboken, N. J.

HE{!RET "Iervlm Particulars free, ‘Hrrlta
Imuudlllelﬁ, George Wagner, M-2640 Broad-
way, New Yor

GOVERNMENT Johs, Start S105-§175
month. Men-women. Prepare now for next
announced examinations. Common edueation.
List positlons, free.  Write immedistely.
!-‘nqltlln Institute, Dept. M3, Rochester,

DO You llke to draw? Artlats, eartoon-
ista, Mllustrators earn big Incomes. We
teach ¥ou . Write for free art hook.
Federal Schools, Inc., Dept. P86, Minneap-
olig, Minn

“"ESHORTHAND Simplified" {sell-instrue-
tor} £1.00. Free lesson. Erskine Simmons,
Cromwell, Conn.

REMEMBER People you meet. Simple,
effecilve, memory system mailed 25e. Jemco,
10 E. 9th, Ashland, Ohio.

LEARN Spanizh in one day. Evervday
phrasés easy with pronunciation English
Bpanish. Copyrighted authoritative wonder-
book, mall 25 cts. Prischmann, Box 1792,

LEATRN Aﬂumain& quir:i lt hnmee.
Easy practieal plan. (] ks, (Com=
mon school education su:‘l‘lﬂmt Interesting
booklet and requireménts free. Page-Davis

Hehool of Advertlsing, 3801 Mlichigan Ave-

nue, Dept, 3433, Chicago,

ADVERTIEE Profitably:  $1»  reaches
6,000,000 Bunday newspaper readers with 24
ward ad. Newspaper, magazine rate-gulde,
free. Chicago Unlon Agency, 20 West Jack-
son. Chicago.

FREE—New Advertisers Rate QGuide. 44
g:m Includes everything. Lo rates

H. Brown Advertlsing Anw !H E.
Drearhorn, Chicago,

ADVERTISING Placed snywhere. Help-
ful, free gservice. Rate guide free,
Tiaker Advertising Agency, 180 'W. Madison,
Chicago.

FOR ADVERTISERS

SPECIAL! Advertize in National Adver-
tiser. (50 words or less, §1). Results guar-
antead, Box I72, South Bend Ind.

2 WORDSE, 25 Magazines, three months
$1.50. Empire, Bhawana, Wia.

BUSINESS SERVICE

LOOP Office address, $1.00 month, Albert
Service, & North Dearborn, Chicago.

ANALYSIS. Research, Newest guaranteed
formulas, Biggest catalog free. Bpeclal

pec
prices, leads., Gibson, Chemist, EG-1143
Sunnyside, Chicago.

El Paso, Texas.

LEARN Salesmanship quickly at home,
Complete $5. Easy payments. Wilmack In-
stitute, Olyphant, Penna.

LEARN Autc mechanies, body, repairing,
welding, electricity, refrigeration. Diesel.
Btevingon's, 2008A Maln, Kansas City, Mo,

LEARN Latest methods solving arithmet-
fral problems quickly. Frederick A. Smith,
2410 Smalley Court, Chicago.

LEARN Machinist trade, tool, die mak-
ing. Automatic and band eerew machines,
Modern shop methods. Actoal work. Johs

en for tralned men. Employment help,
Tilustrated booklet free. Allled Screw Ma-

[thine Company, 681 Lake Btrect, Chicagn,

BTAMMERING.
Write Lewis Institute,
troit, Michigan.

Btutterlng eorrected.
12053 Woodward, De-

RIG Rargaln catalogue educational matter
10c. Hanfling, Y-788 Broadway, New York.

£1.00 MONTHLY, Malntalne MNew York
hranch office. Co-operative Mall BService,
126 Lexington Avenue,

DELAWARE Charters:

Complete incor-

porating and organizing service 335, Bub-
mitted forms. Chas. G. OGuyer, Ine., Wil-
mington, Delaware.

ALL Internatlonal legal matiers. Lie

Victores Prieto, Mexican Attorney at Law,
P. 0. Box 122 M. Juarez. Mexico,

RUBBER STAMFS AND OFFICE
SUPPLIES

TWO Line 25e. All kinds mada, Newman
& Bon, Versailles, Mo.
NAME, Address, 2 lines 25¢; 3 lnes
O%5¢c. Btamp Works, Auburn, Nebr. d
CUSHION Mounted, one—two lines, 25e.
Three 35c., Stamp Works, 814 Bradley,
Peorla, Il
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TYPEWRITERS, DUPLICATORS,
OFFICE DEVICES

PRINT Your clrcolars, bulletins, ete., in
attractive éolors with the Varl-Color dupli-
cator. $27.50 eamplete.  Single eolor dopll-
cators, $14.00 and wp. Illuminescopes (great

ald for preparing H.tl!-l'll.‘ﬂ:l EJ]I.ir Varl-
l"rrln; Dupllcator Co., Ottomwa, lowa.

TYPEWRITERE,  Duplieators,  mulii-
graphs, Write for free llst office machine
bargnins. HBave hall.  Prulit, 518 Prulit
Bide.. Chlrago.

INCIHEASE  DBusinesa, "I-::l:r:hn-grmh'_'
rotary stenell., clay and film duplicators £5.835
to $37.50. Prints anything. Typewrliten,
E:enm-d drawn, traced. Colors. ‘alder [rea.

ittshurgh Typewrlter Bupply, Sulte 518,
Pittsuurgh, Pa.

PRINTING, MULTIGRAPHING, MIMED-
GRAFPHING, GUMMED LABELS

BARGAINS To first 300 pew cuslomers—
100 letterheads, 100 eards, 50 small en-
velopes %1 postpald. Other bargzain rombl-
natlops. Alrport Dress, Bex 113, Houston.
Trexnz,

ARE You secking prestige? Then wrile,
Hall’s Printing, Dalton, Maeszschusetls,

£L.00 EAUCH—250 Letterheads, 2350 en-

welopes, 250 statements, OG0 bosiness cards,
Guaranteed. Tostpald.  Hustler, Advanece,
Bl buna,

WATERALUHEED Dond Tefterhoads $2.50
Frr ko0,  Bamples de, Havar, 420 Market,
Philadelphia, Pa.

l..i'ﬂ'l-.j...i_ll"'i‘ﬁ Printed In two rolors; 5000
—3$4.73, 6% slze, 24 Ib, white. Huqur:sl.
smq:lu. Standard, : .i Cortlund, Rochester,

PRINTERS—Excellent money maker, Par-
ticulars on request, Dept, T, Salte 1102,
210 Sth Avenue, Now York City,

" PHOTO Engravings 2 xi°, $1.20. Lay-
outs, copy, drawings, photostats, mimeo-
graphing, elrenlars.  Mid-West Advertising
Berviee, Rarrington, 111

S000 Gxd CIRCULARS, Posteards, letters
heads, envelopes $7.49, 1000 J%x6  foor
I;‘u;u folders $1.48. Al sires, low prices,

rial 10400 envelope slips $1.00; 5000, §i5. 00,
Bamples,  Goodprint, Huarrisonbuorg, Va.

CUTs 2xa, 1,10, from drawings and pho=
los, Joe Hek, 118 Gazeite Ave., Lexington,

1

HIGH Grade nrlmln: Request samples,
prices.  Edigto Press, Morth, South Caroilna,
S0l LETTERHEADS $450 prepald. 20
Ib. bood, printed black, 1066, $23.45 Low

ires on mll printing. Shelley l‘ruli. a3
Vest 38th Strect, New York,

1000 330 xle RTICKERS 45e.  Limit 20
woridzs. EHeltlabels, Bowidolnham, Malne,

i NAME Address stickers 25¢ postpald.
Buperior. P3442 Leland. Chirago.

PRINTINGT Lowest prices, samples free.
Churchlil, 704, Monignmery, Syrarose, N. Y.
B0 SALALL Letterhesds mnd 30 unn&hnrs,

4 lnes printing, 2%c. Menten, 8113 Glen-

POPULAR MECHANICS ADVERTISING SECTION

PATEXTS—Trade marks—Personal gerv-
lee. reasonable charges, Preliminary ad#iu.
and dzelosure form  free Irﬂn'?
MeCathran, 7001 International Bldg ash-
ngtan, D. C. Registered Patent .'tl.tumﬂf.

wind Hoad, Brookiyn, New E'ur_t.

=SPECL M.—hmclwr-. letterheads, tl E"r
A0, Jenat, 1376 Whitman, Camden, N

o M\lh[? Labels: 1,000 printed, I:I’fr
20 words or less, G0e. JBE Company., Box
;. Holyoke, Mass.

1060 BILLHEADS $2.060. ITlustrailons.
Ansthing printedl Bradeshaw, 3214-F Huron,
Chicage,

GOUD I'rinting, reasonoble prices. Ham-
ples free, Harmon Company, J18 Bo. 10th
Bireet, Philadelphla, I'¢nsa.  Establlshed

Printing—Free samples.

RLELHR
DISTISNCTIVE
Jarkson Co., Harding S, Fall Kiver. Mass.
T PRINT Your own. Durgains, presses,
type, List 3c. Exchange D-14, 23 Orient,
Meriden, Conn,
BETTER Grade printlng, reasonable priced.
Free samples.  Economie Préss, Leonis. N, J.
1000 BUSINESS CARDS, card case, 51,50,
Milter, Printer, Ambler, Ta.

PATENTS, Protect your jdea by securing
free “"Proef of Inventlon'' folder. Exrep-
tional personal wervice, Esxtablished 1504,
E,. E. Vrooman, 871 Woodward Bulilding.
Washington, D, O,

PRACTICAL Inventlon: new saleables he-
fore patenting. What have you?! Write
Chartered Institute of American Invenilors,
Dept. 4B, Washington, D. C,

PATEXTS. Boaoklet free.  Highest refer-
ERTEE. Bglt. results. Prompiness assored.
Watson K. Coleman. Patent Lawyer, T4
Nipth St., Washington, Id, .

L. F. RANDOLPH, 302-B Virtor Bulld-
ing, “‘lahlnlluh D. C. Low cost. Book
aml Information free

PATENTE. Instructions “How to Estab-
sh Your Rights™ and form. ‘‘Evidence af
Conceptlon"'—sent  free! Lancasier, Allwine
& Rtﬁ'llm‘?'i. 411 Bowen Bullding, Wazhing-
ton, IV, O,

BOOKS Covering bhundreds of subjects.
Rig eatalog for Je postage. Popular Mechan-
Ies Press, Room (U356, 200 E. Oniario 8t
Chilraga.

INVENTORE—Eend for free booklet **Pat-
ent-Bense.” Informatlon based on B84 years
experience, Lacey & Lacey, Dept. 5A, 836

Bl., Washington, D. C.

PRINTING DUTFITE AND SUPPLIES

FOR INVENTORS

PRINTING 0Ouiflie—Presees, type. sup-
plies, f&ype povelties. Send e For ecard
case symples. Catalog free. Model Press,
York, Pa.

FHOTO-EXNGIRAVING Equipment  fom-

plete, with supplies bargain Stewart Mar-
shall, Home., [a.

PRINT Your own cards, statlonery, cireu-
lars, mdvertising, ete. Bave maney. Easy
rules furnished Print for others, hlg profts.
Jaby presses, $11, power $14%. Write for
detalle, Helsey Co.. A-11, Merlden, Conn

PRINTING IPPressea, type. Lists  free.
Lawrence, Box 11, Wichita. Kansaz.

PAPER—Bomd, writing, mimeograph, cov-

INVENTORE: Send Immediately for your
copies of our mew free Looks, "'Patent FPro-
tection’ and “'Buggestlons on Belllng an In-
vention.” Bixty-eight pages of Interesting
facta. They tell how patent laws protect you;
kind of sketeh or model needed; simple steps
to take without cost: how succegsful Inventors
have secured flnanclal asslstance; show loter-
eiting inventions: [lluostrate fm ant e
rhanical movements,  With books we alwo
aend free Evidence of Imvention form Yo help
estahlish date of disclosure. Prompt service,
reasonshle fees, speclal deferred ulsmum
plan.  Strieteat specreey, Thirty-siz  vears'
erperience.  Highest references. Write us
today., The facta in our h are worth

spupplies, Advise equipment you mesd a
we quote prices; or send stamp for catalog.
{:. Iujﬁ&r. 83 A; 6 Columbia 8t., Newark,

er. newd, ledrer, poster. gummed, ete. En- maney to the man with o good inventiom.
velopes, Dlotters, eards, tags. New ecash Address: Vietor J. Fvans & On., Reglatered
bargain price Mst, samples; de stamp. | Patent Attorneys, §01-37 Vietor Building.
Vanllorn Company, (Miawa. T1linols. Waehingtan, . C

HAND Press, type and complete prlnltl;i TNVENTORS. Take advantage of our ad-

visory service In developing and sellin
Invention. Bend for booklet *'Your

tion."* Howell Engineering Company,
Easton Avenue, Philadelphia, Pu.

your
nven-
B

PRINTING Presses, type, material, bar-
Ealns. Bquare Deal Press, Crafton, Ta
BARGAINS, Prosees, g LAet e,
rhange D-15, 2% Orlent, ﬂ'ﬂlﬂi Conn.
PRINT Your own nlrmi.u turﬂum:
with heme made press eosting lesi than $1.00.
IMlustrated Inatrgetlons e, Carl Edgulst,

Odesgn, Minn,

Ex-

10 EXVELOPES And paper or 200 eards;

name, address printed; pgood stock; neat
work, e, Bleocen, 2033 E. Obear,
Bi. Lauls,

250 LETTERHEADSE $L00, 250 Stale-
mente £1.00, 250 envelopes $1.00, DBox 143,
Btorin_Lake, Towa.

. DO Your own printing. SBave money.
Complete outfits $4.50 up. rite for free
detnlls. Kelsey Co., H-24, Merlden, Conn
 EXVELOPES, Lettérheads—Goad quallty,
Neaily printed, 500, postpald, $1.00. Artisan
Press. Riverdale, Maryland, —=

oo Gxd CIRCULARS f4.00. Weright
Printlng Berviee, Box T34, Btaplelon, New
York.

BTATEMENTS, 6% Envelopes, §3.75, 1000
postpudid, o I'l;ﬂ]n.l:]ﬂ | Print, Qaliatin, Tenn.

EMBOSEED Lrllrrhrm!.d envelopes, rards

3387 thousand dellvered. Bollidays, Knox,
Indiana.

21 ETTHER  Letterheads,
vards, §1.00; all £2.50.
L,

LABEL Valoe beadquariers. SBsmples frec,
Labelers, GAIED Quimby, Cleveland, Ohla.

100l LETTELHEADS O envelopes £2. 00
gn!]t_t]liﬂ. zone 4. Lawndalepress, Franklin,

envelopes,
Evans Diros.. Craf-

$1.E5—1,000: ENVELOPES, Letterheads,

statements, elreulars. Midwest, Box 205,
Morthiflelid. Minnesota.

ITM'I-OI]-MPH['\I} Fon Per 1004
(%x11) prepald, Stews Sales, Bartles-
tllie kla,

5 BUSINESS Envelopes, 175 noleshests
I!nlﬂlﬂ_ (1.} Honestypress, Putney, Ver-
Liky]

PATENT ATTORNEYS

INVEXTORS: Bend lmmediately for vour
roples of our new free hooks. “"Patent Pro-
tertion'* and *“"Buggestions on SBelllng an In-
ventlon.”' Sixty-elght pages of Interesting
facts. They tell how patent Iaws protect you:
Iind of sketch or model needed; almple steps
to toke withoul cost: hew succeasful Inventors
have serured flnancial asslitanee; show inter-
esting Invenilons; f[lustraie Important me-
chanieal movements. With boo we mlsg
serid free Evidence of Invention form to help
establish date of disclosure. Prompt seryvice,
reasonable fees, special deferred payment
plan.  Btrietest gecrecy. Thirty-six years"
experlence, Highest references, Write wus
todday. ‘The facis Io our books mre worih
money to the man with a good invention,
Addreas: Victor J. Evens & Co., Registered
Patent  Attorneys, B00-J Vietor Bullding,
Washlngton. D, ©.

INVENTORS—My rcomplete service pro-
ferts and rells your Qdea. Write Starck,
12 Wells Ride., Milwaukes,

ANALYSIE. Hesparch, Newest guarandeed

formulas. Biggest catnlog free.  Speclal
_ nprices, lewds. Gibion, Chemist, EG-1142
Bunieveide, Chiragn.

INVENTORS—Write for new free book,
“Patent Guide for the Inventor'* and “Rec-
ord of Inventlon' form, No charge for pre-
liminary Informatlon. Clarence A, 0'Brien
& Hymian Berman, Hegistered Patent Atltor-
nevs, SH-H Adams Blig.. Washington, T, C.

INVENTONE—Tdeas developed into prac-
tieal Inventions. Working modelz Buflt. Low
priees. Confldentlal service. Heo-Paul En-

inulrlnnlz Co., 722 K. Gay St Baltimore,

Y] an

WE Make models and manufacture inven-
tlons, Hend 3 eents siamps for entalog,
Plerce Model Works, Tinler Park, Til.

TO Invenlors: We are In the markel o
purchase a good patent. preferably o the
automablle accessory llne. Wil purchase
aulright or on movally basia. l"urrhuin[
Arent, 241 Front 8t., New York, N. Y,

“SUCCESEPUL  Inventions." Send  ten
rents for sample copy this valuable new pub-
leatlon showing  scores of profitnble new
fdean for fnvenfors,  SBurvessful Inventions,
A Marrieter Bldg., Washington, b,

INVENTORS—8end for 72-page hook on

patents.  Heasonable terms.  Consclentlous
treatment (o Inventors, L. . Randolph,
302-E Yictor

Teglstered FPatent  Allorney,
Hidg.. Washington, I,

INVEXTORE—Write for new fres book
“Patent Guide for the Invenlor' and *‘Ree-
ard of Inventlon' form. No charge for pre-
Hminery Information.  Clarence A, O'Brien
& Hyman Berman, Registered Patent At-
t]:‘-m}.-‘n i8-H Adams Bidg.. Washington,

INVENTOR'S Universal Educator: eon-
tainz 800 mechanical movements; 50 per-
petual morlons; instructfon on procuring and
melling patents and selecting mn  attoroey,
ete. Hoggests new ideaz. Prire $1.00 posi-

Id In T.8. 5. Address Alberi E. Dleirich,

11-B Colorado Hidg,, Washington, D. C.

YINVERTOR'S QGuide,” 100 mechanical
movements, free: ndvises on patenting, well-
ing In'l.'!_ntlmll;.ml-"nul Ledermann, Tribune

Bldg., N

WHAT 'l'n Invent. List of wanted invem-
tlans seAt free on request, Use our legal
form for recording ovidence of ewnership,
Write W. T, Greene, 946 Barrister BI:I;..

Washingten, D. O,

I SELL Patents. Established In 1900,

Charles A, Reott, 77
e S JPM  Garsoln  Ave,

UNFATENTED Ideas can be sold. We
lell you how and help vyeu make the sale.
Particulars, with Hst of manufacturers and
Ay R I
s W. TEEnE, -
ing, Washingten, D. C. it
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HAVE You a sound, praciical Inventlon
for sale, patented or unpatented? 11 o,
write Chartered Institute of American In-
entors, Dept. 4A, Washin D. C.

SBELL Your patent through a small classl-
fled ad In Popular Mechanics. Many inventors
have found buyers in this way. Ask nu I-ur

roof—1'l  gladly send it to you.
ohnson, anager, Classified .ﬁduﬂhllu
200 E. Ontarie Bt.. Chic CAE0.

INVENTORS: “Making Inventions Pay.”
our 38-page Mllusirated book. malled upon
receipt of 3¢ postage. Crescent Tool Com-
pany, Dept. &, Clocinnati, Ohio,

INVENTIONS WANTED

Inventlons wanted by manufac-
help you sell your Invenilon.
T80 Euclid Avenue, Cleve-

BMALL
torers.  I'I
Stanley Hull,
land, Ohio.

COIN  Uperated vending or amusciment
machines, Robbina Co., 1141 DeKalb Ave.,
Brooklyn, N. Y.

NATIONALLY Known manufacturer and
dizstributor offers complete production. sales
and advertising serviee for sporting goads
or hardware speclialiles of merlt.  Frank
Pachmayr Coi, 331 8. Vermont Ave., Los
Angeles, Calll,

MANUFACTURER With world-wide (ls-
tribution wants Inventlons, patented or un-
patented. Hox 1055, Bl Jeseph, Missourl,

HMALL Inventlons wanled llr the mnani-
farturers In line of signs, send 1llustrations
and partleulars. Lowy, 8 West DBroadway,
New York

INVEXNTORE—Write for new froo | lmk
“Patent Gulde for the Inventor™ snd *“‘Hec-
ord of Invention® form. No charge for pre-
Ilminlrr information. COlarence A, (FErien

& Hyman Berman, Registered Patent Attor-
noys, B8-H Adams Bldg., Washington, 1N, C.

WE Hu:ﬂlulull: sell Inventlons, p-lllthbd
and unpatented.

Write for proof, and tell us
what you have for sale. Chartered Institule
of .ﬁ.nﬁeﬂrm Inventors, Dept. 4-C, Washing-
fLin,

INVENTIONS Wanted—Patented, unpat-
ented, If you have an ldea for sale, write
Hartley's, Ine., Box 928-E, Bangor, Mualne,

PATENTS FOR SBALE
SMOKELESSE Ash tray; royalty.

j!.rguml write Ihale Johnson,
ehr.

MINTATUR tental englne,  Mrgs. In-
vestigaie ldea. Hyde, 2328 Jatkson, Chi-
[

INERTIA Operated automobile accessory,
$1.000; send $1.00 for royalty plan permit
and o U. B, patent copy. Edward Rirkbolz,

olonla, N. J.

NEW Bhaving brush. Handle holds cremm,
Blight turn allows cream to flow into bris-
tles. 'Will sell outright or royalty, Gene
Pletro, 6810 B EII.'IIHL Chicago,

TRTABLE Can punch. Made of one
plece metal. C. F. Nunn, 659 E. 8., Ox-
Calif.

INEXPEXNBIVE Device makes auto jacks
non skid Invaluahle iey weather. Bell nnl‘.-
ant, Martlnett], 311 Central, Orange, N. J.

ELECTRIC Applinnee. Willlam Baresch,
1188 181 Bt., College Polnt, W. Y.

BCREEX Combined with ventllator, pat-
entk Tor sale. inventor wants position.
Gabor Racy, Y.M.C.A., Norwalk, Conn.

MANUFACTURING

ANALYEIS, Research., Newest gpuarantesd

Manu-
aywaad,

formulas. Higegest catalog free.  Hpecial
prices, leads. Glbson, Chemist, DB-1142
Bunnyside, Chirago.

ECONOMICAL Manufacturing, Moulels,
dles, speclal machinery. Bwanherg, 5124
N. Klldare Ave., Chirago.

HA\‘U!‘ACTL-EI"\G IMes, machinery,

work, white metal casting

nnllﬁ Eltlln[ de. Baum®s Metal ﬂpoth.t-

ties, Kansas Clty.

INVENTIONE Manufactured In any quan-
low cost. Btampings, die:, models,
etr. . Esflmates "and free catalog. Crescent
Toal Co., Dept. X, Cincinnutl., Ohlo

MODELS AND MODDEL SBUPPLIES
Power

Four
Detroit
Datrolt,

TIEE steam minn.
dc. postage,
l-lﬂ‘ll Trumball,

MARINE
E‘qutﬂj%ll bﬂ‘iun
Mirh.

CAT.&HE‘I 1TA, 16e "“I!m hllﬂ! prints,
ungines, aupplies owardeo,
A=-31T N. Ashland, 'L‘-hh‘:m:lll.

RAILWAY Models, Catalog  handbook
2%. Walthers, 1564 West Plerce, Milwau-

ke,
BRABS Gears, modela and model sup-
plies, HBond I cents stwmps for eatalog.

Plerce Model Works, Tinley Park, 111
BTEAM Tractors, baby siesm plants for

miidel boats, gasollne motors. Clrealars Se.

Anton  Bohaboy, 212 Prlee 8t., Rahway,

New Jersey,
MAGAZINES, Books for modelmakers,
Write for free list. 25¢c brings sample

Modelmaker and Model Rallvoader, Model-
maker i'or Wauwatosa, Wis.

MODEL Bieam loromotive %" scale. Eai-
Iy made. PParticulars, casting 1lst, photo,
e, Little Engines, Box H153, Wilmington,
Callfornia

YACHT Model fttings, for Zi?l Yanja mrl

it.

others. Send for [lostrated A,
f{ilu]il‘er. 1u03-1 Etowah Ave., Hrﬂ'll ﬂlk
ch,

MODELE—Your ldeas developed Inlo prac-
tical working models. 30 vears' successful
experience; thoosands of satlafied cudtomers,
Confidential service pusrantesd, Bank refer-
encea,  Hend He poitage for 32-page book—
“Making Inventlons Pay.*" Crescent ool
Company, Dept. Y, Clocinpatl, Ohle.

HOME CRAFTSMEN

BIX Full size lswn ormament prints. 250

ealn, “Hork™s."" 3738 Fulton, Saglnaw,
Mirh.

“MODEHEN Wood sculpture.” Complete
Instruetion book on earving simtues §1.00,

Lee Wood Art Btudlo, Centerville, Ia.

LEATHERCRAFTSMEN—Write for [free
instructions and price st of leather, tools
and beginners” kits.  Send Se for sample
eards,  Address Wilder & Company, Depl.
F 1038 Croshy Bi., Chleage, TIL

TAMAKE It Yoursell. Hundreds of practical
and useful devices deseribed in our big book.
Plaln instructions and Lllustrations show Yoo
how to make them., BSave money on things
for yoursell or make profit selling o others.
000 articles of preat varlety, 480 pages. B23

illustrations. %4 pos f?lm !‘opulnr Mechan-
fea Press, Room (C06) Ontario 8L,
Chicago.

WATCHES, JEWELRY, PRECIOUS

ETONES
WATCHES, Material,

wholesale toals, ex-
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WANTED—MISCELLANEDUS

CASH For used microscopes. binoculnrs,
allde rules, drawing sets, camerns, survey-
ing, weelentifle Instrumenis, tools, marine
equipment, typewrlters, caleulators. Hligh-
eit prices pald day shipment received. Sat-
lsfartlon guaranteed or shipment promptly
returned. Elman's, 2302 Van Buren, Chi-

AL,

PERSONAL
CARICATURES $1.00 By professional ar-
tlst. Samplezs and feature chart [ree
Quinlver, 517 Eddy 8t.. Chiraga
STUTTERING And stammering corrected
at hoane, Urtrr:lnl:ll-e bonklet free. FPaul J.
Wolfe. Box 52, Piltsburgh. PPenna.

FREE, Important [lteraturé on the Iltllﬂv
ing snd maintaining of natural health.
1]_;. 'Ijl.. Haynes, 208 Digelow Bldg., HHI.IJI,
s

MISCELLANEOUS

WIXDOW TPuste—8Something new, Holds
elgns to glass, Bigns peel off easily, ellm-
inating scraping. Agents wanted.  Bample
Jie with propesition. Winx Products, Car-
negle, Pa.

Wi Genuine stk neckties, postpald from
Japan, $£1.00, Hatlsfaction guaranteed.
Hranch: Hoseoe, Californin.  John Hayes.

SWAI" Magazine, Amerlea’s higgest.
Bample Se. Tiox 00%A, Savannah, Georgla.

CAEH Pald for butterflles, insects. See
Binclair Display Advertisement on page 1684,

NO Boss! Sure enali! Sllverlng mireors,
autoparts, reflectors, comblnatlon outfli
Write Borinkle, Plater, 284, Marion, Ind,

MADIOACTIVE Treasure, ore finder plans
Fifteen foot depth. £1.50. Dandy finder free
with plans. Literature, stamp. John Begee,
Daver, N. H

WANTED—Hear from parties Interested
gold or silver ores, burled or hidden treas-
ures. Bergman's instrument $5.00. TPartie-
ulurs  free.  Menry Bergman, Doz 305P,
Springfleld, Missouri,

BTENUILS For paint and decorating pur

poses. Sample catalog 10c.  Art-All, 710
Hpring Street, Utica, N. Y.

TYPEWRIT) ‘Iu-l Druplicitors, watches,
tolescopes, cameras, edur'l.llllnl.ll ¥, ar-

gnin 1ists free. Dee's Exchange, 1125 Ba.
21st., Manltowos, Wia

nrrimenlll movements,  instructlons. Lista
fie, Stnlrll Carleton Blde., 8i. Louls, Mo, h?;:“':ﬁ‘t nﬁlili:ii:lwmﬂ:l;‘qhwhﬁ;hﬂi;:{himﬂ

CALENDAR And rebuilt watches., Write l.hrillinir story Llastrated Sn colory,  Thter-
%’rﬂt'{'""h %““" Jewelers, 300 Grant B, | iz fo young and old Fomoe Company
uffalo, N. Y. ) L4
——— Canton, hio.

AUSTRALIAN Opals, all varietles, gond T T *
assortment  §3,.00, Lists free. MNorman HL;‘:'HFLI‘; I::ﬁ.ﬁ':a";;ﬂn;m"’fia}'
Seward, Melbourne, Australla. ll Wiener, 118 N, Btons, Tucion, Arlzona,

DEYELO®™ T*ictures :.'nurnl'! Camera
FOR THE HOME I'illrrlu sill.til.'Ielu'n{n: c-hrmlnllh. nrilrr:l:lnl. rmt:]
5 rlals, rections—eomplete  photographie

HOT Waler 24 hours dally with low eost | quit, $1.00. Bradley Photosupplies, 31 Ese
oll _bumer. Bennett Company, Islip, N, Y. sex Mireel. New York

CLOCKS: Tuild your own grandfather’s, TIFE Mugle Indicater locites burled money
banjo, shelf. Thousands bulllt soocossfully. and mineral deposits. Guaranteed, Price
Same with heautiful chimes. Trectlons 10c. | ¢35 90, €. W, Horton, Belle Rive, TIL
4 A B Pt Py ot (L PRIVATE Code protects confidential mess-

WRINGER Rolls_ve-covered, Bave Ball. | toie N Herre o otcdons 10e. Halman,

Fully guarantesd. Clreular free. Dura-Roll,
Marlon, Indlana.

RAZOR BLADE SHARPENING
HSEND 10¢ For 5 bloe Blades and whale

gale 1lst. Royal Blade, Box 1134, Roanoke,
Virginla.

TATTODING

AMATEUR Tattooing outfits, [free folder,
Mustrated catalog Ge,  “Tatuen,™ 651A
Houth State, Chlcagn

PHYSICIAN'S Chemical remover enahles
you to Temwove own teltoos at home.  Com-
plete  treafimeni—83, 0 Case  Choemical
I."--l'\ll'clﬂlln;I 1822 L. leﬂt, Washington, D.

A utlits, supplies. Illustrat-
ed  Tlst.- "Wll.!rl * 965 Put-tmam, Detrait.
SURVEYING IH_BTRI.IHEHT!E

EARN ES0 Per week ecasy. BHell or oper-
ate peanut wvenders. Fend only $6.25 for
sample. Exrluslve territory. Peerless Prod-
uets Company, Dept, 10, North Kansas Clty,
Mo.—Manufacturers for more than twenty
Years,

MUNUMENTS 39 Up dellvered, erected,
guaranteed. Thousands sold.  Catalog free.
Aarhle Granite Fastory, A-1T7, Onem, Fla

CUTE Anybody can make. Zime etching
process. Speclmens, particulars, testimonials
for stamp. J. C. Day, Windfall, Ind.

BRONEZE Tablets, desk plates, wall plates,
memorials, grave markers. Hronze, brass
and aluminum castlng. Wandkey Paltern &
Foundry Co.. Anderson, Ind

AMATEUR Cartoonists can earn EI5.00
weekly, spare time, duplicating cartoon sd-
veriisements. 3-M Byndlente, Argyle, Wis

TREABURE Bechers—Make your own gold

GUABANTEED Faetory rebullt tranalts
and levels for remt (with purchase optlon)
or #ale (cash or lermi). Orlér now before
priees advance, Wo will repafr, trade In,
aor buy your old instruments. Ship propaid
for “estlmate and valoation. Write for List
M-18 and complete fnfbrmation to Warren-
gni:hl Co., 136 N, 12th Bt., Philadelphia,

(B

finders. Wyss, 10d% Frances., Bt. Joseph,
Mizsouri. Lt
-AWAPPER'S  Friend, R, Saline, Mich-

Igan. Intereatz swappers, collectors, sports-
men. Nfle year. sample Jie,

PROFIT And plessure In taxidermy. Com-
plete guide for the preparing and mounting
of animals, Dirds, fsh, reptiies, ete., for
home, den, or office. $1.65 postpald. Popular
Merhanics Press, Hoom (C38), 200 E. On
tarle Bt.. Chicago.
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Learn this

Fascinating,
Profitable =, e
Profession ey
in 90 Days, at Home

Hundreds of men and women of all agea 18 to 50 are maki
£10.00 to £20.00 a doy giving scientific Swedish Mnssage an
Hydro-Therapy treastments. There is 0 big demand from
Hospitnls, Sanitariums, Clubs, Doctors and _|]:ri_'.'ntn pationts.
The field of reducing slone offers great possibilities,

Learn this interesting monev-mnking profession in your own
home by mail through our eollege extension course. Same
instructors as in our NATIONALLY KNOWN resudent
school; same diploma awarded. Course ean be completed in
3 to 4 months. No High School trainibg necessary.

Many earn big money while learning. FEnroll now and we will
include anatomy chuarts, medical dictionary, patented reducing
roller and Hydro-=T humm. supplies without extra coat. The re-
during course nlone may be worth many times the modest
tuition fee. Send coupon for special reduced price offer.
Complete detnils and booklet m‘-nt.uiuinEz list and photographs
of suceessful pradustes will be sent FREE.

Mational College of Massage & Physio-Therapy

Depr. Co4—20 N. Ashland Boulevard, Chicago

You may send me FREE and postpaid, }ﬂur illustrated catn-
log and details of powr special offer, nlso booklet contain-
ing names and photographs of successiul graduntes.
MBI va 55 wiwnn s

LB R B e A LR e P i i Btate. ..o

& STEAM FITTERS

Audels Plumbers and Steamfitters Guides

4 Vols. S6
A procvienl, illustmted,
Helorenee Library sod
Studyel ourss for Moster

Plombern, Journeyimen
and Apprentioe Hicsme
fttern, Cas Fitterm and
|I Ip ra . Bheet Metal Waork-
iy ||4|rhr| men, Mas-
] nre | [ BEINSCTY
ding Trade Hcue
valuahle set of

g sreful, d I|1
on how to frurs i Une FILEE
Lo exnming, withoog il hiks walonble work

INSIDE TRADE INFORMATION ON:

Boldering, tioning. Joint wiping., bending, benting. Pipe—iron—steel,
thrvading. Mathemaiien, tnhlos, phywics. Al nteriala==iron, stesl, sapper,
brass, lead, tin, ant mony, ste. Sheet metal—galvanlsed—plate, Baniis-
thon, syphonnge, tanks. Dirpinage, sowagn, purifiestion. Finiures—bath—
kitchon,  Pipe fittings, soil pipe, tools, Laying out work. Houghing.
E----ml fittings, flo pren, mints. Pipe epding, spsmples. Elbows,  Heatma, vontibstion,

anal eat

b 0 wning, rofrigerntion. Water supply, malns, wells, tanks. Gas-fitilkngs. Bheet
wwrial -llrh uble s, et Denekng, heating, lend burning. Welding, varivvin welils,
t=m L hafls ‘|_'| ehemb hing, lorges, tools,

*

THEOQ. AUDEL & CO., 49 W. 23rd 5t., New York City

Mall Andels Plumbers Guides, 4 vols, on T days” free trial,
HO K. 1 will reande 51 dn T days, ireey &l monthly until
B s bl O herwies | will pebors thess, No obdipsiion
unbems | men madfafied

1 To TP

POPULAR MECHANICS ADVERTISING SECTION

e Full Size PruFes;jfE;I
== ARC
'@. 4 WELDER!29?

i

Amazing Machine, with Efficiency
of Arc Welders, Selling for 5145.00 and
llnn Offered at Breath-Taking Low Price.

Now You Can Own Complete, Full Size

ELECTRIC ARC WELDER

For Personal or Shop Use—or
Go into Welding Business
for Yourself!

Here's thrilllng newsl A Mll size, heary
duty Alsddin Electric ARC WELDER—nly

£20.50) tut o big, 100-pounid man-sized mochine that

Not a toy.
does all types of welding, uses all kinds of rods, welds mll weldable
metals nmd slloys with equal efficiency, everything from heavy mo-
tor hlocks to fenders. A sturdy, welded-steel-constroction machine,
veit easily portable on casters,

Works from 110-Volt Soeket — Siie'y [, s Sy it aoiet

rent.  Economical—ooels only a few pennles an hour ““‘-"
pays for itsell on firsl or secomd job, Can e enrried "|-
kG, truck or side-car. Has safe (47150 (.'I'}‘thllnt Fin
?‘Imll&z.d complete instructions for doing all kinds

.

inelu
Bend no money! Write todoy for fasci-

lm' Dm FHEE nating faclsa abopt thisa Bew Alsddin
ARC 'H-'L.I DER at $20.50] At last I.nlm-nlnrl mathine sh “_fn-n'rj.
factorie e, ran obinin a h Meient machine t"tl'_‘fl.n'\ Fl:
IN J"I'I-‘I-Jl"r WAY, at 0 mere n'a-;' -11 ol’ the price asked for others—at

WELAL untﬁ'ﬂl llarsl Bend today

A& saving that
for full detoils. ou are not ub-ll-ultud‘

COMMONWEALTH MFG. CORP.
3785 Beechmont Ave. Dept. H-12 Cincinnati, Ohio
Let us recommend the best books to study
on any subject. Popular Mechanics Press
Chicago, Illinois,

bh l‘l FERLL
“ ing Jjols

Electric
* Arc Welding

Revolutionizes modern Industry

Milwaukee Manufacturers & o e Are el
iruz In the Inboratories of the Schiool of Englneering. Moderate
tralning Fee. Acceptad u.ulnlln-u.:.[- will be fully traloed until
rondy to pasa rigld test and pasisted in sseuring employment.

H presents ons of the outstanding opportunities lor
"r: wﬂd"‘g atendy rlnl1]'m|:|n lrLLlJ {u:ulru lurrr-“- Welding = l'l.ru'-
1 H ing rapidly, replacing large and intrients eastingst
EE[IEEEHHE riveta, nuts, bolts, serewa. 11 b sommonly used
in assembling cranes, hoksts, bridges, struciural siesl work, sic. No
limit to the application of welding to indusiry, ineressing durabiliny
and reducing manviacturing costs.  There is a docided shortage of
properly trained Welding Operators, “Technivinns and Welding En-
Enrers, Why be contéent with ordinary work, hit and miss jols and
low pay whon in a short time you can bocome a trained Specialiss
in Welding?

———MILWAUKE £ -~

SCHL. o UGIEERING

PMS8-A N. Blﬂlﬂmy & E. Stute, Milwlu.kn, W'it..

J———
Wittt ullilul'-llllﬂll il!ll-l s frﬂ Duckiel - The Dwwn of ul & Gkl | II'lIII-IH-!'! v’
it Chitstiuding Opportimities,”™ sleo tell me how wme 8., Welding
ﬂ'rlhlr B mm.d, . Teehnician (§ moe), ... 'll"nl h.|.|; dmeer (1 ¥7.bi. ..
.f'rh.lll_i'.nuuﬂr BH. Dogron 4 ymss, .., Commercial Eleet, K. I.I. ¥ ].
o Mmalio sand Telowislon Eng, (1 ¥7.0, Relrizeralion and Alr Cond, E tl
r Radio Bervhcing (i mom 'r . Master Elswirician (8 noe.d, lrl
tMIrIIqu and Alr Cond, (3 mos 5 ﬂl:lriri!" (Homs SEhep I.n.h'i. ' i
adent Loag Man . I'I-rl-ulhl = Hbelr Help.

Name i e vo s L Lias
Address

When writing piease mention Popular Mechanics
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o Whlolt

Witl Tosell to the (Flosions
£ this NEW 1937 /72570 TMIDUWEST

Onty IIIII]II]EST geves yor |BTUBES...5 WAVE BANDS..
9:’022“0 mm-:ns...[lE[IHIIi SAVER...PUSH BUTTON TUNING...

arnd Jeosres

wiTH
GIANT

sonic
SPEAKER

(LEse LTI

| AM TREMENDOUSLY )
IMPRESSED WITH THE
BEMARMABLE PERFORMANCE
OF MY MIDWEST ..o nn

MUSICIANS EVERYWHERE |

COMMENT ON THIS....
REMARKABLE INSTRUMENT

[EII'I'IFI.ETE

THERTRE-

Sokaay Green )

Elsetrik - Saver Reduces
“ul-uttinlum-lhn !ﬂ
£lumiy

ET‘:.l"III ¥ o
Lhrk Mo 1.Ir [ s I.‘lf

DEPT. B-15
Estoblished 1920

AUTOMATIC AERIAL ADAPTION...DUAL AUDID PHBGHHIII [XPHIII]EH
af Other Featutes

Free rmm'

SAVE = 50/

"'!':F again, Midwest ]-:mnn-l _1! 5 ils leader-

shup by offering the world's most powerful
ALL-WAVE 16- |ut-< 5-Band HLIJ: A start-
~ ling achievement, it makes the whaole world your
playground. P'uu.nrl'ul Triple-Twin tubes (twa
tubes in onel) give |B-tube results! [t is a master
achievement, a highly perfected, precisely built,
radio-musical instrument that will thrill you with
its mir'l.rtlalu super performance . . . glorious
crysill-clcar ‘concert” . realism . . I'I'lag'mf
<ent for reception. Before you IJLI-? write for
the FRE -lﬂ-pugi! 1937 catalog. Never before so
much radio for so little money. Why pay mare?

85 ADVANCED 1937 FEATURES
This Super DeLuxe Midwest is so powerful,

8o amaringly selective, so deli cately unutwl. pPa—
that it brings in distant Foreign stations with /= "“'
full loud speaker volume on channels ad- .II- i
Jacent. fa warful lecale. Scores of |
""ﬁl“'“ R?ler 1t features. many of [

ﬂWH'I 'I‘IH”VI.“' make it eany bto parade [ .7
the naticns of world befors

T \’uu. 'y
can switch instantly from marican g. r
programs . . . to Canadian, police, ama-
leur; furlmzrml. arrplane and ship |

broadcasts ., . . to the lisest and most
fascinating foreign programs.

I","‘ll]-
lgzy |

BY BI.ITIIIE EII!IE[T
0 FROM MIDWEST FACTORY

wi CINGINNATI, -OHIO, IJ.S.B.
Cable Address MIRACO...All Codes |
h—'___———._-___‘_"l

TERMS

AS LOW s

10% rer DAY

H..rl

No middlemen's profits to pay | Buying direct
from the Midwest factory makes your radio
dollar go.twice as far. See lor yoursell that
Midwest offers you greater radio value—
enables you to buy the more economical
factory-to-you way that thousands of radio
purchasers have preferred since 1920,
You ean order your Midwest 1937 radio from the new
'ﬂ.'r-p-i.lll caialog with as much certainty of satisfaction
anaf you were to come woursell, to our Ereal Taxtary,
(1t pictures the beaut f\ll 1937 Radios .. . . in their act

coloral) You save 307 1o 505 —you get 30 Ii.l.;l free
trial—and you pay as illlln an |0e & o

Satisfaction guaranteed r.'ll" money h:i.
Write ftoday for FREE eatalog.

(" MAIL COUPON TODAY for
Frzee 30-DAY TRIAL OFFER 1SS

s 40-PAGE FOUR-COLOR P2ee CATALDG
| MIDWEST RADIO CORPORATION

5 peclal sfler |
and jirlces

prevali aniy

witenn daml- |
ing dirael |
it I
by mall
S —

Dept. B 15, CHia

Without ohligaioa on my pan, wesd

me your new FREE catalog and
imphits details of e liberal 10-day

'“C‘E trul giffer. Thia b WOT an oeder.

tHame T T e

| Adren. .

MTawn

S

When writing to advertisers please mention Popular Mechanics
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HERE’S THE
LOWDOWN

in 43 seconds
Ping -
W75

X

.

ﬁ!" : -.l E) - -

BEWARE a " pinging"” sound this
summer when you "step on the
gas” for pick-up, or hills. Itis your
engine's way of saying: "' I feel hot
weather, too. I'm losing power,
wasling gas and overheating. Give
me better gasoline.”

KNOCK is the name of that warn-
ing "ping.” It occurs when a gaso-

line breaks down (burns too
l[uifkl.?'] I.I.ﬂdﬂ‘l' llll: l']l:ﬂ.t, ﬂrﬂ ITIlH'.i'
ern high compression engine.

Cars built in recent years have
high compression engines. And
in summer the ]u.mr:king evil 15 at
its worst because hot weather in-
creases engine heat,

THE CURE—and preventive—ol
knock is better gasoline, That is
why most oil companies now im-
prove gasoline by adding anu-
knock fluids (containing tetra-
ethyl lead) made by the Ethyl
Gasoline Corporation.

They recommend, as their best
fuel |for summer driving, special
gasoline sold at pumps marked
*Ethyl” on the base or globe.

POPULAR MECHANICS ADVERTISING SECTION

TR+ =

YOU GET at the "Ethyl™ pump:

: Enough anti-knock fluid to
" stand up under the fu'g,‘ust
engine compression on the hot-

test day.

¥V All-round quality that is
double-checked— by the oil
companies and the Ethyl Gas-
oline Corporation—at the ve-
finery and at the pump.

GIVE YOUR CAR
the coolest fuel this
summer. Avoid
knock—power loss,
gasoline waste and
overheating. Get
more power from
cach gallon of gaso-
line you buy!...

NEXT TIME GET ETHYL

IT PAYS TO HAVE
THE LOW DOWN ON
HIGH COMPRESSION

When writing to advertisers please mention Popular Mechanics
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DUST HURLS
A _CHALLENGE
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CALM AIR

GROUND. MANY SQUALLS IN THE COLD FRONT . . GROUND:
FORWARD MOTION OF THE COLD WEDGE OF AIR - 66 MILES PER HOUR

’l"HE eternal struggle between
man and the elements has
broken out again in the “dust
bowl” of our southwest. For three
vears dust storms have raged. The
water table is falling and the dry,
parched soil is easy prey to every
wind that blows. Not only have
the hardy homesteaders suffered,
but also those who must eross this
howling wilderness to get from
east to west,

“Necessity is the mother of in-
vention." And when one inven-
tion is produced, a dozen others
must also be made to enable the
first to endure. Today, one of the
greatest products of man's inge-
nuity, the internal combustion
engine, has encountered a force of
nature which taxes it to the ut-
most, The gasoline engine is an

= 5 Diagram illustrating the birth of a dust storm, and Kanscs
air breather, To obtain roper m'ﬂ:hnnh eaning up aﬂ'lr a duster

Condk. el



%

75|

162

POPULAR

MECHANICS

combustion one part of fuel must
be mixed with many times its vol-
ume of air. When the engine in-
hales air it also sucks in every-
thing that goes with it.

In northern Texas, a twelve-
cylinder car bearing eastern li-
cense plates came to a dead stop
on the open highway and refused
to start. The air filter was packed
solid with red adobe dust, fine as
flour, almost a peck of it, When
this was removed the car still re-
fused to go at more than a crawl.
Inspection showed that enough
dust had been sucked in through
the breather hole in the gasoline
tank cap to fill the sediment bulb
and clog the gasoline line. The
car had traveled many miles at

cannot be sealed. So grit
and dust find their way
in, and trouble follows.
Several railroads now
are running Diesel-elec-
tric trains. The Diesel is
an air breather and it
consumes almost one
hundred times as much
air as the largest motor
truck. On several occa-
sions in the recent past,
crack streamliners have
had their schedules bro-

high speed. Contact with the dust-
laden air had scoured patches on
the body and fenders down to the
glistening steel.

Railroads have suffered heavily. Little
has been said officially, but statements
from trainmen and repair shops indicate
that hot boxes and bearing trouble are
much more abundant than they should be.
Roller bearings are sealed, and have stood
up well, but the older sleeve bearings, with
which the majority of rolling stock still is
equipped, have required more than ordi-
nary attention. Due to their nature they

. a3 ‘*ﬁ:}‘{ "%

at noon.

3200655 63530

Photograph of dust storm taken through windshield of auto

Below, cleaning streamliner after it has passed
through a dust storm

ken due to encountering dust storms with
the accompanying inconveniences.

The mention of dust does not convey a
very clear picture to a person who is not
familiar with desert conditions. Imagine a
hot and sultry day. The sun is shining
brightly. Far overhead float lazy thunder
caps. They billow high and are flat on the
bottom. From them descend long wisp-
like streamers At is r‘uung, but none of

-\4‘;‘1
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ert. In the north a pockel e/ Y [ Jsed to Show Architecture

is expanding but is not

yvet powerful enough to
dislodge the southern hot
air. As the pressure
builds up, a long tongue
of cold air suddenly licks
out under the hot and
starts southward with a
rush. It hugs the ground
and advances with a tur-
bulent swirl like water
released by a burst dam.

small stones. VAT

{Continued to page 144A) Cunﬂruc(frﬂg an larz{ New England home in model form as a demonstra-
tion of grchitecture followed in eighteenth century

The proportions of the i

storm are gigantiec. It _ |

may be 500 miles across. -

As the wedge of cold air

sweeps onward it picks =
~up huge quantities of 4

dust, gravel and even W -'l'-fi !

tﬂad Gas for Tourist Trailer <y ¥ Models of some of New England’s earli-

7 = @st homes have been constructed for ex-
Supplies Fuel for Cooking ~ d&ibition in Rhode Island to show the
™

ottled gas is now available for the -f.::m.hm_t_tum of that day, One of the mod-

tchen stove in your touring trailer. The=pg¢ls is a miniature of the Parson Capen
- smau cylinder designed for use in the , house, built in Topsfield, Mass,, in 1721
1."‘ ~. bungalow-on-wheels carries a twenty—' ts architecture is the type which influ-
¥+ ypound supply of gas L'I"IULIE,'h to burn lﬂﬂ nced early Rhode Island home huilders.

Mn '1*.
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{Z’all Strip Has Electric Plug
Eve $Lx Im.he.

Safe, neat
' easily installed, a
% new continuous
“# outlet wiring sys-
= temhas an electric
Q}«' plug-in socket ev-
: ' ery six inches. It
= s intended for in-
— stallation as a wall

Small_ges t iz shown -connected to stove for 4 str_:p. almﬁ.ﬂ il

king in touring trailer 'D' noticeable in any scheme of decoration
because it is placed on the baseboard. The
hours and last the average touring family - strip replaces unsightly exposeds wiring
=* thirty to forty-five days for cooking. A ™ and its attendant danger of short circuits
:B regulator is furnished to reduce the gas to - where the wiring wears. In addition, the
. ‘low pressure at the burner. Several re- strip offers many more outlets than the

-r.t‘

fueling depots are being established. =average lnqtallahpp
A o nadim Eguﬁﬁl- -
IRRC. . T . %5 I 1 sy ‘H‘ 9 _ o~
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"‘ﬂfast Teardrop Funnel Is Dlesel Sh1p s Exhaust

. tle.” Notice the lifeboats equipped with sails. Bot-

i+« tom, looking inte teardrop funnel of the "Dunnottar

Castle,” showing the expansion chambers which are
silencers fgr the Diesel engines

<e Tafter Pests Are Trapped

: = 3 Yok,
= i = i
. A © P Xow, 2]
¥ 4 Tub, the broad exhaust stack of the “Athlone Cas-"|

No billowing clouds of black hnuﬂ{r_- -
belch from the big funnels of a Diesel L
ocean liner. In fact, so vast a funnel as ';p
the steamer requires is unnecessary LUFS"
exhaust the spent gases of a Diesel en-|
gine, yet many Diesel-powered vessels »
are still built with great stacks in the -
traditional manner. Looking down into =
the broad, streamline funnel of the- N
“Dunnottar Castle,” building in the Bel- > W
?.

fasrShipyards, one can see tanks and ex-
pansion chambers, the latter acting as
silencers for the four Diesel motors. The
teardrop funnel of the “Athlone Castle,”
another new ship at Belfast, dwarfsThe
big lifeboats mint;inq above the deck.

Its lifeboats are equjpped with sails.
*-GL%;VJMM

Locusts Used as Fertilize

R

At last a use has been found for lo-
custs. In Argentina lagrge quantities of th
ests are converted into fertilizer. en
A
P L JQH‘.“JJ b"“.‘
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A
in the hopper stage, le”'
custs are caught by build-
ing long barriers of sheet-
iron plates too high for
the pests to hop over.
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Secret of Better Movies 7 (
Lies in Synchronization

- . L 9
- .- - \

They fall into trenches
from which they are
gathered, dried, sent to
grinding plants and made
into fertilizer meal. In
South Africa where lo-
custs last year virtually
stopped trains, cars car-
rying tanks of poisonous
liquid are being run over
the roads and the poison
is pumped over the en-
tire right of way. Exper-
iments also have been
tried with flame-throw-
ing apparatus. L

Cabin Built unl{ﬁ f

from Pilot House

of Side Wheeler

High above the river
narrows the steamer
“Cygnus” threaded for
sixty-three years, the pilot house of the
famed side wheeler has found a final ha-
ven. Rescued from a junkyard after the
old ship was condemned, the neat white
cabin is now perched on the roof top of a
Brooklyn apartment house for the recre-
ation of its residents. The surrounding
roof is trimmed like a ship's deck, with
ventilators and life preservers.

Starting the musical records moade previously to accompany movie cast i
dance scene. Note loud speaker horm at upper right

How producers obtain better singing
and dancing numbers in motion pictures
than the same performers usually could
do “in person” has puzzled the public. The
secret appears to lie in perfeet synchroni-
zation, First the sound records are made,
with the actors doing nothing except sing-
ing. When the best possible record is
ready, the dancing scene is filmed, with

the actors doing no singing, mere-

ly moving their lips. Thus they
concentrate on dancing and ac-
tual acting, going through the
routine to the music of their own
recording as it is played on the
set over a loud-speaker system.
The result is synchronization of
the dancing with the singing pre-
viously r?:nrded.

(Popular Mechanics Magazine
does not publish the name of the
maker of, or dealer in, any device
described in its pages, but this in-
formation will be furnished by our

Veteran of sixty-three years on a side-wheeler, this pilot house
now surveys river traffic from a Brooklyn apartment roof

Bureau of Information upon re-

geipt of return p e.
Cond. W T W
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f"’f we-Deek Flymg Beat Has Sleeper Berths

Twenty-nine big flying boats,
‘.' i"'- each accommodating twenty-four
; u daytime passengers and having
”

gherths for sixteen at night, are

v’ &ﬁeing built for service between
> England and Australia and on
*;_\", other routes of Britain's Imperial
-"‘Fﬁirways. A “mock-up,” or full-
gize model of the design con-

»~ structed to guide the builders,
~* shows each boat will be equipped

-
[

g

- LN

—V e |

. British flying boat as it will appear when complet-
ed, and views of berths and compart ment

with a smoking compartment and prome-
nade saloon in addition to the seats and
berths, and each will have two decks, the
upper one being occupied by the crew
and by compartments which will accom-
modate three tons of mail. Baggage is car-
ried in the tail and fuel in the wings. The
boats are all-metal monoplanes of the
high wing type with wing-tip floats. Each
is equipped with four air-cooled super-
charged engines, each engine being rated
at 740 horsepower. Each engine will drive
a variable-pitch propeller and the top
speed of the boats is expected to be about
200 miles per hour. The boats, each
manned by a crew of two pilots and a ra-
dio operator are being equipped for night
flying, an innovation for Imperial Airways
which heretofore has not flown at night.
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TWIN ‘EYES’ SCAN SKY FOR PLANES W
Alarm Is Sounded When S htp Flies in ‘Sight’ of Photocells

Thousands of feet away,
an airplane streaks across
the sky unnoticed by hu-
man eyes. But it crosses
the range of vision of the
twin-eved * Petnscnpe,_..
upsets its delicate bal-
ance and sets an alarm
ringing. The two electric
“eyes"” of this instrument
can see any moving ob-
ject within its focal field.
It represents a fresh ap-
plication of the photo-

-
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#

AL AN

2899 }. [

F et
e

= — e

f;#l-l

Top, Petoscope’s tuin eyes watch shy above airport
Left, light reaches photocells through lenses an
gcreens of opposite pattern

R

.
into checkerboards of alternately opaque g‘
and transparent squares or other shapes;O

the patterns are unimportant, but the two -
screens must be identical in pattern except ™ T
that one is opaque where the other is ,
transparent. Thus a beam of light falling .
through the two lenses passes through one # -
screen but not the other. As long as any = "_.
object in the visual field is stationary thes

same amount of light falls on both photo- -5+ ™
electric cells, which are connected through
resistances to form a balance. But whena ~
moving object crosses the field, more light «
passes through one screen than the other,

the balance is upset and, through an am-

plifier, a bell or other signal is actuated. .

77177 ———
Dlesel Engine Used as Brake

electric cell, distinet from the familiar "
method of operating a mechanism by cut- Automobiles and trucks eqmpped with
ting a light beam focused upon a photo- gasoline engines utilize motor compres-
cell. The human eye notices moving sion as a braking element when the throt-
objects more readily than still things. tle is closed. Vehicles with Diesel engines
Similarly the Petoscope sees things that cannot do this because usually there is no )
move—passing automobiles, trains, an throttle in the air passage. To remedy -
airplane in the sky, The light from the this, the French Westinghouse company
field toward which it is pointed falls upon has prod Mgl enabling a

two objective lenses, is directed in paral- engine under braking conditions to func-

lel beams through two screens, then tion as an air compressor instead of as an
through condensing lenses to twin photo- idling air pump. It consists of a valve in-
electric cells. The two screens are divided sertad in the exhaust line.

)

AMPLIFIER
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S1x-1n-0he Bricks Cut Labor Cost in Building

Searching for ways to
glash building and mod-
ernization costs, two Hol-
and, Mich., contractors
conceived the idea of six-
in-one bricks. Instead of
laying brick upon brick,
lining up each row,
spreading mortar for ev-
Yery brick, they developed
a unit of six eement
bricks fabricated togeth-
er—easy to manufacture
and economical to lay.
The unit covers about a
square foot of wall. Being

r

:—-_'..-l =

oLD S![}IH

DEADAIR-SPAC
BRIKCRET

_/'

E

% three bricks high and

%—d-’tw& bricks wide, overlapping, the lining-

up is simplified and only one-sixth the

ortar is”required for the entire wall.
Machine-made, the multiple unit is always
neat and accurate, and special corner
units and single and half sizes are sup-
plied to obviate the labor of cutting to fit
around windows and doors. Originated to
meet the demand for low-cost moderniza-

—dion of homes and office buildings, the

method proved quite economical. A spe-
cial machine was developed to cast the
six-brick, corner and fractional units in
one operation. The veneer brick walls

l.“".’. *-u_'-. - J‘;HJ ‘1

PERERREEEEE

LR 2 l ] §
- =t
3 . . . bl
\ N . e
\ I-...' . ™ b N .
ii K : . e ol

- ™
Y
®

¥

I

Top, making six-in-one brich unit, and the resurfaced house. Below, wall
section showing insulation space, and laying the brick veneer wall

were built around outworn frame and
stucco walls, leaving a small air space be-
tween old and new exteriors. A variety of
color is available., A plastic, specially pre-
pared color material is applied to the ce-
ment and fuses itself into the brick units.
This coloring method has been success-
fully applied in varied climatic conditions
for twelve years. The multiple brick units
are sufficiently light in weight that heavy,
expensive foundations are unnecessary.
Loeal labor and materials are used, fabri-
cation of the brick units near the job sav-
ing transportation costs.
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BLOWING a light globe.
Glas: blowing is one of the
oldest of the industrial arts
and many of these skilled

craftsmen have spent half a
century at the task. Contrary
to popular belief, it doesn't
take much breath to blow
glass. It's the way you blow,
and not how hard, that counts.
The real trick is to keep the
molten glass from running off
the pipe




¥YYEUUING gown, veil,
head-dress and bridal bou-
quet all are made of glass.
Even the thread with which
| the gown was sewed is of
glass, Below, fibrous glass
products made of strands
of glass much smaller than
a human hair.

Ay
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0 ost 0f us, glass AR just glass—
a hard, brittle an 1sually trans-
parent snbhstanee composed
mostly of sand and used to make

windows and milk bottles and drinking

tumblers.

If that's your conception of glass— GLASS ROPE
then glass isn’t glass any more.

For modern science has taken one of
the oldest man-made produets, given it
brand new characteristies and changed it
into other forms whieh look and behave
like almost everything under the sun ex-
eept glass.

Let’s consider a few of the produets of
the glass industry shown at a recent ex- 24 e L
hibit in the Brooklyn Museum and see GLASS SLIVER (wint covenina

CBis e 2o

GLASS COTTON

4



CHECKING the tem-
perature of a window
glass melting tank with
a pyrometer in the plant
of the Pittsburgh Plate

Glass Company. Main- _ :,
tenance of just the right -
temperature is highly 4
important. Below, Amer- _.__u
ican pressed glass of N
about 1875 exhibifed by i
the Brooklyn Museum. -
~
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but stretches like rubber. Smash "~
into it and it bulges, then springs <
back into place. Shatter the sur- &
faces and it can be rolled up like
a carpet. But it’s glass—two
sheets of a speeial kind of glass
cemented together with a plastie,
a refinement of the familiar shat-
terproof variety.

And here’s a tranaparcntQ '
saueepan which looks like glass S,
ovenware. But it’s on top of the

how they conform to the usual definition of glass.
Take fibrous glass, or glass wool, as it is called,
for example. It isn’t hard. It isn’t brittle. It
isn't t t or even translucent. It looks
like cotton. Its fibers are from one-seventh to
one-fiftieth the size of a human hair. Yet it's
glass and is used for insulating everything from
the walls of your home to the sides of a battle-
ship. It has even been woven into garments and
draperies, made into a filter to strain the dust
out of the air you breathe and it ecan be employed
as a covering for eleetrie wires.

Here is another material that looks like glass—

stove, in direct contact with the ”

flame. Through its sides the
housewife ean wateh the food as
it cooks, then pop it directly
from the top of the range into
the oven. It's glass too—a kind
that is twice as resistant to heat
as ordinary glass ovenware.
And here are translucent
bricks and tiles—also of glass.
Architects are building filling
stations and store fronts and
even houses with them. And if



EXAMINING inner structure of one of ribs of the 200-inch glass disk pro-
duced by the Coming Glass Works. It will serve as the reflector for the
telescope of the California Institute of Technology. '




vou live in a glass house, you now ecan
throw stones, The glass bricks ean take
it. Here's a slab of glass that admits
light but absorbs the heat from the sun
and keeps a room cool on a hot day.
Here's another piece that lets through
the ultraviolet health rays—you can get
a sunburn through it. And here’s “‘one-
way'' glass which euts down the glare
from automobile headlamps and a curved
““invisible glass’' in a show window that
does not refleet the light.

Fach material is glass. but each 18 a
different kind of glass made to do a par-
ticular job. Glass manufacturers have
been quick to adapt their products to
changing times and there are more kinds
of glass today and glass is used for more
purposes than ever before—and the va-
rieties of glass and the applications for
glass are constantly inereasing.

MD‘LD"NG and blowing glass in the plant of the
Inland Glass Works in Chicago.

L.

The origin of glass is lost in antiquity
but rich men treasured it many eenturies
before the birth of Christ. Pliny records
that Nero paid the equivalent of $3,500,-
000 for a rare glass goblet and Job com-
pares the value of wisdom with that of
gold—and glass. The average buyer to-
day can obtain art glass that would have
dazzled even the Emperor Nero,

The most common form of glass is flat
glass. We look through it a hundred
times a day without seeing it. Now let’s
look at it. There are three divisions of
flat glass; plate glass, window or sheet
glass, and rough-rolled and wire glass.
Also ineluded in this group are strue-
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ILLUMINATING glassware and scores of other hand-blown

tural glasses, eolored store-front mate-
rials, table tops and bathroom furnish-
angs, cathedral glasses and specialty
glasses, the latter type including the
heat-absorbing kind, the ultraviolet
transmitting type and the various anti-
glare glasses.

All glasses are composed prineipally
of sand-silica, limestone and sodium car-
bonate, but many other components are
added to impart special properties. Salt-
cake speeds up melting, feldspar pre-
vents staining and discoloration, eertain
oxides impart eolor and ecertain other
materials are added in making colorless
glass to remove the trace of iron that
formerly imparted the greenish hue to
plate and window glass.

By chemical analysis it is easy to de-
termine the materials in glass, but the
molecular make-up of even the simplest
form of glass is still a baffling mystery.
The materials are weighed, mixed with
ground-up glass of the same type and

articles, all products of the glass blower's art.

fed into eontinuous tank furnaces, small
day tanks or pots of refractory clay. If
pots, each holding a ton or more, are
used, they go into pot furnaces where the
batech is melted at a temperature of
about 2,600 degrees. The liquid glass
““eooks’ until it is free of bubbles.

In making plate glass, the most expen-
sive type of flat glass, the finished pot is
carried by a erane to the easting hall
where the glass is poured out and rolled
into long sheets of varying thickness,
then passes to the annealing furnace
where it is cooled gradually to relieve
internal stresses. In the eontinnous tank
furnace, holding 1,000 tons or more, the
glass flows from one end direetly to rolls
which form one eontinuous sheet.

As the glass comes from the annealing
furnace it is eut into large sheets which
are dull and dirty looking. Surfaces
are ground down and polished by pass-
ing the glass, bedded to ears with stueeo,
under a series of revolving disks, sue-



GLASS dish for top-of-
stove cooking, the con-
tainer coming in direct
contact with the flame.
Note the detachable
handle. Below, grinding
the rough edges off light
globes. A machine like
this finishes 300 globes
an hour,

cessive disks grinding with
finer and finer grades of sand
mixed with water until, fi-
nally, fine emery and garnet
are used. Rouge and felt disks
do the. polishing.

Much of the plate glass
made today is used in the man-
ufacture of laminated safety
glass. In this process, two
thin sheets of glass are treated
with a binding medium and
sandwiched against a sheet of
eellulose material, the bond
being effected under heat and
pressure. Bulletproof glass is
made in similar fashion, ex-
cept that the sheets are thicker
and there are sometimes five
lavers of glass.

Window glass has what is
known as a fire polish. It does



THE TOP of this desk is frosted glass, the base is mirror glass with the center
portion sandblasted, and the sides are two slabs of black Vitrolite glass. Mote
louver type window at rear.

not require grinding and polishing, and
1t 18 not rolled, but drawn—pulled up in
a continuous sheet from the surface of
the molten glass. Drawing is started
with a “‘bait’’ which catches the glass
and starts to pull it up. The glass is
viscous, like molasses, and adheres to the
bait. A common method of starting the
draw is to sink a slotted block into the

surface of the glass in the furnaee and
make the draw through the slot. The
speed with which the glass is pulled up-
ward determines its thickness. The an-
nealing proeess is similar to that used
for plate glass.

The modern method of making rough
rolled glass is similar to the process for

(Continued on page 132-A)
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Thundering Elephant Herd in Museum Gmup

Startling in realistic poses, a
herd of eight African elep‘nmﬂc’
has just been placed in Akele

Hall of the American Museum of e 4
Natural History. e herd, A
ed and mounted in native = =
surroundings, appears to be thun- | :
dering along through the jungle. -
The huge leader stands with up-
lifted tusks and outstretched
trunk scenting trouble. A baby
H elephant huddles close to its.
mother, while a young bull has
wheeled around to act as a rear
guard. This group is said to be
outstanding in museum presenta-
tions, Four of the elephants in
the group were collected by Col.
Theodore Roosevelt, his son Ker-
it, and Carl Akeley about twen-

ty-five years ago.
P

All-Metal Training Plane
at ""West Point of Air”’

= Built from the ground up as an
madvanced training ship, a new
type of all-metal a:rplane is be-

. ing placed in senrlce at Randolph
field, the army’s “West Point of

e air.,”” In this radio-equipped

ship, air corps cadets will take
«“university” training to fit them-
selves for flying the fast tactical
planes now being used by the air

Snapped at this angle, the miseum’s elephant herd appears to

rps. The training plane has a be thundering along right out of the picture "
top speed of 176 miles per hour. -
' M. Glass Used Instead of Bones

F 75-"} for Growth of 1\? fEI Z
« With glass apparatus do IM
mhuman bone marrow has been grown in
\'ﬁihe laboratory to permit studies of the
o blood and metabolism by scientists of the
niversity of Ugggt%dil%s_?h_uﬂ Glass
pparatus also has been or growing
*ﬁ{ living glands outside the body. The bone-

marrow apparatus may solve important
%pmblems concerning changes in the blood

L]
o

and body tissues. The red marrow of bones
produces the red blood cells, so it is pos-
*vib]e the apparatus may aid in the study
of anemia. A semi-permeable membrane

permits nourjshment to reach the culture.
0. e ?oumr S Baaprd

q"\&-l L _n_fﬁ
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Seesaw on Speeding Motorcycle
Gives Riders Plenty of Thrills

"y

Trick riders convert a one-seater motnrtycf: into a
three-passenger traveling seesaw

Try teetering on a seesaw atop a sp-eed
ing motoreycle for a new kind of t
That was one of the stunts introduced

il Yhat it is i o
LePH
7 Automatic Starter for C

with its “feet” was demonstrated
recently. The pump will reach
oil at any depth and will send to
the surface oil not recoverable
otherwise, Its motor is slim, so
at it will go down an oil-well
ing; and it can be lengthened =
definitely until it resembles a .
snake in structure. The motor is *
a series of slim motors, each only .
a couple of feet long and gener- ¥

b

ating seven and one-half horse- «*

X power, one standing on top of the

2other. The motors are connected
Srigidly. In action, the pump is 4
lowered head down until it is >t
buried deep in the oil pool. A~
centrifugal pump on top of the
motors is the “foot” which kicks
the oil to the surface. At the bo

tom of a 6,500-foot well, the pum -
carries in the pipe above it the-
weight of more than six tons .

oil forcing to the top

Prevents Motor Stallin

Automobiles ecan now be
equipped with an automatic starrj:)
er unit which requires only th
turn of a key to crank the motor . )
and keep it firing. It can be in-
stalled on nearly all current m %‘
els. Because of the special l:u-«:uk*ih
er point control system, the engi
cannot stall. As soon as it dro
below its lowest possible pulling =~
speed and the flywheel slows i

a predetermined number of revolutions
., per minute the control system closes the
yf.' sialtmg switch and keE the ﬂvu.heel\h

soldiers of the-British Royal Signal Co

it a tournament tMSVear. Two men stnﬂﬁl
g each other on the seesaw mounted ™
above the cyclist's head, tilting back and"'"
forth as the motorcycle ruared along. Tu-e

straps help them stay aboard. -

Electric Pump “'Kicks" Qil
from Bottom of Well

Regarded as one of the most important
_ discoveries in the oil industry, an electric

 ((

pump which stands on its head at the bot-
- tom of a well and kicks oil to the surface
e .

Diggram’ of wlunmhr starter system ﬂfm:h eEngages

at turmel key and

="

4t stalis



q:;‘{db "

turning. There is ho bac is type
of starter is said b:,r its m facturers to
reduce strain on starting parts, and save
fuel, battery and generator. If starting is
impossible, due to hill or load, the starter
automatically locks the flywheel to keep
the car from traveling baclcwards

Rubber Bulb Dispen G ue

Designed for use
by photographers
and draftsmen, a
rubber bulb with
a self-closing slit
in one end dis-
penses mucilage
or glue in a clean
manner. The glue
may be spread in
a line or squeezed
out drop by drop.
Use of the bulb in applying the glue re-
sults in cleaner work. .

FCl/

Mile-a-Minute Tank Tested
at Army Training School

In tests at Fort Benning, Ga., where is
located the largestinfantry training school
in this country, one of the fast Christie
war tanks has been undergoing intensive
tests over rough country. Speeds up to a
mile a minute have been attained by the
mobile fort, which is equipped with rub-
ber tires, as well as the endless-track type
of tread.

o -

== 1 f‘{ {‘i: .ttf}*{_.'v.{f

High-speed army tank tops the hill in test run.

el s

‘_Q

Note the rubber tires
riding inside the endless track on which the tank travels

f--l_'_" c 5
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Blind Helped to Read Prin
by Photoelectric Scanner

As photoclectrié scanfer focusks an letters of print . ,l
ed page, blind man feels buttons rise and recede

Ordinary printed pages of books an
magazines may one day be read by the \“
blind by means of an electric scanner be-— , '\
ing developed by a Northw Univer-
sity graduate student. It consists of the . J
scanner itself—a light, lens and photo- .
electric cells—and a box on which a single
row of buttons is mounted. As the scan-
ner passes over a printed letter, the image
of part of the letter received through a
narrow slit is magnified and the buttons
corresponding to that part of the letter §

are raised. When the J‘\.—‘i
scanner moves over the\
letter “E,” for example,

all the buttons rise for
the vertical part, but only
the top, center and bot-
tom buttons remain
raised for the three hori-
zontal lines. The inventor
considers this method
4, more difficult to learn
than Braille, but it would
bring all printed matter
within reach of the blind.

.
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to steam for any port of the
seven seas, to tow a great floating
drydock, a gold dredge, or a mud
scow, seagoing tugboats are the
powerful, unlovely bulldogs of
the world’s ocean commerce.
Voyages of several hundred
miles with an average of three
250-foot ship barges in tow is one
of their most valuable services to
trade. Each barge will carry as
much cargo as a medium-sized
steamship, and at rates far below
that which the most economical
steamship could manage. Oil
barges built on the lines of a ship
are towed with equal economy.
The most spectacular activities
of deep-sea tugs are met with in
voyages, often of several thousand
miles, with floating structures de-

180

signed only for use in
protected waters. The
high superstructure of a
dredge is boarded up to
keep storm-driven waves
off low decks, construc-
tion barges for use in the
far north must be fitted
with metal sheathing to
protect them from ice as
they are towed through
the floes, and floating
drydocks are closed at the
ends and thus made into
square-ended ships so
they may be taken to sea.

All these clumsy and
high-sided vessels, easily
battered by the seas anhd
offering large surfaces to
the fury of the wind, af-
ford tugboat men their

v
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Tugboats aren’t so small, nfh-r all. Tep, eompare size of the
funnel with that of the deckhand polishing the whistle. Bot-
tem, one voyage of the "Susan A. Moran"
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greatest adventures and highest
rewards.

The deep-sea tugs of America's
Atlantic coast are among the larg-
est, fastest and most powerful in s
the world. Fast coastwise voy-
ages, ranging from Newfoundland
to stormy Cape Horn at the south-
ernmost tip of South America, are
the specialty of these sturdy craft.
Built of steel from the keel sev-
enteen feet beneath the surface o
the pilothouse twenty-five feet
ahove it, these boats go to sea and
stay in any kind of weather. They
average a length of 150 feet, a
width of thirty feet, and are built
around a great two-cylinder
steam engine which develops 1,200

Top, Captain McNeely takes the wheel of the
“Susan A. Moran.” Bottom, how a steamship
i towed by the powerful little tug

horsepower. The hull is just large enough
to properly house the engine, boiler, and
fuel and water tanks. The crew of eight-
een officers and men lives in deck-house
cabins and forecastle, Regularly running
as long as twenty-two days at full speed,
these tugs carry 700 tons of fuel oil and
100 tons of fresh water.

On one voyage recently the “Susan A.
Moran" of New York covered 5,544 miles.

EEP

From New York she sailed for San Juan,
Puerto Rico. Five hundred miles off the
Carolina coast she rode out a gale that
kept her decks almost continuously flood-
ed for six hours, From San Juan she
towed the U. S. army dredge “Captain
Huston” 400 miles farther south to Forte-
de-France on the island of Martinique. A
few days later she returned the dredge to
San Juan. During both trips tropical

181
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storms were encountered
which nearly succeeded in
hurling the dredge to destruc-
tion on treacherous reefs.

Pausing only long enough to
refuel and take on provisions,
the “Susan” steamed westward
1,376 miles to Colon in the
Panama Canal Zone, picked up
a disabled steamer and towed
it 1,972 miles to New York.
The “Susan” docked late one
afternoon, refueled during the
night and next morning started
with three $50,000 scows in tow
for the ice-choked waters of
Passamaquoddy bay in Maine,
550 miles away.

The crews of ocean-going
tugs are always on call, often
not knowing until actually un-
der way what their next port
will be. Powerful radio trans-
mitter and receiver keep them
constantly in touch with the
central dispatcher ashore. Of-
ten a tug returning from a dis-
tant port will receive at sea

Top, coastwise towing of
old ocean-going sailing
ship. This is getting fo
be a rare sight. Center,
cperator aboard a ltug
jots down weather re-
port. Bottem, 300-ton
tug tounng two I0,000-
ton ships side by side,
demonstrating the pow-
er of the tug

radio orders to turn about and
pick up a new tow for another
port. Leaving for a routine tow
of 250 miles from New York to
Norfolk, tugs are frequently
ordered farther and farther
afield until they are gone, not
the four days originally sched-
uled, but several months.

Most of the distance records
of seagoing tugs are held by
Dutech craft, which are rela-
tively small, low powered, but
exceedingly seaworthy boats
whose low fuel consumption
enables them to remain at sea
for long periods. When the tugs
“Zwarte Zee” and “Witte Zee”
towed a 584-foot, 17,000-ton
floating drydock from England
14,000 miles to New Zealand
they established the present
record for continuous tow. The
drydock was so big and diffi-
cult to handle that the tugs had
to keep it far offshore so that
in case of storms they would

{Continued to page 130A)
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Wingless Autogiro Proves Safety at Capltol

In a demonstration of its safety
in landing, a wingless autogiro
was brought gently down almost
on the doorstep of the U. S. capi-
tol recently, In the crowd watch-

MECHANICS N 183

Here iz the crowd which goth-
ered on the doorstep of the
capital ar the wingless aouto-
giro slowly drifted to a perfect

landing

ing the safe flying test were mem-
bers of the senate commerce
committee which has been study-
ing various phases of aviation,
particularly safety. While the giro
requires a short run on taking off,
it can descend vertically, stopping
after only a short roll. From a
safety standpoint, this is regard-
ed as a desirable feature because
" the ship literally may land in a
) SPace no larger than a back yard.

7esl.
“Auto Desk’” Holds Map

or Memo before Driver

Fastened to the steering post,

n “auto desk” is handy for keep-

ing road maps, shopping notes,

: sales routes and other memoran-

da before the motorist's eyes. It

will hold memo pads up to an inch M % 4 1 %

« thick, and its strong clamp can be e . TR . =

used to hold a package of ciga- - St o I \T cadet o} 4

rettes or a lighted cigar in easy ; A== (e ! o nt 83,

reach, At the bottom of the “desk” S B s .

#..is a pencil holder. When tour-

\1_:, ~iig, I? map npe'ril for ihe Tlfdmtf reamg - Faster Liquid-Cooled Engines
. can be mounted on the “desk” and turne

S *_as the trip progresses. J jcted for Aviation 4

-l g afreraft engines will develop a
“ by least I ,600 horsepower m a single Engm

! acmrdmg to H w
. ' -+~ engineer., ing which might make
|\, : * this=possible, the engineer said, is llquid

< cooling, now used in the best Enghsh air- o3
pianu, In sharp contrast is the Americdn . ,

~» practice of using air-cooled engines. The _
“mir-cooled engine has a tendency to over- : (g
heat if operated on the ground for any
'length of time and only at high cruisin tb
speed is sufficient air drawn over the en-

)\ gine to give proper cooling. The engine of &5 b" .
high horsepower in the future, the British .

— expert intimated, probably will consist of - - .

- \many small cylinders to take advantage
Handy “dask” with clamp mounted on 'of the relative increased cnalmg surface

steering
post carries reminder pad or highway map + which wnuld’g thus Ettame

=0

L}
-
-

'v-.“--;f..- = il W . L B if dl 14 Il
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;out the effect, he puts his nimble fingers

1 bﬁ POPULAR MECHANICS

y Table -Top Dancers with subjects seated on Hard rat-
tan street-car seats, the professor

Pirouette in “Finger Ballet” found that the human body will
tolerate nearly twice as much
longitudinal vibration as trans-
verse (sidesway), and nearly fif-

J; teen times as much vertical vi-
bration as transverse. Particular
attention was given to “disturb-
ing"” vibrations which Prof Jack-

“~ lin explains in this manner: “You
‘-'f,-. note that certain organs or parts
=1 of your body have greater vibra-
<, tions than you yourself, and you
try to prevent this by tightening
.4 certain muscles.” Practical appli-
cations of the studies have been
made, using special sponge rub-
ber seats to determine how they
absorb the annoying vibrations.
Usirig.small vents in the sides of
ese seats, so that they act as
bellows, it has been found that
holes only one-fourth inch in di-

) ameter giye best results,
TiRe

Tiny Rotary Printing Press
Prints Menus at Low Cost

Restaurant menus and theatri-
cal programs can be printed at
; little expense with a small, com-
‘pact rotary printer recently developed for
e purpose. It is only twelve inches long,

m'r
Nimble fingers of Andre Martin, French entertainer, are the
legs of two dancing dolls that clog and toe dance on the table

Four fingers dressed as dancing dolls
can perform an amusing ballet on a table
top. Andre Martin, a Frenchman, ente
tains hifaudiences with a gay pair of doll
whose legs are his four fingers sticki
through a pair of black gloves that form
part of the costume of the dancers. With
slippers or clogs on his fingertips to carry

prints a type space four by eleven inches,

through the fast paces of a tap dance, th
pirouetting of a ballet, and other intricatg
stwf Sputllghts add to the lifelike effect.

idesway Annuys Auto Rider
More Than Other Shocks &

Sidesway causes automobile passenga\
more annoyance than any other type of
vibration. Prof. H. M. Jacklin of Purdue
University, Using an instrument for meas

It costs little to run off menus, price lists and simi-
lar work with this tiny rotary printing press

N
can be operated by amateurs and fifty to
ufMig accelerations, has turned human % 100 sheets can be run off with one inking

guesses about riding comfort into facts of the composition roller. Type lines are

s. In tests with a shaking table, § made an Linot machine
e M- E "3* .

inches high and six inches wide but -

-
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and fixed inte grooves of
the type cylinder, easily
e change from day to day.

Mthou h there are no
eF

v

- ';Wm Tunnel Tests
“N  Show Streamline
o~ ~ Bus Saves Fuel

~9 Operatnrs of intercity
l\) buses could save $161 in

5= fuel for every 1,000
\5 hours of travel by using
streamline types, it was
demonstrated in wind-
tunnel tests at the New

York University gero- M
nautical| laboratories. | 2

Similar experiments in-
dicated a streamline
truck would save $95 in
fuel every 1,000 hours.

v, 185

and buses average about
71,000 miles a year at
thirty miles an hour on
long-distance runs. At this rate, cross-
t:nuntry buses would operate about 2,300
hnurs a year and save, it is estmmated,
$370 a year in fuel by streamlining.

3 Interurban motor trucks

Plane Controls on Odd Vehicle
F( §Y+Help Teach Flying

Constructed along the lines of a motor-
cvele, an odd wvehicle invented by
Frgnchman has all the controls of an air-

plane. Learning to operate the eycle helps

the student of flying, since it teaches him
use of plane congrols. ?['

|
“Banking" on curve. Note out-
rigger wheels which make the
ip muaneuver pnant

‘;fD ;JI“ H L“-'U” Q./[

Bull and horse have l.fllq hollow stpmp uf
“ald home." The tn:e

which weighs less

than seven ounces.
e device clears
arge areas effort-

e For Hlﬂr -

gs indicate rr j$ 3,000 pears ‘M =
mcnp the giant redwood treés uf ali- X
fornia a farmer found a reay-made l}c n -
just 3,000 years old. It was the hnllnwnd v
stump of a redwood, twenty-four feet ing :’ X

diameter, and large enough inside to= ¥

house a horse and a lm]lF comfortably.
o i < /|

inerrEr&'aser Rei'noves Lines "‘?
with Great Accuracy

Lines may be
removed from
delicate drawings

ith great accu-
racy by a motor-
driven eraser

lessly, leaving the
wing unscarred
and ready for cor- :
ction. Since speed, not pressure, makes>
the erasures, there is little danger of wear-
ing a hole in the paper. A switch at the
finger n[?-s gives mstant control.

/ \ M ek N
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}- Electnc ‘B l]lle tS Al & S c l enc " stuck in the ground, and

can be read without

in Search for Atom’s Secret S°pine: It is made of

_galvanized iron and wi

. last for years. n\ﬂ\
N
i

i [ Sfr——
Cans on Bean Pn:!urlt:&lh
Destroy Beetles

Tin cans and the sun¥.-
are utilized by Marylan
farmers to eradicate bea
beetles. Shiny tin cang. *
are mounted atop th
bean poles. It is claimeg-]
the female beetles climb 4
to the tops of the poles tox .
lay their eggs and if theﬁ
poles are equipped withg .

=
r

the cans, deposit the eggs

in them. Then the sum;
A ‘ ghining on the cans, heats "
7 them sufficiently to d.E-C
.I'ﬂh.'rinr af giant gemerator which mnnm\'ne s the electrical :hn;'ju stroy the larvae,
be fired into the heart or co Hh'. atom

.-’ ,,;‘? J ".
Experiments ec"{ﬁf High Spm‘é on Paving Detected

“bulléts” at atoms to help m:ience in its
. search for the secret nf the atum are made bY Electric Stralghtadge

possible at the Upnive Wisconsin by
an electrdstatic generator. This

ment generates the bullets dxacharged at
the atoms. Release of vast energy by ex-
ploding the atom is one goal of science,
but the immediate objective is the devel-
opment of extremely powerful X-rays
which may be effective in treating, and
even curing, cancer and other diseases, °*

""cf}arden Label Has Magnifier
o Making Tag Easy to Read

Flower labels
with glass magni-
fying lenses are
offered to garden-
ers this year. The.
package top from
which the seeds
were taken, or any
typewritten label,
can be slipped un- High areas in pavement can be found by
der the glass, a portable straightedge which signals
which is then electrically when it moves over a
screwed on and l'ugher tJilan t construction engineer a

Dark lines are painted on pavement with dye fed to
middle wheel when high spot is encountered on road
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permit. The high spot
automatically closes a
battery circuit, sounding
a warning buzzer and
opening a liquid switch
to feed dye from a tank
to the tire of the middle
wheel, making a dark line

on the pavement: { ‘f é

Odd “*Goatmobile”
Uses Animal
for Motor

Powered by a goat
walking in a treadwheel,
an odd vehicle has made
its appearance on Texas
roads. The “goatmobile”
moves, somewhat slowly,
as the animal walks, the
treadwheel imparting
propulsion to the wheels
by means of a gear ar-
rangement. On inclines, a
small motor powered by
battery helps the goat.
An extra animal usually
is carried along to supply
power when the other
goat becomes tired. This
extra “motor” rides on
top. The vehicle has a
steering wheel and a
hand-operated brake.

——
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A.C. Clocks Made Possible

- "1 "\
,,-‘i v,
1

by “Master” Regulators

Lo

{ A X Ff LI | |
View of the invenfor's fnbnr"nf'nr;'. showing rl:d'b‘ern electric clochs and
the hourglass and hand-carved wood-wheel clock

Perfect time for some fifteen million clocks operating on
alternating current is made possible by the telechron fre-
quency regulator clock invented by Henry E, Warren. The

Complete to steering wheel and Brake, this animal-power vehicle moves
slowly but su . Notegdhe extra “motar” riding on top
ﬁ ZW"'?J
. s ol J/

clock is used in power
houses. In his laboratory
in Massachusetts, the in-
ventor has a number of
giant electrical clocks, as
well as a thirteenth cen-
tury hourglass and one
of the first hand-carved
wood-wheel clocks dat-
ing from 1783.

{(Names and addresses
of manufacturers and
dealers in articles de-
scribed in this magazine
are kept on file and will
be furnished by our Bu=-
reau of Information upon
request accompanied by
stamped, self-addressed
envelope.



RARE ETALS

T'HE romantic drama of the rare

metals is being enacted on a
vast scale behind the scenes of
industry and in research labora-
tories all over the world.

Hare metals are invading the
manufacture of articles intended
for everyday use, Why? Because
they do a job that none of the
common metals can do as well.

Thirty years ago America's in-
dustrial needs were satisfied by
about a dozen metals. Today there are
about thirty metals competing with the
common ones, despite large price differ-
entials,

Of the eleven metals which appear
among the twenty most common elements
in the earth’s crust, only iron and alumi-
num are widely used. This means that we
have scarcely tapped the great possibili-

188

Top, applying alloy of cobalt, chromium and tungsten to saw
teeth to increase hardness. Bottom, experimental car's frame
made of high-strength chrome-molybdenum steel tubing

ties of the other nine metals. Still com-
paratively rare in industry are calcium,
sodium, potassium, magnesium, titanium,
barium and strontium.

On the other hand, such metals as beryl-
lium, molybdenum, cesium, vanadium,
tungsten, columbium and tantalum are be-
coming invaluable to industry. Radio,
moving pictures, aviation, telephony, ship-




building and toolmaking
are among the prime con-
sumers of rare metals.

Dr. Colin Fink. one of
the "country’s foremost
electrochemists and in-
ventor of the chromium-
plating process, says:

“Great developments
lie immediately ahead of
the rare metals. We are
finding new and simpler
methods of extracting the
metals from their ores.
This tends to reduce the
cost. Even aluminum is
bound to come down.
Improved methods of ex-
traction will greatly mul-
tiply its uses.

“The problem before
chemists and metallur-

Top, vanadium steel
poured from electric furn
Bottom, clipper plane at point

where seventy-four pounds
of chrome-molybdenum stee

supports 2,380-pound engin

gists is to find the right
solvent for extracting_
every one of the rare
metals from ores, just\“—w
as Hall found the right =
solvent for aluminum. .
Finding the proper sol-
vent is not so difficult
as it sounds because a
great deal of ground ~
work already has been »
done by the early chem- %
ists who investigated |
the properties of the -
rare metals. A
“The future of rare
metals is boaund up
with electrochemistry.

-

" 2 189
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be compared to the posi-
tion of aluminum fifty
}'E‘Ell'ﬁ ﬂgD,

The difference between
the story of aluminum
and the story of rare
metals now on the as-
cendancy is that today's
industries will pay for
superior metal, whereas
in Hall's day they were
very skeptical.

Even nature uses rare
metals as a sort of an al-
loy, Tobacco won't thrive
without a trace of lith-
ium; tomatoes need small
but definite amounts of
manganese; our gasiric
juices contain approxi-

Top, giant teeth of shovel are tipped with wear-resisting alloy of cobalt, chromium and tungsten.
Bottom, vacuum tubes which require rare metals in their construction

Smelting and blast furnaces will become
obsolete. They are expensive and require
the burning of coke, with its resultant
fumes, heat and other annoyances. Elec-
trochemical separation is more or less au-
tomatic and is highly effective.”

So quietly have the rare metals crept
upon us, that few people are even aware
of their presence in everyday articles.
Professor William Murray of Utica Uni-
versity reports that indium is on the road
E?uc{:ess, and that its position today may

mately .0003 per cent of arsenic. At pres-
ent we are dependent upon mining for our
rare metals, but there is a likelihood that
chemistry and physies may produce large
supplies in the future.

“The alchemist's dream, scoffed at by
nineteenth century chemists, may yet be
brought to actuality,” says Paul My. Tyler,
chief engineer of the metals division, U. S.

“No longer do we con-
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vation Speeds Winter Bullchng

-

In spite of severe wig-
er weather, the contrgac-
or on a concrete-house
roject at Purdue Uni-
ersity, Lafayette, Ind.,
astarted excavating in a
test of cold-weather con-
truction methods. Weeks
f sub-zero temperatures
ad frozen the earth to a
epth of one and one- =|" 3=
alf to three feet, so the 1|58
ontractor used dynamite :
1o crack the frozen laver
sufficient to offer a hold
for tools. Then he erect-
ed a large, wind-tight
tent over the site and be-
gandigging the basement.
A heater kl..?pt wnrkmgn Removing dirt from house excavation. Note tent at left which protected ﬂ
from suffering at their workers from cold on this winfer building job o
jobs under the tent. The
rock-hard pieces of frozen, Eaﬂh were lem of removing the earth, which was - '.-Q‘

mined out with ax, sledge and crowbar. A  snaked out a scraperful at a time. Then :tl i

cable attached to a drum on the gasoline- the mixer was returned to its second job of
operated concrete mixer solved the prob- preparing the concrete for the fnundahnn

Giant &'uies in Berlin Station Aid Oversea Broadcasts

Ty /—\w_,_ Helping to transmit voice and
eral which transmit vorce and It
i1 i A

music across the Atlantic are the
music across the sea giant tubes in the Berljn radio
station. Four of the tubes, each
developing 300 kilowatts, are used
with a special antenna to ﬂash
broadcast programs across

?-? well as IG all Eurnpe
)\ ¥ Vibration of 'Phone Wire o
53 5 May Disturb Listener

Standing near a telephone lin
in the open and hearing its sing-

' ing vibrations, you may ha
' wondered whether they could b
. f heard in the telephune receiver.
" The “singing” is mechanie
s 'F S caused by wind; telephone trans-
R | » mission is electrical. Yet labora
{1 tory tests now show that wind

§=1ctuaily can disturb telephon

users by varying the circular
] _ magnetism in the wires and set-
0 —~— . ] J ting up electrical vibrations.

u}‘dl llf- A {{ ld!.l‘-.-“-j r‘;%z
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f(%{c?' Bicycle and Eighty Cents
Make a Paddle-Wheel Bo

-l iR

192 i

CS

solved from the ore with '
sulphur dioxide, a by- N
product of smelting op-«
erations. Finely divided .
ore is Huspended in a -
bath which is kept con-"
stantly acid, with a re-
ducing 'a_r;ent to prevent
cdidation. Iron rods or

plates are inserted in the
solution and when an:
electric current is sent
through it the manganese - -, =
separates from other ele-
ments and adheres to the
iron. The manganese is
then broken off and the
process is repeated. Most
manganese ores also
contain silver, and recov-
ery of this precious metal

|

B SR L B TR

OCT AR
‘b When this yﬁ;l pedals his bicycle he peddles his boat. The stern-
- wheeler was made of an old bicycle frame, paddle wheel and

% Eighty cents and a castoff bicycle make
A a catamaran. That was the formula Roh-

[ g7 et ered
»*_ on t his paddle-wheel boat.
He took an old bicycle frame, mounted it
on foats, attached the chain drive to a
rear paddle wheel and pedaled off to sea.
Just in case of rough weather, there's a

life preserver slung over the handle bars.

+ Cheap Manganese Is Promised
’-f 5'3 by New Extraction Process

Extraction of manganese from low-
grade American ore may soon be on an
economical basis. A new process for re-
covering pure manganese electroly¥cally
-.frcrm ore containing only ten or, n

2), <=per cent of the metal has been devp oped.
qrb“*{['he United States has always depended
toy Russia, Brazil and Africa for its 370,000
ons annual requirement
Lpof manganese, which is
“.indispensable to steel
_» manufacture, Extraction
"‘n\ﬂf the metal from low-
grade ores has been im-
—~ practical because it oxi-
W dized immediately after
by being freed as pure met-
‘:hi In the new extraction

r
.

JERTY T reN i R

On a highway n

helps reduce the cost of

producing manganese. b
L
o]

Agat
L\f:lﬁn oom Built Like a Shoe %
Attracts Highway Travelers

Quaint as a Mother Gooese rhyme, a
gargantuan shoe housing" a roadside re
taurant attracts travelers on a high
north ﬂ;ﬁ% The old womar}g
who liv a shoe would have been co
in this stuccoed concrete building, with i
two-inch rope laced across the top likeg, >
shoestrings. Its rustic window casements, \
crooked stovepipes and nursery-rhy‘n}
figures enhance the novel effect. %

g:frg' Ufn.?lfu this p::t‘r:mu: shoe Ddusing a F'F' "

MN P . =_Ih..f’f TRA
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Auto Engine f}lyes Plne Nlnet?-

Powered by a Ford ay- {
tomobile engine, a “fliv-

ver” plane with a top
speed of 100 and a cruis-
ing speed of ninety miles
per hour has been ap-
proved by the department
of commerce. The engine
is interchangeable in ev-
ery way with that used
in the automobile, It has
an aluminum head, uses
regular automobile gaso-
line, cruises 350 miles on
twenty gallons of fuel
and propels the craft on
climbing at the rate of
500 feet per minute. The
flivver plane has a ceiling
of 14,000 feet. Its landing
speed is forty-five miles
an hour. In tests at De-
troit, the plane was found
to have an unusually high
safety factor, righting it-
self from any position and
proving remarkably sta-
ble. The plane is designed
to sell for little more than

i
-l
i =
Top, Aivver plane in Aight. Boltom, twe views of the aoutomobile engine ;
i
]
. %

a small Eumﬂhﬂg which propels the craft at a cruising speed of ninety

Big Books

Dplged on Tmy Film to Save S ﬁe Space &

Large books can beé“reprofiuced on af¢’
few feet of tiny film by a process which*'

reduces each page in area three to four :,.

hundred times. Thig micro-copying proe—
PSS, SAVS El.alil.lPra_uZpresident of the com- o
pany, would permit loading the millions of*»
books in the New York public library into® £~
one five-ton truck, if the books were con-

verted into film. The small filmbooks are’ ~=g?
non-inflammable and almost indestructi-- *
ble, according to the makers. A special
reading machine not much larger than a
telephone has been developed for the film-

books so that they may be read full size inw:
ordinary daylight. The film is contained bl ::'
in a removable cartridge into which an-

other “book” may be placed when the -
reader has completed the first. The ma- .
chine is designed to make operation easy. ° L-
Economy in production and saving 'nl;' .
‘D? of filmb

Operating the reading machine which magnifies the
small film to book page size. Note that the machine
is small, designed fog individual use

T T
- *-ﬁ § 'I.‘.LA " —Ig“ ;a-.
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In the 1935 Indianap-
olis speedway race three
drivers had Offenhauser
motors, These were Kelly
Petillo who finished in
first place, Wilbur Shaw
who was second, and Rex
Mays who was leading
the field until a broken
spring-shackle bolt forced
him out after 305 miles.
In this year's races thir-
teen of the thirty-three
starting cars were pow-
ered with Offenhauser
engines,

The Offenhauser motor
is a four-cylinder job—
smaller than that of many
stock cars on the high-
way. But it turns up the
tremendous speed of 5,200
revolutions per minute
and develops 225 horse-
power. These motors
have been clocked at 153
miles an hour on Muroc

¢ 26, £9

k\‘Aﬂ'lllr.:lm. J. Tandy

‘FDR SALE: Speed—

$6.09 per pound.

This is the sign that
Fred Offenhauser might
well hang outside his
machine shop in Los An-

) geles, Calif.

* _For Offenhauser is rec-
)gnized as a master designer and builder
of fast racing motors. Building for speed
is his business—just as other men sell

kties, speculate in stocks or peddle
safety razors.

If you've got the money to pay for one
of these blue bloods of motordom, Offen-
hauser will make one for $2,100. Thus your
345-pound motor will run at about $6.09

™~ a pound. If you want extra parts, such as
special housings, special flywheels or high-
tension magnetos, the price may run on
= up to $2,500. A complete racing car costs
@ in the neighborhood of $10,000.

In this unique business that keeps a
crew of fifteen men working night and day
the entire year, Offenhauser’s best cus-
tomers are the automobile racing pilots

who risk their necks for cash and cheers
on oval tracks jrﬂm i t{:: Califo

Top, lathing bell housing. Center, from forging to
g finished connecting rod. Bottom, polishing ports in
1a. engipe; head, shouwn wpside down 5
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Dry Lake in California, and with
proper gears and other equip-
ment they might do 175.

A four-cylinder motor is pref-
erable to a six or an eight,
Offenhauser contends, because ]
they are cheaper to build, they
are more economical and there
are fewer engineering difficulties.
Offenhauser has been a ma-

chinist for thirty-four years, During twen-
ty-two of those years he was superintend-
ent for Harry Miller—known to every
race-track enthusiast for his carburetors
and later for his racing motors.

Not a single part of the Offenhauser
racing motor is “stock.” Every piece—
from the block down to the smallest bolt
—is made of special alloy to specification.
Each motor requires more than 1,500
hours of labor,

The motor has a 255-cubic-inch dis-
placement, safely under the limit of 360-
cubic-inch displacement allowable on the
Indianapolis track. The cylinder bore is
four and one-fourth inches and the stroke
is four and one-half inches. The motor
has two overhead cam shafts and the
crankshaft, two and three-eighths inches
in diameter, rests on five main bearings.

To withstand the terrific strain of high
speeds and the 500-mile grind, the motors

TEr,
D

wF g

Top, Wilbur Show supervising construction of his
Indianapolis racing car. Bottom, Offenhauser motor
ready for the speed classic

must be designed exactly right by experi-
enced men, built on a degree of accuracy
exceeding all modern motor standards
and balanced to a hair. It is a job for the
best brains, the finest machinery and the
most skilled craftsmen.

The block is built of a special nickel-
steel alloy from the finest iron in the
world. The eylinder head and cylinder
block are cast in one solid piece, elimi-
nating the necessity of head gaskets.

Heat treating is an important phase of

185
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building these speedy engines.
The block is heated to 1,250
degrees—a glowing, cherry
red—and allowed to cool
slowly for about twelve hours,
This seasons the metal and
removes strains and stresses.

The erankshaft is cut from
a solid piece of steel, heat
treated three times and hol-
lowed for lightness. The
crankcase is a special alumi-
num alloy—sixty-five per
cent stronger than steel and
one-third as heavy.

The pistons are of a special
aluminum alloy. Instead of the conven-
tional split-type piston in your automobile,
the racing-motor piston is solid. And in-
stead of the flat top, it has a roof-type top
that fits into a roof-type eylinder head. A
flat piston allows a compression ratio of
about seven to one while the roof-type
piston gives a thirteen to one ratio.

Each eylinder has four streamlined
valves—two exhaust and two intake. The
valves are special tulip-shaped to give
extra freedom to the flow of gasoline va-
por into the cylinder. Two valve springs
prevent “fluttering.”

“Drive her slow for the first 1,000 miles
to break her in,” your motor-car dealer
will tell you when you purchase a new
sedan.

Not so with the racing-car engine. It is
all ready to wind up to 150 miles an hour
the minute it rolls out of the factory. This
is because pistons, bearings, valves and
other moving parts are given more clear-

removable supports,

right, steps in piston construction. Roughly teoled casting is shown

at left, cutaway te show trusses af ecenter and Anished piston at

right. Bottom, final step in mahing a cranhshaft, boring it for light
weight. The shaft is cut from block of solid steel

MECHANICS

Teop, lelt, crankecase of racing motor. Note five main bearings on

The case is made of aluminum allay. Tap,

ance than the average stock car. For ex-
ample, the piston clearance on a racing
engine is .012 while on a stock job it is
only .004. The connecting-rod clearance
on a high-speed engine is .025 while on an
ordinary engine it is ,001. A racing car
may clatter and clank a bit before it gets
warmed up—but she's built, not for quiet
performance, but for speed!

When a racing-car engine is turning up
9,200 revolutions per minute at an aver-
age speed of 105 miles an hour it gets
plenty hot. At that speed the water in the
motor is between 190 and 195 degrees.
Just a few degrees below boiling.

But even so the racing car carries no
fan. It's just another moving part to get
out of order, Offenhauser claims. Instead
a water pump keeps four gallons of water
circulating around the valves, spark plugs
and cylinders.

The Offenhauser motor carries a high-

{Continued to page 126A)
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Flght to Save Famed Wmdjammer on Rocks
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.ﬁihnugh she was hard aground on a
rugged bit of the English coast, the cap-
tain and crew of the famed four-masted
m(gﬂgzmﬁmﬂiﬁﬂeﬁsed to abandon the

essel and persisted in efforts to refloat
her. Largest sailing ship in the world, the
vessel had won the annual race from Aus-
tralia with a cargo of grain before she
struck on the rocks at Salcombe, in Devo
during fog and darkness. Two holds flood-
ed and the foredeck was awash in the surf -
Rescuers on shore sent lines aboard the *
ship, but the crew refused to leave while ~

Capt. Sven Erikson directed salvage at<
te&"ﬁ‘h&d—b&n-a-h@ne&mnnn voyage =
for the captain and his wife, and Mrs, _
Erikson, after being taken ashore, returned

to the wrecked ship by breeches buoy. ™ -«

w* .
@[Names and addresses of manufacturers
| and dealers in articles described in this

— — magazine will be furnished by our Bureau .
“Herzogin Cecilie” fast on rochs with dechs awash, of Information upon request accumpamed S0
and captain’ s wife going.aboard in breeches &uny hl" EtEmPEdr self-addressed EII‘U'EIOPE. -
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Turbine Locomotiy

o 4 ¥

198 POPULAR

TR R

MECHANICS

ulls Fa

Br

ish Train

Unusval photograph of the new “turbomotive™ ax it appeared on one of its carly runs with fast express.
While not -ﬂppﬂlrlﬂt here, the engine lacks much of the mechanizm of a locomotive

Marked by the absence of the eompli-
cated “works" of the conventional loco-
rhotive, a turbine-driven engine weighing
163 tons is now pulling one of England’s

Dust collector, shown installed to carry away grind-
er dust, keeps machine clean

famous fast express trains. The turbomo-
tive develops 2,000 horsepower. It has a
striking appearance, its design incorporat-
ing the latest ideas in railway construction.

' Dust Collector for Surface Grinder Is Driven by Motor

Designed to collect dust and fine powder
which would damage closely fitted parts
of surface grinders or similar machines, a
motor-driven dust collector is available.
It may be attached easily to grinders. The
collector, with powerful suction, draws in
flying particles of dust and powder and
deposits them in a bag which may be hung
on the wall or suspended by a cord from
the ceiling. The machine can be placed on
a pedestal or at any convenient location.

¢l
TA tg “Arithmetic of Safety”
Finds Stopping Distance

Knowing just how much road space
would be required to stop an automobile
can be determined easily and quickly by
a simple method which Barney Oldfield,
former race driver, calls the “arithmetic
of safety.” It works out like this: when
the speedometer points to fifty, the driver
thinks of fifty-five feet, which is what ex-
perts call “reaction distance,” the time it
takes the driver to get his foot on the
brake pedal. At forty miles per hour, it is




] '-.;

three feet, and so on. The
fipures on the speedom-
eter call the reaction
numbers to mind. To find
how much room you need
to stop safely, simply take
the reaction number and
multiply it by three. For
instance, at fifty miles per
hour, the reaction dis-
tance is fifty-five feet.
Multiplying by three
gives 165 feet, or about
ten car-lengths, sufficient
distance for stopping the
car safely. This method
operates up to speeds of
fifty miles per hour.

L35

Giant Wooden Rose
Lures Customers
to Florist

Visible for three blocks,
a rose fifteen feet high

attracts attention to a
florist’'s greenhouse and

nursery in Logan, Utah. It js no prodigi-

ut a giant wooden sign of
one-inch lumber, given added realism by

ous flower,

Fifteen-foot rose plant of painted wood advertises
florist’s headguarters in Utah city

cutout leaves and petals. A tag adver-
tising the florist is attached to the big r
ugpet.

like the,card,on
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Huge Welded Pipes to Carry

199

Water Supply for Big City

S

Eg

Welder is s
carrying water from Hetch Hetchy dam to San Francisce

rork an the large pipe which will be a part of system

Huge metal pipes, welded by expert
workmen, are being prepared for installa-
tion in San Francisco’s new water system.

Water from the Hetch Hetchy dam will be

- alo grow ?_‘? nn$ rate,
‘ : Stencils with Interlocking Ends

" l:;} Are Easily Interchanged

,ends that slide on

' Brass letters for stenciling on signs and
\hux-&s are now being made with grooved

carried «hroUgh These pipes in quantities
sufficient to supply San Francisco for sixty
“to seventy-five years, if the city continues

-

each other inter-
changeably, per=
mitting the for-
mation of a group
of initials or words
; that can be kept
ether indefi-

ely. A slight

&

pressure will sep-

arate the letters when other combinations
are desired. The stencils are of thin, flex-

e
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S
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Aaels
“Queen Mary " Dwarfs Glants of the Alr

(P,

e e

SECTIONAL VIEW OF RM.STUEEN MARY " SHOWING THE VAST AMOUNT
OF PASSENGER SPACE (iN BLACK)

vr a8 N i L

NEW GERMAM AIRSHIP
" HINDENBURG(L.Z 129)
LENGTH 813 FT.WEIGHT
(LOADED) 120 TOMS, H.P
£400, SPEED B4MPH,
PASSENGERS SOCREW L0

| SRR vl MARTIN CLIPPER NOW LSED ON TRANS -
PACIFIC AIR ROUTE -LENGTH 9IFT,,
- A TP ORIV LENGTI 94 EEEIIT ... WEIGHTOADED) 73 TONS, HP.3300,
! (ﬁi\mﬂ] Jgp_amwﬁ'm yi e N TS T GPETD ISOMPH. FAE.SEH{:]:R.E JE,CF!EWE
- : EHGERS 27, CREW;L = - . \’:,W

: ‘HE!GHTﬂFmF.uEl&mE n:r:r

L ~HeLFE- II-LE._"R}E‘D$
COLUMR ABOUT
3 _.Ii.!lGHT_-DF'E.H

1' MARY'S” CROW nr.sr
ABOVE THE WATER LINE

- How the “Queen Mary,” huge British liner, I:'impll'.l‘ll’llllfrh the largest

aircraflt of today is illustrated on this and the pagé opposite. Note
that the great German zeppelin, “Hindenburg,” iz only 205 feet short-
er, yet her passenger space is very limited. Too, the clipper planes
being used on the Pacific line are pygmies in size and passenger ca-

_ pacity. At top of this page note cutaway shetch of the liner, showing

the vast area devoted to passengers® - "
b T ‘ v oo o

{ = o™ g VA s
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Superllner Is a Luxurious Floating Hotel

SECTIONAL VIEW OF THE AIRSHIP HINDEMBURG SHOWING THE VERY SMALL
SPACE OCCUPIED BY THE PASSENGERS COMPARED WITH THE SIZE OF

W [N BLACK)

THE AIRSHIP (5HO

s T 4 .
A "HERACLES TYPE AR LINERAS USED By MPERAL
: = 2 - AIRWAYS - ERCTH B9 FT. SN WEIGHT[LOADED)
HEW FLYING BOATS BUILDING SOR I3 TONS, HP 9200 SPEED 130 M BH PasSEN-
IMPERIAL AIRWAYS-TENCTHEEFLGIN, - - GERS 3B, CHEW 4. e

WEIGHT{ LOADED)I7 L TONS R ZI60
SPEED 200 MPH, p.;éfum:n:—.m_mw £

R_HEI.FGU:I'H MAF?.YIILE.NETH LOIB FT. = .Blﬁ- EEH'G-D[KW'ER.
GROSS TONNAGE 80,773, HF. 200,000, ; :‘ﬁl LONDON -THE CENTER OF
SPFEN 32 XNOTS, PASSENGERS 4,000, . crow's Nest,  CLOCK FACE IS ABOUT THE
1

CREW1,200 r SAME HEIGHT FROM THE
1 2 GROUND.AS THE TOP OF

THE FORE FUNNEL OF
M5 EEN MARY 15
ABOVE THE KEEL _

l‘.- — ____._ﬂ,' .:-
: '.'\1:'-‘1—--;-" -*_r'v'q:‘_q,__. )

LN E AF KRRy

L i — - =

Four tflﬂl:lsﬂ.ﬂd.t persons can be sccommodated in luxury aboard the

“Queen Mary," ‘mn'krng‘ the liner a fine, Aoating hotel. At Irap aof page ot

note amall area of the “Hindenburg" used by passengers in compari-

son wilh the vast size of the dirigible. Right, illustration of the height

of “Queen Mafy,” the top of her fore funnel being some four feet

above the center of the clock Fface of “Rig Ben,” famous London clock,
* which is 180 feet obove the ground

"
r
L
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Automatic Pilot Lands Plane

by Following Radio

Secret experiments with a blind landing
stem for transport planes have been
ght to a successful conclusion by
United Air Lines engineers and pilots.
uided down a “track” of radio signals by
e automatic pilot, planes have been
anded smoothly time after time without
e touch of the human pilot. The syste
consists of special radio beams. One is a
Jdirectional beam sent out by a transmitter

erating on 232 kilocyecles. This is the

:

%

New antenna on nose of plane picks up signals which make possible blind
landings with an automatic pilot at the controls

POPULAR MECHANICS

panel is a special device
with two needles, one
vertical and the other
horizontal, operated by
electripal impulses from
the directional and land-
ing beam stations. The
vertical pointer registers
the location of the plane
with respect to the run-
way marker beam, while
the horizontal needle re-
cords the position with
respect to the curved
landing beam. The plane
is prepared for landing
by the human pilot, who
points the ship so the
horizontal and vertical
needles indicate that the
air liner is exactly on the
landing and runway
beams. Then the ship is
throttled down to a speed
of about eighty miles an
hour and the controls are
turned over to the auto-
matic pilot, From then
on, the robot does all the
work, save for an occa-
sional adjustment of the
automatic control knob if
the needles indicate that the plane is de-
viating from the landing path. So perfectly
is the plane landed that the human pilot
may apply the brakes full on as soon as
the wheels touch the ground, without risk

‘Track’

of the p?gg nosing over.
g 177 2
a3 ;ﬁmtgun” amera for Telephoto

Saves Aiming with Tripod

unway marker which is narrow, only five
eet wide at the landing circle and te
eet wide at the boundary of the field. The

rom a transmitter operating on 93,

plane. The beam is transmitted along the
runway, gradually curving upward until
it is sixty feet above the ground at the
border of the field. A special antenna on
the nose of the transport plane is used f
receiving these signals. On the instrumen

‘i
S

2

3

econd signal is the landing beam sent out ey

ilocyeles, This is a curved beam follow-%.,
ng the normal gliding path of a transport P

n !
ure camera with heavy tclMﬁcd

is mounted on gunstoch for easier sighting

When you go hunting with a telephoto
camera, a “shotgun” mounting helps to

také;ui/c:?m. 2 was developed to elim-
B B

/A *0 4 s
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te th ty of a ‘ ‘E
nate the sty o« *(A] Chute Brldges y ]

and makes possible A
e e it from Elevated Truck Bod t‘]
racy. The telephgto lens ‘$ ' /A “g
may weigh eight to leﬂig\'!
times as much as the o)
miniature camera w1t]1\{
which it is used, but it 1 "!--*
not unwieldy when
mounted on a gunstock.
The trigger is connected
with a plunger to release i
the shutter. Although | %'
firmly mounted in th@ -
barrel, the lens is allowed &
sufficient play to be '
turned for focusing.

-

Drawing Board Is
Small Enough to
Fit Brief Case

Small enough to fit in

It is more than fifty Feet from street to basement window, but this coal :.R h. :_‘:1

an -::-rr:]inar;-.r brief case, a truck arches its back and chutes coal clear acrozs the yard '1 \
drawing board suitable ' \
for professional work requires neither Delivering coal can be made a clean and J

thumbtacks nor T-square. Springs with restful job. In Philadelphia, for example,
finger-tip release hold the paper firmly in  a coal dealer chutes your winter's supp

place, while guide strips along the edges into the basement window from his tru %~
make it easy to fix the triangle in any parked at the curb perhaps fifty feet frmq\_\
desired position. The guide strips and cor- the house. No carrying of coal sacks, no

ner clamps are so formed that they raise backing into the yard. The truck backs

the corner of the triangle above the bor-  to the curb, hoists its load high and sends

der, allowing freedom of movement be- the coal sliding down a chute that spans a
Fﬂl’ld thE ]_imits ﬂf thE hﬂﬂ.rd. ﬁ]thﬂugh wiae lawn‘ Its rear Elevﬂtign ]_5 EIWEH

built of sturdy material for hard use, the feet two inches. The three-ton truck has
board weighs less than a poungl. a 115-inch wheelbase.

Electric Vulcanizer for Tubes a
* ~{ Needs No In 'de_P_atch ~

Neither cement 3
'L';': nor inside patch is
| necessary in vul-
ycanizing a tire

k
|, tube with an elec- WA‘”. ‘ &
8 tric outfit now - I
< available. It has a (,.‘«'\—JJ h .
_*heating element :
set in a lava mold.

t3Plugged into a wall outlet, it heats to 302

~ .degrep-. Fahrenheit and holds that tem-
Corner clamps of small drawing board raise triangle pL rature WhEﬂlEr in use or ﬂﬂt ﬂ.l'.ld r:an hE

slightly s t it can gxtend beyond edge gpuides deft connected i tely t
K Wv&(/
- K PR ol | R TELE Ty rL m




ARE ALL FINGERPRINTED

STOUNDING mind-reading feats can
be taught the average house dog that
will, in effect, transform him into a psy-
chic wonder,

These are mental stunts in name only.

« The amateur trainer with- a reasonable
‘amount of patience and common sense
will find the routines suitable to the ca-

. * pabilities of his dog. In fact, the majority

~ 7 .are so easy they can be picked up quickly

peuvers by the canine that has been schooled in
€ | FINGERPRINTS . fundamentals.

e\ A The initial trick calls for six or seven

. cards from a freshly opened deck. While

... the dog is out of the room, the cards are

.=+ = fanned and some person is asked to select

‘-=.  one from the group for the dog to pick

V=  put upon his return.

¥ G The selected card is placed on the bot-

ot —

o ‘T = «% tom of the pile, face downward, on a towel
| - Top, teaching dog to bark once for each finger held - Plﬂﬂﬂd there pI'E\FiDUSlF. All the cards are

AL up. Trainer “barks” to help dog pick up the trick, ~ - -

l Below, steps in stolen watch trick, with dog picking _turned UI}WBIC[ again, Sﬂd thE DthEl' Jpar:

) " out ¥thief” by scent w>lu'l fingerprints ‘son is given an opportunity of arranging
» i e : . _-‘ - t r
}11';‘“.1‘-}\ w h\_‘-}r&; '._I\‘h"_ ‘l-if"x *‘_'I wl ‘ -
_-.‘ “"}"— .rf'-- ‘:-. -. v . -." & i . ' .' v r: * d_. k‘

-y - 4 - —
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DOG PICKS SHOE

the cards any way he
chooses. If he wishes, he
may even scatter them
about the room.

When the dog is brought
in and told to name the
selected card, he will do
so without the benefit of
a single cue or motion
from his trainer.

This trick, as well as many others, is
effected through the medium of scent, the
best results being achieved with limburger
cheese, anchovy paste, or raw hamburger.
A spot on the towel is treated before the
demonstration is begun. By placing the
selected card on the bottom of the pile, it
comes in contact with the scent and is eas-
ily picked up by the dog because he has
been trained to do this.

In all probability, the dog will add to
the mystery by studying each card just as
if he actually knew what he were about.

Although the trainer should remain in
the room at the start of the stunt to see
that the selected card is placed on the
correct spot on the towel, he need not be
present while the dog is studying the out-
spread cards. This eliminates any possi-
bility of signals between dog and trainer.

-

Left, dog pichs out shoe on which scent has been
planted. Right, top, teaching dog to “add.” Inset,
planting scent for stolen watch trick

Minute portions of cheese or hamburger
are sufficient to supply the scent. In other

. turns where the odor is applied to various

objects during an impromptu perform-
ance, the substance may be concealed in a
fingernail or on the tip of a finger.

*. The best method of teaching a dog to

recognize this odor is to apply it to some
object he has been taught to retrieve.
Gradually, it can be planted on a toy ball,
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discarded handkerchief or a rolled news-
paper. When he has learned to bring these
to the feet of his master, several objects
that have not been treated should be put

in with the others. After a time, he will
get the idea that you want him to retrieve
only the objects bearing the scent,

A card trick familiar to every amateur
entertainer can be turned into a neat
mental stunt for your dog. It is best ex-
plained with nine cards.

The trainer fans the cards and then asks
some person to select one in his mind. The
cards are then divided into three stacks
and after holding up each one separately,
the person indicates in which pile may be
found the card he has selected. This is
repeated and when the trainer is again
shown in which pile the card rests, he puts
these three on top before redividing them.
In this way, the trainer discovers that the
bottom card of the indicated pile is the
card the person has selected. By picking
up this stack last he will have the card on
the bottom so that he can touch it with
the scent carried on one of the fingers as
shown in the diagram.

When the cards are scattered face up-
ward, the psychic dog is brought in to pick
out the card., Cards that have been con-

MECHANICS

Left, psyehie dog pichz sut a
card mentally selected by one
of the guests. The secret lies
in applying scent to the card.
Right, first step in the trick

taminated with the odor
cannot be used a second
time in performing the
trick.

A most mystifying trick
is the stolen watch rou-
tine. Several people are
assembled in a room, the
lights are turned out and
one guest steals another’s watch. No one
knows who the culprit is. The canine de-
tective is brought to solve the mystery.

Several sheets of plain white paper that
have not been handled are numbered and
carefully placed on the floor. Each person
present, except the trainer and the owner
of the watch, is given a number and asked
to place his full handprints on the sheet
bearing the corresponding number.

After the handprints have been made,
the dog detective will study each sheet
carefully and then pick out the finger-
prints of the watch thief.

What is the secret? A few s:Lrnple rulEs
First, the trainer makes inquiry about the
time to his guests some time before any
tricks are even attempted.

When a guest takes out his watch, the
trainer should comment on it and on the
pretense of examining it in detail, the
trainer takes it in his hand long enough to
apply the scent on the back and sides of
the case without knowledge of the owner.

With the stage thus set, the demonstra-
tion can proceed as was explained above.
The scent is carried from the watch to the
culprit's hands and upon sniffing at each
paper, the dog will recognize the odor and
pick up the handprints,
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Steps in “hidden card™ trick. Right,
dog picks aut the eard by the scent
placed on it secretly while the cards

were being manipulated

SPECTATOR 1S ASKED TO INDICATE IN
WHICH PILE HE THINKS "HIDDEN CARD LIES

The originator of this stunt, Dr, Morris
H. Clark, suggests that this trick be
worked first in a routine while the dog is
keen to the scent.

A dog also can be trained to use his
psychic powers in determining a guest’s
right or left shoe. Preliminary work must
be done in advance. Dropping a coin ac-
cidentally near one of the guest’s feet, the
train sfoep overi it up and
Whﬂ;Qr mq%gmg, brush agaqlnst the person’s
right or left shoe with the scent.

When the demonstration is started, the
person takes off his shoes, tossing them in
opposite directions. No matter how much
the person mixes them up, the dog will
bring back the one he was sent for, pro-
vided, of course, it is the one on which
the scent has been planted.

Although this trick is not foolproof, the
trainer through showmanship and per-
sonal ingenuity, can use the forcing meth-
od of the magician in getting the person
to name the shoe that has been scented.

A ten-month old police dog and husky,
Rex, picked up in a city dog pound, has
been taught to count, add simple sums,
retrieve bags and many other mental
tricks in a short time.

. The first step in teaching a dog to count

L k . L]
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is for the trainer to hold up three fingers .
and give an imitation bark himself. When
he pulls down the fingers, he ceases “bark- —
ing,Y After practicing this three times a
day for several weeks, the dog should.™
learn to bark once for each finger his mas-
ter holds up.

Written numbers on slate, calendars and
elsewhere then may be substituted for his
master’s fingers.

The third training step, more difficult
and consequently ecalling for more pa-
tience, is teaching the dog to associate the
numeral with the spoken word.

In view of the fact that many experts
say dogs are color blind, the police dog-
husky's greatest trick is in retrieving bags
by color. Seven colored bags are placed
on the lawn and when he is ordered to
bring back the red or blue one, the dog
will do so without erring more than once
or twice in fifty attempts.

His trainer offers no explanation for this
feat. He is of the opinion that the dog has -
identified each of the bags in some way,
associating each with his master's color
commands. The trainer started with one -
bag and added the others by degrees. This
theory would make the stunt possible
without refereqce to thg c:ulars.
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Player Spins Odd Instru Q
l‘fG (2 itted with Strings Like Narp

LW
N

.:..".?*' .

Playing this stringed instrum j nur: nl rofating it rap-
idly by means of pedal, and ltrﬁﬁul[ the strings

Consisting of a five-foot spindle fitted with
strings like a harp, an odd musical instrument in-
troduced recently is played by spinning it while
the musician fingers the strings.

HANICS

Pathology, is more sensitive than
the best mercury-in-glass ther-
mometers which scientists can
make. Five ten-thousandths of a
degree centigrade of temperature
difference can be detected as a
minimum by the skin. This sen-
sitivity may be the explanation
for the sixth sense.

Fe0

Tur ulent Flow from Dam
Quelled by Spillway Jets

Surging, boiling waters that cut
away the bed of a stream beneath
the spillway of a dam may be
curbed effectively by a simple
method recently worked out.
Usually hydraulic engineers have
laid down thick bases to with-
stand the tremendous erosive
force. Instead, Roy Jenson, grad-
uate student at ornia Insti-
tiYe—of—Techniology, proposed to

quell the t flow by piping
eight small jets of water through
the dam at the bottom of the spill-

way, just’ enough to maintain a
“hydraulic jump”—a smooth flow
of water away from the dam. This
method is being used on a soil
conservation dam near Phoenix,
riz. Jets eight inches in diam-
ter suffice to smooth out the
am below a 200-fqgat spillway.

A pedal arrangement enables the

player to rotate the instrument.

The strings contain four chromat-

ic octaves. A sounding board adds

to the volume and tonal quality of

* the instrument, which has been
named the rondolin.

Skin Detects Presence
of Person in Dark

Scientific support for that so-
ﬁ called “sixth sense” whereby the

dark room frequently is detected
¥\ has been offered by the American

ﬁ
‘:‘;_ Physical Society. The human skin,

reports Dg;wyﬂ&‘ﬁ w.
Oppel of Russe i

% ~~.presence of another person in a

Glass model demonstrates how rush of water at foot nl &
cuts lfup mtc

Jl"' ‘TJF, AAM!.{;,..
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Latest Helicopter

W. Laurence LePage and Hav-
illand Plalt Bave desighed a rev-
olutionary type of helicopter
which has passed wind-tunnel
tests in its model form. As a re-
sult, plans have been formed for
construction of a 3,000-pound
machine with a 300-horsepower
engine to turn the rotor or “wind-
mill” 170 revolutions per minute.
This rotor speed compares with
the 2,000 revolutions per minute
of the airplane propeller. The
helicopter is planned to rise at a
speed of 2,000 feet per minute. At
the altitude desired, it then would
have a forward speed of 145 miles
per hour. The machine differs
from the autogiro in that its wings
are set parallel to the fuselage or
body of the ship instead of at
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Above, model of new helicopter. Left, comparing
model with that of early type. Bottom, how posi-
tion of rotor is changed to get forward speed
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obtained by mounting the rotor on a‘joint-
ed shaft, making it possible to tilt it for-
ward to get a pulling force. The machine
has no propeller. Instead, its engine drives
“the rotor. In the autogiro, no power is ~

% Bpplied to the rotor. 2
W Gds 'gl_g;nr Rural Telephones “

RISING

i
POSITION ROTOR = . :
o A & FOROARS p‘hunu has been made possible by a gas

‘é‘:&ﬂ ROTOR /

= 3 %h Eliminates Code Ringing ~aF
=~ Selective ringing of rural line tele- g

tube developed by William J. Vincent. The
ube will eliminate the old code-rin

sysiem under which every phone on the
e jangled, the suburban exchange call

B

and the hand crank. It consists of two

- electrodes in a vacuum filled with special’
4\ gases. Telephone engineers call it a neon- -

e

right angles to it and are placed at th&S tube acts as an electric valve which allows >
“» front and rear of the ship. This is said toS high-pressure ringing currents to pass
overcome the autogiro’s tendenecy to turn . but catches and sidetracks stray currents
. from a straight-ahead course. Thus, this® which cause disturbances on the line. Se-
construction should result in a flying ma- & lective ringing has not been practical,
chine which can fly directly upward an
then straight ahead. Forward motion is

M

s relay tube. Fitted into the bell box, th

heretofore, especially where telephone -



‘Deatte Cell’ Plant Traps Fly be nd Its Bars

When an insect alights on 1.he Dionaea muscipula,
it is like stepping into the death cell of a prison. So
quickly that only a motion-picture camera can
record the action, the plant shoots out its hairlike
fingers and enfolds the invader, those cilia closing
around the insect like prison bars from which there
is no escape. The plant holds its victim for a week
or more until it has absorbed all the nourishment
it can, then opens to await fresh prey. This sensi-
tive plant, called
“Venus's-flytrap,” is at
home in the south-
western part of the

: _ ' P . SN United States.
i

-
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Speed camera sees Ay alight on
sensitive plant to be trapped
in its death grip. Hairlike fin-
gers close over insect, and at
right plant has shut tight to
digest Ay at leisure

<79
‘g}n:ﬂing Pad Driven by Air
Simulates Hand Work

ry or wet sanding so fine that it pro-
\ﬁdums a polish comparable to hand work
is achieved with an oscillating sand pad -7~ Fq h
activated by air pressure. The abrasive '{’

bp&d moves back and forth at the rate of Intens,e Sound "nghts” quUIdg}\

‘--7~ : 3,000 strokes per minute, the strokes being e "
b e Bveceiahiths. Enoh by “Exciting’’ the Atoms
long. To impa Visible light may be produced in liqui
/ the oscillating mo- y intense audible sounds, according to

~« tion, three flexib ‘_fgﬁhﬂ%;he University o

\.s rubber tubulaQDFennsy!vama The fluids glow at the point
|~ rollers are at- of cawitetior; Which occurs atmanyplac
4. tached between “for example, at the blades of swift-moving l,
" air motor and pad. «ships' propellers. Holes or empty spaces

The pad is of wool .are created in tiny spots within the fluid.
felt, cushioning These evacuated spaces collapse suddenly

R . “ the sandpaper. and the liquid comes together with an im-
< The rollers and pad permit maximum pact W_hiﬂh causes high, momentary in-
v contact on uneven or curved surfaces. A crease in pressure. The result in the case

ater connection provides for wet sanding. _ of propellers is a pitting of the metal sur
, “.faces. Steam turbine blades face the same
Q @ Our Bureau of Information will answer difficulty. Dr. Chambers creates the cavi-
N,quvz.rstmns regarding articles in this maga-. tation holes by sounds with frequency
e Lf acmmpamed? retum osta,ge. ». ranging from 1,000 to 9,000 cycles per

.}

o
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second. In the .r'egicns Two Way Pollce Rad[{}

where the cavitation is
occurring, visible light is

emitted by the liquid, An Is Powered by Battery
adequate explanation is
lacking but it has been
suggested that the atoms
of the fluid are suﬁicient-

ly excited to emit ’i

.:"‘H
‘
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Au‘plane Parts 1
“Sewed”” with ‘}[f‘

Weldy
Man-made li 1111!111;&%

used at Wright Field by
air corps*engneers 1 a
new “sewing machine”
for fabricating airplanes
and parts. The machine
was developed to weld
aluminum alloy parts
which had defied com-
mercial welding methods.
Parts to be sewn are
passed between the edges
of two copper-tungsten
disks which revolve
slowly, exerting constant
pressure, Electric current i
of only ten volts but as high as 40,000 am- Two-way radio equipment for polic&™%
peres passes from one disk to the other, squad cars which operates independently 3
fusing the parts. High-duty vacuum tubes, of the generator is now being manufac-
resembling large radio tubes, assure ac- tured. When the radio draws its power «

curate timing of the current. from the car generator, the :atut!:n'rlu:»'lr:lli]];sb

Dual sending and receiving sets are mounted in trunk at rear. Operator
throws switch on dashboard to send power to receiver or transmitler il

engine must be kept running,

is impractical when the squad car
is parked, and particularly when
a house is being watched. The
latest type draws power for both
transmitter and receiver from a
small dual dynamotor operated
by the car battery, Sending and
receiving units are placed in the
rear of the car, and by throwing
a switch on the instrument board .
the operator can send or receive.
The switch starts one of the small
dynamos furnishing power to the
radio unit to be used. The an-
tenna is mounted on a springlike
mast which bends when it strikes

"Sewing™ parts of plane together in electric welder which was an obstruction such as a low tree

desig or handling nlunmum branch or viaduet.
ol Haples & USaner

Cr ™ te <A 2.
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Left, after mastering the ene-hand balance of news-
paper sheet, the amateur can learn to balance it on
4 hiz nose. Right, balancing bottle on edge of plate

~__By Charles Carrer

Famous Juggler

THERE are many compensations in am-
ateur juggling. Apart from the fasci-
nation and pleasure the amateur derives
from doing simple feats of balance and
manipulation, he finds himself a welcome
addition to any party or social gathering.
As in most forms of conjuring, some of
the easiest stunts enjoy the greatest pop-
ularity. Finesse and showmanship are the
important things. If your movements are
clumsy and uncertain in the performance
of a stunt, do not attempt to work it for
your friends until you have rehearsed it
carefully several times.
For impromptu entertainment at a party,

ye
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TRICKS

the giant cone offers a wealth of possibili-
ties. The cone may be fashioned from a
double-page newspaper. The manner of
folding and rolling it is shown in an ac-
companying illustration. It is held togeth-
er by a pin or bracket.

The cone first may be placed on the toe
of the raised foot and from there sent
spinning upward where it can be balanced
on the chin or forehead. A hilarious vari-
ation of the turn is to balance the cone in
one ear and then the other without touch-
ing it. This group of cone stunts can be
mastered in a short time.

To facilitate your performance, how-
ever, it is a good plan to soak the lower
portion of the cone in a bowl of salt water
for a short time and then hang it up to
dry with the vertex of the cone pointed
downward. In this way the salt will add
weight to the point and minimize the
guesswork in your routine,

Another effective stunt that will make a
hit at any party is balancing a newspaper

.r'- : * ey ¥ L



Below, circle, balancing cane
and hat far back on forehead.
Center and left, movements and
completion of stunt as per-
former ducks inte hat and locks
cane in position

sheet in several positions. Teo do this, take
a single-page newspaper by the fingers of
both hands, flutter it a few times and then
pull gently at the corners to stiffen it.
Without disturbing the sheet in any way,
the fingers should be released from the top
portion of the paper.

When the one-hand balance of the sheet
has been mastered, the performer may
then concentrate on learning to transfer it
from the hand to the chin, or the bridge
of the nose.

Balancing a cigarette paper on the bridge -"""&E".\x"\ m;&iﬂgﬂ CAUGHT
of the nose appears to be much more diffi- N BOX 1IN | IN WRINKLE 8

cult than it actually is. Air pressure on @B = =00 10 ERCNTE
the paper aids in keeping it in position. In i Eeame/ds T

working this stunt, do not stand near an
open window or in a draft or your efforts
will not be erowned with success.

The cane and hat trick should be in the
repertoire of every amateur entertainer.
The cane should be balanced as far back
on the head as possible. When this is done,
the performer gives a quick backward flip

Left, Ripping coin by
worhing wrist and
striking match on box
in mid-air. Right, a
simple match trick
that will startle your
friends

213



CATCHING
ONE - COIN
IN EACH
MOTION
DOWNWARD

HAND BENT

BACK CAUSING

WRINKLES ON
BACK OF
WRIST

Top, balancing cigarette paper on nose. Center and
below, simple coin and match tricks

POPULAR MECHANICS

of his head, the cane falling into position.
In all probability the hat will fall straight
down, so by moving his head forward a
trifle, the juggler ducks into the hat and
the cane becomes locked.

There are a number of balancing feats

that can be done with wine bottles, plates

and glasses. A bottle is balanced on the
edge of a plate. This is done by putting
the cork in the bottle and cutting it off
even with the lip, thus keeping it from
slipping. For the more experienced per-
former, the “room service” trick has an

-appeal. Here a bottle is balanced on the

forehead. Then someone hands you a
plate which is set on top of the bottle.
Another bottle and several glasses are
then balanced on the plate. The bottles
should be fitted with corks, as described
above, and also adhesive tape should be
put on the top and bottom center of the
plate to keep it steady.

Simple feats with coins and matches are
enjoyed by the young and old. One of the
most popular of these is the placing of
three quarters on the back of the hand
and wrist and then trying to catch each
one separately before they touch the
ground. It looks easy until you try it. If
yvou succeed in doing it with your right
hand, try your left and then both!

The flipping coin is intriguing. With
the hand relaxed and the thumb free, a
coin is placed on the pulse. The index and
second finger are then bent forward, the
other two being held out straight as pos-
sible. By slowly turning the hand inward
toward the body, the coin can be flipped
over by action of the cords in the wrist.

With a reasonable amount of practice,
you can learn to strike a match on the box
in mid-air. The success of this stunt lies
in timing, tossing the box up to the height
that will give you just time enough to
draw the match head across the sanded
side of the box, Probably you will have a
tendency to toss the box too high on your
first attempts, thus bringing the striking
action too soon to connect with the box.

Another entertaining stunt is the novel
way in which a lighted match can be
handed to a person. At the outset, the
thumb is bent downward and the match
set in the flesh line, The thumb is then
straightened out and the lighted match
will remain in an upright position.
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The illu smn of balancmg a match box
on the wrist is still another simple trick.
The hand is held upward and the flesh
Jidge is pinched by the opening in the box

®without the audience seeing it. As the
» hand is dropped slowly forward, the box
will rise to a balanced position,

A laugh hit is the monocle coin stunt. *
To do this, the entertainer first balances a
coin on the toe of his shoe.
timed kick, he sends it to his forehead and
after placing it there momentarily, he
glides it into his eye in the fashion of a
monocle. As a protective measure, the

hand may be held up
- igainst the forehead to
‘catch the coin on the first
few attempts.
That daily practice is
necessary to master even
the simple trick or stunt
is obvious. The beginner
~must go slowly in the

routine, then gradually

increase the speed of
_«performance until each
emovement may be car-
“ried out smoothly and
« quickly. A tendency to
« hesitate at any point in

& F

Then with a

Left, how to roll the newspaper sheet into -

cone. Center and top, cone can be sent i’

spinning from foot te chin or forehead

with a little practice. The cone offers a
wealth of possibilities

“ the performance ruins the whole
effect. The amateur might take a
‘e tip from the professional who
masters the stunt in private before
.-attempting to present it in public.

Man to War or Insects

g X

) and bombs is proposed by an 1h-
5 ventor. Shells loaded with power-

' v ful msectlmde’s would be exploded ¥,

over fields and.orchards, spread-

| © ing deadly dust. Slugs of insect

o % powder would be loaded in shot-

. gun shells, Sticks bf insecticide
could be exploded like dynamite.
Firing range could be calculat

tﬂl COVEer an darea Wlthﬂuv



2 -giggﬂjbnker Diamond Split
After Months of Study
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serious the motorist may reset theldevice
any number of times until he can reach a
repair shop. The circuit breaker comes in
the correct amperage for all makes of cars.
7 I
Radio Waves Escape Static
When Carried in Pipes

Experimental radio waves which travel
inside long tubes have been found free
from outside static and from the interfer-

W ence of receivers near by. The waves rac

through the guide tubes at close to th

[ = speed of light, nearly 186,000 miles per sec-
esond. Only six inches long, the waves are

_ .“:‘"h L"'-'_'Tf: of the frequency which might be used for

Lo
b
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Pieces of Jonker diamond surrounded by stones
which will be made inte necklace

Cutting the Jonker diamond, which
weighed 726 carats and was the largest

k j three perfect pieces was the
problem set before a New-York expert
recently. Because of the danger of ruin-

ing the great stone, the cutter spent sev-

eral months studying the grain of the
gem. Then a cutting tool was appliedcare-

L fully and a sharp tap with another tool

split the diamond into_three pieces, each
‘ -

" perfectly cut.
. _T‘Circjt Breaker for the Auto  ©
o Prevents Road Delays %

Trouble with a
blown fuse on tht}] ~
road is eliminated ™
by a new circuit
breaker for the ¢
( automobile: Thés/
2= device, which fit§/

into the fuse clips,
cuts off the electric current without blow- ;
ing out and destroying itself, After cut-

F,ating off the current, it may be res us

*‘ & - &
\ television as well as for static-free radio
» communication. One remarkable featur

is that the waves are carried on insulating

~ sulators will not carry electric current ¢

rods in the center of the metal tubes. Ine_ 3
che ordinary sense, E

Power Unit Converts Sander

T ¥ Z?tn Many Other Jobs

Equipped with a light and closely re
sembling a vacuum cleaner, the latest
sander is convertible for grinding, hLLﬂ"mg(

)
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polishing, drilling and
cutting and cleaning op-
erations on all types of
wood, metal or composi-
tion materials. A power
unit which is attached by
tightening two screws
and a flexible shaft adapt
the sander for countless
jobs. A wide variety of
tools can be used. As a
time-saver the sander
permits the use of two
tools on opposite ends of
the spindle. The motor
can be removed from the
sander without disman-
tling. A special handle
converts the sander for
hand work, such as re-
finishing desks, table
tops, counters, closets,
and similar work. #
— 5t
Big Rear Wheel
Gives Tricycle

More Safety

Constructed with the
big wheel at the rear in-
stead of the front, a new
tricycle is propelled by
hand and steered with
the feet. It is said to be
harder to tip over, due to
the lower position of the
seat. Since the driving is
done with the hands in-
stead of the feet, the rid-
er’s arms, shoulders and back are exer-
cised. The method of propulsion is by
pushing and pulling a hand lever.

ting in g

Drillers Hang on Cliff Face
to Carve Out Place for Dam

.

A VL,
Note the life belts which keep the workers from tumbling off the cliff as
they operate drills on Grand Coulee dam project

Risking their lives every minute of the
time they spend on the job, drillers at
Grand Coulee dam, on the Columbia riv-
ef, wear belts by which they haflg from
ropes. Their work is to help carve out a
place for the great dam. The ropes are
fastened at the top of the cliff. Each drill-
er wears one of the belts, hanging against
the almost sheer face of the cliff, with his
feet braced on jutting rocks.

{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-

reater_sqfety companied by stamped envelope.
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HE latest technique in fighting fires is

to fight them at close range, with small
streams of water, attacking the flames
from the inside instead of the outside of
buildings.

From heavy, artillery-like streams that
have a range of half a block firemen are
turning gto lines of almost garden-hose
size for sharpshooting at the flames. They
walk in close, hit the fire for a few sec-
onds, then move to a new position and
turn on the stream again.

Fighting at close quarters in the smoke
and heat is dangerous work, but it's one
of the reasons why in Los Angeles the
annual per capita fire loss is sixty-five
cents as compared to the national average
loss of about $3.50. Once a fire fighter
tumbled into a blazing inferno when some
stairs collapsed. His mates were right be-
hind and they pointed a stream of water
218 -’
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Top, working in close at lumber-yard fire. Bottom,

explaining unprotected construction

down the stairs until he could be rescued.
The water kept him cool but nearly
drowned him.

“Of course, not all fires can be fought at

close quarters,” says Deputy Chief B, M.
Blake, of the Los angmmi;
“Old, unsafe buildings may beé ready to
fall in as soon as a fire starts and then we

have to work from the street. But in fif-
jﬂ yea we ’nave u c}tha water e

ﬂ{-i B h
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Left, demonstrating the
extension ladder used for
reaching upper Roors.
AN Right, fireman wearing
o, smoke and gas mash
\:-. and the steel helmet res-

cues fellow fire ﬂ:hter

whe has been overcome

that hurls water
from a distance
only once.”

In the fire col-
lege of the depart-
ment Battalion
Chief J. L. Gowell
instructs his men
to be stingy with
water. Wasted
water often does
more damage to property
than the flames themselves.

“In the old days,” says
Chief Gowell, “firemen re-
sponding to a kitchen fire in
a bungalow would dash up,
break down the front door, race
through the house dragging a line
that knocked down everything
with its stream, and then put out
the fire by washing it out the back
door. The whole performance

might cause $200
worth of damage.
Today we calmly
go in the back
door and put out
the same size
blaze with a water can or a
small hose. If the fire is in some
overstuffed furniture such as a
sofa we carry it outside and
wet it down on the lawn. Of-
ten twenty-five cents worth
of sawdust will save $25 worth
of damage to a home, as in the
case of a roof fire. The water
we use is apt to loosen the
plaster of a ceiling and bring it
down. Nowadays members of
the salvage squad sop up the
water with sawdust and
drain it away before it
does much harm.
“Firemen have four
jobs, First is rescue work.
If there is someone inside
the building it's up to the
firemen to bring him out,

219
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Rescue men work in pairs
and trail a signal rope
behind them. The next
duty is to keep the fire
from spreading, especial-
ly toward another build-
ing, Then they must get
to the seat of the fire and
put it out. Often these
two tasks can be com-
bined by fighting a fire
from the direction toward
which it is spreading,
driving the flames back
toward the burned area
with the streams. Then
comes the salvage work.
Mops and brooms may
not seem to be the proper
equipment for ‘smoke
eaters’ but the salvage
squad begins its work
while the flames are still
roaring and remains after
the fire is out to mop up.”

POPULAR MECHANICS

Every big fire takes its
toll. Firemen rushing
along a smoke-filled cor-
ridor depend on their
mates to get up on the
roof and open the sky-
lights. Otherwise the
mushrooming of the hot
air knocks them out. Get-
ting in close to the flames
dries and cracks the skin.
Biting smoke swells eyes
shut and blisters noses.
In spite of these discom-
forts firemen like to do
their work without masks
and breathing apparatus.
The bulky equipment
weighsthirty-five pounds.
It is hard to peer through
the glass windows. In a
pinch they turn their hel-
mets backward and pro-
tect their faces with the
long rim at the back.

One great hazard is the
thick smoke which inter-
feres with vision, so fire-
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Top, hose controlled by rotary crank. Bottom, left, smashing window to
ventilate burning building. Right, using portable tank
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men study évery building itx their =
distriet. Then, if a fire"sshould
break out they can find their way
around inside in the dark. *

There is a right way to do ev-
erything at a fire. Opening a door
the wrong way may be disastrous.
Untrained men on a roof_have
been killed when the explesive
“backdraft” from a door opened
above the fire blew thenr off the
roof into the street. The right way
is to stand out of the way and
reach across to open the door so
that the quick blast of hot air can
rush by harmlessly. When the

Attaching a “siomese™ to large hose to get two
smaller streams of water
»
t‘.‘vﬁ'i{ib;.— .

1 ]
F]

Top, rescue squad in cellar of burning building.
Center, life net cafches man after o demonstration
leap fram “burning”™ building

roof begins to quake like jelly under their

feet firemen know that they have only a -

few seconds to escape to their ladders.

One breath of superheated air will cause,

death and when firemen inside a building
encounter a door almost too hot to touch.
they back far out of the way and try to
break it open with a heavy stream of wa-+
ter. If you should be caught in a building
that is on fire, remember that it is certain
death to open a door that feels hgt to the
touch. It is best to wait where you are
and be rescued through a window.
Ordinary electric wires are a constant
peril to fire fighters. Wet feet and wet
metal helmets are perfect conductors and
firemen who brush their heads against ex-
{Continued to page 138A)
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Odd Cigar ‘Boxes’ Carve
from Husks of Coconutsd

MEC

o silver oxid® can be ad-

Unusual cigar containers are carved

» from the husks of coconuts by a Honolulu
'_5 /_i.ﬂJSI\ who decorates them with comic or
grotesque faces. The cigar “boxes” arzfin

demand by tourists as souvenirs.

~ Sprinkling Lawn Is Made Easy
-, -ff’fb Clamping Hose on Post
?—+  With a “hitching
%) post” foryourgar-
den hose, water-
ing the lawn and
flowers is an easy
task. A spiked
pole made for this
purpose has an
adjustable clamp
at the top to hold
the hose in any
position. It is
= readily moved to any part of the lawn
and anchored securely by thrusting the
:}_ splked end into the ground.

GErm-thng Silver Medicine
\ Found Harmless to Humans

‘~'a Powerful as a germ-killer yet quite
harmless to healthy human tissue, a new

C- H.. campanr ]l:lst been devel-

Here are some of the odd cigar “boxes™ which artist carves from coconuts.
The boxes are in greal demand by the tourist trade

» ing, telgphone ¢

ministered medically as a
liquid or as a salve which,
LY applied to the skin, pen-
“eirates deeply with anti-
“septic effect and without
J the irritating results of
previously known silver
ﬁ anpﬂunds. Virtually all
ythe silver passes from the
ﬁ Jbody without damagmg
"“the organs. It is pre-
' pared from silver nitrate

“"and sodium hydroxide.

37 67 —

. Telephone for Deaf

Amplifies Voice

in Receiver

Deal persons can hear
an ordinary voice over a
telephone recently de-
signed especially for the
hard of hearing. By turning a small knob,
the deaf listener can amplify the voice in
his receiver to any degree desired, mak-
nversations pusmble for
emely deaf. The ampli-

all except the e

|Turrung Jmﬁ{ﬁﬂfiltp ni-le. d':'

plify voice in receiver to suit his ear

f;rmg apparatus is in a separate case, the
knob control being conveniently lt:u:ated
on the telephone set.

| Our Bureau of Information will answer
questions regarding articles in this magaz...

zi nt.,? if a Emeiy return pustage

i'u!ener can am=
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Fast “ Clipper Jr.” Carries F(fteen Passengers

-fvmv"

This “half-zize" clipper plane is ready to enter the South American trode of Pan-American. Powered
by the two motors, it has a ::pnrr‘t.y of fifteen passengers. The ship weighs nine and one-half tons

ton flying clipper ship which has become
a familiar sight on the South American

a junior clipper has been tested success- .

Mldget Radio ““Shoots” Beam by Directional Antenna g

E * So small that it may be

£y

. 4
#

held in the hand, a midg-
et radio transmitting set

" “shoots” its beam-wave
‘' in any direction in which
“ its odd antenna is direct-

ed. It has a range of

:. twenty miles. Operating
= on a wave length of sev-

e
-

-

enty-five centimeters,

one of the shortest ever
used, the set transmits a

.- beam which has many uf
* the properties of light.

The directional antenna

pivots to send the beam”

in the direction desired.

The apparatus was de-

veloped by tu-
dents of the lifornia
Ins'tftu ¢ of Technology.
‘ 1 I o ¥ »

:_and carries fifteen passengers and a crew
" of three. Capable of landing on either

Resembling the mammoth twenty-six . fully. It weighs nine and one-half tonst:&)
. .and U, S.-Manila routes of Pan-American, * land or water, the half-size clipper has a g

_ high speed of 194 miles per hour. r.?-

e L e,
e Y 1

oo
. §

')

!

¢

This odd antenna makes possible the transmission of “beam™ _midgel

".- 1y

radio waves .urnt ouf by a utmql‘_v-l'rw ce

er-"‘"‘“ WP
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Shlp Model Is Made of Matches ounds and et of wing
Glued to Balsa Stl‘lps surface. Designed and built by a Califor-

nian, it requires a speed of fifteen miles an
hour for getting into the air and a speed
of twelve miles per hour for landing. Speed
in the air is twenty-two miles per hour.
The glider has only rudder and elevator
controls. In the absence of ailerons, it is
controlled by cables attached to the pilot’s
body. Wingspread is twenty-two feet. '

-Hose Gauge Has Trigger
to Deflate or Inflate Tire

Pull the trigger
of the latest air
hose for tires and
you can either de-
flate the tire, in-
flate it or test its
pressure. The
gauge built into
the hose has a fin-

ger-tip control
Twelve-inch scale model of U. 5. coast guard vessel 5
made of balsa wood and burned matches which allows the

operator to stand

- Building toy ships from burned matches, erect while work-
balsa wood strips and glue has developed & ing it. When the trigger is pulled ha‘lfwag_'

{ « ipto a profitable hobby for a Long Beach™8 air is let out of the tire. When it is pull
& < Calif,, boy. It took him a month of spare g all ray the tire is inflated.
= & Wmé to construct a twelve-inch scale @ = i . ?

bt ..:-mudel of a United States coast guard cut- © 3
2 «. ter with these inexpensive materials, and” - Spu.al Shaft Slows Water FIDW
¥ & his model boats have found a market in in 200-Foot Vertical Drnp Y <1
f: iy siiops and art stares. ©* ] Torrents of drainage water which, un-
H controlled, might cut deep ravines and

by flowing in a spiral down a 200-foot
Uses Feet for Landmg ~wvertical pipe. Engineers at Vancouver,

Hanging by straps in a small-sized glid- ~ B. C“ adopted this methu&‘nﬁer—me}t:ﬁg
er, the pilot uses his legs and feet for snows and rain had gnawed a gap that
landing gear. The glider weighs ninety  threatened homes and property. Drainage
~ water was directed into

. two large pipes flowing
~ mto a circular tank with
o, . the shaft dropping 200
T feet from its center. As

« _the water spins into the
e+ Yshaft, cement ridges spi-
_“raling downward like the——>
"% Yrifling in a gun barrel
S J«"’Ima-ep the water whirling
'« around the rim of the

wn ltrﬂpp:d' to glider, ready for a Right. Note that USEx pipe, and its centnfuga_l

‘lt- egs and fget for landing the craft force ?ke its spged.
ﬁk e 0 o p V'L h .m_j 3 ‘f

i
) E‘( [%ﬂgt Strapped into Glider ~—,_% undermine valuable land have been tamed g
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Crash Boat Speeds to Aid Smkmg Seaplane

—

(28 WU

“Seaplane in distress
three miles off shore!”
Within five minutes after
the call comes in, res-
cuers could be at the side
of the sinking plane in
the high-speed crash boat
built . for the navy. De-
signed specifically to aid
wrecked planes at sea, it
combines rescue ship,
salvage and hospital boat.
In official tests this forty-
eight foot V-bottomed
power boat reached a
speed of forty-five miles
an hour, or thirty-nine
knots. A derrick mounted at the bow will
hold sinking aircraft afloat while crew and
passengers are being rescued, and below
decks is a well-eqmpped ital for first

Electric TuEei at Ringside Flashes Round and Knockout -

Latest improvement on the human ref-
eree and timer at prize fights is an electric
timer that counts out the fallen fighter
with Il?sbing thls and verbal “One—

11/ ' (] LN,

.d

111

Vertical numbers show time l{unnd fn rnumi' and

orizon m t ten
f-s o A

- B

A
Crash boat equipped with derrick for
travels at thirty-nine knots to aid seaplane in trouble

* seconds for the knockout.

3 Umwf‘wm
from the center of a e San Luis

saltaffe work and first-aid hospital

aid to the injured. The ship is thirteen
feet wide and weighs more than twen
one tons. It is powered by four 300-.
horsepower six-cylinder engines.

-y

two—three” as soon as he hits the floor. 44

It is a visible time-board for the audience G
as well as an alarm for the boxers. At the
base of the big 250-pound clock the three-
minute rounds are timed. A black curtain
moves upward during the round until it
hits the three-minute mark, then drops to
the bottom for the one-minute interval
and sounds a warning bell ten seconds be-
fore the next round starts. When a fighter,
is knocked down, the timekeeper presses
a button and the upper row of lights and
a mechanical speaker count off the ten

1 /e
‘Bacteria Sleeping Since 1767
Revived by Paraffin Bath

Colonies of bacteria that had been
“asleep” for 169 years in the adobe brick
of an old mission were awakened by a hot

raffin bath, Dr. w&wk
California took a brick

Obispo mission, built 169 years ago. In it
he found seeds which germinated and
~ were grown successfully, and large col-
onies of soil bacteria which, after a hot

allen fighter W\WEE amwlecamejw
J— ’hﬂ T I — ’



UNT[L recently much of the

sound heard with pictures
was faked. When a lion opened
its mouth, vou heard the roar of
an open-end drum as it vibrated
to the pull of a rosin-covered
string. Now the microphone is
held directly in front of the lion
and his throaty voice is recorded
directly.

The “baby dynamic mike” per-
mits recording through a range of
frequencies both lower and high-
er than has been attempted be-
fore. Through its one-inch-wide
diaphragm you can hear notes ten
times lower and four times higher
than is possible over a telephone.

Movie sound engineers failed to
record many natural sounds in the
past either because their great
force kicked the delicate micro-
phone diaphragm out of shape or
caused clicking noises in the

F
-

“Schnozzle™ microphone, top, which may be turned in any direction to pick up sound. Below, micro-

phage

:nmﬂd with -:.-hinnlqtﬁ to keep it from picking up whistling wind

3-"',‘ L A
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MIRACLES = SOUND
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valves which turn the sound waves into.
light for registering on the movie nega-
tive. Instead, they created the sounds ar-
tificially by means of a variety of mechan-
ical appliances whose noises they could
control. Now they get the natural sounds.
Recently, for instance, a director sent to
E. H. Hansen, head of the sound depart-
ment at the Twentieth Century-Fox stu-~
dio, the following order:

“l want twenty feet of people stepping
out of an airplane, six feet of a bugle bird
bugling and one good shot of the latest
sixteen-inch heavy artillery rifle firing—
and make 'em natural.”

Hansen dispatched three sound crews to
fill the order. One visited a southern Cal-
ifornia airport and caught the passengers”
descending from an air liner. A second, in
New York City, journeyed to the army's
ordnance proving grounds at Aberdeen,

s A ike™ ki lion's roar and, below, “beam
Md., where they set up two mikes, one a il o ﬁi::' strig'- B gbcaen il gy i

quarter mile from a new gun undergoing trate sound from any direction desired
‘ : 227

W s



POPULAR

Above, bellows forcing
air through garden hose
imitates whale blowing,
while erinkling of paper
sounds like crackling
fire. Right, imitating
roar of lion with rosin- ¥
covered siring attached
to open-end drum

first tests, the sec-
ond a mile in front
of the gun. One re-
corded the initial
explosions, the sec-
ond the whistle of
the shells, The third
set up their appa-
ratus inside a cage
with a rare bugle
bird and waited for three weeks until it
shrilled a series of calls. The three units
exposed 50,000 feet of sound track, of
which not more than 100 appeared in the
picture,

The booming rifle, bugling hird and de-
scending passengers now have joined
10,000 other “natural sounds” in cans lin-
ing the walls of fireproof vaults in the
world’s largest library of sound. From
these rooms, the librarian can supply from
3,000,000 feet of sound film many unusual
records, from the swish of torpedoes rac-
ing through the ocean to eggs frying, a

-

MECHANICS

porcupine rattling its
' quills, cards dropping on
a wooden table, panning
of gold, a wild boar fight-
ing a leopard, or an elec-
o trie torch singing its song
. of super-heat,

While resorting to nat-
ural sounds to replace
thousands of mechanical-
ly produced noises, sound
recorders still use many
tricks in their quest for
realism. Scoring of mu-
sie, for instance. In most
pictures, both the voice
of the singer and the or-
chestra are “scored” on a
large stage and “dubbed”
in with the picture later.
A few years ago scoring
was done on so-called
“dead” stages, or
large rooms com-
pletely insulated by
sound-deadening
material. Later, and
until recently,
stages having “live”
and “dead” ends
were used. Here
the microphone was
swung from its

boom in the dead

Dropping tacks in a barrel sounds like rocks falling

on a roof after the noise has been passed through

the movie microphone and recorded on reproduction
egquipment
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end and the music produced in the live tﬂlﬁt

end. The sound literally reverberated from FODt Warmer fr%{k
attery/

TR

uncovered walls into the insulated end, Heated bv Ca
where it was absorbed as it sped into . 1 e -,
_»_';:-;‘i v e -.-=.£=; 2

th

microphones. T 58'

Now the scoring room looks like a giant
four-walled checkerboard, its walls a se-
ries of large, interleaved squares. Half of
‘them are blank walls, which reflect sou
the others are covered by an absorptive ~
material. In this type of room, the artist 0 |
or orchestra may work in clnse proximity ., /|
to or at a distance of a hundred feet or s
more from the mike without danger of A

r

A
distorted or reflected sound. When re- "
cording a large band, two mikes are o
erated, one near by for matching with K
close-up ‘scenes, the other at a distance,
for use with medium-long shots. In 'I:n:&tl'm‘w
cases, the sound possesses the correct
quality of reverberation. ;

“Sound-recording is not as simple as

merely placing a microphone near the u_/'bﬂtf- )

- = - ¥
source and registering it on film,” Hansen Ready to try out the foot warmers. Car battery

explains. “Sound is first converted by supplies the electric current
means of two parallel duralumin ribbons o
into light. In fact, it undergoes seven Taking its current from the auto bat-

changes from electrical energy into light tery, a foot warmer for the motorist con-
and ﬁnau}'r back to sound before it emerges sumes D‘ﬂl]" GﬂE'thi].‘d Df thE current re-
from the horns in theaters. These changes Qquired for a headlight. The sole of the
involve a total of twenty-seven intricate autoist’s shoe is brought to a temperature
mechanical, electrical, chemical and light of thirty-five to forty degrees and kept at
steps. Sound reaches the microphone as a  that level, preventing the foot from be- 3‘
series of peaks and valleys, and'the larger ~coming numb with cold. The device has

the"diaphragm the more, acutely sensitiva s ,been introduced in Germany.
it is to these waves. . Until recently soundy 6’ é.n._-.F

has been recorded on dynamic micro- :
phones whose diaphragms measure three en Door Check and CIDSEI‘ 'ﬁ "

and one-half inches across. Now the ‘baby . Is Built into Door Frame
dynamic mike’ has appeared, consisting of
a two-inch ball housing a one-inch dia-'

Completely in-
visible when in-
stalled, a door
ﬂche:k and closer

now being manu-
~ factured is mor-

tised into the door
{rame like a lock.
us it is partic-

odk e

the same sound output, the baby mike re-
sponds to all frequencies alike and there- "
fore transmits a more faithful reproduc-
tion of the sounds reaching its metal ear,

“Sound engineers consider the td m1-
crophone one whose diaphragih ularly desirable
larger than a pin point, for such a smaﬂ whéne appearannei
surface would have no relation to the <) is an important
sound waves. In fact, when some loud“~fictor, and is also useful where there is no *
noises, such as a booming gun or dyna- frame head. Various spring capacities are "6'
mite explosion, strike a larger microphone gvailable, interchangeable with the same

the digphragm is temporarily displaced by mortise. It permits a 180-degree \x_)

{Continued to page 116A) W. -
(. _
- . - qi' 'Mm_.
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E le-Fed Golgﬁ;h Learns to Perform Stunts

“Rastus” is one fish that doesn’t
mind an airing now and then.
The pet goldfish of L. S, Swain of _
Gladesville, Australif, ° ‘Rastus”

has been taught to drink milk
from a bottle like a.ba.bm and h\:lE
learned to perform several re:
markable tricks. It apparently
enjoys being taken out of the wa-
ter occasionally, and comes to the
surface at the call of Mr. Swain's
voice. When his owner makes a
cirele of his two hands, “Rastus”

o3 Vill leap through the opening like gy 0y sutiien taking siving in cwner's hands, jumping
,. a circus perfnrmer. through loop formed by fingers and drinking milk from nipple
%
Detector Tells Gf oison nge i
! A T : ‘f - Qﬂck warning o :
T ) ~ J : s in the air is gwen by- the discolor:

‘!

tion of liquids in a chemical gas detector
e | invented in France, In the event of an air
raid at Parjs, in wartime, the changing
color of the liquids would tell instantly if
gas bombs were exploded, and residents
hiding in gasproof refuges could use the
apparatus to determine when it was safe
to emerge. The inventor is M. Kling, di-
rector of the chemical laboratory of the
- Parig puhce

dzj imney Sw1fl: Helps Steeplejack
by Carrying Line up Stack

When other steeplejacks were baffled
by inability to get a line to the top of a
100-foot smokestack that was to be paint-

Any change in egolor of liguid in this apparatus is Ed’ A. B. . of Annisto ¥ StEd
s, warning jof dengerous gas in atmosphere ac ey swift as special assistant. Cap-

. \.,hfl .\.f LJL}f}; "'-*-r_‘"'

L D » §an
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ol 0 b .
bufiug suveral of Y Binds ‘Gu:mt C&?u;rige Pipe Hauled

in a net, he selected a,
strong looking one and = -

tied one end of a 250-foot on T aller D rawn by . lese
reel of sturdy fishing cord 542 'p‘. 20 : 7

to a leg. The swift was | p 2
released at the botto
and immediately flew up
the stack. It was recag-
tured “at the end of ifs g
rope” on the roof and thy |l )
cord made connection JaW

with the top nf’l.h.e stacke, SRS
|

5
Live Bait uus/;d

in Transparent “p M
Lure for Fish | "U\

One live minnow is a
day's supply of bait for a
erman now. A bucket

of bait is unnecessary
baggage. A transparent
that will hold live
bait—minnow, shrimp,
frog, grasshopper or any
insect—is being intro-
duced to sportsmen this
year. The bait is inserted
in its “glass house” which
Jhas perforations to admit
ter, and, alive and ac- B S i, Y, e e

tive in its chamber, is a3 R T R N e T e e :
U attractive lure. An air -l

: Twelve-foot section of concrete pipe weighing forty-three tons rides on
compartment kEEPS it trailer behind Diesel truck af fifteen to twenty miles an hour

afloat along the surface
unless a sinker is at- No sluggard for work is the six-eylinder Diesel truck
tached, when it rides that clips along California roads and across rough fields
bove the bottom weeds. with huge forty-three ton loads on its trailer. Where slow-
e bait is never lost. moving tractors used to haul these heavy cargoes at per- §
olor can be used to in- haps three miles an hour, the Diesel hustles the mammoth
crease its attractiveness. twelve-foot concrete pipe sections, twelve feet eight inches
in diameter, to their place in the Colorado §
river aqueduct system, traveling fifteen or 3
twenty miles an hour on rough ground. 2
The pre-cast sections are rolled aboar 3
)

L.-"Z L .,.d/“"—-— »

* the trailers by a power crane, hauled to. ) -
the aqueduct ditch and then lifted into
H‘J position by a steam crane. To guar

\:- against shock during the j journey, the pipe
sectmn is blocked firmly in place on the@
traller and nine iron bars are set inside it

J’ ’3 for braces. The truck, which has twelve .

forward speeds and air brakes, rides on
i e R ,m sttracts  ten heavy du eumatic tires and the

1 fish by its live mle@ eight so bber tires.

| f':'?'
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HE Brainstorm Boys—that's what ra-
dio announcers and engineers call the
» Public Events and Special Features de-
¥, . partments of the broadcasting chains.
Because they handle the big news breaks
', and special programs, these departments
| must be made up of men who can think on
. their feet. Their work is the most exciting
in radio. The whole world is their studio.
No distance is too far, no obstacle too
large, or danger too great in securing a
program that will please listeners. Eye-
witness accounts of federal agents sur-
rounding a gangster lair; word pictures of
stratosphere flights, dust storms, foods
and fires—these are but a few of the pro-
grams being brought to the radio audience
to provide thrills.
Unexpected developments arise on spe-

'

“
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,,!L

Ly ™

|

-~
o~ White, director of Columbia’s “brainstorm-
()P ers,” his staff installed equipment in Mad-
L#" ' ison Square Garden, New York, to broad-
#. cast a protest meeting of 25,000 socialists
j ' against communistic activities in Vienna.
-3,- Five minutes after the announcer had
. turned the air over to the mierophone on
the speaker’s stand, 5,000 communists

+ stormed the hall antj a riot started.
- / y
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cial assignments. According to Paul W..
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Top, extraction of deadly cobra’s venom, a perilous
job, poes “on the air’ over NBC. Boltom, overboard

with the “mike” during o spe
o

brundl:u__ll al
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“While L*I!airs. planks and bricks were

hurled about their heads,” said Mr. White,
“the engineer and announcer decided to
risk injury and put the first broadcast of
a riot on the air. After checking with the
office in the midst of the deafening yells,
the special broadcaster delivered an ex-
cellent analysis of the situation. He had

B -

Top, left, sports announcer broadcasts game
from lofty perch. Bottem, NBC engineer
wearing experimental masks for broadcast
fram bottam of harbaer while another an-
nouncer stands by with pock transmitter.
Top, right, a big fish story goes on the air
during broadecast from steam trawler
“Hekla,” off Georges Banks

to pause to rescue his hat and coat, while
the engineer, ‘cranking the gain' at the
controls, was shoving rioters away from
his equipment.”

Modern broadcasting is filled with ex-
amples of resourcefulness, daring and
hair-trigger thinking in the origination of
special programs.

At the fag end of last year's baseball
season, the Oklahoma City team, in the
thick of a pennant fight, entrained to
Beaumont, Tex., for a erucial series. Base-
ball interest was at a feverish pitch so
WEKY's special staff of announcers and
engineers went along with the team to
send back a play-by-play account of the
games over o500 miles of telephone wires
to their transmitter in Oklahoma City for
a broadcast.

Unexpectedly, however, they found the
baseball magnates had made an arrange-
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Above, Hal Totten with port-
able transmitter in truck as
he described naotional corn-
hpsking contest

ment with a rival Okla-
homa City station to
broadcast the series by
means of telegraphic re-
ports. Consequently, the
WEKY men were not
permitted to set up their
equipment in the park.

Without giving a sec-
ond thought to this set-
back, the WKY crew,
with the help of Beau-
mont newspaper offi-
cials, the police and fire departments and
a fortunately placed power line pole just
outside of the left field fence, made the
play-by-play broadeast without so much
as paying for a ticket into the game. This
was a distinet scoop inasmuch as the sta-
tion that had been awarded exclusive
privileges was sending out telegraphic re-
ports of the play instead of an on-the-spot
account,

The setup for this “stratosphere” broad-
cast was as follows: a ladder was set
against the power-line pole and a small
perch for the announcer fastened near the
top of it. With an eyeshade and a pair of
strong field glasses, the air reporter was
ready to give a graphic account of the
series, The “control room"” was set up in

a motor car where portable amplifying
equipment fed the broadcast to WKY's

MECHANICS

transmitter over tele-
phone wires.

A veteran NBC special
broadcaster showed rare
ingenuity in getting a
visiting queen on the air.
When he placed a micro-
phone in front of her, she
flatly refused to speak.
He didn't argue with Her
Majesty but a few hours
later he wrapped the mi-
crophone in a large bou-
quet before her at a wel-
coming dinner, and thus
picked up every word of
her conversation for the

v

o

Center, “control room” for game broadcast set up
in aute. Bottom, Larry Fisk, remote pichup engi-
neer for Columbia, in action af special broadcast
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radio audience. Behind these

broadcasts—both those planned
ahead of time and those put on
at the eleventh hour—is a strange
combination of courage, prepar-
edness, enterprise and luck.

The classic experience in this
pulsating work is accredited to
Paul Douglas. It was in connec-
tion with his eyewitness account
of the search for the debris of the
“Akron” dirigible upon the storm-
tossed Atlantie, and the unantici-
pated broadcast of the crack-up
to the ill-fated blimp “J-2,” which
was on its way to the scene of the
first disaster.

Douglas was awakened at 5:00
am. and told to report immedi-
ately to the Long Island airport.
Henry Grossman, chief of Colum-
bia's field engineering depart-
ment, piled short-wave receiving
and transmitting equipment into
a taxi and rushed to meet him.

A rainy gale was blowing and
upon their arrival at the airport it
was discovered a single-motored
land job was the only plane avail-
able. It was Grossman's intention
to direct the pilot first to Atlantic
City where they would drop a
short-wave receiving set to a
waiting engineer. However, the
plane was too heavily laden to
take off so they had to leave be-
hind the auxiliary short-wave
equipment, L

Flying over New York with a
dangerously low ceiling, the ship
headed toward the Jersey coast.
En route, they witnessed the sec-
ond disaster of that tragic day.
Beneath the plane in which the
broadcasters were flying, the

blimp “J-2" blew up. The crippled .

gondola and torn fabrie crashed
into the sea, and so Douglas, upon
landing at Atlantie City, rushed to
the Columbia transmitter there to
deliver a hasty account of the
“crash of the “J-2."

While the plane was being re-
fueled, the short-wave receiving
set was unloaded and delivered to

{Continued to page 124A)
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Top, Quin Ryan of WGN interviews a lion. Center, a novelty
broadcast in Chinese telephone exchange in San Francisco.

G

Bottaem, in control room during breadcast of fleet’s arrival
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Four-Place Plane Flies Faster on Less Power

This trim craft, designed for sports or utility, uses less horsepower to attain a speed of nearly 200 miles
per hour. lts comfortable cabin has places for four passengers and baggage space is provided

Fifty to seventy miles an hour faster
than similar size ships, a new four-place
plane requires only 205 horsepower while
cruising at 198 miles per hour at 12,500
feet, Other planes with this performance
have engines with twice the horsepower.
Its wing span is thirty-eight feet and the
fuselage is twenty-five feet eight inches

long. The plane is powered with a new
series nine-cylinder engine which devel-
ops 330 horsepower for the takeoff. In ad-
dition to the four passengers, the ship car-
ries 120 ?;]Egg,nf baggage. The motor is
completély cowled and a controllable
pitch propeller is standard equipment.
Cruising range is 1,000 miles.

é /Silll of Auto, Driver Tested b}r Reaction to Road Picture
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Ry reactions to the pictured hazards are re-.

How quickly a driver reacts to stop
-, signs and obstacles on the highway is giv-
en a practical test by a moving picture
which depicts actual road conditions. The
motorist sits in a regulation automobile
seat and operates the brake pedal a
steering wheel as he would under m.-dl-":'
nary circumstances. But he faces a mo
ing picture simulating a road trip, and his

corded ug.}mtrummts

umber of Feathers on a Bi
Varies According to Season

By actual count, the feathers in a bi
coat vary in number at different seaso
Dr. Alexander Wetmure, asms‘t.ant sec

es of year found the &pﬁﬁi}

>

at various ti



declines steadily from
early spring until the end
of summer, Then the bird
-i acquires its new “suit,”
good for a year. Most of
the new feathers come in
at once, but some are
Co added with colder weath-
er. Birds that migrate
south early, however,
grow their complete new
outfit before they travel.

Handy Tool Cuts
New Tread on
Smooth Tire

Treads can be cut on
mooth tires with an elec-
jc regroover which uses
venty-five watt, 110 to
120-volt current, alter-
nating or direct. The
blade is adjustable to any
depth from one-thirty-
second to one-half inch.
The cutters are ground
to razor-edge keenness.
A pressure knob on the
end of the handle makes
the tool easy to operate.
Regrooving a tire takes
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Water Skis Give Rider Thrill

on Crest of Towboat’s Wake .’
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French swimmer execufes a neat turn behind a motorboat on the River
Seine at Paris, his water skis riding a crest of the swell

Surf riding on water skis is the latest sport for swimm
seeking a thrill. Instead of poising on a single aquapla
the rider is towed on two skis slightly wider than those

Handy tool plugs into nearest sochef and regrooves
t:.rnr wlﬂm tread

2 eet: ;P thd air.
» "‘.J'.“-"-'-u"* 4

used in winter sports. The nautical skis

J
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were introduced at Paris by a Frenr:h_.

swimmer whe-glided behind a pnwerboat
on the Seine, clinging to a single towrope.

Jléei?; Light Shot from Pistol

gHus Intruder Away
Plstuls et of light—the

“Very"” light that'blazed over the lines at
nig uring the warld war—are being
used to protect homes and farms against
intruders, Prowlers take to their heels
when the Very light, as bright as noonday,
bursts overhead. One woman hearing a
burglar in her home frightened him away
by firing her Very pistol into the sky, and
in the intense light she was able to iden-
tify the criminal. It is a protection, too,
against wild animals mvadmg ranches.
The pistol shoots a light sh
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Top, the speedster on recard-

breaking run. Bottom, lowering
the craft te the water. Naote

\\ the big outboard motor

Barely skimming “the surface in his
* bouncing outboard motorboat, Jean Dupuy
set_a-new-world's record of seventy-five
miles per hour for that type of craft. The
hull was designed by the driver and was
fitted with a 105-horsepower engine. The
record run was made on the Seine river
near Suresnes, France. J. B. Coleman of
the United States had held the record un-
til Dupuy established the new mark for
outboard drivers.

E]ectnr.:ltv Does Work of Man
D for Five Cents a Day

What the average farm hapd can .do in
a month, an electric motof will .do for
about $1.3ﬂ worth of current, Tests have
demonstrated that the average person
cannot work at a rate of mofe than one-
eighth horsepower through an eight-hour
day, or a total of one-horsepower hour of
work. That much effort will lift forty
~tons of hay to a loft twenty feet up; shell
five bushels of corn, or churn 100 pounds
of butter. A small motor would do any of
“those chores for five cents, at a nickel per
kilowatt-hour.
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{[Names and addresses of manufacturers
and dealers in articles described in this
magazine will be furnished by our Bureau
of Information upon request accompanied
by stamped, self-addressed envelope.
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Outboard Record Pushed Up to Seventy-Five
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Chemist Mows Cotton Like Hay 3
:[ ind Digests It in Vats ¥ | .
lfifh5 misfry may put an end to the rq- ::
mantie traditions of southern cotton plan- P

tations. Instead of gangs of negro cotton
pickers moving through the fields singing "
plantation melodies, the future may see .,
mechanical reapers mowing densely plant-
ed acres of cotton, stalks and all. Rather
than picking the hc-l].s by hand or machine, -.,

Dr. Frank K. Cameromn of the University, »4
of North Cargli oposes growing cot-"

Y, ha:veﬁ:ﬁnﬂ:e plz?
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grmdmg 11'. to puwder,
then treating it chemi-
cally. First the oil would
be extracted, then both
cotton and stalks would
be digested into alpha
cellulose, base material
for making rayon and
other cellulose products.
After several’ydarg of
experiments with this
method, Dr. Cameron be-
lieves it holds the solu-
tion of problems con-
fronting the cotton plant-
ers in the southern hill
country where tractors
and mechanical cotton
pickers cannot be used

Electri cai Map

Aids Pupil in

Geography

Students at an English
school “plug in” for their
gedgfaphy Jessons, using an electric map
instead of the conventional globe. The
map is covered with electrical sockets.
Plugging into the proper socket causes
one of the glass frames around the map to
light and show various details of the coun-
try selected. The map also shows the stu-
dents the districts from which d]fferent
products of thE wurld comes
_,r' | A -
oL

‘Flying

@ Fm: Phuios

ﬂ'.nhn nit

.tty Eeo rnpﬁy class

startling, due to itz high safety fagta

pupil plugs in on the proper hole to

|V
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Pancake’ Found Safe

from Sideslip and Tailspin

Erif | &5

This craft caused a laugh on first nﬁ:peurnnu but its performance ujps

Somewhat resembling "a” giant pancake,
an odd-looking plane tested recently off
unusual safety. Repeated maneuvers by
the pilot failed to throw the craft into a
sideslip”or a tailspin and the tests showed
other factors of airworthiness unusual to
the small plane. A ecircular compound
wing of radical design is the cause of thes
ship’s odd appearance.

flnsnﬂahng Wall of House
S Saves Sixteen Degrees
u 4 Insulation of the outsfde wal}of

% . a house can save sikteen degrees’

" or more of heat as compared with ¥
the house lacking insulation. On
an eight-below-zero day, with in- - .
door air temperature at seventy-
two degrees, the temperature of
the wall of an average frame .
house would be about sixty de-
grees; on the windy side of the
house the wall might be only”
fifty-two degrees, If the same &
wall is heat insulated, its inside .* kL
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'ﬂ’z&rttstry in Wrought Iron
Revives an Ancient Craft

earth structures show
high electrical resistance
it is likely oil and gas are
present. Then the teacup
cannon is sent down to
the lowest level promis-
ing oil production, and
shoots holes through the
steel casing.

A B
I Steel Tube™ 0;)
Tums Fish to =
Stock Food \

To be used in convert
ing fish into meal for
feeding stock and poul-s
try, a huge steel tuha@
weighing 50,000 poun
was délivered recently to)
-a 'Par.'lﬂr.- coast fisheries.

com e tubeis fe
feet in diameter and six=
ty-five feet long. Fish ~

.y

L Swrm of t.ﬁe artists’ objects which blacksmiths are manufacturing at their
; orm Demand for wrought-iren work iz growing

[

},
" .ﬁdaptanun of an ancient art to the work
» 4 of supplying modern articles is putting
blacksmiths to work in England. En-
couraged to send their work to London,
country blacksmiths are producihg some
beautiful examples of wrought-iron work,
including lamps for porches and interiors.
. The work is a combination of the old and
the new, modern designs being turned out
at the forges in the manner of the ancient
craft. Changing industrial ‘conditions had
almost eliminated the blacksmith én Eng-
land, but dozens of them are busy now,

suPplyuithe new demand. .
»

"5

g

,-; eacup Gun” Used to Tap Oil
Blasts through Steel Casme

Cannon shaped like a teacup, aind no
larger, are being used to blast. holes
through steel casing in opening*new oil
~ wells, These guns fire .45 calibeLconical
steel bullets and can perforate steel. In
" using them, a hole is first sunk in Starch of
oil and sealed off with steel pipe as fast as
it is drilled. When it is as deep as+desired,
sensitive electrodes are dropped dp%mn to

meal, manufactured from
sardines, has a high pro- ‘3
tein value, sixty to sevs.
enty per cent, giving it a bfg adlrantafj
over some other stock and poultry foods.:

In the process of being turned into meawi Y
the fish are cooked and then the oil ig
pressed out and collected in drums. Nex

the fish go to the giant drying tube Wh-szé-J

worked gradually to the other end by baf-.
fle p.l;lT.Lb Grinding #s the final step

r’i?'

1':_“

£
they are subjected to heated air and "g

¥ oV B

This big pipe is a drier used to convert fish inte
meal for various purposes

oD Al NN L g, L
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Growing Trees Changed to Fit the Se:Jhgfbsn:aut:uf’T g

Visitors to Rockefeller

Center in New York have :
been pugzled-yThe Trees

in the sunken plaza. At
Christmas, the trees were
evergreens, in the spring
they were apple or pear
trees, during midsummer
they were maples and in
the fall another variety.
No matter what the sea-
son the trees appeared to
be the kind suitable to
the occasion. The secret
is that these trees are
changed frequently. With
roots and native soil
wrapped carefully in
burlap, they are trans-
ported by truck from a
distant nursery. Some
are in full bloom or foli-
age. In the plaza, the
trees are set up, the bases
being placed on wooden

framework and braced. Then the base is to the sunken plaza always sees an at-- ¢

concealed in a wooden box.

Workmen at their tash of changing trees to suit the season., Note how
tree roots are concealed by the boxlike Frames e

| L
-

Thus, regard- tractive group of trees, growing as though - "«

less of the season of the year, the visitor they had been planted there years before. ¢

Boatman Wears Gas Mask for Voyage through Sewer -

F6TX. S

Dressed as though
starting on a voyage
through the infernal re-
gions, this boatman is
merely prepared for any "
emergency during an in- v
spection trip through a
Los Angeles sewer. He
wears a gas mask and
helmet equipped with a
lamp, and has a radio set
to keep in touch with the
world above., The navi-
gator is Ruben F, Brown,
assistant superintendent
of sewer maintenance,
and his duty requires a ’
six-mile voyage to deter-
mine the condition of the
sewer walls.

( When you're touring six miles of Los Angeles
""G} r o .; g sewer you must be dressed for the occasion
L
f
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ADVENTURES of

RIS N

By Charles Morrow Wilson

OU have heard much recently of ex-
plorers hunting for dangerous beasts
and death-dealing reptiles—bold men and
women who go to the far corners of the
earth and “bring 'em home alive.”
Equally romantic and no less brave are
our plant explorers, men and women who
roam wild countries in quest of valuable
herbs, shrubs and crops that may add

s i by s 0
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e L e Above, most of our vegetables

and fruits are immigrants from
foreign lands. Left, searching
for disecase-résistant sugar cane

wealth and variety to the
nation’s agriculture and
industries, Searchers
after wild plants “bring
'em home a-growing.”
Actually the work of
plant hunters of today
and times past supplies
most of the food we eat,
the clothes we wear and an enormous
number of other materials which help
make our lives happy.

Plant introduction is one of the oldest
activities of man, and one of the newest.
Knowles A. Ryerson, in charge of the di-
vision of foreign plant introduction of the
department of agriculture says the first
organized expedition for collecting plants
was that of a queen of Egypt who about

. 1,500 B.C. sent ships to the Land of Punt
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PLANT HUNTERS

to secure and bring home
incense trees,
Successful countries
and colonies of the world
have been made so large-
ly by botany. Java and
Ceylon became rich from
growing coffee introduced
from Arabia, and tea in-
troduced from Siam.
Rubber from Brazil has
brought wealth to islands
of the East Indies. Cot-
ton brought to the United
States from North Africa
has given us our great
export crop. America
gave the rest of the world
corn and tobacco, but
other countries have giv-
en us virtually all the
great crops which now
flourish in the United
States. According to the
departmentof agriculture,
more than 87,000 new
kinds of plants have been
imported into America
during the past thirty-
two years. And Ameri-
can plant hunters, both
private citizens and em-
ployes of the division of
plant introduction, still
search far and near for
new plant species.
Among recent out-
standing plant-hunting
expeditions have been
the Brandes expedition
to New Guinea to gather
wild canes for use in : S
breeding a disease-resist- " ::h

ant sugar cane; the Beat-
tie expedition to the
Orient for the collection
of blight-resistant chest-
nuts, the commercial
source of tannin, used in
leather goods; the Dor-

*1-

. New lettuce introduced from Scandinavia, and donkey and cart used by
sett-Morse EXPEdltlﬂn to plant hunters in China te carry supplies

MM@/{ 26. "7!”- Pl . ™



X ary
244 © . °

o Mk T e

POPULAR MECVHANICS

ability to transplant a plant to a
growing condition resembling that
of its native state; knowledge of
basic plant species and the pa-
tience to wait, cultivate and im-
prove. There are few proven rules
in plant adaptation. The best ref-
erence literature is a standard
botany text, or an authentic guide-
book of American plants. You can
obtain practical instruction or ex-

& perience in plant budding, graft-

ing and pollination from the agri-
cultural extension service of your
state or the federal department of
agriculture. Remember also that
plant introduction requires care-
ful tillage and proper soil, water
and sunlight,

the Orient which brought back 4,000 types
of soybeans and other legumes; the Ryer-
son-Alderman-Leslie expedition to Man-
itoba and Saskatchewan for hardy types
] of apples and plums; the Westover-White-
house expedition to Russia, Turkestan and
Persia for wilt-resistant alfalfa; the Nixon
expedition to Iraq for rain-resistant dates;
the Dickson expedition to Russia for rust-
resisting wheats; the Ryerson-Westover
expedition to Spain and North Africa for
citrus and deciduous rootstocks, and the
MacMillan-Erlanson expedition to Mex-
\ico, Peru, Bolivia and Chile for tuber-
ing Solanums for use in developing
disease-resistant varieties of potatoes.
Yet there is always a chance that the
greatest of all plant hunters may be the
Q"}‘ person who performs exploration in his
K\ own community. He may locate a native
herb or shrub which with proper care and
, development-may become a great crop of
tomorrow. Joel P. Wilson, an amateur
\_}_’Etyﬂt of Landon Miss., developed a na-
ive oak acorn with virtually the identical
flavor and nutritive value of a fine pecan.
Successful plant hunting requires no
expensive equipment. It does require the

hals 1 [ JR-C

'
'] r
“ . |

American plant hunter in Ecuador, and a close-up
of the budding operation

Plant hunting and adaptation to the field
or garden bring a challenge to the home
mechanic interested in providing the best
means for germinating seed, placing or
covering roots and bulbs and offering
shade and moisture similar to the native
conditions of the plant. Forest flowers or
herbs usually require slatted or ventilat-
ed coverings, Swamp plants need suitable
watering devices. Plants liking acid or
nonacid soils require duplication of these
native conditions.

One of the hardest chores is to protect
the newcomer from insect enemies or dis-
eases of neighboring plants and to protect

{Continued to page 118A)
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Robot Weather %)Bserver couts Upper A1r

robot uhsewers intcn the upper
air is the outlook as the result
of a recent experiment. A new
device, called a radiometeorograph, was
carried far into the stratosphere by a
sounding balloon. Equipped with two sen-
sitive elements which reacted to changes
in temperature and pressure, the device
automatically relayed weather data by
radio to properly tuned receivers. The
whole device was inclosed in Cellophane.
On the ground the signals from the midget
transmitter were picked up and tape-
punching mechanism produced a record
in the form of ticker tape. The spacing
between perforations on the tape, which
corresponded to the signals, was measured
by a special device and the temperature
and pressure at different levels were cal-
culated from the measurements. By the
same process was determined the eleva-
tion of the instrument. Sounding balloons
of the type used in the experiment usually
rise fifteen to twenty miles before they
burst. A small parachute could be used to
break the radiometeorograph’s fall. In ad-
dition to rising to heights at present im-

L)\ MM Zﬁ {0

.|l
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Sending up the radio-transmitting balloon.
Right, closeup of the weather recording
and transmitting apparatus, enclosed in
Cellophane. Left, tape records signals
from the robot weather abserver

ey

possible for the airplane and the man-
carrying balloon, the device would flash
immediate weather reports, eliminating
the delay encountered with small free
baLlnans and recording instruments.

¢ 74
Waterpruuf Flashlight Is Made
in Flexible Rubber Case

For work under water or in damp
dusty conditions, a waterproof flashligh
is being manufac-

0 tured. Its case i

# of flexible rubber

| with only one

' ﬂ opening at the

: spotlight end. This
end is of unbreak- d

W " able glass fitted,
WL . airtight, into the ~
rubber case. The e.l

buttons for turning the light and off

are mnljfﬁm the rubber. Zi -
R o Y o
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Giant Zeppelm Laﬂﬁi:ﬁés U. S.-Germany Line

Top, sunrize above the clouds, as it appeared through
the eyve of Sir Hubert Wilkins' eamera from a win-
dow of the “Hindenburg's” gondola. Note whirring
propellers and the watere of the Atlantic far below.
Right, unusual picture made inside the motor gon-
dola shows mechanic watching one of the gilant mo-
tors. Bottom, pilot aof the wheel wotches the com-
pass us the great ship soars over the Atlantic
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Inaugurating commercial
air service hetween the
United States and Ger-
many, the gfant German
zeppelin, “Hindenburg,”
accomplished the maiden
round trip in approximate-
ly 110 hours, crossing to
Lakehurst, N, J,, in a lit-
tle under sixty-two hours
and returning to its home
airport in slightly more
than forty-nine hours.
Several flights have been

|
1

=
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planned for the summer.
Fifty passengers can be
accommodated comfort-
ably in the 813-foot
ship. Four Diesel mo-
tors propel the great
craft at a top speed of
about ninety miles per
hour, using some fifteen
thousand gallons of oil
for the transatlantic trip
of about 3,000 miles.
The motors develop

4,200 horsepower. Al-
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though the great gas cells
are filled with the highly
inflammable hydrogen,
passengers are permitted
to smoke in certain care-
fully restricted parts of
the passenger compart-
ment. A radio station
aboard the ship handles
weather reports, news
.dispatches and messages
for passengers. Unusual
accommodations are pro-
vided for the passengers,
alarge observation prom-
enade, comfortable cab-
ins and dining saloon be-
ing among the features.
Round-trip fare on the

maiden voyage w:ﬁﬂ

Carburetor Ad.
Auto to Run
on Qil

For converting the gas-
oline-powered automo-
bile into an oil burner, a
centrifugal ecarburetor
has been introduced in
Germany. It permits the
use of heavy oil, which
is much cheaper than
gasoline, without altera-
tion of the engine. The
carburetor operates like
a turbine, spraying the
oil in vapor form into the
eylinders.

i PDPU

ki, LR

&

. ]

"v

*

LAR AIECHANIC S

,\J * . £ &
f L

247

Mowvies or Snapshots Filmed

by Triple-

A ction Camera
09 uta Mng

v

Top, the three-way camera and “movie book™ thot simulates motion pic-
ture when thumbed over., Below, inserting film magazine into camera

Movies for vour home projector, snapshots for your al-_

bum, or a “movie book” of action pictures—all three are in
the repertoire of an inexpensive camera for amateurs. It

' LAt

-'C’-'b?utnr

for converting ﬂMﬂ- ail burner is
lhnwm attached bmﬂnq

Usma el & o,

Y |

san make regulation sixteen-millimeter motion pictures to

be shown on a screen, or movie books
which give the impression of action when
thumbed through rapidly. By a turn of
the starting button it can be converted
into a still camera taking forty west-
pocket size snapshots. It is a magazine-
loading model requiring no threading of
film. Three lens apertures are provided,
with universal focus.

@[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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; . Tap, right, table made of cut poles and bark. Below, right,
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handy tent with a “front porch™

ob Becker

AMPING attracts thousands of new
recruits every year. Automobile trail-
ers, inexpensive but roomy and conven-
ient tents, collapsible beds, tricky dining
tables, gasoline stoves easy to operate, and
other new equipment enable the camper
today to get his fun outdoors with a maxi-
mum of comfort. There are so many new
tricks to the game of living outdoors that
you don’t need to “rough it” very much.
Here are some suggestions for the per-
son considering a wvacation involving
camping and cooking outdoors. Although
many campers prefer a gas stove with an
oven attached, the camper who likes a

wood-burning stove will find a handy out-
fit available. The top of the stove will
accommodate several cooking utensils. At-
tached to the side is a small oven so you

can grill a fish or boil potatoes while the .

oven is baking hot biscuits. The stove
can be folded up in a small space.
For one unaccustomed to cooking over

L

a wood fire, turning out a meal is no easy,”

task. Moreover, at some camp sites it is
not always easy to get the right kind of
wood. Incidentally, woods vary greatly

in their adaptability for cocking. Pine'

makes a hot, quick fire but a pine fire is

apt to burn up everything because the.

heat is too intense. Hard maple doesn't
ignite easily but is ideal when it has
- a i r

J
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of long-lasting coals.
Hemlock bark is excellent. Hickory, slow
to ignite, produces an even, hot tire, Tam-
arack makes a hot, Aame but elm
and poplar are not very good for cooking.

Since the camp cook has his problems
with wood, the little gas stove with an
oven is a boon to the camper who wants
the minimum amount of trouble. The col-
lapsible reflector oven is the standby for
the go-light camper. It’s also the handy
helper of the canoe camper who must save
weight. This oven is for use with an open
wood fire or a stone fireplace. It doesn't
weigh much, folds flat when not in use
and will bake biscuits, bannock, a camp
pie, or a fish while the rest of the meal is

burned to a bhed

intense

Top, gasoline
stove. Bottem, folding even for use with wood fire

Wall tents with wood stoves outside.

being prepared. When the camp cook tries
for the first time to juggle a number of hot
dishes he has a hard time finding anything
that will save his fingers. At last the cook
has a “weapon” that makes this easy. It is
a holder with so many “teeth” it looks like
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the mouth of a shark.
Open its jaws, clamp it
on the pot and up it
comes. The heavier the
weight, the firmer the
jaws clamp down.

The old days when
campers sat on the
ground or a stump to eat
are gone for quite inex-
pensive dining tables now
are available. One table
folds into a neat box three feet long, four-
teen inches wide and about three and
one-half inches deep. It can be assembled
in less than a minute. The box container
becomes the top, it automatically braces
itself and at each corner is a little seat.

There are tents for every purse and
every size of party. If you are taking the
family, get a tent with a “front porch,”
one of the square “marquee” type with
an extension in front, When it rains you
can cook under cover. And by taking
along an extra tarpaulin to drop from one
side of the extension to keep wind and
rain from blowing on the cooking opera-
tions you can be snug and comfortable
regardless of weather. There is a square

¥
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tent without poles which is ideal
for the motor camper. Another
has an awning extension in front
and a wall at the back. It's inex-
pensive, too. You can cut some
corners on expenses, but a trip
can be ruined if the tent is too
small or inconvenient to handle.
If there is anything that sends
the novice home more tired than
when he started, it's trying to
sleep on a poor bed. The air mat-
tress and light sleeping bag is best
for many camping trips, especial-
ly those requiring a fellow to
watch the weight of his outfit, but
the average camper unused to
spending much time outdoors may
find it best to buy a light folding
bed or cot. They can be fixed up
with a mattress and thus equipped

Top, wood stove or grill with oven attached. Below, comfortable tent for
motor campers. Note the “porch” with side curtains

are quite comfortable. One with bands of
metal to support the sleeper is a good bet
because the metal serves as springs. It is
strong, too, and can be taken down or put
up in a hurry. Many veterans use a rub-
ber pillow. Other kinds are so bulky that
the rubber inflatable pillow which can be
“blown up” in a hurry is a real asset.

Which shall it be—blankets or sleeping -
bags? The answer is found in the per-
sonal preference and pogcketbook of the
camper, Some people are uncomfortable
when they try to sleep between woolen
blankets. So don’t forget sheets—if you
want them.

Don't forget metal cups, cooking spoons

(Continued to page 134A)
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" the trunk of a great tree,
' steel cables 7,700 feet
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Golden Gate Bndge Hangs on Mighty Rope

Bound together in a
mighty rope as thick as

Jdong carry the weight of
the Golden Gate bridge
which is to lin an
Francisco and Marin
co spanning the

co bay. There are about
27,500 steel wires spun

form this mammoth ca-
ble, which is thirty-six
_and one-half inches in

" diameter. l : :'
‘{Z'

hw Washer Mo
to Recharge
Battery

Using the excess power

motor, a generator can
charge the batteries of
your automobile or radio
while the weekly family

washing goes through the _
machine. This method is

Auseful and economical
where electric current is
not available, The gen-

erator, delivering ten amperes per hour at

Gate bridge is

Some conception of thr mmhr of lhp xl‘eri‘ rnbh-s supporting the Golden

d this picture

Gas Tréatment Saves Oranges

six volts, is connected to the gasoline mo- "%
o~ tor of the washer by a flexible shaft. "% from Green and Blue Molds
- -i - Green and blue molds, destructive ene-
4~ mies of oranges, lemons and other citrus

Flexible shaft an_ generat
haft of was nﬂl'rh

3

te charge battery

7~

—

plugs inte socket on /

{ IW{,, : r’uvt*»m*ﬂ‘

fruits in storage and transit, are being
fought with the aid of a gas treatment de-
veloped the Univer-

= sity of California citrus experiment sta-

tion. NILTOg richloride, and
compatatively brief exposures to wvery

LA

4 Chlorine alone is also effective but it
harms the fruit. Experiments have been
Lundu-‘.led with other chlorine compounds

and some of them offer prum:se hut as *

yet are considerably more
ﬂ%e nitrogen tnchlqnde

i

b b BRI SE

. small quantities of it have proved deadly .
w.to the mold fungi, reducing spoilage as
much as fifty to seventy-five per cent. -
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na y an WIth equ
Eiectrlcal Eﬂﬁl‘g? of Brain dispatchi| It is a small box with electricall
Is Recorded on Tape

J
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charged wires stretching across the top,
quarter inch apart, and the moment an
insect alights on a wire it is killed.
¢
' Stop“and-Go Escalator Moves %
Only if It Has Passengers
Moving stairways in department store
" and elsewhere waste power by running
‘continuously whether or not there
passengers and a method has been found
to operate them only when passengers are
aboard, the electric eye and a timer solv-
¥ ing the problem. With the photuelecttﬁ%
cell and beam it was easy to start the es-
calator when a passenger stepped abuart 3
- and it was also a-simple matter to sto
~ with another eye when the passengef .
s stepped off, but if several passengers were
ng the stairway would stop by t}u_@ﬁ;"
i~ method as soon as the first stepped off. S%
Sa timing device is used instead. It w
found, for instance, that a certain stalrway '
_%required thirty seconds for its ascent, so
the electrie eye was placed at the h{:tmmﬂ
|_~and connected to a timer which npera
thr_ stairway for thirty-five seconds. Thv.u{'rl
it always stops thirty-five seconds af

f-‘
A

Electrical impulses generated in the ﬁ“mnn brain
are measured and recorded by this “meter”

Have you had your brain meter read? A
measurable electric current is generated
in the human brain, and can.be recorded
with scientific instruments

i ientific i . Dr. Hall
Davis of the Harvard medical fae-_

ulty demonstrated before a convention of .
physicians the method of recording on a
moving tape the electrical impulses ema- «
nating from the brain.

ey

ctric Chmr" Lures Flies
' to Death on Wires

Death in the |
“electrie chair” is
the penalty fo
being a house fly
today. What t
fly paper and poi
son dish and fly
swatter have d-:mb
for years, the

LSRERET|  electric ixt r
’“Ji N )n -

h.r'*

the last passenger interrupts the beam.

§- > of)
Auto Axle Puller Saves Time 6
on Repairing Breaks T 7

Actd _&%fv[ 34\
Shoming construction of axle pullerfand Rhe simple
manner in which it is used

Designed to pull broken stubs without
removing the differential, an inexpensi
axle pu]l:ar saves time and expense on re- .
"

W

-
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pairing automobile and
truck axles. The tool
consists of a round wood-
en handle, squared off at
one end to permit at-

IECHANICS

tachment of four carbon
steel spring jaws. A steel
casing is then passed over
the jaws and the handle.
By moving the casing for-
ward, the jaws are com-
pressed, giving a firm

grip on the axle sty. \3 i

Oil-Burning Heater
Operates without
Electric Blower

To produce an air=-
conditioning heating plant
which will not be affect-
ed by interruption of
electric power, one man-
ufacturer has devised an

-~
L

Truck Rides “Clock Hand”
to Test Highway Pavement

oil burner which can op-
erate with natural draft
if the electric blower
stops. The fuel is also atomized without
electric or mechanical means., il is piped
into the burner bowl, which contains a
certain amount of carbon acting as a wick
to absorb the oil and help vaporize it. Ra-
diant heat from the pilot or the main flame
changes the oil to vapor. Air reaches the
burner through the side walls by natural
draft and a blower, but the fire can be
kept up with t(lf nafural draft alone.

Cut-away drawing ng plant which
ﬂld‘ can npirnt:g' electric bl

.wrench is avail-

—

. d??hy wo)ﬁfﬂ -
L. \ gL

ni.:‘-f

.-? Ill J'|: r .r‘ r“-
Steel arm revelves dui.'ﬁwru :fr:umg' Fwelve-ton track around roadway at
rim of circle to test highway paving materials

Riding 'round and 'round as though on
the tip of a giant clock hand, a twelve-ton
truck tests paving surfaces for road build-
ers in England. Various surfacing materi-
als are laid on the road around the cir-
cumference of the great circle, and the
lorry, attached to the long arm extending

fl'ﬂﬂ'l the car;fg is propelled electrically,

Wrench for Pipes Near Wall
Has Angle-Set‘f

With its handle
set an angle from
the jaw, a new

able for use on
pipes mounted
against the wall
The angle-set
handle gives add-
ed leverage. An
accurate built-in
pipe scale on the
hook jaw is handy.
The wrench may
be used also. for -
or




Adjustable wire bracket
fastened to erib, left, holds
baby's bottle. Right, sponge
rubber mop cleans uphol-
stery, floors or walls, eras-
ing and piching up dirt

One way lo increase radiator efficiency.
shown at left, is to place a screen of alu-
minum foil between radiator and wall.
Intended primarily to reflect heat toward
the center of the room and away from
the wall, it alse protects wall surfaces,
drapes and curtains from dirt. The screen
- is fostened to the radiator, out of sight
A boon to the householder whose duty it
is to carve is the roast clamp, below.
Locking the tongs around a roast of beef,
leg of lamb or baked ham, the host can
hold the meat firmly while he earves




Knitted jersey “"sweaters"” for bever-
age glasses serve the dual purpose of
keeping the fingers dry and aveoiding
stains on the table. Bezidesx, fh!_‘y are

attractive and colorful
/ L ¥ § Faor stormy weather afloat,

S there's a non-tipping

"
.

vy

-

Window washing can be made sale and | haolder, bBelow, for your
comiartable. At the right ix a sturdy . cochtail glass. Let the
fnefal seat which iz securely attached boat weallow as it may, the

inside the window by clamp hooks [ts _ - tambler “Aoats™ upright
high bock iz an added sofepuard T he
chair foldy Aat when net in use, Be-
low, rubber eaps of various mizes form
. an air-tight seal for bottles in the res
2 trigerator or the traveling case
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Cigar Bands Offer Collector the watch runs properly. There are two

Latest Idea for H be?, forms, one requiring no gears f-:}_r the com-
pass to operate, the other having a gear

arrangement. Both forms require that the
hour hand of the watch be pointed in the
direction of the sun, whereupon the in-
strument indicates north and the direction
in which the user is traveling. Operation
is automatie. The instrument is construct-
ed on the principle of proper corelation-
ship of the correct position of the hour
hand, the position of the visible sun and
the earthly longitude of the observer and
the instrument. When clouds conceal the
sun, the method known to woodsmen and
boy scouts is employed. The observer
holds the point of his knife blade upright
upon a horizontal sheet of white paper or
upon his thumbnail and slowly turns
around in his tracks in a clearing. As he
turns, the knife and paper are held still.
Eventually he will find a place where the
knife blade casts a more distinet shadow.
Then, while standing still, he slowly ro-
tates the knife blade until he brings th
knife-blade shadow to its narrowest and
: sharpest point. At that position, the ob-
h“- Exhibiting a variation of staﬂmﬂhﬁlﬂg Tflcﬁe el thE PlﬂnE Df ‘thE knle hla&ﬂ s
. i bunds veihaved Frimy slgevs the sun are in line and the observer i

.“ 3 facl%g
r Something new to collect is exhibited C

by a California boy who has 3,000 cigar : J
bands. The collection was started thirty TJ:Y ree-Dollar Auto Is Ru >

years ago by a relative and some of the by Washmg-Machme Motor ,
&Y bands are from cigars no longer made. ' E
- T ‘

'&L’Q (g\Vatch and Solar Compass

in S.d %e Instrument
Mea'lg;ﬂf ¢t

ctn% %me‘ﬁlﬁ'ﬂ ‘?ﬂ'}rectiun

are incorporated into the same instrument
which does not depend upon magnetism
™ in serving as a compass. The device per-
forms the service
of a watch in the
usual manner, As

a solar compass, Ay
its hands are set One-half horsepower motor drives this baby auts

eighty mil a gall f gasoline
at the proper time ighty miles on a gallon of g Q

for the particular At a cost of just three dollars a Rock
location in which yille, Md., boy built himself a midgats
it is to be used automobile that runs eighty miles on @ °
and no further gallon ¢f gasoline at a speed of ten miles
SEtting is neces- an he It is powered by a one-half

. — long as ho -machine motor.
\ G I T i 9)34"’“‘




{IGHT metal tubes are
used in this four-
band kit set which is de-
signed for home assem-
bly. Although the ecircuit
is of advanced tvpe, the
complicated coil-switch-
ing unit is factory wired,
balanced and adjusted so
that any amateur experi-
menter with few tools can
complete the receiver.

The metal base and
front panel are drilled for
mounting the various
parts which include a
built-in power supply.
This compact chassis may
be installed in vour old
console or housed in a ta-
ble cabinet if preferred.

A close-up view of the
4-band coil unit, with the
shielding removed from one side to show
the pre-balanced coil and switching ar-
rangement, appears in the insert photo.
The completed set is shown in the photo
at lower right.

Qutstanding features include iron-core
i.f. transformers, for super-selectivity and
gain; beat-frequency oscillator, for ease in
locating foreign stations; automatic vol-
ume control and switch for speaker or
phones. Complete wiring plans are in-
cluded with the foundation kit of parts.




AI. PANEL
FOR MOUNTING

By M. N. Beitman

AHYDNE can build this inexpen-

sive vibrator-type B-power
unit and use it to replace regular
B-batteries in any battery-operated
receiver that employs a 6-volt stor-
age A-battery, and does not require
more than 135 volts at 42 milliam-
peres. This rating is ample for the
proper operation of most battery-
type broadcast sets now in use on
farms and other locations remote
from power lines.

Operating direct from the 6-volt
storage battery, it provides a con-
stant source of B-voltage with un-
usually trouble-free long life. With
this unit, and a wind-driven battery
charger, your receiver is always
ready for continuous operation although
yvou may live many miles from the nearest
power line. The heart of the B-eliminator
is a plug-in type, dual action, synchronous
vibrator, This easily replaceable unit in-
terrupts the 6-velt direct current from
the storage battery and also rectifies the
high-voltage output obtained from the
built-in step-up transformer.

in A
CABLE- - CORE™ ELUE VIBRATOR
PLLIG ™ P lr.!hm:l'i SOCHET
BACKET 25 H. I

CHOKE BFC

“F': Mu”f "";:

s e

) J_L TSl

A BMFD -L_v_—T—;—‘
ELl-r.r,jﬂ'rr i o Bt - =¥

g : —_y]
NOTE-SOCKETS A SMALL YELLOW 10 / '-WEAVY YELLOW g
TOM VIEW BRASS SHIELD IN CORE  Fig. 2 FRLECT
RED 4 A CABLE PLUG ) }
. A - SWITCH BOTTOM VIEW  Fiz .4

OUTSTANDING FEATURES

Long-life trouble-free operation from erdinary
six-volt storage battery; replaceable plug-in
type dual-action synechroneus wibratar; low
cost; easy to build and economical to oper-
ate; brings old-type battery sets up to date

VIBRATOR UMIT
(BOTTOM VIEW OF PLUG)




SIX-VOLT
STORAGE
BATTERY -

The entire eliminator is based
on a standard tested circuit, com-
pletely shielded to prevent noise
caused by radio-frequency radi-
ation., In order to obtain maxi-
mum efficiency, it is important
that the various parts be assem-
bled just as shown in the photos and dia-
grams. The metal case, base and vibrator
socket-mounting panel are detailed in
{Continued to page 140A)

w V——,

L [
*a i PE-HENRY 60-MA.
| ; s frf‘;‘ CHOWE
SIDE OF CASE ~ e, " (O TOP OF BASE)

“A"R.F. CHOKE E -

SOLDERED CABLE-PLU
1] ms‘r./ } SOCKET

£ GREEM (PRI

o POWER
B TRANSEORMER

- :
KOTE=- SOCMETS BOTTOM VIEW L Fie. 5
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Two-Tube Capacity-Operated Burglar Alarm
By Lewis Winner

THIS capacity-operated relay is similar
to the unit known as the “electric eye”
but it does not require a beam of light for
its operation. It can be used to ring a bell
a burglar alarm or to open or close any
external circuit for automatic devices em-
ployed to open doors, work a drinking
fountain, turn on advertising signs in win-
dows or other experimental arrangements.
The eireuit is a balanced spaced-control
variety, sensitive to the presence of a
person or any metallic body near the an-
tenna. There is nothing difficult about the
assembly or wiring, and the unit may be
operated from any 110-volt a.c. or d.c. line.
A dual-purpose type-85 tube is used as
an oscillator, the feedback of which is
controlled by the capacity of the antenna
system to the ground. As this capacity is
varied by the presence of a person or per-
sons near the antenna, the increased out-
put is fed to the grid of a type-76 amplifier
tube that operates a
small relay which
acts as an automatic
switch to control
any external circuit,
Although the
parts are not ex-
(Continued to

page 142A)
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.Eehul. easily made sofety de-
""mcc for preventing shocks from

¢ radio, public-address system or
imilar apparatus where high
49‘!1:3: is employed. The a.ec.
sline supply te the primary of

' the power transformer is cut off
_when door of eabinet is openetd

PORCELAIN
SOCKET
FASTENED TO
FRAME WITH
METAL ANGLE 7|

L_nw IRON BRACKETS FELT OR 4
TAFE
Homemade head-of-bed
mounting brackets for
Little Giant 4-tube
midget receiver described
in the March, 1938, is-
sue, or similar smali set

HuTCrif.l}'ll:l HOLD
= BRASS"U" PLUG

SMALL MACH

SCREWS
MOUNT
Ipper right, a sturdy chassis for CHASSIE TO
our short-wave receiver, or test BASE ™,
. easily formed from sheet metal.

Ilr""‘"“--'\\"I'n: arrangement provides ample

space for mounting controls, deing
ay with the usval separate front
panel., Lower right, protecting me-
terg in experimental apparatus
rom damage by stray currents.
luminum cup is held over the
eter by means of an 8-32 machine
crew threaded into bakelite strip.
he fixed condenser is connected
irectly across the meter termi-
als. Below, all-wave anfenna sys-
emn for receiuara-of-oll-tvies, com-
lete ready to install; no assem-
bling or pa?s required

HOLE THRERDED FOR 8-32
{ . MACH
r '..LS{'HEW

ﬂ’j ETER
]

N\ _PIECE

TER LEA ALUMINUM T OF
METER LEADS LEL.p BAKELITE

F37Y¥s O

Above, low- i'nu acorn tube socket __®
for ultra-short wav@receivery,
Below, edditional terminal strips .
eaxily added to homemade sets
without special mounting angles.

Left, old bakelite knobs drilled fofg -
machine serew or lﬂnx-lhnmi'rd'

brass rod, provide lead-in bushings - P
for Bringing antenna lead throught

thin walls or partitions; the same

idea may be used for making
“thru-panel” insulators when run-"

ning high-voltage leads thrnu;ﬁ

metal shields or bases

RLF. CURRENTS
BY-PASSED BY
Ll MFD. COMD.

o

2= BAKELITE KNOBS
SCREW HOLES —
MOUNTED DOWN

——— PANEL

SCREWS HOLD BOTH
TERMINAL STRIPS

1A A y '
-F‘,_&,rr ek = N o g
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3547,

JI attery Set

L?}.q_ AL
Is Portable

Midget

Three dry cells and three small B-bhat-
& teries are self-contained in this unusually
small battery receiver which is claimed to
operate about 300 hours before A-battery
replacement is necessary.

C

1". | ‘G - L @ L .
":Rb Piezo-Electric Crystal Calibrator
‘. Service men and experimenters can

" accurately calibrate receivers, test oscil-

i

T5ax Fom nCowor) A2 ML
oy (w170 hee-={80G KT

SCHEMATIC DUAGERAM

lators and laboratory apparatus with this
compact oscillator unit which employs a
piezo-electric crystal and one of the new\.
acorn-type tubes. It may be used to check ™ =
frequencies from 100 ke. to 20,000 ke. i

100 ke, steps; also 1,000 ke. to 50,000 k

in 1,000 ke. steps. A crystal oscillator

this deseription maintains a more consta
frequency than other devices commonl
used by service men and radio worke

Each instrument is individually calibrat

and said to be accurate to within .05

cent. The unit is housed in a bakelite case
and operates on any 110-volt, 60-cycle a.c.

line, Parts values and internal connec-
tions are shown in the schematic diagra
;Ewnu-Radiu in Carrying Case ‘&'
)

Travelers, and residents of summer
tels, can now supplement radio enterta
ment with selected phonograph records
means of this T-
tube portable
combination radio
receiver and pho-
nograph. It is com-
pletely self-con-
tained and may be
operated on either
alternating or di-
rect current. The
case is specially
designed to house
the radio chassis,
loud-speaker, -
phono turntable, motor and pick-up arm. _

It will be noted also that a partition is_'
provided for holding records. The loud-"
speaker, protected by a drop door, is lo- .
cated in *the front end of the case. All
controls are conveniently placed. The case
measures 27% by 13% by 10% in,, and the ~ #
unit weighs 40 pounds complete.

¢’ -f"x‘
@[ Blueprints covering radio construction ,,t
articles in past issues can be obtained for*

25 cents each; material lists are available _ #
without charge on receipt of postage.

.

NEXT MONTH—How to Build a Pre-Amplifier for Your All-Wave Receiver. This
inexpensive unit will enable you to log foreign stations that are beyond the reach
of your present set. Also—Beginners’ One-Tuber. Works on six flashlight bat-
teries, low cost, space-charge detector, crystal-set simplicity with tube performance.

i " ..."r
3 M - P‘A"r &
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N THE small cottage
where kitchen facilities
are met “by compromise,”
much can be added in the
way of convenience by
building this compact stor-
age unit. In faet, when it
is built in one corner of
the lounging room of the
average two-room cottage
or cabin, a separate kitch-
en is unnecessary. At first
impression, when the unit
is closed as in Fig, 1, yvou
will perhaps mistake it for
a chest—a permissible de-
ception made possible by
“the six dummy drawers.
But what a revelation when
:the unit is opened! A sink,

TAGE KITCHEN

When you enter this cottage, and
the kitchen ix closed, you will no
doubt mistake it for a chest. But
what a surprise to se¢ 50 many
things “unfold” when the unit iz
opened, exposing a sink, stove,
storage space and even a collap-
sible table, which ordinarily
forms the top of the “chest.” OF
course, the dummy drawers are
indispensable in carrying out the
deception

running water, an electric or gasoline
stove, drawers for cutlery and compart-
ments for dishes, utensils, groceries, etc.,
are instantly exposed to view as in Fig. 2,
and are at hand for quick service, A “full-
grown' table even comes out of the chest!

Figs. 3 to 6 give all details. The sink is
installed first after which the cabinet is
built around it. While the drain boards
are not shown sloping, it is an easy mat-
ter to plane the surface down so that ac-
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* END VIEW OF

COMPARTHENT A
FOLDING TABLE LIFTS OFF
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The outside is finished to correspond to other Furni-

ture and woodwork in the room, while the inside

may be enameled white as especially appropriate to

Ekitchen cleanliness. The weight of the cabinets is
partly carried on casters

MECHANICS

UNDERSIDE VIEWY OF
FOLDIMG TARLE WHICH
FITS ON TOP OF CASINET

tual drainage for
wet dishes is ob=
tained. Hinges on
the upper parts of
the unit permit the
user to fold them
against the wall
above the sink
where they will be
out of the way. Two
real drawers are
fitted under the
drain boards and a
neat apron is pro-
vided all around,
this piece forming
part of the front and
sides of the “chest”
when the unit is
closed. Underneath the sink, two cabinets
are installed to swing out into the room so
that all the storage space is available,
Casters or roller-skate wheels are at-
tached to the underside of the cabinets to
take excessive weight off the hinges, while
the fronts just clear the floor. When closed,
the adjacent edges of the cabinets come
together flush. If the floor is level, there
will be no need for catches to hold them
in the closed position as the weight on the
casters may be sufficient to keep them
from swinging outward. The shelf sup-
porting the stove is adjustable for height
by means of hinged legs underneath as
shown in Fig. 6, added rigidity of the shelf
being obtained by a rear support, which
slides down when the shelf is lowered so
that the stove will clear the sink apron.
The folding table, shown in Fig. 3, is a
separate unit also tucked out of sight when
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not in use. After it is collapsed
and the legs swung snugly against
the underside, the table is slipped
into place to form the top of the
unit when it is closed. The table
top has a neat molding around the
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Comfortable Seat for Your Cabin
Utilizes Rumble-Seat Cushions

edge, extending over the edge of
the chest to hold the top in place.

Wiggling Sprinkler Covers
Wide Area

If you run water under pres-
sure through a small rubber tube,
and grasp it a foot or so from the
discharge end, the unsupported
section will whip about in a lively
manner, distributing water over a
wide area. Utilizing this principle
in making a lawn sprinkler, you
not only have one that is inex-
pensive, but one that will last a
long time, To make such a sprinkler, cut
a brass or copper disk to fit snugly inside
a hose coupling. Drill a #e-in. hole in the
center of the disk and solder a short length
of copper tubing into it, the tube being
bent to a 90° curve. Then attach the as-
sembly to yvour garden hose. A length of

(OPFER
DiSK
SUDERED

COPPER TUBE

Ag the moving part of this sprinhler iz a rubber
tube, it will last until the rubber rots

heavy wire bent around the coupling
makes a good stake for holding it. If you
want to cover a large area in a short time,
attach a length of pipe to the end of the
hose and install several rubber-tube noz-
zles of varying lengths, as shown.
—Walter E. Burton, Akron, Ohio.

When you lock up the cabin, put the eushions bach in the car

and leave the framewaork

By building up a framework of pine to
take the cushions from the rumble seat of
your car, you not only have a comfortable
settee for your cabin or summer camp, but,
as the cushions are taken along when you
leave, one that is not likely to be stolen
should someone enter the building during
yvour absence. To make the settee, remove
the cushions and take the over-all dimen-
sions. Then lay out the framework ac-
cordingly, giving the back a comfortable
slope, and designing it so that the upper
edge comes a little below the top of the
back cushion. The bottom of the seat
frame is constructed in the form of a box
so that the cushion will fit snugly with the
back of the box built amply low to aveid
striking when the cushion springs are ful-
ly depressed. Finishing can be in keeping
with the rest of the furniture and, if de-
sired, seat covers can be made to match
furniture already on hand.

Cleaning Willow Furniture

To clean yvour willow and sea-grass fur-
niture, wash it with white soap and water,
scrubbing it well with a stiff brush. I usu-
ally set the furniture out on the lawn and,
after scrubbing it, wash off the soapy wa-
ter with the garden hose. This method is
not injurious to the furniture and is a

quick way to clean it.
—A. W. Scheib, Arlington, Mass.
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The sloping sides of the box mahe it eaxy to scrape
the mortar from one compartment ta the other

Here is a mortar box that is not only
more substantial than the usual type, but
one that is more convenient as it has two
compartments, the sloping sides of which
make it easy to scrape the mortar from
one into the other. It will also stand much
abuse, and accumulations of dried mortar
may be pounded from its sides easily.

How to Patch Cracked Plaster

If you have patched a crack in a plas-
tered wall and found that the repair was
not only rough
and unsightly, but
that the crack ap-
peared again in a
few months, here's
the way to do it
next time. First
cut away the plas-
ter down to the
lath so that you
can get the point
of a trowel into the ecrack. Then thor-
oughly wet the sides of the crack and the
lath with a brush and water so that a good
bond will be formed between the old plas-

POPULAR MECHANICS

Mortar Box from Old Qil Drum
Is Lasting

ter and the new. Apply the patching plas-
ter, working it well into the lath, but fill
the crack only to about half its depth.
Roughen the new plaster with a pointed
tool and let it dry. Now, mix another
batch of plaster to a much thinner con-
sistency than the first, and fill the crack,
smoothing the job with a trowel. When
the plaster starts to set, brush water over
it until a good, smooth finish results.

Match Book Holds Fishhooks

An empty match book may be converted
readily to serve as a holder for carrying
extra fishhooks
safely and, as it is
flat, it takes less
space in your
pocket than a cork,
The hooks are in-
serted in slits cut
in the book as
shown, so that
they are com-
pletely covered
when the book is
closed., Astheeyes
are pushed into
the stapled portion, there is little chance
of the hooks dropping out of the holder.

Removable Grip for Soap Cake
Aids in Scrubbing Floors

Where floors are secrubbed by first rub-
bing soap over them and then working up
a lather with a broom and water, this re-
movable handle will make it easy to hold
the soap cake, The handle is made of
wood and has six pointed wooden pegs,
which are forced into the cake to hold it.

With this handle you can get a good grip en a soap
cake and apply plenty of pressure
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Pool Divided into Lanes to Race Model Boats

-

. T METHOD OF ANCHORING

- —i“;")(:,/"::n_ LANE MARKERS
P - i —

Far the popular sport of rocing model powerboats, a swim-

ming pool in a western city iz divided into lanes with markers

assembled from pine strips joined with metal pieces. Sand-

bags laid on the ends of the strips that project over the edges

of the pool anchor the markers, which are guickly installed or
removed without marring the pool

X" piNe < vl R
LAME MARKER ™-

Lawnmower Is Sharpened in Lathe with Paste Abrasive

You can sharpen a lawnmower accu-
rately with valve-grinding paste by ro-
tating it in a lathe. To do this, remove the
wheels, gears and pawls and mount it be-
tween the lathe centers so that the blades
will rotate backward. Set the bedplate to
just touch the blades and then cover it
with coarse valve-grinding paste and start
the lathe. Renew the paste and adjust
the bedplate closer to the blades at inter-
vals until all surfaces are ground evenly.
Test by running strips of newspaper
through the mower.

@[Cheap powder puffs make excellent
pads for oil-and-shellac polishing of wood

. Be sure both ends of the lownmower bedplate are
turnings on the lathe, and may also be g 000 "0t B B o ader touch it uniformly

used for applying furniture wax. over its entire length
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Hedge-Trimming Guide of Wire
Stretched Between Posts

P

It's no trick to trim hedge wuniformly when this
simple guide is used

Of the many devices to assist in trim-
ming a hedge uniformly, the one shown
is perhaps the simplest. It consists of a
length of heavy wire, which is stretched
horizontally from steel posts, both wire
and posts being left permanently in place
as the foliage will conceal them. When
trimming, the workman simply allows his
shears to rest lightly on the wire.

Cuts for the Home Printer
from Newspaper Mats

Glue mixed to a stif dough and pressed into mats
makes cheap cuts for the home printing press

Cuts that will print in black and white
for reproducing pictures, drawings and
printed matter can be made cheaply by
using a glue compound and old newspaper
mats. These can be had for the asking

MECHANICS

from almost any newspaper office. After
selecting the mats, cut out the part want-
ed, coat the surface thoroughly with oil
and apply a thin coat of vaseline. Then
mix waterproof casein glue with water to
the usual consistency and knead it to a
stiff putty with a filler such as fine wood
flour. After spreading the putty over the
mat evenly and working it well into all
the lines, place the mat between two wood
blocks and draw these together lightly
with C-clamps to dry overnight. The
block that contacts the putty should be
coated with casein glue so that it will
adhere, which will provide you with a
mounted cut when the mat is removed.

Dog House Has Drawer Bottom
for Easy Cleaning

Cleaning a dog
house becomes an
easy task when a
drawer is fitted in
the bottom as
shown to hold the
bedding. When
the house needs
cleaning, the
drawer is pulled
out, washed and
filled with new
bedding in a few
minutes., Also, it's
easy to leave the drawer outside for an

airing at regular intervals.
—E. J, Hartel, Jamaica Plain, Mass.

: u
[}L' RAWER PULLS OUT

Roll Film Develnped in Beaker

Roll film is eas-
ily handled in a
beaker or jelly
glass with little
developer if the
device shown is
used. A glass rod
or tube with short
pieces of rubber
tubing slipped
over the ends, is
wedged horizon-
tally inside the
glass about 1 in. from the bottom. Then
the film is passed around the rod and
slowly pulled through the developer.




‘MICRO-CAM

THIS photomicrographic camera can he

adapted for use with any kind of mi-
croscope, but will, of course, perform best
with an instrument that has well-correct-
ed lenses. An old 5 by 7 folding camera
is the starting point. The only parts used
are the bellows, box, part of the remov-
able back and the rectangular piece of
wood attached to the front end of the bel-
lows. Sections of two Ford connecting
rods support the camera. It's necessary to
remove some of the bearing babbitt to
make the rods fit snugly around the 1%;-
in. brass pipe on which the assembly slides
as in Fig. 7. The two nuts on each con-
necting rod are fitted with handles con-
sisting of large washers brazed to the nuts
as shown in Fig. 1.

The connecting rod supporting the cam-
era box is sawed off near the crankshaft
end, and a piece of flat iron is bent and
drilled so that it can be screwed to a cor-
ner of the box. The wrist-pin clamp at
the small end of the other connecting rod
is cut off, and a flat, wrought-steel corner
plate riveted in its place as in Fig. 4. This

corner plate fits in a shallow recess in a
piece of hardwood measuring 5 by 4 by 4
in., and having a 2-in. hole in its center.
Attached to the 4-in. square of wood is
another block measuring about 134 by 234
by 234 in. This block is counterbored in

the lathe, the hole, in its lower surface,
being slightly larger than the diameter of
the microscope tube just below the eye-
piece. From this it tapers by steps to a

an



272

POPULAR MECHANICS

REVOLYING

FLAT=-IRON
BRACKET

SX7—"
FOLDING —
CAMERA G

. STEEL
B ShAFT
6" LONG

diameter of 2 in. at the top as in Fig. 2.
The block is cut into two parts as in Fig. 3,
the cut being irregular to keep out light,
and in such direction that the center hole
is bisected. One part of the block is fas-
tened to the 4-in. square piece with wood
screws, and the other part hinged as
shown. The inside is painted a dull black.

FRAME WITH OPENING @.
FOR CIRCULAR PLATE

““““““““““ SRGTRE MTJLJ
CAMERA BODY

A spring-brass fastener holds the hinged
section tightly closed.

The base for the camera mounting con-
sists of a board to which is fastened a
flanged plate. A 6-in. steel shaft, turned
to fit snugly inside the brass pipe and
threaded on one end, is screwed into the
flange. Just above the point where the
shaft joins the plate, is a steel pin, the ends
of which project about % in. on each side
as in Fig. 7. This pin engages notches filed
in the end of the pipe. A collar fastened to
the pipe with setscrews prevents the as-
sembly dropping low enough to damage
the mieroseope,

The focusing back of the camera is re-
placed with a revolving arrangement con-
sisting of a disk of hard-pressed board,
plywood or Bakelite. This rotates in a
circular opening cut in a square of 3g-in.
plywood as in Figs. 5 and 6. Four brass
lugs hold the disk in place and a knurled-
head screw locks it in position. Also, it
has a rectangular opening about which is
built a frame of the size and shape to ac-
commodate a 3% by 4% film or plate
holder. Other standard holders can be
used by varying the design and dimen-
sions. Of course, the exact method of at-
taching the rotating-disk arrangement to
the camera will depend on the original
construction of the box.

The purpose of the rotating arrange-
ment is to permit the microscopic image
to be arranged in any position on the fo-
cusing screen and film or plate. This per-
mits ordinary microscopes to be used with
as much flexibility as one having a re-
volving stage. It is, of course, necessary
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to use a focusing screen. The user should
make certain that the ground surface of
the glass lies in the same plane as the sen-
sitive emulsion on the film or plate. Cross
lines are drawn in the center of the fo-
cusing screen, on the ground side, and a
thin microscope cover glass is cemented
over them with Canada balsam, to make
a transparent spot. A magnifying lens
helps in focusing on the cross lines. No
shutter is provided on the camera shown,
the exposure being controlled by a switch
on the lamp used as a light source.

Kitchen Worktable Has Shelves
to Increase Size of Top

Two sliding shelves at the ends of a
porcelain-top kitchen table will almost
double its surface without taking any more
room when the table is not in use. Shal-
low recesses in the aprons at the ends of
the table take the shelves, which are sup-
ported by slides screwed to the sides of
the table. The slides are rabbeted pieces

The extra space on your worktable makes this
simple carpentry job worth while

of hardwood, having strips of No. 16-ga.
galvanized iron screwed to the lower sides
to form grooves for the shelves. Slides of
this type are simple to make, and the iron
provides a smooth surface that will not
swell and bind the shelves during damp
weather., A short dowel near the rear
edge of each shelf serves as a stop.

MECHANICS
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Diving Platform from Barrel
Makes Waves in Pool

Comical contortions often result from divers at-
tempting to dive from this plunging barrel

By springing up and down on this novel
diving platform you not only get in mo-
tion for your dive, but create large waves
in the pool which give other bathers a
thrill in riding them. The platform con-
sists of an empty, sealed oil drum mounted
between two lengths of 2 by 4-in. stock,
the latter being hinged or pivoted to
stakes near the side of the pool.

Flowerpot Covers from Cans
and Clothespin

You will be sur-
prised at the neat
appearance of
flowerpot covers
that can be made
by slipping
clothespins over
the edges of shal-
low cans as shown
in the drawing.
Painting adds to
the appearance.
Unusual striped
effects can bhe
worked out by
painting alternate pins in complementary
colors. Covers of this type are limited to
pots having a depth no greater than the
length of the clothespins.

QA ten-cent celluloid soapbox makes a
first class leader and fly box for fishermen.



IT'S an all-aluminum job—no wood is

used. This eliminates paint and canvas
and the ordinary seasonal repairs. As soon
as you finish joining the wvarious parts,
your canoe is ready to launch. Aluminum
rivets are used throughout in the con-
struction, although you can have the job
welded, if facilities for this work are
available,

A wooden canoe of the desired shape
and size is used as a pattern over which
the aluminum sheets are fashioned. First,
the keel of the wooden canoe is removed
temporarily, and a large sheet of wrap-
ping paper is stretched over the hull as in
Fig. 1. As the aluminum hull is to be
made in two pieces, a pattern of only half
of the canoe is cut out at one time. The
paper is fastened along the keel and pulled
tightly over the hull toward the stem.
Due to a double curvature at this point,
there will be a large wrinkle near the cen-
ter of the paper. By making equally spaced
slits in the paper pattern, from the gun-
wale to points halfway around the bulge
and along the stem, the wrinkles can be
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eliminated almost entirely, as shown in
Fig. 2, The distance that these slits over-
lap represents the amount of waste mate-
rial that must be cut away in order to fit
the metal to the shape of the canoe. Now,
the paper pattern is laid over a piece of
sheet aluminum (two-thirds hard), of the
proper size and gauge as in Fig. 3, after
which the slits and outline are cut as in- .
dicated by the pattern. Wrinkling at the
bottom of a slit can be avoided by drilling
a small hole at this point, as in Fig. 4.
Then the sheet is placed over the hull of
the ecanoe, Fig. 5, and drawn tightly around
it by means of wire or rope so that it can
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be worked into shape. With the material
overlapping at the slits, to form vees, the
excess material can be marked and cut
away. The slits are closed by means of
cover plates riveted on the inside of the
hull as in Fig. 7. To make the joints wa-
tertight, a piece of canton flannel, soaked
in bituminous paint, is used to form a gas-
ket between the hull and the plate. The
cover plates should be riveted on one side
of the vee before any rivets are put in
the other side, as this simplifies pulling
the material together. Cover-plate holes
are drilled in advance, but holes in the
hull are drilled as the riveting progresses.

A CAMDE IS USED AS A
PATTERM IN FORMING
THE ALUMINUM SHEET

After the two sections of the hull have
been shaped, they can be removed from
the cance as they will retain their ap-
proximate shape. The sections are joined
together at the center by a transverse
seam running from gunwale tosgunwale.
A long cover plate and gasket is riveted
over the seam as in Figs. T, 8, and 9.

Bang plates, which form the stems of
the canoe, and connect the hull plates at
bow and stern, as in Fig. 10, are made of
“dead soft” material and bent around a
wood form as in Fig. 6. A wood forming
block, shown in Fig. 15, having a half-
round groove of the required size, is used
to drive the material to shape. Any buck-
ling at the sides can be hammered out
after the piece has been formed. Rivets,
to fasten the bang plate to the hull, must

275



276

POPULAR

MECHANICS

TON FLANNEL SOAKED IN
%T'F*UHWELIEPAINT FORMS

WATER-TIGHT J

COVER PLATE

AlR CHAMBPER

BANG PLATE
FORMED FROM
2"STRIPS

BENT FROM
MO -GA, PLATE

GUNWALE FORMED_ (B

FROM &" STRIP  — —*
(i) RIVETS —
HULL PLATE — =+

be inserted from the inside and headed on
the outer side, because of limited space.
The next step is to form the gunwales.
These should be made from long strips of
half-hard aluminum, bent into a tubular
section about 15 in. in diameter. Fig. 15
shows the three steps in forming these
pieces, The first bend is made in a vise or
between pieces of hardwood; the second
with the concave block, and the third with
a piece of pipe. After bending the gun-
wales to the shape of the canoe, they are

J
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§ B e
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{.',.EII-'_'-.E.*E-F_ETICtth VIEW OF HULL AT THE CENTER SEAM

riveted to the hull plates. Riveting is
started at the center and worked toward
the ends, leaving the last few inches free
until the end pieces and deck are made
and installed so that these parts may be
fastened with the same rivets. The ends
of the gunwales at bow and stern are
united by means of the V-shaped end
¢pieces shown in Fig. 15. Each one is an
18-in, length of the gunwale stock bent at
the center by first striking it with a bar,
then shaped to the form indicated in Fig,.
15. These pieces should be made just
small enough to fit inside the gunwales.
When fitted in place, the gunwales, decks,
bang plates, and hull are all riveted to
them.

Six ribs are installed to give additional
strength and rigidity to the hull. They
run entirely across the bottom and up the
sides to the gunwales, and are beaded
across the bottom but taper out into a flat
section along the side walls, See Figs. 7
and 8. The shape of the keel is shown in_
Fig. 13. This “beadlike” section is con-
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SLANT OF GUMWAL

DETAIL OF SEAT

A HELL FORMED FROM
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tinued to within 8 in. of the ends, where
it tapers out to meet the bang plate, which
is also tapered. The keel is riveted to the
hottom throughout its length with two
rows of rivets spaced 114 in. apart. Form-
ing from a bead to a flat section on both
the ribs and the keel can be handled by
means of a “transition” block, Figs. 12 and
15. Stretchers, shown in Figs. 8 and 10, are

now made and installed. These are rec-

tangular in section and are easy to form,
the ends being cut back as indicated in
Fig. 10 so that they can be riveted secure-
ly to the gunwales,

The seat frames are also rectangular in
section but somewhat smaller than the
stretchers. The method of framing and
covering with laced canvas is shown in
Fig. 11. The ends of the main members
are cut back at the top only and wrapped
around the gunwales and riveted as shown.
The deck pieces are simply flat and rather
heavy stock, shaped to fit into the bows,
with flanges for riveting on each side. As
a metal canoe is heavier than water, it is
necessary to provide air chambers so that

3% STEP HARDWOOD

CENTER LINE
OF GUNWALES

.

STRIKE WiTH BAR
ALONG THIS LINE

“TRANSITION BLOCK @

it will not sink when capsized. These can
be provided by making air-tight cans
which fit either under the seats or decks.
If they are to be riveted an outseam must
be used. Welding, of course, would be
preferable. The cans are tested by sub-
merging them in water. If no bubbles ap-
pear after several minutes, they can be
riveted in place. A method of riveting and
a simple die for punching lines of rivet
holes in the soft aluminum sheet, are
shown in Fig. 14, The die is made from a
piece of flat cold-rolled steel slotted and
drilled as shown for a pin punch of a size
corresponding to the rivet holes required.
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Scrap Lumber Stacked in Tires
Always Out of the Way

O ]

. ." § r;:

L g |

r - III I

" - 0
!

Two old auto tires suspended from the ceiling mahe
good holder for serap lumber

When scrap lumber accumulates in the
basement, garage or other home building,
why not stack it in a couple of auto tires
as shown, instead of piling it on the floor
or standing it in a corner? The tires are
suspended from the ceiling with chains,
wire or ropes, to any height desired.

Noisy Furniture Casters Silenced
by Adhesive Tape

If you live on an
upper floor and
the noise of mov-
ing furniture an-
noys the people
underneath, wrap
the caster wheels
with two or three
layers of adhesive
tape to cushion
them. Besides this, the tape will help pre-
vent the casters from marring your floors.
Before applying the tape, however, clean
the caster wheels thoroughly with gaso-
line so that the tape will stick tightly.

Tightening Fishing-Rod Ferrules

If you have an old casting rod on which
the ferrules are loose, and are not partic-
ular about its appearance, they can be
tightened in a jiffy as follows: Take the
rod apart, lay the section with the outer

MECHANICS

ferrule on a solid object and strike the
shell sharply at several points with the
back of a table knife. This will make little
dents, scarcely noticeable, which will cause
the ferrules to fit snugly.

Shielding Glue Brush Handle
to Protect Hands

Here is a simple (
h [« ': \ .;-*'\'Th:

arrangement that
will prevent get-
ting your fingers
sticky when using
a glue brush, Take
one half of a small,

hollow rubber ball RHEEEH
and slip it over the
handle of the brush

as shown. This not
only shields the
upper part of the
brush handle against glue, but also serves
as a cover for the gluepot or bottle.

Portable Table Staked on Lawn

For card games and informal luncheons
in the garden, this portable table is read-
ily moved to any shady spot. When staked
into the ground, it will be held in place
firmly. As the size can be varied, only
general dimensions are given. Hardwood
should be used for the table, although the
top may be plywood if it is kept out of
the rain—T. L. Moore, Detroit, Mich.
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This table, which is quickly moved to any shady
spot, has a detachable stake leg
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Inexpensive Desk of Plywood

for Schoolboy’s Study Room

=1

Any boy who can use a hammer and saw can make this neat
desk for his own private use

Just the thing for the schoolboy's or
girl's study room, this desk can be assem-
bled by anyone with a hammer, saw and
screws., Made of Y4-in. plywood, it is in-
expensive and is really neat looking when
painted or stained and varnished. Besides
plenty of room for books, there is ample
writing space, four open shelves for pa-
pers, ink and other school accessories, and
the two closed compartments at the bot-
tom are real treasure chests if the doors
are fitted with locks. After assembling the
desk, give it a thorough sanding, especial-
ly the exposed open grain at the edges
and then apply your finish.

—Joseph Richter, Bayonne, N. J.

Preserving Fish and Lizards
While the pres-

ervation of large
animals is a rath-
er difficult job for
the average ama-
teur, anyone can
preserve small
fishes, lizards,
snakes, etc., that
have not been

POPULAR MECHANICS

dead more than 2 or 3 hours.
Carefully wash the body in clear
water and then make a clean cut
along the underside and remove
the intestines with a pair of
tweezers. This must be done care-
fully as any remains may cause
putrefaction. Then give the body
a 10-min. bath in high-grade al-
cohol, dry it with a cloth and fill
the cavity with sterilized cotton.
As this replaces the intestines, it
should not be packed tightly. The
next thing is to harden the body,
which is done in a 4-per-cent so-
lution of Formalin, The hardening
is best done by mounting the body
of the animal on wires in a glass
vessel in the same position that it
is to take finally, and pouring the
Formalin solution into the vessel.
The hardening process takes from
2 to 6 weeks, depending on the
size of the animal. Then the solu-
tion is poured out, and, after the
Formalin remaining on the body
has dried, a thin eoat of clear
shellac is applied, the thinner the better.
This must be repeated the next day, and
possibly the third time. After this coat has
dried, the animal is ready for mounting on
wood or stones to which it is glued with
iron cement.—Willy Ley, New York City.

Steel Wool Held in Rubber Ball
to Protect Hands

If you use steel
wool for cleaning
pots and pans in
vour kitchen, a
holder made from
a rubber ball will
keep the wool con-
fined so that you
can apply plenty
of pressure with-
out getting fine
slivers of steel in
your hands. An
opening, about
one-third of the
ball diameter, is cut and the ball is then
stuffed tightly with the wool, which should
project out of the opening about an inch.

—E. T. Gunderson, Jr., Humboldt, Ia,
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The continuous, sloping roof will save
you a lot of trouble in building as a single
set of rafters supports both the shingled
and the glazed sections. From Figs. 1 and
3 you'll gather the general details and
sizes of materials. The floor plan is merely
a suggestion for the minimum size. You
can increase this considerably and still use
the same size materials for framing. A
workroom with ground-level floor gives
room for a potting bench, Fig. 9, while a
rack built along the inside wall makes a

MECHANICS

ADJUSTABLE AWNING

handy place for storing the garden tools,
hose and lawnmower.

For the greenhouse section, you have to
excavate to a depth of 26 in., as in Fig. 4,
and put in forms for concrete walls with
extension footings under the walls of the
workroom as in Fig. 1. The cement mix
for both walls and footings is shown in
Fig. 2, The sills are fastened to the con-
crete with anchor bolts spaced about 16 in.
apart. If there's room along the lot line
it's a good idea to include the compost pit,
in Fig. 3. If you do this, the foundation
wall of the greenhouse is continued to the
front, the excavation for the pit being the
same depth as that for the greenhouse and
walled with conerete on the remaining
three sides. The rear end of the pit should
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FRONT —
CASEMENT
WINDOWS

slope for easy removal of the contents.
Grass and plant clippings mixed with
moderate quantities of wood ashes and
soil, will decompose in the pit and form
an excellent fertilizing humus for your
growing plants.

When you get the studding up and the
rafters in place as in Fig. 1, you first board
up the side walls of the workroom, put on
the roof boards and lay the shingles. Then
the glazed portion of the roof goes on.
First, a 12 by 7s-in. strip is nailed along
the center line of each rafter, after which
the panes of double-strength window glass
are set between the strips, with the ends
overlapping 1 in., and are fastened with
glaziers’ points and putty as in Fig. 5. Note
that the upper ends of the roof panes ex-
tend up under the shingles as in Fig. 6.
On the side walls the ends of the panes
butt together, glaziers’ points and narrow
strips being tacked in the corners to hold
the glass in place. A small tilting window
frame can be installed in each end of the
greenhouse as in Fig. 5. A door to the
workroom, front casement windows and a
cupola, made as in Figs. 7 and 8, complete
the exterior details of the building. An
awning over the glazed roof, as in Fig. 5,
helps to protect delicate plants from the
direct rays of the summer sun and aids in
maintaining a uniform temperature, Such

SWINGING TOOL
DRAWER

an awning can be made from a porch
shade, galvanized pipe and pulleys at a
moderate cost. Inside, vou install plant
shelves to suit your requirements, and an
electric heater controlled by a thermostat
as in Fig. 1. The exterior of the building
is primed and then given two coats of out-
side white paint. Or, if you prefer, the
surface of the wood may be stained with a
gray or green shingle stain,
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Tripod Held on Smooth Surface A better repair is to screw small, trian-

by Newspapers

" ing wood toys or N

MNEWSPAPER =7

Several layers of newspapers will keep the feet of a
tripod from slipping on a hard surface

When a camera or surveying tripod is
to be used on smooth, hard surfaces, where
it is likely to slip, place several sheets of
newspaper on the surface and force the
points of the tripod legs into them. Six or
eight sheets will hold considerable weight

without tearing.

Drawers Repaired with Blocks

Both large and
small drawers
often “stick” be-
cause the glue
used to assemble
the rear section
has loosened, al-
lowing the parts
to spread. Reglu-
ing and other sim-
ilar methods do
little good in most
homes where the
heated air is dry.

SMAPLE

gular blocks in the rear corners. In this
way, the rear end of the drawer is held
securely for all time and the bottom of the
drawer is kept from slipping backward.

Tubing Driven into Wood
with Aid of Nail

If you are mak- I

models and want
to use pieces of
small tubing as
bearings, here is a
good method of
driving them
tightly into the
wood. Grind one
end of each piece
to a sharp edge
and insert a nail
that fits snugly
inside. You can
now drive the assembly into the wood
easily, after which the nail can be pulled
out, leaving the tube in place.

Lawnmower Housed in Box
Is Out of Child’s Reach

This box or housing in which a lawn-
mower can be stored when not in use
solves the problem of keeping small chil-
dren from playing with it. The divided
top of the box leaves an opening for the
lawnmower handle, while the hinged front,
which is provided with a hasp and lock,
drops down to remove the mower,

HASP r-::
: ‘ ..&M -
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This box is made in a short time and may save
your small child an injured finger
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Detachable Seats Give More Room in Boat

STEERING WHEEL~
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Have you ever gone out for an early
morning fishing trip and found the boat
seats wet and uncomfortable? These de-
tachable ones, which you can take home
when you leave the boat, are always dry,
besides giving more leg room and being

. = —
L ,L{-—'_‘,

While the seats will give vou comfert, yeu
can save work of hoisting the anchor inte the
boat if the chain is run belween two large
staples in the pumwale so that a link can be
turned te lock the anchor in any position

more comfortable than the usual type. Or,
if desired, the regular seats can be re-
tained and two or three mountings for
each of the detachable ones installed at
different locations in the boat for use
when carrying extra passengers.

“Wooden Shoe” on Wheelbarrow Rides over Soft Ground

When fitted with this detachable “wood-
en shoe,” a heavily loaded wheelbarrow
will ride over sand and soft ground and
will avoid deep cuts in a lawn. Just slot
1 by 2-in. hardwood blocks to fit snugly
over the rim of the wheel, and fasten them
together with lengths of soft wire. You
can use two lengths and loop them around
each block, or you can take four lengths,
two on each side, and twist them tightly
together between the blocks. It's a good
idea to cut small notches in the edges of
the blocks to receive the wires. Hooks
and turnbuckles at the ends of the tread
permit it to be tightened snugly around
the wheel.

@[ Freshly enameled articles can be given
an attractive finish by blowing fine bronze
powder over them from a distance so that
the particles are widely separated.
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This wide, Rexible tread for your wheelbarrow can
be attached or removed in a few minutes" time
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THIE novel jibboom rig has been adapt-

ed to a 14-ft. hull and has proved to
be highly successful. It requires a double,
or A-type mast, which provides many ad-
vantages over the standard single-mast
rig. Recently two identical hulls, one with
standard, the other with this jibboom rig,
but with 30 per cent less sail area, were
run in competition, the result proving that
the jibboom-rigged sloop was just as fast
as the boat equipped with the standard
rig. The main reason for this greater effi-
ciency is the narrowing of the space be-
tween the mainsail and jib. Thus, the
overlapping jib develops a funnel effect
on the air stream passing between it and
the mainsail as is shown in somewhat ex-
aggerated form in Fig. 5. The faster the
air passes through this gap, the greater
will be the drive of both sails. By narrow-

ing the gap to certain efficient limits ac-
cording to the speed of the wind and the
point of sailing, the air speed in the gap
is increased to a maximum, without de-
veloping disturbing eddies.

The mainsail and jib, being on the boom,
exert horizontal forces on both sides of
the fulcrum point, Fig. 6. The smaller jib
force thus balances a portion of the larger
mainsail force, making it easy for the
skipper to shift the boom to any desired
position. Unlike the standard rig, the
mainsail is hoisted on a thin woven cable
as in Figs. 1 and 2. This permits the wind
to act immediately on the forward edge or
luff of the sail.

The stretcher, Figs. 1 and 3, which se-
cures the boom to the hull, acts as a ful-
crum when the jib fills and tends to pull
up the forward end of the boom, thus

Z8T
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helping to keep the mainsail taut, and at
the same time practically eliminating the
twist at the peak. The turnbuckle keeps
tension on the cable “mainmast” and holds
the boom to the center of the boat at the
pivot point. The center of effort of the
sails can be shifted at will by changing

MECHANICS
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DOUBLE
HAST
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the rake of the masts, by moving the feet
of the masts fore or aft on the T-rails, or
by adjusting the foot of the stretcher on
the chain fastened to the keelson. The
rake of the mast is controlled by the fore
and aft stays, Fig. 7. Incidentally, the mast
can be lowered without unshackling the
feet, simply by loosening the forestay and
dropping the rig aft.

In construction, you begin with the dou-
ble mast, each leg of which is an 18-ft.
length of spruce oval in section as in Fig.
8. This length is suitable for a 14-ft. hull.
The spread of the mast feet is determined
by the location of the T-rails on the deck
as in Fig, 1. At the head of the mast the
legs are joined to a spruce gooseneck. To
this is bolted a galvanized extension and
eve for the backstay, Figs. 4 and 8, an eye-
bolt for the forestay, and a block or pul-
ley for the mainsail halyard. Projecting
ends of a pin support the rawhide-seized,
spliced eye in the J42-in. stranded-cable
mainmast, which slips over the head of the
double mast as in Fig. 8. Below the head
of the double mast is a spruce cross mem=-
ber or spreader. A bolt passes through this
and the mast legs, and through the eye of
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a swivel block, as shown
in the cross section, Fig. 8.

In the foot of each mast
leg is fitted a connection
consisting of an ordinary
awning voke, threaded
and riveted to a section
of Ya-in. bronze or brass
pipe as in Fig. 1. The '2-
in. pipe is screwed into a
hole bored in the mast
leg after which the as-
sembly is bound or seized
with copper wire. Each
of the T-rails along the

MECHANICS
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Lifting Jars from Counter Display
Closes Contact to ng Hidden Bell

DETAIL OF CONTACT :

deck has eight holes
spaced 1'% in, apart to
permit fore and aft ad-
justment of the mast legs.
For a 14-ft. hull, the
epruce boom should be
10 ft. 2 in. long with the
evebolts for wire mast
and stretcher located 48
in. from the forward end.
The boom tapers fore and
aft from this point. Along
the after end of the boom is clamped a
crosstree, the exact location of which is
determined by the shape and size of the
jib and by experimentation. Blocks on
the ends of the crosstree carry the con-
tinuous jib sheet. Due to the partly bal-
anced forces on the boom, it is easy for
the skipper to handle both jib and main
sheet in one hand and steer with the
other. No traveler or tackle is required.

WIRING DIAGRAM —=

Alarm system for

"Bumpt':rs" for Ash-Can Handles

If the handles
on your ash can,
wash tub, or sim-
ilar container
pinch your knuck-
les when you pick
it up, U-shaped
pieces of thin, flat
iron, soldered or
welded to them as
shown in the de-
tail, will stop the
trouble, When the
handles are raised,
the ends of the “bumpers” bear against
the container and provide hand space.

s Brown S
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roadside stands operated by dry cells or transformer

is always en the job to announce the arrival of custemers

One roadside-stand owner works in a
near-by garden during his spare time and
depends on a display built along the lines
of the one shown in the sketch to inform
him of the presence of prospective cus-
tomers. Persons interested in the prod-
ucts almost invariably lift them from the
shelves for closer examination. This al-
lows the spring-brass contact to close
which rings the bell, calling the owner's
attention to the fact that his services are
desired at the stand.—F, Mix, Chicago.

Bottle Cork Has Safety Stop

When a bottle is
used frequently,
you can prevent
the cork from be-
ing pushed down
inside if a safety
pin is pushed
through it near
the upper end as
shown in the pho-
to. Be sure to in-
sert the pin across the grain so that the
cork won't split easily,

—A, H, Waychoff, Tempe, Ariz.
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Sudden strains that would erdinarily break a kite
string are abzorbed by this rubber chain

If you've lost a kite by having a sudden
gust of wind break the string, a chain of
rubber bands tied into it as shown will
take care of this trouble in the future. Be
careful when tying the rubber chain to the
string to see that the slack in the latter is
taken up just before the stretching limit
of the rubber is reached.

—Lester P. Young, Culver, Ind.

Drill Bits Fall into Safety Net

Have you ever
had a bhit drop
through the drill-
press table and
damage the point
on the floor? If so,
a cloth net hung
underneath the
table as shown
will avoid this
trouble. The net is
fitted with straps,
which are attached
to the table with
snap fasteners,
half of each fastener being riveted into
small holes drilled through the sides of the
table. If snap fasteners are not at hand,

POPULAR MECHANICS

Kite String with Shock Absorber
Withstands Sudden Jerks

the ends of the straps can be slit to slip
over the heads of stove bolts, which have
been locked in the holes with a nut on
each side. In this way, one side of the net
can be unfastened to hang down when
fences are to be clamped to the table.

Soles of White Shoes Shielded
When Cleamng Uppers

It's easy to clean
white shoes with-
out getting polish
on the soles, if you
use this shield
which is cut from
a piece of heavy
cardboard, such as
an old shoe box.
Place your shoe
on the eardboard,
mark around the edge of the sole and cut
inside the line about %& in., so that the
shield will fit snugly between the welt and
the upper part of the shoe.

Table-Corner Pads Protect Heads
of Small Children
To keep small children from injuring

their heads on a sharp corner of a table,
you can use padded shields. They are

I¥ a ehild bumps itz head on a table corner, these
pads will cushion the shock

merely triangular pieces of inner tube
sewed or cemented together along two
sides and padded with cotton.

@ Your pencil clip will hold better if a
short piece of rubber tubing is slipped
over the ball knob.
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Setting up the housze iz only a matter
of minutes. Cables fitted with turn-
buckles draw the frame into a rigid
unit, and guy ropex attached to sand-
bags give added security in high wind
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Offset Foot Scraper on Step
Lets Dirt Fall on Ground

FLAT

IRON

i
-ENDS EMBEDDED
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iN CONCRETE

Projecting over the edge of concrefe, this scraper is
especially suited to porch steps where space is limited

Dirt removed from boots and shoes with
this scraper falls on the ground or in a
box provided for the purpose, instead of
accumulating on the doorstep. The scrap-
er may be set in newly laid concrete steps,
or it can be set in a separate block buried
in the ground near by.

Pump on Blowtorch Replaced
with Tire Valve

When the pump
on my blowtorch
wore out, I re-
paired it as shown
in the upper de-
tail so thatan auto
pump could be
used. The hand
valve at the bot-
tom of the pump
was removed and
an auto-tire valve
soldered in its
place, after which
the upper part of

MECHANICS

the pump barrel was plugged with solder
to make it airtight at this point. The low-
er detail shows how a tire valve is installed
when the pump is inside the blowtorch.
—Wm. A. Henry, Los Angeles, Calif.

Shoehorn Cuts Corn from Cob

Cutting sweet oy
corn off the cob
for canning is
made much easier
by using a shoe-
horn instead of a
knife. The wide
end of the horn,
which is sharp-
ened, conforms to
the curvature of
the average ear of
corn, making it
easy to shear off the kernels. If the shoe-
horn is hard on the hand, a few layers of
tape around the small end will pad it.

Calcimine Is Kept Off Walls
by Using Drop Cloth

Temporary protection for walls when
applying calcimine to the ceiling can be

Here's the way one home decorator eliminates the
job of cleaning side walls after caleimining ceilings

obtained by suspending a large sheet of
muslin or canvas from the picture mold-
ing. Detachable hooks, which grasp only
the edge of the cloth, are made by straight-
ening one end of picture hooks and fas-
tening them to battery clips.

@[Roughing the bottoms of a baby’s shoe
soles with sandpaper will help prevent
slipping on polished floors,
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Rotary Fly Claset Woiks s Doof Is Opened

Rotating rapidly when the door is
opened, the fly chaser shown in Fig, 1 will
help keep flies from getting into the house
when you enter. It consists of a window-
shade roller carrying a number of cloth
streamers and having the small pawls at
the end removed so that the spring in the
roller works freely. The fly chaser is ro-
tated by means of a string wrapped
around the center of the roller and tied to
the door. Fig. 2 shows an effective trap to

Flypaper used on tables, counters and
showcases cannot be blown about if
wrapped around a large bottle, sticky [
side out, and the ends fostened tlo- F_ﬂ

gether with paper tape

=+ Al CLOTH

-'-' STREN-"IEHS

catch many of the flies that gather on a
screen door, Made to any desired size, the
trap is a cylinder of screen wire with a
V-shaped opening at the lower side, two
can lids being slipped over the ends to
hold it. Flat-iron brackets, pivoted to the
lids slightly off center, support the trap
just above the screen door. Or, wide legs
cut from heavy sheet metal can be sub-
stituted for the brackets to support the
trap on a table, shelf or counter,

Double - Action Blower on Scroll Saw Keeps Work Clean

After constructing a scroll saw of pipe
and fittings, I used the saw head as a dou-
ble-action blower by converting the spring
plunger and its housing into a pump. This
was done by putting a leather washer on
the upper end of the plunger, and driving
hardwood plugs into both the housing and
the pipe-tee head where the latter is
screwed into the horizontal member of the
saw throat. Brass tubes, leading from the
plug in the housing and from a small hole
in the pipe tee, were joined and soldered
together to form a single tube, which di-

rected the air on the work.
—Fred Strickland, Portland, Ore.

@ When correcting typewritten matter,rub
only one way with the eraser and the
paper is not so likely to be mutilated.

RUBBER TUBING

|- METAL WASHER

~FIBER: OR
LEATHER WASHER

Spring plunger in head of seroll saw converted into
pump to direct jet of air on work

k
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&-Electrical eonduit, la~in. size, is partic- X ;
™ ularly suited to this type of construction

~_because it is soft enough to bend cold to

< -JUNGLEUM WITH
3:10%_%%
- —— I1

Auminum or | |
4 CHROME BAND

-

designed for outdoor
Wing rooms you cah use
is bent-tube furnilure

recreation room, sun
room, or even the parlgr.

a comparatively short radius and yet is
sufficiently rigid to withstand severe

use. The japanned finish in which this material k.

comes makes a good foundation for quick-drying
lacquers or enamels. Aluminum tubing, although
it's more e, can also used in making
pieces shown except the type of chairs
ailed in Figs, 5, 6, 15 and 16. Due to the de-
sign, these two pieces should be built of conduit,
as thin-walled aluminum tubing lacks the neces=-
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sary strength at the bends. Now,
looking over the various pieces de-
tailed you will see that by selecting
designs, several sets of chairs and
tables can be made.

Going into the construction, Figs.
2 and 11 show the bending jig used
to shape the tubing. Fig. 3 gives a
formula for getting the proper radius
of the various bends, and
Fig. 4 details a simple
project to start with. Two
of the legs are formed
from a single piece of
\ tubing as in Fig. 1. The
' \\ two remaining legs are

T — .




bent separately and the lower ends are
filed concave to fit the first member and
form a neat right-angled joint. A short
length of %;-in. round black fiber is fas-
tened over the joint with serews driven
through the tubing. This holds the joint
and further carries out the modern design.
The four feet are of the same material.
Hardwood plugs, turned to a tight fit, are
driven into the top end of each leg, and
screws, which hold the circular plywood
top, are driven through the top into these

A table just suited to use in the outdoor living

room for refreshments, card parties, efe. IF's ar-

ranged to hold a lawn wmbrella which can be an-

chored with a pin driven into the ground. The inlay

degign shown in Fig. 4 can be used on this table
top, il desired

RNITU

: SEREW AND —
nwa&u PLUG %

MGUU.

RE_

2 BIRCH -PLYWOOD TOP
COVERED WITH LINCLEUM
i iy

S~ WOLETOFIT UMBRELLA

-

plugs. Linoleum, of whatever
design you choose, is cemented
to the top. A chrome or alumi-
num band around the edge fin-
ishes the jobh.

Now, to build the other two
tables, shown in Figs. 7, 8, 9 and
19, you follow the same general
procedure in bending the tubing and join-
ing parts together. When you bend thin-
walled aluminum tubing, it's best to fill
the tube with sand, ramming it hard, and
plug the ends as in Figs. 17 and 18, Also,
it's a good idea to turn a concave groove
in the edge of the bending disk on the jig,

295
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By halving the width, the settee in Fig. 12 becomes the chair
ghown in Fig. I4, as the end dimensions are the same. Spring-
—afid seats con be made by purchasing the
spring assediBTy¥ ready-made, padding it lightly with cotton
and sewing on a covering of cloth or artificial leather.
metal frames can be made of conduit, enameled in color, or

ioned
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BEND SLIGHTLY MORE TO

<k TURNED TO REQUIRED
CRADUS FROM HARDWOOD

ALLOW FOR SPRINGING ——,

1" PLYWOoD

BASE,

|

NV SEAT BARS A

TO FRAME

L
W
.I"'._ .I'.-l i
o1
|
PAAS

WODD FRAME

polished aluminum tubing

N SCREW AND |
":I’ﬂ-]hl% O PLIG |

WOOD BALL
}/¥5-52 MACH.SCREW
-

The

Fig. 11. This will prevent any tend-
ency of the tube to flatten when
bending. Where the tubing joins end
to end, the joint is made with a
wooden plug and two metal pins as
in Figs. 5 and 12,

You'll notice that the settee and
chair, Figs. 12 and 14, are fashioned
to the same dimensions as in Fig, 13,
This means that you can build either
or both pieces from the same plan,
by simply cutting the lengthwise
members to suit. Here these parts
and also the arms are joined to the
uprights by first plugging the end of
the tube with a hardwood plug, then
filing the end concave to fit the ra-
dius of the tube the horizontal mem-
ber is to join. A chromium-plated
oval-head screw inserted through
holes drilled in the upright and
turned into the wood plug holds the
joint securely. Practically the same
method is used in joining the parts
of chairs shown in Figs. 20 and 22
and further detailed in Figs. 21 and
23. Arms of the chair shown in
Fig. 20 can be shaped around a
template made by band-sawing a
board to a slightly shorter radius
than that required on the tube.
The straight rails of this chair are
joined to the legs with a rod,
threaded at both ends and passing
through the rail and through holes
drilled in the legs. A nut, filed
round, is then turned up on each
end of the rod. Another way is to
simply use the rod as a long rivet,
peening over the projecting ends.
If yvou countersink the hole before
inserting the rod, the ends can be
peened over and the excess filed
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away to produce a neat job. In either
case, the ends of the rail are filed concave
to fit the tubular legs.

Now about finishing. Conduit can be
lacquered or enameled with excellent
results. Any quick-drying brush lacquer
or enamel will do, the latter perhaps be-
ing preferable because it does not set so
quickly. First, sand the conduit lightly
to remove any loose particles and smooth
up rough spots. Then brush on the first
coat of enamel or lacquer and al-
low to dry thoroughly. Before
applying a second coat, go over
the first lightly with fine sandpa-
per. Then follow with the finish
coat, carefully brushed out to
avoid sagging on the rounded
surfaces. Where aluminum tubing
is used it may be polished highly
with a buffing wheel driven by a
flexible shaft as in Fig. 10. A coat
of clear metal lacquer will help to
preserve the high polish.

._,-“'

_-"'-'

Keeping Dogs and Cats Out
of Your Garden

JOU JT '-

"RoNo Fﬁ,|

By spraying flowers or shrubs with

a dilute nicotine-sulphate solution S0 . EEEE
you can keep small animals, such as - = . [WIT T T
dogs and cats, out of your garden. o R
The spray is harmless to plants but
it is very offensive to the animals.
Commercial preparations usually
contain 40 per cent of nicotine sul-
phate, and such preparations should
be used in the proportion of 1% tea-
spoonfuls to a gallon of water. Spray-

¢ Metal frames for any of these three pieces can be made of
ing should be renewed about every either polished aluminum tubing or electrical conduit fin-
. - ished in gquich-drying colored lacquer or enamel. By com-
two WEEkS dl.l:.l"ll'lg nrdlnary WE‘EthET bining these and other designs shown, several sets of at-
and after a raimn. tractive porch and garden furniture can be made



298 POPULAR

Accurate Miter Cuts Sawed
Without Gauge or Box

D e

Measuring up work to make a miter cut without the
aid of a box or a gauge

If you have to saw a miter cut, and a
gauge or box is not at hand, here is a trick
that will enable you to make the cut ac-
curately., Simply mark off from the end
of the work a distance equal to its hori-
zontal width. Then draw a line at an an-
gle from the end of the mark to the oppo-
site corner of the work as shown in the
circular detail. In the example given, the
dimensions are for mitering the end of a
2-in. plank, but the same idea holds true
on any work by using its horizontal width.

—C. F. O'Kelley, Griffin, Ga.

Repairing Lawnmower Roller

Instead of re-
pairing a cracked
lawnmower roller
by bolting it to-
gether or wrap-
ping it with wire,
why not make the
neat, permanent
repair shown?
Remove the roller
and cut a groove
around it to take
a copper band.

,{m'amw\ig—']

Force hot glue into the crack as deeply as
possible, after which the band is screwed
in place with flat-head wood screws. Then

MECHANICS

sand the roller thoroughly and give it two

coats of spar varnish, allowing the first

coat to dry before applying the next one.
—L. H. Georger, Buffalo, N. Y.

Golf Ball Has Line in Center
as Guide in Holding Club

One amateur
golf player who
has trouble in
making a putt,
claims that a nar-
row black line
painted around
the center of the
hall aids him in
holding the club
at the correct an-
gle., Before mak-
ing the shot, the ball is turned with the
line pointing toward the hole, after which
the player holds the side of the club at
right angles to the line,

Circular-Saw Cuts Made at Angle
with Aid of Jig

For making straight cuts that are not

parallel to the edge of the work on a cir-

cular saw, this jig assures accuracy. It

consists of two wood arms hinged together
at one end, and fitted with a tie bar at the

HINGED—"_ &

Jig rests against ripping fence and holds work at
carrect angle as it passes over saw

other end to lock the adjustment. In use,
the jig is placed next to the ripping fence
with the edge of the work resting against
one arm, which carries a cleat across the
end to fit over the edge of the work as
shown.—Brooks Hill, Neosho, Mo,
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Aerial Photos ‘Shot’ from Model Flying Plane

= i .'|

] SHUTTER-
RELIASE CORD

CAMERA SHUTTER

SHUTTER RELEASE IN POSITION
WITH PLANE MOTOR WOUMD

Any fast-climbing monoplane with a
wing span of 40 in. or over can carry aloft
a midget camera of the universal-focus
type weighing about 3 oz. All you have to
do is to cut and frame an opening in the
bottom of the fuselage for mounting the
camera. The latter should be so placed
that its center of gravity is slightly ahead
of the center of gravity of the plane. Ordi-
nary model cement will do to fasten the
camera in place at an angle of about 30°
with the centerline of the fuselage. Of
course, you can vary this angle if you
wish. The shutter release is a simple af-
fair, rigged as shown in the details. The
release cord should be run through wire
eyes on the outside of the fuselage to pre-
vent it from fouling the rubber-band mo-
tor. As you will see from the details, the
mechanism is so arranged that it releases
the camera shutter at the instant the plane
reaches its ceiling and levels off in a stall-
ing position. The plane should reach an
altitude of from 150 to 200 ft. You may

find it necessary to increase the power of
the motor with one or more additional
strands of rubber.

Key Fitted with Name Plate
Is Easy to Select

For those who
carry a number of
keys on a ring,
there will be no
guesswork about
selecting the right
one if each key
carries a name
plate on which is
scribed a code
number corre-
sponding to one on
the lock that the
key fits. A piece of thin sheet brass or alu-
minum cut and bent over the key as indi-
cated makes a good name plate,
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Anchor Snagged under Rock
Freed from Rowboat

When the anchor on my large motor-
boat became snagged under a rock so
tightly that it couldn't be freed by the
usual methods, we loosened it as follows:
A large steel ring with a long, stout rope
tied to it was slipped over the anchor
chain and allowed to drop down on the
anchor as shown. Then I got in a row-
boat and pulled on the line from several
directions until the anchor was free. Some
boatmen keep a light rope tied to one
prong of the anchor for such emergencies.

—F. J. Harbaugh, Camden, N. J.

Snagged anchor freed b I | {[Clean your mirrors with a dampened

nag g anchor free ¥ pulling on it with extra : - .
Hiad to atesl riag, whioh is slinped dows soer chamois 'to a'.fmd getling '.t.rater on .the
anchor chain back, which might ruin the silver coating.

Lawn Table, Barrow Chairs, Trellises - - -

arched gateways, ornamental wood
fences, Dutch windmills and many
other easy-to-make items which will
help beautify your garden, are in-
cluded in Popular Mechanics' blue-
print service. You can order from
this list, or send 12¢ for our 80-page
“What to Make” booklet describing
hundreds of other projects.

TWO BENT-IRON TABLES—S568: Smart
designs in bent iron. 17 and 30 in. high. 25c.

BARROW CHAIRS—924: Two styles. Built
for comfort. Simple construction. 25c.

Dent-Iron Tables—3568

TRELLIS SUGGESTIONS5—&38: Six types that will help
make your home more attractive. 25c.

LAWN AND GARDEN FURNITURE—820 to 822: Arbor-
and-seat combinations and swings. (3 prints) 75c.

ORNAMENTAL WOOD FENCES—640: Shows five designs
which can be made from standard wood stock. 25c.

DUTCH WINDMILL AND WATER WHEEL FOR ROCK
GCARDENS—911: Mill, 40 in. high. Small water wheel. 25c.

CIRCULAR ARBOR AND CATE—&37: Popular style any-
one can build. Altermate gate designs. 25c.

METAL WEATHER VANES—520: Scroll-sawed from sheet
aluminum. Complete assembly details. 25c.

Any six of these blueprints will be sent
postpaid upon receipt of $1.00 Ornamental Wood Fences—640

Blueprint Department, Popular Mechanics Magazine, 200 E, Ontario St., Chicago
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By C. A. Crowley

THE ringing of a bell comes
from a semi-darkened store
window! When the bell stops a
buzzer sounds and an instant later
a brilliant sign flashes the mer-
chant’'s message. Then, one by
one, each line of the sign goes out
while the buzzer still sounds, and
when the last one is extinguished,
the bell again rings momentarily,
the buzzer follows, and the com-
plete eycle is repeated. That's the
way this automatic sign works.
As pictured in Fig, 1, there are
two parts; one is a light or sign
box, which is divided into several

+« BACK BRACKET,
.| I'AH(:LE IROM

|||q_. i ,; =

TRANSFORMER H - j

T

* BRACKET

="W

_‘—l—.

CONTROL
UNIT

|
METAL OUTLET BOX

~CONTROL

e B

compartments, each containing a lamp,
and the other is a control unit consisting
essentially of thermally operated switches
or relays arranged and connected to work
in sequence. Each compartment of the
light box is fitted with a ground-glass
panel carrying part of the message, the
wood partitions being grooved so that the
panels can be inserted or removed readily
as in Fig. 6. Each compartment is pro-
vided with a 10 or 15-watt lamp and the
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m THERMAL RELAYS (8 REQUIRED)
P CONTACT BRACKET 34 NICHROME
& TOP COM B SWITCH ARM CONTROL

(SPRING BRM&J {SPRING BRASS)

WIRE
" }'-F_I '-Ii-t--q- 3“—:}—-—!1-1-4‘-'-- 1
2 1
kS oo comacr |
: BRACKEY 'uz'."DEII.L !
¥IL_ol [ WU 2]
g @ L4 53 DRILL

MAKING SILVER CONTALTS

BRASS STRIP WITH FILED
SILVER WIRE IN HOLE """"ETH"

Fi.l‘r

HICHROME
CONTROL

W hen assembled, the control unit

is tested so that the thermal re-
- lays can be adjusted to give
e proper sequence of operation
=D
~ i
*f':h.‘ = leads from the lamps are brought together
o ] to form a cable which is run to the con-
HUTS

trol box, this being concealed at some
: ; 1 point where it is accessible for adjustment.
| CONTROL ¢ . L;?’ The thermal switches in the control box
BRACKET consist of spring-brass arms which touch
contact points in both the fully open and
fully closed positions. See Fig. 2. Move-
ment of the switch arms in both directions
is made possible as the spring of the metal
itself tends to keep the arms down against
the lower contact points, and lengths of
Nichrome wire, attached as shown in Fig.
3, pull the arm against the upper contact
A TOP CONTACT, : points when electric current is not flow-
;- i _poviom | ing through the wire. The moment cur-
= el rent passes through the wires, they be-
come hot and expand, allowing the arms

—

*\HT

4 to drop against the lower contacts. The
N 4 = 3 sign will operate on alternating current by
w L: 3 using a 12 or 15-volt transformer having
§ { ey~ Y a rating of approximately 250 watts. If
& $ 8 such current is not available, you ecan
§ J I = 9 make the sign by substituting a storage
& A sz o battery for the transformer.
e J First, make the thermal switches of the

_;\

control unit. Use silver contact points, as

] £ 11 in the detail of Fig. 2, to assure reliable

; A m—p ik - operation. Next, a control bracket, Fig. 4,
[_’ , 15 is made, after which the parts, including a
‘/- Iy r back bracket drilled for No. 6-32 machine
éi?;"gfﬁl B ® N SWITCH ARMS screws, are all mounted on a base of heavy

L s v insulating board, dimensioned as in Figs.
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1 and 3. Small machine serews are used
to fasten the parts to the base, after which
lengths of No. 34 Nichrome wire are run
from the switch arms to screws on the
back bracket, the screws being drilled
transversely with a No. 55 drill to facili-
tate attachment of the wires,

The wiring as in Figs. 5, T and 8 must
be followed carefully, after which the
control unit is connected to the transform-
er. The unit is housed in a metal outlet
box of suitable size, keeping all metal
parts and screws on the insulating base
from touching the box. With the current
turned on, the device is made to operate
as already explained. Of course, adjust-
ment will be necessary and for this pur-
pose, the screws on the back bracket are
arranged as in Fig. 4 so that the tension
on the Nichrome wires can be varied.

In operation, current enters the first
switch at point A and from there feeds to
light No. 1. From this point it feeds back
through the wire to the bracket, the wire
being heated and expanded, which allows
the switch arm to drop against the bottom
contact. Thus light No. 1 is extinguished
and current from A then feeds to the sec-
ond switch, heating the attached wire, and
this sequence is continued until the last
switch arm drops to the position which
turns off lamp No, 13. Current then feeds
into the control bracket, heating the
length of wire attached, which allows this
switch arm to open and remove the cur-
rent supply from all the relays. The con-
trol arm also is connected to the bell and
to the buzzer,

e
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Door on Spring Hinges Opened
by Stepping on Treadle

Workman approaching with both hands full steps
on treadle to swing heavy door open

In a warehouse where workmen carry-
ing heavy or bulky loads with both hands,
must pass through a door, a treadle is
used to give the latter a swing with the
foot as shown. The treadle is a piece of
wood hinged to the floor so that a caster
or skate roller at the upper end bears
against a metal plate screwed to the lower
corner of the door.

Corn Knife Carried in Holder

Those who have
occasion to use a
corn or brush
knife often cut
themselves while
trying to carry the
knife and a bundle
of corn or brush
at the same time.
To avoid such an
accident, I slip the
knife in a wire holder. The holder is bent
from a piece of fairly stiff wire and is

MECHANICS

hooked over the hammer loop in my over-

alls, In this way, the knife is carried safe-

ly, yet is readily available when needed.
—F. W. Bentley, Jr., Missouri Valley, Ia.

Cork Pad Holds Small Parts
to Drill Them

Mechanics who
do light repair
jobs away from
their shops will
find a thick, cork
pad helpful in
holding small parts
while drilling
them. When the
work is placed on
such a pad, the
pressure from the
drill tends to de-
press it into the
cork so that it will
not turn, and friction between the cork
and any surface it is laid on, even a
smooth one, is usually sufficient to keep
the pad from turning.

Sorting Bin Improvised on Bench
Has Adjustable Dividers

In shops or factories where small parts
are to be sorted for assembly or shipment,
each packing bench may be provided with
adjustable sorting bins by attaching a
length of coil spring to the wall above the
bench, and inserting dividers of hard-
pressed board or sheet metal between the
spring coils as shown. When not in use,
the dividers can be removed.

COIL SPRING

Compartments are guickly made to any size and the
dividers ean be stored when not in use
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‘How to Cut Glass Bottles Without Breakage

* TAP WITH
|\ HACK-SAW

BLADE

ADJUSTABLE STOF

1

i

HACK-SAW anE-”r

Small glass containers and funnels, of-
ten needed around the home or experi-
mental laboratory, can be made cheaply
from bottles by using this cutter, which
utilizes two pieces of a three-cornered file.
Rest the free end of the bottle on a wood
strip having a thickness equal to the dis-
tance that the horizontal file projects

'\_.\- i

,&‘@@/ETWE BOLT AND HEX.NUT

FILE

above the base. This assures getting a
straight score all around the bottle, pro-
vided it is kept against the end stop while
rotating. After the glass has been scored,
tap it over the score from inside the bot-
tle with a flexible tool which is made from
an old hack-saw blade and stove bolt as
shown in the illustration.

Tennis Courts Lined Quickly with ‘“Wheelbarrow’ Marker

Pushed along like a wheelbarrow, this
unusual marker spreads a ribbon of lime
accurately to lay out tennis courts, base-
ball diamonds, etc. An old auto tire, hav-
ing its tread perforated with a hollow belt
punch, serves as a lime container and
spreader when mounted on a wheel and
fitted with a bolt for an axle, and a suit-
able handle, The upper detail shows how
two 2 by 4-in. blocks are nailed together
to hold the tire while perforating it.

Discolored Lens Affects Camera

Camera or microscope lenses of the
type that are cemented in place, often
tend to discolor with age, which is due to
the yellowing of the Canada balsam used
as a binder. In a camera, the discolored
lens slows the action appreciably, and in
a microscope the discoloration causes a
loss of light from the object. The only
remedy for this trouble is to clean and
re-cement the lens, which is best done by
the manufacturer.

ﬁ) METHOD OF g%l;d_ﬁ__,
o PUNCHING ~
,4 v g i HOLES Eﬁ}-_
= 1 -

b

2845

The tire is filled through a hole cut in ene side and
plugged with a cork
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Traffic Guide Lines Are Inlaid
Permanently in Street

Inlaid lines of white cement contrast sharply with
darker street paving so that they are easily seen

Instead of the crosswalk and traffic
guide lines being painted on the pavement
of a street intersection in University City,
Mo., they are permanently inlaid in the
concrete with white cement, thus elimi-
nating the expense of frequently renew-
ing them. First, concrete bases were
poured, after which a mix consisting of
white cement, 1 part, white sand, 2 parts
and l2-in. white limestone, 3 parts, was
troweled to a depth of 1'2 in. on top of
them to come flush with the paving ma-
terial when it was poured. After the forms
were removed, spikes were driven into the
bases to serve as dowels for binding the
lines firmly with the paving concrete.

Removing Spindle Bushings

The usually dif-
ficult job of re-
moving spindle
bushings is sim-
plified by one me-
chanic who uses a
split metal disk of
approximately the
same diameter as
the bushing. In
use, the halves of
the disk are
dropped through

st

AT
A

CRIADINN

BUSHING
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the upper bushing and moved into position
with a piece of wire to form a cover over
the lower one, after which a steel rod is
used to drive it out.

—M. L. Golden, Crenshaw, Miss,

Fingertip Eraser Saves Time
for Artists

When sketching
a model in a pose
that is difficult to
hold, where the
artist must work
as rapidly as pos-
sible, this finger-
tip eraser will be
found a timesaver
in helping to re-
duce unnecessary
hand movements.
Cemented to a
rubber finger pad
worn on the index finger, the eraser is
quickly brought into use when needed.

Soldering Iron Always at Hand
on "Lazy-Tong” Holder

Mounted on a wall above a workbench
with a U-shaped bracket, a “lazy tong”
makes a good soldering-iron holder that
is quickly extended or swung to one side
to bring the iron within easy reach. A
sheet-metal cradle at the free end of the
holder carries the soldering iron, and is
fitted with a handle insulated to avoid
burning the hand. To prevent extending
the holder too far, a sheet-metal stop is
clamped around the pivot bolt at the wall.

A soldering iron on this holder is out of the way on
a crowded workbench when not in use
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Heat of Soldering Iron Controlled by Holder

ASBESTOS BLOCK

RADIO =JACK

SPRING

Y. BAKELITE
b'” ilﬁﬁ

Here is a simple soldering-iron rest that
not only holds the iron safely, but auto-
matically cuts in the resistance of a lamp
when the iron is laid on it. Thus the iron
is kept hot enough for instant use, yet
overheating is avoided and current is
saved. The size of the lamp to use is de-
termined by the wattage consumption of
your particular iron. Construction and
wiring of the holder are shown clearly.

The upper contact is a spring leaf taken
from an old radio jack, and the lower one
may be a copper screw although a silver
contact point is preferable. Stiffiness of the
Bakelite strip holds the contacts closed
until the iron is placed on the rest. The
heat block, which supports the hot end of
the iron, may be lava, chalk or other heat-
resistant material filed to shape.

—G. F. Lampkin, Bradenton, Fla.

Hot Filtering of Inflammable Liquids in a Steam Heater

When filtering a hot solution, using an
inflammable solvent, this steam-heated
funnel prevents the dissolved material
from crystallizing. A glass funnel is set
inside of a tin can with the neck projecting
through the bottom. A steam-tight joint
at this point is had by soldering a wide,
brass ring into the hole to take a rubber
stopper, drilled lengthwise to fit the fun-
nel neck snugly. The cone of the funnel
should overlap the can to deflect steam.
Lengths of brass tubing soldered in holes
through the hottom and one side of the
can serve as steam inlets and outlets.

{Work a paste of rottenstone and glye-
erin into a rubber sponge and you will
have an excellent metal-polishing pad.
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MIX FOR ‘JASE

vases so reminiscent of the
oil jars in which the forty thieves of Ara-
bian Nights fame concealed themselves?
Here is a brand new idea for making as
many of these vases as you wish, at com-
paratively little expense. Instead of a large
mold, the vase is cast or formed over a
riblike framework covered with expanded
metal lath as in Figs. 1 and 5. The cement
is simply plastered on in three layers.
Fig. 2 shows a squared layout of the
ribs and the method of construction.
Twelve ribs are bandsawed to the shape
shown and are assembled between the
disks, as in Figs. 1 and 4. The form is then
ready for the expanded metal lath. One
sheet, 4 by 8 ft., is sufficient, if care is
taken in cutting. Starting at the top, a cir-
cular piece as in Fig. 1 should be cut out
with snips and formed over the top of the
frame. Great accuracy is not required be-
yond getting the material into the approx-
imate contour of the frame. The V-cuts
are made wherever required and are
drawn together with short lengths of soft
iron wire, as are all other connections be-
tween pieces of the lath. After the neck
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and shoulder have been covered, the bal-
ance of the surface is wrapped with strips
of the material as shown in Fig. 5. The
lath is not fastened to the wood at any
point as this would prevent removal of the
frame after the concrete has set. The out-
side contour of the vase is formed with a
sweep, as shown in Fig. 6. The sweep is
pivoted at the top by means of a rod which
runs through the top and bottom disks.
The larger outside disks are screwed on
at both the top and bottom to provide a
guide for the sweep and also to assure
uniform thickness.

There are a few simple precautions to
be observed in preparing the cement. It
must be fresh and dry. Cement which
contains lumps has partly set from ab-
sorbing moisture and lacks the adhesive
properties required for this type of work.

3 Pn.nTs SHARP
. TORPEDO SAND




The sand must be sharp—torpedo—and
free from the presence of loam. The mix,
Fig. 3, consists of cement, 1 part, sand, 3
parts, and hydrated lime, %o part. After
these have been well mixed, enough water
should be added to make a “fatty” con-
sistency. The mixture should stand an
hour before applying, to “jell.” The pur-
pose of the lime is to make the mix more
plastic and adhesive. It also whitens and
waterproofs the mixture. The cement is
applied with a trowel in three layers, each
approximately Y2 in, thick. Smoothing the
first two coats is unnecessary, as a rough
surface helps to bond the succeeding layer.
Apply the coats a day apart. Fig. T shows
how the last coat is trued up. Burlap or
old carpeting is wrapped around the fin-
ished work as in Fig. 8 and kept wet sev-
eral days to allow the concrete to “cure.”
This is important as a crumbly vase will

FILLING
THE LOW
SPOTS

BUILDING
THE FORM

result if the drying takes place too fast.
Now, the top and bottom disk are un-
screwed, and by a bit of manipulating
each of the twelve ribs is removed through
either the top or bottom openings.

Fig. 9 shows how the rim and inner sur-
face of the neck are finished off with a
rich cement mixture, the surface being
thoroughly wet before this patching is at-
tempted. As the rest of the interior will
be covered by soil it need not be smoothed.
If the surface of the vase shows trowel
marks or other irregularities, it can be
smoothed down by serubbing it, while
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cement paint is mixed by adding paint,
in powder form, 2 parts, to water, 1
part, stirring constantly while adding
the powder. Apply with a stiff brush,
as evenly as possible as in Fig. 12.
The second coat is applied in a simi-
lar manner, using paint, 24 parts, to
water, 1 part, to produce a thicker
paint. Each coat should be wet down
as soon as it has hardened enough so
that it will not run when the water
is applied. The piece should be kept
under wet burlap for 24 hours after
each painting. Cement paint is avail-
able in white, black, cream, grey, red,
spanish buff, green and
blue, and the dry colors can

be mixed to produce many

2T T CLEAT DISK other shades.
J%*Ez-'l-‘f-.; i The bottom should be
Ty RN B formed as in Fig. 15 after
BT erar the piece has been set in
wet, with an old emery N LATH place so that it will not be
'f'“'h;ffl diﬂpeg;:uw;fﬂf as \ nm -4 i so heavy to handle. It lis
in Fig. 10, epres- ENAEEEEE necessary to pour in only
sions are readily filled with s\‘1 1BDTTﬂM about 3 in. of a mix contain-
a mortar of cement and 1 AL _‘_ fm“ J (®) ing coarse gravel, 3 parts,

water. Be sure the surface
is wet so that the mortar
will adhere, and keep it
moist for several hours
after patching.

Now for the color. Clean
off all dust and loose par-
ticles with an old scrub-
bing brush as in Fig. 11,
and wet the vase down
thoroughly again to pre-
vent the porous surface
from absorbing the water

sand, 3 parts, and cement, 1
part, as in Fig, 16. This will
produce a porous bottom

105" DISK

SPLICE

135" DISK
L
3 PIPE

out of the paint before the ba EXP HETM
latter has had a chance to T METETLE‘PH
set. The moisture also o S

EivES an easy Hﬂw to the NAILS FOR SPACING PINS

paint. The first coat of the
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that will provide drainage. The vase is
then half filled with coarse gravel and the
remaining space with black soil.

A proper setting adds much to the
beauty of your vase. Fig. 24 suggests an
arrangement consisting of a eircular pad
for the wvase, surrounded by cast flag-
stones. Molds are made for casting the
flagstones and the circular pad, the latter
being built up with segments which are
cut to shape on a band saw. A wagon tire
would serve this purpose,
if available. A pleasing
effect is obtained by
partly surrounding the
vase with shrubs or flow-
ers. Floodlighting is ef-
fective at night. The vases
are usually used simply
as garden ornaments,
though they are equally
attractive for use in pairs
before an entrance. Vines
or small evergreens may
be planted in them but
the usual practice is to
leave them empty, except
for the soil. In climates
where freezing would be
likely to crack the vase,
it is advisable to provide

a wood or metal cover to
prevent the entrance of
snow and rain, in winter.

The wide-mouthed jar
in the photo above Fig. 4
shows another attractive
finish for concrete work
of this kind. The outer
surface of this piece looks
like marhble, the effect

— B, Fx2x8" being obtained by using
v T o mﬂ WMo’ 2 req) aggregates of white sand
\ s~ :

M smfn-%’-"
TV T1WITH SWEEP

“,,';‘ S and marble chips. The
Qﬁq_ mix is prepared in the
. usual way and the surface finish is pro-
duced by scrubbing off the film of ce-
ment with a stiff brush and water, or
with an emery stone, as previously de-
scribed. Granite screenings, crushed
felspar, slag or other colored rock ma-
terials are obtainable and may be used
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in a similar manner. A method of casting
these large-mouthed jars is shown in Fig.
13. The form for the jar consists of a se-
ries of disks, the center one of which is
made up of segments, held together by a
smaller disk and screws. The outside is
covered with metal lath, as before, and
the concrete plastered on in layers, Nails
pushed through holes drilled in the length
of pipe, space the disks. After the job has
set, remove the top and bottom disks, un-
screw the small center disk and the six
segments can be removed readily for use
on a repeat job. The contour of the base
is given in the squared detail, Fig. 13, and
the curve of the sweep may be taken from
this. The sweep is faced with thin sheet
metal cut to shape on the jig saw as in
Fig, 14.

Flower urns, of the type detailed in Fig.
22, are easily made if you have a lathe
equipped so that you can turn on the out-
side of the headstock. The method, as
shown in Fig, 17, is a combination of
sweeping and molding. Five sets of seg-
ments are required for the base, as shown

in Figs. 18 and 22. The base is turned in

MECHANICS
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two sections, the first two layers of seg-
ments being mounted on the faceplate and
turned to approximately the curve re-
guired. Then the second section of three
layers is screwed on and the curve turned
to a template as in Fig. 20. The slowest
speed on the lathe should be used when
turning large diameters. When the mold
is complete it is given two coats of shellac
and one of machine oil to prevent the ce-
ment sticking. The mix for the urn, Fig.
19, should be cement, 1 part, and water, 3
parts, mixed fairly thick and thoroughly
tamped into the mold. As the segments
are held together with screws, it is an easy
matter to remove but one segment at a
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IB" SQUARE

time and thus avoid damaging the cast.
The pattern for the upper rim of the urn
is made in a similar manner but requires
only two rows of segments. Because of the
large diameter, it is necessary to bandsaw
the segments and mounting disk as nearly
round as possible, as shown in Fig. 21, to
prevent excessive throw or vibration. The
inner form is made of sheet metal and
assembled on wood disks, as shown in Fig.
22. The setup for casting the bowl is
shown in Fig. 17. A sweep, lined with a
piece of sheet iron, is used to produce the
outside contour. The surface treatment is
a matter of choice.

Cement flower boxes, if not too massive,
are always attractive, and by the use of
colors pleasing effects can be obtained.
The rectangular window box, shown in
Fig. 23, is ornamented on the face and
ends with a series of depressed panels
which may be painted in contrasting col-
ars. Details of the mold construction and
a section through the center are also
shown in Fig. 23. The box is cast upside
down. The flower box shown in Fig. 26 is
ornamented with a modern design requir-
ing bright coloring for a pleasing effect. A
combination of red, yellow and aluminum
is suggested. The latter cannot be applied
until the piece has thoroughly dried out,

"QUARTER
ROUND . 4

however. A detail of the base, showing
how the opening between the feet is pro-
duced, and the method of constructing the
mold are shown in Fig. 25. Shellac and oil
must be used, as previously described, and
it is advisable to screw all parts together
for safety in removal. The cement mix for
the flower boxes is the same as for the urn
and thorough tamping is equally essential
for a good casting.

Potato Eyes Lifted with Shoehorn

If potatoes are planted in rich soil, it is
unnecessary to use more than the eyes of
the tubers to oh-
tain strong, vigor-
ous plants. In fact,
many seed dealers
often ship only
the eyes of pota-
toes in order to
avoid excessive
freight expense.
To remove the
eyes easily, saving
the balance of the
vegetable for table
use, sharpen the small end of a shoehorn
and use it as shown.

—G. E. Hendrickson, Argyle, Wis.
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to Make It “Hug"” Work

MECHANICS
Bending the Blade of a Hand Ax

with a stopper carrying a small
glass tube and an electrode of iron
wire. It may be necessary to add

7,
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a little mercury through the tube
to bring the liquid well up into
the glass. After this has been
done, the upper end of the tube is
fitted with an adjustable rubber
slider carrying a second electrode.
The slider is notched along one
side to allow air in the tube to
escape as the mercury column
fises. In use, the slider is adjust-
ed so that the mercury, which ex-
/. pands and contracts under tem-

perature changes, contacts the

if your hand ax is beveled slightly on the flat side, it will do

better work if the bevel is removed

Cutting edges of new hand axes, even
those of the best quality, are often beveled
slightly on the flat side, which makes it
necessary to remove this slight bevel if
the ax is to “hug” the work for good
chopping. This is usually done by grind-
ing back the main bevel enough to remove
the slight one on the opposite side, which
is quite a chore with an ordinary hand
grinder. I find that a better and quicker
way to remove the bevel is to bend the
blade by laying the ax on an anvil, flat
side up, and striking it on the high spot.
Bend the blade just enough so that light
will show between the ax and the edge of a
T-square held snugly against the flat side.
—Edwin M. Love, San Gabriel, Calif.

Adjustable Mercury Switch
Serves as Thermostat

MOTCHED

This thermostat-
ic switeh is handy
where a low-volt-
age circuit must
be opened or
closed within cer-
tain temperature
limits to operate a
warning bell or
other electrical
device. To make
the switch,a small
bottle is filled with
mercury and then
tightly corked
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electrode when the temperature
has reached the point at which
you want the bell to ring. Loca-
tions of the slider for various temperatures
can be marked on the tube.

Scrap Separator for Power Shears

Here is a simple method used in one
shop to automatically separgte scrap and
sheets cut on power shears. As shown,
the work slides over the sloping face of a
small sheet-metal table in front of the
shears, while the scrap, which is narrower
than the work, falls into a well between
the table and shears. A stop nailed to the

a ] -'.' V g
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SHEETS-

Serap and work leaving metal-cutting shears auto=
matically fall in separate receptacles

floor or bench in front of the table forms
a second well to receive the sheets. The
width of each well is adjusted by moving
the table and stop, short nails being weld-
ed to the latter so that it is only necessary
to pry it loose with a screwdriver to make
the change. The table is not anchored as
it is held in place by the scrap and sheets.
—Charles Kugler, Philadelphia, Pa,
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Fruit-Picker’s Ladder

MECHANICS 315

and Basket Improved

Difficulty of safely supporting a commeon ladder on a large, bushy tree is overcome by nailing two hard=

wood barrel staves to the upper end az shown,

thus giving the ladder a peinted end which can be

pushed into the thick branches and rested in a fork or against a limb. When nnng such a ladder, you
can save many frips up and down it by wvsing the self-dumping basket shown in the center detail. A
length of clothesline rope is ideal for lowering the bashet to the ground

Drawers Pivoted under Workbench Ut:hze Waste Space

Space underneath most workbenches
can be used to good advantage by install-
ing a number of drawers, which can be
swung forward by a slight pull at one
front corner. Rigidly constructed of sheet
metal or hardwood, the drawers are piv-
oted at one corner to a standard by means
of heavy pipe straps, the drawers being
spaced by 2-in. collars, which are fastened
to the pipe by means of set screws. Pipe
flanges screwed or bolted to the floor and
to the underside of the bench hold the
standard rigidly in place.

—Herman R, Wallin, Brooklyn, N. ¥.

Hauling Water in Open Barrels

When water is hauled in open barrels
for short distances, wood-disk floats placed
in them will help check the movement of
the water and avoid excessive splashing.
On long hauls, it is a good idea to use
pieces of cloth tied tightly over the tops
of the barrels in addition to the floats.

-
C
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A slight pull at one corner swings these drawers
outward to expose the entire contents
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Gasket Cutter Made of Tool Steel
Is Adjustable

With this teol, ring or disk gashets are cut fo any
size needed right on the job

Instead of taking the time to hunt for
gaskets, or to go to a store for them, one
shopman uses this adjustable cutter and
makes them right on the job. Cutting ei-
ther rings or disks, the tool consists of two
lengths of drill rod welded together to
form a ecross, and two cutters. The lower
end of the vertical cross piece is pointed
to serve as a pilot for the tool. The ad-
justable cutters, which are drilled to slip
over the horizontal arms, are held in place
with set screws and are ground to shape
from square stock,

—Jos, C. Coyle, Winterhaven, Calif.

Thermometer Floats in Liquid
on Two Corks

Temperature
readings are easily
taken at a glance
when this float is
used to hold a
thermometer in
liquids. The float
is made from a
piece of wire, a
rubber band and
two corks. In ad-
dition to supporting the thermometer the
float offers some protection against break-
age. This is especially useful for checking
photo developer when it must be chilled

POPULAR MECHANICS

to keep it at a uniform temperature. A
good way to chill developer is to suspend
an ice-filled rubber tube into it. Such a
tube can be made by cementing one end
of a section of inner tube together.

—Birt Obelies, Jr., Hastings, Nebr.

Nail Pocket on Worker’s Sleeve
Handy in Cramped Places

Carpenters,
electricians and
others who often
have to work in
cramped places
where it is diffi-
cult to reach into
a trouser or coat
pocket for small
parts, will find a
pocket sewed on
the sleeve conven-
ient, Heavy can-
vas is ideal for the
pocket, which
should have a flap
and snap fastener. If a number of differ-
ent articles must be carried, two or three
pockets can be sewed on one sleeve with-
out interfering with arm movement.

Star-Drill Handle Is Notched
to Show Size at a Glance

Of the various
methods of mark-
ing star drills used
in masonry work
to indicate their
size, the one shown
here is probably
the simplest and
easiest to read. It
consists of grind-
ing or filing one
notch in the han-
dle for each 15 in.
of the diameter of
the drill. That is, one notch for a s-in.
drill, two notches for a ¥i-in. drill, etc.

{[To prevent glass from “sweating,” due
to uneven temperatures, coat it with the
following transparent solution: Gelatin, %
oz., acetic acid, ¥4 oz., warm water, 20 oz.
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Grease-Pit Worker Is Shielded
from Dirt by Screen

This screen is quickly moved to any position to
stop dust from blowing into the pit

Those who have to work in an open
greasing pit will find this portable screen
effective for keeping dust and dirt out of
their eyes on windy days. Consisting of a
piece of canvas or hard-pressed board
tacked to a wood frame, the screen is
readily moved to either side of the pit.

Inside Door Handle Covered
to Protect Clothing

When one end of an inside door handle
projects so that you often catch some part
of your clothing
on it, a strip of
rubber used as
shown will stop
the trouble. The
strip is tacked to
the door and is
fastened to the
heel of the handle
with arubber
band. Make the strip long enough so it
will not pull off when the handle is turned.

STRIP OF
RUBBER

WITH RUBAER
BAND

Removing Broken Starter Bolt
from Clutch Housing

A car owner who broke a bolt on the
starter shaft of his car, and had the mis-
fortune to have it drop down inside the
clutech housing, removed it in a few min-
utes without taking the housing apart.

POPULAR MECHANICS

The starter was removed and a quantity
of hard grease was plastered on the fly-
wheel starting gear through the opening
thus provided. Then, by jacking up a rear
wheel and putting the car in high gear,
the flywheel was given a half turn with
the rear wheel, after which the motion
was reversed to turn the flywheel back to
the original position. When the grease
appeared at the opening, the broken bolt
was found in it.

Creeper Has Apron on Sides
So Nuts Can’t Roll under It

Have you ever dropped wrenches, nuts,
bolts and other small parts when working
on a creeper and had them roll under it
out of reach? If so, strips of heavy leath-

“Fishing" for small parts that have rolled under a
creeper is stopped with this apron

er tacked around the edges of the creeper
to come flush with the Hoor will stop the
trouble. It's a good idea to cut handholds
in the leather on each side of the creeper
so that you can carry it.

Piston Rings Quickly Installed
with This Expander

If you do your
own car repair
work, this ex-
pander will enable
yvou to slip the pis-
ton rings on and
off a piston with-
out expanding
them unduly. It is
two pieces of
spring steel or
clock spring about
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1 ft. long with a rivet through the center
where they cross to hold the assembly to-
gether.—Jerome Ford, Lancaster, Ohio.

Locking License-Plate Screws

I have found that
strips of heavy
sheet metal in-
stalled on license-
plate screws as
shown are very
effective in keep-
ing them tight. If
the strips are plat-
ed, they add to the
appearance of the car. Or, if they are
painted to match the license plates, they
will not be noticeable.

—M. G. Winterton, Fort Lewis, Wash.

Water Can Has Hose Spout
to Avoid Marring Car

- When filling ra-
diators of new
cars, on which the
hoods have to be
raised to get at the
filler holes, it is a
good idea to slip a
short piece of
hose over the
spout of the water
can to avoid mar-
ring the car finish. Also, as the hose is
flexible, it can be guided into the filler
hole with one hand, making it unnecessary
to bump the can against the car.

Tire Gauge Read in Dark
with Fingers

If you carry a tire-pressure gauge, file
a small notch at the number indicating the
pressure carried
in your tires and
you can check
them easily in the
dark or at a poor-
ly lighted station
by running a fin-
ger over the scale.
The notch will not interfere in any way
with the accuracy of the gauge.

TIRE GAUGE
ﬁ/

HOTCH FiLED
FOR INDIVIDUAL
HEEDS
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Removable Rumble-Seat Top
Folds for Storage

— WDOD STRIPS - : -
& e

HEAVY WIRE
FRAME COVERED
WiTH RUBBER HOSE

This sun or rain shield is instantly attached to pro-
tect riders in a rumble seat

This rumble-seat top is not easily dis-
lodged by wind. It protects riders from
sun or rain and may be rolled up and
tucked away when not in use. To make it,
use canvas or any waterproof cloth, and
hem the ends to take wood slats. Large
vacuum cups on the front slat attach it to
the car top, while a length of heavy wire,
bent to the shape shown and screwed to

the rear slat, slips over the upper edge of
the seat back.

Guide Helps Get Jack under Axle

Wired to the top
of a jack as shown,
a piece of flat
metal will serve as
a guide in getting
the jack under the
axle, especially at
night, as it keeps
the jack from be-
ing pushed beyond
the axle, The met-
al piece should be
fastened so it can
be removed quickly when the jack is used
to raise some other part of the car.

{[Screwed to the wall above the work-
bench, a metal toothbrush holder makes a
handy place to keep screwdrivers.
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String Attached to Wrappers
Saves Clerk’s Time

Time saved by these specially prepared wrappers
helps this storekeeper retain good will of customers

MECHANICS

In delicatessens and other stores where
there is a pre-dinner rush for small items,
considerable time in tying up the pack-
ages can be saved by having string tem-
porarily fastened onto the back of the
wrapping paper. A length of string suffi-
cient to tie up the average-size package is
attached to each sheet of paper with strips
of gummed tape. Stacked in a convenient
place on the counter, the wrappers are
ready for immediate use.

—Opie, Read, Jr., Chicago.

Growing Seedless Melons

A retired army major, whose hobby is
gardening, claims that he has raised many
watermelons which were practically seed-
less. As soon as the plant has blossomed
he buries a joint of the wvine near the
rootstalk. Then, within a week or ten days,
this portion of the vine has also taken
root, and he cuts it from the parent stalk,
leaving the newly rooted joint to care for
the growth and development of the plant.

YOUNG SAILOR’S TRAINING SHIP

SOLDERING ALUMINUM

The Next Issue

LIGHTS, BELLS AND MOTORS OBEY YOUR VOICE

The sound of a voice, the ringing of a telephone or just someone’s approach to
a door or window can be made to ring a bell, turn on lights, open doors, start
motors or other electrical apparatus. The experimenter can build his own
“house of magic,” the heart of which is an inexpensive grid-glow tube.

ELECTRIC DOOR CHIMES ANNOUNCE GUESTS

A touch of the doorbell button floods your home with soft, pleasing musie.
Chimes play several notes, then stop, ready to repeat the cycle.

BIRD BATHS AND SUNDIAL PEDESTALS

Modern designs made attractive with color. How to make forms for casting
round, square and reeded columns; shape bath bowls and cure the concrete.

Stanch, 6-ft. sailing skiff; mast is stepped well forward and carries a single
“Leg-o’-Mutton” sail. Can also be used as a rowboat by unstepping the mast.

Aluminum sheets, castings, utensils, ete., soldered to last. Proper cleaning,
heating, applying of flux and solder explained step by step.
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IN THE SADDLE OF

A HARLEY-DAVIDSON

Happiness, you bet! To see the scenic wonders of your own state
visit the capitol city —stroll through the great capitol building. You _
can even make a**Capitol Tour of several states on your vacation. Na &
. time tables to follow—and so economical, the Harley-Davidson way.
i Get the thrill of fast getaway-—zooming speed — high-
stepping power—eye-filling style—and gliding ride that's
yvours when yvou own a 1936 Harley-Davidson.

See the new streamline design and up-to-the-minute mo-

tor improvements at vour Harley-Davidson dealer’s.
Ask him for FREE Ride. He'll gladly explain his
Easy Pay Plans. And send in the coupon—NOW]!

HARLEY-DAVIDSON MOTOR COMPANY
Department P, Milwaukee, Wisconsin

l:‘ié
-----—---h__---
HARLEY-DAVIDESON MOTOR CO., Dept. P,
rF Milwaukee, Wis
Interested in motoreyvcling. Send illustrated literatiure.

I-"r.ﬂttq;c stamp 1s enclosed (o cover mmling cost.

I . o v v vvnressaransnesennssssssssssansssss =
AVIDSON B
My age is ( } 16-19 years, ) 20-30 vears,

{ ) 31 yearm pnd up, ( {) under 16 wveoars.
Check your age group.
T F & ¥ N N F 8 8 ¥ N F § F B |
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VICTOR HUGO’S IN LOS ANGELES. The
world of fashion calls Victor Hugo's charm-
ing Garden Room "Paris in Los Angeles”!
And, as the diners pause to enjoy their Camels,
Hugo says: "Our guests know fine tobacco.
Camels are the outstanding favorite here.”

During and after meals, Camels
bring a sense of well-being and
good feeling. That's why people say:

“"{""' “"h b

O e i

LY
- -

GOLD-CUP WINNER!
George Reis won the tro-
phy three times! “I'm a
Camel smoker,” says this
outstanding speed-boat
driver. "I eac heardly,
smoke Camels, and enjoy
that feeling of well-being
that goeswith good diges-
tion. Camels secmeright!”

When writing to advertisers please mention Popular Mechanics
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“YOU KNOW WHAT nervousness and eat-
ing fast can do to digestion,” says Claire
Huntington, public stenographer. "1 find
that smoking Camels helps digestion.”

ON RYDER CUP
TEAM. Heanry Pi-
card {right} is rat-
ed the best golfer
at full iron shots.
He says: "I know
that 'Camels set
youright!’ Smok-
ing Camels aids Camels stimulate digestion...

avﬁ1
|

mydigestion.And ) .
Camels never get increase alkalinity
on my nerves.” Digestion responds unfavorably to nervous-

! ness and strain. It is encouraged by smoking
Camels. Scientific studies show how Camels
aid digestion. Using sensitive apparatus, it is
possible to measure the increase in digestive
fluids —alkaline digestive fluids—that fol-
lows the enjoyment of Camels.

For a cheery "lift” and for digestion’s
sake, enjoy Camels. They never get on your
nerves. They are gentle on your throat.

Capyright, 1986, I, J. Reynolis Tobsoon Company, Winston-Salem, M. G,

COSTLIER
TOBACCOS!

Camels are made from

finer, MORE EXPENSIVE
TOBACCOS = Turkish
and Domestic = than any
other popular brand.

When writing to advertisers please mention Popitlar Mechanics
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Latest Movie Miracles in Sofft{'d

{Continued from page 229)

the pressure and thus does not register at
all. While a pin-point mike would suffer
a loss in efficiency in that more power
would be required to operate it, it would
yvield better fidelity in its output to the
recording channel.”

Only occasionally need studio experts
resort to trickery in sound. A mine cave-
in, for instance, with timbers grinding and
cracking, is accomplished by ecrushing
small match boxes in the hands in front
of a mike. Crackling tin foil a few inches
from the diaphragm supplies the higher
notes to a flaming building. Nails dropped
into a keg furnish the reverberation of
rocks falling on a roof. Obviously, no
sound recorder can be lucky enough to be
around when a whale blows: so a bellows
forcing air through a short section of gar-
den hose turns that trick: shorten the
hose, and you have an alligator breathing.

Soon you will hear many sounds which
recording engineers have made no effort
to bring to the screen because they cannot
get them out through the horns in thea-
ters. Today Hollywood's recorders cover
a frequency range of sixty to 7,500 cycles,
whereas the ordinary telephone system
transmits intelligibly frequencies of 400
to 2,800, When a new horn system and
amplifiers recently developed by the Bell
Telephone company reaches the theaters,
frequencies as low as forty and as high as
10,000 will be heard.

This will open an entirely new range of
sound recording and bring to the screen a
realism hitherto impossible. Today, for in-
stance, when you see and hear an orches-
tra, you do not hear all the musie, because
recording a maximum of 7,500 cycles shuts
out the upper particles of the flute and
violin and the harmonics of the piano.

The lisping and hissing effects which
have marred the screen wvoices of many
talking-picture stars have been complete-
ly eliminated, and the quality of musical
reproduction improved, by means of a
radically new sound-recording and print-
ing method which utilizes ultraviolet light,
in a narrow range above visibility, instead
of ordinary white light.

Recording with the ultraviolet system is

like improving the details of a photograph.
In this case the photograph is the picture

of the sound on the film. Engineers in the
research laboratories of the Radio Cor-
poration of AmericA discovered that by
restricting the light focused on the film
negative, during recording, to a narrow
band in the ultraviolet range, sharper fo-
cusing of the lenses in the optical system
and controlled penetration of the light on
the negative emulsion made it possible to
photograph the sound patterns with a
sharpness and delineation which corre-
sponds more closely to the characteristics
of the original sound.

The tendency for the high-pitched voices
of some screen celebrities to sound sharp-
edged, especially in the sibilants, has long
presented a difficult problem to motion-
picture sound engineers. The reason for
these harsh-sounding effects is that by
ordinary recording and printing methods
the finely graded variations in amplitude
of which the upper frequency tones are
composed become blurred or distorted on
the sound track, so that instead of an ex-
act pattern of the speech characteristics
there is merely an approximation. The
upper frequencies are the tones which
make possible realistic reproduction.

Ordinary white light is composed of a
great many different wave lengths. Since
it is impracticable to focus all of these wave
lengths exactly at one time, those of them
that are even slightly out of focus blur
the edges of the sound pattern on the neg-
ative and introduce distortion in the re-
production. Additional distortion results
when the light penetrates too deeply into
the film emulsion and scatters.

The new ultraviolet method involves
only a few simple adjustments in existing
high fidelity sound-recording systems,
consisting in the main of an adjustment of
the lenses in the optical system for sharper
focusing, and in the use of a light filter
over an ordinary incandescent lamp, which
limits the radiant light energy focused on
the film to a narrow band, invisible to the
unaided eyve. The same method permits a
wider latitude in the process of making
accurate positive prints for the theaters.

{[Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.
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FAST ACTION

INDOORS AT NIGHT

EVEN IN THE RAIN

For the Pictures You Want £

—when you want them

E big fun of picture making is in

having a camera that doesn't need

time off. Kodak Six-16 (f.4.5) lets you
master every snapshot opportunity.

Every hour of the day or night is
picture-making time with this mod-
ern Kodak, No matter when or where
snapshot opportunities arise, you're
set with Kodak Six-16.

Action shots . . . scenes . .. close-ups
-« even indoor snapshotsat night, with
Kodak ““SS" Film and Mazda Photo-
flood bulbs, are easily within range of
this Kodak. Take the restrictions off
your snapshot making . . . ask your
dealer to show you this all-round,
fine Kodak.

FEATURES: 1/250-second Compur shutter
with delayed-action timer, Kodak Anastig-
mat f.4.51ens, eve-level finder. Makes 2'3x4%=
inch pictures, costs §40.

o N,

KODAK AUTO-FOCUS ENLARGER, MODEL
B. The ideal enlarger for home darkrooms—
takes negatives up to 4x 6 inches, is ndaptable
to film or plate negatives, enlarges from 1% to
3t diameters. Complete with lens, Photoflood
lamp, paper holder, table clamp and set of
seven Hexible metal maskas. Price, $40.

The eve-level
finder frames
the picture
accurately in
following fast
pctlon., Whaen
not o use
falds flat
nfalnst cams=-
Tra.

The 4-section
lens is a pho-
l‘llbtrﬂ-l'lhl'l.
i-:“lll pua i
igh-« s u
high 1& ;|,11.-|.l|.l
anan:l:..m.nt
that “"makes
good™” under
difficult con-
ditions,

The Compur
shutter has
eiht speeds,
from ool 250
second. De-
laved-action
timer legs you
getin the pic-
ture yourself.

Metal spools
muke I\.Im'l-ﬂk
Six-16 the
smullest roll-
film camera
for its picture
size. No bulky
woodemn
spools take
valuable
OO,

NEW KODAK CATALOG

Just off the press=1936 ediclon of the
small Kodak catalog. Write today for
your copy, or get it st yvour dealer’s
»ss Eastman Kodak Co., Rochester, N. Y.

Name

Address— —

Clty ~State

I M. 588

When writing to advertisers please mention Popular Mechanics
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Adventures of the Plant Hunters

{Continued from page 244}

near-by plants from blights or insects
which may be carried by the variety be-
ing introduced. In the case of native plants
disease hazards usually are not great. But
introduction of foreign plants is almost
always a hazard so the bureau of foreign
plant introduction enforces rigid inspec-
tion and quarantine when a plant ship-
ment is received from a foreign country.
First, the package is opened by expert en-
tomologists and pathologists who make a
thorough inspection for diseases or pests.

Then the plants are placed in the ex-
perimental gardens at Bell, Md.,, near
Washington. New species of bamboo are
sent to a garden near Savannah, Ga.; sub-
tropical or tropical plants go to an experi-
mental garden in Florida and new imports
of cotton, figs, grapes and citrus fruits are
sent to a government garden in the Sac-
ramento valley. Garden plant immigrants
usually are planted in quarantine houses.
These houses are protected by two screen
doors at each entry, all ventilators are
screened against insects, and oil moats
around the buildings prevent the entry of
crawling insects. Only those directly con-
cerned with the care and handling of the
quarantined plants are permitted to enter
the houses, so insects, spores, or bacteria
cannot be carried in by visitors. The plants
are grown and harvested but are not dis-
tributed until the end of the second year.

There is reason to believe that new
foods, fabrics, and materials of tomorrow
will result from the search at home and
abroad for new growths. To date at least
103,500 plant species have been introduced
to American fields. Many of the introdue-
tions failed to stay but dozens are among
the greatest American crops of today, and
others may be among the great crops of
tomorrow. Oranges brought from Spain
by way of Brazil now cover 100,000 acres
and the crop is worth more than $40,000,-
000 a year. Hard winter wheats introduced
from Russia and Sweden cover millions of
acres of dry lands not usable for earlier
types of American wheat, and represent
an annual return around $300,000,000.
Through recent introduction of semi-
desert cottons from Egypt into dry land
areas of California, Arizona, New Mexico
and Texas, millions of dollars are being

added to the purses of farmers, dealers
and manufacturers.

The Virginia savoy spinach, developed
by crossing the local variety with a dis-
ease-resistant wild type found in Man-
churia, saved the spinach canning industry
of Virginia and other states. Crossbreed-
ing with an unsavory native melon found
in India, has helped make the American
melon disease-resistant. A wild onion re-
cently discovered by American plant ex-
plorers in Persia, now promises a way to
end damaging blights and wilts. Through
introduction of the soybean from the
Orient in 1907 we have developed a major
crop worth more than $40,000,000 a year
for hay, seed, cover crop and oil. The soy
crop has caused the rise of an entirely new
American industry. Present uses of the
oil include the manufacture of paint, lino-
leum and insulating materials. Henry
Ford's famous laboratory has already de-
vised steering wheels, knobs, distributor
shells, insulators and other auto parts
from soybeans,

Korean Lespedeza, sometimes called
Japanese clover, first introduced in 1919,
is now becoming a valuable pasture grass
on poor soils of the Mississippi wvalley
states and the south. A more recent spe-
cies, introduced from Manchuria in 1929,
is proving of value to poor soils in New
England and other colder areas. Of the
many ornamental trees and shrubs brought
from foreign lands, the Chinese elm, in-
troduced from Manchuria by Frank Mey-
er, one of the most famous of Unecle Sam’s
plant hunters, now grows on the Great
Plains from Canada to Texas, Mr. Meyer
also introduced from China the Rosa
adorata, now a standard rootstock for hot-
house roses.

With the exception of corn, America had
few important field crops when white men
reached our shores. Of the original fruits,
only strawberries and crab apples have
survived, Early Indians raised different
varieties of squashes and beans but
squashes and beans now raised upon a
commercial scale are either imported va-
rieties or developments from the aborigi-
nal species. And, strangely enough, al-
most all our original native grasses have

{Continued to page 120A)
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Don’t let Adolescent Pimples put

THESE Daxg

@ stop to YOUR good times

P
—

..."1‘

l:c,:.-: ID OF THOSE
LiGLY HiIC

KIED Young people are often

plagued by pimples after
the start of adolescence—
from about 13 to 25, Im-
portant glands develop at
thistime, inal growth takes
place. Dis-
turbances
occur in the
body. The
skin gets
ovVersensi-
tive. Waste

poisons in the blood irri-
tate this sensitive skin—
pimples break out!
Fleischmann's VYeast
clears these skin irritants
out of the blood. Then—
pimples go. Eat 3 cakes
daily—plain, or in a little
water—until skin clears.

_cloass e shin

by clearing skin irritnnis
out of the blood

Copyricht, 1988, Standard Brands Incorporaied




ﬁ.&hed, or waned to a point of insignifi-
cance. In a very basic sense, American
progress has been a progress of plants and
livestock.

Nowadays the purpose of crop intro-
duction is not so much to increase the
number as to better the quality and yield
of those we already have. Budding, graft-
ing and cross-pollination offer ways of
using new plant species to breed desirable
gualities into standard species.

During the past fifty years the number
of important American crops has risen
from fifty-five to more than 500. China,
with more than 4,000 different crops un-
der cultivation, leads the world in vari-
eties, The American total, however, is
about twice that of any other country.
Many of China's vegetable and root crops
would not be regarded as edible here but
we have taken more plant species from
China than from any other country.

In addition to improving the breed of
our great crops, much of today’s plant
hunting is being directed toward improv-
ing and restoring healthy grasses, includ-
ing lawn grasses; increasing the variety of
ornamental trees and shrubs, and devel-
oping a vegetable source for plant sprays
and insecticides, and developing more and
better rootstocks for the common and val-
uable fruits.

Restoration of native grasses and find-
ing new varieties suited to the soil and
rainfall conditions of the United States is
most important. Not only do we need to
restore native grasses of high feed value,
hardiness and beauty, but we need new
grasses in many sections of the country
which have never produced a satisfactory
grass., More than fifty per cent of the land
area of the United States is classified as
grass land. Hundreds of thousands of
square miles of this once-great land is
now either bare or grown to inferior va-
rieties. The amateur botanist or plant
lover who succeeds in locating or develop-
ing a successful range grass, or a hardy
~and attractive new lawn grass will make a
valuable contribution to his country.

Mr. Ryerson says the field of ornamen-
tal shrubs and plants has hardly been
touched in the United States and no gov-
ernment projects have been undertaken
for importing foreign shrubs or making
better use of native shrubs. Therefore,

POPULAR MECHANICS ADVERTISING SECTION

{Continued from page 118A)

adapting attractive native shrubs and trees
to the home garden or lawn offers an out-
standing challenge to the home gardener
or amateur botanist. The same is true of
current possibilities for developing har-
dier rootstocks. Virtually all our fruits,
including apples, peaches, pears, cherries,
plums, oranges, lemons and grapefruit are
propagated and developed by grafting or
budding superior breeds upon a common
and hardy rootstock. The same process is
followed in the propagation of roses. There
is now a demand for stronger and more
easily adaptable rootstock materials.

Insecticide plants which can be made
into sprays for use upon other plants and
trees are also sought. There is reason to
believe that vegetable sprays are less in-
jurious to plants than mineral sprays. We
are now seeing the introduction of poi-
sonous plants into the United States. We
formerly relied upon Japan and other
foreign countries for all our insecticide
plants. Plant hunters today are searching
through northern South America for na-
tive vegetable insecticides. They have al-
ready sent back species of the “fish-kill”
weed—named by South American Indians
who throw the plants into streams to kill
the fish. This use is a strong recommenda-
tion, for people eat the poisoned fish with-
out injury.

So the new procession of new crops,
flowers, trees and shrubs pushes on. New
seed and roots still come to us from the
four corners of the earth—and from lanes,
woods, and gardens within a stone’s thro
of our homes.

TCYy
Diesel Ship Built for Sea Base

of Transatlantic Planes

Designed especially as a mid-ocean base
for transatlantic air-mail planes flying
between Germany and South Americ
the catapult ship "Ostmark” has bee .
launched at Kiel. At the stern is a large \'
crane to hoist planes aboard, while on théts—
forward upper deck is a new type catapult._»
for launching aireraft. Powered with twn§

/'Y &

900-horsepower Diesel engines, the 2,000-
ton vessel is capable of fifteen knots. It
was built for the German Luft Hansa to
mplace the 5,000-ton “Schwabenland,” re-
from service.
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DON’'T GET
EXCITED, MISTER

“We'll give you the best oil we can buy...but
we can't keep it from getting sludgy and tarry
looking right after you begin to use it. That's
up to you!”

“Sure it's up to you! You've got a genuine
Purolator Oil Filter under that hood. For
about 8000 miles it's kept your oil clean. ..
so clean that for around half that distance it
has even kept its bright natural color. But
after about 8000 miles of driving, the Puro-
lator is so full of the sludge, grit, dirt, hard
carbon and small metal partcles that find
their way into an engine, it can no longer take
this deadly stuff out of the oilstream. That's
when they begin to grind away ac cylinder
walls, bearings and valves...and good en-
gines start on their way to the junk heap.”

So remember this:

RE-SERVICE YOUR PUROLATOR
AFTER ABOUT 8000 MILES

and for further information write Motor Im-
provements, Inc., Newark, N. J., Makers of

PURQLATOR

The Qil Filter on Your Motor Car
LICENSED UNDER SWEETLAND PATENTS

Impartant Notice

TO OWNERS OF FORD V.8

Passenger Cars or Trucks

¥You can now secure a GENUINE Purclater Qil Filter with
all atachments, at a price of $3.25 plus a small charge

for installation. Ask your service stotion.
&)
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GLEAMING TILE WALLS
AT LOW COST WITH

MASONITE TEMPRTILE

(WOOD-FIBRE BOARD)

® Building a new home? See these beautilul
bathroom walls even the most modest budget
will buy — with Masownite TEMPRTILE. @ wood-
fibre board. Does away with hours of clean-
ing. Makes the entire room cheerful, spotless,
sanitary.

And does it save money? It comes in
boards, already scored, and costs so little that
it ordinarily doesn’t amount to more than reg-
ular wall surfacing. A carpenter just cuts it
to fit and nails it right into place. Then a
painter comes in and finishes it. And that's
all there is to it.

But that's just the start of the saving.
MasonrTE TEMPRTILE is grainless and moisiure-
resisting. It won't warp out of shape. The
finish won't chip off and have to be touched
up. And these walls will outlive lots of other
materials.

No house is too large or too small to be
equipped with Masonre TeEmerTLE in bath-
room and ldtchen. Mail the coupon for free
sample and complete information.

MASONITE CORPORATION, Dept. PM-8
1l W. Washington St.. Chicago, IIL
Please send me a free sample and more

- M B :IE:I:IM::H;“H::E::ITE TEMPRTILE,
Name =
Address =
City. State

When writing to advertisers pledse mention Popular Mechanics
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A cLoccEDp radiator means a hot motor.
Engine efficiency is ruined. Costly trouble
often results,

It's 8o easy to keep the radiator clean
and free of rust and sediment. Sani-Flush
removes sludge and lime deposits . . .
keeps the water running freely and the
motor runni Use some Sani-Flush
yourself, for ten cents. Pour some in the
radiator (directions on the can). Run the
motor. Drain. Flush., Refill with clean
water. Sani-Flush is safe. Cannot harm
aluminum head, block or motor fittings.

Clean radiators regularly, twice a year.
You'll find Snm-ﬂuﬁ?m most bathrooms
for cleaning toilet bowls. Sold by grocery,
drug, hardware, and five-and-ten-cent stores

25¢ and 10c gizes. The Hygienic Products
Cumpauy, Canton, Ohio,

Sani-Flush &

KEEPS RADIATORS CLEAN gl

BIG MONEY Assembling

NEW BOAT!

Make blag money on each 20-Th. Mead

KI-YAR, vou easily assemble at home
from complete “cut-to-At"" KIit at Amazx-
ing LW COST! SEeaworthy. FaHTT
Sfmnnlnt thing afloat, ( | Hall-

Ing Iig, & few dollare ext

y  for |!IunTru.r of folder and § |I ke €3
iifrr! MEAD GLIDERS, |J‘ S. Marke ‘r
D*.P'l. B-8 CHICAGO, ILL.

A AUTO ENGINE SPEED CONTROL

= GOVERNORS

- To control spesd of any make of suto or

son FLat gelr truck engioe, regardiess of lond changes,

FOR ¥ BELT when used am & stationary or portable

TO CARBURETDR LEYER  power plant. Fully guaranteed. No cash
b

down. Governor speed mange from 400 to
Ml H.P'. A, Fine opportunity for established agencies. Cir-
culars. Mirs. Capdee-Bmith Gov., 215 No. L. A. Bt., Los Angeles
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Print Drier from Coat Hanger
Handles Several Photos

If longer spacers are placed between the clothes-
pins; the drier can be used for negatives

This photo-print drier is not only inex-
pensive, but it can be hung up any place,
and can be carried about as a unit, mak-
ing it unnecessary to handle the prints in-
dividually. To make the drier, a wire coat
hanger is cut in two as shown, and an eye
is formed on one of the severed ends to
take the end of the horizontal wire which
carries several spring clothespins. The
pins are spaced on the wire with short
pieces of rubber tubing.—K. F. Keith, St.
Petersburg, Fla.

Kitchen Utensils Hung on Wall
with Fishhooks

Fishhooks with
the barbed ends
cut off as shown,
make good hooks
for hanging pots,
pans, cleaning
brushes, etc. The
hooks are strong,
can be obtained
in a variety of
sizes, and are
quickly attached
to a wall or edge
of a shelf by driving nails or screws
through the eyes.
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GAIN 1025 POUNDS
THIS NEW EASY WAY

A FEW WEEKS AGOD

LOOK AT ME. \\
| JUST TOOK

=R P
“) GEE.IF | COULD

b 3 £

A4 onLy A |  "J | IRONIZED YEAST
e WEIGHT AND . :

LOOK BETTER

YOU'RE THE BEST-

m : LOOKING MAN

\e-. 1 % ON THE BEACH

- o SINCE YOU'VE
Vi R GAINED WEIGHT

\?\

NEW IRONIZED YEAST TABLETS
OFTEN ADD HUSKY POUNDS

-in a few weeks!

VEN if you never could gain, remember thousands
have put on solid, naturally attractive flesh with these
new little Ironized Yeast tablets—in just o few tweeks!

Not only has this new discovery brought nnrmallfy Eood -
looking pounds, but also naturally clear skin, freedom
from indigestion and constipation, glorious new pep.

Belentlsts recently discovered that thousands of people are thin and
mundown for the single reason that they do pot get enough Vimamin I
and iron in thelr dally food. Now the richest known source of this
marvelons body-bullding Vitamin B Is cultured ale yeast. By & new
procesd the flnest Imported eultured ale yeast s now eoncentrated 7 times,
making it T times mors powerful, Then It Iz combinsd with I kinds of blood -
biuilding lron ln pleasant lttle tablets known as Irofleed Yeast tableti

Il you. top. need these wital elements to bulld you up, get these new
“T-power™ Ironized Yenst tablets from your drogeist today. Then day
after day watch fiat chest develop and skinny limbs round out to
natural, husky attractivensss, Constipation and indigestion from the same
cause vanish, skin clears to normal beauty—you're a Dew person.

Money-back guarantee

No matter how skinny and mundown you may be, try these new Ironized
Yeast tablets just a short time, and note the marvelous changes, Ses Il
they don't bulld you up in just a few wecks, as they have thousands of
other men and women. If voun are oot delighted with the resolts of the
very first package, your mopney will be refundead.

Special FREE offer!

To start vou huilding up your health delit away, we make this ahsalutely
FREE offer. Purchase a package of Yeast tablets at once, cut out
the seal on the box and mail it to us with & clipping of this paragraph.
We will send you o fescinating miew book on health, “New Facts Aot
Your Body."” Remember, results with the very first package—or money
refundsd. At all droggiste, Ironized Yeast Co,, Ine, Dept, 538, Atlanta, Ga,

Wheg writing to advertisers please wmention Popular Mechanics
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SEAL CRACKS
AROUND TUBS

WITH

PLASTIC WOOD

Now you can quickly and easily seal unsightly
cracks around bathtubs and sinks, reset loose bath-
room fixtures in plaster, loose tiles, seal baseboard
and floor cracks—for only a few cents with this
waterproof and wearproot Plastic Wood. Handles
like putty—dries to hard, permanent wood.

USE THE GENUINE

Genuine Plastic Wood is actual wood in putty
form, when dry it is hard wood that can be sanded,
sawed or carved—uwill adhere to any clean, dry sur-
face—wood, metal, porcelain or plaster—can be

inted, varnished or
acquered—is water-
prmlf’ and weather-
proof.

Ask for the Gen-
uvine Plastic Wood—
sold at all leadin
paint, hardware ang
variety stores.

Plastic Wood also comes in white
which is ideal for bathroom repairs.

PLASTIC WOOD

UILD YOUR OWN FANS. 20 inch aluminum propel- propel-

lens fo lane Fans $3.50, Shipped collect,
h:‘.?:hartf.éi?:uir::.{u e Fort Worth, Texas

*BUILDERS
*BUYERS
tells b ulnhuﬁThttMl *nwuiu!

I"uhlm s, #te.  All abwout Elentrie Light and Water Bystems,
Floar l"'l.lhl-\,. ate. nges h.l.l of walna information, ldess,
suggretops that mye time -lml m-l:ng for iraller bulldere,
buyers apd users, Csial ris and sguipment meludes

-l-l'vr,rfllml: ¥ 'lrlrll—.i. ll. itebien, Pumps, Bitoves, Liehits.

e I'Tﬂ Tuilets, M-lul-ln---—am L] Ihrrn s -
el lllw'hr for 'hlnl.rllnr and equ pp-.: n truider. Jush 28%e (ecim)

Ialartien pestive
THAILER SUPPLY CO- b 4384, Wausau, Wis.

| —

AILER/
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r fhe Brainstorm Boys

Continued from e 235

the engineer who would pick up the short-
wave impulses from the plane flying over
the Atlantic at the scene of the “Akron”
disaster.

They took off again, heading forty miles
over the ocean. Circling over the spot
where ships were scouting through the
debris, the engineer tested his short-wave
equipment, and from the network’s New
York office, the announcer was given his
cue to begin a fifteen-minute description.

The American networks have been re-
sponsible for many unusual broadcasts
emanating from focal points of interest in
Europe. In fact, the Americans have made
a habit of scooping their continental com-
petitors on events taking place in their
own back yards. This is due to the fact
that American radio men try, and in most
cases do what the foreign experts consider
impossible, or not worth the trouble,

Such unusual features as the broadecasts
from Addis Ababa, the crater of Mount
Vesuvius, and the St. Bernard hospice in
the Swiss Alps are but a few of the feath-
ers in the NBC ecap. None of these broad-
casts were even attempted until the Amer-
ican engineers decided they could be done.

When a broadeast from Addis Ababa
was first suggested, Max Jordan, Euro-
pean representative of the American net-
work, proceeded to find out if there was a
radio transmitter in Ethiopia. No one in
Europe seemed to know.

“The first thing I did,” explained Jor-
dan, “was to cable Addis Ababa, but my
message went unanswered, and so did the
next half dozen I sent. We asked ques-
tions everywhere but could learn nothing.
At length, however, we heard the Italians
had built a station in Ethiopia several
years before, and it was generally under-
stood it had been turned over to the na-
tive government.

“When we proceeded to run down this
clew we were beset with more difficulties.
We were unable to make contact with the
station until we discovered a Swedish en-
gineer was in charge. A cable to Sweden
eventually brought his name, and upon
cabling him at Addis Ababa, he informed
us the transmitter was only five kilowatts,
and too small for our needs. We decided
to make the attempt, anyway.”
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Because of unrest in Europe, the net-
work wanted to set up communication di-
rectly from the Ethiopian capital to New
York. Tests were made, and when a clear
strong signal was obtained, the program
details were arranged.

One of the most thrilling broadcasts of
this type was from Mount Vesuvius at
Naples, Italy. Broadcasting the rumble
and hiss of the boiling lava appealed to
American engineers, but Europeans be-
lieved such a stunt too dangerous to at-
tempt.

After three days of preliminary work,
two RCA-Victor fifteen-watt aviation
transmitters were lowered into the depths
of the seething crater and Vesuvius roared
and grumbled, at times nearly drowning
out the voice of the announcer who spoke
from another microphone at the edge of
the crater.

Before a special broadcast is made—if
time permits—engineers go over the
ground and make a preliminary survey.
This is out of the question on spot news
broadcasts, but on such events as the
stratosphere flights, months of intensive
preparations are made. This was partic-
ularly true of the first flights when special
transmitting and receiving equipment had
to be built for the gondola.

Variety, of course, is essential in mod-
ern broadcasting. Officials grow gray
thinking up novel programs. When the
Sky Ride at A Century of Progress was
being toppled last year, a radio-minded
steeple-jack carried an NBC microphone
to the top of the 628-foot spire to pick up
sounds of the ecrash to the ground. Re-
cently, two old Broadway theaters were
razed and the reports of the dynamite
blastings were sent out over the air lanes.

Squeaking of Floor Is Stopped

by Treating withy C euﬂica[ ”
That squeal@‘r‘iﬁg’/ﬁu as a specific cure.
A chemical compounded especially for the
purpose is applied from a tube and rubbed
into the squeaky boards, a method less
expensive than relaying the floor. It con-
tains no oil, water or acid and does not

injure the floor, varnish or floor coverings.

§Our Bureau of Information will answer
questions regarding articles in this maga-

zine, if accompanied by ret pos ta;gﬁ? i C
a) ; . & .
Eaft Y iso & 4 o
{:: LI/!E{_Q A ﬂ == 7-‘11
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GIVE HER ALL SHE'S
GOT, AL... WE'VE GOT
TQ SHAVE BEFORE THAT
RECEPTION TOMIGHT i

| USED COLGATE
RAPID-SHAVYE CREAM

THIS MORMING—ROY!
THDSE SMALL BUBBLES

GIVE SKIM-LIME SHAVES
THAT LASTI COMFORT-
ABLE, TOO!

SAY YOUR FACE 15
SMOOTH ... WHATS
THE SECRETT =0

BUBBLE %

. | PICTURES o |

5 SHOW WHY ¢

MOST LATHERS are made COLGATE RAPID-SHAVE
of bubbles too big to getr CREAM makes tiny bub-
to the buse of the beard! hles that get clear down
Air pockets keep the 1to the skin-line. Its rich
soap Alm from reaching soaphlmsoaksyourbeard
thewhiskers, Sothebeard soft at the base. Makes
is only baff-wilted. vour shaves last longer.

NEW YORK—AFTER THE TRIP BACK

YOU'RE SURE RIGHT, AL.. .| SHAVED
WITH COLGATE'S 1IN LOS ANGELES
THIS MOBRNING . . . MY SKIMN FEELS
SWELL AMND IT5S STILL
k‘;ul.‘.!ﬂ'ru A5 BILE}

.

-

COLGATE “'SKIN-LINE'" SHAVES
LAST HOURS LONGER

¢ LARGE TUBE
100 SHAVES

¢ GIANT TUBE
700 SHAVES

i
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Night and day your eyes |
are subject to strain and
fatigue. Keep them feeling
fresh, clear, and alive with
eooling, soothing Murine.
Recommended for 40 years.

[/RINE;
7 voun EYES

21" Aluminum prepeller $3.50.

24" Circulator blade $4.50.
ELEC. EQUIP. & FDY. COD.. PINE BLUFF, ARK.

“DSTRINGING TENNIS RACKETS

Stringing Tennis Rackels pays §1.80 praofit
on £3.00 restringing. No experience needed
~we teach you how. Tennis players need new
u-trmgs in their rackets two or three times
}rl:nrl . every stringing means profit for
%.c-e how simple it ia to get in this busi-
. b nm Costs prraciically nothing tostart. Easy
W work! Gel staried without delay.
FHEE Write Today . . . tell us who has been
restringing your racket and we will send
you froe our 1588 l:*ﬁl.iﬂl'l of * ‘PLAY AND F'IH:IFIT
ETRINGING TENMIS RACKETS', includin

- stringers new low prices of TOMGUT ° lmrt
T-eatﬁd"' Lti'.lnil strings and restringing equipment, WHITE TODAY |

'I'Hﬂh“'iﬂﬂ MFG. ¢ﬂ 4535 Packers Ave., CHICAGO
TOMGUT ' Court= Texted"” Tc-n:nu .':.‘-'.nma & Reatringing Equipment

Actaally
KILLS

PULVEX Flea Powder both
kills all the fleas on your dog
or cat and prevents reinfes-
tation for days! Pulvez-ina
only twice a month insures
against fleas that oot only
torment your pet but may
cause him to become infested
with tape worms. Harmless
to pets. It is non-irritating.
Backed by 93 vears' experi-
ence. Sold on money-back
guarantes, At drug, depart=
ment and pet stores. In
the shaker top can, at 5bc.

Pm.vex
FLEA POWDER

FLEAS

Hills Tham O
Hisps Tem Off

’/ eed—Slx Dollars a Pound

)

pressure oiling system, 125 pounds when
cold and eighty-five to ninety pounds
when the oil is hot. No oil is carried in
the engine but is stored in a special tank
under the cowl. It is pumped to the en-
gine and collected again in a dry sump
base, Circulated through four or five feet
of tubing it is cooled by the air. Six gal-
lons of oil are allowed for the Indianapolis
race. The Offenhauser motors use only
two or three gallons in the grueling 500-
mile grind.

Only thirty-seven and one-half gallons
of gasoline were allowed for the Indian-
apolis speed classic this year as compared
with forty-two and one-half gallons in
1935. This meant that the drivers had to
nurse their cars along on fourteen miles
to the gallon,

To make his motors more efficient on
gasoline consumption, Offenhauser made
the following changes this year:

The intake manifold was altered to in-
sure constant velocities.

Timing on the valves was shortened to
eliminate excessive overlap. This was
done by making the valves open later and
close sooner, with a high lift,

Idling jets could be shut off from the
dashboard so no extra gasoline would be
wasted. Some were closed nearly shut,
except for emergency starting.

A special spider-gear was installed in
the rear end to save power on the turns.
Up until this year most of the drivers have
used locked rear ends because the cars
handled better on the curves.

The secret of fine engine building, says
Offenhauser, is the proper use of the
proper alloys in the proper places.

The custom-built parts of the Offen-
hauser motor that carry icy-nerved young
daredevils around the brick oval at In-
glanapﬂhs will:some day be parts of your
pleasure car. For almost every major im-
provement in the automobile industry has

{Continued from page 198)

_been tried and tested on the race track.

{[Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in,any device deseribed 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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HULL AUTO COMPASS

Don't lose time and money by taking the
wrong road and golng many miles out cﬁ
your way. This new MRPLAN!E TYP
COMPASS constantl aur dlrautlng
of travel. Sticks to w mlshl . Base ]Ii

ll.mﬂﬁr ONLY $1.95 POSTPAID,
tor. BﬂTtﬂF.&G’I‘iDN
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supply you, order direct.

HULL MFQ. CO., Box 245-D, WARREN, OHIOD

BUILDIT YOURSELF EEm

i DANDY I:ABJN TRAILER
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hinists —Toolmakers

youl tnke pride in your good Tools T

Then you neod our Freo Catnlog.

GERSTHNER TOOL CHESTS
Dayton, Ohia

ELECTRIC PAINT SPRAY UNITS,
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A sudden leak in the hot waler
heater—the hommer handle flies off
—aater squirls from a dent in the
aulo radiator—a drawer knob pulls
oul—serews slrip from and lpogen the
door lock—a waler pipe freezes and
cracks—one caster won't stay in the
table leg—your faverite pail slarts to
leak—a persistently loose nut puls the
vacuwm cleaner oul of business—elc.,
elec.

Possibilities like these are ever
present to the householder, but in-
vite no delays, repair bills or ex-
pensive new purchases if you have
a copy of the Smooth-On Home
Repair Book, and a can of Smooth-
On No. 1 on the shelf and like to
prove yourself equal to the emer-
gency.

Hundreds of repairs similar to
the above are made quickly, E'u.Rih"
and cheaply with Smooth-On No.
which stops leaks of steam, w:a.t{-r
gas, oil, gasoline, asmuke, ehe.,
anchors loose screws, bolts, nuta
handles, machinery et{‘ and holds
equally well in mf'tu,i maﬂﬁnr\-' bath
room tile, and
wood.

HomE « AuTO

REPAIRS Smooth-On No, 1

expands in harden-
ing and when metal-
iz holds s tightly
nua the metnl to
which it is attached,

neera, shop foremen
and professional re-
Emr men pn-.fn-r
smooth-COin repairs
because the simple
cold applination
avoids fire risk and
u:ru labor and a
grndnh{ﬂ ﬁlusllud.
in ready in

hurry,

wITH |
SMOOTH-ON
Write for

FREE BOOK

ffcpﬁr:! Book and

1 m T-ourice or

SMOOTH-ON MFPG. CO., Dept. 37,

TAKE THE GRIEF OUT OF

EMERGENCY REPAIRS

Jrom any hardware store.

EMOOTH-ON ;
Radiator

Power plant engi- [V

Qil Leaks
Mail the coupon for the Smooth-0On

get Smooth-On No,
1 or S=pound oan

574 Communipaw Ave., Jersey City, N, J,
Flease send the free Smooth-On Repair Book.

When writing to advertisers pleaze mention Popular Mechanics
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{Continued from page 190)
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tomary procedure for trans
is bombardment with high-
cles, which is wasteful of el
But if or when such trans
come anything more than la
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now producing morT n seventy pEl‘
cent of the world’s supply of molybdenum.
Before the winter of 1936 production will
be 10,000 tons of ore per day.

The molybdenum mountain contains,
according to engineering estimates, about
140,000,000 tons of the ore-bearing min-
erals. In 1936, this single mine produced
10,000,000 pounds of the pure metal and
~it was sold for about seventy cents per
poufids__

Anuther etal that is conquering
mew fields ﬁam%be

industry consumes ever-increasing quan-
tities. Recently barium was alloyed with
nickel and adapted to the manufacture of
s. It gives a better and steadier

It was recently discovered that beryl-
lium nickel alloy can be tempered to have
a tensile strength of 259,000 pounds per
quare inch. Beryllium copper has shown
no signs of fatigue after two billion vibra-
tions at the rate of 230 cycles per second.
The price of beryllium is approximately
per pound.

Vanadium steel castings and forgings
with or without other alloys in combina-
tion are now extensively used in locomo-
tive construction in the new streamline
trains., The streamliners have chromium-

but the process is expensive. Selenium-
cadmium is used in Europe for auto head-
lights. Cadmium sells for about fifty-five
cents a pound.

A few years ago the metal selenium
was something of a curiosity, interesting
because of its unusual property of chang-
ing electrical conductivity when exposed
to light. Today it is the basis for photocell

- - - L] - ‘\
construction, is useful in decolorizing

glass, and certain insecticides contain se- ?

lenium. British investigators have found
that a thin film of elemental selenium re-
sisted sea water better than any paint in-
vestigated.

Tantalum is gaining wide appli{:ﬂtiﬂlQ)
Thin sheets worth about $50 a pound are
now used to line chemical tanks which
contain corrosive substances. Tantal
tubes are used for hypodermic needles
and electronic tubes employ tantalum.

Zirconium, its ore worth about $55
ton in the New York market, is useful i%
flashlight mixtures and in ammunition
primers. It is alloyed with rare metals
other than iron. Zirconium dioxide has a
high melting point and resistance to 3&10.
tack by acids; as a result it is used for '
furnace bricks, which are superior hew

T2

'_f'uning Fork Regulates Clock ™
on Direct Current \

Designed to operate an electric clnc??
ccurately from direct current, a tunin
ork with a pitch of sixty vibrations per
econd has been devised. It is placed in an%-
;}su]ated box with thermostat heat con-
ol to prevent temperature changes from N

vanadium steel springs. In the cnnstruc-Q hanging the pitch of the fork. When thei&,

tion of large ships like the “Normandie,’
in protection armament, guns and mounts,
in automobile gears and springs, vanadium
is finding considerable application and
many tool and die steels contain vanadium.
Cadmium produection is leaping, and i
uses are growing proportionately. The
automotive industry needs the metal for
crankshafts and one popular-priced car
has silver-cadmium alloy bearings. Dr.
Van de Graff, of Massachusetts Institut
of Technology, reports that he has suc-
cessfully transmuted silver into cadmium,

Iz

rk is set moving between two coils, i
acts as part of a generator setting up al-
ating current of sixty cycles, since it
ibrates sixty times per second. Part of
is current is returned to another set
agnetic coils which keep the fork buzz-
g at its sixty-vibration speed. Thus the |
fm-k is never at rest. The rest of the cur-
yent is amplified and transmitted to a syn-
onous electric clock. So accurate is the
rk that the clock keeps almost perfect
ime, a variation of only twelve seconds

fast or slow being registered.
-
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HALF & HALF MAKES
SMOKE!

5’;&! Make your pipe give double pleasure with Half &
1w Half. Cool as the clang of a grade-crossing bell.
Sweet as your habit to “Stop, Look and Listen.”
Fragrant, full-bodied tobacco that won't bite
the tongue—in a tin that won’t bite the fingers, Made
by our exclusive modern process including patent
No.1,770,920. Smells good. Makes your pipe welcome
anywhere, Tastes good. Your password to pleasure!

— sﬁ Mot a bit of bite in the tobacco or the Telescope Tin, which gets smaller and smaller
as you use-up the tobacco. No bitten fingers as you reach for a load, even the last one.
Copyright 1030, The Amerlcan Tobacco Company

HALF“HALF
T/tecfaje Pepe - 7obacco

FOR PIPE OR CIGARETTE

When writing to advertisers please mention Popular Mechanics
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In a “Jiffy” Get Rid of

DANDRUFF

WATCH the'OVERHEAD'

A‘% ICK vigorous rub of the scalp with
ucky Tiger Hair Tonic and Dandruff
Remover gives new life to the hair, new
jumu]atmn to the scalp and soon corrects
dandruff and scalp 1rr1tnu:mn
Get a bottle toda l]r our
druggist oranap catmn rom

your barber ot this famous
2. hair and mlp invigorator,

i which has been used by mil-
lions for two decades.

HAIR TONICE
DANDRUFF REMOVER

Now sclentifie pringiple! Oulekly conneet th‘a
Warren Compact Antenna to your rmdio and dis-
card yvour old aernl. As good or better volume
and reception ABSOLUTELY GUARANTEED.
Reduces polse. Can't get out of order. Healed
Pakelite Case, Slee 3 in. by 34 in. Price $1.05
postpald. Money refunded I not satlsfed.

Dealers Wanted
WARREN ARMATURE WORKS, Dept. A, WARREN, OHIO

GAS ENGINES

FOR MODEL AIHI‘LAHEE—BI’JATE
At the LOWEST PRICE ever offered!

The GO.H.Q. *“"Loutrel'® Motor is actunlly
ove of the most powerful molors over sop-
structed! Has broken rnrmlu for pmaxing
performance—ies model planes up to 10 .
wing l!“‘ﬂnl-'l- Epsy Lo Blart. just a bwist af
th ®i, mnd -uill:r il a= ANC (o pesemible
(=0 pasy only a sevewdriver I8 necded).
Hteady running—runs 27 minutes on ounce
of s, Cyvlinder and pleton lapped to with-
in M0, AL inclisdes  plogr, mll -
denser, tank, IEnitlon wire, cylin
der, plston, eonnecting rod, timer,
crankshaft, all scrows, nuts, bolts,
elr.  Every ;pnrl. La fu:ll.j.r machingd G
and finished. No oil, Fas,
batteries or preo l]m- frie

HHLI!!:“I']- Postpaid for only L

toady-to-Ron G.H.Q. “'Lou-

trel™  Motor complets wu.h ]
pellor bliock incloded; entirely assembiled onf stand. Teated and
run before nhlpluwt-—l"ura‘nrmnnm gunranieed—1-5 horsepower al

3000 to TOOO R.P.M.—=No oll, gas or batterles Inelmded. Post-

'rllll-l for H1|y $12.50. Hepd de for {llustrated catalog Including
nformation on gas accessories.

G.H.Q. MODEL AIRPLANE CO.
564-B Southern Boulevard New York, N. Y.

) lL[’Bulldngs of the Deep

?’ {Continued from page 182)

have ample sea room. The tugs alternated
in ecasting off and steaming to the nearest
port to refuel. Of almost equal distance
was the tow of the fire-gutted liner “City
of Singapore” from Adelaide, Australia, to
Rotterdam, Holland. Two Duteh tugs,
“Willem Barendy" and “Vlaanderen,"” bare-
ly escaped destruction on this job. Caught
by a typhoon in the South Seas, tugs and
ship were being driven ashore on a vol-
canic island. The leeward tug hung on
until soundings showed less than a fathom
of water under her keel, then cut loose
and slowly fought her way to deep water.
Meanwhile the remaining tug, having the
advantage of deeper water, was still
straining at the steel hawser which linked
her with the “City of Singapore.” At al-
most the moment when it seemed the ship
would strike, the tide changed and, with
the aid of a favorable current, the “Vlaan-
deren” managed to claw her way off with
the liner still safe.

In the salvage of wrecked ships the
work of deep-sea tugs is as important as
that of the salvage men themselves. Ashore
in Saroka bay, Russia, the steamer “Ulid-
ia"” seemed a total loss when a Russian ice
breaker pulled out the entire stern in an
attempt to float her. Improvising patches
of poured concrete, the crew of an Eng-
lish tug filled in the holes, rigged pumps,
and managed to work the “Ulidia” off the
rocks, With the pumps barely holding
their own against inrushing water, the
tughoat men tied down their safety valves
and forced their engine to the limit for
fifty-four hours until they could reach a
safe beaching place, 300 miles westward.
After refastening the patches, they again
refloated the steamer on a rising tide and
towed it, with the pumps working day and
night to prevent the leaks from gaining,
for 2,200 miles through the Barents, Nor-
wegian and North seas to a drydock in
England.

Q[ Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in,any device described in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied b}r stamped,
self-addressed envelope.
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WITTE
DIESEL

NHH'E‘KFLBEWE FUEL
FIRE HAZARD

ENGINES

The startling economy of the small Diesel Engine has
revolutionized power costs. With a Diesel, power hills
are only a fraction of their former size. Where Bm‘ur
is used 800 hours or more a year, install a WITTE Diesel
Engine for lower power cost.

UNBELIEVABLE ECONOMY

Simple in design and construction, the
WITTE is the season’s sensation in the
small engine field. It has the same important
features and operating characteristies of the
most modern large Diesels and brings to the
small power user the same startling economy
and dependability. TFuel consumption is
less than one-half pint of non-explosive
fuel per hour per horse power.

BUILT FOR LONG RUNS

DieEsSEL LIGHTING PLANTS
Here's good news for electric

light and power users whose electric
bills are $50 or more each month.
With a WITTE Diesel powered
lighting plant you ecan produce
yvour own electric light and power
for less than one cent per kilowatt.

No peak loads or stand-by charges.
Money saved every hour of operation.

Generators are en;.nTllwnrpd to the engine
they serve. Alternating or direct current,

THE WITTE GASO

215-H So. 2nd §t.

With over 42 different WITTE Gasoline Engines and Combi-
nations to choose from, there is a WITTE for every purse and
purpose, Two pgreat lines—for Quality-Types “J" and “K.”
Enclosed, Self-Oiling, Roller Bearing, for Economy-Tvpes “I"
and “H." the Pupufnr Priced, Open Style Models. Buy vour
power equipment from a power gpecialist. Quality is assured by k.
more than 65 years of engine building experience. P

Free Catalog—Cash or Terms—Quick Delivery.

With a WITTE vyou ean be sure of the ability to
handle full loads with efficiency, and operate long
hours without i ntr_*rruptiun. Thoroughly modern in
every respect, the WITTE incorporates every worth
while advance in Diesel Engine design. Built of the
finest material ever embodied in Diesel Engine con-
struction, with the inherent qualities you demand—
IHJW{!I'—IIE‘[Ii:ndni}ilit}'—ll‘}w operating costs and long
ife. Switch to WITTE Diesel power and save the
difference. It's “Today’s Most Economical Engine.”
Immediate delivery. Easy terms—soon pays for
itself. Choose the WITTE for smooth running, low
cost power.

LINE LINE INCLUDES

s
L

= -
— Ay
= S § =
¥ 1 £

......

N iy >

VERTICAL PUMPER

Y -

nannissuRc, Fa. WITTE ENGINE WORKS «ansas'diy, Wo.
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. BENIAMIN -
REAL AIR PISTOL

Wern and now gné this wonderful wrm. Powsrful—Bafe— Acournte

— Prastionkl—. ,ﬁ_.]m Libis Hhooling Fo m—.hrll-lhl;]. Mazimum Vo=
Inelty. Endursad by all loading pistel experis wud writers on gun=

mery., |hoasupds are taking i1 up for targe! I.'"'Ill“-h ﬂ-fll'| winll gansn ki
or aport ., Showts COrl, 177 ar 232 pellets and dnr 1-I||I'r Genuine

Campressed Ale Phatol on tlhe Markei. Binrle Hhul IIH Holt Artion— Y
Hammnr Fire=—=ilals Trigger—Balety, Bes It Feel I, Showot It
Lamuth wpnli 1ok, Bhat el T34, Mifled; Partrides Blghitag dllhw'r' 'Irr'

ey o i Py By b fo¢ windnae. Gun metal finieh barrel and }

L e Wl |;I-|1 i Weitht 1 ‘rigeer Pull 1Y to 3 Iha. l..l'ldFl'If"F"ﬂlU
j;;“n:':.h :r:"t:;q |:';rth.u-d ll-ltmd.-rwrl pa} air rifle abot. 8750,

ORDER FROM Wzgiz ]|
YOUR DEALER & :3:
OR DIRECT &

Benjamin Genuine Air [
Pistols and Air Rifles are s
Bafe, They are precision
made, hand finished and ju
tested for extreme aecu-
racy. Unlike all others =
using similar ammunition g
Benjamin pistols and rifles
are genuine AIR operated 5
armsusing thetremendous (§
power of compressed air 2@
trapped in a chamber and =
released by delicate trig- “
ger pull.  Popular with &
L}
=
<

No, 273
pe’ BENJAMIN
- 25 SHOT AIR RIFLE
Automatie Loading, Bolt Action, Ehalr
fiid
ater for stesl
77 Detachabla

Hammer Flre, Balety—2I5
£7.50. No.

Magazine. No. 700 25 Shot He

Mo, 31T for Cal. 177 leads or darts §7.
22 leads or darts §7.50.

Peep Blght adjustable for elevation

windage $1.00.
$6.00

r Bingle 8hot [or lead or steel alr rm

apummen everywhere for
low eost practice and con-
venient light arm outdoor
use. Any dealer will sup= .y
‘;‘Ily you or order direct, E
rite for any further de- . RN
taile x;
BENJAMIN AIR RIFLE 'El'l 691 N. Bmﬂlr,ﬁt.hnh, Mo.

LOOK! ALL METAL AWL

Just 'H'hlt.fuu are looklng for. An

I aluminum sewing de-
viece that will do the work
of o power machine. Bow
heavy leather or light material.
L"nmfﬂm with spool of thresd,
need one stralght and one
turﬂ!d tracer aJ:u!t Instruetion
sheet animd £1.00. ents wanted.
ard gke exLri ﬂ.u ea, 100 each.

alr rifle shot—BB,
Rear PeepRight adjustable for elevatlon and windige $1.00.

o, 322 for ocal,

N 300 By
— BB $6.
uci:.u.h]e Hear

JFxtra 25 ¥
CHICAGO AWL CO., Oepl. FM-0, 404 E. T9th 5t., Chlcage, Il

Get YOUR rree

- BLUEPRINTS

— FLYING MODEL
AKRON FIGHTER

DU PONT DUCO CEMENT makes models stronger.
Quick-drying, easy-to-use, and light in weight. Itisa
favorite with model builders everywhere. To get vour
free blueprints, send red disc from 25¢ tube of Duco
Cement. DU PONT, Dept. B-3, Wilmington, Del,
Chodce of prlans for Wiley Post's Wennie Mae, Navy Hell
Diéver, Laird 400.
TRANSPARENT - WATERPROOF

f’ﬁﬂ \3 F’f.rf H;"’{d'!

® DUCO CEMENT
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New Tasks for Glass

(Continued from Colorote section)

continuously rolling plate glass. From the
tank furnace the glass flows to a pair of
rolls, the bottom one being engraved with
the pattern to appear on the glass. Wire
glass is made by feeding the netting under
the spout from which the glass flows onto
the bottom roll, or above the spout, back
of the top roll. Wire glass you see through
is ground and polished on both sides, but
figured or obscure glass used in partitions
and doors is ground and polished on one
side. Structural glass, in colors, is rolled
and polished on one side. Tinted mirror
glass is made by using colored glass and
silvering the back or painting with alu-
minum.

“Stained glass” or cathedral glass, is
made by melting small batches of various
colors in pots, while heat-absorbing glass,
colored yellow, green and blue, contains
enough iron to absorb the heat-bearing
rays of the sun. Skylight glass is rough
rolled wire glass with special patterns of
prisms to give daylight illumination to in-
teriors by means of diffused light. Diffu-
sion also is effected by means of snowy
opal glass. Glass for transmission of ul-
traviolet light must be entirely free from
iron and can be obtained as plate, win-
dow or rough rolled glass.

Fibrous glass, or glass wool, is made by
a patented process but the methods and
materials are quite similar to standard
glass practice. Glass wool is a flexible
mass resembling cotton batting but pos-
sessing the chemieal stability characteris-
tic of glass. Fibers can be made in differ-
ent lengths and diameters. For insulating
purposes, it is made in felted bats or in
granulated form, the latter being used for
blowing into old buildings. It weighs two
pounds or less per cubic foot and has been
used in insulating battleships, refrigera-
tors and buildings. The same material has
also been used successfully in insulating
electrical conductors. Textiles woven from
fibrous glass are resistant to acids, heat
and moisture, and hence are likely to find
a variety of applications in the future.

{Concluded mext month)

@[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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Why Burn
wﬂ?ﬁ CoaAaL?

CHEAP
OIL

Iuml'!lbpu Into AnyCook Stove

Cooks aMeal for I.m

Beats any oil barner for low cost, porfoct
ﬂlfirurnm— I:lurnt? choap lI11|| new WAy

i t enerating or clogging op —
Quick hu‘:.rl".rgr e Turn of Valve.

TRY AT OUR RISK =
30 Days’ TRIAL Fro i o dmds;

ar_ wood; euts fpel “n !H « pars For e
quiekiy h'r what IT

FREE SAMPLE gfoiioms wer
FOR AGENTS &, ch oculiy whe L

takim nriders  WRITE O F“ fo learn how
ta make MEAL MONE 'i -bnr-ﬂ' Fell time — mail 1a

postcand toda®,. UNITED FACTORIES
K-751 Factory Bidg., Kansas City, Mo,

POPULAR MECHANICS mf.f:'ﬂ"p’a'ﬁﬁ

Available from Hammaerblow
Tnnl Company — the original, iy

SALESMEN
BIG MONEY

of Ind,, soid 30
q-r-u l.fl'\lll'll
sl bummer FHEE
nandmake REAL Momey.

' rile i,

beratt U ..-.! !. 1k | alld
» - ﬂ-.-nd nir Mq. lpr E-I s Trablss Bullder’s Gulds snd
s manl mae valis wrila lar Fres Literature.

Tnﬂ?uﬁfﬁ T WTOO0L COMPANY, Dopt. 108 Wausau, Wis.

PHOTO
¢

ENLARGEM[N'S

SIZE

Ilul;h-rnn {llu.llhrn ll.llnml'l' Hllr' 'FHUTH
yourssd] and ofhegs.

‘h’ﬂ'ur I:flll- ir l'-lI:II -ﬂ leen.

Il‘lr

Tho ldeal Phots
OMATIC.
Turl-T'.Mn COFPIES any Dﬁl'-l-l‘f

Mo pipeiirios s
Inferesting circiler

4 FRii.
Iﬂﬂ.ﬂl. F“ﬁTﬂ' EHLﬁ.lﬂ‘. co.
124 Essi 25ih Strewl, Naw

Guaranteed 40 Power
Long DlslaneeTelescnpeﬁ

Teardy 'brlru: ||l-|unl nhijentin -rlnln Far wway subjects magnified
with this TESTED Supar 40 Pawsr T + Far swny wighta
[ - .“ eleir aa il you wers am Ulis spul -hm fortimed wilh
W ERECOPE. Bea  closs=1 of Ahe moon, slars, ships, sport svepis, ele, Can
.[.ah wsedl ma A pulerescnps [or sedemtifin ohservstion nkivs fib@rts miles WAy
sppear in frontof you, A sclentifie Il‘hl"l’fl:llFﬂlﬂI“ defirs pnm pet o THIFIHJ s,
bornas bevapdd, 4 powerhd lepess, 1 rl'hi g eloesd, abaut 3 fest open., 8. As

P LF OFFER We will incluade & genuins pesket teleaso l...1:I|“.'|.t Flosss o

™ BY A8 wiih nrde el - lree.  Ma

e Dt auteide e B, Ae 3. H. WINN MFO. CO.. Dapt. T-408, 124 W. 23 BI,N. ¥,
with all the trade you can

attend to? Then becomea

nor chiropody —rn.u:.- terms for home training, no further capital
needed, no goods to buy, no agency. Established 1804, Address
Amaging money maber for forme, trock gurdene, or-

rhards, nurserios, poultry ranebes, :n1|.n1r'_r |1ﬂl|'|El.. wie,

WANT & new business

DO YOU a foot correctionist, and
Stephennnn Laboratory,1 Back Bay, Boston, Mass,
Hﬂ:'n;d.d.u hatrows, ealii H'H-r!l..! it I-II“'TE!' l"l.l.rl'

e fmches, Fits the yost p-n-l.n1 I:al-n.'-l. If Fipergency mleiits. omwy! ay

profession of your own,

in a few woeka earn hig income in service fees,—not medieal
. Hunms belt machinery

F-wiﬂ-ll-mu+
i-rll-tnlh-n

walking types, Write fvr FREE CA
Factory Prices and 10 day Trli Hu Anhl’rru

N anread
SHAW MFG. C0., 4508 Front S1., Galesburg, Nane,
130 G Wagh 42nd 51,, Wew Vork, K. ., 581206 | llgulll

Am., Chicags, I, 868 G Nerlh 4 51,, Colsmbug, 0.

SHAW - A..TRACTOR

I 1 J | i lammerklow |
nain Py “I .1-' u.:, - j | s ‘{: "1‘
Hammerhlaw - |ﬁ:'_.
Perlers i ,|-I-I- nLugpmnrﬁ Fnt: \\ﬂfN*—-,-—
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TOOL OF

1001
USES !

FASTER,
BETTER JOBS!

Does away with slow band work, J
Plugs in any lmht. socket. A, C.or /
D. C, 110 volt, 13,000 rpm. For g8
use at. home in shop or take to job, S5

Tses 200 different asccessories— |
grinds, polishes, routa, drills, cuts, \ See
earves, sands, aawa, ahurpvnn Eli= r-. i" at Your
groves. $10.75 and up postpaid. S Dealsr’
3 Accesmraries FREE, ¥

* THE De Luxe MODEL

Revolutionary Performance

For constant serviee . . . nothing else like thJ.E Ln!}-tu-l]lnlrlln
prodoetion tool for saving time and Inbor. Fustest
smoothest, most Emu.nrfui tool for ita type and

weight . . . 25,000 r.pan, 518,50 postpaid,
, 6 Accessories FREE
L OrderEither Modelon I'ﬂ-llp'
Baek Trial or Send for FRE lﬂiﬂl.

b T Y e A

“““-\ Master Craftsman’s Set

17 useful aceessories to grind,
I drill, polish, rout, sand, saw, cut,
COYETAVE, CATVE, cte. $5.00 Postpnid.

Chicage Wheel & Mfg. Co.
1101 W. Monroe St.  Dept.
Chicago, Il

SEND FOR
Frée Bumu.ET

. *EARN MONEYe.

It's easy, pleasant, profitahle work.
o experience roquired. Loarn in a
FEW MINUTES. I supply every-
thing neoded. Farn 30 10 B100
eash in spare time. Act QUICK—
write for details FREE.

W. A, BICKEL
Dept. A-8, 805 W. Madison 5t., Chicage

 Profifs ASSEMBLE YOUR
OWN KAYAK --- /75 EASK

™o experlenon

reguired. 168 new models,
10 to 20 feet — 1 to 4 porsons
Safe, light, non-sinkabl Rest

- 1 materials, Co r||1|'|- te out to II.! RS-

- '\" "Ik ::':::b.l::; eembling kits. Money Back 1’..IJ|i'.r—

W1 { W slenesdiie nntecd I not satisfied.  Ask for
. ¥ s -.___-._ ~.  emislog. noent's hlank Free Paddie,

KAYAK BOAT CO., Dept. P
147 East 34th St., N. Y. City

Make Big Money in Saw Filing Business!

NO EXPERIENCE NEEDED to file hand, band and
clreular gaws with FOLEY Automatic Baw Fller.
J. W, Anderson, Toxns, writes, My fourth year
with Saw Fller and third with- FOLEY Lawn
Mower Bharpener ps glde line. Pusiness has in-
creased until [t is about Mall time."”

Used by Leading Saw Makers

Atking, Dsston, Simonds and by Indus rrn'.
plants and repsicr #hops ol over 1
Cash work No eanvassing. No eye
Posteard brings FREE PLAN. No llhlll-.' tion.
FOLEY MFG. CO., 816-6 Foley Bldg. ,
11 Main 5t. N. E., Minneapohs, Minn.

|r'.|.:r|

When writing to advertiserg please mention Popular Mechanics
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UNDER PRESSURE ALL YEAR 'ROUND

200 GAL. PER HOUR
COMPLETE SYSTEM

il [ LR

@ Think of itl A 200 gallon per hour
home water system complete and
ready to connect now costs only
$49.95] See this and the other mod-
ern F-M Home Water Systems in our
new FREE book. I

tells you how your
home can have run-
ning water all year
.rﬂ‘uﬂd {Qr Gnl-Y a
few cents a day.

MAIL COUPOM FOR
FREE BOOK |

Falrbanks, Moaorse & Co.

GO0 5. Wabash Ave  Dwept. B781

Chicigo, Ilnois

Please send me your [[ustrated free book

On wikter Eystems

Ay souree of WEter supply is:
Lake .Bhallow Well , . Hiream
spring : Imt-p W -otl ..... Clstern

Have you electricity? ] cades a0

Py ve, T Rl P p e Tk e g L A ] O Pyt e TP s [T 11 e o i A Mg
, .Jr.F.D.... 4

FAIRBAN KS MORSE

HOME WATER SYSTEMS

Lnglru_- or Motar diiven "o eveiy loim of kome uie

OR THE POPULAR MECHANICS
PARTS_FAMIQEEE{E%

Everyihing ¥ u_need-—
.'|||.-"I”|..1.|.
3 ek, Blnk, 8

it T ds-l
THAII.EH EUI‘PL‘I‘ cCOD.
Box A-438, Wausau, Wis.

POPULAR MECHANICS umﬁgxmme SECTION

1 Camping in Comfort
{Continued from page 250)

and other dishware. The compact cooking
outfits have many advantages, especially
in weight, but when hot food is placed in
some it's almost impossible to handle them.
One metal now used is a sort of stainless
steel or alloy. It doesn’t burn your fingers
every time you touch it.

Don’t think of starting without a tin of
prepared fly and mosquito dope and a lit-
tle spray gun to “shoot” it around. Any of
the prepared “dopes” are worth their
weight in gold. No matter how clean you
keep your camp site, flies will come
around. The “whiff” gun with fly dope is
a big help. At night after the netting has
been closed in the tent this outfit also
comes in handy to exterminate the mos-
quitoes, flies or spiders. Incidentally these
dopes sprayed on your clothing will keep
mosquitoes from you while fishing.

The average camper has so many chances
to shop for foods that he doesn't need to
know all the cooking tricks of the back-
woods tenter unable to pick up a fresh
loaf of bread or a small steak when he
pleases. However, every camper ought to
know how to turn out a few tasty dishes
in the woods, including hot bread. Fol-
lowing are a few recipes.

You can produce appetizing hot bread
—a “man’s dish”"—without much work.
For two people you need one and one-
half pints of flour, one and one-half heap-
ing teaspoonfuls of baking powder, one-
half teaspoonful of salt, one heaping ta-
blespoonful of lard, and one-half pint of
cold water. You may need more water.
It will depend on the flour. Put the baking
powder and flour in a deep pan, then add
the salt. Mix with a big spoon. Then mix
the grease thoroughly. You must have no
lumps in the mixture when you're through.
Now add the water and slowly keep stir-
ring it. The objective is a stiff dough. The
amount of water must be governed by the
way the dough works up. When you have
a pretty stiff dough turn it out into a
greased pan and bake it in your oven.
Run a long sliver into the loaf. When the
sliver comes out clean the bannock is
ready. Serve it hot. Break it, don’t cut it,
and butter at once.

Nearly everybody fries fish in camp.

{Continued to page 136A)



POPULAR HECEAHICS ADVERTISING SECTION 135A
.-i Y S -

TECHNIGAL| o 4ot [
BULLETINS | Service - $1%ean | o o0 oF A

Here is a valuable, inexpensive

Technical D ata servioe for mechanics, inventors,

YA %
technical specialists and prac- |
Elmlllifiul:-l for the El'ml Il:ml'ﬂmrln i-l .._LI!1 Il:IirEiinl PUFF-ECT DAY II'I

apilar echanics echnicn

Practical Man Bulletine give the needed basic |

and practical information on a
; wide wvariety of subjects —
briefly, concisely and simply presented—yet complete (n every
detall. No advanced mathematics, chemistry or physics needed to
understand them. Material never before In print, now & Ln.l]!.r
e in bulletin form. Postpaid §1 each or sent -I;H

ted States, Ask for Hst of complete bulletin u'cnrln.-

D-101—Using Nichrome Resistance Wire.—Fenatures elec-
trica]l applinnce repairs.

D=102—Cleaning Products for all Purposes.—Includes ten
formulaess for making.

D-103— Aurtomobile 5 “’w-rd Chemical Products.— O om-
plete instructions for moking e-selling products.

D-104 — Silver Soldering and Braziag. — Includes ilata,
methods and materials needed.

D=105—~Latest Gas-Welding Practice,

D-106— Rewinding Electric Motors.—A difficult subject made

impl! anrl CAEY

lthl = Elﬂ:trml’htlul with Copper. Nickel and Chro-
milum.

D-1—Electro-Plating with Gold and Silver.

D-109—Electro-Plating with Zine and Cadmium.

D-118—Electro-Plating Noa-Metalllc Objects and Elec-
tro-Forming.

D-111—Designing and Bullding Transformers.

D-112—Designing Electro-Muagnets.,

-113—How to Deslgn Solenclds and Plunger Magnets.

D-114—Designing Thermostats for Alr Conditioning and EF

E'S too short and marriage too sacred to
spoil them with a foul pipe and unholy to-
bacco. So we urge husbands to keep their briars

POPULAR MECHANICS PRESS swecF a'nd ::lcan E..I'I.ﬂ filled with Sir Walter
Room 8368 200 Esst Ontarie Strest Chicage | IRaleigh’s milder mixture. No woman ever re-
coiled from Sir Walter Raleigh burning fra-

grantly in a well-kept pipe. As a matter of fact,
s MON Ey-MAKING s this gentler blend of better Kentucky Bur!::ys
o P P o R T u N I T I E s makes men more attractive and women more

yielding and admiring. Try a tin for the little

Heat Control Purposes.
D-115—Flezible Molds for Casting Small Objects.
D-1l6—Printind Photos on Cloth, Paper, Etc.
D-117—The A B C of Air Cundltlnninl.

For those who need larger looomes or must seek new occupations,

The following workable, tested plans are adaptable both to the woman's sake...and your sake.,.and our

needs of the 1u':\m:mlI Iptll.rlﬁ.:‘ug::ruguw: ler elther for part time devel- ke. We h tly feel it's th gt ki
t cipa i, " -
':pm::ui:fmpéhm; forth I!Ii'l tha? boaks hla“?uentund by others i “ g ORERY eIl 9 B A A
T nit wall worlh ur conslderation !

op piot. Ther are well woeth your conderstion.’ best-smelling blend ever offered for only fifteen
of tried, tested methods that work that you too. can use cents!
Price $1.05, -

Plan MNo. 2—Radlo Servicing, Lot an expert trlrh Euu bow 1o
engage in this money making business, Pries $4

lan Mo. 3—Refrigeration rvlee, Official I'III:II‘II.II.[ covers &ll
makes, Good service men are needed, Price §5.0

Plan No. 4—Automobile l'[ulirllah.‘:na: Btart a ]urrll.llr! bitisl -
mess cf your own, Eina’fnmihlllﬂm here, Ezxccllent new In-
struciion book. Price §1

Plan Mo, §—Outdoor Opportunities, The rn!nin: of small anl-
mals, birds and plants for profe.  Price $2.

Plan Ne. 6—10.000 Money-Making I-urmula.l Complete In- - *
struetions for the making of numm:dltinu at small cost that may —= - )
be =sold at & _handsome profit. Priee §4.00,

Plan Me, 7—1000 Spars Time Money Making Tdeas. A joh

FREE booklet vells

how Lo make your

for evervbeddy, 1408 pope book tells how. Price $1.00. : : -1 old pipe taste bet-

Plan Moe. 8—100 Civil Service Examinatlons., Covering sieady SIR WALTER | ter, sweeter; how
Government jobs, Al types of positions. Better business means 5 RA LE l G H I: to bresk in o pew
thousands of new jobs, FPrepare now by studying this new book, i Db Wirite fov Sty

Price §3.50,

Plan Mo. 8—Maklng Poultry Pay. The proper breeding and
management of fowls for higher gz production. IPrice §$2.00,

Plan No. 10—I'ur Farming for Profit. Complete Instroctions
that enabile (he beginner to succesd from the start. 'rlee $4.00,

Plan Mo, |i—Ilabbits for Food and For. A complete gulde to
the syccessful rearing and breeding of rabbits. Price 3200,

Plan Mo. |12—The Frog Industry. Should be considered more
as & slde lpe than as & major means of income, Price $2,00,

lan No. 13—How to Live on o Subsistence Homestead, Facts
and figures on how one family fled from the clty and foond
security and independence. Price 3250,

Plan Mo, l4—Auto Service Shop Management. Money-saving
afd bisiness-producing ldeas by two men whe know juist what
Is essentlal to a profitable service shop business. Price $1.50.

Any of the above malled postpald upon receipt of priee or sent
C.O0D. anywhere In U. 8 Pay postman price and few cents
postag

POPULAR MECHAMNICS PRESS
Room B34 200 E. Onlaric 5t Chicage, Illinais

today. Brown &
Willinmeson Tao-
bacco Corparation.
Louisville, Ky.
Dept. P-68
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Send for FREE 134 page Radio Catalog packed with
10,000 parts, dorens of kits, sets, toals, books, ete,
=) Cumplth"i:t Burldtr,Amllur Servicemanand Pub-

3.- lic Addresssections. BUILD YOUR OWMN Popular
Mechanics kits, Write to usfor FREE parts lists for 1
Tube Portable {RE‘W] 2 Tube AC.-DC Portable
(R211); Beginners' All- Wave Set (R224); All-Metal
92 Tube 5. W, Set{R225); All Star Jv., Browning 35,
A Thordarson Amphﬁth and many f.‘ﬂ'lﬂi Use AL-

_,...-- LIED approve parts for best results, Write nowl

| ALLIED RADIO CORP, Dept. K :
§ 833 W. Jackson Blvd., Chicago, Il -
g O Send me your FREE Radio Cataleg. 1
= E h“dm.Pmu'l'ﬂll-!+|-‘-llii-lllllllllllllllli-ll =
= DRI o 0 om0 mm o B o o O e e [ ]
B Address::civasrnnrrarssnsssansnnanssassinesassainns

FACTORY T0 YOU

NEW REMINGTON NOISELESS PORTABLE

AT LAST! The famous Remington
NOISELESS Portableisyoursfor only
ten cents a day. Brand new. Not re-
built. Standard keyboard and every
mndumimmruig_rﬁnm?rmtgﬂfﬂgng
t courses ay frea tria a
m‘ﬂsk a penny. WE PAY ALL
SHIPP[NG CH I]:'PESI Act ncrw!
Write Remington o ne., D
11:?2-;. 205 E. 42d St., New York, N Ef'-

10c A DAY
60 POWER TELESCOPE $2.29

VARIABLE EYEPIECE. 20X—40X—80X

NEW! Thres el In sna

LI T2 . 3 diffarant catin . g,
200 pawer for ulira-briEht images with 40 and 60 i.{-l
power foFf extra long range,. This mew 3
special super-power long-range telo- - s

srope |8 ﬁunnntnnd to bring

distant objects p.:-np:g. Makes distant

ol appesr right
g n front of you. Can be
Mo on ¥ collapsed to less a foot in
siars, lengih. Multiple lens system. 30 mm. ob-
e, 50 Jq-c-u-m in heavy brass mount. Directions included
!il'rlf.'i for ualn u a enmp-uund 4 I!nu ml:rmcnpn American

HROWNSCOPE CO. Bopr, 44 354 Fitih Ave.. New York, N.Y.

Would YouWEAR
this All-'Wool SUIT &
Ifwesendit FREEofcost?

Here's sn sma opportunity to el @ :nu-nlqlﬁ‘dl
sll-wool mudt, tadl sbmmmmensire FREE of coat] No E
PEFIERLE—nd manry Recessary. Mo esnvassing, eiikhe =—'-JI-H-1
eall on & few [rlends during veuar T"- haarp=—wy shiw you
how to get voar Buit qﬁl-r]: L E& IYI Alss how you oAl
farn pare fime imie ] Semnles pemi FRE
Writa: FAII-AIHI I'HII.“HI l:ﬂ  2AI0 W
Chicage, lilas

""‘

CERTIFIED USED CARS

FAMOUS FPLEDGE FPROTECTS ALL WHO BUY
FROM STUDEBAEER DEALERS

Prices in plain figures
30-day guarantee on certified cars

5-day driving trial on all cars
Buy with confidence under pledge protection

DEALERS FOR
CAR VALUES
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ﬂ:’ 4 ‘?Cn?'lttnud from page 134A)

Here is a change—delicious broiled fish.
It's no trick with a grill and a bed of hot
coals, Get the rest of your dinner ready
and keep it close to the fire while you
tackle the fish.

Clean and split the fish down the back.
Make cuts on each side of the backbone
and take boneless filets from the sides, if
the pike or bass is large enough. If not,
broil the whole fish. Put strips of bacon
over the fish as you broil it over coals—
not a burning flame, When the fish is done
baste with a little bacon fat or butter and
give it another turn until the butter or
bacon fat melts.

Here is a dish every camper ought to
know. It's tasty, nourishing, and econom-
ical because it utilizes left-over potatoes
and fish., Cut the pieces of fish very fine.
Now mash the potatoes left over from the
previous meal. Mix two-thirds potatoes
and one-third minced fish. Now season
with salt and pepper. Beat two eggs and
add them. Now get a pan ready with
plenty of hot fat in it. Make small cakes
of the fish and potatoes, roll them in flour
and brown them in the hot fat.

Nearly all who do considerable camping
take rice because it is an old standby. But
you soon tire of boiled rice. Rice cakes
and Spanish rice are not difficult to pre-
pare, For Spanish rice, take two or more
cups of boiled rice, one good-sized onion
cut in small pieces, and a can of thick to-
mato soup. Add plenty of pepper, if you
like a hot dish, salt and put in your camp
oven for at least an hour. For breakfast,
take cold boiled rice, make small cakes,
roll in flour and fry in butter.

If you tire of tinned meat or wish to
keep down expenses by getting an inex-
pensive cut of meat, consider this recipe—
so simple you can make it even though you
never tried your hand at camp cooking.
Cut the meat into small squares. Put these
into a frying pan. Brown them well. Add
a tablespoonful of sugar and a cupful of
sliced onions. Cook until the latter are
browned and tender. Now turn the con-
tents into a deeper dish, cover with water
and let it simmer for two or three hours
over a slow fire. Flavor with salt, pepper,
or whatever you want. Don't boil this
concoction. It must simmer and it's great
for a rainy day when you will be around
camp to keep an eye on it.
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Increase Your
Earning Power

Apply time and labor-saving kinks to your work,
Your efficiency will soon be recognizsed and you will be
in line for advaneement,

If you do machine shop work of any kind, shest-metal
work, painting, earpentry, auto repairing, farming, con-
erete work, fumhing. electrical work, wgitiins1 building-
glasa work, general repairing, tool-making, poultry rais-
ing, masonry or home repair work, get this

LIBRARY OF 2000

TIME ano LABOR SAVING
IDEAS ror SHOPMEN
AND HANDYMEN

RECENTLY PUBLISHED

360 Articles
793 [llustrations
224 Pages

Price 50c
; - See partial list
I of
' contents below

Including the new 1936 lssue [lustrated above, thers are
five volumes In the SBhop Notea Library of 2000 easily un-
derstood short cuts to every-day joba. Here are just a few
of the subjects taken from the Intest lasue.

Alr -f'|u|:.‘ll1.'lu|.r|- Farniture Making Bander for* Lathe
Alr Conditbaning Oeneratvr  Tevubles, Baw Tubils for Warkshap
Anplisgors. Eractical Avoiding Bheet Adetal, Things ta
- i':l" E;"f"'f i;&'ﬂ‘ Orinder, Heawy Duty s With
uln Huey o n |
- Bundasw, 1onensady P;"ht:'h;":'_;r"""’d‘f H"H'ﬂq'?' Irum, Belf
Hellows fur Workslop w SR raimy
Bruke Tester Lgnition Tester E:d-null:l'-. Blow o Aiske
- Casehardenme, Irog and  Jobuter Tool Kinks
Aleel Lathe Opernting Hinks Tourlits Cshins
H.-nl-Blu for Craftsmen  Metal Pinlaki Wl aned kg
Lreill Press Work Alneal Tu.mlunfl inis Wind from  Junk
Iluad THepoaal in Bhop Todel Makers Helps Paris
Fiectrienl Kinks holography  Ajds Wind Turnlsg Flalps .
Ebeptrnmagnits, Dhe- Piston ltlnge, lenewing Wood Working a
wEning Band Blaatfng Substitute  Workshop Kinks -

L] =

Euch volume ontalna approximately 400 articlas ahd 500

lustrations and has 192 or more pages. nuu..&eﬂuwmy

of shop helps may be segured for a limited time only. “After

:hl:hgr:.ant supply of books |8 exhausted the offer must be
WOl

* Send No Money

: POPULAR MECHANICS PRESS, 3
H E. Ontarle §t., Reom E36, Chicage, III. H
g Beudmr::, as per your :Eu.rinzhc EOIP“' bnﬂu. I will pay [
SIn unt o B, money wi
= E mumw If I am not satisfled. | Imﬁ‘wmi‘lmu want.) ‘é
% 0O 1536 Shop Netes and Lathe Handbook (Metal Work- &
H Ing)}, both fer 88c. -
i O Shop Motes Library (5 vols.) $2.50. s
E B e N e R e e e ot s 4
- _i Btreetand Mo o e i
T O e Bate............. IS
: = C40. Doupplissto U, 5. and possession N
D oals ", mll'lﬂ"llg‘ u&mw ardu:.ﬂm 2l e E‘
‘fll.lxﬂ; + ;,-': - " "--_-'I.l-lll-lli'iIIl:lllli.“llll:--:
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They're all talking about it—master craftemen, work shop
Bpeclalista, wmers of doe preclalon ;:;m;unum.— because never
before has such a modern fk-giau. agrew-cutting lathe been
offered at sueh a price, 10" sw ""i' 18* between eenters, bullt-
in adjustable counter-shaft, V-Balt drive, notomatically e
veralble power feeds. Cuta 4 to 98 threads 'f-erlrmh_ J01
neourscy.  Huy now belore prices go up. Sold on essy terms
with 2 weeks trial. Send coupon TODAY for eatalog of Iathes,
Eﬂ] préssea, and tools,

R — N — — T ———— — ——— i ———

PLEASE SEND FREE CATALOG

Address

CIY B0 BLIER. .. .. ..o i e ie e irraemincnnansasans

ATLAS PRESS CO. 843 No. Pilcher St., Kalamazoo, Mich.
m

Make Gla=:;,d Concrete Pr:du:h
NEW MONEY MAKING BUSINESS

Make benutiful, rolored gluze finishes on concrete pottery,
tiles, walls, novelties, New, perfected, low cost method.
Muake 2,500 designs of vases, jure, birdbaths, ete., without
maolds, power or vostly tools.  [Use only sand and
cement. No experience needed. Learn glazing,
decorative walerproofing, pottery making,
Earn money in your own business. Send
10e TODAY for booklet, color plates and
complete information.

NATIONAL POTTERIES COMPANY
424 Second Ave. So,, Room 21
Minneapolis, Minnesota

CHARTIER TOOL HOLDER fts ANY
GRINDER. You can put factory pre-
cigion sdge on twist drill bits, plane
irons, lathe cutters, Grind inside and
putgide groumd gruges, suta yelves, Du any sharpemiog
wh 81 any angle. areh or combinntion,  Baves reslisrpen-
ng rol or roinimg sEpensive fonls,

TRIALOFFER? Hend ....li-;u.m_ Bhipped pestpaisd,
O sond 3.7, balsnee OO0, TUes for 10 days sy meost
diffieill pibm, Aoney Bock if mot satisfied. Or send for
FIREE literstoee,

o E. B.DEKXER CO., B14 Clinten Ave., Degl. 13, Dak Park, 111,

can do as well—maybe better,

SPECTACULAR INVENTION CUTS GASOLINE BILLS
up to EE—EHBHDIE ENTIRELY NEW PRINCIPLE
1]

troducing — Leen-A-Mix — Sensational New
Thermostatic Alr Contrel Valve. Now comes a new
discovery which has been long awaited by automobils
ownérs—A Real Gas Saver! Based on selentific prin=
ciples, endorsed by motor experts. Lesn-A-Mix gives
CArs more spesd—extra power and pep—yet slashes gas

eosts,
Ford driver reports milenge boosted 50% —from 15 ta
23 milea per gallon, Amazing results have been obe
talned on all makes.
MAKE UP TO 540.00 DAILY!

E car owner (3 potential market for Leen-A-Mix
No wonder ﬁallnr, Ilinols, made over $50.00 in ong dqu You

Write for money making sales

plan and Hberal free test offer

METAL SPECIALTIES MFG. COMPANY
Dept. P-3, 3100 Carrell Avenue, Chicage, lllinels

Y
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AMAZING “STANDUP” CAR Fighting Fires from the Inside

(Continued from page
NO STOOP. NO CRAWL. Continved from page 221)

posed low-voltage wires are often knocked

HOOKS T0 BUMPER BAR e e
JAB“ IN A JIFFY Pouring kerosene on a fire to put it out
WP e At 2o sounds foolish but it is just the thing for
jzfm"“iﬁhﬁﬁ{}},“’;::ﬂ”; extinguishing deep smoldering fires in
bales of cotton. Kerosene penetrates into

der hu.:;;;rr hq,ck-hnr: snd & few |
lift car high. Capac-
’f“"ﬂﬁ’;ﬂf’ o LN el the bales much more efficiently than wa-
NEARLY 2 MILLION USERS LOW AS ter. After the surface flames in a cotton
Invalaabie to every car owner, Necemary fire are extinguished with water the fire-
an e ion cars.  Take I.d.ml.ﬁ :
oy foe” full dmtalls hd mans o woarent O men pour kerosene into the burned holes
dealer, or order direst. to kill the last Epﬂrks-
HTEHSDH I Hlmﬁ. |I'II._. nlﬂ. F"T’ JAEKS'DH' “lnH- Water is thE las{ thing to use fﬂr Put_
# ting out a fire which involves aluminum
Qs EURE Gl shavings in a machine shop. It makes the
"-_-—n..,M OTO -TO O I- shavings seem to explode. Sulphur and
5 e . S . lime are also dangerous to fight with water. -
dr?ﬁ:, e e ;‘qp:::én’;} st i and the best thing to do is to smother the
B6.000 B M.—plags i any light soekat | fire with some of the material or with
A C. or D. C. Handles ns lightly as some other inert substance,

a pencil. Weighs 6 oz —yet strong as . A

larger, heavier tools. Oilless—self aligning Hundreds of ideas and suggestions are

—ball thrust bearings. submitted to the nation’s fire departments

TEN Dﬂk Tgl';IAL. uti::rru_liq: m':'"mf':. - £ fcient wa t ut M
; . : tality t £ 85,

B e e i v | 'y Yuar fur miave a¥lolent Waye to.p

weapon of the firemen. Soda-acid mix

COMPLETE ELECTRIC PLANTS tures are injurious to some materials and

ONAN ALTERNATING CURRENT PLANTS can't be used universally. Even foam

BAIME L8 CUTTENT ANYW 5 Perace on & & .

ﬁﬁum. Run Water System, Refrigerator, | blankets that contain carbon-dioxide gas
ppliances,

‘ DREMEL MFG. CO., Dept. 288, Racine, Wis. out fires but water still remains the chief&

SIZES 350 WATTS UP are not always practical because they don't

Easy to lnstall.  Avaliable from stock. Ideal for | cool the extinguished materials and the
Bizes for any purpose. Write fire is apt to flash back. ;

| 954 n.,.u':'.n".iﬂf“‘" H?n:?!"ptlh, Minn. Most improvements to apparatus are

invented by firemen themselves. Chief:
ONE-MAN SAWMILL Blake, for instance, has developed nearly\'}.
UM - FERER. T 'trnnnn! 2 dozen devices, from improved types of.
f gxmﬁmm Ll nozzles to stronger hydrants. Practically
pceurate net works, positive dogs. ¥ . all nozzles these days have shut-off gear
Dower—Diany owners use old wuto engine. at enables firemen to walk up close to
flames before turning on the water.
One type of rotary crank shut-off permits
Son il Pavidnon Bite; Rarens L B him to control the volume of the stream

Pays for dinel] quickly—thousands in commercial
VENETIAN BLIND MATEHIALS and shuts off gently so that no back pres-

service, ovarywhore,  Weite for frea lumbar hardboak
Yem esn make fine biinds for your own bomse &t low cost, alw £0 sure is hulltfp that might burst a hose.

mad i plies, tables, nod
wﬂm ol g 2
into the business. All parts supplied. Send 10¢ for circular and
samples of lndder tape, cord, slats and rails.

R. A. Petersen, 6900 Morth Ashland Bivd., Chicage, l‘lh:.

HEAT WITH OIL

Install the CHALMERS in Home
Furnaces and DBoilers,

DEALERS MAKE BIG MONEY
Learn this profitable business, CHAL-
MERS Domestic Burners use cheapest
oll with most heat. Many users say
cheaper than coal. Owners enjoy even
temperature with automsatic electrical
controls and no attention. Bold all over
the world.

INSTALL YOUR OWN AND SELL SOME
Where no CHALMERS dealer, we sell
burner and controls direct to home

? Powder Without Smoke or Flash
Helps Conceal Guns

[*y Smokeless, flashless powder is the latest
ndevelupment of the munitions makers. Its
Juse in wartime would effectively conceal
*the source of the firing. Either a smoke-

i or a flashless powder has been avail-
owner,  We furnish mmulete Inlucrma.- able previously, but only recently was a 2
tion and tools for full

installatio -
CHALMERS DOIL BI.IHHEH co. FREE E:;:!rl;:; patent granted for a powder c{)mhmmg

1268 Central Ave.  Minneapolis, Minn. these fwo pro ert1es :, \Q

a

d"'\-u.ln

-
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3000 ITEMS

FRE WHOLESALE

CATALOG

Hot off the pross Bl
over K fost sellers of
every description at  rock
botron wholeaale prices, 106
pages are ehuck full of bae-
pains and 156 Big Money
AMaking Flans for Agents,
.ll-hlu-r_-i and Denlers. Thia
catalog W FREL—Send for
e Ty o it todny.

SPOAS COMPANY SPORS COMPANY

T Canrim- -:_H--'“H 6-36 Mnin Streot

W T Le Center, Minn.

DEAFNESC IS MISERY

MM ple with defective hearing and
ﬁ}aﬂm enjoy Conversation, Mov-
les, Church and Hadio, because they use
Leonard Invisible Ear Drums which
A resemble Tiny rmrlﬂbonu ﬂttlng
in the Ear entl
'IH-: wires, ?ﬁtlnrku or "Eﬂ“""’?’
By Bre Ve, e Ip
booklet and sworn statement of ¥
theloventorwhowashimselfdeal, DR

A O.LEONARD, Inc., Suite 639, 70 5th Ave., New York

BUILD YOUR OWN
ELECTRIC OUTBOARD MOTOR

From old auto generator. Wea

show you how, Make money

bullding for others Variable

Epuud. Light welght and Bilent.

Operates from 8 to 12 hours on

ordina Dime brings complete plans and catalog,
LE]A\' MFGs CO. 1547 W. o Minnsapolis, Minn.

HAK'E 200 TOYS an Howr.. for1: Each!

Loy ni h... profits,  Det Lhis sompletn outfhit. Yua can meke 3 dillersnt plarnaiers
!huu.—nd.l [¥] mu |r|. uluudl:'lld meinl, Insludes inis for ooloring sud Tull casting
ltlrhul.lr o IIJ !‘.Il Bend money wider, slallsg

l h“ Gﬂnuhfl. wild =I f‘llwh-lf\l,

! Ir!IL“I:"th ‘ET‘:IH‘E i iutrnﬂ:ﬁm:‘l&.{
"'"" e haies of 188 Differemt Eﬂ:-m-
FHEE IIIII..I.I.!I =g
EII

RAPAFPORT BEROS., 701 WEST OHIO “’ﬁh’i‘ 'ﬂl-ll

Metal Castings "craremen

ry storage bhattery.

Craftsmen
Make your own castings of aluminum, co J'. hmnze allver, brass,
Complete sets are available in three sizes, und, 3 pound and

8 pound castings, Ses sdvertisements o Aprﬂ Mur of Jung lssnes,

HANSAS CITY SPECIALTIES CO.
P. O. Bax 6022 Kanzas Clty, Me.

DROP CENTER TRAILER AXLES

56% Etd trend §7.50, oversiza 62° tread $8.50

. 4" drop center to it Chev, Ford A and

\?1 wheels, book of ll.hl with order, Teilm Wig.
Ca., Bex 25, Calloge Park Bepl. A, Delroii, Mich,
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The New ARC WELDING

Earn$150 105300
Extra Pmﬁi Mnnihly

Exne r-\-\.|1-I:I-I-III'

b maglh ke
l= L

. .I--. 1=
.|.||I:-| :..u

|J,Ia l: -'_1'

FﬂHTABLE ELEI’.‘TH‘IL‘
WEI.IJER

Glﬁ ENEINE DRIVE

lir t hhmse who want & completes porisbls wnil
wilh elociric slariey.

EASIEST TO OPERATE

Huobart Welders nre Blaplified in operathon, Weld
aster, Your own men can wse stucoesalully Wiewr=
talnt ¥ of obialning correct welding ourrent eliminated.

605 EXTRA CAPACITY

) Vult Ratings mean sader WlHIhL'H‘IIIL e |
risls. Antomatie resstance handles bt welding work
without loalng are.

30 DAYS" TRIAL
Yo don't take pur w 'ht:
Huhu:;. e lng five _-r"h Al
I‘u.. :.-:f"an::;}u l;l-nrl Trhi H.

Lf risk
“PROFITS PAY
FOR IT

Exzirs i and savings
pusible with Hobast Welders
nsake il esxy for yuu te own

REMOTE CONTROL oan withiul expense. Vou can
MNoetirscowl., Coptrmls wolder leom sy workbng pedpt,  rent 1§ on our Essy Faymend
Sawes Lime and nead for el pof on overheid of ponesaled P‘Ing ot ol your Assthly
Wi prifits.

HUIART IS FASTEST SELLIHG WELDER TODAY

Used by [T, 3, Government, U, 8. Navy, Ford Motor spd guing inte busdreds of wolding
and repair shups esch month.

GET THIS VALUABLE MANUAL
wrul Free U gou ol tadl e work you are dolng or plan to do,

, HOBART BROS., Box M86, Trey, Ohie

Tell me more sbout | ) Building My Ows Portable Welder
| | Blostirk Delve Weldes
| Cisrapleis Qns Enghis Thrive
[ 1 8endl FREE '|Ilr|.|l'.|.| i Celilng, Atisshed | iter tells
mhout the worl we wanl to Eu

Nama....
Addres

HOBART

COME OF THE WORLD'S LARSEST
Burl.ﬂlﬂﬁ OoF ARC WELDER“

100 PAGE BOOK No. 8

Full of beautiful 1hmn that you can oasily make—hard
to find foreign woods — lm.rlllg erotch, butt, burl, fiddle
back, ate. Veneers, panels anel Solid Woods,  Lists and
Mlmstreien 76 Blun Print Desiins for Beroll Patlarma, Inlsy Tahie
Tops, eta. E.‘lFTthN \'l'ﬂllll SERVICE CD.
Wa Skip ALl Ower ik Worid 2711 MARY ETH CHICAGD

for you svery weak
rilalng ROYAL equab
baby birds. Orders walting
for hundreds of thow-
sands. Easy to ralse. You get your money
for them when only 25 days old. Send I-et.
U. S. stamp for partioulars and pleture book.
Write PR COMPANY, 635 Howard St.,
Melrose, Massachusetts. HRaler any bank.

RAISE RABITS FOR IS

PAEs 0 eemta: Address

101 Mala 84, Helmes Park, Mo,

%.
hﬂam&'ﬁ.mmﬂw

FASTER - SAFER - CLEANER

7200 Strokes per Minute
New

Electric Operation
MNo Motor Reguired | s.r"cnn
JIG SAWS

Astounding perform-
ance! Cuts up to 1* or
more, with smooth,
clean edges. No sand-
Ing required. Accurate,
sturdy, eMelent—a revela-
tlon to ekilled eraftsmen In
handling both intricate de-
gigns und heavy work, Ideal
for cutting light metala, vensers and plastica.
Operstes on 60 eyele, 110 volt AC, Yithoui -

motor or any reclprocating . Requires no olling. 10" squane
tahla; 13%%" throat; adjustable guide; variable stroke. Complota
with underwriters approved cable and rubber plug. Bullt for years
of cobtinuous service,

ik GET F!El I.ITE!.ITIJII Tnﬂ.nnhlivﬂr et
denler ta the modela ;
FREE | 07200 1 Intermation and Slustraved lperstuse, FREL:
FOLDER SYNCRO DEVICES, INC
511 Baydall Building Ililrllt.. M ichi.

When writing to advertisers please mention Popular Mechanics
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v

Anything and every-
thing in radio—
m Sets, Parts, Tubes,
Wil Kits, Amateur Equip
N ment, Sound Amplifiers
and Systems. Here you
will find complete
parts for all kits de-
scribed in this
magazine. Send |
this FREE ecatalog
the shopper's guide to
radio — used by fans,
amnlelurs, experimen-
ters, service men and
ideslers. Bhows lntest
Wholesale [iFi¢Ed On
ptandard, nationally
ndvertised radio mer-
ehandise. MAail con-
vanient coupon

Wholesale Radio Service Co,, Inc., Dept. H7,

S01 W. Jackson Blvd., Chicago, LIl '
Please RUSH a FREE copy of your blg, exclusive radio I
catalog. I
N i i I
Adidres =
Tow .. Btate, , .. i

\WHOLESALE RADIO SERVICE 6

CHICAGD. ILL.
901 W JACKSON BLVD

NEW YORK.NY. ATLANTA K GA
100 SIXTH AVE. 4)0W PEACHTREE STNW

NEWARK .N.J1.
219 CENTRAL AVE.

BRONX.NY.
I CLFORDHA N RD

B-Eliminator Works on Six Volts

(Continued from page 259)

Fig. 1; these may be obtained completely
formed and drilled for easy assembly. The
only tools that are required for building
the unit, are a pair of pliers, serewdriver
and soldering iron. A schematic circuit
diagram is given in Fig. 2. All shielded
battery leads, including ground soldered
to cable shield, and cable-plug prong con-
nections, are clearly indicated in Fig. 3.
Fig. 4 merely shows the internal construc-
tion of the plug-in dual vibrator unit and
a bottom view of its base prongs, A sim-
plified wiring diagram appears in Fig. 5.

All parts are inexpensive but must be
of good quality, and have been carefully
selected to insure best results. A com-
plete list of the original materials can be
obtained upon application to Popular Me-
chanics radio department, without charge.
The blueprint number is R-226. Both r.f.
chokes, “A” and “B,” are available; type
“A" consists of 70 turns of No. 16 d.c.c.
wire wound in several 1%%-in. layers.
Those who wish to make their own may
use a lead pencil as a winding form. The
“B" r.f. choke is a standard 2.5 mh, lattice-
wound variety; its location in the assem-
bly is indicated in Fig. 5-A, and type “A”
appears at the upper right in Fig. 5-B.

A power transformer of special design
is required for battery-operated B-elimi-
nators of the vibrator type. The primary
of the one used in this model is center-
tapped for 6 volts input on each half, and
the secondary is approximately 170 volts
each half of center tap. Fig. 5-C shows the
vibrator socket and can-shield grounding
plate. The completed unit, with the 25-
henry filter choke in position, appears in
Fig. 5-D. The final hook-up to the re-
ceiver and storage battery is clearly shown
in Fig. 6. Place the B-eliminator close to
the receiver and battery; note that the unit
is suspended by means of small springs to
eliminate vibration. A small knife switch
is connected in series with the 6-volt A-
positive battery lead so that the B-elimi-
nator may be disconnected from the bat-
tery when the receiver is not in use. If
other values of B-voltage less than 135
volts are required, connect a 50,000-ohm,
25-watt voltage divider, with adjustable
sliding clips, across the output terminals
of the B-eliminator.
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BILD-UR- OWN_.....--

COAMTERS-MIDGET AUTOS - IEDDT[FH.

e e A
MNOWN MAKES — Mutal 'Whsels
equipped with E-u Benrings, slan ot her
parm st REABONABLE PRICES.

Beary st to bualld also make
Epane ‘:Jur:: :nl]du‘!},;rw;g m .
WRIE TODAY. Bend sl onse for FREE

BILD-UR-OWN DEVICES

u'rr [ uul 11' l-u :Hu:lr.u.. L.

FREE ELECTRICI Y

From Wind Power

hts, Power, Radio, from Auto
G-nmhrl ew Copyr uti':t. Hu-nk with over 100
Facts about "-"-md Chargers. Wind-Propellers—
Generators—Planta—BRatteries. Answers all ques=
tions you should know. Inecluding plans for 6 or
32 V. Plant. Bend 25c for plane, facts and eatalog.

CURRIER MFG. CO.
405 Terminal Minneapolls, Minn.

THOMAS TRAILER AXLES

Wider Spring Bpread . Lower Center of
Gravity 54~ IJruq‘ Carbon Bteel Hangers,

BALLOON TIRES

/| METAL WHEELS

Forsafety

234* Carbon Stee il  use s

ing. Nikrome ‘\Hckr.l - THOMAS
Hmei popindles, to_fty mgy* AXLE.
whﬁ:]u With or without fange for brakes. Bend 10e for

Catalog on axles & other traller parts.

ILER AXLE CO., D
AWEORD | CHICACO, ILL

2408 S. 'CH“'H.“'Fﬂ-ﬂ AVE.
BUILD CLOCKS

Full otk &fe high prieed kn stores —
yom esn mske pood money builfisg them
e wlecirtlying apring  eloanks Tiirmn | 388
brings “HOW"  Houk prichg  Hrese
weight movenents from $14 % and
drawing of easily  boiit  Urandiatber
Cam—ptar? oz, HWUCMPEL CHIME l:l..l:rl;lﬁ Co.. Building 10, Gurtonbe lows

.-,n.t. Write for Details

RN} BLACK & DECKER

608 Penna. Ave., Towson, Maryland

g'[llu-
MAKE MONEY PRINTING

letter and billheads, eireulars, cards for friends;
'Pcau time, Easy to learn, easy to get joba,

ting Preases 512 new type faces, complete
supplles, lowest prices, stamp for catalog.
FEIFFER CO., 82-A) 6 Columbis St., Newark, M. J,

PENNY EACH!! 7

Largs Bizes. GOLD Heflecting Sign
Letters. 5 Year Guarantesd. Beag-
tiful New Siyles. Easily Apulmr!
Write for FREE BAMPLE OUTFIT] HURRY

Atlas Sign Werks, 7943 Halsted, Chicags, 1L

GRow ummnln your cellar or ghed. Exelusive 58
A DEW process., . better, quicker mw More &
mﬂnﬂ' for _'||'l]ll Enormavz mew demand, @ buy
Ishrooms, Wilte lar Fres Bask,
Hnlu-n- Industries Lid., Dept. Torante, Onl

MAKE YOUR OWMN FLAVORINGS, househald
necessitien, modicines, cosmetics .ﬂ.l hame.
Simply add water to chemicals, Put
boitles and label. F‘\rnnrl.rll.n[ Turnished ﬂ.

B0 ofit fArst day. e Chrmical Samy
and ﬂn-iml.n BeNL AL om:e 8 —

STANDARD CHEMICAL CO.
121 E. Second St., Dept. ©-88, Dayton, Ohic

forDIMES

Traller Parts at Wholesale] Eryvies for Traiier Sungers. Do

annets. Hot
Flatea, Metal ‘H'i.ndnw l'rl.r- & Bereen Assemblics, Locking Handles. Trailer Locks.
Dayton f.'-mﬂen Hingss, Poreslsin E Bimks. Oak M
Herdwars of Veniilators, Meney Baock G\u:.":m! i
F—*urnuh all paris for Pepulfar Mechanics “Family Traie™,
FOR COMPLETE MONEY BAVING CATALDG.

C. M. Hﬂﬂf‘ EIIIF!HT. 1736 S. Michigan Ave., DeptL. P-8, Chicage, Ik

SPRAY GUN ONLY $2.95 i, st boort
Han nadistablo fan and round spray aosdes, Egesilont on lenders, wheels,
arl abjoets, window dh:h;r- toye, wicker-warm, ate, flpﬂrlu-l om iy
proseure of 15 i 40 fhe, In :I eulile ft. lHIFI Mude of
white bras—CHROME PLH.T M. eup of BPUN .ﬂ.l..‘ MINUM
Uses all paint materials, mwofk pi-u- r|.1 , tnodoranie or nsecticihdes, Ciuar.
sntend. HRemd §1.00, HALK“ ELELC '|1DITIL'IH & BUPPLY OO, n-jl'l
A-t, 108, Clinton Be,, Chilengo, 111

When writing please mention Popular Mechanics
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LOW-COST PURCHASE PLAN!

ATLAST anvone can own a New Howval Port-
able Typewriter! Prices are low now and
terms are easy—only a few cenls a day!

Brand-New Genuine Latest Model

HEW H(IYAL P HTABLE

GREATEST VALUE i

IN ROYAL'S HISTORYI With many exclusive
improvements, including Touch Control—"it
adapts the key-tension to your exaet finger-
pressure;” Finger Comfort Keys; Standard
Office-stvle Keyboard, Easy to use. Perfect
for student, teacher, or business man.

ACT QUICKLY!

LEARN TOUCH TYPI

NG
’ this summer. T rp& like an
expert in the fall, be ready

B {or school or business,

ou how
artahle.

Royal's simple system shows
—/free with every New Hoyal
CARRYING CASE. Handsome. Compact.
Typewriter ensily and quickly removed.
May also be used as extra lugenge case.

*Trade-mark for key-tension device,

Don’'t Delay-MAIL TODAY!

R iter Co Da
- :ﬂ |l|lfwr'1r er rﬂnghm.. pt. PM-26

Please give me details concerning s]per:m] low-cost
purchase plan on New Rowal Puru.h

Quote trade-in allowance on my .
Typewriter, serial number
Name
Streel
ity State

SEND NO MONEY!

Send for CATALOG of
Motor-Driven Tools

Thousands of home workshopa,
factories, builders, farms are
uging these new compact port-
able, rugged and efficient motor-
driven tools. They stand the
heavy grind of continuous use—yet
are astonishingly low priced. Many
new featiures and improvements, Com=
plete DELTA line includes: Circular
Saws, Scroll Saws, Lathes, Jointers,
Shapers, Band Saws, Grinders, Drill
Presses—and full line of accessories.
Send today for big 48 page FREE
R Catzlog.

o Dept. AB36, DELTA MFG. CO.
GH00-634 E. \l’uunl Jw!

Milwaukee,




142A POPULAR MECHANICS ADVERTISING SECTION

#>» PHOTOGRAPHIC
DIV ALMANAG 4208 e
FREE

Frpinins latest Inventions,
musthods in Photography and
Nome Movie Making, for fun
angd  profits. Ofors hundreds
of amazing, mMoney - saving
Hargning In still and movie
Cameras, Lenses, Films, ete,
Used MI.IIHI'I'IIHI‘ accephbed in
trade. "I-I'Hﬂrll.'“ﬂl Euar-
antesd!

230 5. Wabash, Dept. K-8, Chicago. U. 5. A.
Photographic Headguarters Since 1599

ANSWER THIS AD!

By return mail wa will rush you details of the most cutstanding
men's talloring proposltion ever made, No matter if you have
tniloring experience or not, as ] 88 you can sall—that's all is
necessary, And surprise of surprises/—NO RAISE IN PRIGE!
Strand's Inst seasan low $21.50—Made-to-Measure Sults and Over-
coalt=—CONTINUED! With bip commizslons—with blg monthly
honus plan.  Fres Outfit, Fres Advertising Helps, Fast Delivery—
EVERYTHING—Don't declds to sell anything before writing
Strand Tailoring Co., Dept.27,2501-2521 E.Eager St., Baltimore, Md,

- TENNIS

SAVE orn owr

@ Tennls Equipment. y
H.E.WII..I.! CO. (Cetalog FREE

TW.47 52,

c-135 ﬁ“;= 41
HOME AUTDHATIB I.‘-IEAHETTE MACHINE

Pul l.d.:hu!u -.ud. bloek af papars us :-rpl.nhl.qr T E"\I’ I‘Iih [.'B.I.NK

= PRESTO—CIOARETTES. Eaay—simpls.

Lo, l.-umuI—d Na eloth ribbone: nn lmhl Ilhr-r rn:ll'nlll
ASK FOR FREE ILLUSTRATED F ER.

rl]'i'ﬂ“ﬁquﬂ OIGARETTE MACHINE WER., FM-5, 1085-87

Dewen Ave. Chioago, I

Sale Catalog—FREE
200 Btyles and Blaes of Btoves, Ranges,
Furnaces at Factory 'rioes, Easy ]trrlu

—an llttle na I&e a day More
|1 Lr's: | 5 than in 20 J'I'l.. Btores,
{l N I w  fepturcs 1N« "|'||
|-- rar to Pay—i0 days’ fre
| '| — A# | I: 1. AT

IIJ‘EH:I' 5.1! lllrd Ull‘rs 38 Years in
Buimru-
F FREE (g

THE 'H.'.Ll’ﬂﬂﬂ STOVE [‘.ﬂ “FIS
391 Rochester Avonue
Halamaroo, Michigan

‘A Kalamazoo

ek Direct toYou™

Two-Tube Burglar Alarm

{Continued from page 2860)

pensive, they have been carefully selected
to insure good results and should be just
as specified. A complete list of the orig-
inal materials used can be obtained from
Popular Mechanics radio department upon
application, without charge. A simplified
wiring diagram is given in Fig. 1; the base,
panel and cover dimensions are clearly
shown in Fig. 2, All sockets are mounted
on 7g-in, metal bushings. When drilling
the metal front panel for mounting the
midget variable condenser Ci, make the
hole large enough to clear the condenser
shaft by about 5 of an inch. Fiber wash-
ers are used to insulate the condenser
from the metal panel.

As this layout is used as a burglar alarm,
a small 3-volt bell is mounted on top of
the cover and two 1l%-volt dry cells are
connected in series to operate it. The
plug-in coil is a Hammarlund, 17 to 41-
meter type SWK-6 with the primary and
tickler windings removed, leaving only the
heavy secondary winding which is center-
tapped as shown. Those who wish to wind
their own can use a similar coil form
1'% in. in diameter., The winding consists
of 834 turns of No. 16 silver-plated wire,
space wound. A line cord, with a built-in
320-ohm resistor, is used to drop the line
voltage for the tubes., The schematic cir-
cuit diagram appears in Fig. 3.

To place the device in operation, plug
the line cord in a wall socket; if the line
is d.c. it may be necessary to reverse the
plug in the socket for correct polarity. To
balance the unit, use a short length of an-
tenna wire, about 2 feet long, turn con-
denser C, halfway in and place your hand
on the antenna wire to start the bell ring-
ing. If it does not ring, adjust trimmer
condenser Cz until it does, Now when the
hand is removed the bell should stop ring-
ing; if it continues to ring, reduce the bell-
battery voltage. When properly adjusted,
connect 20 or 30 ft. of flexible insulated
antenna wire to the short antenna lead
and run it near the door or windows to be
guarded. When this is done it may be nec-
essary to restore the full battery voltage
for the alarm bell. No ground wire is used;
the knob on the front panel controls the
effectiveness of the alarm at all times after
the unit is properly balanced.
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Prices Are ADVANCING
Buy at BOTTOM Prices

All over the world, thrifty, farsighted lu't'uH are
golng to take nl;'uﬂns.- of this kst chahes to bhuy
e guality watches at these low prices. We hnmlﬂ
e these watehes for you ot bottom priees. When

e thrss are gone, oven our great Daying power
will not enable us to sontinue selling these
fine watches and diamonds
prioes,

At soch low

Diamond Rings
Wrist Watches

Write for our New Dlamond Ring of
al Romanece and Dulovae Wrist Wateh Cata-
¥ log showing marvelous new designs ot
pr iees whieh eannot be onntinued. Citalog
f¥y sunt FREE. Al Watches and Diamonds
27 Sold on Easy Payments.

EAIIN MOAN E\’whﬁﬁsﬁ’ﬁﬂt

e ,‘“‘Nvlsnm

PROFITE with smazing MEW inven- - =
tion—sells on *fssh’’ demonstretion. Main -
ur alile [ine, part or full thze. Opens big, oew markst.
WRITE—pet entablished for sselusive territory. Horryl
Jusirite Mig. Co., 3061 Southpor, Dep Chicag

FFIEE TRAILER PARTS CATALOG

We'll mave 5:_'||.] -1|:r|r:. p—axles, springs, wheels,
DY) #a

manulacturers

n, lisys, W lr||:r

85 UP, WORLD 'S nm MARDLE
or GRANITE. e s fiptotw
U. 5. MARBLE & ﬂﬂll‘lﬁ'l [+ N
Dapl. A-18, ONECO, FLAL

BUILD THESE PROJECTS

Popular—profitable—eas —Inuﬂntlnl: Work from
these actual detailed i Mol H-25
Duteh windmill, 50 ﬂ!..'l l‘.l old Mill, B1.
Lawn Figure I"II‘,.t.B Ahe epch=Sunbonnet
Gilrl, Dwich Huy Tullp Girl !Iuil.lnd. i.'r!rl

] OVer m
CEAETSMNS MODEL CO." Dapt” oy, 350 . hat 1 Milwaskes, Wis

s, Wnks, water pumps, brakes, re-
i, |||n|;.:.~'. Inslde mnd out. &Y lampéd,
everything, Specinl dsoount o
« hudlders® trallers for sle,
RAR-&-VAM INDUSTRILS
[C] Dept A, B., 308 West Randeiph Siresi, CHICAGO
o« DRIVER POWER TOOLS
uuﬂ-" ““LI |u:||| . ™ h i a|:.|rt-' ||.:_.-.|_
L;hﬂf ::: lll.rll L rlr-vl p fo |: lll I|"I[»l l: !ID :” H-"nl].:
Wﬂt De PME far free 40 page Cﬂfdfn‘..
WA l!ﬂ TURNER CO.. INC., Piainfisid, N, 1
HEHE"H\' "nn"EL Portable Gas Engine ‘Generating
Sot for six, 12, 32, and 110 volt service.
Outstanding features htm compaciness, dependabllity, con-
venieni, all nuodels squipped with push button starter szoepl M-110. Wa have an at-
trastive proposition for d dimtributors. Bend 10r for complets entalog.
MERCURY ELECTRIC COMPANY
Dept. P. E, 1045 W. Washington Chicaga, Illinois
Freight Paid
or Erecled
Lt varranil , (3 imirs
nptssal, X 0
sayingn. Thing=
samde smld,
Write for Hig
Free esinlog.

Cards, ahﬂunﬂrb nlrnul-n, u:n, lu.hah. advertising,

o Big

TR B T
SEND COIN OR STAMPS
@ .'H.'la,._—rbd 10 cts. for Material Circulars
% gD‘D 15 cots. for Gear Circulars
o @ T E COLBURN GEAR & MFG. CO.
96 Helmes 5, Quinecy, Mass.
Catcll Fish! &
- e o s

'irri'n:Tn PI Write for our FREE TRAP OFFER
ur famous Flsh Halt FREE to introduce our traps.
WALTHH SUFFLY CO., 3508 JUNIATA AVE., 5T. LOUIS, MO.
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COST POWER

withthis KRW-FORD V-8 unit

Here's dependable, low=post power up to 60 H.P.—eomplete, com-
pact, portable. lden]l for welders, com ors, holsts, pamps,
amusement deviees, well drillers. agricultural and contractors’

equlpment, ete.
oy |

Also KRW-FORD
MARINE CONVERSIONS and
KR WELECTRIC PLANTS

For complete Information, prices
and daots showing how o KR W
Unit will pay for ltsell ont of sarimgs
in & few weeks, Write 08 Or seg your
lo¢al Ford Dealer.

‘ 17 Lock St.

EIELHIII II'.III.IIEI ﬂF APPROVED FORD IHIJF EQUIF J&iﬂﬂﬂ'

BUILD \'WII OWN AUTO PENTHOUSE

plete Drawings and Instroetions
n.-r uu.r 16036 Modal WIm ‘-lw;rlnltr
and Dressing Compartment of wal
l'uunrd. Use simplé carpenisr tools.
Not a traflor but has most rallor
mchvantages all nn SOUF WL CRE.
l"nn II‘I-!TI:I' b on ANy cHrs
We license you to hl!lld this under
our patenili. Send $3.

AUTO PENTHOUSE, Dept. P8
833 Tower Rd., Winnetka, IIL

Make new construction more per-
manent and atiraetive. Plastic Colorerete is wnterproofed.
[t fuses with any mosonry surfaee. Tt fills all eracks, It
can be applied in any thicknesa ond in 30 colors.  Fully
proven by over 12 yvears actual use under all conditions and
every climate.

OFFERS BIG EARNINGS

Owhers eucr{llhun- want to enhance present
values, this machine you ean nuppilt
this blg walting market with permanent Co

orerete at amazingly low eost. Operators re-

Henew old buildings.

[mrtl:mtnl'!can UF ::} ft. nnd sell up to
7. Bome have or their equipmant from
first Few Jobs. Machine eapacity up to 1,000

B, It. per huvur,

Get the facts. Colorerete books tell the
whaole story. Write today. It may mean
business independence for you.

COLORCRETE INDUSTRIES, INC.
570 Ottaws Ave. HOLLAND, MICH.

When writing te advertisers please mention Popular Mechanics
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YOUR INITIALS

2 Sets of Initials
in Gold and Red

One for each side of car

SURE, he's pointing with pride at those smart
new initials he just got from Du Pont. You,
too, can get yowr initials—stylish, durable letters
which you can apply easily and quickly.

And, of course, you'll want to polish the car
before you install your initials. It's easy when you
use Duco Polish. It quickly cleans away dull
Trafhic Film; makes the car sparkle like new.

To help you see how easily you can keep your
car beautiful, we make this offer.

HOW TO GET
YOUR INITIALS

Purchase a can of Duco Polish, Duco
Cleaner or Duco-Wax, and send the
tag (which you find on top of the can)
with 6c in stamps, and your name and
address, 1o DU PONT, Annex 7, Wil-
mington, Delaware. We will send vou
promptly two sets of your initials, one
for each side of vour car. This offer
is made for a limired time, and is good
in the U. S. only.

POLISH

Enamels

3 |_-" o un and _"w'ufut
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q’ q %Lst Hurls a Challenge

(Continued from page 163)

The sky turns to a copper red and the
sun is a gleaming violet disk. The sight is
unearthly and terrifying. Near-by objects
are blotted out. The air is filled with sharp
fragments of flint which strike exposed
flesh like a charge of birdshot, frequently
drawing blood. The abrasive action of the
sand is sufficient to reduce a green field of
wheat to barren desolation in an hour.
Leaves are torn from trees, houses and
paint part company.

The air is stifling hot and choked with
dust. Static sparks jump from skin to
metal. The wind blows and sighs in an
undulating, monotonous blast. As the
hours pass the air becomes perceptibly
cooler. Soon it reaches freezing. The ad-
vancing cold wedge has intercepted the
lofty thunder clouds and now snow min-
gles with the dust. It is muddy snow and
smears what it touches. Soon there is
more snow than dust and the air clears.
On the following day the sun rises in a
blue sky. It is crisp, clear and cold. The
swirling dust in the streets has solidified
into cementlike adobe, People are break-
ing it off the walks with pick and shovel.

Storms of this nature are now so fre-
quent they seldom attract attention. We
have already had three years of such
weather and there are indications that we
may have many more. There is little man
can do to remedy the situation, but the
challenge has been hurled to inventors to
devise a means of protecting man's prop-
erty from dust, particularly his transpor-
tation facilities. At certaintimes of the year
motoring across the dust bowl is not only
uncomfortable but actually dangerous.

Nearly all the railroads operating in the
northwest have installed air-conditioned
or pre-cooled cars as standard equipment.
It is thus possible for passengers to ride in
comfort and cleanliness at all times. The
same method applied to bus and passenger
automobiles would be a boon, not only to
desert travel but to all touring. An air
cleaner which could be installed by any
garage, assuring a circulation of dust-free
air at all times, would solve the problem.

A more difficult job, but one of supreme
importance, is an air filter for the engine.
There are today many on the market, all
of which perform their functions up to a
certain point. But a filter to be universal-
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ly acceptable must not only € acﬁ‘ the
grit and dust from the intake, but must
expel it. In a severe storm it does not take
many minutes for the screens of the aver-
age filter to become clogged and useless.

Dust working into the bearings through
the crankcase breather pipe produces
damage which is not noticed for some
time. This damage usually is due to the
forming of a sludge which retards the cir-
culation of oil. A method of flushing, oth-
er than by injecting a cutting oil, or better
vet, a dust-free system of crankcase ven-
tilation would be a major improvement.

Sand will cut paint and even steel, but it
has virtually no effect on rubber. Rubber
aprons to tie over those parts which re-
ceive the full force of the scouring blast
would preserve the appearance of the car.

Static sparks jumping from plug to cyl-
inder head frequently interfere with the
operation of the engine, Also, sparks leap-
ing from the frame of the car to knees,
elbows and ears of occupants are very an-
noying. Dragging a chain is one way of
grounding the car. A better method would
be welcomed.

Spectacle lenses are made of soft optical
glass. They scratch and pit easily. Trans-
parent shields to slip over the lenses, af-
fording adequate protection and still not
interfering with vision would be warmly
received. An inexpensive paint for wood
and metal, tough enough to withstand both
heat and sand, also is greatly needed.

The outstanding requirement of the
railroads in the battle with dust is a means
of making the journal boxes of cars more
dust-tight and still not making them hard-
er to inspect and service.

Every calamity of national importance
has left in its wake a series of inventions,
so that the next disaster would be less de-
structive. Thus have been developed
serums, cyclone-proof fences, fire-resist-
ant building material, safety lights and
radio beacons. Our modern civilization is
built on our ability to profit by mistakes
and outwit the forces of destruction. This
time the enemy is dust, and it is up to our
inventors to withdraw its fangs.

@ Names and addresses of manufacturers
and dealers in articles described in this
magazine will be furnished by our Bureau
of Information upon request accompanied
by stamped, self-addressed envelope.
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GO FARTHER. |

BEFORE YOU MEED A QUART g :

L S —— . |

Prove it for yourself...
with the* First Quart” test.
Drain and refill, roday,

with Quaker State. Note

the mileage. See how much farther you go before
you have to add the first quart. The retail
price is 35¢ per quart. Quaker Stare Oil
Refining Company, Oil City, Pennsylvania.
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FLAMELESS
LIGHTERS
&t MAKE MONEY

I'l|.|"\-' Hert's 5 new l| a fr
meers In ““(Five Away™* denls N..a

EX et len [lamt ] | i3 M_=|I|..- Murlﬁ.
with thls remarkatle plan

'I.1 ENTS and SALESMEN I
ading, Tascinating. cloan  way £

::'- up hig profis by acielly GIY
INGE AWAY the

NATIONALLY FAMOU
LEKTROCASE AND LEKTROLITE
Advertistd in Hal Evii Po=t, Calller’s,
Liherty, Fortune, Esguire wnd all other
Popular maguzines Exviery mnn and wolan
wunils thess eclever, practieal cigarette
ar fMams.

Hghiters, Never fails. Xo spark
r|-.|_._

1 winid
sturdy,
¥ -|.- mhines
mil top case and flane s
likister lnailt-in
|"||i'|l.'|r |l|l_-.l.._
e f |||| r.
l'.l'll!'.l 1|'||:||||

LEVORE CO.
128 N. WELLS ST,

Dept. T13, Chicago; Wil

BUILD s

W nrks in

FLYER

AIRPLANE-
TYPE TIRES

10x 3
“General Jumbo Jrs."”
with Inner Tubes

Airline Couster, 5 feet long, airplane-type tires wiih
inmer tubes, 10 x 3 “General Jumbao " Double
drum brakes, ball bearing wheels, steel chassis, hard-
wod top. Fast! Safe! Complete, only $14.00 f.o.b.
Akron, if you assemble yourself. Tires and wheela
also sold separate. Other available sizes, 8%, 12° and
168°, all the famous “Generals.' Send for details
Build your own midget racer, trailer, eto. Great sport.

jAHAHT l:l:l., 624 E. Exchange St., Akron, Ohio

llJILﬂ TDU“EELF ORF HAVE Ca

OENTET CAEVE TEER

lrr nr l:-lrl:fnun lI.!It.D

new Conn Band Irutrummtl.
Many wonderful, exclusive fea-
Lo ﬂdlr.mmaﬂrmf

e rtate  Youtiaa. WRITE
vanee faster and take Fl}n

maore pride in o e
L‘-:mﬂ—-mmlc by mam 's
lnrgest manofacturer. See
{(mr dllJﬂi néll:rim s fn:
Tria Paymen
offer. Mention 1.:Etrnmunt.
€. G. CONN ﬂﬂﬂﬂ

831 Conn Bidg., E
B AND HETRUMERNTS
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Trip to Europe on the

QUEEN MARY

also 28 Cash Prizes—Medals and C
this I‘-l:l:tli‘l.ll 1; ll‘lf Ilblil:r "r A

Wauldn t you like a_Pres Trip 1o Europe and relurn an the new [‘1.u.|.“d White Siar
Bupediner? Or sould you we 850 eash mosey? Thur Jml ouly two of the msny
prisss in the IDEAL Mool Duilding Coatsst, Oet the L Gieial Coniest Kit
conisining 8 fully finished * Redi-Farm®” Hollow Hull .1I Parts, Materlals an
FMans 1o buld and decorate thin model, It n eoay; no rq::i-l bailding skill l'l'ql-t
Hiart pow; full deinils and eostest sntry blank in every kit

order dires
Send S for Modsl Bost Ciroslar, COMIDlEte mﬂ“"

The IDEAL Company 26 West 19th Street
T ——

N[w IS¢ RAIN CAPE}

Sweeping the Country
AGENTS! SALESMEN! DISTRIBUTORS!

Line up gulck with ths new EMERGENCY RAIN CAPE,

tafls 1 5. Ome ales for men and women., Bigg=st rape sepsabion
in yeurs. Fils pooket or purse.  Lighining fast seller to homen,
affices, shires, premium users.  YVoa hinid ‘sm ot fast oo maloy
dnys 5t hase bl unees, enrnivals—tn crowds sverewherm, Lie-
L rlinnes for w quis kr]nu.nuLE A wslling ul-'lurll Fast repenter,

THIAL DOE. 81 post B. A GGross 88, vyl Hig seann
PONCH-O -ﬂ 2035 Charlesion f
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Make Money with Roadside Stands

How to bulld them is explained in Shop Note for 1933, 11,
ol eents, postpald.,
Popular Mechanics Press, 200 E. Ontario Strost, Chicago
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POPULAR  MECHANICS rﬁu;ﬂ O TES
Beam 736 C 200 E. Onlaria 5. Chicagn FOR 1536

Mathematics Made Easy by
ROPP'S CALCULATOR

AND SHORT-CUT ARITHMETIC

Bhows the Answer as Quickly
as o Wateh shows the Time to all
Problems likelv to oscur in the
Office, Store, Bhop, Bank, Farm,
ar Fm'-mr:.

Dwver 2,000,000 Sold
Explalns and simpliles every
pringiple In Arithmetie, Mechanies,
and Mensuration
PRICES POSTPAID
Deak Size, Flexible Keratol Dind-
§2.00

RarF l
COMMERCIAL |

{IALE IILA'T'I}R

Ing.
Il'nci:tl: Size, Art Leather lllnn.l-

g 0w
Pocket Size, Cloth Hlnl.llnn.H..'-l

POPULAR MECHANMICS PRESS
Rmm P8 100 E. @nteris 5t CHICAGD

When writing please mention Popular Mechanics
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Perspective Puzzle Carries
Message in Words

i

T

| —

Message is read by tilting page horizontally and
looking across it from one side

This maze of intersecting lines and bars
presents the appearance of a cryptic net-
work of black and white to the casual ob-
server, yet it contains a decipherable
five-word message. By tilting the page
and placing the lower edge close to the
eye, the vertical lines become foreshort-
ened, the horizontal lines diminish, and
the central portions of the mesh appear as
two distinetly legible words. Repeating
the operation, and reading from the right-
hand edge of the page, the remaining in-
tersecting lines take shape and reveal the
other three words. In constructing such
puzzles, about 15 letters or letter spaces
may be used in each group. An interest-
ing variation is to draw the two groups of
letters in different colors of ink. A further
complication may be added by using three
groups of letters on a hexagonal base.

Q[ If you use the white of an egg as an ad-
hesive to seal envelopes, they can't be
opened by steaming the flap.
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Perrect!-DRY:AL:UBRICATION wirh

DIXON'S GRAPH-AIR

# NEW CLEAN WAY OF

APPLYING the most extraor-
dinary lubricint known—
MICROFYNE POW-
DEREDGRAFPHITE. Won T

burn, gum, lIIIL P .
nninst  neids, slkalics |II|I
brine. Thousands of uses in

YOUTr ©Car, f'll:-lr'u', -I||t'|[1 r‘|1'|r|.

playv. Write for descriptive

circulnr and nome of nearest
¥

dealar.

J0S. DIXON CRUCIBLE CO.
Depl. 26-CG, Jersey City, N. J.

The ORIGINAL

5100

Complete
Plans

DREYER RACER

8 DREYER RACER ¢

Builr by the builder of world’s champion rocing cars,
Drever Racers are sturdy, simple, easy to drive, safe and
cconomical. &8 to 70 miles per gallon of gas—500 miles to
rinl of all. Ample seat space for adult or two children.
'sedd by messengers, delivery boys, paper carriers—for
an also be used
A wonderful business-

j“"'l‘.”"“- carnival concessions, etc.
or Soap HBox Derby chassis,

stimulating contest prize for merchants. Sold as a com-
plete unilt, ready to drive—with or without motor—aor
you can buy plans and build your own car. Send $1.00
for complete plans or wrlte for further information.

DREYER RACING EQUIPMENT CO, 41851, Meahineten St
——.. ARMATURE REWINDING

= Fuderal 30, 28; Hamilton Beach, Hoover 102-103-
106-541-543; Heginm 239 35 AN Hand Cleaners
§1.80 eack. Hoower .ﬁ.rll.lh! .'ilt-drlj B A-TO0-T25
7 50-B00-43

el 301 < T,
Fureks Hovolving, ‘P}i:uiﬂ [ rl.hd‘.. Bimgwr, um
'H'::ﬂ",'_::::;;' ﬁ'““.‘mm each. Fleld L\:ﬁ,dl.ﬂ-ﬁ oy Al Tor miodt ke
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o pagh 0o less; any 12, .-r-;. :m' losa.  Carbons, Fibos
A2 wolt Vag Molors .;h-nn-d: ta Waakorm, :lihrl-tlu

130 wult wr wion virsa, o 5. | uIIlIH :uhmr-l.  beday!l
':Lk:r : Huwver Agitator ilndrl.-l! E cdu
ETROIT, MICH.

nality You'll Liket!
Balance as above with 1-50; 1-20; 2-10; 1-6
ani 2-2 gram welghts baset 3¢ *x3 3¢ * -$4.75.
Catalog wiih 0000 llustmtions of lnbamiory sppemtus
remi for S0e, Caislog listing 10,0600 chemicals, drogs,
Bavors, e, and 1700 seieniifie books eemt for 35
Whclemle Price List 1000 i1, 10e.

Labaratery Matsrials ¢-lllglmr. 639 E. 71st 5., Chicago, Il
95 U. S. AUTO COMFPASS

E i . Yeou ean't
Post- :i-?'ﬂ:, 'E’:".‘f.;' on your dash — Beautifal -

Bukelite 'lur; lI-- :Inu-f-—lh-ld (1
nmpa= DAL FLl.M.‘l E IH O l— s “
1“\-1] LIQUID==ATILT 1 H mHF I

UR—Bracket or Beet
GEE 1 Feosr

»

POCKET COMPASS 7' ron
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Use 3% E/FEL-GEARED LERENCH KIT

® 2 Mew Pocket Machine lAl.‘Z‘I:' TODAY, and
Shops . . 7% and BLl5" , . get also Free .. “the
@ 11 Takes 7 S0. FT. OF SPACE
and 101 Fictures to shaw the asioand-
ing Workmg Power, Speed and EMR-

world's Most Useful
small tool.” It has . .
1 End, 2 Side amd 3 Angle

cency, and the AMAZING MONEY- Edges.. E
MAKING Power._ 535 10 5100 Weekly.. lurms F nE

of this Greates! Hand Toal Invention of Serews in

ALLTime .. so Don'l expect us to tellthe AllPosi-

story I'Iut..hl et ps send you the liens..

MOST AMAZING Propesitions, “EE' §1 werth

. They will Please and Asiound you! elUses.

i'. Mail this Partof Ad TODAY with your address (s rm:_l'i
| do). Get FREE—10]-Pichwe Manual of uluulu. withi . . [ User Offers.

Or, With . . [J DISTRIBUTOR, Territory and “EE KIT Offers. l
I Mm ﬁﬂn[nm [ﬂlﬂ' N PMH-4808 M. Ashiand Ave., CHICAGO, ILL.
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] 5%

LESS MOTOR DRIVE

Cary ?aqm&[d

IF DESIHED

A BACK-GEARED
SCREW CUTTING LATHE

" Woarkshop
Lathe with
Underneath
Belt Motor
Drive. Motor
and drive unit
we  mounted
underneath

9% 3’ Geruwrisne SOUTH BEND
WORKSHOP 2kecidiore LATHE

Big" sawing by 3" bed Workshop Bench Lathe with Hori- s' 25 benah, V-halt
gontal Motor Drive, 1§ h.p. Reversing Motor, Switeh and ae [t bell
belting as shown above N drive:

HIS mew 9" x 3° Workshop Lathe is modernly designed to handle the

finest, most gecurite jobs in manufacturing—in the (ool room, in
home workshops and sutomotive machine shops, for all classes of Ane
prrl.'ii.i.u“. winrk. The qulill!} of materials and work m |r-||i|1n is exactly X
the same as used in the most expensive models of larger siee and thus V-belt motor
the laothe represents Lhie greatest value we have ever offered in 30 years drive instead
of fine lathe manufacturing. of fint belt
can be fur-
nahed 19 an

Feotures include; Twin gear reverse (o leadserew: Ball Thrusi Bearing
on spindle; Automatic Longitudinal screw feed to carringe; Precision

leadscrew for cutting serew threads from 4 to 40 per inch; 'j=inch hole ','.I.IE:J'! ,ll'l_. rt.'ll::!
Ihmu!;h nlliru"r taking colleis up to 1% inch capaciiy, and a number r',".“‘_ | :..-[
of other important features all shown in catalog below. 0.inch Work.
Used by the U. 5. Government, Bell II'.—vz'll--ll-l'll,;u:ll- Laboratories, Eastman shop  Lathes,
Kodak Co., Sikorsky Aireraft Corp.. Firestone Tire and Kubber Co., Full detuils
and scores of other leading industries in this and % other countries. !Ill L'l';l-'!lrith’
nwn belaw

Mail coupon for catalog and details on Easy Payment Plan

SOUTH BEND LATHE WORKS, %07 E. MADISON sT., SOUTH BEND, Illll:.. U.S.A.
SOUTH BEND LATHE WORKS, I W/u& FOR THIS 24- PAGE

907 E. Madison St., :I Bm_’

South Bend, Ind.. U.S.A.

Plense send the rnl!;Fwiu[: b
0 “Workshop™ Catalog Ne. 15. Shows nnd describes in detail this
O Easy Payment Furchase Plan. new 1936 Workshop Lathe in 8 dif-
i ferent drives and 4 bed lengths, A
Size ﬂr]lli:u interested im. . .. ._......... LR Bk it §h Anone TRt
Class of work . . . ested in metal working lathes, Sent
. Postpaid, Free!

SOUTH BEND (Peccision LATHES

.-\.d‘d:n:u.'.. et By S R G A
PRINTED BY POPULAR MECHAMNICS PRESS. CHICAGO, ILL.. U. S, A,

AL LR LR L L L L L]
LA AR R R R R R Ll

4 State.
LLL L L] !llIllIllllIllllli!!l‘!llllillIl'lll-lIllli lii l‘Iil



DANGER AHEAD?

THEHE 5 [INI.Y [IHE WAY TIJ GET GOLDEN PLY
BLOW-OUT PROTECTION. Ridz on Silveribrms!

Pietro:"You pay for myvege-
tables—yes?"

Driver:"Don'tworry.I'll take
care of you. After that blow-
out I should be thankful I
didn’t get hurt.”

Figures don't lie. Every year
thousands of dollars are spent
for damages—thousands of
motorists are killed or injured
when blow-outs throw cars
out of control.

To protect you and save
vou money every Goodrich
Silvertown is built with the
Golden Ply, a layer of special
rubber and full-floating cords

scientifically treared to resist
heat generated suside the tire
by today’s high speeds. By re-
sisting this internal tire heat
the Golden Ply keeps rubber
and fabric from separating—
it keeps heat blisters from
forming. And when you pre-
vent the blister you prevent
the high-speed blow-out.

If you need tires now—if
you are going to need them
any time during the next few
months—don't take chances.
See your Goodrich dealer
about a set of Golden Ply
Silvertowns., They cost not a
benny more than orJErer
standard tives!

HEAT CAUSES BLOW-OUTS.
PREVENT THOSE
BLOW-0UTS WITH THIS
HEAT-RESISTING
GOLDEN PLY g

FRE E'I Join the Silvertown

= Safety League. Sign
the Safe Driving Pledge and
vour Goodrich dealer will get
or you absolutely free a tail-
light emhblem with red crystal
reflector. No obligation to buy.

7,Goodrich Sﬂﬁﬁw Silvertown

With Life-Saver Golden Ply Blow-Out Protection
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